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Executive Summary

PacifiCorp's RAMPP-5 Report covers its long-range Integrated Resource
Planning (IRP) process. The major finding in the company's fifth Resource
and Market Plaiming Program is that PacifiCorp does not need to make
any new resource acquisition decisions during the next several years.
However, the company will continue to support ongoing Demand Side
Management (DSM) programs, unplement cost-effective system
improvements, and take advantage of resource acquisition opporhmities
that cost effectively meet the future needs of the company.

Due to increasing competition and government actions, the electric utility
industry is moving from regulated monopolies to competitive markets.
That requires some changes in the IRP process. PacifiCorp implemented
two significant changes in assumptions in preparation of the new
RAMPP-5 base case. The first change reduced the load forecast to allow
for loss of regulated load anticipated with the coming of open access and
competition. The second change increased antidpated purchased power
to achieve a balancing between wholesale purchases and sales by the fifth
year of the planning cycle.

Major changes are occurring in the industry. The report discusses the
following: opening the entire state of California to direct access
beginning January 1, 1998, increasing activity on the transition to an open
competitive marketplace, greater resolution of the EERC NOPR rules,
continued progress on IndeGO, and resolution of the Centa-alia plant s
emission issues.

The RAMPP-5 documents include the main report and an appendbc with
model output results from the sensitivities. Those sensitivities used the
RAMPP-4 Update base case assumptions. A major innovation in the
RAMPP-5 Report is the use of a sweeps approach for most of the
sensitivities. Each sweep included up to 16 sensitivities, whereby the
company varied one factor in small increments to better understand how
variation m that factor can affect planning issues. The sensitivities
included sweeps of gas and wholesale market prices, load change,
environmental adders, and several other smaller issues.
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The results from the sensitivities were consistent with results from
sensitivities run in RAMPP-3 and RAMPP-4. The continumg conclusions
are as follows:

* The least-cost supply-side resource choice continues to be gas-fired
plants (it was coal-fired in RAMPP-3 and gas-fired in RAMPP-4
and in the RAMPP-4 Update),

. Modest amoimts of DSM are cost effective relative to plant
operating costs and market prices,

. Renewables are not cost effective compared to gas-fired resources,

. Expanding transmission capacity is not a cost effective choice at
this time,

. Load growth does not lead to higher prices for customers,

. Higher gas prices do not lead to higher prices for customers
because of two factors - PacifiCorp's activity in the wholesale
market and a linkage between gas prices and wholesale market
prices,

. Environmental adders would result in significantly higher prices
for customers (real levelized customer prices would be 30 percent
higher at a $40/ton adder for carbon dioxide).

PacifiCorp is on track for achieving all of the items in the RAMPP-4 and
RAMPP-4 Update action plan. The company has made good progress in
achieving its objectives in demand-side management; it has iised the
market for acquisition of peaking resources, it has made improvements m
system efficiency, it has participated in development of the Foote Creek
Wind project; it has monitored global climate science, carbon offsets, solar
resources, and clean coal technologies, and it has been actively involved in
the competitive marketplace.

The company anticipates that as open access continues to affect more of
the states in which it serves, that ffiP will continue to change. The
traditional model of IRP does not fit well with a competitive environment.
As the company operates in an increasingly competitive environment, its
planning wUl continue to evolve.
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Chapter 1: Introduction

This document reports on PacifiCorp's fifth Resource and Market
Planning Program (RAMPP-5) cycle, the company's Integrated Resource
Planning (IKP) process. PacifiCorp completed its fourth IRP cycle,
RAMPP-4, in November 1995, and an Update to that report in November
1996.

The IRP reports document the internal and external processes used by
PacifiCorp to analyze future load growth, the ability of its existing power
plants to meet customers' electric energy needs, and the need for new
resources, including new power plants, power purchases, and customer
efficiency programs.

PacifiCorp provides electricity and related energy services to 1.3 million
customers in seven western states: California, Idaho, Montana, Oregon,
Utah, Washington and Wyoming. Aknost half of the company's retail
sales are to industrial customers, about one-fourth to commercial
customers, and about one-fourth to residential customers.

PacifiCorp's IRP process serves two primary purposes:

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

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

Overall, PacifiCorp's RAMPP process aims at minunizmg costs and risks
to customers and providing value to the company's shareholders. The
goal is to achieve the lowest possible cost in providing electricity services
to customers, while recognizing the appreciable uncertainties affecting
future requirements, power sources, and the environment in which the
company operates.

RAMPP provides a long-range look at the company's load and resource
position, identifies risks and strategies that merit additional analysis, and
provides a framework for the analysis of specific resource opportimities.
This analysis reqi iires an understanding of the changes occurring in the

electric utility industry.
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Change continues to drive the electric utility industry. As noted in the
company's annual report issued in April 1997, two issues challenged the
company through 1996: continued uncertainty about the outcome of
electric utility restructuring, and concern about what part PacifiCorp will
play in the convergence of the electric and gas industries. These same
imcertainties continue to challenge the company's planning efforts today.
The next chapter on Regulatory Requirements addresses the challenge the
company faces in fitting its planning into an IRP model that was
developed during a more predictable time in the industry.

IRPAssum tions

paclGCOIP believes it is appropriate to begin implementing modifications
of IRP assumptions to more closely match the realities under which
utilities now operate. Two key areas for PacifiCorp are load forecasting
and wholesale transactions.

PacifiCorp believes it will lose some of its existing regulated load as open
access occurs in more of the states in which it operates. Open access will
occur in California starting January 1,1998, and soon thereafter in
Montana. Within five years, the company believes it will lose at least 10
percent of its current regulated retail load. The company's market
research shows that customers will switch providers for only a very small
price differential, as small as 2 percent. Several studies indicate the
company could lose significant regulated load as open access spreads.

The company does not believe it is reasonable to plan for and build
resources for load which it expects to lose within the next five years.
Therefore, the company is adjusting its load forecast used in the model
inputs for the new RAMPP-5 base case to reflect this expectation. The net
effect on the company may be negligible, because open access will bring
new customers. However, the company will not have an obligation to
serve the load of those new customers, so IRP is not the best model for
planning for the competitive load. Another way to think about customers'
loads in a competitive world is that customers will have the ability to
choose their supplier. With an ability to choose, the utility wUl not have
the same obligation toward those customers as it had in a fully regulated
environment.

The second key adjustment that the company has made for the new
RAMPP-5 base case is in the area of wholesale contracts. Wholesale sales
have become an increasing part of PacifiCorp's revenues. They accounted
for 25 percent of total revenues in 1996. The company does not include
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wholesale sales and purchases of less than one year in its resource
planning. However, wholesale sales and purchases of more than one year
are part of the load and resource mix. Because of this, temporary
imbalances in wholesale sales versus purchases can have a dramatic
impact on planning. For example, two years ago the company signed a
long-term peaking contract for winter capacity with Southern California
Edison. This met winter peaking needs but did not address summer
peaking needs. As a result, the company's peaking needs switched from
winter to summer. If instead the company had signed a long-term
peaking contract for summer capacity, the company's peaking needs
would have reinained in the winter.

Therefore, the company is making an adjustment in the RAMPP-5 base
case. This adjustment will remove the impact of these temporary
imbalances on planning, and it will more closely reflect the company s
strategy of relying increasingly on the wholesale market to acquire the
resources needed to meet the commitments made in long-term wholesale
sales contracts. The adjustment increases the amoimt of short-term
wholesale purchases made in each of the first five years of the planning
horizon to achieve a balance between wholesale sales and wholesale

purchases by the fifth year. This adjustment has the effect of removing the
impact of wholesale transactions on IRP modeling.

PacifiCorp believes it has the ability to handle that volume of purchases
on its system, and believes there will be sufficient availability of market
resources during this time period. The company is currently managing
about 5,600 MW in purchases. To achieve the wholesale balancmg would
require at most an additional 1,800 MW. That would be only about 30
percent of what the company is currently purchasing. The company s
transmission, scheduling personnel, and control area personnel are
sufficient for that additional volume of activity.

The region is showing approximately a 1.9 percent annual load growth
over the next ten years, according to the Western System Coordinating
Council (WSCC). The region's reserve margin will not get as low as 15
percent until around 2004-2006. The perception in the region is that there
is still a fairly large reserve margin available in the marketplace to support
purchases throughout the WSCC. This does not include planned
additions. The company believes the timing of those additions will be
driven by when the market is ready for the added resource. There are
numerous developers who are only waiting for market prices to show
some indication that they can support additional resources.
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These two adjustments are the first steps in reflecting realistic expectations
in the IRP process. The company anticipates that additional adjustments
could be necessary as all of the affected parties better understand the
implications of a more competitive market for the electric utility industry.

Si nificant Events

The RAMPP-4 Update Report discussed significant events in 1996 that had
an effect on PacifiCorp's planning. These demonstrated the changing
nature of the industry and the need for planning flexibility:

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

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

. Beginning the process to form a small number of Independent System
Operators (ISOs) to operate large portions of the western transmission
system,

. Negotiation of emission reductions at the Centralia plant,

. The Northwest Comprehensive Review, and

. California restructuring.

Significant events in 1997 included continuing issues from 1996. The text
below discusses each of the following:

. Opening the entire state of California to direct access beginning
January 1, 1998,

. Increasing activity on the transition to an open competitive
marketplace,

. Greater resolution of the FERC NOPR mles,

* Continued progress on IndeGO,

. Resolution of the Centralia plant's emission issues, and

* Increased concern about Global Warming.
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enin the state of California to direct access be innin anua 1 1998

Effective January 1, 1998, all consumers in the state of California will have
direct access to the energy supplier of their choice. They will continue to
receive transniission and distribution service through their utility
distribution company. PacifiCorp has approximately 40,000 customers in
northern California. The company is actively preparing for the January 1
deadline, when a host of procedures must be ready for customers who
decide to sign up for direct access. California will give the company
experience with direct access in a better way than a pilot program. The
limited nature of a pilot program also limits the lessons to be learned.

Increasin activi on the transition to an o en corn etitive market lace

Electric utilities are one of the few remaining regulated industries in the
United States. Regulation of the electric utility industry is changing due
to competitive forces and governmental actions, both at the federal and
state levels. Federal and state legislatures and state regulatory authorities
are addressing the issues associated with a transition to competition.

Both residential and business customers are now beginning to experience
choice in a wide range of electric services. Already the company sees
increases m advertising and marketing by alternative energy suppliers.
Large industrial customers are actively seeking choice of suppliers, and
have options to build their own generation or cogeneration, or to use
alternative energy sources, such as natural gas. Other consumers also
have the option to switch energy sources, and to consider alternatives
such as municipaUzation. Open access will be coming to increasing
portions of the company's service territory: California in 1998, Montana
shortly thereafter, and other states wiU soon follow.

PacifiCorp wants the transition to an open, competitive marketplace all
across the country completed by the end of 2001. The company
recognizes that states need implementation flexibility, but the company is
advocating federed legislation to ensure consistency.

Developments in this transformation to increased competition have been
largely dependent on state legislative and regulatory initiatives and vary
considerably from state to state. Indiisti-y restructuring bills range from
those which require study of direct retail access to those which would
result in implementation of direct access for retail customers.
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So far eight states have enacted legislation that establishes a date for retail
wheeling:

California

Montana
Oklahoma

New Hampshire

Maine
Nevada

Pennsylvania
Rhode Island

Regulatory commissions in an additional eight states have issued orders
or final guidelines on restructuring:

Arizona

Michigan
New York
Vermont

Massachusetts

New Jersey
Texas
Wisconsin

Commissions in the following ten states have issued reports on
restructuring:

Arkansas

Connecticut
Kansas

North Carolina

Washington

Colorado
Idaho

Minnesota

Virginia
West Virginia

Commissions in the following 22 states and the District of Columbia have
opened investigations on restruchiring:

Alaska

District of Columbia

Georgia
Ulinois

Iowa

Maryland
Mississippi
Nebraska

North Dakota

Oregon
South Dakota

Wyoming

Delaware
Florida

Hawaii
Indiana

Louisiana
Minnesota

Missouri

New Mexico

Ohio
South Carolina
Utah

There are only two states where no action on restructuring is taking place:

Alabama Tennessee
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The following tables provides a state-by-state summary of open access
activities, first for the states in PacifiCorp's existing service territory, and
then for the other 43 states.

State Summary of Open Access
In PacifiCorp's Existing Service Territory

Pilot Programs

CA No pilot programs
will be planned.

ID Pilot programs
have been

approved.

MT Pilot programs will
be allowed.

OR PGE'spUotwas
approved in 10/97.

UT No pilot programs
have been

approved.

WA Pilot programs
have been

approved.

WY No pilot programs
have been planned.

Legislation and Commission Activity on
Retail Access

Enacted legislation allows hill open access for all
custoiners on 1/1/98.

No restructuring legislation has been
inb-oduced, but a study bill has been enacted.
The commission has issued an order in

restructuring, and the utilities must make a
filin .
Enacted legislation requires access to be phased
in be 'nnin on 7/1/98.

Legislation on restructuring has been introduced,
but not enacted.
The commission has be an to review restructurin

Resta-ucfairing legislation has not been enacted,
but legislation was enacted to create a task force
to study the issue and report to the legislature in
November.

The commission has also began to review
restructurin .

Legislation has been introduced, but not
enacted.

The commission has opened an investigation on
restructurin issues.

Restructuring legislation has not been enacted,
but a study committee was established by the
legislature.
The cominission is conducting an economic
stud on restructurin issues.
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State Summary of Open Access
in Other States

Pilot Programs

AL No pilot
programs have
been planned.

AK No pilot
programs have
been planned.

AZ No pilot
programs will be
planned.

AR No pilot
programs have
been planned.

CO No pilot
programs have
been planned.

CT No pilot
programs have
been planned.

DE No pilot
programs have
been planned.

Legislation and Commission Activity on
Retail Access

Restructuring legislation was introduced but
not enacted.

The commission has not reviewed
restructurin .

No restructuring legislation has been
introduced.

The commission has not reviewed
restructurin .

The commission has issued rules that call for
a four year phase-in of access to begin
1/1/99.
Restruchiring legislation was introduced but
not enacted, a study bill has been adopted.
The cominission is reviewing utility
restructurin lans.

Restructuring legislation was introduced but
not enacted.

The commission has done a survey on
restruchirin issues.

Restructuring legislation was introduced but
not enacted. A task force has issued a report
to the legislature.
The commission has conducted two
mvesti ations on restructurin issues.

No restructuring legislation has been
introduced.

The commission has opened an investigation
into restructurin
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State Siunmary of Open Access
in Other States

Pilot Programs

No pilot
DC programs have

been planned.

FL No pilot
prograins have
been planned.

GA No pilot
prograins have
been planned.

HI No pilot
programs have
been planned.

IL Pilot programs
have been
introduced.

IN No pilot
programs have
been planned.

IA No pilot
programs have
been planned.

Legislation and Commission Activity on
Retail Access

No restructuring legislation has been
mtroduced.

The commission opened an inquiry into
restructurm .

No restructuring legislation has been
introduced.

The commission has established a work

group to study restmcturing issues, but no
formal investi ation.

No restructuring legislation has been
introduced.

The commission has conducted workshops on
restructunn issues.

Restructuring legislation has been
introduced in past sessions, but was not
enacted.

The commission has held mformal sessions
on restructurin .

Restructuring legislation has been
introduced but not enacted.

The commission approved a pilot, but is
waiting for legislation before continuing on
restructurm .

Restructuring legislation was introduced,
but was amended to a study bill before it
was adopted.
The commission has issued a report to the
Ie 'slahire on restructurin issues.

No restructuring legislation has been
introduced.

The board issued final guidelines for
restructuring, and then decided to continue
to shid the issue.
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State Summary of Open Access
in Other States

Pilot Programs

KS No pilot
programs have
been approved.

KY No pilot
programs have
been planned.

LA No pilot
programs have
been planned.

ME No pilot
programs have
been planned.

MD No pilot
programs have
been planned.

MA Pilot programs
have been

approved.

MI Pilot programs
have been

approved.

Legislation and Commission Activity on
Retail Access

Restructuring legislation was introduced but
not enacted, however, legislation to study
restructuring has been enacted.
The commission has started an investigation
into restruchirin issues.

No restruchiring legislation has been
enacted.

The commission has held only informal
discussions on restruchirin .

No restructuring legislation has been
enacted, but a study committee was
established.

The commission has adopted principles to be
used in stud in restructurin issues.

Restructuring legislation was enacted on
5/29/97, calling for customer choice
beginning 3/01/00.
The commission has made recommendations
to the Ie islature.

No restructuring legislation has been
enacted, but a legislative task force is
studying restructuring and will issue a
report in 12/97.
The commission has opened an investigation
on restructurin issues.

Restructuring legislation has been introduced,
but not enacted.

The commission has approved an agreement
that will allow New England Electric System to
be in access in 1/98.

No restructuring legislation has been
introduced, but the governor has made
recommendations.

The commission has issued a staff re ort.
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State Summary of Open Access
in Other States

Pilot Programs

MN No pilot
prograins have
been planned.

MS No pilot
programs have
been planned.

MO Pilot programs
have been

approved.

NE No pilot
programs have
been planned.

NV No pilot
programs have
been planned.

NH Pilot programs
have been
a roved.

NJ Pilot programs
have been

approved.

NM Pilot programs
have been

approved.

NY Pilot programs
have been

approved.

Legislation and Commission Activity on
Retail Access

Restructuring legislation has not been enacted.
The commission has issued steps for
restructurm .

Legislation on restruchiring has not been
enacted.

The commission is conductin a stud .

Legislation has been inta-oduced, but not
enacted.

The commission has established a task force
to stud the issue.

A study bill has been proposed, and a
committee has been established to evaluate

competition.
The commission is conducting an economic
stud .

Legislation was enacted in 7/97, calling for
direct access for all customers beginning
12/31/99.
Enacted legislation requires access for all
customers by 7/1/98.

Restructuring legislation has been introduced,
but not enacted.

The commission has issued a restrurturing
lan.

Restructuring legislation has not been enacted.
The commission and Texas-New Mexico Power

have reached an agreement, and access could
be phased in beginrung m 1997 and be
corn letedb 2000.
The commission has reached settlements

with utilities for access to be phased in
be innin 1998.
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State Summary of Open Access
in Other States

Pilot Programs

NC No pilot
programs have
been planned.

ND No pilot
programs have
been planned.

OH No pilot
programs have
been planned.

No pilot
programs have
been lanned.

Pilot programs
have been

a roved.

No pilot
programs have
been larmed.

No pilot
programs have
been larmed.

No pilot
programs have
been plarmed.

TN No pilot
programs have
been lanned.

OK

PA

RI

sc

SD

Legislation and Coinniission Activity on
Retail Access

Restruchiring legislation has been
introduced, but not enacted. A legislative
committee has been established to study
restructuring issues.
The commission has placed the issue on hold
for the time bein .

Restructuring legislation has been
introduced, but not enacted. However, a
study bill has been enacted.
The commission has also began to review
restructurin .

Restructuring legislation has been
introduced, but not enacted. There is a

legislative study committee for restructuring
issues.

The commission has began some
discussions, but no formal stud .

Enacted legislation requires full access to be
complete by 7/1,02.

Enacted legislation requires access to be
phased in beginning 1/1/99.

Enacted legislation requires access will be
phased in beginning 7/1/97.

Restruchiring legislation has been
introduced, but not enacted.

No legislation has been introduced.
The commission has informally been
reviewing activities from other states, but
has taken no action.

No legislation has been introduced.
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State Summary of Open Access
in Other States

Pilot Programs

TX No pilot
programs have
been approved.

VT No pilot
programs have
been planned.

VA No pilot
prograins have
been planned.

WV No pilot
programs have
been planned.

WI No pilot
prograins have
been planned.

FED No national pilot
programs have
been planned.

Legislation and Commission Activity on
Retail Access

Restructuring legislation has been
introduced, but not enacted.
The commission has issued a comprehensive
stud on restructurin .

Restructuring legislation has been introduced.
The commission has issued a report on
restructurin , and the utilities are filin lans.

The legislature has not enacted restructuring
legislation but has established a sub-
committee.

The commission has opened an investigation
on restructurin .

Legislation on restructuring has not been
enacted.

The commission has opened an investigation
on restructurin issues.

Restructairing legislation has not been
enacted.

The commission has adopted a restmcturing
lan.

Several pieces of major restructuring
legislation have been recently introduced,
and several more are expected in near
futiu-e.

This pattern of activity shows a consistent trend toward increasing
attention to competition and direct access. The company believes IRP
needs to adapt to this changing reality. The next chapter on regulatory
requirements addresses the ways in which IRP needs to change.

Greater Resolution of the FERC NOPR Rules

In 1995 the Federal Energy Regulatory Commission (FERC) conducted
hearings and technical conferences to discuss the concept of non-
discriminatory open-access transmission. As part of a Notice of Proposed
Rulemaking (NOPR), this was an effort to open the nation's transmission
system to all potential electric suppliers.
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In 1996 the FERC issued Order 888/889 requiring public utilities to:

. File Pro-Forma Open-Access Transmission Tariffs with the FERC.
Under these tariffs, public utilities are to make their transmission
system available to all other electric suppliers.

. Operate an Internet web site named "Open Access Same-Time
Information System" (OASIS) providing publicly available information
on transmission systems.

. Conduct future transmission business separate from the power sales
business in accordance with a set of rules and regulations referred to as
the "Standards of Conduct."

In addition. Order 888/889 provided the following:

. Guidelines for establishing a FERC/state jurisdictional line for facilities
used in unbimdled retail wheeling transactions.

* Guidelines for the recovery of stranded costs.

* Guldelines for the establishment of Independent System Operators
(ISO). An ISO would function as an independent operator of
transmission facilities not affiliated with energy suppliers.

PacifiCorp is in compliance with the FERC's Order 888/889 requirements.
On July 3, 1996, PacifiCorp filed with the FERC its Pro-Forma Open-
Access Transmission Tariff. This tariff has been accepted by the
Commission and was designated as PadfiCorp's FERC Electric Tariff,
Original Volume No. 11. PacifiCorp currently provides firm and non-firm
transmission service to more than 50 transmission customers under this
tariff. In late 1996 PacifiCorp's OASIS became operational and on
December 31, 1996, PadfiCorp filed its Standard of Conduct
implementation procedures with the FERC.

Additionally, PacifiCorp is working collectively with federal and state
legislators, as well as federal and state regulatory staff, environmental
groups and customer groups to lay the groundwork for future retail
wheeling.

One result of Order 888/889 is that PacifiCorp's power supply business
can now use the majority of the nation's transmission system PacifiCorp
may use other utilities' OASIS sites to gather transmission information.
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The FERC's Standards of Conduct protects the company from
discruninatory treatment by transmission owning utilities.

On June 25, 1997, the FERC accepted PacifiCorp's filing of its market based
wholesale sales tariff. The company expects only minimal review by the
FERC. All future wholesale sales of PacifiCorp will be conducted in
accordance with this tariff.

Continued ro ess on IndeGO

On July 1, 1996, PacifiCorp, in a joint effort with eight other transmission
owning utilities, signed a Memorandum Of Understanding (MOU) to
work towards the creation of an independent system operator called
Independent Grid Operator (IndeGO). As of November 1, 1997, 21
entities had signed the MOU. They are listed below:

Investor Owned

Idaho Power Company
PacifiCorp
Public Service Company of Colorado
Sierra Pacific Power

West Plains Energy

Montana Power Company
Portland General Electric

Puget Soimd Energy
Washington Water Power

Basin Electric Power

Cooperatives

Northern Lights

Chelan Coimty PUD
Grant County PUD
Seattle City Light
Tacoma City Light

Publicly Owned

City of Colorado Springs
Platt River Power

Snohomish PUD

Federally Owned

Bonneville Power Administration
Western Area Power Administration - Loveland
Tri-State G&T
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The goal of the IndeGO implementation task force is to develop an
independently functioning transmission system operator for the high-
voltage transmission systems of electric utilities located in the Pacific
Northwest and adjacent states (Washington, Oregon, Idaho, Montana,
Nevada, Utah, and Wyoming). IndeGO is intended to assure non-
discrimmatory, open access to electric transmission facilities, in
compliance with Federal Energy Regulatory Commission (FERC) rulings.

Resolution of the Centralia lant's emission issues

A Collaborative Decision-Making (CDM) group worked since January
1996 to find ways to reduce emissions from the Centralia plant. The target
emission levels are far below the limits ordered by the state of Washington
in 1995. The CDM group wanted to maximize the reduction of Centralia
SO; emissions, preserve jobs, the local economy, and tax revenues to state
and local governments. The option selected was to build two wet-
limestone scrubbers that may allow the plant and mine to remain open at
current employment levels. This is a more expensive option to the plant
owners than closing the mine and laying-off 510 employees. This
solution, which includes a tax break for the plant, also allows Centralia to
continue to provide 1,340 MW into population areas west of the Cascade
Mountains. Since western Washington is nearly always energy deficient,
the loss of this project would place further burdens on the transmission
system which brings electricity over the Cascade range.

Increased Global Warmin

Scientists understand more and more about the intricate relationship
between the earth's climate and greenhouse gases, but are still debating
many complex issues. Particularly thorny are predicting the timetable of
climate changes due to manmade carbon dioxide (CO;) emissions and
forecasting the magnihide of these changes.

In the midst of this debate, PacifiCorp believes the company's best
contribution is to develop innovative and cost-effective methods that
address this public issue. Actions taken anywhere to reduce CO,,
emissions benefit the entire global system. Mamnade CO; emissions are
produced primarily by cars, energy and industry. Developing the best
methods to address climate change will mean looking around the world
for opportunities in the automobile, power and manufacturing sectors to
offset CO, emissions.
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For several years, PacifiCorp has been using pilot projects to investigate
effective ways to offset CO^emissions worldwide. In the fall of 1997,
PacifiCorp used this experience to laimch a major expansion of the
company's efforts, four tedhnologically sound and cost effective
initiatives:

. Providing $1. 7 million to a forest preservation project in Bolivia that
reduces CO; emissions by preventing logging and clearing.

. Launchmg Earth Stewards, which provides grants for commimity
projects that clean the air and improve the environment.

. Helping scientific experts measiire and document the benefits of
forestry projects designed to reduce or offset CO; emissions.

. Participating with a broad spectrum of organizations and policy
makers to develop a framework for measuring CO; mitigation
programs and trading credits earned for those programs.

These initiatives are part of PacifiCorp's comprehensive strategy to reduce
CO emissions. Our efforts also include conservation and development of
renewable energy. PacifiCorp launched the largest wind project m the
West (outside of California) and has geothermal and solar projects. In
addition, PadfiCorp and the city of Klamath Falls, Oregon, are developing
a gas-fired cogeneration project that will offset CO; emissions by 35
percent, the highest level of offsets ever obtamed for a fossil-fueled
electricity plant. PacifiCorp also supports research in promising
technologies that could offset or reduce CO; emissions.

The remainder of this report covers the essential elements of IRP. Chapter
2 reviews regulatory requirements for IKP. Chapter 3 provides a full
discussion of the sensitivities performed for RAMPP-5. These sensitivities
were performed in early 1997 and used the RAMPP-4 Update base case,
consistent with the new sequencing of activities for IRP as outlined in
Chapter 2. Chapter 4 identifies the updated inputs for the new RAMPP-5
base case. Chapter 5 provides the results of the modeling of the new
RAMPP-5 base case and a comparison of it to the RAMPP-4 Update base
case. Chapter 6 consists of the new RAMPP-5 action plan, developed
from the results of the sensitivities and the RAMPP-5 base case. The last

chapter discusses the company's performance on the RAMFP-4 action
plan, as revised m the RAMPP-4 Update.

Another document, the Technical Appendix, provides detailed results
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for each of the cases included in the sensitivity analyses performed.
Chapter 3 describes these cases.
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Chapter 2: Regulatory Requirements

This chapter reviews the Integrated Resource Planning (IRP) guidelines as
established by state regulatory commissions. It also lists the requirements
for RAMPP-5 from the RAMPP-4 acknowledgment reviews by the
Oregon, Montana, and Utah Cominissions and the company s response to
each requirement. Because the company faces a challenge in fitting its
planning into an IRP model that was developed during a more static time
in the industry, this chapter includes a discussion of how IRP could evolve
as the industry and regulation change. The final section reviews the
public advisory process the coinpany used m developing the study plan,
inputs, and analyses for this report.

IRPRe ulato Re uirements

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

. Exan-iine a range of forecasts for electricity demand and incorporate
other uncertainties in the analysis,

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

* Assess supply and demand alternatives in a consistent manner,

. Assess possible impacts on external costs m evaluating resource
alternatives,

* Consider the goal of IRP to be least cost to the utility and its customers
consistent with the long-nm public interest,

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

. Prepare the plan with substantial public involvement.
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The RAMPP process at PacifiCorp involves several functions. They
include integrated resource planning, demand-side policy and planning,
fuel supply, generation engineering and planning, transmission
engineering and planning, distribution engineering and planning, load
forecasting, financial planning, regulation, government affairs, retail
marketing and sales, and wholesale marketing and sales. These groups
confer with other groups in the company when they need additional
information and when developing or updating information to ensure
coordmation among all groups who rely on the same or similar
infomiation.

Re uirements for RAMPP-5 From RAMPP-4
Acknowled inent Reviews

This discussion describes the specific recommendations from each
commission, and the company's response to each recommendation. Three
of the states in which PacifiCorp has service territory have issued orders
acknowledging RAMPP-4 that contain requirements for RAMPP-5:
Oregon, Montana, and Utah. Following are those requirements and the
company's response to each:

The Oregon Public Utility Commission issued its acknowledgment order
on RAMPP-4 on June 18, 1996.

Ore on Re uirement: For RAMPP-5, Staff requests that Pacific
discuss the status of its hydro relicensmg efforts with FERC. The
discussion should include environmental and operational
uncertainties as they related to the North Umpqua and other Pacific
hydro facilities (e. g., Klamath projects).

Response: PacifiCorp is actively relicensing 11 hydroelectric
projects at this time. Within the next three years, the company will
begin federal relicensing activities for two more hydro projects.
The company's goal m hydro relicensing is to resolve project
operational and environmental issues before filing federal license
applications with FERC in order to reduce subsequent licensing
costs and increase the certainty of a desired licensing outcome from
FERC. This is being done through collaborative consultation with
state and federal resource agencies, tribes and stakeholder groups.
Additionally, this strategy promotes better relations with agencies,
tribes and groups who will also be involved in the implementation
and compliance activities associated with a new license.
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The license application for the North Umpqua Project was
submitted to FERC in January, 1995. Since that time the company
has used a collaborative process to seek closure to certain critical
enviromnental resource issues that were unresolved at the time the

company filed the application with FERC. By the end of 1997, the
company expects successful resolution of these resource issues to
the satisfaction of state and federal resource management agencies.

The Klamath River project relicensing wUl begin several years
before FERC requirements because of the complexity of the project,
the multiple state jurisdictions, competing demands for water,
Endangered Species Act issues, agricultural interests, power
generation, and tribal issues.

The company is currently working to resolve issues associated with
its Condit project. It is a 14.7 MW hydro project on the White
Salmon River in Southwest Washington, built in 1913. Its 125-foot
high dam has no provision for fish passage. FERC's final
environmental impact statement for Condit relicensing requires $28
million in fish ladders and screens. A recent study indicated it
could take from $14 to $37 million to remove the dam. The
company needs to consider the cost of replacement power, plus the
loss of revenues from not generating power from Condit. The
company has asked FERC to temporarily halt licensing proceedings
and not issue a new license for Condit. The company would prefer
to find an option between FERC's requirements and dam removal.
If PacifiCorp and interested parties come up with an alternative
method of operating the project, that proposal would need FERC's
approval, as would a proposal to remove the dam.

Ore on Re uirement: Staff recommends that in RAMPP-5 Pacific
more completely analyze the future power market and the
resulting iinplication regarding acquisition of supply-side
resources.

Res onse: The company recognizes the uncertainty of future
wholesale power availability and price. For example, if all the
utilities in the region plan on using the wholesale market for their
future power supplies, the question arises as to where all this
power is to come from after the region reaches load/resource
balance. However, given the sometimes rapid changes in price on
the wholesale market, it is very difficult to accurately anticipate
hiture prices. The sensitivities performed for this report address
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this issue by examining the planning implications of alternative
natural gas and wholesale market price levels.

Ore on Re uirement: [Pacific should] provide detailed technical
information for Demand Side Management (DSM) that facilitates
comparisons with similar work performed by the Northwest Power
Planning Council.

Res onse: PadfiCorp believes it is providing the information
requested during the course of the public advisory group DSM
subgroup meetings. If any party has not been able to obtain the
level of detailed DSM information it desires, the company is willing
to work with them through the DSM subgroup process.

The Montana Public Service Commission issued its RAMPP-4

acknowledgment order on September 4, 1996.

Montana Re uirement: PacifiCorp should continue its RAMPP
process and make it as transparent as possible to its customers,
regulators and the public.

Response: The company continues to make information available
to all interested parties. Before each meeting of the public advisory
group, the company provides a mailing to all members and to other
parties who have expressed an interest in the company's IRP.
Because of the nahire of corporate decision making in a competitive
industry, the company cannot make public, nor discuss with its
public advisory group, all of the considerations for all of its
corporate decisions.

Montana Re uirement: If PacifiCorp becomes serious about
acquiring a new resource, other than DSM, within its three year
action plan period, the Company should inform the Commission
and evaluate the impacts of acquiring the resource on the action
plan.

Response: As soon as possible, the company informs each of the
commissions of major resource acquisition decisions. The company
also reviews the potential impact of any such decision on the
current RAMPP action plan.

Montana Re uirement: PadfiCorp should re-evaluate the
appropriateness of its action plan in light of any significant federal
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or state actions that may impact industry structures (e.g., FERC
Order

Res onse: Since the current action plan from RAMPP-4, and as
revised for the RAMPP-4 Update, includes DSM, a small amount of
renewables, and watching the market for opportunities, the
company does not believe that recent federal or state decisions
merit changing the action plan at this time.

Montana Re uirement: PacifiCorp should communicate to the
Commission any intentions to change the RAMPP-4 DSM targets
and should re-evaluate the action plan in light of the new DSM
targets.

Res onse: The purpose of the RAMPP-4 Update was to update
inputs and re-evaluate the cost effective amount of DSM. The
company believes that the RAMPP-4 Update met the goals of this
requirement.

Montana Re uirement: The Commission agrees with DEQ that
PacifiCorp should include in its next plan a more detailed cost
analysis and discussion of potential efficiency improvements to
thermal and hydro plants and to transmission and distribution
systems.

Res onse: The company uses the most current avoided costs m
evaluating potential efficiency improvements to thermal and hydro
plants and to transmission and distribution systems. At the trme
that the company is considering a capital expenditure, it looks at
the most current information on gas prices, wholesale market
prices, capital costs, and alternative uses for that capital. The static
nature of the IRP process makes it an inadequate vehicle for these
analyses.

Montana Re uirement: PacifiCorp should also re-evaluate with its
advisory group the way it models transmission constraints.

Res onse: For the RAMPP-4 Update, the company evaluated with
its advisory group the transmission constraints used in modeling.
The company reviewed those constraints again with the advisory
group in its discussions of updating the model for the new
RAMPP-5 base case. As a result of this re-evaluation, the company
has expanded its transmission modeling within its IttP modeUng
process.
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The Utah Public Service Commission issued their acknowledgment order
for RAMPP-4 on January 13, 1997.

Utah Re uirement: The [RA.MPP-5] shidy should break the
assumed link between wholesale prices and gas prices.

Res onse: The company performed several sensitivities, included
in this report, which break the link between wholesale prices and
gas pnces.

Utah Re uirement: [The RAMPP-5 shidy] should include gas
shock scenarios where the price of gas increases dramatically in a
short time, and then stabilizes at the higher level.

Res onse: The company performed two sets of gas-price shock
sensitivities for this report, one with a gas price shock in 1998 and
one with a gas price shock in 2003.

Utah Re uirement: The Commission finds that the IRP should
include comprehensive risk analysis, identifying the elements of
risk the company faces, an appraisal of the inter-relationships
between those risk elements and some attempt to quantify the risks
associated with different strategies that the company is
mvestigating.

Res onse: The results of the new RAMPP-5 base case indicate that
the company will not need new resources until the year 2012.
Given lead times for gas-fired resources of three or four years, and
of coal resources of seven years, the company does not need to
make any new resource decisions for several years. Any short-term
capacity needs will be met by purchasing off the market. One risk
the company faces are potential federal action on environmental
issues, especially CO; related to global climate concerns. As
discussed in the section on the environmental adder sensitivities,
the company believes federal action will include consideration of
both offsets and a trading mechanism. Both of these strategies
would keep costs to customers well below those of a $10/ton
adder. Other resource planning risks involve the nature of the
deregulation mles that may be enacted in each of the state
legislatures and on the federal level. The company is active in
those arenas to promote rules that provide customers with choice
and quality service.
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Utah Re uirement: The Commission finds that the RAMPP-5
report should be improved by explicitly linking the Action Plan
with the company's actual business plan.

Res onse: The company uses the DSM targets as determined in the
RAMPP process to establish its DSM budget amounts in the its
business planning. Generally, the company's business planning
involves taking a more global view to grow the business. The
company recognizes that market share is important, and one of the
most important ways to maintain and grow market share is to
retain current customers. The company's strategy to do that is by
providing them with low-cost, reliable energy. Much of the
company's business and financial planning involves meeting
expectations of the financial community, such as earnings, financial
coverage ratios, and the like. Because of its focus on customer
satisfaction, following a least cost resource acquisition strategy will
tend to be consistent with any company business strategy.

Utah Re uirement: The company will perform a full load forecast
for the RAMPP-5 study.

Res onse: The company has completed a new load forecast, which
is included in the inputs for the RAMPP-5 base case.

Evolution of IRP

The electric utility industry is m a transition from regulated monopolies to
open access and competitive markets. This change is occurring primarily
through the actions of customers and government agencies. Customers
want access to market-priced power, and other providers want to sell it to
them. Government agencies, such as FERC, are changing the rules under
which the industry operates. Federal and state legislation is helping
restructure the industry through avenues, such as the federal Electric
Consumer Protection Act of 1992 (EPACT), state laws that begin open
access, and state laws that establish restructuring principles.

The exact form of the industry is uncertain at this time. The possibilities
range from retention of service territories with increased wholesale
competition to a model in which all customers have a choice of generation
suppliers. Utilities could remain vertically integrated or disaggregate and
form generation companies, transmission companies, distribution
companies, or combinations of those three structures.

Page 25



PacifiCo RAMPP-5 Cha ter2

PacifiCorp believes that the integrated resource planning process needs to
change as the industry is changing. As the electric utility industry evolves
to a more competitive marketplace, the need for planning under
commission oversight decreases, and the assiunptions of traditional IRP
rules increasingly do not fit the new environment. At this time, however,
the company is not recommending that the IRP codes, standards, and
rules be changed in each state. Changing IRP rules now would not be a
wise investment of time for all the parties involved. It is not possible to
discern what form (or forms) the electric utility industry of the future will
take. Changing TRP rules should wait imtil restructuring proceeds
further, and all of the parties can clearly understand the changes and ways
IRP could meet the new goals of the utility industry and regulation.

PacifiCorp believes the best approach for now is to make some changes in
assiunptions used for IRP. In addition, regulatory authorities will need to
allow some flexibility in the way companies meet existing IRP rules. This
is especially true as changes in the industry create conditions that do not
match the assumptions underlying some of the IRP rules.

Several assumptions of traditional IRP's increasingly do not fit the new
environment: 1) assumption of long-range predictability; 2) assumption
that utilities will rely primarily on building new power plants for new
sources of power; 3) assiunption that the utility has social obligations
commensurate with a secure service territory and monopoly status; and 4)
assumption that an open environment of information sharing will not hurt
the competitive position of the utility.

1) Assum tion of Ion -ran e redictabili

The assumption of long-range predictability no longer meets the
needs of the new environment. Current IRP rules assume that
existing customers will remain on the regulated utility's system
indefinitely. However, in a competitive marketplace, customers
may not stay on the utility's system. A shorter time horizon
(ten years or less) would help with recognition of the uncertain
nahire of the utility's business.

The costs of new generation sources are less predictable today
than they were several years ago. Competition in the power
generation market has resulted in falling prices.

Another aspect of assumed long-range predictability is the
requirement for short-term action plans. If the action plan must
identify specific times for specific actions, it is not useful to the
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utility. When utilities built and owned their own power plants
with long lead times, they could evaluate those acquisitions
years ahead of decision-making, and identify specific times for
specific actions. Now utilities rely on resource availability in a
fast-changing, open market with very short lead times. Utilities
cannot commit to specific resource decisions years ahead of
need, because fuhire opportunities are both uncertain and ever-
changing. In today's environment, action plans need to focus
on general strategies to remain useful to the utiUty and other
parties.

2) Assum tion that utilities will rel rimaril on buUdin new
ower lants for new sources of ower

The model on which IRP rules developed assumed utilities
would rely on building new power plants for fuhire sources of
power. Instead, utilities increasingly rely on the market. As
long as a surplus exists, market costs tend to be lower than the
full cost of building a new power plant, and a market strategy
can carry less risk. However, using the market for power to
meet custoiner needs requires quick decision making.
Opportunities do not wait for a utility to do a complete IRP
analysis of the market purchase compared to all other
possibilities. The company must make those decisions using its
best judgment and information from analyses already
performed.

3) Assum tion that the utili has social obli ations commensurate
with a secure service territo and mono ol stahis

In the past, when a utility had a secure service territory with
monopoly status, it also assiuned certain social obligations.
When a utility is competing with others who do not have
expenses related to social obligations, the utility is
disadvantaged in the market. Current IRP rules translate this
through an expectation that the utility will plan primarily for
lowest Total Resource Cost (TRC). The interpretation of least
cost by state utUity commissions has led to a TRC definition that
includes utility cost, customer costs for DSM, and non-energy
benefits of DSM. Using this TRC standard for planning leads to
higher levels of DSM and higher customer prices than a focus
on utiUty costs and retaU prices. Broadening the definition of
"least cost" to incorporate customers' price concerns will
increase the usefulness of IRP to both the utility and regulators.
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4) Assum tion that an o en environment of information sharin
will not hurt the corn etitive osition of the utili

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

For these reasons, PacifiCorp believes IRP rules need a re-examination.
However, the company is not calling for a revamping of the rules at this
time, for the reasons discussed above. The company is asking for more
regulatory flexibility in IRP expectations and in how the commissions
apply the rules to each utility.

The company provided a table in the RAMPP-4 Update Report to indicate
the ways in which IRP could change in response to the changing industry.
The following is a revision of that table:

Old-S lelKP
Provide least cost energy
services to retail customers.

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

Consider uncertainties of

different resources, future
electricity demands, other
factors.

New-St lelRP

Provide low-cost energy
services to retail customers by
mmimizm nces.

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

Evaluate risks of alternative

resource strategies and
uncertainties.
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Old-S lelRP
Consider environmental effects

of electricity production and
transmission.

Avoid/reduce excess capacity
while maintaining reliability.

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

Increase public participation in
utility planning.

Lead to decisions that are more

widel acce ted.
Biennial u datin .
One base case and sensitivities

based on it.

Transmission paths based on
owned and contracted capacity.

Minimal inclusion of market
resources.

Extensive report and
a endices.

Regular meetings and sharing
of infonnation with public
adviso rou .

Action plan focused on specific
decisions and actions over next

2-3 ears.

New-S lelRP
Consider enviromnental effects

of electricity production and
transmission to mmimize

ftiture risks.
Evaluate the risks of alternative
reserve levels while

maintaiiun reliabUi .

Help smooth the transition to a
more competitive industry.

Assure an appropriate level of
public participation in utility

lannin .

Support new ways to approach
ublic olic ob'ectives.

U datin as needed.

Base case and sensitivities

based on it, and new updated
base case.

Transmission paths based on
owned and contracted capacity,
and on potential market
availabili .

Market resources in the

portfolio of resources the
model can select.

Abbreviated report.

Regular meetings and sharing
of information with public
advisor rou .

Action plan focused on
strategies for next few years.

PacifiCorp introduced an Update Report into the IRP cycle at the end of
1996 (theRAMPP-4 Update -1997 IRP Report). The purpose of the
Update Report was to respond to the rapidly changing nature of the
industry. IRP, as traditionally conducted at PacifiCorp, resulted in a
report which was generally out-of-date by the time the company filed it
every two years. This occurred because of the sequence of activities in
each cycle: update inputs, develop base case, preparation and analysis of
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sensitivities, draft report, comments, and then the final report. Thus, the
time period between updating the inputs and issuing the final report was
at least 18 months. By that time, costs had changed, markets had changed,
and even the company's situation could have changed. Given today's
market realities and the need to make quick decisions, an out-of-date
report is nof very useful to the company.

A re-ordering of the sequence of activities is a way to provide a more up-
to-date report. The following is the company's RAMPP-5 sequence of
activities. This sequence achieves the goal of minimizmg the time
between updating inputs and issuing a report.

1) Prepare and analyze sensitivities using the base case from the prior
report,

2) Update inputs,

3) Develop new base case and compare it to the prior base case,

4) Develop action plan,

5) Issue draft report,

6) Receive comments on draft report,

7) Revise and issue final report.

A key reason for this revised sequence is the knowledge gained from the
RAMPP-3 and RAMPP-4 sensitivities. Those sensitivities showed that the
inputs that have the most impact on long-term planning are also those
that are the most likely to change during a planning cycle: market prices
and gas prices. The new sequence allows the company to use more up-to-
date mformation on these two key inputs in developing its action plan.

The company is providing the same level of information and involving the
public advisory group at all stages of the process. The difference is the
sequence. In PadfiCorp's RAMPP-5 approach, the sensitivities will
examine ways how critical imcertainties affect results. The new base case
will identify the latest market infonnation and use it to help develop the
action plan.

The future RAMPP process is uncertain now. The company will carefully
watch industry and regulatory changes over the next year. Toward the
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end of 1998, the company will review those changes with regulators and
discziss the most appropriate strategy regarding its IRP process.

Public Adviso Process

The public advisory process mainly occurs through meetings of the
RAMPP Advisory Group (RAG). The group includes representatives
from public agencies and private organizations. The group identifies
issues, suggests changes or additions to input assumptions, and submits
comments on the draft report.

PacifiCorp began using a public advisory group during the development
of RAMPP-1 (in 1988 and 1989). The company re-convened that group for
RAMPP-2 (in 1990, 1991 and 1992), for RAMPP-3 (in 1992, 1993 and 1994),
for RAMPP-4 (in 1994 and 1995), for the RAMPP-4 Update (in 1995 and
1996), and for RAMPP-5 in 1997. Oregon and Washington public agencies
and customer groups began sending representatives during RAMPP-1.
Utah public agencies and customer groups began sending representatives
to the group diiring RAMPP-2. Idaho, Montana, and Wyoining agencies
began sending representatives during RAMPP-3.

The company held six public advisory group meetings as it developed the
sensitivities from the RAMPP-4 Update base case and updating of input
assumptions for the RAMPP-5 base case:

January 31, 1997
June 13, 1997
September 12, 1997

April 11, 1997
August 15, 1997
October 24, 1997

The first two meetings focused on sensitivities fi-oin the RAMPP-4 Update
base case. The next two meetings fociised on updating the model inputs
and preparation of the new RAMPP-5 base case. The fifth meeting
discussed the draft action plan. The last meeting allowed participants to
give the company feedback and comments on the full draft report.

Participants in the RAMPP-5 Advisory Group included pubUc agency
staff, private groups, and customer representatives. Following is a list of
the groups and individuals represented:

Applied Economics Group
Community Energy Project (representing residential customers)
Idaho Public Utilities Commission

Montana Department of Environmental Quality
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Montana Consumer Counsel
Northwest Conservation Act Coalition

Oregon Department of Energy
Oregon Public Utility Commission
Portland General Electric

Utah Committee of Consiuner Services

Utah Department of Natural Resources
Utah Division of Public Utilities

Utah Public Service Commission

Washington Department of Community Trade
and Economic Developinent

Washington Utilities and Transportation Commission
Washington Water Power
Wyoming Public Service Cominission
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Chapter 3: RAMPP-4 Update Sensitivity Results

The sensitivities performed for this report used the same inputs and
assumptions as the RAMPP-4 Update base case, as reported in the
RAMPP-4 Update Report issued December 1996. For this RAMPP-5
report the company performed two categories of sensitivities. At the
January 31, 1997 meeting, the public advisory group identified the
sensitivities they wanted included m this report. This report will refer to
them as the cases. The technical appendix includes full supporting detail
for the results of those cases. A second category of sensitivities are
sweeps, they are explained below.

As the coinpany began the cases, it became clear that a more complete
analysis of the uncertainty surrounding soine of the issues would be
beneficial. The company decided to add sensitivities which increased or
decreased the value of a key input in small steps. The company
performed several sensitivities for each issue by varying a key input in
small steps; these sensitivities created a sweep. By doing the same thing
for several issues, the company created several sweeps. However, adding
these additional sensitivities as cases, with the accompanying
documentation, would quickly become unwieldy. Therefore, the
company developed a two-part dociunentation plan. This included
reporting the results of the cases and the sensitivities in the Report, and
including in the technical documentation complete output results for the
cases only. The technical appendix will not provide full documentation of
the sensitivities added m the sweeps. The company discussed this
approach with the public advisory group at the April 11 meeting, and
received their support.

An example of a sweep would begin with a case that assumes that gas
prices increase by 50 percent. The sweep also includes additional
sensitivities, each assuming a different level of gas price increase: one
would assiune the gas price increases by 10 percent, one at 20 percent, one
at 30 percent, one at 40 percent, and so on, up to one at 100 percent. In all
of these sensitivities, all other inputs reinain the same except for the gas
price increase level. The additional sensitivities included in the sweeps
provide a view of how step-by-step changes in the level of a key input can
affect model results and planning. Therefore, each sweep includes both
cases and sensitivities.
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Table 3 -1
List of Sensitivities

Descriotion

Sweep 1

Gas/Market Price Jump in 1998 by 0 to 200%, 40% Linkage with Market Prices
Case 1

Case 35

Case 36

Case 37

0%
5%
10%
15%
20%
25%
30%
40%
50%
70%
90%
110%
130%
150%
175%
200%

Gas Price Jump in 1998
Gas Price Jump in 1998
Gas Price Jump in 1998
Gas Price Jump in 1998
Gas Price Jump in 1998
Gas Price Jump in 1998
Gas Price Jump in 1998
Gas Price Jump in 1998
Gas Price Jump in 1998
Gas Price Jump in 1998
Gas Price Jump in 1998
Gas Price Jump in 1998
Gas Price Jump in 1998
Gas Price Jump in 1998
Gas Price Jump in 1998
Gas Price Jump in 1998

Sweep 2
Gas Price Jump in 1998 by 0 to 200%, No Market Price Increase

0% Short Term Market Price Increase
2% Short Term Market Price IncreEue
4% Short Teran Market Price Increase
6% Short Tenn Market Price Increase
8% Short Term Market Price Increase

10% Short Term Market Price Increase
12% Short Term Market Price Increase
16% Short Temi Market Price Increase
20% Short Term Market Price Increase
28% Short Term Market Price Increase
36% Short Term Market Price Increase
44% Short Tenn Market Price Increase
52% Short Temi Market Price Increase
60% Short Term Market Price hurease
70% Short Tenn Market Price Increase
80% Short Tenn Market Price Inarease

Case 1 0% Gas Price Jump in 1998
5% Gas Price Jump in 1998
10% Gas Price Jump in 1998
15% Gas Price Jump in 1998
20% Gas Price Jump in 1998
25% Gas Price Jump in 1998
30% Gas Price Jump in 1998
40% Gas Price Jump in 1998
50% Gas Price Jump in 1998
70% Gas Price Jump in 1998
90'% Gas Price Jump in 1998
110% Gas Price Jump in 1998
130% Gas Price Jump in 1998
150% Gas Price Jump in 1998
175% Gas Price Jump in 1998
200% Gas Price Jump in 1998

0% Short Term Market Price Increase
0% Short Tenn Market Price hicrease
0% Short Term Market Price Increase
0% Short Term Market Price Increase
0% Short Tenn Market Price Increase
0% Short Term Market Price Increase
0% Short Tenn Market Price Increase
0% Short Tenn Market Price Increase
0% Short Term Market Price Increase
0% Short Tenn Market Price Increase
0% Short Term Market Price Increase
0% Short Term Market Price Increase
0% Short Term Market Price Increase
0% Short Term Market Price Increase
0% Short Term Market Price Increase
0% Short Term Market Price Increase

Sweep 3
Gas/Market Price Jump in 2003 by 0 to 200%, 40% Linkage with Market Prices

Case 1 0% Gas Price Jump in 2003
5% Gas Price Jump in 2003
10% Gas Price Jump in 2003
15% Gas Price Jump in 2003
20% Gas Price Jump in 2003

Case 81 25% Gas Price Jump in 2008
30% Gas Price Jump in 2003
40% Gas Price Jump m 2003

Case 82 50% Gas Price Jump in 2003
70% Gas Price Jump in 2003
90% Gas Price Jump in 2009

Case 83 110% Fas Price Jump in 2003
130% Gas Price Jump in 2003
150% Gas Price Jump in 2003
175% Gas Price Jump in 2003
200% Gas Price Jump in 2003

0% Short Term Market Price Increase
2% Short Term Market Price Increase
4% Short Term Market Price Increase
6% Short Term Market Price Increase
8% Short Tenn Market Price Increase

10% Short Tenn Market Price Increase
12% Short Temi Market Price Increase
16% Short Term Market Price hicrease
20% Short Term Market Price Increase
28% Short Tenn Market Price Increase
36% Short Term Market Price Increase
44% Short Term Market Price Increase
52% Short Temi Market Price Increase
60% Short Tenn Market Price Increase
70% Short Term Market Price Increase
80% Short Term Market Price Increase

Sweep 4
70% Gas Price Jump in 1998, 0 to 100% Linkage with Maricet Prices

70% Gas Price Jump in 1998
70% Gas Price Jump in 1998
70% Gas Price Jump in 1998
70% Gas Price Jump in 1998
70% Gas Price Jump in 1998
70% Gas Price Jump in 1998
70% Gas Price Jump in 1998
70% Gas Price Jump in 1998
70% Gas Price Jump in 1998
70% Gas Price Jump in 1998
70% Gas Price Jump in 1998

0% Short Tenn Market Price Increase
10% Short Term Market Price Increase
20% Short Tenn Market Price Increase
30% Short Term Market Price Increase
40% Short Term Market Price Increase
50% Short Term Market Price Increase
60% Short Term Market Price Increase
70% Short Term Market Price Increase
80% Short Tenn Market Price Increase
90% Short Term Market Price Increase

100% Short Tenn Market Price Increase

ft RS-n^K)rtT«blNCh«>lw3jda3-1

Page 34
12a»7 11:IS*M



PacifiCo RAMPP-5 Cha ter3

Table 3-1
Ust of Sensitivities

SweepB
Gas Escalation From Low to Triple the Begiiming Price by 2006

Case 31 Low Escalation 0. 3% tUl 2006 -0. 3% thereafter
Case 1 Med Escalation 2. 4% tiU 20061. 0% thereafter

Case 32 High Escalation 4.5% UI12006 Z4% thereafter
Case 33 Double by 2006 8.0% tiU 2006 Z4% thereafter
Case 34 Triple by 2006 13 % tiU 2006 2.4% thereafter

Sweepfi
Load Change From +625 MW To -625 MW Over Five Tf ears

MW OWC Industrial Load Loss
MW OWC Industrial Load Loss
MW OWC Industrial Load Loss
MW OWC Industrial Load Loss
MW OWC Industrial Load Loss

No Change
MW OWC Industrial Load Gain
MW OWC Industrial Load Gain
MW OWC Industrial Load Gain

Casel

623
500
375
250
125
0

125
250
375
500
625

MW OWC Industrial Load Gain
MW OWC Industrial Load Gain

Over Five Years
Over Five Years
Over Kve Years
Over Rve Years
Over Rve YBEUS

Over Five Years
Over Five Years
Over Five Years
Over Five Years
Over Five Years

Sweep?
Geographical Load Variation Ca»es

Case 41 125 MW OWC Industrial Customer Load Loss in 1999
Case 42 125 MW Utah Industrial Customer Load Loss in 1999

Case 43 125 MW Wyoming Industrial Customer Load Loss in 1999
Case 44 125 MW Idaho Industrial Customer Load Loss in 1999

Case 45 Utah with 4 Percent Load Growth
Case 46 625 MW OWC Industrial Customer Load Loss in 1999
Case 47 625 MW Utah Industrial Customer Load Loss in 1999
Case 48 625 MW OWC Industrial Customer, 125 MW/Year Starting in 1999
Case 49 625 MW Utah Industrial Customer, 125 MW/Year Starting in 1999

Sweep 8
Environmental Adders From 0 To MO/Ton C02, NOx & TSP Adders

Case 1 $ 0 /TonC02 $0 /TonNOxand$0 /TonTSF
$ 1 /TonC02 £100/TonNOxand?125/TonTSP
$ 2 /TonC02 $200 /Ton NQx and $ 250 /TonTSF
$ 3 /TonC02 $300 /Ton NQx and $ 375 /TonTSF
$ 4/TonC02 $400/TonNOx and$500/TonTSP
$ 5 /Ton C02 $ 500 /Ton NOx and $ 625 /Ton TSP
$ 6 /TonC02 $ 600/Ton NOx and $ 750/Ton TSP
$ 7 /TonC02 $700 /Ton NOx and £ 875 /TonTSF
$ 8 /TonC02 $ 800/Ton NOx and $ 1/WO/Ton TSP
$ 9 /Ton C02 $ 900 /Ton NOx and $ 1,125 /Ton TSP

Case 21 $ 10 /TonC02 $ 1A» /Ton NQx and $ 1^50 /TonTSP
Case 22 $ 25 /TonC02 $2^00 /Ton NOx and $ 3,125 /TonTSP
Case 23 $ 40/Ton C02 $ 4^)00/Ton NOx and $ 5A»/Ton TSP

Other Caaes
RAMFP-4 Base Case

Case 12 No DSM

Case 24 Solar Technological Price Curve Necessary to Bring in Solar
Case 38 Lower Gas Resource Availability
Case 51 Flat Wholesale Short Temi Market Prices

Case 61 10 Percent more Transmissum Capadty East to West
Case 62 10 Percent Reduction in AU Transmission Line Capacity
Case 71 25 Percent Reduction in Hydro Utilization

|h RS. n^mrtTaWuChapWSJtl* 3-1
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The two pages of Table 3-1 show the full listing of sweeps. Most of the
cases fall into one or more of the sweeps. Sweeps 1 through 5 focus on gas
and market prices. Gas prices refer to natural gas, while market prices
refer to the wholesale short-term market for electricity. Sweep 6 covers
load changes. Sweep 7 includes cases on geographical load variation.
Sweep 8 covers environmental adders. The last group of cases cover a
variety of issues that do not fall neatly into one of the above categories.

The gas and wholesale market price sweeps explore the impact of
changing price levels and a changing relationship between gas and
wholesale market prices. That relationship involves the degree to which a
gas price change triggers a change in wholesale market prices. A 100
percent relationship would mean that a 10 percent gas price increase
would result in a 10 percent wholesale market price increase. A 40
percent relationship would mean that a 10 percent gas price increase
would result in a 4 percent wholesale market price increase. To test the
impact of changing price levels and relationships, the company included
sweeps which vary three elements of the gas and wholesale market price
issue: timing, price increase level, and linkage between gas and wholesale
mal1tet P"ces- The company included sweeps that assume a price jump in
either 1998 or 2003. They assume a gas price jump between 0 and 200
percent, and they assume a linkage between 0 and 100 percent. These
variations m the timing of the price jump, amount of the price jump, and
degree of linkage between gas and wholesale market prices provide for a
rich analysis of the relationships among them and their impact on
modeling results and planning.

Since the RAMPP-4 Update base case is the base case for all of the cases
and sensitivities included in this chapter. Tables 3-2 and 3-3 show key
input assumptions for that base case. These are the natural gas and
wholesale market prices used in the RAMPP-4 Update base'case. Table 3-
2 shows natural gas prices and escalation levels; table 3-3 shows
wholesale market prices and escalation levels. Under the base case
assumptions, gas prices increase at an annual rate of 2.5 percent real until

2006, from that point on they increase at an annual rate of 1 percent real.
The begiiming price varies by region, as shown on Table 3-2. In the cases
and sensitivities which assume a price jump in either 1998 or 2003, gas
price escalation before and after the jump remains at 2.5 percent real until
2006 and 1 percent real after 2006. Wholesale market prices increase at
different rates by year and by high-load hours or low-load hours, as
shown on Table 3-3. As with gas prices, before and after the price jiunp
wholesale market prices return to the same annual escalation rate as they
would have without the jump.
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Table 3 - 2

Nahiral Gas Price Projections (RAMPP-4 Update)
Westeide and Eastside (1997 $/MMBhi)

1997
1998

1999
2000

2001

2002
2003
2004
2005

2006

2007

2008
2009
2010

2011

2012

2013
2014

2015
2016

Raw Gas Price

WESTSIDE

$1. 28

$1. 31

$1.35
$1.38
$1. 41

$1. 45

(1.49
$1.53
$1. 57

$1. 61

$1.62
$1.64
$1.66
$1. 67

$1.69
$1. 71

$1.72
$1. 74

$1. 76

$1.78

$1997 $/MMBtu

EASTSIDE

$1. 38

$1. 42

$1.47
$1.52
$1.57
$1. 62

$1.68
$1.74
$1. 80

$1. 86

$1.88
$1.90
$1.92
$1. 94

$1. 96

$1. 98

$2.01
$2. 03

$2.05
$2.07

Escalation Rate

WESTSIDE EASTSIDE

2. 4%

2.4%
2.5%
2.5%
2.5%
2. 6%
2.6%
2. 7%

2. 7%

1.0%
1.0%
1.0%
1.0-A
1.0%
1.0%
1.0%
1. 0%

1.0%
1. 0%

3. 2%

3.2%
3.3%
3. 3%

3.4%
3.5%
3.5%
3. 5%

3. 6%

1.1%
1.1%
1. 1%

1.1%
1. 1%

1. 1%

1. 1%

1. 1%

1. 1%

1. 1%

Graph 3-2

Nahiral Gas Price Projections ( $1997 $/MMBtu)

£ S1.60
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Table 3 - 3

Wholesale Market Prices and Escalation (RAMPP-4 Update)
$1997 Mills/kWh

Win

1997
1998
1999
2000
2001
2002
2003
2004

10.4
10.2
9.9
9.8
9.8
9.8
9.8
9.6

owe
S r Sum

1997 17. 0 14.3
1998 16. 7 14.0
1999 16. 8 14.1
2000 17. 3 14.5
2001 20. 6 17.2
2002 24. 6 20.7
2003 26.3 22.0
2004 26. 3 22.0

7.5
7.3
7.1
7.1
7.0
7.0
7.0
6.9

Fall Win
DSW

S r Sum

Hi h Load Hours (57% of hours)
18.9 18. 9 17. 6 14. 8 22.5
18. 6 18. 6 17. 3 14. 6 22.2
18.7 18.7 17.3 14. 6 22.2
19.3 19.3 17. 9 15. 1 22.9
22. 9 22. 9 21. 2 17. 9 27.2
27.4 27.4 25.4 21. 4 32.6
29.2 29.2 27. 1 22.9 34.8
29. 2 29. 2 27. 1 22. 9 34.8

Low Load Hours (43% of hours)
11.6 14.1
11. 3 13.7
11.0 13.4
10. 9 13.3
10. 9 13.2
10.9 13.2
10.9 13.2
10. 7 13.0

8.5
8.2
8.0
8.0
8.0
7.9
7.9
7.8

7.8
7.6
7.4
7.3
7.3
7.3
7.3
7.2

11.8
11.5
11.2
11.1
11.1
11.1
11.1
10.9

Avera e

Fall Annual

19.8
19.4
19.5
20.1
23.9
28.6
30.5
30.5

9.5
9.3
9.0
9.0
8.9
8.9
8.9
8.8

18.0
17.7
17.7
18.3
21.7
26.0
27.8
27.8

10.2
9.9
9.6
9.6
9.5
9.5
9.5
9.4

Real
Escalation

-1.5%
0.3%
3. 1%

18.6%
19.8%
6.7%
0.0%

%

-2. 6%
-2. 6%
-0.6%
-0.3%
-0. 2%
-0.2%
-1.4%

35

30

25

s
S 20

Graph 3 - 3
Wholesale Market Prices: High-Load Hours

-^--Win OWC

A - -Sum OWC

. WinDSW

. SumDSW

. - O'-SprOWC

--X--Fall OWC
. Spl DSW

. FaUDSW

-a-

10

1997 1998 1999 2000 2001 2002 2003 2004

OWC = COB (California Oregon Border) and Mid Columbia based prices.
DSW = Palo Verde based prices.
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Sweep 1: Gas/Market Price um 1998 40 Percent Linka e

The first sweep varies the amount of the gas and wholesale market price
jump m 1998 by 0 to 200 percent, while holding the linkage between gas
prices and wholesale market prices at 40 percent. The company
performed numerous tests to identify the level of linkage at which short-
term wholesale sales and purchases remained at equilibrium through the
range of gas price increases. At a linkage less than 40 percent, gas prices
increased at a much faster rate than wholesale market prices. As a result,
new resources became increasingly expensive while the wholesale market
price remained low. Under these conditions, the model made excessive
short-term purchases but ahnost no short-term sales since the wholesale
market price remained too low. At a higher linkage than 40 percent, new
resources became increasingly expensive while the wholesale market price
also became increasingly high. In these circumstances, the model made
excessive short-term sales but no offsetting short-term purchases because
of the high wholesale market prices.

Graph 3-4 shows the relatively consistent pattern of net short-term
transactions (short-tenn sales less purchases) across the levels of
gas/market price jumps in 1998 when the linkage is kept at 40 percent.
There is a slight increase in net short-term transactions as the gas/market
price jump increases. However, at a higher linkage, this increase is much
more dramatic.

Graph 3 - 4
Sweep 1: Net Short-Term Transactions

Gas/Market Price Jump in 1998 by 0 to 200%, 40% Linkage with Market Prices

IfaK

i^oo

1^00

^flOO
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aaoo-iflm
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Sweep 1 assumes a consistent 40 percent linkage between gas and
wholesale market prices. Under this assumption, if gas prices increase by
20 percent, wholesale market prices increase by 8 percent; if gas prices
increase by 100 percent, wholesale market prices increase by 40 percent.
After the price jiunp in 1998, natural gas prices increase at an annual rate
of 2.5 percent real imtil 2006. After 1998 wholesale market prices increase
at the rates shown in Table 3-3.

Graph 3-5 shows the pattern for gas and wholesale market prices for three
of the cases in Sweep 1: the base case (0 percent gas price jump), a gas
price jump of 50 percent and a gas price jump of 110 percent. It shows
that in the base case, gas prices remain on a more stable course than do
wholesale market prices. In the 50 percent gas price jump case, gas prices
take an initial jump but then remain on a relatively stable course.
Wholesale market prices show a more erratic pattern. In the 110 percent
gas price jump case, gas prices take a significant jump right away, and
wholesale market prices show a very erratic pattern.

Table 3-6 shows the results from the cases and sensitivities included in
Sweep 1 at the tenth year (2006) of the 20 year planning horizon. The first
section of the table shows capacity additions, the second section shows the
amount of energy provided by those capacity additions, the third section
shows the average annual emissions for the entire 50 year study period,
and the fourth section shows financial results for the 20 years of the
planning horizon. Table 3-7 shows the difference in results for each case
after subtracting off the results for the base case.

Assuming a gas/market price jump in 1998 increases the amount of DSM
compared to the base case. This is because the higher gas price results in
DSM being more cost effective. DSM increased from a cumulative 187
MWa by the tenth year m the base case to 218 MWa in the sensitivity with
a 200 percent price jump. Thus a 200 percent gas price increase resulted in
a 17 percent increase in DSM.
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Graph 3-5
Sweep 1: Examples of Gas/Marktt Prices, 40% Linkage behveen Gas and Market Prices

0% Gas Price Jum in 1998
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Table 3 - 6
Sweep 1: Resource Selections by 2006, Emissions, and Financial Results

Gas/Market Price Jump in 1998 by 0 to 200%, 40% Linkage with Market Prices
But CM*

Case # 1
5%
1-1

Summer Peak Capadty In Year 2006 (MW)
1 Native Load
2 Long Term Sales
3 less DSM

4 Total Requininento

5 ExisBngCeneiadon
6 Long Tenn Purchase
7 New Resources
8 Renewable

Cogeneration
Combined Cyde CT
Coal
Traiumissfon
Peaking Resources

Tctal Rfnuicea

8, ?44
1^62
1254)

WflSI

9^53
658

8, M4
1^62

9^53
658

10%
1-2

8, 944
1J62
(2571

WflW

9^53
658

15%
1-3

8,944
1^62

9^53
668

20%
1-4

25%
1-5

8,944 8,944
1^62 1^62
^264) . (266)

WflU WflW

9^53
658

9^53
658

30%
1-6

8,944
1^62

Wfl3S

9^53
668

40%
1-7

8, 944
1^62

10fl3S

9^53
658

50%
1-8

8, 9M
1362

Wfl30

9^53
658

70%
1-9

B,944
1^62

Ufll*

<tMS
658

90%
1-10

110%
1.11

8, M4 8, 944
1^62 1362

(2S6)
lO^BI lU^KC

9^65
658

9380
658

130%
1-12

8, 9t4
1362

9^27
658

150%
1-13

8, M4
136Z

175%
1-14

8, 9M
1^62

VlflU WflU

9,467
658

9^98
668

15 Reserves
16 Reserve Ma in

Annual Energy in Year 2006 (MWa)
17 Native Lead ~ 6393
18 Pump Storage/Feak Return 257
19 Long Term Sales 1/)86
20 Siort Term Sales .[^91
Zl less DSM

22 Total Rtqulrmiento 9fltS

33 Existing Genera Ban 7^99
24 Long Tenn Purchases 466
25 Short Term Purchases 358
26 New Resources
27 Renewable

28 CogeneraUcn S32
29 Combined Cyde CT
30 Coal
31 Transmission
32 Peaking Resources
33 Total Rewurcn g s

6^98 6398
257 2S7

tj086 1/186
1^01 1^89
USZ) ns9>

9,OS5 9fltl

7,704 7,725
466 466
350 344

6S9S
257

1, 086
1^86
(1921

9fl3S

7,757
466
333

6^98
257

1, 086
1,28)

9ftlf

7, 766
46fi
319

6398
257

1^86
1^00

198>
9,043

7,78S
466
328

6, 599 6, 598
257 2S7

1, 086 1,086
1^94 IJ39
032) f202)

9fiW 9^78

7, 801 7^50
466 466
307 295

6.5W
257

1^86
1^26
(2061

9J 1

?, 877
466
283

6^98
257

1, 086
1^23

9flS2

7, 933
466
262

6^8
257
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Table 3 - 7

Sweep 1: Sensitivity less Base Case - Resource Selections by 2006, Emissions, and Financial Results
Gas/Market Price Jump in 1998 by 0 to 200%, 40% Linkage with Market Prices
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1-1
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1^3

20%
1-4

2S%
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The higher the gas/market price jump in 1998, the less gas-fired
cogeneration the model added. In the base case the model added 625 MW
of cogeneration by the tenth year. Beginning with a 50 percent price jump,
the model began adding smaller amoimts, until the 200 percent price
when the model added almost no cogeneration. Graph 3-8 shows this
pattern.

Graph 3-8
Sweep 1: Cogeneration Resources Selected

Gas/Market Price Jump in 1998 by 0 to 200%, 40% Linkage with Market Prices
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The model ran coal-fired resources more heavily as gas prices increased.
At gas price increases of 70 percent or more, the model began building
new coal-fired plants in 2009. At gas price jumps of 110 percent or more
it began building new coal-fired plants in 2003. Graph 3-9 shows this
pattern.

The model also used the transmission option beginning with gas price
increases of 70 percent or more. This is a capability of "the mo'del'to
move power plants for a cost comparable to wheeling over existing

transmission lines plus line losses. However, the cost effectiveness of this
option depended on the availability of a wholesale market to sell unused
energy. As gas/market prices increased the model built more peaking
resources, but abandoned them in favor of coal-fired plants at the highest
price ]uinps.

Table 3-6 shows that average emissions do not significantly vary until gas
prices jump by 110 percent or more, when the model built more coal-fired
plants.
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Graph 3 - 9
Sweep 1: Coal Resources Selected

Gas/Market Price Jump in 1998 by 0 to 200%, 40% Unkage with Market Prices
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The financial results for Sweep 1 at the bottom of Table 3-6 show that a
1998 gas/market price jump would not seriously impact customer prices.
The reason for this is the 40 percent linkage of gas prices with wholesale
market prices. Because of that linkage, wholesale market prices increased
along with gas prices, and the model sold excess energy at favorable
prices. This short-term wholesale market revenue more than
compensated for the increase in operating cost of existing and new gas-
fired resources from the higher gas prices.

Sweep 2: Gas Price um 1998 No Market Price Increase

The second sweep allowed the gas price to increase in 1998 by 0 to 200
percent, with no accompanying increase in wholesale market prices (there
is no linkage between gas and wholesale market prices in Sweep 2. ) The
lack of any linkage between gas price increases and wholesale market
price increases caused an unbalance in net short-term transactions. As gas
prices increased, short-term sales fell off, and short-term purchases
increased, because the wholesale market price remained low while new
resource costs increased.

Graph 3-10 shows the impact on net short-term transactions. The first
graph shows the net result in short-term transactions (sales less
purchases), the second shows short-term sales decreasing dramatically
once the gas price jump reached about 50 percent, and the third shows
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short-term purchases increasing dramatically once the gas price jump
reached about 70 percent. The resulting imbalance would not be a likely
occurrence in the wholesale market. Therefore, the company believes that
Sweep 2 is an inaccurate reflection of wholesale market realities.
Nevertheless, it is informative about the impact of removing all linkage
between these two important indicators of the energy market.

Table 3-11 shows the results from the sensitivities included in Sweep 2 at
the tenth year (2006) of the 20 year planning horizon. Table 3-12 shows
the difference in results for each case after subtracting off the results for
the base case.

A gas price jump in 1998 increased the amount of DSM, as it did in Sweep
1. Also as in Sweep 1, the higher the gas price jump in 1998, the less gas-'
fired cogeneration the model added. However, without a wholesale
market price linkage, the model decreased the cogeneration additions
more quickly. This is because plant additions became less cost effective if
Aere was not a good wholesale market in which to sell any excess energy.
Graph 3-13 shows this pattern. Once the gas price jump reached about 50
percent, the model dramatically decreased the amount of new
cogeneration resources selected. This compares to Sweep 1, where the gas
price jump had to be about 70 percent before the model began
dramatically decreasing the amount of new cogeneration selected.
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Graph 3-10
Sweep 2: Net Short Term Transactions

Gas Price Jum in 1998 b 0 to 200%, No Market Price Increase
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Table 3 -11
Sweep 2: Resource Selections by 2006, Emissions, and Financial Resdts

Gas Price Jump in 1998 by 0 to 200%, No Market Price Increase

BuiCNt

Case # 1
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2.3
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5 Existing Generation
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Table 3-12

Sweep 2: Sensitivity less Base Case - Resource Selections by 2006, Emissions, and Financial Results
Gas Price Jump in 1998 by 0 to 200%, No Market Price Increase
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Graph 3 -13
Sweep 2: Cogeneration Resources Selected

Gas Price Jump in 1998 b 0 to 200%, No Market Price Increase
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As in Sweep 1, the model ran coal-fired resources more heavily as gas
prices increased. However, without the wholesale market price linkage,
the model did not build new coal-fired plants as it did in Sweep 1, and it
did not use the transmission option. As gas prices increased the model
built more peaking resources, up to 712 MW. Without a wholesale market
into which to sell excess production (because in this sweep the wholesale
market price remained low in spite of gas price increases), peaking
resources were more cost effective than were baseload resources, such as
gas-fired cogeneration or coal-fired plants. Average emissions did not
significantly vary, since coal was not a major addition.

The financial results show that a 1998 gas price jump without any
commensurate wholesale market price increase would increase customer
prices slightly. This is due to the lack of a gas/market linkage and the
subsequent lack of short-term sales revenues to reduce the total revenue
requirement.

Sweep3: Gas/Market Price um in 2003 40 Percent Linka e

The third sweep is similar to the first, in that it assumed a gas price jump
with a 40 percent linkage to wholesale market prices. While the price
jump occurred m 1998 for Sweep 1, Sweep 3 assumed the jump occurred
in 2003.
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To accomplish the cases and sensitivities in Sweep 3, the company had to
run the model in two stages, once without the gas price shock, to establish
the resources the model would select up through and including the year
2003, thinking that gas prices would remain at the base case level, and a
second time increasing the gas price m 2003. In the second nm, the
company forced in the resources the model had selected in the first run.
From that point on the model could begin adjusting its subsequent
resource selections based on the new higher gas price. These steps were
necessary because H'M is a linear programming model, and thus cannot
be surprised. If the company had used just one model mn for each case
with the higher gas prices beginning in 2003 in the inputs, the model
would have known about them from the begirming and made adjustments
beginning in 1998.

Sweep 3 varied the amount of the gas and wholesale market price jump by
0 to 200 percent, the same variation tested in Sweep 1. Because in Sweep 3
the company held the gas/market price linkage to 40 percent, the net
short-term transactions remained relatively stable, except perhaps for a
few years at the highest gas price jump. Graph 3-14 shows this pattern.

Graph 3 -14
Sweep 3: Net Short Term Transactions

Gas/Maiket Frice Jump in 2003 by 0 to 200%, 40% Unkage with Market Prices
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Graph 3-15 shows the pattern for gas and wholesale market prices for
three of the sensitivities in Sweep 3: the base case (0 percent gas price
jump), a gas price jump of 50 percent, and a gas price jiunp of 110 percent
in 2003.
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Graph 3 -15
Sweep 3: Examples of Gas / Market Prices, 40% Linkage Between Gas and Market Prices
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Table 3 -16

Sweep 3: Resoxirce Selections by 2006, Emissions, and Finandal Results
Gas/Market Price Jump in 2003 by 0 to 200%, 40% Linkage with Market Prices
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Table 3 -17

Sweep 3: Sensitivity less Base Case - Resource SelecUona by 2006, Emissions, and Financial Results
Gaa/Market Price Jump in 2003 by 0 to 200%, 40% Linkage with Market Prices
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Table 3-16 shows the resource selections, emissions, and financial results
at the tenth year. Table 3-17 shows these results as differences from the
base case. As with Sweep I, increasing the price for nahiral gas increased
the amount of DSM. Also consistent with Sweep 1, the higher the
gas/market price jump, the less gas-fired cogeneration the model added.
Graph 3-18 shows this pattern.

Graph 3 -18
Sweep 3: Cogeneration Resources Selected

Gas/Maiket Price Jump in 2003 by 0 to 200%, 40% Linkage with Market Prices
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At gas price jumps of 70 percent or more, the model began building new
coal-fired resources in 2010 (this occurred in 2009 in Sweep 1) and at gas
price jumps of 110 percent or more, it began building new coal-fired
resources in 2007 (this occurred in 2003 in Sweep 1). Graph 3-19 shows
these results. At gas price jumps of 130 percent or more it also used the
transinission option. As gas/market prices increased the model built
more peaking resources, but at the highest price jumps abandoned them
in favor of coal-fired plants. This is because the peaking resources are gas
fired and thus less cost effective as gas prices increased. Average
emissions did not vary significantly until gas prices jumped by 130
percent or more, and the model built more coal-fired plants.

The financial results show that a gas/market price jump in 2003 would not
hurt customers. In fact, customer prices would decrease slightly as the gas
and wholesale market prices increase. This is due to the increased
wholesale revenues the company woiild gain as wholesale market prices
increased.
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Graph 3 -19
Sweep 3: Coal Resources Selected (MW)

Gas/Market Price Jump in 2003 by 0 to 200%, 40% Linkage with Market Prices

1^00

1^00

UOO

1^00

IflOO

sco

600

400

200

. 1^00-1^00

B 1/400-1^00

D UOO -1^00

D ipw-iyoo

. BOD-1WC

D600. 600

0400-600

. 200-400

D--300

,.T- ^ ,-
'""."'.,»*..- -

T"
T . --

'"' '". I» . -1.;- -.
Gl> Pria fump tn 2003 ""' to% S%

Bai

c

2003

- 2000

1997

2BI5

- 2012

2009

2006 Y

Table 3-20 shows the difference in results for the cases included in Sweep
1 and those in Sweep 3. Since both sweeps used the same percentage price
jumps, and the same wholesale market linkage (40 percent), the only
difference is the timing of the price jump (1998 for Sweep 1 and 2003 for
Sweep 3). A gas/market price jump in 1998 caused more DSM than if the
price jump occurred later; it also caused less selection of cogeneration,
more selection of coal, more use of the transmission option, and slightly
more selection of peaking resources. Emissions tend to be more if the gas
price jump is m 1998 rather than 2003, since the model then selects more
coal-fired resources. However, customers benefit more from revenues
gained by selling unused energy on the wholesale market under the
assumption of an earlier gas price jump, because then the model builds
more coal-fired resources, providing more of the unused energy. If the
model had more time to adjust to the higher gas prices, it could make
more cost effective choices for a Ugher gas-price enviromnent.
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Table 3-20

Sweep 3: Gas/Market Price Jump in 2003 by 0 to 200% (Sweep 3) LESS
Gas/Muket Price Jump In 1998 by Oto20»% (Sweep 1)

Gaa/Maiket Price )unp in 2003 by 0 to 200%, 40% Linkage with Market FriceB
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Sweep 4: Gas/Market Price um 1998 0-100 Percent
Linka. e

The fourth sweep increased the price of gas in 1998 by 70 percent, while
allowing the linkage with wholesale market prices to vary from 0 to 100
percent. This sweep provides a picture of the impact of alternative
linkages between natural gas prices and wholesale market prices.

Graph 3-21 shows the impact on net short-term transactions. At no
linkage, purchases were much larger than sales, because gas prices
increased when wholesale market prices did not. The model purchased
off the wholesale market rather than building new resources and selling
any excess energy. At a 100 percent linkage, sales were much larger than
purchases, because wholesale market prices were increasing along with
gas prices. This caused the model to build more resources to sell excess
energy into this high-priced wholesale market.

Graph 3 - 21
Sweep 4: Net Short-Term Transactions

70% Gas Price Jump in 1998, 0 to 100% Unkage with Market Fricea
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Table 3-22 shows the results of resource selections for Sweep 4 after the
tenth year. Table 3-23 shows the difference in results for each case after
subtracting off the results for the base case. Line 20 (short-term sales) and
line 25 (short-term purchases) on Table 3-22 shows the impact of varying
the degree of gas/market price linkage. The greater the linkage, the
higher the level of short-term sales shown on line 20, and the lower the
level of short-term purchases shown on line 25.
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Table 3-22

Sweep 4: Resoiircc Selections by 2006, Emissions, and Financial Results
70% Gas Price Jump in 1998, 0 to 100% Linkage with Market Prices

0%
Case # 4-1

Summer Peak Capadty in Year 2006 (MW)
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Table 3 - 23

Sweep 4: Sensitivity less Base Case - Resource Selections by 2006, Emissions, and Financial Results
70% Gaa Price Jump in 1998, 0 to 100% Linkage with Market Prices
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The degree of gas/market linkage seems to have had no impact on DSM
levels. The greater the linkage, the more cogeneration the model selected,
and the less peaking resources. Graph 3-24 shows the cogeneration
results. Since cogeneration is a baseload resource, higher wholesale
market prices make it more cost effective because of the revenue the
model gains from selling excess energy on the short-term wholesale
market.

Graph 3 - 24
Sweep 4: Cogeneration Resources Selected

70% Gas Price Jump in 1998, 0 to 100% Linka with Market Prices
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Emissions were not significantly affected in this sweep. The financial
results show a definite benefit to customers from a greater linkage with
wholesale market prices. From a high of 42.5 mUls at zero linkage, real
levelized mills/kWh decreased to 38.92 at 100 percent linkage. The base
case, with a 40 percent linkage and no gas price increase, had real
levelized prices at 41.83 mills/kWh.

SweepS: Gas Escalation From Low to Tri Ie b 2006

The first four sweeps caused gas prices to take a one-time jump, but kept
the escalation rates the same before and after the jump. The fifth sweep
varied the year-by-year gas escalation. The five cases in Sweep 5 vary the
gas price annual escalation rate: 0.3 percent in case 31, 2.4 percent in case
1, 4.5 percent in case 32, 8. 0 percent in case 33 (Double by 2006), and 13
percent in case 34 (Triple by 2006). In all five cases in this sweep, the price
escalation level decreased dramatically after 2006.
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Graph 3-25 shows the pattern of both gas and wholesale market price
escalation for each of the five cases included in Sweep 5. Wholesale
market prices have a 40 percent linkage to gas price increases in all of the
cases in Sweep 5. Because of the 40 percent linkage, wholesale market
price escalation changed with each case in Sweep 5. Graph 3-26 shows the
impact on net short-term transactions for the cases in Sweep 5. The 40
percent market linkage keeps net short-term transactions at a relatively
consistent level.

Graph 3 - 25
Sweep 5: Examples of Gas / Market Prices,

Gas Escalation from Low to Triple the Begizmmg Price by 2006
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Graph 3-26
Sweeps: Net Short-Tenn Transactions

Gas EscalaUon from Low to Triple the Beginning Price by 2006
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Table 3-27 shows the resource selections by 2006, emissions and financial
results for Sweep 5. Table 3-28 shows the differences for each sensitivity
from the base case. Consistent with a pattern already established in the
previous sweeps, when the wholesale market price increased, short-term
sales increased and short-term purchases decreased. In Sweep 5, the
higher the gas and wholesale market price escalation, the higher the level
of'short-term sales (shown on line 20 of Table 3-27) and the lower the level
of short-term piu-chases (line 25).

As with previous sweeps that dramatically increased the price of gas, Mgh
gas prices result in increased DSM. The higher the price of gas, the fewer
new gas-fired resources the model selects. This is shown on Graph 3-29.
At low gas price escalation, the model selected 762 MW of new gas-fired
resources in the first ten years, which decreased to 202 MW in the triple
case. As with previous sweeps the model selected coal-fired resources at
the higher gas price levels. Graph 3-30 illustrates this pattern At higher
gas price levels, with the associated higher levels of coal-fired resources,
emission levels increased.

Higher gas prices reduced customer prices because of the concurrent
impact on wholesale market prices. The higher wholesale market prices
allowed the model to offset costs with increased revenues from selling
excess energy on the short-tenn wholesale market.
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Table 3 - 27
Sweep 5: Resource SelecUons by 2006, Emissions, and Financial Results

Gas Escalation From Low to Triple the Beginning Price by 2006

Case #
Low Escalation

31
Base Case

I

HI hEscaladon
32

Summer Peak Capadty in Year 2006 (MW)
I Native Load
2 Lon|{TennSalea
3 less DSM
4 Total Rtquinmtntt

5 Existinfi GeneraUon
6 Long Term Purchase
7 New Resources
8 Renewable
9 Cofieneratton
10 Combined CydeCT
11 Goal
12 Transnilsaion

13 Peaking Resounw
14 Total Itnourie*

15 Reserves
16 Reserve Ma in %

Annual Enetgy In Year 2006 <MWa)
17 Native Load
18 Pump Storafie/Peak Return *
19 Long Term Sates
20 Short Temi Sales
21 less DSM
22 Told Itequlnm into »

23 ExlstingGeneraHoii
24 Long Term Purchases
25 Short Tenn Purchases
2fi New Resources
27 Renewable
28 Cogeneralion
29 Combined Cycle CT
30 Coal
31 Transmission

32 Peaking Resources
33 Total Rtsouicn

Average Annual Emlsstnn in 1997-2046 (1000 tons)
34 C02
3S NOx

Financial Results with End Effects to 2<M6
36 50-year Utility Cost
37 NFVal7. 9%(mil[ion$) '
38 Real Levelized (mills/kWh)

39 SO-year Total Resources Cost
40 NPV at 7.9% (million ()
41 Real Level ized mills kWh

Double b 2006
33

Tri feb 2006
34

8,944
1^62

9^53
658

llfl73

1/107
10.0

6.S9S
257

lfl86
1^69

174
9,036

7/ 5
466
359

5SfS9
129.6

45^60
41. 70

43^38
39. 98

8, 944
1^62

9^33
658

llflSB

1W5
10.0

6.59S
257

lflS6
1^91

!>,045

7^89
466
358

59336
131,9

45^27
41, 83

45^01
39. 95

8, 944
1^62

9, 653
658

UflV

lf»4
10.0

6^98
257

1fl86
1^64

99
9,005

7,771
466
310

fiOfllS
133.5

45^92
41, 68

45/B5
39. 73

B,944
1^62

WfllS

9^18
658

llflW

1, 002
10.0

6^98
257

1,086
1, 282

Zll
9^)11

7^86
466
278

32

9 12

61, 162
135.7

44, 9S7
41. 14

44/115
39. 17

8,944
1^62

9/142
658

317
2(W

llflll

1/WZ
10.0

6f9S
257

IftSd
1, 436

16
9,160

7^28
466
216

1W

9160

63, 173
138.2

43, 136
39S1

42^02
3757

s1

Û1

9
w

s
u>



Table 3-28

Sweep 5: Sensitivity less Base Case - Resource Selections by 2006, Emissions, and Financial Results
Gas Escalation From Low to Triple the Begiiuung Price by 2006

Gue#

Low Escalation

31
Base Case

1

Hi hEscalaUon
32

Double b 2006
33

Tri leb 2006
34

Summer Peak Capacity in Year 2006 <MW)
1 Native liwd
2 LongTennSales
3 lessDSM
4 Total Requimnenl*

S EristinR Generation
6 Lung Term Purchase
7 New Resources
8 Renewable

9 Cogeneratiun
10 Combined Cycle CT
11 Coal
12 Tramsmisston
13 Fnkinji Resuurces
14 Total Retoum*

IS Reaemt
16 Reserve Ma in

(87)

(U)

(1)

(Z71

(35)

(215)

(30)

CT

W}

(2II|

(423)

317
209

(37)

CT

^
cs
a

Annual Energy In Year 2006 (MWa)
17 Native Load

18 Pump Storage/Peal; Return
IS Lung Term Salee
20 Short Term Sales
21 less DSM
22 Total Requirementa

23 ExisUnfi Generation
M Long Term Purchases
25 Short Term Purchases
26 New Resources

27 Renewable
28 Co|(eneralion
29 Combined Cycle CT
30 Goal
31 Transmission

32 Peaking Resources
33 Total Reaourw

(22)

IW

(205)

1

(28)

IW

ai

(48)

(»)

(')

03)

197

(80)

(182)

115

138

(142)

p»l

288
190

Average Annual Emission in 1997-2046 (1000 tons)
34 CCG (M7)
35 NOx 23

479
1.5

1^26
3,8

3^37
63

Financial Results with End Effects to 2M6
36 50-year Utility Cost
37 NPV at 7.9% (millions)
38 Real Levelized (mills/kWh:

39 BO^year Total ReBources Gust
W NPV at 7.9% (million®
41 RwlLeveiized mllto kWh'

32

(0. 13)

34
0.03

(235)
(0. 15)

(249)

(871)
(0. 69)

W9i)
(232}

(2^02)

p

s
u
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Graph 3 - 29
Sweep 5: Cogeneration Resources Selected

Gas Escalation From Low to Triple the Beginning Price by 2006
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Graph 3 - 30
Sweep 5: Coal Resources Selected (MW)

Gas Escalation From Low to Triple the Beginning Price by 2006
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Sweep 6: Load Chan e From+625 to-625 MW Over Five
Years

The sixth sweep addressed load change. It varied the amount of
industrial load change in the OWC load area from a 625 MW load loss
over the first five years to a 625 MW load gain over the first five years.
This is equivalent to a 500 MWa change in load, assuming an 80 percent
capacity factor. A 625 MW load loss or gain would be 14.4 percent of the
total load in OWC, and a 6.3 percent change in total system load. Each
case added or subtracted an additional one-fifth of the load loss or gain
each year for a period of five years beginning in 1999. For example, a 625
MW load gain occurred as 125 MW change in 1999, 250 MWa change in
2000, etc., until the fifth year (2003) witnessed a 625 MW change.

Graph 3-31 shows the impact of the large load losses. The company s
reserve inargin would increase drainatically because the reinaining load
would not need all of the company's existing resources.

Graph 3 - 31
Sweep 6: Summer Reserve Margin %

Load Change From +625 MW To -625 MW Over Five Years
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Table 3-32 shows the results after ten years. Table 3-33 shows the
differences froin each of the sensitivities to the base case. The amount of

DSM was not strongly affected by this degree of load change. For a load
change of 1,250 MWa (from a 625 MW loss to a 625 MW gain), DSM
varied from 249 MWa to 257 MWa, a change of only 8 MWa over a ten
year period. As expected, the amount of cogeneration and peaking
resoiuces added by the model increased with the amoimt of total load.
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Table 3 - 32

Sweep 6: Resource Selections by 2006, Emissions, and Financial Results
Load Change From +625 to -625 MW Over Five Years

^
cs
s

(625)
Case* 6-1

Summer Peak Capadty In Yeai 2006 <MW)
1 Native Load S 8^19
2 Long Term Sates 1^62
3 less DSM (2491
4 Totil Requinmenlt 9^31

5 Existing Generation
6 Long Term Purchase
7 New Resources
8 Renewable

Cogeneratian
Combined Cycle CT
Coal
Transmission

Peaking Resources
Total Rtwurcea

9^53
A58

IS Reserves
16 Reserve Ma

Annual Eneigy In Year 2006 <MWa)
17 Native Load " 6.098
18 Pump Storage/Peak Rehim 257
19 Lung Term Sales 1,086
20 Short Term Sales 1^97
21 less dSM (1831
21 Total Requinmen to

23 Existing Generation
Z4 Long Term Purchases
25 Short Term Purchases
26 New Resources

2? Renewable

CoReneration
Combined Cycle CT
Caal
Transmission

Peaking Resources
Total Reaouice*

8^SS

7^75
466
360

(500)
6-2

(375)
&-3

(250)
6-4

(125)
6-5

0

6-6
125
6-7

250
6-8

375
6-9

500
6-10

625
&.11

8^44
1^62

9^S6

9^53
658

6, 198
257

1^86
1^07
(1B3)

8,66S

7^75
46fi
359

B369
1^62

9, 3
ffi8

8, 6i>4
1^62

t^S3
658

SftW
1^62

9,927

9^53
658

8,944
1362
(2541

10^)51

S^53
658

9, 069
1^62

10, 175

9, 653
658

9,194
1^62

10^00

9^53
658

9^19
1362

(2571
lO^lt

9/S3
658

6^98
257

IJOS6
1^03

184)
8,7(0

7^79
466
3SS

6^98
257

1,086
1^00
(I!

B^56

7^81
466
368

6, 498
257

1, 086
1^96

a,9si

7fK7
466
358

6398
Z57

1W6
1.SI
(I!

9^>4S

7^89
466
358

6^98
257

1, 086
1^84

ISSt
9.136

7^93
466
367

6, 798
257

1,086
1, 279
Cl!

9^SO

7^94
466
367

6^98
257

1,08(>
1,280
_(l&yfj
9^31

7f95
466
359

9^44
1, 362

iu3w

9^53
658

lfl64

6,998
257

1,086
1, 276
U!

94IB

7^9S
466
360

9J569
1^62

10^71

9,653
658

1, Z2U

7, 098
257

1,086
1, 295
^isa
9, M6

7/an
466
353

\fl50

8SS5 665

Average Annual Emission In 1997-2046 (1000 tons)
34 C02 57^71 58^31
35 NOx 131.2 131.4

Financial Results with End Effects to 2046
36 50-yearUtilityCost
37 NPV at 7.9% (milliun $) ~ 44,197
38 RealLevel!zed(mills/kWh: 4193

39 50-year Total Resources Cost
40 NPVat7.9%(millIun$)
41 Real Level ized mills/kwh

43^50
41.04

44^06
42, 64

43, 960
40. 79

58^43
131,6

44^122
42, 37

*1^75
W55

S8, 94S»
131.7

45,155
4Z. 13

44^08
40. 34

59,253
131.8

45,481
42.02

-M, y5B
40. 14

59^36
131.9

45^27
41, 83

45^(M
39. 95

59330
1310

4<i, 15il
4156

45^12
39. 73

60, 158
13Z2

46^89
41.36

45,94;
39. 53

60^34
1325

46^21
41.14

46^?4
39. 34

60, 932
132.8

47, 15fi
40.93

46^09
39. 15

61^72
133.1

47^00
40. 73

46,953
38. 98

9
tu

s
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Table 3 - 33

Sweep 6: Sensitivity less Base Case - Resource Selections by 2006, Eimssions, and Finandal Results
Load Change From +625 to -625 MW Over Five Years

Case #
<625)
6.1

(500)
6-2

(375)
w

(2501
6-4

(125)
6-5

c

6-6
125
6-7

Summer Peak Capadty in Year 2006 (MW)
1 Native Load | (ft;S)
2 Loi^Term Sales
3 lessDSM _5
4 Total Requinmento (SM)

5 Existing Genera Ban
6 Long Term Purchase
7 NewResourees

8 Renewable
9 Cogeneratfon (561)
10 Combined Cycle CT ^
11 Coal
12 Transinission

13 Peaking Resources
14 Total Reaourau

15 REservea

16 Reserve Ma in

(500)

(432)

(375) <250) (125)

(323) (213) (108)

250
6.8

375
6-9

375

-B)

500
6-10

6ZS
6-11

625

-Q)

y
Pi
r>

I
0~

t
<J1

s
%

%

Annual Energy in Year 2006 (MWa)
17 Native Load (500)
18 PumpStoraBe/PeakRetuni
19 Long Term Sales
20 Short Term Sales . 6
21 teas DSM
22 Total Requltemtnta (490)

23 Existing Generation
24 Long Term Purchases
25 Short Term Purchases
26 NewResouTCes

Renewable
CoKeneration
Combined Cycle CT
Cnd
Transmission

Peaking Resources
Total RtBuuict*

(477)

(400)

(368)

(300) (200) (100)

(275) (181)

ID

(12)
(31

las

(1)

(12)
JISl

186

6

1

(15)

382

6

4

ja
501

02)

(5)

(MO) (381)

Average Annual Emission in 1997-2046 (1000 tons)
34 CO; (1^65) (1^05) (893)
35 NO* OS 03

(SB7) (283)
0,1

2M
n.i

622
0.3

998
0.6

1^96
0.9

1^36
1.2

Financial Results with End Effects to 2M6
36 50-year Utility Cost
37 NFV at 7.9% (million $) ~ (1^31) (1^21) (1,005)
38 Real Levelized (milb/kWh; 1.10 0.81 0.54

39 SO-year Total Resources Cost
40 NPVat7,i>%(mi))k>n» (1^S4) (1^44) (lfl2B)
41 Real Leveliwd mills kWh' l.Oi 0, 84 0, 60

 

73)
030

(696)
(L39

(339)
0. 19

(346)
0. 19

332
(OJ7)

661
(0^7)

993

(0. 69)

970
.61

1^28
(0.90)

1^05

1^72
P.10)

1^49
9
s
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Graph 3-34 shows the amount of cogeneration added. Bven in the cases
with a load loss, the model added resources. This is due to system growth
of approximately 250 MW per year. These cases assumed a maximum loss
of 125 MW loss per year, the system was still growing by 125 MW per
year. Thus, the total system continued to grow, just not as quickly as in
the base case. As expected, total emissions increased with the load gain.

Graph 3 - 34
Sweep 6: Cogeneration Resources Selected

Load Change From +625 MW To -625 MW Over Five Yeara
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(62S)

Customer prices decreased as the total load increased. This is consistent
with findings in both RAMPP-3 and RAMPP-4. With a loss of 625 MW,
average customer prices would be 42.93 mills/kWh, which reduced to
40.73 mills/kWh imder the assumption of a 625 MW load gain.

Sweep 7: Geo ra hical Load Loss

The seventh sweep explored geographical load variation. Whereas the
other sweeps changed only one factor, this sweep looked at a 125 MW
load losses in each of the company's four load areas of OWC, Utah,
Wyoming, or Idaho (cases 41, 42, 43, and 44), a 625 MW load loss in 1999
in OWC or Utah (cases 46 and 47), and a 625 MW load loss over five years
in OWC and Utah. The 125 MW load losses represent 1.65 percent of the
company's siunmer peak load. The 625 MW load losses represent 7. 87
percent of the company's load. Table 3-35 shows the results after ten
years, and Table 3-36 shows the differences in results from the base case.
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Table 3 - 35

Sweep 7: Resource Selections by 2006, Emissions, and Financial Results
Geographical Load Variation Cases

Base

Case

Case Name Stud
ClM* 1

125 MW Industrial

Customer Load Loss in

OWC Utah W o Idaho
41 42 43 44

625 MW Industrial Load Loss

in 1999 over 5 Years

OWC Utah OWC Utah
46 47 48 49

Summer Peak Capacity in Year 2006 (MW)
1 N.SveLoad 8,944 8319
2 Long Term Saies 1362 1^62
3 less DSM __i3Mi _ (254:
4 Total Requirements 10,OSI 9,927

5 Existing Generation
6 Long Term Purchase
7 NewBesources

8 Renewable

9 Cogeneration
10 Cambined Cyde CT
11 Coal
12 Transmission

13 Peaking Resources
14 Total Resources

15 Reserves

16 ResenreMar 'n RM %

9,653 9^53 9,653
658 658 658

625

121

1,005
10.0

Annual Energy in Year 2006 (MWa)
17 Native Load

18 Pump Storage/Peak Return
19 Long Term Sales
20 Short Term Sales

21 less DSM
22 Total Requirements

23 Existing Generation
24 Long Term Purchases
25 Short Term Purchases
26 New Resources

6,598
257

1,086
1^91
as?

9,04S

7,689
466
358

Renewable

Cogeiteration
Combined Cycle CT
Coal
Transmission

Peaking Resources
Total Resources 9045

518

92

551

59
11. 058 10, 920 10, 921

993
10,0

6/198
257

1,086
1^68
(186)

8,923

7^B7
466
330

993
10.0

6,498
257

ifla6
1^05
(1861

8,9S9

7,669
466
355

469

8923 8959

Average Annual Emission in 1997-2046 (1000 tons)
34 C02 59^36 59,195 59,137
35 NOx 131.9 131.8 131.6

Financial Results with End Effects to 2046
36 50-year Utility Cost
37 NPV at 7.9% (miUion $) 45,827 45,467
38 RealLevelized(miUs/kWh> 41.83 42.06

39 50-year Total Sesouices Cost
40 - NPV at 7.9% (miUion $) 43,304 44,935
41 KealLevelized mUls/lcWh 39.95 40. 18

42 IPM Obj Function (mUUans W 17,970 17,644

45,459
42. 05

44,927
40.17

17^40

9,653
668

552

58
10, 921

993
10.0

6,498
257

1,086
1,277

(186)
8,931

7,663
466
333

469

59, 115
131.5

45,472
42.06

44, 940
40.18

17,671

9,653
658

529

80
10, 920

993
10.0

6^98
257

1/186
1^00
(186)

8,955

7, 680
466
358

450

895S

59,172
131.7

45,460
42.05

44,929
40. 17

17, 653

9,653
658

10^396

945
10.0

6,098
257

1,086
1,264
(165)

8^39

7,674
466
327

57,709
130,7

44,171
43. 14

43, 605
41. 29

16, 430

9,653
658

10^55

1/Ktt
10.7

6,098
257

1/B6
1^74
(170)
'fU

7^29
466
328

9,653
658

57/465
129.9

44,108
43.15

43^51
41. 24

16,402

io^n

945
10.0

6,098
257

1,086
1,297
(170)

8, 568

7,674
466
360

58,032
131.2

44,269
43.00

43,723
41. 11

16^27

9,653
658

1C,467

1,012
10.7

6,098
257

1,086
1,283
(161)

8, 562

7,629
466
334

133

57,898
130.7

44,256
42.90

43, 689
41.08

16^15
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Table 3 - 36

Sweep 7: Sensitivity less Base Case - Resource Selections by 2006, Emissions, and Financial Results

Geographical Load Variations

Base

Case

Case Name Stud

Case # 1

125 MW Industrial
Customer Load Loss in

OWC Utah W o Idaho

41 42 43 44

Summer Peak Capacity in Year 2006 (MW)
1 Native Load - (125)
2 Long Term Sales
3 less DSM
4 Total Requirements

5 Existing Generation
6 Long Term Purchase
7 New Resources

8 Renewable

9 Cogeneration
10 Combined Cyde CT
11 Coal
12 Transmission

13 Peaking Resources
14 Total Resources

15 Reserves

16 Reserve Mar RM %

Annual Energy in Year 2006 (MWa)
17 Native Load

18 PumpStorage/PeakRehirn
19 Long Term Sales
20 Short Term Sales
21 less DSM
22 Total Requirements

23 Existing Generation
24 Long Term Purchases
25 Short Term Purchases

26 New Resources

(125)

(108)

(12)

(100)

(23)
_0

27
28
29
30
31
32
33

Renewable

Cogeneration
Combined Cycle CT
Coal
Traiumission

Peaking Resources
Total Resources

(123)

(3)

(28)

(92)

(U3

625 MW Industrial Load Loss

in 1999 over 5 Years

OWC Utah OWC Utah
46 47 48 49

(125)

_1

(125)

.1

(125) (625)

-24

(625)

-20

(625)

-19
(124)

(75)

(12)

(1DO)

(124)

(74)

(12)

(100)

(15)
.1

(125)

(96)

(12)

(T)

(601)

(W)

(«>)

(5U>)

(27)
-21

(605)

(482)

2

0.7

(5DO)

(IT)
-17

(606)

(54t>

(60)

(500)

(86)

(20)

(3)

(64)

(114)

(2i)

(25)

(»)

(91)

(»)

0

(82)

(50G)

(15)

(31)

(4M)

(500)

(M)

(30)

(41D)

<478)

(15)

2

(4i4)

86

Average Annual Emission in 1997-2046 (1000 tons)
34 C02 - (341) (399)
35 NOx - 0.1 0.3

Financial Results with End Effects to 2046
36 50-yearUtiUtyCost
37 NPVat7. 9%(miUk>n$) - (361)
38 Real Levelized (mUls/kWh) - 0.23

39 50-year Total Resources Cost
40 NFV at 7. 9% (miUion })
41 Real Levelized mills kWh

42 IFM Obj FuncUon <iiuUions $)

(3ffl)
0.23

(326)

(368)
0.22

(37i)
0.22

(330)

(114)

(421)
0.4

(355)
023

(364)
0.23

(299)

(506 478)

(364)
0.2

(367)
0^2

(374)
0.22

(1, 656)
1.31

(1, 699)
1, 34

{317} (1, 541)

(1, 720)
1.32

(1,752)
1.29

(U(8)

(1358)
1. 17

(1,581)
1. 16

 
25)

29
(596)

(469)

7

0.7

(5UI)

p)
-25

(484)

(61)

(24)

(399)

(1, 827) (2, 071) (1^04) (1, 638)
1.2 2.0 0. 1.2

(V72)
1.07

(1,615)
1.13

(1^43) (1, 455)

If the company were to lose 125 MW of load, it would have virtually no
impact on DSM. However, the impact on the amount of cogeneration
selected varied slightly by load area. If the loss occurred on the eastern
side of the system (in Utah or Wyoming) the model added 551-552 MW of
cogeneration, 74-75 MW less than the base case. However, if the load loss
occurred on the western side of the system, in OWC or Idaho, the model
added only 518-529 MW of cogeneration, 96-108 MW less than the base
case. This difference of 22 to 33 MW is probably not significant.
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Similarly, peaking resource additions varied by the load area in which the
load loss occurred. The model selected slightly more peaking resources if
the load loss occurred on the western side of the system.

If the company were to lose 625 MW of load in 1999 in OWC or Utah the
impacts would be only slightly different than a loss of 625 MW over five
years as in Sweep 6. A sudden load loss of 625 MW would result m the
addition of 85 MW of cogeneration in OWC (541 MW less than in the base
case) or 144 MW in Utah (481 MW less than in the base case) over ten
years. If the loss occurred as a 125 MW loss each year over five years in
OWC the model added 65 MW.

The last two cases in this sweep assumed a 625 MW industrial load loss
over five years in OWC and in Utah (cases 48 and 49). Case 48 is almost
the same as the first sensitivity used in Sweep 6. In Sweep 6 the modeling
assiuned a constant level of DSM. hi Case 48 the model could reduce the
amount of DSM. A load loss in Utah would result m about 75 MW more
of cogeneration added to the system than if the loss occurred m OWC.

The cases with only a 125 MW load loss showed little difference in
customer prices from the base case. With a 625 MW industrial load loss,
either suddenly in 1999 or over five years, customer prices would increase
slightly, from 41.83 mills/kWh in the base case to around 43 mills/kWh.

Sweep 8: Environmental Adders

Sweep eight varied the level of environmental adders from 0 to $40/ton
for COy with a corresponding variation in adders for NOx and TSP. The
company believes that there is a low risk of such high adders being
imposed. A more likely resolution of current concerns about global
climate issues is the use of offsets and a trading system, similar to that
adopted for sulfur dioxide emissions. Recent research suggests that there
is a significant amount of offsets for CO; available at less than $2.00 per
ton.

The largest impact of environmental adders was on the reserve margin.
As shown m Graph 3-37, the reserve margin reached a high of 24 percent
at a CO; adder of $10/ton. The two highest adder levels, of $25/ton and
$40/ton, are not shown on the graph. In those sensitivities, the reserve
margin reached 60 and 63 percent, respectively
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Graph 3-37
Sweep 8: Suinmer Reserve Margin

Environmental Adders From 0 To $40/Ton C02, NOx & TSP Adders
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Table 3-38 shows the results after ten years, and Table 3-39 shows the
differences in results from the base case. At higher adder amounts, the
model reduced operation of the company's coal-fired plants and replaced
that power with purchases off the wholesale market, which carry an adder
commensurate with gas-fired resources.

The higher the level of adders, the greater the amount of DSM selected by
the model, from 254 MW over the first ten years in the base case, to 299
MW in the $40/ton sensitivity. Rather than increase DSM further, a more
cost effective choice for the model was to purchase additional power on
the wholesale market.

The model selected increasing amoiuits of gas-fired cogeneration with
increasing levels of adders, and replaced the power from existing coal-
fired plants with power from the new gas-fired plants, thus contributing
to higher reserve margins. Graph 3-40 shows this pattern. At the two
highest adder levels, the model ran out of available cogeneration, and
added 1,884 MW of combined cycle CTs.

Graph 3-41 shows the CO; emissions in millions of tons resulting from
each of the sensitivities up to a $10/ton adder level. The choices the
model made to accommodate the adders resulted in a steady reduction in
emissions as the level of the adder increased.
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Table 3 - 38

Sweep 8: Resource Selections by Z006, Emissions/ and Financial Results
Environmental Adders From 0 To SWrTon C02, NOx & TSF Addera

Case*
Ba»e Cue

1

$1/Ton
7.1

?2 /Ton
7-2

$3 /Ton
7.3

$4 /Ton

7-4
$S /Ton

7-S
$6 /Ton

7-6
$7 /Ton

7-7
$8 /Ton

7-8
S9 /Ton

7-9
?IU/Ton

21
$25 /Ton

22

Summer Peak Capadty in Year 2006 (MW»
1 Native Load
2 Long Term Sales
3 less DSM
4 Total Requlnni<nt»

5 Existing Generation
6 LonR Term Puffchaae
7 NewReBouru*

B Renewable
r^fieneration
Combined Cyde CT
Coal
Transnilsston
Peaking Resources

Tntil R-ourcn

IS Reserves
16 Resei

8,944
1362

Ma n M %

iijasa

IflOS
10.B

8,944
1^62

Ufl»

1, 005
10.0

llflSl

lfl05
10.0

itflsa

1^)04
WJO

1, 194 1,45B 1, 711

$40/Ton
23

363
3,440
1^83

UflW

1^Z4
103.

iusa

1,117
11.1

1U11

1,172
117

1, 332
13.2

ll^oa

1^70
14A

ll, 7M

1,735
17J

W>Vi

1,989
19.8

1S,9W

5,990
59.9

*1^53
658

663
3/440
1^84

16^99

6^91
fiZ.9

3
%

^

Annual Energy in Year 2006 (MWa)
17 Native Load 6J59S
18 Pump Sturage/FtaA Return 257
19 Long Term Sales lflS6
M Short Term Sales 1.291
21 less DSM
22 Total Rcqnlnmento 9/KS

23 Exlstine Gennatton
24 Long Term Purchases
25 Short Term Purchases
36 New Resauroes

Renewable
CogeneraUon
Combined Cyde CT
Coal
Transmission

Peaking Resources
Total Rfouriu

7ftS)
466
3BB

6^99
257

1,086
l, 2fi3

9fll5

7^61
466
375

6398
257

IftSCi
1,Z41

8,990

7,464
466
374

6. 59S
2S7

1^86
1^38

«,9M

7,444
466
375

fi^98
257

1, 086
1^34

B,977

7,405
466
379

6^9H
257

1,086
1^51

8,992

7^24
466
37H

6598
257

IJOS6
1, Z59

8,997

7, 265
46fi
382

6^98
257

1,086
1, 276

9^13

7, 139
46A
377

1^)31

6^98
257

IflSS
l,Bl

9.9SI

6,955
465
384

1, 182

6.5W
257

l, 08fi
1^6<

9J001

6, 707
465
386

1,443

fi^lB
257

1,086
1, 270

9flM

6^41
465
405

1^93

6, 599
257

ijaa6
885

B,»»

2,022
166
566

355
3/106
1,784

6^98
257

l,08(i
B36

^550

1,780
466
531

MO
3,406
1,727

Average Annual Emission in 1997-2046 (1000 tons)
M C02 ~ S9536 59^)42
35 NOx 131. 9 130.3

58^82
128.2

57, 916
176.7

57^54
125.3

56, 984
123.9

56^193
12Z3

55^24
119.4

54^39
116.9

53, 777
113.5

52^36
109.B

29, 118
34A

a^Ti
7S&

Financial Results with End Effects In 2046
36 50-vear
37 'NPVat7:9%(millian$} ' f5W? 45^30 45351 45392 45,955 46,020 46^07
38 RealLevelized(mills/kWh: 41.B3 41.81 41.84 41A9 41.y5 42.01 42.16

rear Total Resuureee Cusl
40' 'NFV at 7.9% (militant) 45304 45^03 45^04 45^59 45,422 45.438 45,5^
41 Real Lewliud mills kWh- 39.95 39.95 38.95 WW 40,05 40.11 40. 19

46, 119
4126

45^74
W. Z8

46^29
4236

45^'U
4038

46^92
4251

45, 937
40.53

4*, 73Z
42, 73

46, 186
40. 73

57^75
5236

56557
49. B7

59, 157
54. 27

58^40
51.71

n

g;
s
03
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Table 3 - 39

Sweep 8: Sensitivity leas Base Case. Resource Selections by 2006, Emissions, and Financial Results
Environmental Adders From 0 To $40ffon C02, NOx & TSP Adders

Cased
Base Case

1
$1/Ton

7-1

Summer Peak Capadty In Year 2006 (MW)
1 Native Load
2 Long Term Sales
3 less DSM
* Total Requirement*

5 Eiiisting Generation
6 Long Term Purchase
7 New Resources
8 Renewable
9 Cogeneratlon
10 Combined Cyd? CT
11 Coal
12 Transmladan

13 Peaking Resources
14 Total Reaoutcm

S2_)Ton urrm, S4_fTon «S rton S6 (Ton S7 ffon St fTon $) rton (lon-on S25n-on MOn-on
7-2 7-' M 7-5 7< 7-7 7.8 7-9 21 22 '"23

(1»

IS Reserves
16 Reserve Ma in %

Annual Energy in Year 2006 (MWa)
17 NaHveLoad

18 PumpSloiage/PeakReh]m
19 Long Term Sales
20 Short Term Sales
21 less DSM
2; Total Requiremento

23 Existing Generatuin
24 Long Term Purchases
25 Short Term Purchases
26 New Resources

Renewable

Cogeneration
Combined Cycle CT
Coal
Transmission

Peak! [>R Resources
Total Reuuice* 130)

Average Annual Emission in 1997-2046 (1000 tona)
34 C02 - . (4u)
35 NO* '1. 6'

1W5

Financial Results with End Effects to Z046
36 50-year Utility Cost
37 NPVat7. 9%(mitllon$) "
38 Real Levelized (mills/kWh;

39 50-year Total Resources Cost
40 NPV at 7.9% (million ()
41 Real Levelized mills kWh

2

(U. OZ)

(1)

(1, 154)
3.

24
0. 01

0

0. 00

(1^20)
5.2

64
0. 06

56
0. 05

(2^)82)
6A

127
OLlZ

118
0. 10

(2352)
8.0

193
0. 18

184
0. 16

(3M3)
0.6

279
0, 33

268
0. 24

(3,912)
11

392
0. -13

37»
0. 33

(58)

(4^76)
15.0

5B2
053

491
0.43

(<4)

(5. 75B)
1&4

6M
0. 68

653
osa

363
2^15
1^83

35S
2373
1, 784

W4
0, 90

B83
0. 78

11^48
1053

11^54
9.92

663
2^15
13M

640
2373
1,727

(6,900) (30, 418) (33,165)
22. 1 97.4 104.1

13^30
12.44

13336
11.76

9

^
u
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Graph 3-40
Sweep 8: Cogeneration and Combined Cyde Resources Selected

Environmental Addera Trom 0 To $40/Ton C02, NOx & TSF Addeis

I
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Graph 3 - 41
Sweep 8: C02 Emissions

Environmental Adden Tram 0 To $4(Vron C02, NOx & TSF Addere
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Table 3-42 shows the calculation of the average annual cost and the
marginal cost of emission reduction. Graph 3-43 shows the results. The
cost per ton to reduce emissions increases dramatically after an adder
level'of $10/ton. At adder levels of $25/ton and $40/ton, the model's
least cost choices resulted in average costs of up to $360 per ton and
marginal costs of up to $600/ton. The net present value necessary is
$600/ton to avoid payment of $40/ton per year for 50 years.
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C02 Total Change In
Tax Emissions 1,000 Tons

C02 NOx TSF

494
1,154
1,620
2,082
2,552
3,043
3,912

8 4,676
9 5,758

6,90010

25 30,418
40 33,165

9

10

1.6
3.7
5.2
6.6
8.0
9.6

12.5
15.0
18.4
22.1
97.4

104.1

0.1
0.2
0.3
0.5
0.6
0.7
0.9
1.1
1.4
1.7
8.8
9.3

C02 Marginal Change in
Tax Emissions 1,000 Tons

C02 NOx TSP

494
660
466
462
470
492
869
765

1,082
1,142

25 23,518
40 2,747

1.6
2.1
1.4
1.4
1.5
1.6
2.8
2.5
3.5
3.7

75.2
6.8

0.1
0.1
0.1
0.1
0.1
0.1
0.2
0.2
0.3
0.3
7.1
0.5

Table 3 - 42

Sweep 8: Cost of Emission Reduction
Environmental Adders from 0 to $40/Ton, C02, Nox & TSP Adders

Annual Environmental Tax ($ 1000)

C02

59,042
116,763
173,748
229^17
284,921
338,956
389,368
438,875
483,997
526,359
727,947

1,054,824

NOx

13,031
25,635
38,020
50,139
61,934
73^71
83,608
93,547

102, 133
109,769
86^78

111,148

TSF

1,469
2,909
4,317
5,689
7,043
8^63
9,564

10,735
11,764
12,676
9,541

12,877

Total

73,542
145307
216,085
285,645
353,898
420,689
482,539
543,158
597,894
648,804
823,866

1,178,849

Marginal Savings in Environmental Tax
Due to Reducted Emission $1 000

C02 NOx TSP Total

494
660
466
462
470
492
8«9
765

1,082
1,142

352,770
41,209

160
213
144
139
148
158
284
251
345
371

112,826
10,146

14
14
15
17
14
15
28
24
35
39

13,290
896

668
888
625
617
632
665

1,181
1,039
1,462
1,552

478,886
52,251

Utilit Cost 50-YearNPV($ Millions)
Total Allocated Chan e

Total Chan e C02 NOx TSP

45,830
45,851
45,892
45,955
46,020
46,107
4«,2I9
46,329
46,492
46,732
57,075
59,157

2.4
23.8
64.3

127.2
193.0
279.1
391.8
501.7
664.5
904.2

11,247.6
13,329.9

1.9
19.1
51.7

102.3
155.3
224.9
316.1
405.4
537.9
733.5

9,938.1
11,927.5

0.4
4.2

11.3
22.3
33.8
48.7
67.9
86,4

113.5
153.0

1,179.3
1,256.8

UUli Coat 50-YearNFV($ Millions)
Mar inal Allocated Chan e

Total Chan e C02 NOx TSP

45,830
45,851
45,892
45,955
4«,020
46,107
46,219
46,329
46.492
46,732
57,075
59, 157

2.4
21.4
40.5
62.9
65,8
86.1

112.7
109.9
162.8
239.7

10^43.4
2,082.3

1.8
15.9
30.1
47.1
48.9
63.7
82.9
80.8

120.5
176.3

7,619.4
1,642.2

0.6
5.1
9.3

14.1
15.4
20.5
27.1
26.5
38.4
57.3

2,436.9
404.4

0.0
0.3
1.0
1.7
1.4
1.9
2.6
2.6
3.9
6.1

287.1
35.7

Average Cost of Emission Reduction
50-YiNPV erAvera Annual Emission ($/ton

C02 NOx TSP

0.0
0.5
1.3
2.5
3.8
5.5
7.8
9.9

13.1
17.7

130.3
145.6

4

17
32
49
61
74
81
87
93

106
327
360

266
1,125
2,184
3,402
4,198
5,056
5,443
5,769
6, 159
6,909

12,112
12,070

439
2,129
3,697
5,259
6,497
7,826
8^49
8,818
9^16

10,279
14,790
15,682

Average Cost of Emission Reduction
50-YrNPV erAvera e Annual Emission $/ton)

C02 NOx TSP

4

24
65

102
104
130
95

106
Ill
154
324
598

359
2,412
6,470

10,199
10,410
12,956
9,544

10,573
11,134
15,444
32^98
59,777

449
3,015
8,087

12,748
13,013
16,195
11,930
13,217
13,917
19305
40,498
74,72]

Note: NOx tax is^lOOATon for each $1/Ton ofC02 Tax (If C02 tax Is $5/Ton then NOx Tax is $500 / Ton).
TSP tax Is $125/Ton for each $1 /Ton of C02 Tax (If C02 tax is $5/Ton then TSP Tax Is (625 / Ton).

9
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Customer prices increase dramatically as the model uses higher
environmental adders. Graph 3-43 shows the cost of environmental
adders and the associated price impact on customers. The price impact
includes the cost to reconfigure the system to minimize the "tax" from the
environmental adder; it does not include payment of the tax.

Graph 3 - 43
Sweep 8: Cost to Reduce Emissions

Environmental Addera From 0 To $40/Ton COZ, NOx & TSF Adders

S 200

Mar^nal

t/Tna COI Addr

However, the company regards these cases as low risk. The company
does not believe that high adders being imposed is a very viable scenario.
A more likely outcome is some type of offset programs and trading
emission program. These offer much cheaper alternatives. Recent
research, for example, indicates that a large amount of offsets are avaUable
at $2.00 per ton of CO;.

Other Cases

Tables 3-44 and 3-45 show the last group of seven cases. These covered a
variety of issues, including the RAMPP-4 base case, DSM, Utah load
growtti, solar, gas availability, wholesale market prices and hydro
utilization.

Compared to the RAMPP-4 Update base case, results for the RAMPP-4
base case included less long-term purchases, slightly more long-term
sales, a larger existing system, more DSM, less gas-fired resource
selections, and less peaking resource selections. Emissions in the RAMPP-
4 base case were lower, while customer prices were higher.
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Table 3-44

Other Cases

Resource Selections by 2006, Emissions and Financial Results

Base R4

Case Base
Case Name Shid Case

Case # 1 N/A

Summer Peak Capacity in Year 2006 (MW)
1 Native Load 8,944 8, 807

2 Long Term Sales 1,362 1,485
3 less DSM (254) f436)
4 Total Requirements 10,052 9,836

5 Existing Generation 9,653
6 Long Tenn Purchase 658
7 New Resources

8 Renewable

9 Cogeneration 625
10 Combined Cycle CT
11 Coal
12 Transmission

13 Peaking Resources _121
14 Total Resourees 11. 058

15 Reserves 1, 005

16 Reserve Mar ' KM % 10.0

Annual Energy in Year 2006 (MWa)
17 Native Load 6, 598

18 Pump Storage/Peak Rehim 257
19 Long Tenn Sales 1,086
20 Short Term Sales 1, 291

21 less DSM (18;
22 Total Requirements 9,045

10,122
424

382
110

23 Existing Generation
24 Long Term Purchases
25 Short Term Purchases

26 New Resources

27 Renewable

28 Cogeneration
29 Combined Cyde CT
30 Coal
31 Transmission

32 Peaking Resources
33 Total Resources

7, 689

466

358

532

9045

11/138

1,182
12.0

6,463
305

1,266
889

(291)

8,631

7,746
400

15

378

92

8631

Solar Lower Ut 4%

Price Gas Load

Curve Utilization Growth

24 38 45

Wholesale Reduced

Price Hydro
1997 Utllizalioii
51 71

8,944
1362
(252>

10. 054

9,653
658

626

123
11, 039

1, 005

10.0

6,598
257

1, 086

1,291
(186)

9, 046

7, 689

466

358

532

9046

Average Annual Emission in 1997-2046 (1000 tons)
M C02 59,536 55,118 59^74
35 NOx 131.9 125.4 132.2

Financial Results with End Effects to 2046
36 50-year. Utility Cost
37 NFV at 7.9% (miUion $) 45, 827 42, 571
38 Real Lcvelized (miUs/kWh) 41.83 42.96

39 50-year Total Resources Cost
40 NPV at 7.9% (miUian $) 45^04
41 RealLevelized mills/kWh 39. 95

42 IPM Obj Function (millions $) 17,970

43^25
41. 29

46,665
42. 56

46, 118

40.67

17,931

8,944
1^62
(25;

10, 049

9,653
658

660

84

11, 054

1, 006

10.0

6,598
257

1,086
1,236

(190)

8,987

7, 801

t66
364

355

8987

60^07
134.3

45.S66
41. 85

45, 319

39.96

18,034

9, 304

1362
(258)

10, 408

9,653
658

856

282

11, 449

1, 041

10.0

6,843
257

1,086
1, 272

(190)
9^68

7,706
466
367

729

9 68

60,770
132.3

47,928
40. 28

47, 401

38.61

20,026

8, 944

1, 362

(255)
10,051

9, 653

658

246

.
500

11, 057

1, 006
10.0

6, 598

257
1, 086

981

(185)
8, 736

7,748
463
305

220

873&

60, 134

133.6

47, 528

43. 34

46,996
41.44

19, 454

8, 944

1,362
(252)

10,054

9,653
658

752

11^)63

1,008
10.0

6^98

257
1, 086

1, 247

(186)
9. 001

7, 543

466

353

640

9001

60, 126

132.2

46, 251

42. 22

45,727
40.32

18, 451
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Table 3-45
Other Cases

Sensitivity less Base Case - Resource Selections by 2006, Emissions and Financial Results

Base R4
Case Base

Case Name Stud Case

Case # 1 N/A

Solar Lower Ut4%
Price Gas Load
Curve Utilization Growth

24 38 45

Wholesale Reduced

Price Hydro
1997 Utilization

51 71

Summer Peak Capadty in Year 2006 (MW)
1 Native Load - (137)
2 Long Tenn Sales - 123
3 leas DSM _; 1182)
4 Total Requirements - (196)

5 Existing Generation
6 Long Term Purchase
7 New Resources

8 Renewable

9 Cogeneration
10 Coinbined Cycle CT
11 Coal
12 Transmission

13 Peaking Resources _:
14 Total Resources

360

469
(234)

(244)
110

15 Reserves
16 Reserve Mar RM %

177
2.0

Annual Energy in Year 2006 (MWa)
17 Native Load

18 PumpStorage/PeakRehim
19 Long Term Sales
20 Short Term Sales

21 less DSM _:
22 Total Requirements

23 Existing Generation
24 Long Term Purchases
25 Short Term Purchases

26 Newltesources

27 Renewable

28 Cogeneration
29 Combined Cyde CT
30 Coal

31 Traaismission

32 Peaking Resources
33 Total Resources

(154)
92

414)

Average Annual Emission in 1997-2046 (1000 tons)
34 C02 - (4,418)
35 NOx - 6.

Finandal Results with End Effects to 2046
36 50-year Utility Cost
37 NPVat7.9%(milUun$) - (3,256)
38 ReaILevell2ed(milla/kWh) - 1.13

39 50-year Total Resources Cost
40 NFVat7.9%(mffllnn$)
41 Real Levelized (mills/kWh

42 IFM Obj Function (millions $)

(2,078)
1.34

38
0.3

838
0.73

814
0.72

(39)

34 231 (380) 126

36

(177) 196 (312) 107

(59)

771
2.4

39
0. 02

15
0.01

64

222

1,234

0.3

2, 101

(1.55)

2,097
1. 34

2,056

(309)

598

1.7

1, 700

1. 51

1,692
1. 49

1,484

(44)

590
0.3

424

0.39

424
0.37

481
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The no DSM case (case #24) was a repeat of a case included in RAMPP-4.
It resulted in an increase in cogeneration and peaking resources selected,
and a slight decrease in customer costs.

The company lowered the total resource cost for solar resources in the
RAMPP-4 Update base case by 5 percent per year. This resulted in
lowering the price of solar resources by 37 percent in real terms by the
year 2006. The logic was that solar is on the front end of a learning curve
and these price reductions are a reasonable expectation. Thus, all of the
other sensitivities included the assumption of decreasing costs for new
solar resources. For the solar price curve case #24, the company lowered
the total resource cost by another 5 percent per year. This reduced the
total resource cost for solar resources by 61 percent in real terms by the
year 2006. The result was model selection of solar resources in 2016, at the
end of the 20 year shidy period. However, during the first ten years, the
lower price level had no impact on model selections. Adding solar
resources during the second ten years resiilted in a small price increase for
customers.

The lower gas utilization case (case #38) assumed that gas resources were
less reliable than assumed in the base case. In the lower gas utilization
case gas-fired resources could only be utilized 70 percent of the time,
versus 95 percent in the base case. This change in assumptions caused the
model to utilize the existing system more, (by 112 MW), increase DSM by
3 MWa, increase the amount of cogeneration capacity selected by the
model by 34 MW, and decrease the cogeneration energy output by 177
MWa. Short-term market sales decreased by 55 MW, while short-term
market purchases increased by only 7 MW. In spite of these changes in
resource selections, the financial impacts are very small.

The Utah load case (case #45) assumed load in Utah would grow at a 4
percent armual rate over the 20 year planning horizon. By the end of ten
years the 4 percent growth rate resulted in 360 MW more total system
load than m the base case. The impact on DSM was minimal. However,
the model selected about 230 MW more cogeneration, and 160 MW more
peaking resources to meet the added load. This added load increased
emissions slightly, but decreased customer prices.

The wholesale price case (case #51) assumed that short-term wholesale
prices would be flat for the entire 20 year planning horizon. This change
m assiunptions caused the model to decrease the amount of cogeneration
capacity selected by 380 MW, and to increase the peakmg resources
selected by 379 MW. It appears that without a healthy wholesale market
to sell excess capacity into, a baseload resource is not as cost effective as a
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peaking resource. The existing system increased by 59 MWa. Short-term
market sales decreased by 310 MWa, while short-term market purchases
increased by only 53 MWa. The financial results were significantly
affected, with customer prices increasing by 3. 6 percent. This reflected the
loss of wholesale revenues that would normally be passed on to
customers.

The reduced hydro utilization case (case #71) assumed that the capacity
factor for the company's hydro system was 25 percent lower than the
company expects it to be. The model replaced this power with 126 MW of
additional cogeneration capacity. Short-term wholesale market sales
decreased by 45 MW, while short-term wholesale market purchases
increased by only 5 MW. The average utility cost increased slightly, from
41.83 mills/kWh to 42.22 mills/kWh.

Lessons Learned from the Sensitivities

Existin S stem

The largest impact on the existing system came from the environmental
adder cases. The environmental adders caused the model to use less of
the existing system, resulting in high reserve margins. At the highest
adder levels the reserve margins reached 63 percent. The model replaced
energy from the existing system with purchases off the wholesale market.
This is consistent with results from RAMPP-3 and RAMPP-4. The reserve
margin also mcreased iinder an assuinption of major load losses, when the
amount of regulated load remaining after the load loss would not require
all of the existing system. The company would try to sell any excess
energy from those plants, helping to keep total costs low, but on a
capacity basis, the reserve margin would remain high.

The model also reduced use of gas-fired resources in the existing system
from a 1998 gas price jump of 70 percent or more, or from a 2003 gas price
jump of 90 percent or more. Results from Sweep 5 (gas price increases)
confirmed this pattern. However, without a wholesale market price
linkage to the gas price increases, the model did not reduce operation of
the company's existing resources.
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DSM

Although the company introduced significant variation in input
assumptions, the amount of DSM selected by the model for the first ten
years showed little variation. From a base case amoimt of 254 MW, the
lowest level (230 MW, for an 18 percent decrease) occurred in the
sensitivity with a 500 MW industrial load loss in OWC in 1999, and the
highest level (299 MW, for an 18 percent increase) occurred in the
sensitivity with the highest adder level ($40/ton CO;). None of the cases
or sensitivities that altered the gas price assumptions caused more than an
18 percent change in DSM, although some sensitivities changed the gas
price level by as much as 200 percent. Although higher amounts of DSM
were cost effective under circumstances of higher gas prices, the amount
of increase was moderate. A gas/market price jump in 1998 caused more
DSM than if the price jump occurred in 2003. Sweep 4 showed that the
degree of gas/market linkage seemed to have no impact on DSM levels.

Gas Prices

The extensive analysis of gas price risks revealed that the amount of gas
price change required for the model to switch from selecting new gas-
fired to selecting new coal-fired resources was a 90 percent increase,
which translates to a gas price of $2.80/MMBtu in 1998. The amount of
gas price change required for shutting down the company's existing gas-
fired plants was a 110 percent increase, which translates to a gas price of
$3. 06/MMBtu in 1998. The financial results revealed that there is little
risk to customers from a gas price jump as long as there is a wholesale
market linkage between gas and wholesale electricity prices.

Gas and Market Price Linka e

A 40 percent linkage between gas prices and wholesale market prices is a
reasonable assumption. It also is logical, given that the swing resource for
most utilities can be coal or gas, so the market response to higher gas
prices does not occur in a one-to-one relationship. At a 40 percent linkage,
the model's level of short-term wholesale sales and purchases stayed
relatively in balance. At a lower linkage, gas prices increased at a faster
rate than wholesale market prices. New gas-fired resources became
increasingly expensive while the wholesale market price remained low.
This resulted in excessive short-term purchases but no offsetting
wholesale market for short-term sales. At a higher linkage, new gas-fired
resources became increasingly expensive while the wholesale market price
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also became increasingly high; thereby resulting in excessive short-term
sales but no offsetting short-term purchases because of the high cost of
purchased power.

Co eneration

Consistent with results from RAMPP-4 and the RAMPP-4 Update, the
model selected cogeneration as the least cost supply-side resource. The
range of cogeneration added by the model in the sensitivities was
considerably larger than the range of DSM. In the base case the model
added 625 MW of cogeneration by the tenth year. A few cases resulted in
no cogeneration being added (200 percent gas price jiunp in 1998 with 40
percent market linkage, and 110 percent or higher gas price jiimp in 2003
with no market linkage). The maximum in gas-fired resources added by
the model was 3,440 MW of cogeneration and an additional 1,884 MW of
combined cycle CT assuming the maximum level of environmental
adders.

The higher the gas/market price jump, the less gas-fired cogeneration the
model added. At a price jump of 200 percent, it added no cogeneration.
A gas/market price jump in 1998 caused less selection of cogeneration
than if the price jump occurred in 2003. A price jump in 1998 gave the
model more time to adjust resource addition choices to the higher gas
prices. Without a wholesale market price linkage, the model decreased
the cogeneration additions more quickly. This is because baseload plant
additions become less cost effective if there is not a good wholesale
market in which to sell any excess energy. The amount of cogeneration
added by the model increased with the amount of total load. Even in the
cases with load loss the model added resources. This is because the total
systein is growing by more than the amoiint of load loss assumed per
year. The model selected increasing amounts of gas-fired cogeneration
with increasing levels of adders. At the two highest adder levels, the
model ran out of available cogeneration, and added 1,884 MW of
combined cycle CTs.

Coal

At 1998 gas price jumps of 110 percent or more, and at 2003 gas price
jumps of 130 percent or more, the model built new coal-fired plants. A
gas/market price jump in 1998 caused more selection of coal than if the
price jump occurred in 2003 because a price jump in 1998 allowed the
model more time to adjust its resource selections to the higher gas prices.
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Transmission

The model also used the transmission option beginning at 1998 gas price
jumps of 70 percent or more and at 2003 gas price jumps of 90 percent or
more. This is a capability of the model to "move" power plants for a cost
comparable to wheeling at current prices. A gas/market price jump in
1998 causes more use of the transmission option than if the price jump
occurs in 2003. The model typically added coal-fired resources as gas
prices increased, but required the transmission option to move the
additional energy to energy markets on the West side.

Peaking

As gas/market prices increased the model built more peaking resources,
but at the highest price jumps abandoned them in favor of coal-fired
plants. The greater the linkage between gas and wholesale market prices,
the less peaking resources the model selected. This is because as
wholesale market prices increased profit margins for excess energy also
increased. Thus, the more cost effective baseload plants became compared
to peaking plants.

Emissions

Average emissions did not significantly vary imtil gas prices reached a
point high enough for the model to build more coal-fired plants.
Significant load gain also caused emissions to increase. Emissions
decreased with environmental adders. The choices the model made to
accommodate the adders resulted in a steady reduction in emissions as the
level of the adder increased.

Customer Prices

The largest influence on customer prices was environmental adders. In
the base case the real levelized 50-year utility cost, which is the best
indicator available of customer prices, was 41.83 mills/kWh. The lowest
value (37. 89 mills/kWh, or a 9 percent decrease) occurred in the
sensitivity assuming a 200 percent gas price jump in 1998 and a 40 percent
market linkage, and the highest value (54. 27 mills/kWh, or a 30 percent
increase) occurred in the highest environmental adder case.
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As long as there is a reasonable linkage between gas and wholesale
market prices, a gas price jump would not hurt customer prices. With the
linkage, wholesale market prices kept pace with gas price increases, and
the higher prices in the wholesale market allowed the model to gain
sufficient revenue from wholesale sales to offset any cost increases in
operating existing and new gas-fired plants. A gas pricejump without
any commensurate wholesale market price increase would increase
customer prices slightly. The financial results showed a definite benefit to
customers from a greater linkage between gas and wholesale market
pnces.

Customer prices decreased as the total load increased. This is consistent
with findings m both RAMPP-3 and RAMPP-4.

These are valuable lessons from the sensitivities. They are consistent with
and confirm the lessons learned in prior RAMPP cycles, especially
RAMPP-3 and RAMPP-4. The model chooses resources based on their
relative cost effectiveness. Higher gas prices lead to less gas-fired
resource selections and more coal-fired resource selections. However, gas
prices would have to at least double for coal-fired resources to be cost
effective.

Conclusions from RAMPP-3 and RAMPF-4 that are Still
Valid

A Need for Fewer Resources

RAMPP-4 showed a need for fewer new resources than RAMPP-3.
RAMPP-5 shows a need for fewer new resources than RAMPP-4.

Gas-fired as the Least Cost Su 1 -Side Resource

In RAMPP-3 coal-fired resources was the least cost supply-side choice.
That switched in RAMPP-4 to gas-fired, and has remained in RAMPP-5.
The model's selection of gas-fired resources was relatively robust, hi both
RAMPP-3 and RAMPP-4, changing the gas price escalation rate did not
dramatically change the type of resources selected, although a lower gas
price escalation increased tfie model's selection of gas-fired resources, and
higher gas price escalation reduced the model's reliance on gas-fired
resoiu-ces.
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Hi her Gas Price Escalation Need not Cause Hi her Customer Prices

L-i all three planning cycles, gas price escalation had little impact on
customer prices. This is primarily because of the correlation between gas
price escalation and short-term wholesale inarket prices. A higher gas
price escalation leads to higher wholesale market prices, which allows the
company to generate more revenue selling excess energy on the short-
term wholesale market. These revenues help reduce customer prices.

Hi her Load Growth Need not Cause Hi her Prices

RAMPP-3 and RAMPP-4 showed that higher or lower load growth caused
the model to select the same type of resources, the resource selections just
occurred sooner or later. All three planning cycles showed the same
pattern of lower customer prices with higher levels of load growth, and
higher customer prices with lower levels of load growth. Higher load
growth results in more efficient use of the existing system, and the cost of
new resources is very close to the average embedded cost of existing
resources.

Short-Tenn Market Prices are Im ortant for Customer Prices

Because of the company's success in using the short-tenn wholesale
markets to buy and sell power, and using the revenues to reduce customer
prices, short-term wholesale market prices continue to be important for
custoiner prices. In all three planning cycles, the model made more short-
term sales than purchases. These results reinforce a conclusion from
RAMPP-4, that the IRP process inust use a model that can recognize and
use the short-term wholesale market as the company does for daily
operations. The IPM model does a reasonably good job of mimicking the
company s operations.

Added Transmission is not Cost Effective

The IPM model has an option to "move" a plant from one location to
another, using the cost of wheeling over an existing line. In all three
planning cycles, the model did not find this option to be a cost effective
choice, iinless gas prices were at a very high level. RAMPP-5 identified
that level to be $2. 54/MMBtu.

Page 88



PacifiCo RAMPP-5 Cha ter3

Renewables are not Cost Effective

All three planning cycles found that renewable resources were not cost
effective unless environmental adders were at their highest levels. The
loss of the 1.5 cent per kWh tax credit beginning in 1999 wiU make
renewables even less cost effective.

Environmental Adders Add Si ificantl to Customer Prices

All three planning cycles foimd that the least cost choices under the
assumption of environmental adders greatly increased customer prices.
In the RAMPP-5 sensitivity analyses, at the highest adder level, customer
prices would increase by 30 percent over the base case level.

Corn arisen to RAMPP-4 Risk Anal sis

The RAMFP-4 report noted that the electric utility industay is becoming a
riskier enviromnent in which to do business. That is even inore accurate

today. Unfortunately, there is no way to avoid some of these risks. They
are part of the increasingly competitive enviromnent in which the
company must operate. Who bears a particular risk is probably less
important than that there is risk/reward symmetry. Whichever party
takes on the risks of a particular strategy should benefit from the rewards
when that strategy works and assiune the loss when the strategy doesn t
work.

PacifiCorp continues to believe it can keep customer prices low, and is
following several strategies to achieve that goal: maintaining existing
low-cost generating resources, working to reduce the operating cost of
those resources, postponing decisions on new acquisitions while
wholesale market prices are competitive, and using the short-term
wholesale market when it can gain revenues to reduce prices for
customers. The following are some of the components of risk that the
company tries to carefully manage.

Rel " on the Wholesale Market

Like many other utilities, PacifiCorp plans to rely on the wholesale market
to meet any short-term capacity or energy needs for the next several years.
The company also plans to increasingly rely on the wholesale market to
provide resources needed for long-term wholesale sale contracts. The
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number of players in the wholesale market has increased dramatically
since RAMPP-4, and the amount and price competitiveness of the short-
term wholesale market has also increased since RAMPP-4. As long as the
wholesale market price remains competitive, the company plans to
continue using it as a cost effective method to meet short-term customer
needs, and to meet long-term wholesale sale commitments.

As the existing surplus in the western system begins to show signs of
exhaustion, as evidenced by higher wholesale prices, the company may
need to make longer-tenn contract arrangements. The RAMPP-5 action
plan includes an item to watch the market to be alert to opportunities.

Short-Term Market Prices

Short-term wholesale market price uncertainty presents a risk to retail
customer prices. Unforhuiately, this is a risk over which the company has
no control. However, the company monitors the wholesale market
continuously through its active daily involvement, and can thereby follow
trends as they occur. This gives PadfiCorp an advantage over utilities
which are less active in the wholesale market.

Gas Price Increases

In both RAMPP-3 and RAMPP-4, changes in gas prices had little impact
on retail customer prices, other than a positive iinpact through their
linkage with wholesale market prices. RAMPP-5 confirmed this finding.
If gas prices are higher, PacifiCorp can compensate for higher production
costs out of the new gas-fired plants by selling power (produced at low-
cost coal plants whose costs are not increasing) on the wholesale market at
higher prices. PacifiCorp's ability to successfully sell power in the
wholesale market reduces the retail customer price risk from higher gas
prices.

Additional Transmission Investments

The RAMPP-4 analyses indicated that additional transmission investment
at this time would not reduce total costs for the system. The RAMPP-5
analyses gives no indication that this conclusion has changed. Given the
FERC s role in reducing wholesale market power from a utility's use of
their transmission lines, means that the company will have little

Page 90



PacifiCo RAMPP-5 Cha ter3

opportunity to make profitable use of additional transmission
invesbnents.

Load Growth vs Load Loss

PacifiCorp expects to experience some load loss as a result of open access
and competition. Results from RAMPP-3 and RAMPP-4 mdicate that such
losses could cause customer prices to increase, because the lower total
load would result in less efficient use of the existing system. Most load
growth will probably occur by acquiring customers through the
competitive wholesale market. The company will not have an obligation
to serve these new customers, due to their ability to choose their supplier,
and can use the wholesale market to acquire power for them if needed.

Government Actions on Environmental Adders or Controls

RAMPP-4 foimd that the biggest risk in terms of impact on customer
prices would be government action on environmental adders or conteols.
RAMPP-5 confirmed that result. The company continues to explore least
cost methods to mitigate emissions.

The next chapter updates the inputs used in modeling. These updates
allowed the company to develop a new base case using the most recent
market information.
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Chapter 4: Modeling Inputs
for the New RAMPP-5 Base Case

This chapter reviews the changes made to the modeling inputs since
preparing the RAMPP-4 Update base case. To prepare the new RAMPP-5
base case, the company reviewed all of the modeling inputs and updated
those that changed.

The company made two significant adjustments to the input assumptions
in the RAMPP-5 base case. Both of these adjustments better reflect the
reality of open access and increasing competition. The first adjustment is
in load growth. Open access and increasing competition will result in the
loss of some regulated retail load over the next few years. The company
currently anticipates a 10 to 20 percent loss by the end of the fifth year of
the current plannmg horizon. Therefore, the RAMPP-5 base case includes
an adjustment of removing 10 percent of the forecasted load at the fifth
year (2002), with annual adjustments beginning in 1998 to smooth the path
to that point. Although there will be load gains, those gains will occur in
the company's competitive non-regulated business.

The second adjustment is in wholesale transactions. The IRF process
includes all long-term wholesale transactions, which the company defines
as wholesale sales and purchases of more than one year. RAMPP
modeling assumes that when each sale or purchase contract expires, they
are not renewed. If existing sales are higher than purchases, the impact is
to increase the need for new resources for retail customers. If existing
purchases are higher than sales, the impact is to decrease the need for new
resources for retail customers. The company is increasingly active in this
wholesale market, and temporary imbalances in long-term sales versus
purchases can easily distort the need for new resources.

The company's intent has long been to sell any system surplus during the
time period when retail customers do not need the power. This has
enabled the company to acquire lost opporhmity resources and profitably
sell power from them on the wholesale market. As load growth catches
up to the capacity of the existing system, the company's intent is to rely on
the wholesale market to acquire the resources needed to meet the
commitments made for long-term sales, either by making more long-term
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purchases, or by arranging for sufficient short-term power to meet the
long-term sale commitments. The company's strategy is to have total
long-term wholesale. Therefore, the sales balance total long-term
wholesale purchases within five years. RA.MPP-5 base case includes the
assumption that this balancing occurs by the fifth year of the planning
horizon, with annual adjustments in short-term purchases to reach a
balance by 2002. This adjustment has the effect of removing the impact of
wholesale transactions from the IRP process.

Ma'or In ut Assum tion Chan es Since the RAMPP-4

Update

In addition to the load forecast and wholesale adjustments discussed
above, the company also made revisions to the following key inputs:

* Turbine upgrade amounts and timing,

. Gas wellhead and transportation prices to reflect current price levels,

. Short-term wholesale market prices,

. Cost of capital,

. Potential resource costs and transmission costs.

The following text discusses each of these areas and other input
assumptions for the new RAMPP-5 base case.

The Model

As with RAMPP-3 and RAMPP-4, the company continues to use the IPM
model from ICF Resources, Inc. for its IRP modeling work. The IPM is a
capacity expansion, linear programming model that minimizes the
present value of total resource costs. The modeling uses a 20 year
planning horizon. However, it incorporates the impact of end effects
when selecting a new resource because each case includes an additional 20
years to recognize the financial benefits of investments made in the last
few years of the planning period. To keep model nm times manageable,
the company required the model to select new resources for only some of
the years in the study period. These "nm years" for the RAMPP-5 base
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case induded each of the first ten years, then each fifth year. There were
no code changes in the model between RAMPP-4 and RAMPP-5.

Reserve Mar in

The company changed the planning reserve margin from 12 percent in
RAMPP-4 to 10 percent in the RAMPP-4 Update. The new RAMPP-5 base
case also used a 10 percent reserve margin. For three main reasons the
company adopted a 10 percent reserve margin. First, access to wholesale
market power to meet any short-term capacity needs results in less need
for reserves. Second, gas-fired resources require less lead tiine to build.
Third, load growth rates remain in the 2 percent range.

Geo ra hic Areas and Transmission Limits

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

The model uses simultaneous equations to find a least cost solution,
considering alternative ways to meet load growth needs: existing
resources within a geographic area, available resources from other areas
that can move over the existing transmission network, and adding
resources in a manner that respects the transfer limits.

Map 4-1 shows fhe geographic representation of FacifiCorp s system as
input into the model. The arrows and numbers indicate the transmission
paths and the amount of power PacifiCorp can move along those paths. A
designation such as "50 @ 1.0 mills" indicates that the model could move
an additional 50 MW of power at a price of 1 mill/kWh. Transfer
constraints involve either the official published transfer capabilities
recognized by the Western System Cooidinating Council (WSCC), or the
level of contract rights PacifiCorp has secured from other utUities.
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Map 4-1
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The model includes the following geographic areas:

. OWC: represents load areas in Oregon, Washington, California, and
Montana, as used in this report; it signifies the western side of the
PacifiCorp system. This area includes the Centralia and Colstrip coal-
fired plants, the Henniston and James River cogeneration plants, the
PacifiCorp and mid-Columbia hydro resources, the BPA peaking
contracts, and other purchased power contracts.

. CAL: represents the California market.

. BDA: represents the Idaho load area; it includes Idaho-based hydro
resources.

. BM: represents the Bridger interconnection; it includes the Jim Bridger
coal-fired plant. The model recognizes that the plant's location and
nearby transmission connections with Idaho Power impost constraints
on the system.

. WYO: represents load areas in eastern Wyoming; it includes the Dave
Johnston and Wyodak coal-fired plants and some purchased power.

. UTA: represents load areas in southwestern Wyoming and in Utah; it
includes the Carbon, Huntington, Hunter and Naughton coal-fired
plants, the Blundell geothermal plant, the Gadsby gas-fired plant, the
Little Mountain Cogeneration plant, Utah hydro resources, and
purchased power contracts.

. DSW: represents the Desert Southwest market; it includes the Cholla,
Craig and Hayden thermal plants and power sales contracts in the
Desert Southwest.

In the past, transmission planners typically used the concepts of firm and
non-firm transmission. However, with recent changes in the rules that
apply to transmission operations, these distinctions are less applicable. A
more appropriate approach is to think in terms of probabilities of a
transmission path being available. The company is trying to recognize the
new realities by using a step function in the modeling of transmission
limits among the geographic areas used in RAMPP modeling. The
company included in the model a transmission capacity between each of
the geographic areas, and additional capacity available for a price.
The map shows the model inputs for prices of additional capacity. For
example, from IDA to OWC 1,450 MW of ta-ansmission capacity is
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available. Additional transmission capacity of 50, 96, and 200 MW was
input into the model at prices of 1, 2, and 3 mill/kWh, respectively.

Load Forecast

The 10 percent load loss adjustment discussed above occurs after the
development of the load forecast. Therefore, the following discussion
assiunes no such adjustment.

The long range electricity sales forecast is an estimate of how much
electricity retail customers (including both interruptible and regular sales
for resale customers) will require in the next 20 years. For the IRP process,
the company prepares an annual forecast for each customer class
(residential, cominercial, industrial, irrigation, and other customer classes)
and then aggregates them. The company uses as inputs to the load
forecasting model a consistent set of economic, demographic, and price
projections (such as employment, population, and income) specific to each
of the eight geographic areas, in seven states served by the company. The
system wide forecast is the sum of the eight geographic area forecasts.

The company uses two basic forecasting methods: a combined
econometric/end-use analysis for the residential and commercial classes,
and an econometric forecast of the reinaining customers groups.

After preparation of the energy forecast, the next step is preparation of an
hourly load forecast for each of the eight geographic areas. This includes
separate hourly forecasts for firm and interruptible customers in the two
geographic areas where such forecasts are appropriate. This requires
breaking the annual energy into monthly data on the basis of historic
seasonal patterns. Further refinements develop weekly, daily and finally
hourly load forecasts using historical patterns of energy use. Sumining up
the respective geographic area hourly forecasts produces hourly load
forecasts for the Pacific and Utah Divisions and for the total company.
The maximum total company load for each month is the peak load for the
company, and the geographic area load at that time is the geographic area
comddent peak. The maxiinum load for each geographic area during
each month is the geographic area non-coinddent peak. The forecasting
techniques allow for the production of total, firm peak, and energy
forecasts.

The following discussion of the load forecasting methodology contains
two sections. The first section on economics and demographics describes
the methodology used to generate the employment, population, and
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income forecasts. The second section on energy forecasts describes the
methodology used to produce the annual residential, cominercial,
industrial, other sales forecasts, and the hourly forecasts.

Usm Economic and Demo a hic Factors

Within the company's forecasting methodology, employment serves as the
major determinant of fuhu-e trends among the many economic and
demographic variables used to drive the sales forecasting equations.
Employment is also an input into the equations that forecast other
economic and demographic variables. The importance of employment
determination derives from regional export base theory. This assumes
that the local economy consists of two distinct sectors: basic and non-
basic.

The basic sector consists of those industries which produce goods destined
for sales outside of the local area and whose market demand comes

primarily from the national level. The employment categories in the basic
category are: manufacturing, mining, agriculture, and federal
government. For each historic year, and for each employment category
and geographic area, a regional share is calculated for each industry. This
regional share is used to forecast employment for each future period.

The non-basic sector theoretically represents those businesses whose
output serves the local market and whose market demand is largely
determined by the level of basic employment and output in the local
econoiny. Non-basic employment categories are: transportation,
communications, and public utilities; wholesale and retail trade; finance,
insurance, and real estate; services; contoact construction; state and local
government; and non-farm proprietors. The company recognizes that a
lot of cominercial employment (traditionally treated as non-basic) has
assumed a inore basic nature. To recognize this, the equations which
determine the non-basic employment forecasts indude variables such as
real gross national product, national output, housing starts, a time trend,
along with basic employment. These equations regress employment in
each of the categories as a function of variables which include some of the
following: a lagged dependent variable; basic employment; and the
national variables mentioned above. The inclusion of basic employment
in the specification is a direct application of regional export base theory.
As basic emplo5nnent increases, it causes the non-basic sector to expand.
The inclusion of the national variables in the specification reflects the
theory that some non-basic employment behaves more like basic
employment.
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The relationship between the basic and non-basic sectors has not been
constant over time. This is because as productivity, and hence real wages
of basic sector workers has increased, their expanded purchasing power
has caused the non-basic sector to develop inore rapidly. A second reason
is the changing preferences of consumers away from goods-producing or
basic industries towards those which are more service-oriented.

Population per non-agricultural employee in each geographic area is
forecast as a function of population per non-agricultural employee at the
state level. When multiplied by the forecast of non-agricultural
employment at the service territory level this ratio produces a population
forecast.

The company includes two priinary measures of income in the forecast of
total electricity sales. Total personal income impacts energy utilization in
the commercial sector. It consists of labor and proprietors' income, as well
as income transfer payments, dividends, interest, and rent. Real per
capita income measures purchasing power, which impacts energy choice
in the residential sector. Together these two measures inake up the
company's economic forecasting system to project total personal income
on a service territory basis.

Forecastin Ener Use

The major factor in forecasting future electricity sales is anticipated
consumer use. The company predicts the level of use for each of its four
customer classes: residential, commercial, industrial, and other. Each
customer segment has particular end uses for electricity. To predict the
overall level of future electricity use for any one customer class, the
company looks at how the customers in that class use electricity and how
much electricity they use. Future usage depends on:

. How many customers are currently equipped for each end use (the
saturation level),

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

. How much electricity is currently consumed (level of use) for that
activity,

. How electricity consumption for that activity will change in the future.
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The retail sales forecast uses the frozen efficiencies concept. This means
that average usage per appliance are held at their 1996 levels throughout
the forecast period. There are two exceptions: First, if government
standards for new appliances become more stringent, then the company
assiunes that all appliances purchased after the date of the new standards
will conform. Second, if a state has energy standards, or is considering
standards such as Oregon's model conservation standards, the model
assumes that new buildings will observe them.

The company's residential end-use forecastmg model forecasts specific
iises of electricity in the customer's home. It is a hybrid econometric-end
use model. The model explicitly considers factors such as persons per
household, fuel prices, per capita income, housing structure types, and
other variables that influence residential customer demand for electricity.
Residential demand is projected assiiming fourteen end-uses: 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 either
central, window, or evaporative (swamp cooler).

For each end use, the company looks first at saturation levels (the number
of customers equipped for that end use) and how those sahiration levels
may change with demographic and economic factors. The saturation level
for each end use is estiinated based on company survey information.
Then the company determines the penetration level given the economic
and demographic future assmnptions. In addition, using historic
information, the company considers how many houses which currently
have that end use are being demolished. The shorter lifetime of various
appliances compared to the lifetune of a home is considered in
deterinming the number of customers who use electricity for each end use.

The basic struchu-e of the end-use model is to multiply forecast appliance
saturations (percentage of homes with a particular appliance) by the
appropriate housing stock. The result is then multiplied by the annual
average electricity usage per appliance.

The commercial model forecasts electric energy use per square foot for
each of seven end uses, for twelve cominerdal acdvities, for each of the
nine geographic areas served by the company. The seven end-uses are
space heating, water heating, space cooling, ventilation, refrigeration,
lighting, & miscellaneoiis uses. The twelve vertical market segments
(building types or commercial activities) are: communications/
utilities/transportation, food stores, retail stores, restaurants, wholesale
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trade, lodging, schools, hospitals, other health services, offices, services,
and a miscellaneous category.

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 1996 levels.
Usage per square foot for new buildings has been estimated using
engineering models and assiuning current practices.

Each of the twelve vertical market segments are based on Standard
Industrial Classifications (SIC). The basic structure of the end-use model
is to multiply forecast end use saturations (percentage of square feet with
a particular end use) by the appropriate amoimt of square footage. The
result is then multiplied by the annual average electricity usage per square
foot for each end use.

PacifiCorp's industrial sector is not dominated by a small number of firms
or industries. The heterogeneous mix of customers and industries,
combined with their widely divergent electricity consumption
characteristics per unit of output, requires a substantial amount of
disaggregation in developing a proper forecasting model for this sector.
Accordingly, the industrial sector has been heavily disaggregated within
the manufachiring and mining customer segments. The manufacturing
sector is broken down into ten categories based upon the SIC System.
These categories are food processing (SIC 20), lumber & wood products
(SIC 24), paper & allied products (SIC 26), chemicals & allied products
(SIC 28), petroleum refining (SIC 29), stone, clay & glass (SIC 32), primary
metals (SIC 33), electrical machinery (SIC 36), transportation eqiiipment
(SIC 37). In all geographic areas, sales to a residual manufachiring
category (all remaining manufachiring SIC codes) are forecast. Forecasts
are only made for the major SICs within a particular geographic area, that
is, when sales to that SIC within a geographic area are significant. The
forecast for each industrial segment is not broken down into end uses
because industrial customers m each segment tend to use electricity in the
same way, although individual plant processes may vary.

The industrial sector is modeled using an econometric forecasting system.
Concephially, the best method of forecasting electricity sales would be on
a per unit of output basis. However, this information is not available at
the state service territory level. Accordingly, sales are forecast on a per
employee basis. Therefore, electricity sales per employee are regressed in
equations which may contain the following independent variables: a
lagged dependent variable, relative price for fuel or energy used, national
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output in the industry, and a time trend. Not all equations contain all the
independent variables. The results and the forecast of employment are
used to arrive at the forecast of industrial electricity sales.

The disaggregated industrial sector allows the industry mix to vary over
time. Each industry's employment is forecast to grow at a different rate
and significant differences exist in both the level and trend of energy
consumption per employee. Each industry also varies considerably in the
magnitude of its response to changes in electricity and fossil fuel prices.
Only with a disaggregated model can these differences be explicitly
analyzed.

The company broke the industries' electricity consumption forecasts into
two pieces, employment and megawatt hour consumption per employee
before multiplying them together to arrive at total consumption. Intensity
of use per employee assumes that capital stock, utilization rates, and
technology are not fixed. Electricity use per employee will either increase
or decrease as investments are made that substitute more or less electricity
for all other factors of production. The inclusion of a lagged dependent
variable, real electricity prices, and real fossil fuel prices in the electricity
use in the employee equations caphires this effect.

The other classes include irrigation, street and highway lighting,
interdepartmental and other sales to public authorities. Electricity sales to
these smaller customer classes are either forecast using econometric
equations or the sales are held constant at historic levels.

The results of modeling annual sales for each of the customer classes are
summed to develop a forecast of total sales for each of the nine geographic
areas, for the Pacific & Utah divisions, and for the total company. Graph
4-2 shows the results for annual energy, summer peak and winter peak
loads. The graph shows the levels used in the RAMPP-4 Update, the
amounts developed for RAMPP-5 from the load forecasting process
described above, and the result after the 10 percent adjustment for the
new RAMPP-5 base case. The graph also shows historical amoimts for
1991 through 1996.
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Graph 4-2
RAMPP 5 Load Forecast
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Year

Table 4-3

RAMFF 5 Load Forecast

Total S tem Ene in MWa

RAMPP4 RAMPF-5
U date without Ad'ustmen 10% Ad'ustment Historical

1991
1992
1993
1994
1995
1996
1997 5,417
1998 5,484
1999 5^95
2000 5,748
2001 5^70
2002 6/)13
2003 6, 168
2004 6^48
2005 6^63
2006 6^98
2007 6,745

Average Annual Load Growth
1998-2002 2.33%
2003-2007 2.32%

4,946
5JOCS
5, 198
5^05
5,190
5^88

5,614

5^76
5,948
6,114
6,145
6^71
6^95
6^22
6^51
6,792

2.29%
2.02%

5^04
5^54
5^11
5^61
5^87
5,701
5^13
5,929
6JM6
6,174

0.37%
2.02%

SummerS stem Peak Load
Year RAMPP4 RAMPP-5

U date without Ad'ustmen 10% Ad'ustment

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007

Historical

6,405
6,734
6^54
7, 151
6355
7^57

Average Annual Load Growth
1998-2002
2003-2007

7^13
7^03
7, 555
7,771
7,340
8,137
8^51
8,600
8^58
8,944
9,146

2.39%
237%

7,681
7,906
8,148
8^62
8^02
8361
8,721
8^98
9JOW
9, 140

2.27%
1.92%

7, 530
7^02
7^87
7,743
7^38
7783
7,928
8JOB9
8^45
8,400

0^6%
1.92%

Winters stem Peak Load

Year RAMPP4 RAMPP-5
U date without Ad'U5tinen 10% Ad'ustment Historical

1991
1992
1993
1994
1995
1996
1997 7^75
1998 7, 679
1999 7^34
2000 8J009
2001 8^04
2002 8399
2003 8^14
2004 8^38
2005 9, 016
2006 9^03
2007 9^04

Average Annual Load Growth
1998-2002 227%
2003-2007 U9%

7flW
6,968
7,156
7.174
7/130
7^16

7,710
7,933
8,151
8375
8^62
8^65
8.731
SftW
9.077
9^60

2.05%
Z06%

7^59
7^28
7^90
7,755
7^02
7^86
7,937
8/189
8^S2
8^18

0. 14%
2. 06%
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Table 4-3 shows the same mformation in numerical form, along with the
average annual growth rates for the period during the adjustment (1998-
2002) and for the years after the adjustment. The overall system is
growing at about 2 percent a year. The 10 percent adjustment during the
first five years significantly lowers that for those five years, after which
the growth returns to its normal level.

Existin S stem

PacifiCorp's existing system for meeting retail load requirements includes
existing power plants, turbine upgrades, and firm purchase and sale
contracts. Table 4-4 shows the results of the company's updating of the
data inputs on the existing system. It shows the year-by-year amounts of
summer capacity available from each of the company's plants. In the
following discussion, all of the MW figures listed are for slimmer capacity.

Table 4-4

Existing System - Summer Capacity (MW)
RAMPP-5 Base Case

Thermal Plants

Carbon 1,2

Centralia 1,2

Cholla 4

Colstri 3,4

Crai 1^

DaveJohnstnlA3,4

Gadsb 1^^

Ha denU

Henniston

Hunter 1, 2^

Huntin ton 1^

fames River

Jim Brid r 1A3^

Na hton 1^3

W odak

TotdThemial

Renewables

BIundeU Geothennal

BPA Pea kin

BFASu Ca acit

H droIdaho

H dro Pacific

H dro Utah

Mid-Columbia

T&DEffPFL

T&D Eff UPL

Water Bud et

Wind Foote Creek

Total Renewables

Exis Generation

\^ ^

175

637

380

140

]65
772

235

78

454

1,050

887

50

1^95

TOO

268

7SB6

23

1, 100

10

54

922

36

400

23

11

2^78

9,964

175
637

380

140

165
772

235

78

454

1, 110

922

50

1, 403

TOO

268

7^89

23

1,100
5

54

922

36

400

28

13

6

2^.86

WJ075

175

637

380

140

166

7BO

23S

78

454

1,120
922

50

1, 411

TOO
268

7^15

23
92S

5

54
922

36

400

32

16

6

2,418

9,933

175
637

380

140

165
780

235
78

454

1, 120

922

50

1,411

700

268

7315

23

925
4

S4

922

36

400

37

18

6

2,424

9,939
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380

140

165

780

235

78

454

], ]ZO

922

50

1, 411

700
276

7,S23

23

925

4

54
922

36

400

42

20

6

3.431

9,954
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922
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1^11

700

276

7,523
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922

36

307

44

22

6

2^38

9, 861
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380

140

]65
780
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78
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1, 120

922

50
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7DO
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6
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9,865
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About 68 percent of the company's capacity comes from company-owned
therinal generating plants, 13 percent froin hydro generation, and 19
percent from power purchases (mainly hydro-based). The company
currently nieets its energy requirements with about 72 percent thermal
generation, 9 percent company-owned hydro, and 19 percent power
purchases.

Changes in plant capacities for 1998 from the RAMPP-4 Update to
RAMPP-5 are as follows:

. Huntington decreased capacity by 38 MW in 1998 and 3 MW by 2002,

. Hunter increased capacity by 6 MW in 1998 and 76 MW by 2002,

. Jim Bridger increased capacity by 8 MW m 1998 and 24 MW by 2002.

All other thermal plants decreased capacity by 6 MW in 1998 and 6 MW
by 2002. Thus the total chcmge in plant capacity from the RAMPP-4
Update to the new RAMPP-5 base case is a loss of 30 MW in 1998 but a
gain of 91 MW by 2002.

In each case the increase or decrease in capacity related to the timing of
turbine upgrades. The company's policy is to schedule turbine upgrades
to coincide with major planned maintenance. The changes above also
include re-rating other plants slightly to take into account actual operating
experience. The RAMPP-5 base case assumptions include additional
turbine upgrades. By 2002, additional turbine upgrades at Himter, Jiin
Bridger, and Wyodak increased the existing system's capacity by 108 MW
compared to the RAMPP-4 Update assumptions.

Part of the company's hydro resource system is the Mid-Columbia
contract. This contract has a declining capacity from 400 MW in 1998 to 36
MW in 2012. For the new RAMPP-5 base case, the company adjusted the
timing of contract capacity reductions. This change resulted in a loss of 93
MW in 2003, and a second loss of 121 MW m 2005 compared to the
RAMPP-4 Update assumptions. There is no net change to the system only
a timing change.

RAMPP-4 assumed 10 MW of wind capacity in 1997 and beyond; the
RAMPP-5 base case assumes only 6 MW. As in previous RAMPP's, wind
and QF capacity anioiuits used in the model are the capacity available at
the tiine of the siunmer peak, not the name-plate capacity for the plants.
The decrease in wind capacity is due to the indefinite postponement of the
Columbia Hills wind project. Both PGE and PadfiCorp canceled the
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contracts they had with Kenetech Windpower due to avian issues.
Kenetech has entered Chapter 11 bankruptcy proceedings, and may sell
their project assets to another entity at some time in the future. For the
Wyoming project, both Public Service of Colorado (PSCo) and Tri-State
Generation & Transmission have dropped out of the project. PSCo
dropped out due to their concern about avian mortality issues. Tri-State's
33 member board of directors did not approve moving forward with the
project. The remaining owners are Eugene Water & Electric Board, and
PacifiCorp who remain committed to the project. The project size is now
approximately 42 MW, reflecting a reduction due to the shares that were
to be owned by PSCo and Tri-State. BPA continues to be committed to the
project and will be purchasing 15.32 MW of the output. All permits have
been received and construction began in August of 1997. Completion is
scheduled for the fall of 1998, well ahead of the expiration of production
tax credits that expire on June 30, 1999.

The company currently plans to improve its thermal plants, hydro plants,
transmission system, and distribution system. This involves modem-
ization, equipment improvements, and regulatory compliance, but not
upgrades to the capacity of particular units. As with any system
improvement, the company assures that it can pass an avoided cost test
before committing the capital.

Capital expenditures for ongoing refurbishment at the company's coal
plants range from $6 to $10/kW. If the company spent the same amount
(in real dollars) every year for a 35 year plant life, the present value
amount would be within a range of $105 to $171/kW. New resources
currently cost a minimum of $400/kW. Because the cost of extending
plant life is so low relative to new resource costs, RAMPP-5 includes
refurbishment and maintenance as part of known changes to the existing
system rather than as resource choices in the portfolio. The company
coordinates the timing of refurbishment work with other maintenance
work to minimize the total cost of the project.

Many of PacifiCorp's hydroelectric facilities are undergoing federal
relicensing. The company is collaborating with other interested parties in
this process to balance multiple interests. RAMPP-5 assumes the
company will be successful in its relicensing efforts. However, the
company recognizes that the success of relicensing will depend on many
factors including the market price of energy; the economics of continued
project operation under imposed new license conditions; as well as the
economics of non-operational scenarios such as project decommissioning
and project sale. The company will examine each hydroelectric facility
and determine if the plant makes economic sense given these constraints.
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The company is in the process of a 40 MW upgrade to the Yale project and
a 6 MW upgrade to a Klamath River project. These upgrades should
improve the hydro efficiency by 5 to 10 percent on the upgraded units.
The coinpany has identified a number of potential upgrades on the
Umpqua River, but most of them would not increase expected output.
Instead, they woiild merely preserve the usability of that system given the
expectation of more limits on stream flow and reservoir drafting that
would be requirements of a new license.

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

PacifiCorp is currently planning to implement cost effective steam turbine
improvements of ten units at sue plants: Hunter 3, Hlintington 1 and 2, all
four Bridger units, Wyodak, Dave Johnston 4, and Cholla 4.

The Hunter 3 unit is one fadlity scheduled for upgrading. This will
enable it to perform at its original design condition, thus mcreasing the
current steam flow to the turbine. Additional improvements to the steam
turbine will also increase capacity. Another effort will include a retrofit of
the GE steam turbines at several other units in the system.

In the mid-1980s, the company operated the Hunter 3 boiler at steam
production levels close to its design rate. This resulted in substantial
damage to the boiler. The company then reduced boiler steam output by
10 percent to avoid further damage. Subsequent litigation against the
boiler manufactairer resulted in damage awards to PacifiCorp.
Negotiations with the boiler manufachirer have identified modifications
to the boiler that can restore output to the original design capacity. The
company expects to implement these modifications as a part of the
litigation settlement.

PacifiCorp discussed the improvements with the steam turbine
manufacturer (General Electric) to identify how to better use the restored
steam flow from the steani turbine modifications. The higher steam flow
can occur at pressures approximately 5 percent higher than the normal
design pressure. The steam turbine can operate more efficiently at these
higher pressures with redesigned diaphragms and nozzle blocks. GE
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recommended redesign of the turbine clearances and replacing the turbine
blades in the high and intennediate pressure sections of the boiler.

Thanks to new computer modeling techniques, the Advanced Aero
turbine blade design focuses more steam into the center of the blades.
This increases efficiency by reducing steam loss. The Advanced Aero
design can iinprove capacity by as much as 2 percent and iinprove ft^rbine
cycle heat rate by a minimuin of 1.5 percent. Overall the cost to provide
this added capacity at Himter 3 will be approximately $210/kW in 1996
dollars.

The company also asked GE to provide information on the potential
advantages of retrofitting the Advanced Aero design steam turbine blades
on other large GE steam turbines in PacifiCorp's system. The upgrades
will occur during the next regularly scheduled overhaul for each indicated
unit.

The cost effectiveness of the upgrades varies because different units have
different capacities. The company considers generator capacity,
transformer capacity, and transinission availability in the final
implementation decision. Although the cost of the hirbine upgrade
approaches $400 to $600/kW in some cases, economic analysis still tends
to favor the upgrade since it increases capacity and energy with little or no
fuel expense.

Other steam turbine manufacturers are looking into the modification of
steam turbines with similar advanced designs. Some turbine
manufacturers are marketing replacement components for competitors'
machines as well as their own. The company will continue to look to
improvements in the existing steam plants as a potential way to increase
generation capacity.

The company is still considering the cost effectiveness of repowering the
Gadsby plant. Current market clearing prices are too low to justify the
project at this time. However, a decision will probably occur in 2000, for
starhip m 2004-2006, although it is still possible that a 2002 startup may
take place. To maintain this, the company plans to perform the
environmental work necessary for a construction permit in 1998 and 1999.

PacifiCorp is an active participant in the wholesale market place. The
coinpany breaks wholesale transactions into two principle types, short-
term and long-term. Included in the short-term designation are spot
market transactions and short-term contracts. Spot market b-ansactions
occur hourly on a real time basis. Short-term contracts are for days or
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weeks but less than one year. The IPM model then determines an amount
of short-term transactions that are cost effective for each hour at the prices
input into the model. Short-term transactions also include contracts for
power for the next week or month.

Long-term transactions are contractual obligations that have terms
exceeding one year. As part of the update process the company reviewed
each long-term-transaction to determine if modeling assumptions track
actual transaction experience. In addition, the company adds new
transactions and deletes expired contracts. Table 4-5 shows the current
contracts and their annual capacities.

The following are the major changes in purchased power contracts that
have occurred since the RAMPP-4 Update:

. Deseret was included in the RAMPP-4 Update as a single purchase
contract. For RAMPP-5 modeling the company broke the contract into
its three component parts.

. The Little Mountain cogeneration plant has been m the inodel since
RAMPP-3. A new contract was signed with Great Salt Lake Minerals
resulting in Little Moimtam being re-classified as a long-term purchase
rather than as an existing unit.

. Part of the company's hydro resource is the Mid-Columbia contract.
This contract has declining capacity from 400 MW in 1998 to 36 MW in
2012. In RAMPP-5 the company adjusted the timing of contract
capacity reductions.

. In the RAMPP-4 Update, the company assumed that the Carbon
(Acme) contract, which was in the final stages of negotiations, woiild
in fact be completed. The contract has since lapsed and is unlikely to
be completed, for this reason, the contact was removed from the
model.

. A long-term contract with Washington Water Power expires in 1997
and was removed from the modeling.
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Table 4-5
Long-Tenn Wholesale Transactions (Summer MW)
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APS Sea Ex (F)
AFSSeaEx (5
Black Hills Ca d

BPA Southern Ore

CSPE
Deseret Annual

Gem State

Grant Coun

Idaho Load Control

IPC

FGE Cove

F Idaho

QFNW
QFUPL
San uanUnit4

Tri-State Basic

Tri-State Ex

Tri-Slate Ex S

USBR Greens rin

WWP Seasonal Ex (P)
WWP Seasonal Ex (S
WWP Summer Purcha

Puidiaacd Power
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50
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22
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150
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3
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Black Hillsl996
Black Hills Load
CDWR
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ClarkCoun FUD
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ESI Kaiser
EWEB
Hinson

Nevada 1
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Fan Ener

PECO

Plains Electric C&T

PSCol

Pu et2

Reddin

SCEOWC

SCE Utah
Sierra 1

Sierra 2

SMUD

rin eld

UMPA1

UMPA2
WAPA1
WAPA2

Total Sales
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10
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75
100
136
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22

100
50
76

140

5

90

100

27
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100
100
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75
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45

8
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8

21
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75

100
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45

1,112
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The following are major changes in wholesale sale contracts that have
occurred since the RAMPP-4 Update:

. Revisions in the dark County PUD contract decreased the energy
requirement and increased capacity. In addition, the base capacity and
energy provisions expired, resulting in additional supplemental
capacity and energy sales.

. The Western Area Power Association (WAPA) long-term contract was
amended, resulting in an increase in summer capacity of 15 MW and
about 11 MWa of energy. This contract expires in 2004. A companion
energy-only component, which shows in the table as WAPA Energy,
was eliminated.

. Plains Electric G&T is a new wholesale sale. The sale has a winter

capacity of 42 MW and 41 MWa of energy. The contract expires in the
year 2000.

. Springfield, a current wholesale customer, has added a second
contract. The new sale is an energy-only transaction and does not
include a suininer or winter reserve margin requirement. The energy
requirement is 17 MWa and the contract expires m the year 2002.

. The company revised its modeling of the Cheyenne sale contract to
more closely track achial experience. Summer coincident peak values
increased 7 MW to 136 MW in 1998.

. In the RAMPP-4 Update the company included a sale to BHP Steel of
25 MW. This contract was re-negotiated to 22 MW and renamed the
Cowlitz-BHP contract.

Deinand-Side Mana einent

For the RAMPP-5 base case, the company input into the model DSM costs
that were 15 percent less than the company's true estimate of those costs.
The 15 percent reduction consists of 10 percent to reflect non-quantified
benefits of DSM and 5 percent for transmission and distribution benefits
of DSM. This is consistent with Case #13 from RAMPP-4, which the

company used to develop the RAMPP-4 action plan, and with the base
case assumptions for the RAMPP-4 Update.
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In RAMPP-4 the company introduced the concept of DSM bundles. Each
bundle included several DSM measures with similar costs. The model

input was the average cost for the measures in each bundle. This
approach allowed the model to select the amount of DSM that was cost
effective. The company continued using the bundle approach for
RAMPP-5.

Table 4-6 shows the bundles for each of the sectors: commercial,
industrial, irrigation, and residential. The table shows the fully loaded
cost for each of the bundles and the amount of DSM potential over the
study period. It also shows the annual cut-off cost limits used in
developing bimdle sizes. The total amount of DSM potential offered to
the model for the entire 20 year study period was 430 MWa.
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Table 4-6 (Page 1 of 2)
DSM Total Costs and. Savings Potential by Resource Bundle

Program Description

COM-EXISTING-l-OWC
COM-EXISTING-2-OWC
COM-EXISTING-3-OWC
COM-EXISTING-4-OWC
COM-EXISTING-5-OWC
COM-EXISTING-6-OWC
COM-EXBTING-l-IDA
COM-EXISTING-2-IDA
COM-EXISTING-3-IDA
COM-E3QSTING-4-IDA
COM-EXISTING-1-WY
COM-EXISTING-2-WY
COM-EXISTING-3-WY
COM-EXISTING-4-WY
COM-EXISTING-1-UT
COM-EXISTING-2-UT
COM-EXISTING-3-UT
COM-E30STING-4-UT
COM-EXISTING-5-UT
COM-EXISTING-6-UT
COM-NEW-1-OWC
COM-NEW-2-OWC
COM-NEW-3-OWC
COM-NEW-4-OWC
COM-NEW-5-OWC
COM-NEW-6-OWC
COM-NEW-1-IDA
COM-NEW-2-IDA
COM-NEW-3-IDA
COM-NEW-4-IDA
COM-NEW-1-WY
COM-NEW-2-WY
COM-NEW-3-WY
COM-NEW-4-WY
COM-NEW-1-UT
COM-NEW-2-UT
COM-NEW-3-UT
COM-NEW-4-UT
COM-NEW-5-UT
COM-NEW-6-UT

Resource Bundle

Lower

($/mwh)

$ (100)
$ 8
$ 15
$ 20
$ 22
$ 25
$ (100)
$ 8
$ 15
$ 20
$ (100)
$ 8
$ 15
$ 20
$ (100)
$ 8
$ 15
$ 20
$ 22
$ 25
$ (100)
$ 8
$ 15
$ 20
$ 22
$ 25
$ (100)
$ 8
$ 15
$ 20
$ (100)
$ 8
$ 15
$ 20

$ (100)
$ 8
$ 15
$ 20
$ 22
$ 25

Cut-Off Limits

Upper
($/mwh)

$ 8
$ 15
$ 20
$ 22
$ 25
$ 27
$ 8
$ 15
$ 20
$ 22
$ 8
$ 15
$ 20
$ 22
$ 8
$ 15
$ 20
$ 22
$ 25
$ 27
$ 8
$ 15
$ 20
$ 22
$ 25
$ 27
$ 8
$ 15
$ 20
$ 22
$ 8
$ 15
$ 20
$ 22
$ 8
$ 15
$ 20
$ 22
$ 25

27

Levelized

40-YearTRC
($/mwh) .

( 2.46
( 15.92
( 22.52
( 28.28
( 30.77
( 34.96
( 0.83
( 15.39
t 20.76
( 25.67
t 1.29
t 14.66
( 21.13
( 73. 19
t 1.88
t 15.57
t 23.55
t 28.07
{ 31.29
( 34.40
( 2.63
t 15. 70
t 22.40
( 27.89
t 31.10
t 33. 82
t 3.64
t 14.47
( 19.87
( 26.31
( 2.73
( 15.37
( 21.25
( 27.18
( 3.93
t 14.99
( 21.95
t 27.22
t 30. 65

34. 28

1998-2018

Savings
(Mwa)

16.4
10.8
7.5
23
1.9
0.3
0.2
0.1
0.1
0.0
1.6
0.8
0.4
0.0

48.3
15.5
26.1

03.
4.6
1.2

20.0
17.2
3.5
2.5
2.9
0.3
1.6
0.8
0.2
0.0
6.0
3.0
0.8
0.0

16.5
10.4
5.2
0.0
0.9
0.3

Includes replacement cost and program admin costs and bulk-up
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Table 4-6 (Page 2 of 2)
DSM Total Costs and Savings Potential by Resource Bundle

Program Description

IND-EXISTING-1-OWC
IND-EXISTING-2-OWC
IND-EXISTING-3-OWC
IND-EXISTING-4-OWC
IND-EXISTING-5-OWC
IND-EXIST1NG-6-OWC
IND-EXISTING-1-IDA
IND-EXISTING-2-IDA
IND-EXISTING-3-IDA
IND-EXISTING-4-IDA
IND-EXISTING-1-WY
IND-EXISTING-2-WY
IND-EXISTING-3-WY
IND-EXISTING-4-WY
IND-EXISTING-1-UT
IND-EXISTING-2-UT
IND-EXISTING-3-UT
IND-EXISTING-4-UT
IND-EXISTING-5-UT
IND-EXISTING-6-UT
IRR-EXISTING-1-OWC
IRR-EXISTING-1-IDA
IRR-EXISTING-1-WY
IRR-EXISTING-1-UT
SGCENTS-OWC
SGCENTS-UT
SGCENTS-WY
SGCENTS-IDA
AP. RTRO-B1-OWC
AP. RTRO-B1-UT
AP. RTRO-B1-WY
AP. RTRO-B1-IDA
AP.RTRO-B2-OWC
AP.RTRO-B2-UT
AP. RTRO-B2-WY
AP.RTRO-B2-IDA
AP.New-Bl-OWC
AF.New-Bl-UT
AP.New-Bl-WY
AP.New-Bl-IDA
AP.New-BZ-OWC
AP. New-82-UT
AP.New-B2-WY
AP.New-B2.IDA
AP.New-B3-OWC
AP.New-83-UT
AP.New-B3-WY
AP.New-B3-IDA

Resource Bundle Cut-Qff Limits

Lower Upper
($/mwh ( /mwh)

5

10
15
17
22

5

10
15

5

10
15

5

10
15
17
22

5

10
15
17
22
27

5

10
15
17
5

10
15
17
5

10
15
17
22
27
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32

Levelized

40-YearTRC
($/mwh) *

f 9.21
t 20.64
i 28.30
i 35.72
i 46.22
. 58. 20
; 9. 70
i 21.72
. 29. 79
. 37.60
; 9.49
I 21.26
; 29.15
. 36.79

9.82
21.99
30.16
38.07
49.27
62.03
48.20
62.66
48.20
50.75
17.03
17.03
17.03
17. 03

28.85
28.85
28.85

6.58
6.58
6.58
6. 58

28. 85

1998-2018

Savings
(Mwa)

19.3
6.8
3.6
8.7
6.6
6.0
3.5
1.2
0.7
1.6

17.9
6.3
3.4
8.1

19.0
6.7
3.6
8.6
6.5
5.9
2.3
2.0
0.0
0.6
4.9
1.1
2.4
0.4
0.3
1.7
0.4
0.2
7.1
7.6
1.2
0.7

13.3
14.2
2.2
1.3
0.6
0.8
0.1
0.1
0.0
0.2
0.1
0.0
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Commercial and industrial DSM measures fell into eight bundles for each
segment, with the first three bimdles including most of the resource. The
eighth bimdle contains all resources above 30 mills/kWh. Only one
irrigation bundle was necessary for each state. Residential DSM required
one bimdle for each state for the Super Good Cents program, and two
bimdles for each state for appliances. The appliance measures are
grouped according to their cost.

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

Short-Term Market Prices

As the market has changed, terminology has changed. On-peak and off-
peak are now high-load and low-load hours, respectively. Non-firm is
now short-term, and firm is now long-term. Short-term markets refer to
transactions of one year or less, including spot energy transactions. Long-
term includes transactions of more than one year duration. The model
recognizes PacifiCorp's buying and selling activity in the short-term
markets by assuining access to three regionally diverse wholesale
markets. These three markets are the Pacific Northwest (OWC); the
Desert Southwest (DSW) covering Utah, Four Comers and Palo Verde
inter-connections; and California (CAL) through the North-South Intertie.
Although the California market has a large capacity, transmission
constraints severely restrict market access.

Short-term market activity does not occur in the Bridger, Idaho or Utah
areas. Both purchases and sales can occur in OWC and the Desert
Southwest. No purchases can occur in California but the model can sell in
that area. These constraints reflect the company's purchase and sale
activity m each of the geographic areas.

In the RAMPP-4 Update the company developed short-term market prices
and natural gas prices independently. The company continued this
practice when developing short-term market prices for the new RAMPP-5
base case. Short-term prices were determined from 1998 forward price
curves. Forward price curves are a tabulation of option prices by brokers
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who trade in these markets. Prices for the OWC region are a combination
of prices from the Mid-Columbia and COB price indexes. Prices in the
Desert Southwest are from the Palo Verde price index. Table 4-7 shows
prices for OWC and DSW, by season and by high and low load hours. It
also shows the real annual escalation rate for the annual average prices.
Graph 4-8 shows the same information in graph form.
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1.
t>Jf

&/f7- ?/'?? Win

^
p<^,,,^
;^'^

^
0

^.^
'->.'.

;. c'7 V^y

^
^ 11.

I?

^

,7

1998 19.9
1999 19.7
2000 19.7
2001 20.5
2002 20.6
2003 21.5
2004 22.7
2005 22.7

I . IS

1998 13.8
1999 13.5
2000 13.3
2001 13.1
2002 12.8
2003 12.6
2004 12.4
2005 12.2

"Aft Jj^

owe
S r

. '".ft
Sum
i . ^. .

$1998 Mills/kWh
SONl

DSW
Fall Win S r Sum

. 1 a i. i, . i,
Hi h Load Houis (57% of hours)

12.1
12.0
12.0
12.5
12.6
13.1
13.8
13.8

8.4
8.2
8.1
8.0
7.8
7.7
7.6
7.4

18.0
17.8
17.9
18.6
18.7
19.5
20.5
20.5

!».»';

23.3
23.0
23.0
24.0
24.1
25.1
26.5
26.5

4.5

24.3
24.0
24.0
25.1
25.2
26.2
27.6
27.6
4. (5

19.2
19.0
19.1
19.9
20.0
20.8
21.9
21.9

21.4
21.2
21.2
22.1
22.2
23.1
24.4
24.4

1.1
Low Load Hours (43% of hours)

12.5
12.3
12.1
11.8
11.6
11.4
11.2
11.1

16.1
15.8
15.5
15.3
15.0
14.8
14.5
14.3

14.7
14.4
14.2
13.9
13.7
13.4
13.2
13.0

11.6
11.4
11.2
11.0
10.9
10.7
10.5
10.3

12.9
12.7
12.5
12.3
12.1
11.9
11.7
11.5

FaU

20.4
20.1
20.2
21.0
21.1
22.0
23.2
23.2

,s

12.3
12.1
11.9
11.7
11.5
11.3
11.1
10.9

Avera e

Annual

19.8
19.6
19.6
20.5
20.6
21.4
22.6
22.6

Jl %.>

12.8
12.6
12.3
12.1
11.9
11.7
11.5
11.3

TtlToC 17, 'lb )(4tl IS.5'1 n,T^ 3. i>, 3». »°.fe<'»i. S?- a'i,?f ^,M
.>:

,ji:. Aic = 6A^ - l^i»^ /(" hfs (^7 ''»

)('<. oeui lya." t^p'/" y ^'"s 35 A

Real
Escalation

-1. 1%
0.2%
4. 2%
0.5%
4. 1%
5.4%
0. 0%

%

-1. 7%
-1.7%
-1.7%
-1.7%
-1. 7%
-1. 7%
-1. 7%

l^sc c

>u m w c <

q-1 .-

^ -/

^ -
\^l\r\^

11 h

3. L , 1> -

^s, ^'

^, 9<\
\^. <i{\

-T^' ^> ., /-n, '<^""

Page 118



PacifiCo RAMPP-5 Cha ter4

Graph 4-8
Wholesale Market Prices: High-Load Hours
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OWC = COB (California Oregon Border) and Mid Columbia based prices.
DSW = Palo Verde based prices.

The new average annual price for 1998 of 19.8 mills/kWh is almost 12
percent higher than the RAMPP-4 Update price of 17.7 mills/kWh.
However, the new average annual price for 2003 of 21.4 mills/kWh is 23
percent lower than the RAMPP-4 Update price of 27.8 miIls/kWh.
Whereas the RAMPP-4 Update prices assumed very high escalation rates
in 2001 and 2002 (18.6 and 19.8 percent, respectively), the new prices
assume more moderate escalation rates, never exceeding 5.4 percent.

Price escalation from the 1998 starting point is determmed after
considering projected WSCC load and resource balances, current market
trends, and the experience of the company's energy traders.

Graph 4-9 shows the average annual short-term market prices and price
escalation rates for the new RAMPP-5 base case and for the RAMPP-4

Update. The RAMPP-5 prices start at a higher level but escalate at a
slower rate.
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The new RAMPP-5 base case re-specified the amount of power avaUable
in the wholesale market for new short-terin purchases and sales (formerly
referred to as non-firm purchases and sales in RAMPP-4 and in the
RAMPP-4 Update). The model now assumes that there is a certain
amount of energy available at one price and more energy available at a
price two n-iills higher. Table 4-10 shows these amounts:

Table 4-10

Modeled Market by Geographic Area

Purchases

owe
DSW
CAL

Available at
Market Price

350 MW
350 MW

0

Available at Price

+ 2 mills/kWh

100 MW
100 MW

0

Sales
owe
DSW
CAL

Available at
Market Price

700 MW
700 MW
500 MW

Available at Price

- 2 mills/kWh

200 MW
200 MW
100 MW

OWC, DSW, and CAL are the only areas where the model can make
purchases or sales of short-term power. The model can make 100 MW
more in short-terin purchases in two of the areas at an incremental price 2
mills higher, and can make 200 MW more in short-term sales in each area
at an incremental price 2 mills lower. This is an attempt to develop
supply curves in the wholesale market.

Gas Prices

The modeling of gas prices for the new RAMPP-5 base case included two
steps. The first is an estimate of the beginrung gas price. The second is an
estimate of price escalation rates for the study period. Gas prices can be
either at the wellhead, at the plantgate (into the pipeline), which includes
costs for gathering and processing, or at the border, which includes costs
for transportation and shrinkage (losses). PacifiCorp relies on three
pipeline locations for its gas supplies: British Columbia at Sumas, Alberta
at Kingsgate, and the Rockies through three sources (Questar, Northwest,
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and CIG). British Columbia and Alberta gas flows to the western part of
the PacifiCorp system; gas from the Rockies flows to the eastern part of
the PacifiCorp system.

Before addressing the two steps, a review of recent gas price history is
helpful. Significant price differences remain ainong the major gas-
producing regions. Graph 4-11 shows historical price comparisons and
demonstrates the price differences between the Western Canadian basin,
the Rockies and Henry Hub.

Graph 4-11
Nahiral Gas Price Projections

Historical Price Comparison ($/MMBtu)
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The lack of sufficient pipeline capacity to Eastern Canada and to the
Midwest has effectively constrained the flow of Rocky Mountain
production, leaving a significant portion of current production still
captive to the Western United States. As long as the price differentials
continue to be in excess of pipeline expansion costs, producers will have
strong financial incentives to finance new transport capacity. Table 4-12
shows proposed pipeline expansion projects, which should mitigate some
of the large price differentials.
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Table 4-12

RAMFP-5: NATURAL GAS PRICE PROJECHONS
PROPOSED PIPELINE EXPANSION PROJECTS

Pio'ect

Pony Express

TransColorado

Date

Late 1997

1998

Havasu Expansion AprU, 1997

WIC Expansion August 1997

Colorado Interstate Gas August 1997

Southern Crossing Nov. 1999

Foothills - Northern Border Nov. 1998

Alliance Late 1999

SizelMcf/Da ) Recei t

255,000 Wyoming

300,000

180,000

192,000

68,000

215,000

700, 000

Piceance/

Colorado

San Juan

Kanda/
W omin

Wind River,

W omin

Alberta

Alberta

1,325,000 Alberta/BC

Destination

Kansas City

New Mexico, Texas

El Paso, Transwestem

ElPaso

Nebraska

Rawlins

Vancouver

Chicago

Chicago

With the exception of last winter, natural gas prices in the Pacific
Northwest have traded at significant discoiuits to Henry Hub. Several
factors contributed to last winter's pricing abnormality. Working gas
levels in western storage fields were about 70 percent of capacity at the
start of the winter season. Mild winters over the last few years resulted in
an imderestimation of demand requirements. In addition, a reduction in
long-term firm gas contracts and an increased reliance on index and short-
term contracts have increased price volatility.

The first step in developing gas prices for use m RAMPP-5 is
determination of a beginning 1998 price for both the west side of the
system and the east side. A market solicitation on July 23, 1997, produced
border prices for Sumas in Alberta ($1.56/MMBtu) and BSngsgate in
British Columbia ($1.48/MMBtu). Their average ($1.52) represents the
price for the westside of the PadfiCorp system. For the eastside, the
Questar plantgate price for 1998 of $1.71 is comparable. For both, the only
additional cost before the end user is transportation. The result is a raw
1998 gas price for the west side of $1.52/MMBtu and for the eastside
$1.71/MMBhi.

The modeling of a gas price escalation rate for RAMPP-5 used a hybrid
approach similar to that used in the RAMPP-4 Update. As in the
RAMPP-4 Update, the company used the concept of full cyde replacement
costs for the time period through 2006, and traditional independent price
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projections for the years after 2006. The year 2006 is the dividing line
between the two time periods because it is when most gas forecasters
expect depletion of existing proven western reserves. As in the RAMPP-4
Update, the period through 2006 reflects the trending of wellhead gas
prices towards full cycle recovery costs from current prices. Once at full
recovery cost, wellhead gas prices then escalate using escalation rates
from independent price projections.

The company obtained full-cycle replacement cost estimates from the firm
of Barakat and Chamberlin, Inc. Their extensive market research

suggested that a quantifiable range of well head costs exists. During the
initial ten year period, the escalation rate represents the annual percentage
increase necessary to move from current prices to full-cycle replacement
costs in 2006. Table 4-13 shows the components for full cycle replacement
costs in British Columbia, Alberta, and the Rockies in both 1998 and 2006
dollars.

Unlike the RAMPP-4 Update, RAMPP-5 incorporates expected ongoing
technological improveinents. Significant technological improvements in
exploration and development drilling have reduced production costs.
Many of the independent natural gas price forecasters cite technology
iinprovements, in addition to improved gas recovery, as the leading
contributors for the lowering of long-term price growth rates.
Approximately 65 percent of the full-cycle replacement costs can be
attributed to technological related factors. According to Barakat and
Chamberiin, expected technological improvements should reduce
technologically related cost by as much as 2 percent a year.

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

Several of the major natural gas price growth studies used in the RAMPP-
4 Update were updated during 1997. Table 4-14 shows the results of the
studies used by the company. These include reports by the gas industry,
government, and independent organizations.
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Table 4-13

NATURAL GAS PRICE PROJECTIONS
FULL CYCLE REPLACEMENT COSTS

$1998 $/MMBtu

EXPLORATION DRILLING

DEVELOPMENT DRILLING/FACIUTIES

LEASE OPERATING EXPENSE

FINANCING

ROYALTY

TAXES

TOTAL WELLHEAD COSTS

BRTTISH

COLUMBIA

$0.20

$0.35

$0. 15

$0.12

*0.17

$0.11

$1.10

$2006 $/MMBtu

BRITISH

COLUMBIA

ALBERTA

$0.25

$0.30

$0. 10

$0.12

$0. 16

$0.11

$1.04

ALBERTA

ROCKIES

$0.29

$0.57

$0.19

$0.16

$0.24

$0.11

$1.55

ROCKIES

EXPLORATION DRILLING $0.24

DEVELOPMENT DRILLING/FACIUTIES $0.43

LEASE OPERATING EXPENSE $0.18

FINANQNG $0.15

ROYALTf $0.20

TAXES $0.13

TOTAL WELLHEAD COSTS $1.33

$0.30

$0. 36

$0. 12

$0.15

$0. 19

$0.13

$1.25

$0. 34

$0.69

$0.23

$0. 19

$0.29

$0. 13

$1.87

SOURCE:

BARAKAT & CHAMBERLIN, INC.
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Table 4-14
SUMMARY OF LONG TERM ESCALATION RATES

FOR WELLHEAD PRICES: POST 2006

LOW GROWTH RATE AVG
GRI

MEDRJM GROWTH RATE AVG
AGA

DOBSON
WEPA: ROCKIES
WEFA: ALBERTA

DOE/EIA

-0. 2%
-0.20%

0.70%
0.43%
0.75%
0.58%
0.80%
0.94%

HIGH GROWTH RATE AVG
DRI

1.8%
1.80%

INDEPENDENT GAS PRICE GROWTH STUDIES

PUBUCATION

GRJ BASEHNE PROfECTION

DEPARTMENT OF ENERGY/EIA

ANNUAL ENERGY OUTLOOK

DPI: WORLD ENERGY SERVICE
U. S. OUTLOOK SUPPLEMENT

DATE

JANUARY 1997

JANUARY 1997

SPRING 1997

AMERICAN GAS ASSOCIATION

"THE GAS ENERGY SUPPLY & DEMAND JANUARY 1997
OUTLOOK 1996-2015'

WEFA FALL/1995
WINTER/1996

DOBSON RESOURCE MANAGEMENT
SURVEY OF HYDROCARBON PRICE

FORECASTS UTILIZED BY JANUARY 1997
CANADIAN PETROLEUM CONSULTANTS

AND CANADIAN BANKS

LONG TERM PRICE PROJECHONS
& ESCALATION RATES (%/YEAR)

2000 2005 2010 2015 2020

$1.89
$1. 74
2.34%

$1.82
2.48%

$1. 82
$1. 66

-7. 32%

$1. 94
-3. 74%

$170
-1.96%

$1. 18
5. 29%

$1.43
$1. 31
5.77%
$1.22
$1. 12
7. 07%

$2. 05
$1. 67
0.75%

$1.94
1. 88%

$2. 33
$1. 83

-2. 27%

$2.03
-1. 90%

$1. 85
0, 06%

$1.33
3. 69%

$1.84
$1.46
3.46%
$1. 64
$1.29
4. 48%

$2.33 $2,74
$1.64 $1.64
0.38% 0.28%

$2.01 $2. 13
1. 49% 1.41%

$3. 01 $3. 96
$1.98 $2. 19

-0,91% -0. 14%

$2. 12
-0. 46%

$1.91
0.27%
S1.38
2. 63%

$2.20
$1.50
2.33%
$1.99
$1.36
3. 11%

$2. 12
-0. 34%

$1.96 $2.02
0.33% 0. 39%
$1.44 $1.50
2. 16% 1, 88%

NOMINAL
REAL

%

%

REAL
%

NOMINAL
REAL

REAL
%

REAL
%

REAL
%

NOMINAL
REAL

%

NOMINAL
REAL

%

Gas transportation and storage costs have been updated to reflect the
current released capacity values. In the case of both Northwest Pipeline
and PGT, longer term rates have been escalated to represent estimated
expansion costs. Transportation costs for the westside are $0.17, and for
the eastside are $0.22. These compare to $0. 36/MMBtu and $0.24,
respectively, for the RAMPP-4 Update. The westside storage charges
have been updated to reflect the expected costs associated with the Wild
Goose storage charges. This project should be completed in 1998. The
eastside storage project rates have been modified to reflect the current
tariff rates associated with Clay Basin storage. In addition to the variable
cost of storage, some additional costs are fbced. The company converted
these fixed costs to $/kW year for ease of modeling.
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Table 4-15 shows the year-by-year delivered natural gas prices m dollars
per MMBtu as input into the model for the westside and the eastside.
Graph 4-16 shows the same information.

Table 4-15

Delivered Natural Gas Prices in $/MMBtu

Yeu

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2D14

2015
2016

. 2017

Gas Price

$1. 52

$1. 54

$1. 55

$1. 57

S1. 58

$1, 59

$1. 61

$1.62

$1. 64

$1. 65

$1. 65

$1. 66

$1. 67

$1. 67

$1. 68

$1. 69

$1. 69

$170

$171

$1.72

Pacific NW est Side

rans rtatio Total $1998 Nominal $ Gas Price

Mountain East Side

rans ortatio Total $1998

Avera e Annual Escalation

1998-2007 0.93%

2008-2017 0.40%

$0. 18

$0. 18

$0.18

$0. 18

$0. 21

$0. 21

$0. 21

$0. 21

$0. 21

$0.32

$0. 32

$0. 31

$0. 30

$0.30

$0. 29

$0.29

$0. 28

$0. 28

$0. 27

$0. 26

6. 93%

-1. 94%

$1. 69

$1. 71

$1. 73

$1. 74

$1. 79

$1.81
$1. 82

$1.84

$1^5

$1.97

$1.97

$1.97
$1.97

$1. 97

$1.97

$1. 97

$1.98

$1. 98

$1.98

$1.98

1. 70%
0. 05%

$1. 69

$1. 77

$1. 85

$1. 93

$2. 06

$2. 15

$2.24

$2. 34

$2. 44

$2. 69

$2. 78

$2. 88

$2.98

$3. 09

$3. 19

$3.31

$3. 43

$3. 55

$3. 68

$3. 81

5. 26%

3. 55%

$1.71
$1. 73

$1. 76

$1. 79

$1.82

$1. 84

$1. 87

$1.90

$1. 93

$1. 97

1. 97

$1. 98

$1. 99

$2. 00

$2. 01

$2. 02

$2. 03

$2. 04

$2. 05

$2.06

1. 57%
0. 45%

$0. 22

$0. 22

$0. 22

$0. 22

$0, 22

$0. 22

$0. 22

$0, 22

$0.22

$0.22

$0. 22

$0.22
$0.22

$0.22

$0. 22

$0.22

$0. 22

$0. 22

$0. 22

$0. 22

o.oa%

0. 00%

$1.93

$1.96

$1.98

^. 01

$2.04

$2. 07

$2. 10

$2.13

$2. 16

$2. 19

.20

$2. 21

$2. 21

$2. 22

$2^3

$224

$225

$2^6

$227

$228

1. 40%
0. 41%

Nominal S

$1. 93

S2. 02

$2. 12

S2. 23

$2. 34

$2. 45

$2. 58

$2. 70

$2. 84

$2. 98

$3. 10

$3.22
$335

$3. 48

$3. 61

$3. 75

$3. 90

$4. 06

$4. 21

$4.38

4.95%

3.92%

Graph 4-16

Nominal Gas Prices ($/MMBtu)

$4.50

$4,00

$3.50

-D- Mountain (East Side)

-.- Padfte NW (West Side)

S3.00

S2.50

S2.00

$1.50
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
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Table 4-17
Comparison of RAMPP 5 Vs RAMPP-4 Update
Pacific NW Gas and Transportation Prices

Nominal 1998 Prices

Variable Costs

in $/MMBtu

1998 Gas Price

Trans ortation

Stora e

Total Variable

Fixed Costs

$/kW-
Total Fbced

Combined C de

RAMPP-5 R-4U date

1.52 1.36
0.17 0.36

1.69 1.72

Sim Ie C de

RAMPP-5 R-4U date

1.52 1.36

0. 06
1.58

0. 10
1.46

Combined C de Sim Ie C de

RAMPP-5 R-4U date RAMPP-5 R-tU date

$ 13.91 $ 12. 85

Nominal 2002 Prices

Variable Costs

in $/MMBtu

2002 Gas Price

Trans ortation

Stora e

Total Variable

Fixed Costs

$/kW-
Total Fixed

Combined C de

RAMPP-5 R-4U date

1.82 1. 72
0.24 0.42

2.06 2. 14

Sim Ie C de

RAMPP-5 R-4V date

1.82 1.72

0. 07
1.88

0. 11
1.83

Combined C de Sim Ie C de

RAMPP-5 R-4U date RAMPF-5 R-4U date

$ 15. 96 $ 14. 75

Table 4-17 compares gas price assumptions used in the new RA.MPP-5
base case to those used in the RAMPP-4 Update sensitivities. It provides
the comparison for both a combined cycle and a simple cycle gas-fired
plant. For nominal 1998 prices for a combined cycle imit, although the
commodity gas price increased, transportation costs decreased by a
greater amount, resulting in a slightly lower total variable cost. For a
simple cycle, the decrease m storage costs did not compensate for the
higher gas price, resulting in a higher total variable cost. The same
pattern held for nominal 2002 prices.

PacifiCorp developed the above gas price estimates and forecast during
August 1997. The company recognizes that due to the changing nature of
gas markets, the above estimates and forecasts could be different if
finalized at an earlier or later point in time.
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Cost of Ca ital

Cost of capital determines the annualization rate used in calculating the
total resource cost for each resource in the portfolio, both demand-side
and supply-side. A higher cost of capital results in a higher TRC. The
nominal cost of capital used for the RAMPP-5 base case is 10.26 percent.
This is capital costs in the traditional fonnat used by regulators.
However, it is a mix of pre-tax and after-tax capital costs. Debt is on a pre-
tax basis, while preferred and common equity costs are on an after-tax
basis. From a financial analysis perspective, investment alternatives are
evaluated on the present value of a project's after-tax cash flows. To
calculate the nominal discount rate, an after tax cost of capital is calculated
by removing income taxes from the cost of debt. The resulting nominal
discoiuit rate is 9.08 percent. After adjusting for inflation the real after tax
discoiint rate is 5.39 percent.

The real cost of capital increased from 4.8 percent in the RAMPP-4 Update
to 5.39 percent. Inflation increased from 3.0 percent in the RAMPP-4
Update to 3.50 percent. DRI's forecast of inflation over the next 20 years
increased since their forecast created about a year ago. Table 4-18 shows
the RAMPP-4 Update and RAMPP-5 components.

Transmission Costs

The company adjusted transmission costs for inflation. The portfolio of
costs for new supply-side resource includes the cost to connect the new
resoiuce to the backbone transmission grid. Table 4-19 showing the entire
portfolio of potential resources includes a column showing the
transmission cost to connect each resource to the existing transmission
grid. The company does not believe that the costs used in RAMPP-4 have
increased or decreased since RAMPP-4, other than for two years of
inflation.
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Table 4-18

Comparison of RAMPP 5 Vs RAMPP-4 Update
Cost of Capital

RAMPF-5

Debt

Preferred Stock

Market E uit

Total

Inflation

Real Discount Rate

Ca ital
Structure

38%
4%

58%
100%

3.5%
5.39%

Cost

8.2%
7.8%

11. 8%

Wei htedCost

Pre-tax After-tax

3. 10%
0.31%
6.84%

10.26%

1.93%
0.31%
6.84%
9.08%

RAMPP-4 Update

Debt

Preferred Stock

Market E ui

Total

Inflation

Real Discount Rate

Ca ital

Structure

46%
7%

47%
100%

3.0%
4. 80%

Cost

7.2%
6.8%

11.5%

Wei htedCost

Pre-tax After-tax

3.30%
0.47%
5.41%
9. 18%

2.05%
0.47%
5.41%
7.93%

Su I -Side Resources

The biggest change in supply-side resources is a significant decline in
capital costs. Most of the cost reduction is due to increasing competition
ainong vendors of power plant equipment and decreased redundancy in
design. Since RAMPP-4, costs for natural gas-based power plants
declined approximately 39 percent and costs for coal-based power plants
declined about 18 percent. Competitive pressures in the electric utility
industry will continue to influence costs for a number of years.

The company updated the portfolio of supply-side resources by first
adjusting costs to 1998 dollar values using an escalation rate of 3 percent.
In addition, the portfolio includes cost changes in certain technologies.

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

. Microturbines and fuel cells designed for use in distributed generation
applications. These systems are still in the demonstration and design
phases.
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. Pressurized fluidized bed combustion (PFBC) is an alternative to
conventional coal firing. PFBC has been demonstrated in a limited size
range.

. Solar thermal hybrid: the demonstration of this technology at Solar II
has spurred consideration of a hybrid arrangement of solar thermal
with a conventional combustion tiirbine to achieve a more competitive
power plant. Heat from the solar portion of the plant preheats
combustion air and fuel to improve the overall efficiency of burning
nahu-al gas. Future applications depend on demonstration work.

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

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

. Plantation biomass reHects recent interest in systems that can be
carbon-dioxide neutral by growing trees and then burning them. The
Update includes this technology because of the availabUity of high-
quality Pacific Northwest sites. Application on a commercial basis is
still a number of years in the future.

. Storage systems may become more important in a competitive market
to help system reliability and to meet the needs of customers.

Table 4-19 shows the potential resources sorted by TRC and each of the
cost components. Fixed operation and maintenance (O&M) expenses for
resources in the portfolio include the ongoing capital cost required to keep
the proposed power plant operational and efficient. Based on present
plant experience, this is a cost of $7.00/kW-year. The coal plant estimates
in the portfolio include this added cost. Other generation systems also
have a cost of $3.00/kW-year for similar ongoing costs.
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Potential Resources Sorted by Total Resource Costs

s
BT
n

I

l-a
JB
%

w
M

Short

Name Descri tion

OC2 OWC Co en 2
OC1 OWC Co ml
IC2 Idaho C en 2

UC2 Utah Co en 2

OCC OWCCombmedC de
ICl Idaho Co en 1

UC1 Utah Co en 1

ICC Idaho Combined C de
UCC Utah Combined C de

WCC W Combined C de

UG1 Utah PC Hunter 4 $20/Ton
WG1 W o PC W odak 2

WG2 W o Coal $6.70/Ton
UCf UlahIGCC Hunter 4
WCY W oIGCCW odalc2
WCZ W oIGCCCT
UG2 Utah Coal $23. 25/Ton
UCZ UtahIGCCCT

UG3 Utah Coal $27.00/Ton

OCT OWCGeolhennal
UGT UBhGeotheimal
UW1 Utah Wind

WW1 W o Wind

OCT OWC Sim Ie C cleCT
UCT Utah Sim Ie C cleCT

WCT W o Sim Ie C cleCT

mT Idaho Brid er Trans

IEV Idaho Htr/Id Trans L

GET OWCBrid erTransL

UET Utah W o/UtTranL
OPS OWCFum Stora e
UPS Utah Pum ed Stora e
USR Utah Solar

Unit Size MW 1st

Unit Max MWs Year

Size Annual Avail. Avail

Forced Maint. Full Load Heat Rate

Outage Outage Incremental Avera e
Rate Rate BTU/kWh

Emissions

NOX TSP C02
Ibs/NMBtu

Ca italCost

Unit Trans-

Cost mission

234
25

198
198

234

30

20

198

198

182

400

325

325

262
262
262
400

262

400

50
50
50
50

159

135

124

500
500
500
500

200

200

50

470

160

230
400

500
500
500
500

200

200

100

1, 390

215
230

1.780
450 unlimit

30 30
20 15

450 unlimit

450 unlimit

450 unlimit

400 400

264 264
330 unUmit

262 262
210 210

262 imlimit

400 1, 250

262

400 1^50

100 300

100 300

100 200

100 200

370 unlimit

370 unUmit

320 unlimit

1,000

1,000
1,000
1, 000

sna
200

1,000

2002

2002

2002

2002

2002

2002

2002

2002

2002

2002

2004

2004
2004

2004

2004

2004
2004
2004

2004

2001

2001

2000

2000

2002

21X12
2002

2002

2002
2002
2002

2003

2003

1999

3. 3%

3. 3%

3. 3%

3, 3%

3. 3%

3. 3%

3. 3%

3. 3%

3. 3%

3.3%

4.0%
4.0%
4. 0%

5. 0%

5.0%
5.0%
4.0%
5.0%
4. 0%

l. S'X,

1.5%
5. 0%

5. 0%

1, 5%

1. 5%

1.5%

0.0%
0. 0%

0.0%

0, 0%

1.0%
1. 0%

0. 0%

3.8%
3. 8%

3, 8%

3. 8%

3. 8%

3. 8%

3, 8%

3, 8%

3. 8%

3. 8%

45%

45%
4.5%
4. 5%

4. 5%

4.5%
4.5%
4.5%
4. 5%

3. 8%

3. 8%

0. 0%

0. 0%

0. 0%

0. 0%

0.0%

0.0%
0.0%
0. 0%

0. 0%

0. 0%

0.0%
0.0%

6, 200

4, 300

6,200
6^00
6^70

4, 300

4, 300

6, 370

6, 370

6^70

9^60
9,560
9,560
7,980

7,980
7,980
9,560
7,980

9,560

10. 000

10,000

10340
10^40

10, 340

6^00

5^00

6, 800

6, 800

6, 701

5^00
5^00
6, 701

6, 701

6,701

10, 060

10, 060

10, 060

8,40«
8,400

8,400

10^)60
8,400

10,060

10,000
10, 000

10,879

10, 879

10^79

0. 016

0. 016

0. 016

0, 016

0. 016

0. 016

0. 016

0. 016

0. 016

0.016

0.100
0. 100

0. 100

0. 070

0.070
0.070
0. 100

0. 070

0. 100

0. 003

0.003
0.003
0. 003

0. 003

0. 003

0. 003

0. 003

0. 003

0. 003

0.015
0.015
0. 015

0. 015

0.015
0.015
0, 015

0. 015

0. 015

118.0

118.0

118.0
118.0

118.0

118.0

118.0
118.0

118.0

118.0

206.0
206.0

206.0

206.0

206.0
206,0

206.0

206.0

206.0

0.090 0.003 118.0

0.090 0.003 118.0

0.090 0, 003 118.0

430

1, 009

506

506

400

1, 187

1, 187

471

471

500

1,180
1, 380

1, 380

1,301
1^01
1^01
1^80
1, 301

1.380

2,276
2, 276

1,075

1,075

315

371
394

716
716

4, 763

60

75
75

75

90

90
100

54
544

544
54

544

544

150
150
150

100

100

140

140

75

90

100

150

150

300

302
100

100

1
<-n

9

s
1»>

Ijfa R5 - Rapnrt Ttblf Chaptw 4 jdt 4-1B



Table 4-19 (Page 2 of 2)
Potential Resources Sorted by Total Resource Costs

s
%

u
&)

Short

Name Descd tfon

OC2 OWC Co en 2

OC1 OWC Co en 1
IC2 MahoCo en 2

UC2 Utah Co m2
OCC OWC Combined de
IC1 Idaho C en 1

UC1 Utah Co en I

ICC Idaho Combined C cle

UCC Utah Combined C cle

WCC W Combined

UG1 Utah PC Ilunter 4 $20/Ton
WG1 PCWodak2
WG2 W oCoa] $6.70/Ton
UCy UtahIGCCIIunter4

WCf W IGCCW odak2
WCZ W IGCC CT
UG2 Utah Coal $23.25/Ton
UCZ UtahIGCCCT
UG3 Utah Coal $27.00/Ton

OCT OWC Geothermal

UGT Utah Geothermal

UW1 Utah Wind
WW1 W Wind

OCT OWC Sim leCydeCT
UCT Utah Sim Ie C cleCT
WCT W oSim leC cleCT

IET Idaho Brid erTrans

1EV Idaho Htt/U Tram L
OET OWCBrid erTransL

UBT Utah W u/UtTrmL
OPS OWC Pum Stora e

UPS Utah Fum edStora e

USR Utah Solar

Ca ital Cost $/kW

Total Payment Annual Pmt
Ca Cost Factor $/kw-Yr

490

1,009

581

581
475

1,187
1, 187

561
561

600

1^34
1,924

1,924

1^55
1,845
1,845
1530
1^51
1^30

2^76
2^76
U15
U15

390
461

494

150

150

300

302

816

816
4,763

9.36% $
9. 36% $

9.36% $
9.36% $
9.36% $
9.36% $
9. 36% $

9.36% $
9. 36% $

9. 367a $

8.501. t
8.50% $
8.50% $
870% $

8.70% $

8.70% $
8.50% $
8, 70% $

8.50% $

9. 90% $

9. 90% $

10.58% $
10. 58% $

9, 58% $

9. 58% $
9, 58% $

8.50% $

8.50% $
8.50% $
8.50% $

8.50% $

8.50% $
10.32% $

44. 12

47. 30

12. 75

12.75
25.50
25.67
69. 36

69. 36

491. 51

Fixed Cost

Total Ttl Fixed

O&M t/kW-Yr

Convert to Mills

onversio Ttl Fixed

Utilization Mills/kWh

Ener Cost in 2003 $1998 Variable Total

1st Year Levelized O&M Resource
$/MMBtu Mills/kWh Mills/kWh Cost

45.91 $
94, 43 $

54. 42 $

54.42 $

4AA6 $
111. 09 $

111. 09 $

52.47 (
52. 47 $

56. 16 $

104.89 $
16354 $
163.54 $
117. 89 $

160, 52 $

160.52 $
130.05 $
126.24 $
130. 06 $

235. 22 $

235. 22 $

128,55 $
128.55 $

37. 36 $

5.67
5.67
6.66
6.66

29, 00

6.66
6.66

34.12
34. 12

3625

41. 37

41. 37

41. 37

40. 28

40.28
40.28
41.37
40. 28

4137

18. 91

18.91
7056
7056

22. 31
25. 91

26. 53

U.79
16. 79

19. 75

51.57
100. 09

61. 08

61. 08

73.46
117. 76

117. 76

86. 59

86. 59

92. 41

146.26
204. 91

204. 91

158.17
200. 80

200.80
171.42
166. 52

171. 42

254. 13

254. 13

199. 11

199. 11

59. 67

70. 03

73. 83

12. 75

12.7S
25.50
25. 67

86.15
86.15

511JZ6

85%
85%
85%
85%
85%
85%
85%

85%
85°,.

85%

85%

85%

85%

85%

85%
85%
85%
85%
85%

90%

90%

36%
36%

15%

15%
15%

100%

100%
100%
100%

30%

30%

23%

6.93
13. 44

8. 20

8. 20

9.87
15. 81

15, 81

11. 63

11.63
12. 41

19.64
27.52
27. 52

21. 24

26. 97

26.97
23. 02

22. 36

23. 02

32. 23

32. 23
64. 03

64.03

45.41
53. 30

56. 18

1. 46

1. 46

2. 91

2.93
32, 78

32, 78

254. 58

1. 81

1.81
2. 07

2.07
1. 81

2, 07

2. 07

2. 07

2, 07

2.07

0.95
0. 42

0. 43

0.95
0.42
0. 43

1.11
1.11
1. 29

1. 07

1. 07

1. 87

2, 13

2. 13

1.95
1. 95

2.23
2.23
1.95
2.23
2. 23

2.23
2. 23

2.23

1.06
0. 44

0, 45

1. 06

0.44
0.45
1.23
1.23
1.43

1. 07

1. 07

2, 01

2.29

2. 29

12. 10

7.77
13. 82

13A2
12.44
9. 58

9. 58

14. 20

14. 20

1420

10. 10

4.16
4.29
8. 43

3.48

358
11.74

9. 80

13. 63

10.73
10.73

20.81

23. 68

23. 68

0.56
056
0. 56

0.56
0. 50

0, 56

0. 56

0. 50

0, 50

0.50

0. 48

0. 48

0. 48

2.26
2.26
2. 26

0.48
2.26
0, 48

2, 12

2. 12

0. 10

0, 10

0. 10

19.59
21. 78

22.58
22.58
22. 80 ?1.. '7;!'
25.96
25. 96

26.33
26. 33

27.11

30.22
32. 16

32. 29

31. 93

32. 70

32.81
35.24
34. 42

37.13

45. 08

45. 08

64.03
64. 03

3, 49

66. 32
77. 07

79. 96

1.46
1.46
2.91
2. 93

32. 78

32.78
258. 07

A
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The two pages of Table 4-19 show the portfolio of supply-side resources
included in the modeling. It begins with non-cost characteristics: unit
sizes (although the model selects only the exact amount needed to bring
the system to a 10 percent reserve margin), first year available, outage
rates, heat rates, and emissions. The table continues with full cost
information, beginning with capital costs for the plant and transmission
needed to connect it to the backbone transmission system. The table
converts this to an annual payment amount using the payment factor, and
adds fixed O&M to arrive at a total annual fixed cost. The table then
converts the total annual fbced cost to a mills/kWh. The overall

mills/kWh is never input into the model. The model calculates its own
mills/kWh to make its resource addition selections based on how the
system needs a particular resource in each year. The company uses this
table, and the resulting TRC, as a reasonableness check against model
output results.

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

gas-fired cogeneration plants.

The next chapter combines these inputs through modeling to arrive at the
results for the new RAMPP-5 base case.
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Chapter 5: RAMPP-5 Base Case
and Comparison to

RAMPP-4 Update Base Case

The new RAMPP-5 base case incorporates the two adjustments discussed
in the fast chapter: 1) in the load forecast, and 2) in the role of wholesale
transactions. These modifications to ffiP assumptions allow the company
to better model the realities affecting utility planning m an increasingly
competitive enviromnent.

The load forecast adjustment recognizes the anticipated loss of some of the
company's existing regulated load. This load loss will occur as open
access begins in more states within the company's service territory.
California will begin open access in 1998, followed soon thereafter by
Montana. Open access will probably begin m the other states by the year
2000. The company believes that within five years it will lose at least 10
percent of its current regulated retail load. Surveys of customers who
have open access choices and surveys of intent by customers who
anticipate open access indicate that the loss could be up to 30 or 40
percent. The company does not believe it is reasonable to plan for and
biiild resources for regulated load which it expects to lose within the next
five years.

Although the company will undoubtedly gain load from new customers
in areas of open access, the company will not have an obligation to serve
these new customers due to their ability to choose their supplier. Long-
range planning of an IRP style therefore is not necessary for these new
customers. The company will certainly engage in long and short-range
planning, but it will be for a competitive market.

To recognize the reality of impending regulated load losses, the company
has reduced the load forecast used in the model inputs for the new
RAMPP-5 base case. Beginning in 1998, each year's load forecast is 2
percent less than the level in the iinadjusted forecast. Thus in 1998 the
load forecast is 2 percent less, in 1999 it is 4 percent less, etc., until it
reaches a 10 percent reduction by the fifth year. Although the company
may not begin losing 2 percent a year as early as 1998, the assumption of a
2 percent loss per year, for the first five years, allows for a sinooth
transition to the anticipated end result of 10 percent loss by the fifth year.
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The load forecast used in the new RAMPP-5 base case inodeling includes a
continuing, but constant 10 percent loss (relative to the unadjusted load
forecast) through the remaining years of the planning horizon.

The second key adjustment that the company has made is in the area of
wholesale contracts. The issue pertains to long-range contracts of one
year or more. The company does not include wholesale sales and
purchases of less than one year in anticipating the need for new long-term
resource acquisidons. Wholesale sales and purchases of more than one
year are part of the load and resource mbc that can affect decisions for new
long-term resource acquisitions. Becaiise of this, temporary imbalances in
wholesale sales versus purchases can have a dramatic iinpact on perceived
load/resource balance and thus on planning.

The new RAMPP-5 base case removes the impact of these temporary
unbalances in long-terin contracts on planning. The adjustment increases
the amount of short-term wholesale purchases made in each of the first
five years of the planning horizon to achieve a balance between wholesale
sales and wholesale purchases by the fifth year. This scenario closely
reflects the company's strategy of relying increasingly on the wholesale
market to acquire the resources needed to meet the commitaients made m
long-term wholesale sales contracts. The adjustment has the effect of
removing the iinpact of wholesale transactions on IKP inodeling.

These two adjustments are the first steps in reflecting realistic expectations
in the IRP process. The company anticipates that additional adjustments
could be necessary as all of the affected parties better imderstand the
implications of a more competitive market for the electric utility industry.

Tables 5-1 and 5-2 show the year-by-year results for the new RAMPP-5
base case. Table 5-1 illiistrates the results for suminer capacity. Table 5-2
depicts the results for energy. These tables show new resource additions
for each year of the first ten years, and then for every fifth year.
Therefore, durmg the second ten years, it is not clear whether the model
added new resources in 2008, 2009, 2010, 2011, or 2012. Since the

company does not have to make a decision now for the second ten year
period, this smnmary of results should not be a problem.
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Short Term Ca PuiA

DSM ms
OWC CeoL'wnnal

o owe c i
W OWCC 2
C OWC Combined C

OWCBrid rTransL
OWC Sim Ie C de CT
OWCPum Stora

Total

DSM ms
I IdahoC en 1
D IdahoC en 2
A Idaho Combined C

H Idaho Brid rTrans
0 Idaho Htr !dTran*L

Total

DSM F rams
UlahWind
Utah Geotherma)

U Utah Solar
T Utah C I
A Utah C 2
H Utah Combined

UtahIGCCHunter4
Utah IGCC CT
Utah PC Hunter 4
Utah Coal i23, 25 on
Utah Coal $27. 00 on
Utah Sim Ie C deCT
Utah Puoi Stura

Utah W o Ut Tian L
Total

DSMP ms
W W oWmd
Y W Combined C

IGCCW ak2
IGCCCT
PC W odak2
Coal , 70 Ton
Sim Ie C deCT

Total

0 W
M W
I W
N W
G W

Table 5-1

RAMFP-5 Baae Case

(Including 15% DSM Advantage)
Incremental Summer Capacity (MW) of Resoiirce Additions

1998 1999 2000 2001 2002 2003 2004 2005 2006

T DSMP ms i
0 Short TennCa Piudi

T C eneradon
A Combined C de CT
L AIIOtheis

Tottl

Annual Summer Peak Ca
S Native Load

Y Lan Term Sales

S DSM ms
T Tota] Re uinmenla

E

M Existin Generarion

Lan Term Purchaaw

t Short Term Market

& Short Term Ca Purdt
& New Resources

It Total Reiniucea I

Reserves
Reserve Ma n %

6.0 S.8 63 6.2 63 63

fco

as

as

i l.l

19S

Ul

19.0

19S

aci (MW)
7^26 7 9
2^93

19
10100 io 5

S966
1

220

1,109
11.0

1 6
9W
440

7 9
2444

9914
W2
660

1DL6

2.1

7^93
2fl9l

970
880

2flSS
21S

7^62
1M5

9955
723

1122

2AW
2&£

77B5
1793

116

6.4 6A

7 9
1 93

1M

UL3

23

8^108
1 7B

156

9 48
558
8U

2 4
Z1.I

153
23.1

8162
1

175
9 49

558
80S

1, 767
18. i>

9 7
558
554

2012

179.7

26.1

47.3

8.7

9 7
440
548
ISO

in TO!

981
10.0

2B17

sees

423

4253

4WA

33

741

liS

84.7 134^
179. 7 308^

4253

B 17 9105 9,938
1 IIZ 987 842

19S 280 I 4)4
9 92 10 66

418
423
509
425

ip>rt TaU« Ck^hr I ^h
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DSMP ms
OWC Geolhennal

o owe i
W OWC 2
C OWC Combined C de

OWC Grid rTransL
OWC Sim leC deCT
OWCPum Stoia e

Total

DSM
I Idaho C nl
D IdahoC n2
A Idaho Combined C de
H Idaho Brid Trans
0 Idaho Htr IdTransL

Total

DSMP ms
Utah Wind
Utah Geothennal

U Utah Solar
T Utah C 1
A Utah C 2
H Utah Combined C de

Utah IGCC Hunter 4
Utah IGCC CT
Utah PC Hunter 4
Utah Coal $23. 25/Ton
Utah Coal 7.00 Ten
Utah Sim Ie C deCT
Utah Fum Slora
Utah W Ut Tran L

Total

DSMF nu
W W o Wind
Y W o Combined C de
0 W KXCW odalci

.IGCCCT
PCW ak2
Coal (6. 70 Ton
Sim Ie C led

Total

M W
I W
N W
G W

DSM ms
Short Term Ca Purch

T Uon
0 ComtunedC deCT
T Coal
A Transnission

Table 5-2

RAMFP-5 Base Case

(Including 15% DSM Advantage)
Cumulative Annual Energy (MWa)

199S Iga? 2000 2001 2002 2003

8. 7 133 18.0 22^ 273

133

12

1-t

20.6

ts-a

1.6

22.6

2.0

27J

23

2.S

40.8

2004

32.1

32.1

3.0

2005

36.9

26.9

3.4

2006

41.6

2007

46.4

2012

662

2017

98.7

14.1

3.1

TJA

6S

40A

10.0

ws

sos

47.7

11.7

11.7

943

S4A

133

us

1082

60.9

15.4

ISA

t21.8

67.7

17^

17^

135.7

99^)

24.1

195S
0.1

148.4

35J&

35A

291.?

Ie C

Native Load 5^01 .S 5^44.1 5^69.5 5,9S5.9 6,112.4 6,7193 7^75.0
Fump StnrageflPtak Rtlum
Long Tiim Salt IJ068.7 1/B0.8
Short Term Sails 1^17.6 1/1733. 1, 106.2
DSM Progiamt (135) (26. 7) (533)1
Total Reqiiinment* 8, 9693 | 9^84.9 9,162.7 I 9,130, 6 | 8,948.1

EdtUn Guleratfon

L La TumPuichuta

& Short T«nn Market

fc Short TinnPuithue*

R Ntw Rwnurus

Total Reanunei

7S&6
Z20JO
334.0

764.9
440.1
19SS

7 97.7
756.1
6GOJO
U9.0

7 76.7
5S93.
7B5.4
1792^

r s
3VTA
W13
115.9

9 182. 7 9 130.5

8,SB0.8

7 16.4
395 J'
WS£
im.9

8930.8

B354.8

373.6
617.7
170.0

8,737.3

777'I.S
373,6
4073
1815

8737.3

8^69. 1 j 8A13.6 8,7013 ] 9, 088.6

7746.1
373.7
was
1<6.0

8 9.1

7 69.9
354.8
277.9
210.9

8 13.6

7 7.8
351.7
212.1
3495

0.1
8701.3

7 7.7
317S
ZIZ.l
336.7
394.7

9 ,6
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The two critical results the company considered were the year for new
resource additions, and the amount of cost effective DSM in the action
plan period. In 2012 the model began adding resources through short-
term capacity purchases. It added 180 MW of short-term capacity
purchases in 2012, and larger amounts in subsequent years. This enabled
the inodel to meet its reserve inargin requirement in a least-cost way. In
2016 the model began adding resources through cogeneration additions.

DSM additions in the new RAMPP-5 base case amounted to 13.5 MWa in
1998 and an additional 13.5 MWa in 1999. If load loss increases to 30% by
2002 the model selected only 9 MWa of DSM. The model began adding
DSM in 1998, not because the system needed additional resources in 1998.
Some DSM is cost effective relative to the operating costs of the existing
system, and relative to the wholesale market, and because DSM requires a
ramp-up period. In order to have an adequate amoimt of DSM in place in
2012 when the system actually needs it, ramp-up must begin in 1998.

The modeling results for the new RAMPP-5 base case confirm that the
major conclusions from RAMPP-4 are still valid: modest amounts of DSM
are still cost effective, the deficit year does not require a resource
acquisition decision in the next several years, gas-fired resources and
purchased power are the least-cost supply-side choices when the system
needs additional resources, renewables are not cost effective compared to
gas-fired resources, and expanding transmission capacity is not a cost
effective choice at this time.

Table 5-3 provides a comparison of these results to the RAMPP-4 Update
base case results.
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Table 5-3
Total System Inputs 1998 and 2002

^̂
»1» "
^c'

Summer MW 1998 2006

Native Load

Long-Term Sales
Cumulative DSM

Total

Existing System
Long-Term Purchases
Short-Term Purchase

Additions

Total

Reserve

Reserve %

RAMPP-4
Update
Base Case

7,382
2,648

(21)
10,008

9,994
1, 191

11,185

RAMPP-5
Base Case

7,526
2,593

(19)
10,100

9,965
1,023

220

11,208

1,178 1,109
11. 8% 11. 0%

RAMPP-4
Update Base
Case

8,922
1,362
(232)

10,052

9,658
658

747
11,058

1,005
10. 0%

RAMPP-5
Base Case

8, 162
1,362

(175)
9,349

9,753
558
805

11, 115

1,767
18.9%

The results show a 1998 system reserve of 1,178 MW under the RAMPP-4
Update assiunptions and a reserve of 1,109 under RAMPP-5 base case
assiunptions. For 2006 the RAMPP-4 Update reserve was 1,005 MW; for
the RAMPP-5 base case it was 1,767 MW. By that point the two RAMPP-5
adjustments (load growth and wholesale transactions) had their impacts
fully ramped into system requirements.

At the October 24, 1997, meeting of the RAMPP Advisory Group, several
members requested the company perform an additional model run. This
run would include all of the updated assumptions for the new RAMPP-5
base case, except for load loss and wholesale balancing. Table 5-4 shows
tiie results for incremental summer capacity of that special sensitivity case.
Table 5-5 summarizes the results of the RAMPP-5 base case with this
special case.
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Table 5-4
Base Case with No Load Loss, No Wholesale Balancing
Incremental Summer Capacity (MW) of Resource Additions

Short Term Ca Purrii

DSMPro rams

OWC Genlhennal
0 OWCC I
W OWCC 2
C OWC Combined C !e

OWCBrid rTransL
OWC Sim teC led
OWCPum Stora

Total

DSM Pro m»

I Idaho Co 1
D Idaho Co 2
A Idaho Combined C Ie

H Idaho Grid rTrans

0 Idaho Htr IdTransL
Told

1 3

6.7

351.7

6.6

M9.1

7.1

4863

7,1

381.9

7S

ns

OA

582.7

72

SWJO

7.1

1I7A

0.7

499.0

7.1

487.3

7.0

58^ 169.5

0. 6 B.7

2007 2012 2017

370. 8 614. 1 I 0

7. 1 26X1 41,6

738.1

7*1.1

2.3

120.1

161.7

3.2

DSM Pro ms

Utah Wind
Utah Geothermal

U Utah Solar
T Utah C nl
A Utah n2
H Ulah Combined C de

Utah IGCC Hunter 4
UlahIGCCCT
Utah PC Hunter 4
Ulah Goal t23. 25/Ton
Utah Coal $27^C/Ton
Utah Sim teC leCT
Utah Pum Stora e

Utah W Ut Tran L
Totd

DSMP s
W W Wind
Y W Combined C Ie
0 W olGCCW ak2
Irf W IGCCCT
1 W PCW akZ
N W Coal $6. 70/Ton
G W oSim kC leCT

Tntd

T DSMF
U Short lenn Ca Purch

T Co eneration

A Combined C eCT
L All Others

Told

13.9

23

13J

23

S5 22.8
2S6.7 361.7

1U

u

22A
MU.l

13.1

2,4

233
486J

1U

14

13.1

25

23.2
381.9

84.2

12S
582.7

12.7

IS

vis

IS

135 22. 9 21S
5C6S iW.O 4873
150J 51. 4 162.5

u.o

15

469

S3

3WA

us

IS 93 TS.5

23J 84^ 133,7
370. 8 614. 1 1 £

738. 1 347.1

Annual Summer Peak Capadty (MW)
S I Native Load 7^81 7,906 8, 10 83*2 8361
Y |Lonf! TeroiSatts 2, 593 1345 1^93
S I DSM Pn^iams
T |Tot«l Requin-nwnlt

M Exist in Cer
Purchases

Market

9934
992

9940
970

9 66 S 749
558 558

9753
558

9627
440

9627
419
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RAMPP-5 Base Case

Table 5 - 5
Impact of Removing Major RAMPP-5 Adjiistments

Annual Summer Peak Capacity (MW)

2S"Z Z017

Native Load 7^26 7389 7^93 8317
Lone Term Sales Z393 232S
DSM Proerams
Total Requli cntf

M Existin Generation

Lon Term Purchases

L Short Term Market

tt Short Term Ca Purch

R New Resources

Total Re«nnrce*

9965
1 23

220

10 76
996
440

9934
992
660

9940
970 723

1122

9 61
7S7

9749
558
812

9753
558
BOS

9757
558
554

9627
440
548

9627
418
423

Reserves

RererveMar in

1109
11,0

1436
143

2 90
26.8

74
Z4.2

2IS3
23.1

1 97
IDA

1766
18.9

1635
17.7

9B2
100

No Load Loss and No Wholesale Purchase Ad'usbnents
S Native Load

Y Lon Term Sales

S DSMPro rams

T Tottl Re ulnmtnu

E

M Exiatin Generation

ton Temi Purchases

L Short Tei

& Short Ter
R New Res

Tirtil Rti

Market
Ca Punch

Reserves

ReaeiveMar in

7 \

9965
1 24

287

1 76

1 25
wa

7906
2 25

10 76
996

352

11 4

814S

9934
992

649

11 75

1 52
ws

8 ;
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The primary impact of removing the two assumptions was to increase the
need for new resources. Without them, the system would need 287 MW
of short-term capacity purchases in 1998. The model continued making
short-term capacity purchases through 2001. Beginning in 2002, it began
adding cogeneration. It could not add cogeneration earlier because of
lead-time consti-aints. DSM increased slightly, from 29 MW (13.5 MWa) to
23 MW (16.3 MWa) in 1998.

Table 5-5 summarizes the impact of removing these assumptions. The
first section shows the key results from the RAMFP-5 base case. The
second section shows the key results from the special sensitivity case. The
third section shows the difference between the two. Removing the load
loss assiunption increases native load, for example from 7,526 MW to
7,681 MW in 1998. By 2002 the change is from 7^62 MW to 8,402 MW of
load. Removing the wholesale balancing assiunption removes short-term
market purchases. The model added short-term capacity purchases to
coinpensate for these tivo changes in assiunptions. In the special
sensidvity case, the model compensated for higher loads and for fewer
resources (no short-term market purchases) by adding new resources to
the system.

The company believes that following the path of these unadjusted results
would cause the acquisition of significant amoiuits of new resources. This
is because the coinpany could lose significant amounts of regulated load
for which it has an obligation to serve. In addition, the market provides
ample opportunities to acquire resources needed for wholesale sale
commitments. Acquisition of new resoiirces under these circumstances
would not be prudent behavior on the part of a utility facing important,
but somewhat unknown changes in the pretenses under which it conducts
business. Therefore, the coinpany does not support the results of the
unadjusted base case.

The next chapter identifies the action plan appropriate for the results of
the sensitivities discussed in Chapter 3, and the results of the new
RAMPP-5 base case.
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Chapter 6: RAMPP-5 Action Plan

To evaluate the modeling results, the company focused on the first ten
years. This focus on the early years of the planning period is due to the
changing nature of the electric utility industry and the rapid rate of
change now occurring. Given the uncertain natiue of the industry 10 to 20
years from now, the company chose not to focus model results on the
second ten year period.

The company gave considerably inore weight to the results of the new
RAMPP-5 base case than it did to the sensitivities performed on the
RAMPP-4 Update base case. The RA.MPP-5 base case incorporates
significant changes in two assuinptions: 1) the load growth adjustment,
and 2) the wholesale transactions adjiistment. Those changes allowed the
company to incorporate, in its inodeling, a more realistic assessment of
current market and industry conditions. The RAMPP-4 Update base case
did not include these assumptions.

In evaluating the modeling results, the company focused on two key
outcomes:

1) The decision year for new resource acquisitions, and

2) The cost effective amount of DSM for 1998 and 1999.

The company developed the new RAMPP-5 action plan after reviewing
the results of the sensitivities and the new RAMPP-5 base case. Since the

new RAMPP-5 base case identified DSM as the only cost effective resource
activity until 2006, development of the action plan was simplified.

Under the RAMPP-5 base case assumptions, the company does not need
new baseload resources until the year 2016. This time frame means the
company does not have to make any supply-side resource decisions in the
two years covered by the RAMPP-5 action plan (1998 and 1999), nor in the
additional two years required by Utah. Peak purchases require less than
one year of lead time, requiring a decision for 2012 in 2011. Gas-fired
resoiirces have a four year lead time, requiring a decision for 2016 by 2012.
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Developing a RAMPF action plan for the next few years, when the
company anticipates dramatic changes m the industry and in regulation is
very difficult. The company anticipates making decisions, but it cannot
anticipate how conditions may change and thus what the best action items
may be. Flexibility is the key to success in the changing electric utility
industry. The company identifies target ranges of DSM activity for the
next two years and other areas for ongoing attention.

The model chose resources based on one criteria, their ability to lower
total costs over a 40 year period. This provides useful information to the
company, but management makes its resource acquisition decisions on
other criteria as well. Management also looks at price impacts, resource
operability, fit with the existing system, fuhire uncertainties and risks, and
opportunities and conditions at the time. Evaluation of any opporhmity
typically requires more extensive financial and operational analysis than
can be accomplished within RAMPP. RAMPP provides a first step in a
careftil analysis and the evaluation process the company uses before
making an acquisition.

The model added DSM in the next two years (1998 and 1999) because
some DSM appears to be cost effective relative to system operating costs
and market prices, and because ramp-up constraints reqi iired beginning
programs now to have a sufficient amount of DSM in place when needed.
Therefore, the action plan includes a level of DSM activity sufficient to
maintain current programs.

1) Deniand Side Management: Implement the amount of demand
side activity consistent with a competitive utility environment,
considering cost and financial and price impacts. Continue with
on-going DSM activity, finding the most cost effective areas for
investment. Achieve 9 to 13.5 MWa of installed cost effective

savings in 1998, and an additional 9 to 13.5 MWa in 1999. Table 6-1
shows these high and low DSM targets for 1998 by sector and state.
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Table 6 -1

DSM (MWa) Selected for 1998 by Sector and State

RAMPP-5 Ore Wash Cal Mont Ida

High DSM Target

Total Residential 0.40 0.04 0.00 0.04 0.06

Total Commercial 2.12 0.76 0.00 0. 15 0.12

Total Industrial 0.59 0.24 0.00 0. 03 0. 18

Total 3.11 1.04 0.00 0.22 0.36

Uta Wyo Total

1. 17 0. 15 1.86

5. 16 0.54 8.85

0.90 0. 85 2.79

7.23 1.54 13.50

Low DSM Tar et

Total Residential 0. 11 0.02 0. 00

Total Commercial 1.20 0.43 0.00

Total Industrial 0.48 0.15 0.00

Total 1.79 0.60 0.00

0.02 0.06 0.73 0. 15 1.09

0.08 0.08 3.68 0.36 5.83

0.02 0.13 0.67 0.63 2.08

0.12 0.27 5.08 1.14 9. 00

In addition to its DSM acquistion activities, the company will
continue to support and work with other parties in the
development of public funding inechanisms and alternative
unplementation strategies for DSM and renewable resources.

As in RAMPP-4 and the RAMPP-4 Update, the company based its
DSM targets on DSM costs that are 15 percent lower than costs the
company artually incurs. The 15 percent reduction reflects the 10
percent Regional Act Credit and an additional 5 percent for
avoided investment in transmission and distribution.

The company selected DSM targets in the action plan by reviewing
the results of additional model runs that varied the expected load
loss due to open access and competition. The model selected
13.5MWa as the cost effective DSM for 1998 assuming a load loss as
high as 30 percent by 2002. The company expects actual load loss
due to open access and competition to be at least 10 percent by 2002
and more likely higher. Other model output showed a consistent
minimmn of 9 MWa of DSM as being cost effective for 1998.
Therefore, a range of 9 to 13.5 MWa is a reasonable target for
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annual DSM in the RAMPP-5 action plan. This provides support
for ongoing programs.

The company is concerned about its ability to achieve DSM targets
because of growing reluctance on the part of industrial customers
to unplement or pay the up-front capital costs for DSM projects.
Due to the globally competitive enviromnent that most companies
face, near term competitiveness (vis-a-vis operating costs) take
precedence over long-term paybacks associated with energy
efficiency projects. With direct access pilots and the market
opening in California, customers are clamoring for price reductions
in the form of access to open markets rather than remaining
concerned about long-term power costs. RAMPP modeling can
identify cost effective DSM targets, but fails to include
considerations of customer willingness to participate in DSM
projects.

Therefore, the achieved DSM inay not correlate closely with
Table 6-1 in terms of its distribution across states and across sectors.

The company will make every effort to achieve the DSM targets
identified in this action plan. However, some of the opporhmities
considered by the RAMPP analysis may him out to be not cost
effective. On the other hand, cost effective opportunities may arise
which the RAMPP analysis did not anticipate.

2) Existing System: Continue to make cost effective unprovements to
the existing generation, transmission, and distribution systems.

Although the RAMPP modeling did not separate out specific
existing system improvements, the company uses the results of
avoided cost calciilations to determine the cost effectiveness of

investments m the existing system. Whenever an opporhuiity
arises for an investment to improve the system and passes the
avoided cost threshold, the company seriously compares it to
alternative investment opportunities.

Improving the existing system includes pursuing cost effective
opportiuuties to relieve transmission constraints through
distributed generation. The technology of distributed generation is
iinproving in both perfonnance and cost, and the company will
continue to evaluate any opportunities that arise for cost effective
use of that technology
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The company is actively involved in work with the IndeGO task
force, and through that body, it is working on system reliability
issues. As the industry moves toward competition, electric system
reliability and the adequacy of the existing transmission system
will become increasingly iinportant.

3) Other Opportunities: Pursue cost effective resource acquisition
opportunities that meet the future needs of the company.

In a changing competitive industry, opportunities can develop
which allow the company to improve its competitive position,
increase sales at a profitable level, or unprove its earnings.
PacifiCorp will continue to pursue any such opportunities which
enhance services to customers at competitive prices and increase
shareholder value.

One of the opportunity areas that may meet customers' needs is
renewables. The company is seeing increased customer interest in
purchasing "green" power. Now that construction has begun on
the Foote Creek Wind Plant, the company is looking for other
opportunities to acquire "green" resources cost effectively.
Therefore, the company will continue to evaluate potential wind
and geothermal projects. The company's Blundell geothermal
provides a valuable learning base. The Foote Creek project and the
company s solar PV projects will also provide valuable experience
in the area of "green" resources.
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Chapter 7: Performance on
RAMPP-4 and RAMPP-4 Update

Action Plans

In the RAMPP-4 Update Report, the company reported on its performance
on the RAMPP-4 action plan during 1996. This chapter wUl siunmarize
the 1996 performance and discuss the company's 1997 performance on the
RAMPP-4 action plan as modified by the RAMPP-4 Update.

In the RAMPP-4 action plan, the company discussed the wisdom of
postponing decisions. Events since then have reinforced the benefits of
this approach. Finding cost effective alternatives to capital expenditures
has been beneficial to customers as the cost of power in the wholesale
market remained competitive diu-ing 1996 and 1997.

D DSM goal from RAMPP-4 and RAMPP-4 Update Action Plans:
Implement 23 MWa of installed cost effective savings for 1996 and
15. 7 MWa for 1997. In addition, pursue the following activities: a)
identify and pursue opportunities to target DSM to areas that will
allow the company to reduce its transmission and distribution
costs, and b) pursue ways to increase participant contribution to
DSM costs and develop alternative funding sources. The company
modified the DSM targets m the RAMPP-4 Update. The new
information included in modeling a RAMPP-4 Update base case
indicated that only 15.7 MWa of DSM was cost effective for 1997.

Performance: The company achieved 24. 1 MWa (105 percent) of
the 1996 goal of 23 MWa and expects to meet the 1997 goal of 15.7
MWa by the end of 1997. PacifiCorp's DSM achievements have
varied across jurisdictions, depending on opportunities and costs in
various sectors. Although PacifiCorp has historically met overall
goals, state-by-state performance has varied across jurisdictions. In
each jurisdiction, PadfiCorp has responded to market oppor-
tunities in developing and implementing DSM programs.
Depending on the customer receptivity and the specific
jurisdiction's interests, cost effective DSM achievements have
varied in terms of state level RAMPP goals. Each jurisdiction has a
distinctive perspective on DSM, which the company tries to
recognize in developing and implementing DSM programs.
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a) Identify and pursue opportimities to target DSM to areas that
will allow the company to reduce its transmission and
distribution costs.

During 1997, the company continued to gather data and explore
opportunities to geographically target DSM to reduce
transmission and distribution costs. The company developed
criteria and incorporated them into standard operating
procedures. Construction budget reports now routinely
consider DSM, renewable technologies, and possible small scale
generator strategies as potential alternatives to new
transmission and distribution plant investments. Due to site
specific characteristics, targeted DSM is a viable tool but is not
the sole solution to every transmission and distribution
bottleneck.

b) Pursue ways to increase participant contribution to DSM costs
and develop alternative funding sources.

During 1996 and 1997, the company continued to emphasize
participant contributions through the Energy Service Charge.
The company broadened its emphasis on maximizing
participant contributions to maintain stable rates. In the
commercial and industrial sectors, the company uses the Energy
Service Charge. PacifiCorp provides an energy study and a
financing offer. Typically, the customer pays for the measure
installation costs, preferring to use their own financing.

The company has also worked at the regional and state levels to
pro-actively develop alternative funding sources for DSM,
including market transformation initiatives and low-income
weatherization. This included participation in the Regional
Comprehensive Review and restructuring discussions in Idaho,
Oregon, California, Utah, Montana, Washington, and Wyoming.
It also included activities to create an alternate funding
mechanism for cost effective DSM that is competitively neutral.
The company has been an advocate for a non-bypassable public
purpose charge to be implemented in conjunction with direct
access.

Finally, the company agreed to participate in and fund the
Northwest Energy Efficiency Alliance (NEEA) for 1997, 1998,
and 1999. The Alliance is a non-profit entity devoted to
developing market transformation to increase the efficiency of
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electric use and reduce market barriers to efficiency
unprovements made by customers. The Northwest region's
investor owned utilities and the Bonneville Power

Administration provide its funding. PacifiCorp increased its
commitanent to the success of the NEEA by coinmittmg to fund
the AlUance at the $1. 5 million level for 1997 and at the $3

million level per year for 1998 and 1999. Efforts underway
include energy efficient lighting, horizontal axis washers,
industrial motors, and operation and maintenance certification.

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

Perfonnance: During 1996 and 1997, the company purchased on
the wholesale market necessary peaking resources. The wholesale
market was the least cost choice for peaking needs during that
period of time.

3) Baseload Resources goal from RAMPP-4 and RAMPP-4 Update
Action Plans: The RAMPP-4 action plan identified a need to
evaluate alternative ways to meet baseload needs and pursue
opportunities that meet system needs cost effectively. The action
plan called for the company to: a) work with customers to identify
their needs and find environmentally responsible solutions,
including cogeneration, b) continue to monitor the wholesale
market for opportimities to purchase power at prices lower than
other resource acquisitions, and c) continue to evaluate
cogeneration and CCCTs with independent developers and pursue
agreeinents or options where cost effective.

Performance: The company detennined that it was unnecessary to
make a decision to acquire new baseload resources during 1996 or
1997
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a) Work with customers to identify their needs and find
environmentally responsible solutions, including cogeneration.

The company had the opportunity to work with several
customers to help make their systems more efficient. Examples
from 1996 and 1997 included: the University of Wyoming, the
Boise Cascade plant at Wallula, Washington, the James River
plant at Camas, Washington, the Pope & Talbot plant in Halsey,
Oregon, and the Monsanto plant in Soda Springs, Idaho.

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

The company continues to monitor the wholesale market for
opporhinities to purchase power at prices lower than other
resource acquisitions.

c) Continue to evaluate cogeneration and CCCTs with
independent developers and pursue agreements or options
where cost effective.

The company continues to evaluate cogeneration and CCCTs
with independent developers. During 1996 and 1997, the
company did not determine that any agreements with
independent developers were cost effective.

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

Performance: The company continues making cost effective
improvements to the existing system.

Page 154



PacifiCo RA. MPP-5 Cha ter7

a) Evaluate opporhmities to enhance generation efficiency on the
existing system and implement them when cost effective.

PacifiCorp continues to evaluate opportunities to improve
system efficiency through cost effective additions to its existing
operating units.

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

b) Continue with cost effective turbine upgrades.

The coinpany will upgrade selected turbine units at coal plants
to improve their performance. In 1996, the company gained 15
MW of capacity at Bridger Unit 3 through turbine upgrading; in
1997, it gained 25-30 MW at Bridger Unit Z, 45 MW at
Huntington Unit 1, and 30-35 MW at Hunter 2. The cost for
these has been in the range of $150 to $250/MW which is
considerably less expensive than a new siinple cycle CT.

c) Bring the Hermiston plant on-line by 1997.

The Hermiston plant went on-line in July of 1996. It is now
providing power for the coinpany's customers.

d) Evaluate the cost effectiveness of converting the Gadsby plant
to a combined cycle imit and pursuing the conversion if it is cost
effective and if the system needs the generation.

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

e) Continue to implement cost effective transmission and
distribution system efficiencies.

The company continues to evaluate potential transmission and
distribution system efficiencies to identify investment
opportunities that would be cost effective solutions to existing
constraints.

5) Renewables goal from RAMPP-4 and RAMPP-4 Update Action
Plans: The RAMPP-4 action plan identified a need to pursue low-
cost activities that increase the company's knowledge of renewable
resources. This action item included several sub-items: a) continue
with plans to bring the Foote Creek, Wyoming, and Columbia
Hills, Washington, wind projects on-line in 1996 and, once these
projects are operating, evaluate their perfonnance and cost
effectiveness, b) continue to evaluate other potential wind projects
and pursue agreeinents for cost effective projects, c) continue to
evaluate potential geothermal projects and pursue agreements for
up to 25-50 MW of cost effective projects, d) analyze geographic
areas with constrained transmission and distribution capabilities
and use cost effective distributed generation to relieve constraints,
e) continue to monitor global climate science, f) continue to
evaluate the cost effectiveness of small-scale carbon offset projects,
g) continue to participate in Solar H, h) continue to monitor the
performance of the company's solar PV projects, i) continue to
participate in the Northwest Regional Solar Radiation Data
Monitoring Project, and j) continue to support the Oregon State
University Wind Research Cooperative.
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Perfonnance: During 1996 and 1997, the company was able to
make progress on all of the above items.

a) Continue with plans to bring the Foote Creek, Wyoming, and
Columbia Hills, Washington, wind projects on-line in 1996, and
once these projects are operating, evaluate their perfonnance
and cost effectiveness.

Groundbreaking ceremonies for the Wyoming Wind Energy
Project occurred September 26, 1997. The 41.4 MW project is
located halfway between Rawlins and Laramie, Wyoming, on
the Foote Creek Rim, which is among the most windy and
energetic sites in the country. It will be the largest wind energy
facility in the West (outside of California.) It should be fully
operational by late 1998 or early 1999.

PadfiCorp will own 80 percent of the Foote Creek project, and
The Eugene Water & Electric Board (EWEB) will own the
balance. The Bormeville Power Adniinistiation will purchase 15
MW of the facility's output. The project is being developed by
SeaWest Energy out of San Diego, with its partner Tomen
Power Corp. The former developer, Kenetcch Windpower
(KWI), filed for Chapter 11 bankruptcy in May 1996. Since
filing for bankruptcy, KWI has attempted to sell their assets to
other wind developers.

The Columbia Hills wind project was to be jointly owned by
Portland General Electric (PGE) and PacifiCorp. Although KWI
had obtained the necessary permits for the project, they were
not acceptable to the owners because of concerns about avian
mortality issues. Therefore, both parties terminated their
existing contracts but are interested in discussing a power sales
agreement with a new developer. KWI does not appear to be
actively pursuing a sale of the assets of this project because
there is little interest in a project that does not have a contract
with any utilities. In addition to the concerns regarding avian
issues, an appeal was pending at the tiine of the bankruptcy
filing.
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b) Continue to evaluate other potential wind projects and pursue
agreements for cost effective projects.

The company continues to hold discussions with wind
developers and evaluate potential wind projects. In 1996, no
proposed projects were cost effective compared to alternatives.

c) Continue to evaluate potential geothermal projects and pursue
agreements for up to 25-50 MW of cost effective projects.

The company continues to hold discussions with developers
and to evaluate potential geothennal projects. In 1996 and 1997,
no proposed projects were cost effective compared to
alternatives.

d) Analyze geographic areas with constrained transmission and
distribution capabilities and use cost effective distributed
generation to relieve constraints.

Although isolated parts of PacifiCorp's system have constrained
transmission and distribution, the most cost effective solutions

tend to be equipment upgrades rather than distributed
generation.

e) Continue to monitor global climate science.

The company continues to track scientific developments on
climate change and is active in the policy debate concerning
international and domestic policy issues related to global
clin-iate science.

f) Continue to evaluate the cost effectiveness of small-scale carbon
offset projects

PacifiCorp is continuing in its efforts to test offset projects in
accord with the company's Climate Challenge commitment to
fund at least $1 million in offset projects through the year 2000.
Project work included three projects: the Rio Bravo Project in
Belize (property purchased for preservation and stewardship),
UtiliTree (forestry projects including sites in Oregon and
California), and methane recovery (to fund capturing niethane
at a coal mine).
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g) Continue to participate m Solar II.

The project began operation on June 5, 1996. It has
demonstrated the ability to generate electricity using energy
stored in hot salt.

h) Continue to monitor the performance of the company's solar PV
projects.

The coinpany continues to monitor the Dangling Rope
installation on Utah's Lake Powell and three smaller

installations at the High Desert Museuin in Bend, Oregon, an
elementary school in Green River, Wyoming, and a company
office in Moab, Utah.

i) Continue participation in the Northwest Solar Radiation Data
Monitoring Project.

PacifiCorp provided financial resources for the project, which
developed high quality data on solar sites around the
Northwest.

j) Continue to support the OSU Wind Research Cooperative.

The Research Cooperative uses financial resources of its
members to purchase equipinent, collect data front stations, and

analyze the data.

6) Clean Coal Technologies goal from RAMPP-4 and RAMPP-4
Update Action Plans: the RAMPP-4 action plan identified a need
to continue to evaluate clean coal technologies, including
Integrated Coal Gasification Combined-Cycle (IGCC) and fluidized
bed, for their ability to meet resource needs in an environmentally
acceptable way and at low cost.

Performance: During 1996 and 1997 PacifiCorp monitored
industry activities regarding clean coal technologies. Most of the
activity centered on (IGCC) technology developments in this
country and abroad.

7) Other Opportunities goal from RAMPP-4 and RAMPP-4 Update
Action Plans: THe RAMPP-4 acdon plan identified a need to
identify and pursue cost effective resource acquisition
opportunities that meet the future needs of the company.
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Performance: PacifiCorp continually seeks out and evaluates
transactions and strategic alliances with other utilities and market
entities that will bring value to customers and shareholders.
Industry analysts predict that there will continue to be a
consolidation of players in the electric industry. PacifiCorp
continues to search for ways to blend the requirements of its system
in complementary ways with systems of other entities through
beneficial transactions. These transactions bring use of cost
effective resources and services to PacifiCorp's systein, while
providing advantageous services to the strategic alliance partners.

Examples of the resource acquisition/strategic alliances from the 1996
to 1997 period include:

. Implementation of the transaction with dark County PUD for
Storage and Integration Services,

. Deseret Generation & Transmission Resource Management
Transaction,

. Los Angeles Department of Water and Power (LADWP)
Transaction for 250 MW Sale/Purchase,

. Fonnation of en-able through an alliance with KN Energy and
the development of the Simple Choice product line for
PacifiCorp's customers and the customers of other utilities,

. Acquisition of TPC in March 1997

dark Coun PUD

The company and dark County PUD implemented their contract to
provide control area services and dispatch of dark's resources in 1997
As of August 1, 1997, dark County had become part of PadfiCorp's
control area, and began receivmg all of the associated ancillary
services. In September 1997, their River Road CCCT went on-line;
PadfiCorp dispatches it on behalf of dark Coimty. To the extent that
dark County does not have use of the output of the plant, PacifiCorp
will store the energy for use in dark County's system when the
resource is of greater value to dark County. This allows dark County
to keep the plant at optimmn running levels. While the two parties
signed this contract in 1995 and modified it in 1996, it is only now
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being iinpleinented and bringing benefits to dark County and
PacifiCorp.

Deseret Generation & Transmission Resource Mana ement

Agreement

Deseret Generation & Transmission (DG&T) is an electric cooperative
based in Sandy Utah serving 36,000 customers and six distribution
cooperatives in Arizona, Colorado, Nevada, Utah, and Wyoming. The
DG&T transaction signed in 1996 provides resource management
services for Deseret. These services include scheduling to manage all
of Deseret's nieniber loads, provides an annual firm surplus sale of
resources to FacifiCorp, as well as a sale of non-firm surplus to
PacifiCoq?. In addition, PacifiCorp may utilize Deseret's portion of the
Hunter 2 plant during light load hours. PacifiCorp will market these
resources on behalf of Deseret and share in the proceeds from the
sales. As part of the scheduling services, PacifiCorp also provides
billing and accounting services for the loads and resources.

LADWP Sale Purchase Transaction

PacifiCorp was able to purchase a sizable on-peak resource from the
Los Angeles Department of Water and Power (LADWP) for its system
during the winter months and sell resources to LADWP in the summer
months. This allows both systems to benefit from resources when
peak resources are of benefit. The transaction was also imique due to
its link to the NYMEX future market for detennming prices.

Sim Ie Choice en-able

While not a generation resource, the Simple Choice product line
offered now to customers of PacifiCorp and other utilities provides yet
another example of how additional value is being brought to
PadfiCorp's customers through the benefits of a strategic alliance. The
formation of en-able through an innovative alliance with KN Energy
brings customers access to a variety of branded products and services
that local utilities can offer to their customers. These services will be

available in one convenient package on one bUl served through one
service number.

Partnerships and alliances have also been established with DISH
Network , a satellite entertainment company; Metricom's Ricochet
wireless modem and Internet service; Frontier HomeSaver Long
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Distance service; MaxServ, which provides home product repair; and
DQE WeatherWise , for "weatherproofing" customers' energy bills.

TPCAc uisition

TPC is a natural gas gathering, processing, storage, and marketing
company that PacifiCorp purchased in March 1997. TPC was formed
m 1984 and sold electric power to local cooperatives. TPC built
gathering lines over the next two years to collect and bring natural gas
to central processing plants. By 1997, TPC had operations in Texas,
Louisiana, and Tennessee as well as plans to develop in Pennsylvania,
Mississippi, and Michigan. TPC is the largest independent natairal gas
gatherer and processor in the Gulf of Mexico area and is a leader in gas
storage technology and natural gas marketing. TPC's other core
businesses are natural gas marketing on an un-bundled basis to
utilities in the Midwest, mid-Atlantic, Ohio Valley, and Northeast
regions of the U.S.

The addition of TPC to PacifiCorp brings additional fuels expertise in
the gas markets to leverage off of in developing market resources or
fuel supply alternatives in the West and nationally. While TPC's
markets have traditionally been outside the West, the skills and
experience of the human resources within TPC are transferable to
other markets.

PacifiCo 's General Market Ex ertise

Strength in domestic wholesale markets is an important part of the
company s operations. PacifiCorp is one of the priinary bulk power
traders in the West and is presently building this capability nationally.
During 1996, Pacific Power Marketing (PPM) sold over 400,000 MWh.
During 1997, the sales in the Eastern markets are approximately
25,000,000 MWh. Purchasing activities have grown from over
28,000, 000 MWh in 1996 to a projected 51,000, 000 MWh in 1997.

8) Competitive Market goal from RAMFP-4 and RAMPP-4 Update
Action Plans: The RAMPP-4 action plan identified a need to
continue to be a low-cost provider and a successful competitor in
the marketplace.

Perfonnance: PacifiCorp has continued on a strong course of
strategic alliances, competitive products, and other activities to
fulfill this action plan item. Some of the entities that PacifiCorp has
transacted with include the following: dark County PUD, Eugene
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9)

Water & Electric Board, Springfield Public Utilities, Okanogan
PUD. Plains Electric Generation & Transmission Cooperative,
Municipal Energy Association of Nebraska, San Diego Gas &
Electric (Enova Corporation) Kaiser Aluminiun, BHP Corporation
through Cowlitz PUD, Tillamook PUD, Utah Municipal Power
Agency, Salt River Project, the City of Redding and various other
California murdcipalities, Nevada Power Company, and the
Western Area Power Administration.

The sales transactionii are of varying terms and conditions and are
located throughout the Western States Coordinating Council
(WSCC.) PacifiCorp continues to have a strong market presence
throughout the WSCC. The transactions vary in size from as smaU
as a few MWs to up to 250 MW and provide a variety of services as
well as sales of pure commodity. Common to all transactions is an
energy solution that brings value and benefits to all parties
involved.

The company allied with ABB to form EnergyPact in May 1997.
EnergyPact offers help to investor and publicly-owned utilities and
energy coinpanies. EnergyPact's products include upgrading
generating plant equipment, plant management services, fuel
procurement, risk management, and energy trading. EnergyPact
brings products and services priinarily to wholesale customers
outside the WSCC.

PacifiCorp and Northwest Natural Gas announced the formation of
an alliance to jointly market gas and energy services and, as the
market opens, to offer electric commodities to commercial and
industrial customers in Oregon and Washington. The alliance was
formed to nieet the multiple fuel needs of cominercial and
industrial customers. Through the alliance, PacifiCorp and
Northwest Natural will market gas, electridty, and energy services
within as well as outside of their franchised service areas.

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

Performance: The company worked in 1996 and 1997 to improve
the RAMPP process and make it a more effective tool.

a) Implement feasible process improvements identified in the
RAMFP-4 regulatory acknowledgment review.

The second chapter of this report on Regulatory Requirements
reviews the iinprovements required by the acknowledgment
orders and the company's response.

b) Evaluate other IRP models to assess the relative benefits of code
improvements to IPM versus a different model to achieve the
goals of RAMPP-5.

The company stays informed of alternative IRP models
available in the marketplace. So far, no other model except the
current IPM model from ICF Resources is available that offers a

better combination of two critical elements for PacifiCorp's IRP
modeling: sufficient flexibility in specification of geographic
areas and their interconnections and adequate documentation
and support.

c) Evaluate the implication of the FERC NOPR for resource
planning and implement appropriate changes to RAMPP
modeling.

The primary implications of the EERC NOPR for resource
planning relate to potential changes to transmission paths. The
company included in the RAMPP-4 Update Report, the
sensitivities, and the RA.MPP-5 base case a stepped function for
transmission availability. This stepped function assumed that
the contract amount of capacity was available on each path and
that an additional amoimt would be available at a price
consistent with existing contracts.
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d) Work with regulatory agencies and other parties to modify IRP
to make the orocess more valuable to utilities and liheir

customers.

The company continues to encourage regulators to apply
flexibility in reviewing IRP filings and requirements.
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Response to Questions From RAG Meeting on Load Forecast

The following are responses to questions asked at the last RAG meeting and an
explanation of changes to the forecast that have occurred since that meeting.

Hospitals And Other Health Services Growth Rates

At the last RAG meeting the question was asked why the commercial sector growth rate
for Hospitals was so much higher than Other Health Services?

The commercial sector is separated into twelve different groups which are caUed Vertical
Market Segments (VMS). Each group is divided into existing and new structures. The
commercial sector model calculates MWH usage of existing and new structures in each
VMS group. MWH usage is determined by multiplying "use per square foot (of each end
use appliance)" times "total number of square feet (for each structure type)" times
"saturation rate". In RAMPP m the "use per square foot" values for Other Health
Services were the same as New Hospitals and produced similar MWH consumption
growth rates for both VMS groups. In RAMPP V the "use per square foot" values for
New Hospitals are approximately twice the size of "use per square foot" values for Other
Health Services and cause significantly different energy consumption growth rates
between the two groups.

The decision to use different "use per square foot" values for the two groups in RAMPP
V was based on Demand Side Appendix (page 18) for RAMPP ffl which specifically
states that Construction, Transportation, Utility, Services, and Other Health categories
were treated as small office buildings and combined with the Office category.

Adjustments to the Model

Three adjustments were made to the model. First, the residential, commercial, and
industrial sectors were calibrated to expected energy consumption values for the years
1997 to 2001. In some cases within the residendal and commercial sectors this raised the
consumption estimates for those years but the amount of the increase was relatively small.
Calibration for the industrial sector caused an increase in consumption that was somewhat
larger. For each sector the affects of calibrations were carried forward through
subsequent forecasting year.

Second, a processing error was discovered m the residential sector of the forecast
presented at the April RAG meeting. This error underestimated that true amount of
residential energy consumption. The processing error was corrected and improved the
residential forecast estimate.

Last, the average annual electricity price escalation rate was adjusted downward to 3. 3%
for the residential, commercial, and industrial sectors to maintain consistency with the
escalation rate used in RAMPP W Update. This adjustment increased both consumption
growth rates and the amount of MWH consumption for each of the sectors.
Comparisons of electric price escalation and MWH consumption growth rates before and
after the adjustments are shown in Tables I and II respectively



Table I
Electric Price Escalation Rate Comparison

Sector Before After

Residential

Commercial
Industrial

4.0%
3. 7%
4. 2%

3. 3%
3. 3%
3.3%

Table H
MWH Consumption Growth Rate Comparison

Sector

Residential

Commercial

Industrial

Before

1. 8%
2. 3%
1. 6%

2. 1%
2. 3%
1. 7%

After



PacifiCorp
Model Peak & Energy

By IPM Resource Bubble

Summer Coincident Peak MW
Year Month OWC Utah

1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

3, 230
3, 313
3, 365
3, 441
3, 513
3, 595
3, 707
3, 777
3, 851
3, 893
3, 925
4, 034
4, 097
4, 209
4, 243
4, 356
4, 428
4, 500
4, 534
4, 663

3, 176
3, 297
3, 467
3, 587
3, 538
3, 590
3, 624
3, 706
3, 776
3,874
3, 791
4, 030
4, 109
4, 154
4, 265
4, 322
4, 392
4.470
4, 576
4, 632

Idaho Wyoming Total

437
441
447
451
460
468
473
482
489
501
506
518
526
533
546
551
561
570
585
590

838
855
869
883
891
908
917
933
953
972
981

1,007
1,024
1,039
1,062
1, 078
1,098
1, 120
1, 141
1, 157

7, 681
7, 906
8, 148
8, 362
8,402
8, 561
8721
8, 898
9,069
9,240
9,203
9, 589
9,756
9, 935

10, 116
10, 307
10,479
10.660
10,836
11,042

Interru tible
Utah Idaho

186
186
181
181
181
181
186
186
186
181
182
181
181
186
181
186
186
186
181
186

155
155
155
155
155
155
155
155
155
155
155
155
155
155
155
155
155
155
155
155

Total

8,022
8, 247
8,484
8,698
8, 738
8, 897
9, 062
9, 239
9, 410
9, 576
9, 540
9, 925

10,092
10, 276
10, 452
10,648
10, 820
11, 001
11, 172
11, 383

Winter Coincident Peak MW
Year Month OWC

1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

4, 023
4, 122
4, 218
4, 310
4, 385
4, 491
4, 584
4, 671
4, 764
4,855
4, 953
5,029
5, 115
5, 210
5, 312
5,412
5, 507
5, 605
5, 706
5, 820

Utah

2, 629
2,725
2, 841
2, 947
2, 854
2, 931
2, 987
3, 045
3, 107
3, 175
3, 240
3, 306
3, 372
3,439
3, 503
3, 568
3,631
3, 698
3,765
3, 836

Idaho Wyoming Total
Interru tible

Utah Idaho

217
220
224
228
232
239
244
251
258
266
272
279
286
296
304
314
322
332
341
351

841
866
868
890
891
904
916
931
948
964
979
995

1, 009
1,030
1,046
1,068
1, 084
1, 104
1, 123
1, 142

7, 710
7,933
8, 151
8, 375
8, 362
8,565
8,731
8, 898
9,077
9,260
9,444
9,609
9,782
9975

10, 165
10,362
10, 544
10, 739
10, 935
11, 149

163
165
165
165
164
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165

111
111
111
111
100
111
111
111
111
111
111
111
111
111
111
111
111
111
111
111

Total

7, 985
8, 209
8, 427
8,651
8, 626
8, 841
9,007
9, 174
9, 353
9, 536
9,720
9,885

10, 058
10251
10, 441
10, 638
10, 820
11,015
11, 211
11, 425
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Model Peak & Energy

By IPM Resource Bubble

Annual Ener
Year

1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

Annual Ener
Year

1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

GWH
owe

22, 084
22, 635
23, 190
23, 715
24, 210
24, 769
25, 310
25, 812
26, 309
26, 842
27, 342
27, 811
28,281
28, 795
29, 314
29, 829
30, 342
30, 862
31, 400
32, 050

MWa
owe

2, 521
2, 584
2,647
2,707
2,764
2,828
2, 889
2, 947
3, 003
3, 064
3, 121
3, 175
3, 228
3, 287
3, 346
3, 405
3, 464
3, 523
3, 584
3, 659

Utah

18, 580
19, 307
20, 131
20, 923
20, 582
20, 954
21, 351
21,780
22, 232
22, 740
23, 222
23, 714
24, 211
24, 707
25, 200
25, 692
26, 159
26, 631
27, 133
27, 723

Utah

2, 121
2,204
2, 298
2,388
2,349
2,392
2,437
2,486
2, 538
2,596
2,651
2,707
2,764
2,820
2, 877
2, 933
2, 986
3, 040
3, 097
3, 165

Idaho Wyoming Total

1, 878
1, 904
1, 941
1,975
2, 026
2, 077
2, 127
2, 179
2,235
2, 295
2, 349
2, 404
2,459
2,524
2, 591
2, 661
2, 726
2,794
2, 864
2, 944

214
217
222
225
231
237
243
249
255
262
268
274
281
288
296
304
311
319
327
336

6, 635
6, 749
6840
6, 949
7, 016
7, 137
7,231
7, 358
7, 487
7, 618
7,750
7, 883
8, 003
8, 150
8, 297
8, 444
8, 593
8, 749
8, 899
9, 065

757
770
781
793
801
815
826
840
855
870
885
900
914
930
947
964
981
999

1, 016
1, 035

49, 177
50, 595
52, 103
53, 562
53, 833
54, 937
56019
57, 130
58, 263
59, 495
60, 663
61, 811
62, 954
64, 175
65, 401
66, 627
67, 820
69, 036
70,295
71,783

Idaho Wyoming Total

5,614
5, 776
5, 948
6, 114
6, 145
6,271
6,395
6,522
6,651
6, 792
6, 925
7, 056
7, 187
7, 326
7,466
7,606
7742
7, 881
8, 025
8, 194

Interru tible
Utah Idaho

1, 490
1 490
1,490
1, 490
1 490
1 490
1, 490
1,490
1,490
1,490
1,490
1,490
1, 490
1, 490
1, 490
1, 490
1, 490
1, 490
1, 490
1, 490

1, 273
1, 273
1, 273
1, 273
1, 273
1, 273
1, 273
1, 273
1,273
1,273
1,273
1,273
1,273
1,273
1,273
1,273
1,273
1, 273
1, 273
1, 273

Interru tible
Utah Idaho

170
170
170
170
170
170
170
170
170
170
170
170
170
170
170
170
170
170
170
170

145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145

Total

51,940
53, 358
54, 866
56, 325
56, 596
57,700
58, 782
59, 893
61,026
62, 258
63, 426
64, 574
65, 717
66, 938
68, 164
69, 390
70, 583
71,799
73, 058
74, 546

Total

5, 929
6, 091
6, 263
6,430
6, 461
6, 587
6, 710
6, 837
6, 966
7, 107
7,240
7371
7, 502
7, 641
7, 781
7921
8, 057
8196
8340
8, 510

Ijh peakenr. xls Loads & Energy Sffi/97 8:45 AM
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Appendix: Model Output

Table of Contents

Case No. Stud Title Pa e No.

1 RAMPP-4 Update Base Case
12 No DSM
21 Environmental Adder of $10 /Ton C02

22 Environmental Adder of $25 /Ton C02

23 Environmental Adder of $40 /Ton C02

24 Solar Technological Price Curve
31 Low Natural Gas Price Escalation

32 High Natural Gas Price Escalation
33 Natural Gas Price Doubles by 2006
34 Natural Gas Price Triples by 2006
35 Natural Gas Price Jump 25% in 1998
36 Natural Gas Price Jump 50% in 1998
37 Natural Gas Price Jump 110% in 1998
38 Lower Gas Resource AvailabiUty
41 100 MWa OWC Industrial Customer

42 100 MWa Utah Industrial Customer

43 100 MWa Wyoming Industrial Customer
44 100 MWa Idaho Industrial Customer

45 Utah with 4 Percent Load Growth

46 500 MWa OWC Industrial Customer

47 500 MWa Utah Industaial Customer

48 500 MWa OWC Industrial Customer

49 500 MWa Utah Industrial Customer

51 Flat Wholesale Short Term Market Prices

61 10 Percent more Transmission Capacity
62 10 Percent Reduction in

71 25 Percent Reduction in Hydro Utilization
81 Natural Gas Price Jump 25% in 2003
82 Natural Gas Price Jump 50% in 2003
83 Natural Gas Price Jump 110% in 2003

RAMPP-5 Base Case

(Induding 15% DSM Advantage)

$1,000 /Ton NOx and $1,250 /TonTSP
$2,500 /Ton NOx and $ 3,125 /TonTSP
$4,000 /Ton NOx and $ 5,000 /TonTSP

Necessary to Bring in Solar
(0.3% tUl 2006, -0.3% thereafter)
(4.5% till 2006, 2.4% thereafter)
(8.0% till 2006, 2.4% thereafter)
(13.0% till 2006, 2.4% thereafter)
(2.4% till 2006, 1.0% thereafter)
(2.4% till 2006, 1.0% thereafter)
(To Bring in Coal )

Load Loss in 1999

Load Loss in 1999

Load Loss in 1999

Load Loss in 1999

Load Loss in 1999

Load Loss in 1999

100 MWa / Year Load Loss Starting in 1999
100 MWa / Year Load Loss Starting in 1999
(Prices Constant at 1997 Levels)

East to West

All Transmission Line Capacity

Resource Locked till 2003

Resource Locked till 2003

Resource Locked till 2003

(Including 15% DSM Advantage)

1 - 4

5- 8
9- 12

13- 16
17- 20

21- 24
25- 28
29- 32

33- 36
37- 40
41-44

45- 48
49- 52
53- 56
57- 60
61- 64
65- 68
69- 72
73- 76
77- 80
81- 84
85- 88
89- 92
93- 96
97- 100

101 - 104
105- 108
109 - 112

113- 116
117- 120
121 - 122

Note: The cases were not numbered in sequence. Therefore, there is no Case #2, #3, etc.

^^ printed on recycied paper
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PadHCorp RAMFF-5 Case*

Short Term Ca Purch

DSMPro ams

OWCGeofhennal

0 OWC Co en I

W OWC Co en 2

C OWC Combined C de

OWCBrid erTransL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

DSMPro

I Idaho C en 1

D Idaho Co en 2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSMPro ams

Utah Wind

UtahGeothemial

U Utah Solar

T Utah Co en 1

A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4

UfhIGCCCT
Utah PC Hunter 4
Utah Coal $Z3.25/Ton

Utah Coal $27, 00/Ton

Utah Sim Ie C cleCT

Utah Pum edStora e

Utah W o UtTranL

' Total

DSMPro ams

W W oWind

Y |W Combined C de

0 W oICCCW odak2

M W oIGCCCT
I W PC W odak2

N W Coal 16. 70/Ton

G W oSim leC deCT

Total

T DSMFro ams

0 Short Term Ca Purdl

T . Co neration

A !CombinedC cleCT

L All Others

Total

RAMPP-4 Update Base Case
(Including 15% DSM Advantage)

Incremental Summer Capacity (MW) of Resource Additions

1997 1998 1999 2000 20Q1 2002 2003 2004 2005 2006

13.3 64.0 121.3

6.8 7.1 7.0 ' 7.3 7.7 7.7 7.8 8.1 8.0 12.5

189. 0 196. 1 118.1 122.1

6.8

0.6

7.1

0.5

7.0

0.6

73

0.5

7. 7 196.7 203. 9 12U 8.0 134.6

0. 6 0.6 0. 6 0.6 0. 6 1.0

2009 2012 2016

228. 3 476. 9 500.0

20.6 24.4 30,6

123.7

274. 1 351. 9 55.3

294. 7 376. 3 209.6

1.7 1.9 2.4

0. 6 0. 5 0. 6 0. 5 0. 6 0.6 0. 6 0. 6 0. 6 1.0

11.5 11.2 11.9 12.6 12.3 13.0 1 13.0 13.7 14,4 22.7

1.7

39.3

1.9 2.4

47. 3 61.4

377.2

11. 5 IL2

2. 8 2.8

11.9

2.8

12.6 12,3 13.0 13.0 13.7 14.4 22.7

2.8 3. 0 3.0 2.9 3, 1 3.0 5.2

39.3 W3 438.6

8.4 9.4 j 12.0

2. 8 2.8

21.7 21.6

2.8

22.3

21.7 ZL6 22.3

23^
13^!

36.5

3.0

23.6

3.0

24.3

189.0

2.9

24.3

3.1

25.5

64.0

196. 1 118,1

3.0

26.0

5.2

41.4

121.3
122.1

8.4 9.4 12.0

70. 0 83. 0 106.4

228. 3 476. 9 500.0

274. 1 351, 9 556.2

23.6 2U. 3 220. 4 207.6 26.0 284.8 572.4 911.8 1162.6

Annual Summer Peak Ca ad (MW)
S i Native Load

Y !Lo Term Sales

S 'DSMPro ams

T Total Re uirements

E

M Existin Generation

Lon Term Purchases

L I Short Term Ca Purch

& 'New Resources

R ^Total Resources

i Reserves
! Reserve Mar ' (

7^13 7,403

2^82 2,648
22 43

9,873 10 008

9, 949

1, 147

1223

12,4

9,994
1, 191

1, 178

11.8

7SS5
2369

66

9, 858

10010

1, 121

11096 11,185 11, 131

7,771 7, 940 8,137

2, 295 1/933 1^08

89 112 13

9 977 9,761 i 9,808

9,842 ' 9, 848 9 855

1,120 1,100 823

13

189

10,975 : 10/948 10 867

8^51 8, 600
1, 778 1^78

161 186

9,968 9,992

9. 855 9,766

80S 658

64

385 503

11,048 10,991

8758 8,944 9, 576 10, 204 10, 863

1^70 1^62 1,112 987 942
213 254 324 513

9,915 10.052 10,364 10,784 11,292

9,770 9653 9,665 9527 9,527
658 658 608 608 587

121 228 477 500

503 626 900 1251 1,808

10,931 11058 11,401 11,863 12^22

1,273

12.9

998

10.0

1,188
12,2

1059

10.8

1,080

10.8

999

10.0

1, 015

10.2

1 5

10.0

1,036
10.0

1078

10.0

1,129
10.0

Ijh base. case-xls MW &: MWH Page 1 10/3/97 10:17 AM



PacifiCorp RAMPP-5 Case #

DSMPro ams

OWC Geothermal

0 OWC Co en 1

W OWC Co en 2

C OWC Combined C Ie

OWCBrid erTransL

OWC Sim Ie C cleCT

OWCPum Stora e

Tota]

DSMPro ams

I Idaho Co en 1

D Idaho Co en 2

A Idaho Coinbined C de

H Idaho Brid rTrans

0 Idaho Htr/Id Trans L

Total

DSMPro ams

Utah Wind

Utah Geothermal
U Utah Solar

T Utah Co en 1

A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4

UtahlGCCCT
Utah PC Hunter 4

Utah Coal $23.25/Ton

Utah Coal $27. 00/Ton

Utah Sim Ie C deCT

Utah Pum edStora e
Utah W o/UtTranL

Total

DSMPro ams
W W o Wind

Y W o Combined C de

0 W o IGCC W odak 2

M W oIGCCCT

I W o PC W odak 2

N W o Coal $6. 70/Ton

G W oSim leC cleCT

Total

DSMPro ams

Short Term Ca Purch

T Co eneration i

0 Combined C cleCT

T Coal

A Transmission

L Sim Ie C de

Stora e

Total

RAMPP-4 Update Base Case
(Including 15% DSM Advantage)
Cumulative Annual Energy (MWa)

1997

5.2

1998

10.5

1999

15.9

2000

21.6

2001

27.6

2002

33.7

2003

39.8

2004

46.2

2005

52.5

2006

62.3

2009

78.6

2012 2016

98. 0 122.4

122.5
183. 9 344. 8 450. 6 450. 6 532. 2 765. 4 1, 064. 9 1, 112.0

5^ 10.5 15.9 21.6 27. 6 217. 6 384. 7 496. 8 503. 1 594. 5 844. 0 1, 162. 9 1^56.9

0. 5 0. 9 1.3 1. 8 2. 2 2. 7 3. 1 3. 6 4, 1 4. 9 6. 2 7. 8 9.7

0.5

7.8

0.9 1.3

15. 4 23.5

1.8

32.2

2.2

40.6

2.7

49.5

3.1

58.4

3.6 4.1 4.9 6.2 7.8 9.7

68.0 78.1 94.0 121.6 155. 2 198.9

321.1

7.8 15.4 23.5 32^

2.2 4. 5 6. 8 9.1

40.6 49.5

11. 5 , 13.8

58.4 68.0

16. 2 18.6

78.1

21.1

94.0 121.6 155.2 519.9

25.3 32.3 40.4 50.7

2.2

15.7

4.5

31.3

6.8

47.5

9.1

64.6

0.0

11.5

81.8

15.7 31.3 47.5 64.6 81.8

13.8

99.7

183.9

283.6

16.2

117.6

344.8

18.6

136.5

0.1

450.6

21.1

155.8

450.6

25.3 32.3 40.4 50.7

186. 5 238. 7 301.3 381.7

0. 1 0.2 0. 5 0.5

532. 2 765. 4 1,064. 9 1^55.5

462.4 587.1 606.4 718.8 1,004.4 1,366.7 1,937.8

S Native Load 5,417. 0 5484. 0 5,595. 1 5,748. 1- 5,870. 0 6,013. 0 6/168. 0 6,348. 1 6,463. 1 6,598. 1 7/055, 9 7 12.0 7,989.2
Y Pum Stora e/PeakRe 308.9 309.3- 307.2 258.5' 258.5; 258.5 258.5 258.5 256.6 256.6 256, 6 256. 6 256.6
S Lon Tenn Sales 2^94.3 2271.7 2,005.5 1,794.4 1^59.6' 1,426.4 1 94.7 1^84.0' 1, 123.8 1,085.9 922.2 814.9 771.0
T Short Tenn Sales 882.3 984.0 1,103.0 1,155.7 1,197.6' 1,247.5 1,297.7 1,276,6 1^445 1,291.2 1 98.7 1^12.5 1,228.4
E DSM Pro rams 15. , 31.3 47.5 64.6 81.8 99. 117.6 136.4 155.8 186.5 238. 301.3 381.
M Total Re uirements 8986.8 9,017.8 8,963.3 8892. 1 8803.9 8,845.7 9,001.3 9030.7 9,032,2 9,045.2 9294. 7 9,494. 7 9863.4

Existin GeneraUon I 7,774,0 7713.8 7,661.8 7,605.0, 7,742. 1 7,808,0 7821.7 7/762.0 7,761.4 7,689.2 7,706,1 7600.9 7^19.0
L Lon Term Purchases 869. 3 970. 0 965. 0 963. 7 712. 7 ' 496, 1 485. 6 465. 9 465. 9 465. 9 447. 1 443. 9 408.6

& Short Term Purchases 343.4 334.0 336.5 323.4 349. 1 357.7 349.2 352. 1 354.3 357.8 376.8 384.5 379.8
R New Resources , 183.9 344. 8 450.6 450.6 532.3 765.7 1.065.4 1556.0

Total Resources 8 986. 8 9,017. 8 8, 963. 2 8, 892. 1 ; 8, 803. 9 8 845. 7 9, 001. 3 9, 030. 6 9 032. 2 9, 045. 2 9 294. 7 9, 494. 7 9 863.4

Ijh ba5e.case.xls MW & MWH Page 2 10/3/97 10:17 AM
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PacifiCorp RAMFP-S Case # 1

RAMPP-4 Update Base Case
(Including 15% DSM Advantage)

Financial Model Output for 1997-2016 (including end effects to 2046)
50-year 50-year
NFV Annual

al 7.9% Growth
(SM) Rate

m

0. 65

45,827 3.23 Nominal
0. 23 Real

2. 57 Nominal

-0. 42 Real

Nominal

Real

45,304 3.134 Nominal
0. 13 Real

2. 36 Nominal

-0. 62 Real

Notes:

1) $M = millions of dollars

1222 1228

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utili Cost

Operating Revenues ($M)

Cost in mills/kWh

Average Customer Bill ($)

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 7.9%)

Energy Svc Charge ($M)

Total Resource Cost ($M)

Cost In mills/kWh

2) General Inflation Rate is 3.0% annually

1^39

8,012

16

47.5

47.5

-1.7

-0.2

1.6

1S22 sfloa 2001 2BS2 2003 2S!1!1 Mas SiOS 2B!S 21112 2SU6

5.725 5,792 5,904 6.057 6,178 6321 6,477 6,657 6,772 6,907 7364

16 31 48 65 82 100 118 136 156 187 239

5,710 5,761

5,159 5^56

1357

8,178

32

5,856 5,992 6,097 6^22 6359 6^20 6,616 6,720 7,126

5^55 5,465 5^77 5,692 5,809 5,918 5,990 6,043 6354

1^80 1,405 1/128 1,452 1,476 1^01 1,525 1,548 1,622

SA03 8,644 8,961 9^65 9^05 9,729 9,995 10^04 11,280

48 63 77 90 102 115 128 144 185

2.146 2.190 2,282 2^58 2^50 2^51 2^49 2,681 2,798 2,940 3^78

2,146 2,126 2,151 2,158 2,177 2,115 2,135 2,180 2,209 2,253 2^99

47.6

46.2

48.7

45.9

49.3

45.1

50.2

44.6

49.2

42.4

50,1

42,0

51.7

42.1

53J

42.1

55.5 58.9

42.6 41.3

1.6CB 1,614 1,654 1,678 1,716 1^89 1,727 1,786 1,835 1,899 2^121
1,602 1,567 1,559 1,536 1,524 1,457 1,446 1,453 1,449 1,456 1,418

-2.4

-0.4

3.3

-2.7

-0.7

5.0

-3.5

-1.0

6.9

-5.1

-1.6

8.9

-7.3

-2.3

10.9

-10.1

-3.3

13.1

-13.6

A1

15.5

-17.7

-6.5

16.7

-23.0

-8.8

18.3

-43.5

-19.1

22.9

7,820 8,298

301 382

7,519 7,916

6,683 7,069

1,690 1.795

12^10 14^90

219 259

3,793 4^99

2,435 2^09

64,8 71.0

41.6 40.5

2,244 2,450

1,441 1,397

-75. 5 -130.0

-37.6 -78.7

27.7 33.3

2,147 2,193 2,287 2^64 2,458 2460 2^59 2^92 2,808 2,950 3^82

2.147 2,129 2,155 2,163 2,184 2,122 2,143 2,189 2,217 2,261 2^02

47. 4 47. 4 48. 4 48. 9 49.6

47. 4 46. 0 45. 6 44. 7 44.1

3) 50-year Real Levelized

48.6 49.4 50.9 52.3 54.2 57.0
41.9 41.3 41.3 41.3 41.5 40.0

4) 50-year Real Levelized

Utility Cost m mills/kWh = 41.83 Total Resource Cost in mlUs/kWh =

3,783 4354

2,428 2^83

62.1 67.0
39.8 38.2

39. 95

Ijh base^asejds Financial
1UW97 10:17 AM



PacifiCorp RAMPP-5 Case #

Annual

Growth

Rate

RAMPP-4 Update Base Case
(Including 15% DSM Advantage)

Net System Projected Emissions

s
^

rf^.

S stem Ener

GWh
MWa

1997

50,022
5,710

1998

50,476
5,762

Total Annual Emissions 1000 Tons
0.58% C02 56,584 56,898
-0. 05% NOx 132. 6 131.7

0. 06% TSP 11.8 11.7

1999

51,288
5,855

56,930
130.4
11.7

2000

52,052
5,942

Annual S stem Emission Rates Pounds/MWh

-1. 10% C02 2,262 2,254 2,220 2,206
-1.72% NOx 5.30 5.22 5.09 5.00
-1.61% TSP 0.47 0.47 0.46 0.45

Emission Rates as Percent of 1997 Base
C02 100 99.65 98.13
NOx 100 98.42 95.95
TSP 100 98.60 96.58

20 Year Emissions 1000 Tons

C02
NOx
TSP

97.50
94.39
95.40

2001

52,969
6,047

57,409 57,469
130.2 132.2

11. 7 11.8

2, 170
4.99
0.45

95. 91
94.15
94.39

erase Total

59,536 1,190,717

132 2,638
12 237

2002

54,065
6, 172

57,086
132.6

11.8

2,112
4.90
0.44

93.34
92. 51
92. 52

2003

55,266
6,309

57,608
132.8

11.8

2,085
4.80
0. 43

92. 15
90.64
90.66

2004

56,677
6,470

57,838
131.6

11.8

2,041
4.64
0. 42

90.21
87.62
88. 23

2005

57,500
6,564

58,177
131.6

11.8

2,024
4.58
0.41

89.44
86.35
87.14

2006

58,412
6,668

58,885
131.8

11.9

2,016

4.51
0. 41

89.12
85.13
86.11

2009

61,966
7,074

60,286
132.1

11.9

1,946
4.26
0. 38

86.01
80.41
81. 50

2012

65,414
7,467

62,336
132.7

12.0

1,906

4.06
0.37

84.24
76.56
77.70

2016

68,888

7,864

63,164
131.3

11.9

1,834

3. 81
0.35

81.06
71.94
73. 41

base.case.xls 10/3/97 10:17AM



PacifiCorp RAMFF-5 Case # 12

NoDSM

Short Term Ca Purch

Incremental Sununer Capacity (MW) of Resource Additions

1997 1998 1999 2000 2001 2QQ2 2003

111^

2004 2005 2006 2009 2012 2016

59. 0 206. 0 346. 6 500. 0 i 500.0

DSMPro

OWC Geothermal

0 OWC Co nil
W OWC Co en 2

C OWC Combined C de

OWCBrid erTransL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

202.1

28S. 6 216. 2 211.4

285. 6 216. 2 211.4

106. 7 317. 6 169.1

140.4

106. 7 317. 6 309. 5 202.1

DSMPro

I Idaho C en 1

D Idaho Co en 2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSMPro ams

Utah Wind

Utah Geothemial
U Utah Solar

T Utah Co en 1

A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4

UtahIGCCCT
Utah PC Hunter 4
Utah Coat $23. 25/Ton

Utah Coal $27, 00/Ton

Utah Sim Ie C deCT

UtahE'um edStora

lUtahW o/UtTranL
Total

228. 8 494.3

228. 8 494.3

DSM Pro ams

W W o Wind

^ ^V??. ^?.?!^??^ Cycle
0 W IGCCW odak2

M W IGCCCT

I W PC W odak2

N W oCoal $6. 70/Ton

G W oSim leC deCT

Total

T DSMPro ams

0 Short Term Ca Purch
T Co eneration

A S Combined C de CT
L All Others

Total

111.2

111.2

285.6

285.6

216.2

216.2

59.0

211.4

270.4 i

206.0
106.7

312.7

346.6

317.6

500.0

397.9

500.0

696.4

140.4

664. 2 1^38. 3 1, 196.4

Annual Summer Peak Ca aci (MW)
S Native Load

Y Lan Term Sales

S DSMPro rams

T Total Re uirements

7^13

2^82

7,403 ;

2,648 .

7,555

2,369

7,771

2^295

9 895 1 10,051 ; 9,924 ! 10,066

7, 940

1, 933

9, 873

8, 137 .

1, 808:

8^51

1, 778

8,600 8,758 8,944

1^78 ' 1^70 1, 362

9, 576 10, 204 ! 10, 863

1, 112 , 987 ! 942

9 945 1 10, 129 10, 178 ! 10, 128 10 06 1 10,688 11, 191 1 11, 805

M Existin Generation
Lon Term Purchases

L 'Short Term Ca Furch

& iNew Resources
R Total Resources

9/949

1, 147

9,994

1,191

10, 010

1, 121

9, 842

1,120

Ill

9, 848

1, 100

9855

823

286

9855

502

9,766
658

59

713

9, 770

658

713

9fSS
658

206

820

9, 665

608

347

1, 137

9 527 9, 527

608 I 587

500 . 500

1 676 : 2 72

11, 096 : 11. 1B5 11, 131 11, 073 10, 948 10, 964 11, 165 11, 196 11 141 I 11 37 ! 11, 757 , U 311 I 12 986

Reserves 1,201 ! 1,135 1^07 1,007 1 75 1019 1,035 1,018 1,013 1031 1069 1119 1 180
I Reserve Margin Qy^0( 12. 1 11.3 I 12. 2 10.0 10.9 ; 10.2 10.2 I 10.0 10.0 10.0 -10.0 10.0 ! 10.0

Ijh dsm. none. xls MW fa MWH Page5 8/27/97 9:39 AM



FadHCorp RAMFF-5 Case # 12

NoDSM

Cumulative Annual Energy (MWa)

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

DSMPro

OWC Geothemial

0 OWC Co en 1

W OWC Co en 2

C OWC Combined C de

OWCBrid rTransL
OWC Sim Ie C cleCT

OWCPum Stora e

Total

DSMPro

I Idaho Co en 1

D Idaho Co en 2

A Idaho Combined C de

H Idaho Brid rTrans

0 Idaho Htr/Id Trans L

Total

DSMPro ams

Utah Wind

Utah Geothermal
U Utah Solar

T Utah Co en 1

A Utah C en 2

H Utah Combined C de

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27.00/Ton

Utah Sim Ie C de CT

Utah Pum edStora e

Utah W o/UtTranL

Total

DSMPro

W W o Wind

Y W o Combined C de

0 W oIGCCW odalcl

M W oIGCCCT

I W oPCW odalc2

N W o Coal $6.70/Ton

G W oSim leC de CT

Total

DSM Pro rams

Short Term Ca Purch

T Co neration

0 Combined C deCT

T Coat

A Transmission

L Sim Ie C de
Stora e

Total

200.1

277. 6 449. 3 638. 6 638. 6 697. 8 968. 1 1,112.0 1,112.0

77. 0 32.9

277. 6 449. 3 638. 6 638. 6 697. 8 968. 1 1,189.0 1^45.1

194.7 615.4

194.7 615.4

0.1

277.6 449.3

0.1

638.6 638.6

0.2

697.8

0. 4 0. 5 0.5

968. 1 1, 306. 7 1,927.5

0.1

1 77. 0 32.9

277. 6 449. 3 638. 6 638. 6 698. 0 968. 4 1^84. 2 1, 960.9

S Native Load 5,417.0 1 5,484.0 5^95. 1 5,748.1 . 5, 870.0 6,013.0 6, 168.0 6,348.1 6,463.1 6/598. 1 7,055.9 7,512.0 7,989.2
Y Pum Stora e/Feak Re 308. 9 ' 309. 3 307. 2 258. 5 258. 5 258. 5 258, 5 258. 5 256. 6 256. 6 256. 6 256. 6 256.6

S Lon Term Sales 2^94.3 2/271.7 2,005.5 1,794. 4 1,559.6 1,426.4 1^94,7 1^84.0 1/123.8 1,085.9 922.2 814.9 771.0
T Short Tenn Sales 876.7 973.6 1,085.7 1,126.5 1, 152.3 1^39.0 1284.2 1 11.0 1346.3 1^79. 1 1,290.2 1,232.6 1^38.5
E DSMPro ams

M Total Re uiremenls 8,996.9 9038.7 8993.6 1 8927.4 8840,4 8936.9 9,105.4 9,201.6 9189.8 9 19.6 9525.0 9,816.1 10255.2

Existin Generation 7,780.8 7,734. 2 7/692. 6 7/627.4 7,768.4 i 7^05.3 7,824.2 7,744.2 7,742.3 7,695.4 7 719.1 7 603.2 7,508.6
L Lon Temi Purchases 869. 3 970. 0 965. 0 963. 7 712. 7 496, 1 485. 6 465. 9 465. 9 465. 9 447. 1 443. 9 408.6

& Short Tenn Purchases 346. 7 334. 5 336. 0 336. 2 1 359. 3 358. 0 346. 4 352, 9 343. 1 360. 4 390. 4 384. 9 377.1

R New Resources i 0.1 , 277.6 449.3 638,6 638.6 698.0 968.4 1384.2 1 960.9
Total Resources 8.996. 9 9 0387 8 993. 6 8 927. 4 i 8,840.4 8,936. 9 9105. 4 9 201. 6 9 189.8 9,219. 6 9,525. 0 9,816. 1 ! 10,255.2
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FadfiCorp RAMPP-5 Case* 12

NoDSM

Financial Model Output for 1997-2016 (including end effects to 2046)

y
-&>

<s
S]

50-year 50-year
NFV Annual

at 7. 9% Growth

fiMl Kate
ca

0. 75

1997 lass 1999 2fl0(t 2301 zcaz 2003

System Load (MWa) 5,725 5,792 5,904 6,057 6, 178 6321 6,477
Conservation (MWa) 0000000

After Conservation

System Load (MWa) 5,725 5,792 5,904 6,057 6, 178 6^21 6,477
Energy Sales (MWa) 5, 173 5,285 5,398 5,524 5,651 5,783 5,916

Total Customers (OOO's) 1,339 1,357 1,380 1,405 1,428 1,452 1,476

Net Electric Plant ($M) 7,996 8,146 8,366 8,620 8,979 9^11 9^81

Net Conservation Assets ($M) 0000000

3SQA 2Q05 2QQfi ZSfiS 2012 2016

6,657

0

6,657

6,042

6,772

u

6,772

6,132

6,907 7364

0 0

6,907 7^64

6,213 6^72

Utilit Cost

46,723 3.29 Nominal Operating Revenues ($M)
0. 28 Real

2.52 Nominal

-0. 47 Real

Noininal

Real

Cost in mills/kWh

Average Customer Bill ($)

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 7.9%)

Energy Svc Charge ($M)

46,723 3.29 Nominal Total Resource Cost ($M)
0.28 Real

2, 147

2, 147

47.4

47.4

1,603
1,603

0.0

0.0

0.0

2,147

2,147

2,192

2,128

47.4

46.0

1,615
1,568

0.0

0.0

0.0

2,192

2,128

2,285

2,154

48.3

45.6

1,656
1,561

0.0

0.0

0.0

2,285

2,154

2^77

2, 175

49.1

45.0

1,692
1,548

0.0

0.0

0.0

2377

2,175

2. 52 Nominal

-0. 47 Real

Cost in mills/kWh

Notes:

1) $M = millions of dollars 2) General Inflation Rate is 3.0% annually

47.4 47.4 48.3 49.1
47.4 46.0 45.6 45.0

3) 50-year Real I.evelized

2,457

2,183

49.6

44.1

1,721
1,529

0.0

0.0

0.0

2,457

2, 183

49.6
44.1

2,460

2,122

48.6

41.9

1,694
1,462

0.0

0.0

0.0

2,460

2,122

48.6
41,9

2^71

2,153

49.6

41.6

1,742
1,459

0.0

0.0

0.0

2^71

2,153

1^01 1^25 1^48 1,622

9,781 10,027 10^10 11,282

0000

2,706

2,200

51.1

41.6

1,803
1,466

0.0

0.0

0.0

2,706

2,200

2,838

2J41

52.8

41.7

1,862
1,470

0.0

0.0

0.0

2,838

2,241

3,002 3^46

2^01 2^47

55.2

42.3

58.1

40.8

1,939 2,063
1,486 1,447

0.0
0.0

0.0

0.0

0.0

0.0

3,002 3346

2^01 2^47

49.6 51.1 52.8
41.5 41.6 41.7

4) 50-year Real Levelized

55.2
42.3

58.1
40.8

Utility Cost in mills/kWh = 41.20 Total Resource Cost in mills/kWh =

7,820 8,298

0 0

7320 8,298

6,958 7,417

1,690 1,795

12,517 14,781

0 0

3,863 4,514

2.479 2, 574

63.4 69.5

40,7 39.6

2^85 2^14
1,467 1,434

0.0 0.0

0.0 0.0

0.0 0.0

3,863 4^14

2,479 2,574

63.4 69.5

40.7 39.6

41.20
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FacifiCorp RAMPF-5 Case # 12

NoDSM

Annual

Gro^vth

Rate

Net System Projected Emissions

S stein Ener

GWh
MWa

1997

50,159
5,726

1998

50,750
5,793

s
<§
00

1999

51,705

5,902

Total Annual Emissions 1000 Tons

0. 68% C02 56, 685 57, 141 57, 295
-0. 05% NOx 132. 7 132. 1 131.1

0.07% TSP 11.8 11.8 11.7

2000

52,617
6,007

57, 794
130.7
11.8

Annual S stem Emission Rates Pounds/MWh

-1.23% C02 2,260 2,252 2,216 2,197
-1.95% NOx 5.29 5.21 5.07 4. 97
-1.83% TSF 0.47 0.46 0.45 0.45

Emission Rates as Percent of 1997 Base

C02 100 99.63 98.05
NOx 100 98.37 95.81
TSP 100 98.60 96.26

20 Year Emissions 1000 Tons

C02

NOx
TSP

97.19
93. 88

94. 97

2001

53,686

6, 129

57,942
132.7
11.8

2, 159
4.95
0.44

95. 50
93. 45

93. 68

Total

2002

54,938
6,271

57, 420
132.5
11.8

2,090

4. 83
0.43

92. 48
91.18
91.39

2003

56,296
6,427

58,033
132.8

11.8

2,062
4.72
0. 42

91.22
89.19
89.34

2004

57,874
6,607

58, 195
131.3
11.8

2,011
4. 54
0.41

88.98
85.76
86. 78

zoos

58,864
6,720

58^78
131.2
11.8

1,990
4.46
0.40

88.06
84.26
85.15

2006

60,046
6,855

59,576
132.0

11.9

1,984
4.40
0. 40

87.79
83. 07

84. 31

2009

64,058
7,313

61,224
132.5
12.0

1,912
4. 14
0. 37

84.57
78.15
79. 42

2012

68,054

7, 769

63,616
133.4

12.0

1,870
3.92
0.35

82.72
74.06
75.04

2016

72, 233

8,246

64,465
131.5

12.0

1,785
3.64
0.33

78.97
68.78
70. 35

60,286 1,205, 727

132 2,644
12 238
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PacifiCorp RAMFP-5 Case # 21

Short TemiCa Purch

DSMPro ams

OWCGeotheimal

0 OWC Co en 1

W OWC Co en 2

C OWC Combined C de

OWCBrid erTransL

OWCSim leC eCT

OWCPum Stora

Total

DSMPro ams

I Idaho 1

D Idaho n2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSMPro

Utah Wind

Utah Geothermal

U Utah Solar

T UtahCo en 1

A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23.25/Ton

Utah Coal $27.00/Ton

Utah Sim Ie C leCT

Utah Piim ed Stora

Utah W o/UtTranL

Total

DSMPro ams

W W o Wind

Y W o Combined C cle

0 W IGCCW odak2

M W IGCCCT
I W PC W odak2

N W o Coal 3670/Ton

G W oSim leC cleCT

Total

T DSMPro ams

0 Short Term Ca Puich

T Co eration

A Combined C de CT

L All Others

Total

Environmental Adder of $10 /Ton C02

$ 1,000 /Ton NOx and $ 1,250 /Ton TSP
Incremental Summer Capacity (MW) of Resource Additions

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

3.7

7.6 7.8 7. 8 8.0 i 8.2 8.3 8.3 8.7 8.9 13.4 22.3 26.3 33.0

150.4 51.7
441. 8 441. 8 423,0

7.6 7.8 7.8 8.0 600. 4 501. 8 431. 3 8.7 8.9 13.4 22, 3 26.3 33.0

07 0.6 0. 6 0.6 1 0.7 0.6 0.7 0.6 0. 7 1.0 1.7 1.9 2.4

0.7 0.6 0.6 i 0.6 i 0.7 1 0.6 0.7 0.6 0.7 1.0 1.7 1.9 2A

12.4 12.1 12,9 ' 13.7 i 13.3 14.2 14. 1 143 14.9 23.0 40.7 49.4 63.9

I

I

201.9 561.5

12. 4 12.1

3.2 3.2

12.9

3.3

13. 7 215.2

3.2 3.4

UJ

3.4

14.1

3.4

14.3

3.4

14.9

3.5

23.0

5.2

40.7

8.4

49.4 625.4

9,6 12.0

3.2

23.9

23.9

3.2 : 3.3

23. 7 24.6

3.2.

25,5

3.7

3.4 3.4 3.4 3.4 3.5

26. 5 26. 5 27. 0 28.025.6

794. 1 : 493. 5 423.0

5^ ' 8.4

42. 6 73.1

23.7 24.6 29-2 819. 7 520. 0 449.5 27.0 28.0 42.6 73.1

9.6 12.0

87.2 131.3

561.5

87.2 672.8

Annual Summer Peak Ca ad (MW)
S Native Load

Y 1 Lan Term Sales

S DSMFro ams

T Total Re uirements

E

M Existin Generation
Lan Term. Purchases

L Short Term Ca Purch

& New Resources

R Total Resources

7^13

2^82

24

9,871

9,949

1, 147

7,403

2, 648

48

10^)U3

9994

1, 191

7, 555

2^69

72

9,852

10, 010

1, 121

7,771

2, 295

98

9,968

9, 842

1, 120
4

11096 11185 11,131 10,966

7,940

1,933

123

9, 7SO

9, 848

1, 100

794

11, 742

8, 137 8, 351 8^00

1,808 1,778 1,578

(150 176 203

9 795 9,953 9 975

9,855
823

9855 9,766
658

1, 288 1711 1,711

11,966 12, 374, U, 13S

8,758 [ 8,944 9,576
1^70 1^62 1,112

231 74 34

9 97 10032 10^41

9, 770

658

1,711

U 139 !

9, 653

658

1,711

022

9665

608

1,711

11984

10, 204

987

434

10757

9^27
608

1, 711

11846

10, 863

942

545

11260

isa
587

2,272

U 386

Reserves

Reserve Mar 'n (KM) (

1, 225

12A '

1182

11.8

1279

]3.0

997

10.0

1, 993

20.4

2, 171

22.2

2, 420

24.3
2,159

21.6

2, 241

22.6

1, 989

19.8

1, 642

15.9
1,088

10.1

1, 126

10.0
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PadfiCorp RAMFF-5 Case # 21

Environmental Adder of $10 /Ton C02

$ 1,000 /Ton NOx and $ 1,250 /Ton TSP
Cumulative Annual Energy (MWa)

1997

6.0

1998

12,0

1999

18.2

0.5 1.0 1.6

8. 6 17. 0 26.0

DSM Pro ams

OWC Geothermal

0 OWC Co en 1

W OWC Co en 2

C OWC Combined C de

OWCBrid erTransL

OWC Sim Ie C deCT

OWCPum Stora e
Total 6.0 12.0 18.2

DSMPro ams 0. 5 1.0 1.6

I Idaho Co en 1

D Idaho Co n2

A Idaho Combined C 1c

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSMFro ams

Utah Wind

Utah Geothennal

U Utah Solar

T Utah Co en 1

A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4

UtatlIGCCCT
Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27. 00/Ton

Utah Sim 1c C leCT

Utah Pum edStora e
Utah W o/UtTranL

Total 8.6 17.0 26.0

DSMPm ams

W W oWind

Y W o Combined C de

0 W oIGCCW odak2

M W oIGCCCT

I W o PC W odak 2

N IW o Coal $6. 70/Ton

G W oSim leC cleCT

i Total

jDSMPro ams 17.7 35.4

I Short Term Ca Purch

T Co eneration j

0 Combined C cleCT

T ICoal
A Transmission

L Sim Ie C de

Stora e

Total

S Native Load

Y Pum Stora e/FeakRe 229. 3 256. 4 249.4

S Lan Term Sales 2394. 3 2/271. 7 2005.5

T Short Temi Sales | 93.0 1857 181.1

E DSMPro ams 17. 35. 4 53,9

2000

24.5

2001

31.1

2002

37.6

2003

44.3

2004

51.1

2005

58.2

2006

68.8

2009 2Q12

86. 6 107.5

2016

134.0

148.9 200. 1 200. 1 200. 1 200. 1 200. 1 200. 1 200. 1 200.1

437. 3 874. 6 1, 293. 3 1, 293. 3 1^93. 3 1, 293. 3 1^293. 3 1 93. 3 1 93.3

24. 5 617. 3 1112. 4 1, 537. 8 1^44. 6 1^51. 6 1, 562. 3 1 80. 0 1601. 0 1627.4

2.1

2.1

35.6

2.6

2.6

45.0

3.1

3.1

54.9

3.7 4.2 4.8 5.6 7.0 8. 6 10.6

3. 7 4.2 4.8 5.6 7,0 8.6 10.6

64. 8 74. 9 85. 4 101. 6 130. 7 166. 3 2127

199. 8 , 199. 8 199. 8 199. 8 199. 8 199, 8 199. 8 199. 8 755.7

35.6 244. 8 254. 7 264. 6 274. 7 285^ 301. 5 330. 5 366. 2 96S.4

2. 7 5. 4 8. 1 10. 8 13. 7 16. 6 19. 6 22. 6 25. 7 30. 3 38. 0 47. 0 58.4

2. 7 5. 4 8. 1 10. 8 13. 7 16. 6 19. 6 1 22. 6 25. 7 30. 3 38. 0 47. 0 1 58.4

53.9 73.0 92. 3 112.2 132. 3 152. 8 174. 0 206. 4 262. 3 329. 5 415.7

786.1 1/274. 6 1,693. 3 1,693.3 1^93.3 1,693.3 1693.3 1,693.3 2,249.2

17. 7 35. 4 53. 9 73. 0 878. 3 1^86. 8 i 1, 825. 6 1, 846. 1 1^67. 3 1, 899. 7 1, 955. 5 2 022. 8 2 664.9

5. 417. 0 5. 484. 0 5, 595. 1 5, 748. 1 5, 870. 0 6, 013. 0 ; 6, 168. 0 6, 348. 1 6, 463. 1 6, 598. 1 7/055. 9 7 512. 0 7 989,2

224. 7 254. 3 258. 5 258. 5 258. 5 256. 6 256. 6 256. 6 256. 6 256.6

1,794.4 1,559. 6 1,426.4 ' 1^94.7 1,284.0 1,123.8 1,085.9 922.2 814.9 771.0
224.7 758.3 1,182.0 j 1^66.9 1250.4 1271.3 1^70.1 1,277.8 1,238.0 1 49.8

73. 0 92. 3 112. 2 132. 3 152. 8 174. 0 206. 4 262. 2 329. 415.

M Total Re uirements 8,115.9 8162.5 7,977.3 7918.9 850.0 8,767, 6 8,955.8 8,988.1 8,940.8 9004.3 9250.3 9492.0 9,850.8

Existin Generation i 6,383.4 6^65.9 6 217.6 6,172.3 6^60. 1 6,586.9 6 394.5 6 438.1 6^85.4 6,441.0 6,699.5 6 917.0 6,788.9
L Lon Term Purchases 869. 3 970. 0 965. 0 963. 7 711. 3 493. 4 483. 2 464. 8 464. 6 464. 6 446. 0 443. 9 408.6

& Short Teim Purchases , 863. 2 826. 6 794. 7 782. 9 492. 4 412. 8 384. 9 391. 9 397. 5 405. 3 411. 4 437. 8 404.2

R New Resources , 786.1 : 1 274. 6 1 693.3 1,693.3 1/693.3 1, 693.3 1693.3 1693.3 2,249.2
Total Resources 8. 115. 9 8162. 5 7, 977. 2 7918. 9 8349. 9, 8, 767. 6 8, 955. 8; 8988. 1 8940. 7 9004. 2 9250. 3 9,492. 0 9, 850.8
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PadfiCorp RAMFF-5 Case# 21

y

<

Environmental Adder of $10 /Ton C02
$ 1,000 /Ton NOx and $ 1,250 /Ton TSP

Financial Model Output for 1997-2016 (including end effects to 2046)
50-year 50-year

NFV Annual

at 7.9% Growth
ItM) Rate

j%) System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
0.64 Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utili Cost

46,732 3.14 Nominal Operating Revenues ($M)
0.14 Real

2. 48 Nominal

-0. 50 Real

Nominal

Real

Cost in mills/kWh

Average Customer Bill ($

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 7.9%)

Energy Svc Charge ($M)

46,186 3.042 Nominal Total Resource Cost ($M)
0. 04 Real

2. 27 Nominal

-0. 71 Real

Cost in mills/kWh

1997

5,725

18

5,707

5,156

1339

8,014

18

2,215

2,215

49.0

49.0

1,654
1,654

-1.8

-0.2

1.8

2,217

2,217

48.9
48.9

1998 1222 2000 20Q1 ?002

5,792

36

5,757

5,252

1,357

8,219

36

2,262

2,196

49.2

47.7

1^67
1,618

-2.5

-0.4

3.6

2,265

2,199

48.9
47.5

5,904

55

5349

5^49

13SO

8,776

54

2^71

1,235

50.6

47.7

1,719
1,620

-2.9

-0.7

5.6

2,376

2,240

50.2
47,4

6,057

74

5,982

5,456

6,178

93

6,085

5,566

6321

113

6^08

5^80

2003

6,477

134

6^43

5,794

SQfil 2005 2006 2009 ?012 2016

6,657 6,772 6,907 7^64 7,820 8/298

154 176 208 262 328 411

6,502 6^96 6,699 7,102 7,493 7^86

5,901 5,971 6,023 6332 6,659 7,041

1,405 1.428 1^52 1,476 1^01 1,525 1^48 1^22 1,690 1,795

9.568 10,099 10^39 10376 10,726 10,887 11,064 11,766 12,456 14^21

71

2,454

2,245

51.3

47.0

1,746
1,598

-3.7

-1.1

7.7

1MB

2,251

50.8
46.5

87

2^36

2, 253

52.0

46.2

1,776
1,578

-5.5

-1.7

9.9

2,545

2,261

51.4
45.7

101

2^04

2^47

52,4

45.2

1,794
1,547

-8.0

-2.5

12.2

2,614

2^55

51.6
44.5

115

2,747

2,300

54.1

45.3

1,861
1,558

-11,0

-3.6

14.6

2,758

2,309

53.2
44.6

130

2,890

2,350

55.9

45.5

1,926
1,566

-14.9

-5.1

17.3

2,902

2,360

54,8
44.6

145

3,008

2^75

57.5

45.4

1,973
1558

-19.5

-7.1

18.7

3,020

2^84

56.2
44.4

163 202 232 267

3,116 3395 3,788 4,361

2^88 2^81 2,432 2^87

59.1

45.3

61.2

42.9

65.0

41.7

70.7

40.3

2,013 2,094 2,241 2,429
1^43 1,469 1,439 1,385

-25.5

-9.7

20.5

-48.6

-20.9

25.0

-85.1 -147.4

^1.5 -87.8

29.3 33.9

3,127 3^99 3,776 4^07

2^97 2^84 2,424 2^56

57.4
44.0

59.0
41.4

61.9
39.8

Notes:

1) $M = millions of dollars 2) General Inflation Rate is 3.0% annually

3) 50-year Real LeveUzed 4) 50-year Real Levelized
Utility Cost in mffls/kWh = 42.73 Total Resource Cost in mffls/kWh =

66.3
37.8

40. 73
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PacifiCorp RAMFP-5 Case # 21

Annual

Growth

Rate

Environmental Adder of $10 /Ton C02

$ 1,000 /Ton NOx and $ 1,250 /Ton TSP

Net System Projected Emissions

System Energy
GWh
MWa

1997

49,306
5,629

1998

49,977
5,705

1999

50,726
5, 791

r
CB
1->
Ni

Total Annual Emissions 1000 Tons

0. 95% C02 48, 815 49, 223 48, 713
0. 50% NOx 106. 0 105. 4 102.3

0. 34% TSF 10. 0 9.9 9.6

2000

51,683
5,900

49, 109
101.8

9.6

Annual S stem Emission Rates Pounds/MWh

-0.79% C02 1,980 1,970 1,921 1,900
-1.23% NOx 4.30 4.22 4.03 3.94
-1.39% TSP 0.40 0.40 0.38 0.37

Emission Rates as Percent of 1997 Base
C02 100 99.48 97.00
NOx 100 98.11 93.79
TSP 100 97.83 93.96

20 Year Emissions 1000 Tons

C02
NOx
TSP

95. 98
91.59
92. 02

2001

52,841
6,032

48, 864
104.1

9.7

1,849

3.94
0.37

93.40
91.59
90.89

Total

2002

53,955
6,159

49,244
107.7

9.9

1,825

3.99
0. 37

92.19
92.84
90. 92

2003

55, 137

6,294

48,462
103.8

9.7

1,758
3.76
0.35

88.78
87.54
86.73

2004

56,534

6,454

49,319
104.7

9.7

1,745

3.70
0. 34

88.12
86.13
85.20

2005

57,340
6,546

49,353
103.7

9.7

1,721

3.62
0.34

86.94

84.08
83.44

2006

58,238
6,648

50,840
106.4

9.9

1,746
3.66
0. 34

88. 17
85.01
83.90

2009

61,760

7,050

53,769
111.7

10.3

1,741

3. 62
0. 33

87.94
84.10
82. 56

2012

65,166
7,439

57,874
119.0

10.8

1,776

3.65
0.33

89.70
84.95
82. 37

2016

68,591

7, 830

58,426
116.6

10.6

1,704

3.40
0. 31

86.04
79. 06
76. 65

52,636 1,052,717
110 2, 195

10 203
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PadHCorp RAMFF-5

Environmental Adder of $25 /Ton C02

$ 2,500 /Ton NOx and $ 3,125 /Ton TSP
Incremental Summer Capacity (MW) of Resource Additions

1997 1998 1999 2000 2001 20Q2 2003 2004 2005 2006

Case # 22

2009 2012 2016

Short Term Ca Purch

DSMPro ams 8. 7 9.0 9.0

OWC Geotheimal

0 OWC Co en 1

W OWC Co en 2

C OWC Combined C Ie

OWCBrid rTransL

OWC Sim Ie C led

OWCPum Stora e
Total 8. 7 9.0 9.0

DSMPro ams 0. 9 1.0 0.9

I IdahoCo en 1

D Idaho Co en 2

A Idaho Combined C e

H Idaho Brid erTrans

0 Idaho Htr/Id Trails L
Total 0.9 1.0 0.9

DSMPro 13.5 132 U.1
UtahTOnd 31.6

Utah Geothermal

U Utah Solar

T Utah Co en 1

A UtahC en 2

H Utah Combined C de

Utah IGCC Hunter 4

UtahIGCCCT
Utah PC Hunter 4
Utah Coal $23, 25/Ton .

Utah Coal S27. 00/Ton

Utah Sim Ie C deCT

Utah Pum edStara e

Utah W o/UtTranL
Total 13.5 13.2 45.7

DSMPro ams 3, 2 3. 2 3.3

W W a Wind 31. 6 !

Y W o Combined C cle

0 W IGCCW odak2

M W IGCC CT

I 'W PC W odak2

N W o Coal $6. 70/Ton

G W Sim Ie C de CT

Total 3. 2 33. 349

T DSMFio ams 26. 3 26A 27.3

0 Short Term Ca Purch
T Co eneration

A Combined C cleCT i

L AU Others 63.2
Total 26.3 26.4 90.5

9.2 9.3

14.1

376.0

423.0

9.3

150. 4 51.7

441. 8 441.8

423. 0 423.0

93. 1024. 5 925.8

0. 9 0. 9 0.9

28.2

216.2

69.3

S.9 314. 6 0.9

14.8 14.6 153

100.0 100.0 100.0

9,4

423.0

432.4

1.0

1.0

15.2

9.5

9.5

0.9

0.9

15.5

9.4

1.0

16.1

376. 0 376. 0 376.0 169.2

3.3 426. 3 ! 125.0

2S.2 28. 1 28.9

1, 226. 7 869.5

1, 338. 3 ! 544.6

100.0 100.0 ) 100.0

U8.2 2,693. 1 1,543.0

3.4 3. 5 3.5

29. 0 29. 4 30.0

799. 0 376. 0 169.2

14.0

9.4 14.0

1.0 1.5

1.5

24.9

114. 8 927. 7 49L3 391. 2 391. 5 185. 3 24.9

3. 3 3. 3 3. 4 3. 4 3. 5 3. 5 5.2

423. 0 121.6

828.0 406.4 199.2

5.2

45.6

45.6

23. 2 27. 5 34.3

39.8 135.6

63.0 27.5 169.9

2. 4 2. 9 3.5

2.4 2.9 3.5

42.8 51.6 66.4

69.2

42.8

8.4

51.6 135.6

9. 6 11.9

8.4 9.6 11.9

76. 8 91. 6 116.1

39. 8 : 204.8
I

116.6 91.6 320.9

Annual Summer Peak Ca ad (MW)
S Native Load
Y Lon Terin Sales

S DSMPro rams

T Total Re uiiements

E

M Existin Generation

Lon Term Purchases

L Short Term Ca Purch

& New Resources

R :Total Resources

Reserves
Reserve Mar 'n (RM) (

7, 313 7^03 7, 555

2, 582 2, 648 2^69

26 I 53 80

9 869 9,998 9 844

9, 949 9 994 10, 010

1, 147 U91 1/121

63

11,096 ! 11,1S5 11,194

1, 227

12.4

7.771 ! 7, 940 8, 137

2,295 1,933 \ 1^08

108 136 65

9,958 9,737 ! 9,780

9^42 ' 9,848 9 856
1,120 : 1,100 823

163

11,125

2, 828

13,776

1187

11.9
1,350

13.7

1,167 - 4,040
11.7 i 41.5

4^42

15,020

5, 241

53.6

8^51 8^00
1, 778 1^78

194 | 4

9,935 9,954

9, 855 9 66

658

5, 141 5^17
15,804 15,941

5, 869 5^86

59. 1 60.1

8, 758

1^70
254

9374

9, 770

658

5, 686

16,114

6240

63.2

8, 944.

1, 362

299

10 7

9,653
658

5,686

15,997

5,990
59.9

9,576 10,204

1, 112 987

376 468

10^12 10 723

9665

608

W17
608

5, 726 5, 726

15,999 15,861

5, 687

55.2
5,137

47.9

10, 863

942

584 '
11221

9, 527

587

5,931

16,045

4, 823

43.0
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PadfiCorp RAMPP-5 Case # 22

1997

Environmental Adder of $25 /Ton C02

$ 2,500 /Ton NOx and $ 3,125 /Ton TSP
Cumulative Annual Energy (MWa)

1998 1999 2000 2001 2002 2003 2004 2W5 2006 2009 2012 2016

148. 9 200. 1 200. 1 200. 1 200, 1 200. 1 200. 1 200. 1 200.1

437. 3 874. 6 1^293. 3 1, 293. 3 1, 293. 3 1^93. 3 1, 293. 3 1293. 3 1, 293.3

418. 7 837. 4 829. 6 793. 3 758. 4 777. 4 851. 4 869. 1 1,011.1

.4 1, 955. 0 2, 373. 4 2^446 2^17. 3 2^47. 4 2^40.0 79. 8 2,649.4

10.3 12.8

27.9 27.9

214. 0 214.0

68. 6 68.6

DSM Pro ams 6. 8 13. 8 20.9 28. 1 35.5 42.9 50. 3 57. 9 65.4 76.6 95, 2 117.2 144.9
OWC Geothemial

0 OWC Co en 1

W OWC Co en 2

C OWC Combined C de

OWC Brid er Trans L

OWC Sim Ie C cleCT

OWCPum Stora e

Total 6. 8 13.8 20.9 28.1

DSMPro ams 0. 6 1. 3 1. 9 2. 5 3, 1 3. 8 4. 4 5. 1 5. 7 6. 7 8.4

I Idaho Co en 1 27, 9 27, 9 27. 9 27. 9 27. 9 27. 9 27,9

D Idaho Co 2 214. 0 214. 0 214. 0 214. 0 214. 0 214. 0 214.0

A Idaho Combined C de 68.6 68. 6 68. 6 67. 6 64.9 62.7 68.6

H Idaho Brid er Trans

0 Idaho Htr/Id Trans L

Total 0.6 1. 3 1.9 2.5 313. 6 314. 2 314. 9 314. 5 312. 5 311.3 318.9 320. 8 323.3

DSM Pro ams 9.6 19.0 29.0 39. 7 50. 1 61.1 72. 1 83.4 95.1 113. 1 144. 2 182. 1 230.9

Utah Wind 35. 3 35.3 35.3 35.3 35. 3 35.3 35.3 35.3 35.3 35.3 35.3

Utah Geothermal 94. 8 189.6 284. 4 284. 4 284. 4 284. 4 284, 4 284. 4 284. 4 284.4
U Utah Solar

T UtahCo en 1

A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27. 00/Ton

lUtahSim leC cleCT

I Utah Pum edStora e
Utah W o/UtTranL

Total 9. 6 19. 0 64.4

DSMPro s 2.7 5.4 8, 1 10. 8 13.7 16. 6 19. 6 22. 6 25,7 30. 3 38.0 47. 1 58.5

W W o Wind 35. 3 35.3 35.3 35.3 35.3 35.3 35.3 35.3 35.3 35. 3 35.3

Y W o Combined C de 418. 7 539. 1 539. 1 538. 9 534. 9 534. 4 539. 1 539. 1 539.1
01W oIGCCW odak2

M W oIGCCCT

I IW oPCW odak2

N IW o Coal $6.70/Ton i

G W oSim ]eC cleCT |
Total 2. 7 5.4 43.4 46. 1 467. 7 591. 0 594. 0 596. 8 595. 9 600. 1 6U. 4 621. 5 632.9

14.0 14,0 14.0 14.0 14.0 14.0 14.0 14.0 14.0

372. 2 744. 4 1,116. 5 1,488.7 1656. 2 1,656. 2 1,656. 2 1,656. 2 1,656.2

418. 7 418. 7 418. 7 412. 0 411. 8 410. 0 416. 4 418. 7 487.2

169. 8 1, 079. 9 1, 557. 9 1, 941. 1 2 17. 8 2, 496. 8 2, 513. 0 2^50. 5 2^90. 7 2 708.0

DSMPro ams

Short Term Ca Purch

T Co eneration

0 Combined C cleCT

T Coal
A iTransinission

L | Sim Ie C de
Stora e

Total

S Native Load

19.7

S Lon Term Sales

T Short Term Sales

E DSMPro ams

M Total Re uirements

19.7

Y Pun Stora e/PeakRe 224.6

39.4 59.9

39.4 59.9

81.1 102.3 124.3 146.5 168.9 191.9 226.7 285.8 356.7

225.7 213.5 199. 8 224.0 257.7 258.5 258.5 256.6 256.6 256.6 256.6

447.0

1, 214. 3 2, 075. 0 2, 865. 9 3 8. 1 3^05. 6 3, 405. 6 3, 405. 6 3,405. 6 3,405.6

1^24. 7 1/863. 8 1,856. 0 1 11. 8 1,770. 0 1,784. 4 1,875. 4 1,895. 4 2,105.9

81.1 2 641.3 ' 4,063.1 4^68.3 ! 5^18.7 5^67.4 5,416.7 5 66.8 5,657. 6 5,958.5

5,417.0 5,484.0 5^95.1 5748.1 5,870.0 6,013.0 6,168.0 6348.1 6,463. 1 6 98.1 7055.9 7^12.0 7,989.2
256.6

2,394. 3 2^71. 7 2005. 5 1794. 4 1,559. 6 1,426. 4 1,394. 7 1,284. 0 1 123, 8 1085. 9 922. 2 814. 9 771.0

415. 0 777. 4 842. 8 969. 6 885. 4 ' 855. 8 698. 1 629.1
19. 39, 4 59.9 81. 1 102.3 ; 124. 3 146. 5 168.9 191.9 226. 285. 8 356. 447,0

8,016. 2 7, 942. 0 7,754. 3 7, 661. 2 7 551. 3 7 987. 7 8 452. 2 8 564. 4 8, 621. 2 8^99. 2 8 804. 7 ! 8 924. 9 9 198.8

Existin Generation 6, 136. 6 5,961. 8 5,708.4 5 21. 7 3,030. 9 2,470. 5 2,291. 0 2, 127. 7 2,066. 9 2022. 3 2,167. 9 2.188. 6 2.268.1

L Lon Term Purchases 979, 6 1080, 2 1075. 3 1 074. 0 821. 1 i 586. 0 505. 5 465. 9 465, 9 465. 9 1 447. 1 466. 4 439.4

& Short Term Purchases 900.0 900.0 900. 0 900.0 900. 0 . 637. 4 578. 7 565, 8 557. 9 565. 9 553. 6 613. 9 624.6

R New Resources 70. 7 165. 5 2 799. 3 ' 4 293. 9 5 077. 0 5,404, 9 5. 530. 6 5 5. 1 5 636. 1 5 656. 1 5 866.6

Total Resources 8,016.2 7,942. 0 7,754. 3 7,661. 2 7,551. 3 1 7,987. 7 j 8452. 2 8564. 4 8621. 2 8,599. 1 8,804. 7; 8925. 0 9198.8
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FadfiCorp RAMFF-5 Case # 22

Environmental Adder of $25 /Ton C02
$ 2,500 /Ton NOx and $ 3,125 /Ton TSP

Financial Model Output for 1997-2016 (including end effects to 2046)
50-year 50-year
NFV Annual

at 7. 9% Growth

ItM) Rate

i2U

0.63

57,075 3.39 Nominal
0.38 Real

2. 74 Nominal

-0. 26 Real

Nominal

Real

56,557 3.303 Nominal
0.29 Real

2. 53 Nominal

-0. 45 Real

Notes:

1) $M = millions of dollars

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utili Cost

Operating Revenues ($M)

Cost in mills/kWh

Average Customer Bill ($)

Total Resource Cost

DSR Customer Cost (»M)

Levelized (20-year at 7,9%)

Energy Svc Charge ($M)

Total Resource Cost ($M)

Cost in mUls/kWh

1997

50.9

50.9

-1.8

-0.2

1.9

1328 1333 2000 2fifll 2fifi2 2S»1 2004 1SOS 2006 2009 2BU 2016

5.725 5,792 5,904 6,057 6,178 6^21 6,477 6,657 6,772 6,907 7,364

20 39 60 81 102 124 146 169 192 227 286

5,706 5,753 5,844 5,975 6,076

5.155 5,249 5,344 5,450 5,558

6,197 6330 6488 6,580 6,680 7,079

5,669 5,782 5,887 5,956 6,005 6310

1,339 1,357 1^80 1,405 1,428 1^52 1,476 1^01 1^25 1,548 1,622

8,148 8,695 10^19 12,427 13,625 14^21 14^15 14, 621 14, 635 14,666 14,955

19 38 57 75 92 108 123 140 156 177 220

2^96 2370 2^12 2^56 3,046 3^37 3,698 3,898 4,062 4,203 4^61

2,296 2^01 2367 2^30 2,706 2,965 3,097 3,169 3,206 3,221 3, 129

51.6

50.1

53.7

50.6

55.6

50.9

62.6

55.6

69.2

59.7

73.0

61,1

75.6

61.5

77.8

61.5

79.9 80.7

61. 2 56.6

1,714 1,746 1,820 1390 2,133 l.StS 2,505 2^97 2,664 2,715 2,751
1.714 1,695 1,716 1,730 1,895 2/142 2,098 2,112 2,103 2,081 1,929

-2.5

-0.4

3.9

-2.8

-0.7

6.0

-3.6

-1.1

8.2

-5.4

-1.6

10.5

-7.8

-2.4

13.0

-10.8

-3.5

15.5

-14.7

-5.0

18.5

-19.2

-6.9

20.1

-25.1 -48.0

-9.5 -20.6

22.2 27.4

2,298 2374 2,517 2,663 3,055 3,448 3,710 3,911 4,075 4^16 4^67

2,298 2^04 2,372 2^37 2,714 2,974 3, 107 3, 180 3,217 3,231 3,133

50.7 51.3 53.2 55.0 61,7

50.7 49.8 50.2 50.4 54.8

3) 50-year Real Levelized

68.1 71.6 73.9 75.9 77.5 77.6
58.7 59.9 60.1 59.9 59.4 54.4

4) 50-year Real Levelized

2) General Inflation Rate is 3.0% annually Utility Cost in mills/kWh - 52.36 Total Resource Cost in mills/kWh =

7,820 8,298

357 447

7/164 7,851

6,632 7flOS

1,690 1,795

15,196 15,975

254 291

4,880 5,448

3,132 3,107

84.0 88.8

53.9 50.6

2,887 3f05
1,853 1,731

-84.2 .146.2

40.9 -86.8

32.4 37.7

4,871 5399

3,127 3/179

79.9 83.1

51.3 47.4

49. 87
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PacifiCorp RAMPP-5 Case # 22

Annual

Growth

Rate

Environmental Adder of $25 /Ton C02

$ 2/500 /Ton NOx and $ 3,125 /Ton TSP

Net System Projected Emissions

System Energy
GWh
MWa

1997

49,248
5,622

1998

49, 672

5,670

1999

50, 360
5,749

"a
B)

%
h-t
<^

Total Annual Emissions 1000 Tons

-2.46% C02 46,792 46,363 44,913
-7. 51% NOx 99.7 96.4 90.9

-8.03% TSP 9.2 9.0 8.5

2000

51, 393

5,867

44,096
87.3

8.2

Annual S stem Emission Rates Pounds/MWh

-4.12% C02 1,900 1,867 1,784 1,716
-9.09% NOx 4.05 3.88 3.61 3.40
-9.60% TSP 0.38 0.36 0.34 0.32

Emission Rates as Percent of 1997 Base
C02 100 98.24 93.87
NOx 100 95.90 89.18
TSP 100 96.26 89.54

20 Year Emissions 1000 Tons
C02
NOx
TSP

2QQ1

52,487
5,992

27,029

33.8
2.7

1,030
1.29
0. 10

90.31 54.20

83. 94 31. 83

85.44 26.91

raee Total

2002

53,842
6,146

22,514

21.7
1.7

836
0.81
0.06

44.01
19.94
16. 90

2003

55, 013

6,280

21,820

18.4
1.5

793
0.67
0. 05

41.74

16.56
14.28

2004

56,393
6,438

21,444

15.5
1.3

761
0. 55
0.05

40.02
13.54
12. 16

2005

57, 184
6,528

21,401

14.3
1.2

749

0.50
0. 04

39.39

12.38
11. 31

2006

58,060
6,628

22,272
15.1

1.3

767
0.52
0.04

40.37
12.81
11. 70

2009

61,554
7,027

24,384
17.7

1.5

792
0.57
0. 05

41.69

14.19
12. 72

2012

64, 929

7,412

27,243

20.9
1.8

839
0.65
0. 05

44.16
15.94
14. 36

2016

68,316
7,799

29,177

22.6
1.9

854
0. 66
0. 06

44.95
16.36
14.71

29,118 582,358
35 691

3 61
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PacUlCorp RAMPF-5 Case # 23

Environmental Adder of $40 /Ton C02

$ 4,000 /Ton NOx and $ 5,000 /Ton TSP
Incremental Summer Capacity (MW) of Resource Additions

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

Short Term Ca Purch

DSMFro ams 8. 7 9. 0 9.0

OWCGeothennal

0 OWC Co en 1

W OWC Co en 2 !

C OWC Combined C de

OWCBnd erTransL

OWC Sim Ie C cleCT

OWCPum Stora

Total 8.7 9.0

DSMPro ams 0.9 1.0

I Idaho Co en 1

D Idaho Co n2

A Idaho Combined C 1c

H Idaho Brid erTrans
0 Idaho Htr/IdTransL ' !

Total 0.9 1.0 0.9 '

DSMPro ams 13. 5 13. 2 14.1

Utah Wind 31.6

Utah Geothermal
U Utah Solar

T Utah Co en 1

A Utah Co en 2

H Utah Combined C de i
Utah IGCC Hunter 4 ' I
UtahIGCCCT
Ubh PC Hunter 4
Utah Coal 323, 25/Ton

, Utah Coal $27. 00/Ton

'UtahSim leC cleCT

Utah Pum edStora

Utah W o/UtTranL !
Total 13.5 ' 13.2

DSrfPro ams 3.2 3.2

W |W Wind
Y W Combined C de

0 W oIGCCW odak2

M W oIGCCCT

I W oPCW odak2

N W o Coal $6.70/Ton

G W o Sim Ie C deCT

Total 3.2 3.2 34.9

T DSMPro s 26. 3 26. 4 27,3

0 Short Term Ca Purch

T Co eneration

A Combined C cleCT

L AllOtheis ! 63.2
Total 26.3 ' 26.4 90.5

3.3

31.6

9.2 9. 3 9^ 9.4

100.0 100. 0 100.0

150.4 51.7
441. 8 441. 8 423.0

423.0

9.0 1W3. 1 U4. 5 6012. 8 432.4

0. 9 0. 9 ' 0. 9 0. 9 1.0

28.2

216.2

2132

0.9 458. 5 0.9

14.8 14.6 15.3

100. 0 100. 0 100.0

33

28^

14.1

376.0

423.0

376.0

147.8

1.0

15.2

9.5

9.5

0.9

0.9

15.5

426.3

28.1

257.4

28.9

1^26. 7 869.5

1,482. 2 401.8

200.0 200.0 200.0

228. 2 2,937. 0 1^00.2

3.4

29.0

799.0

828.0

3.5

29.4

376.0

9.4

1.0

16.1

376. 0 376. 0 169.2

45.7 114.8 927. 7 639. 1 391^ 391. 5 185.3

33 3.3 3.4 3.4 3.5 3.5

423. 0 254.0

3.5

30.0

169.2

14.0 23.2 27.5 34.3

9.4 14.0 23.2 27.5

1.0 1. 5 2. 4 2.9

1^

24.9

24.9

5.2

2. 4 2.9

42. 8 51.6

89.0

34.3

3.5

35

66.4

280.4

42. 8 140.6

8. 4 9.6

346.8

11.9

4B5.4 199.2

5.2 8.4 9.6

45. 6 76. 8 91,6

89.0

43. 6 i 76. 8 180.6

11.9

116.1

280.4

396.5

Annual Summer Peak Ca ad (MW)
S Native Load

Y Lan Term Sales

S DSMPro ams

T (Total Re uirements

E

M Existin Generation
ton Term Purchases

L Short Term Ca Purch

& I New Resources
R (Total Resources

7/313
2, 582

26

9869

9, 949

1, 147

7,403

2^48
53

9998

9994

1, 191

7, 555 ; 7,771

2^69 ; 2^95

80) 108

9,844 | 9,958

11 096 11185

10/010

1, 121

63

11,194

9, 842

1, 120

263

11^25

7,940

1, 933

136

9, 737

9, 848

1,100

3, 172

14, 120

8, 137

1, 808

165

9,780

9^55
823

4643

15 21

8^51

1, 778

194

9, 935

9855

5,442

16, 105

8, 600 8,758

1^78 1^70
224 254

9 954 9,874

9766 ! 9,770
658 658

5,818 5,988

16^42 16, 416

8,944

1^62
99

10007

9, 653

658

5988

16 99

9, 576

1, 112

376

10,312

9665

5, 988

16,261

10,204

987

468

10,723

9, 527

608

6, 077

16,212

10, 863

942

584

11,221

9, 527

587

6/357

16^71

Reserves
Reserve Mar 'n RM)

1227

12.4

1187

11.9
1,350

137

1,267

12.7
4,384

45.0

5542

56.7

6,170
62.1

6^88
63.2

6,541
66.2

6291

62.9

5, 948

57.7
5,487

51.2

5, 249

46.8
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PacifiCoip RAMPP-5 Case # 23

Environmental Adder of $40 /Ton C02

$ 4,000 /Ton NOx and $ 5,000 /Ton TSP
Cumulative Annual Energy (MWa)

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

DSMPro ams 6.8 13. 8 20.9 28. 1 35.5

OWC Geothermal 94. 8 189.6

0 OWC Co en 1 148.9

W OWC Co en 2 437.3

C OWC Combined C de 418.7

OWCBrid erTransL

OWC Sim Ie C de CT

OWC Pum Stora e

Total 6.8 13.8 20.9

42.9 50.3 57.9 65.4 76.6 95.2 117.2 144.9

284. 4 284. 4 284. 4 284. 4 284. 4 284. 4 284. 4 284.4

200. 1 200. 1 200. 1 200. 1 200. 1 200. 1 200. 1 200.1

874. 6 1,293. 3 1, 293. 3 1, 293. 3 1^93. 3 1^93. 3 1^93. 3 1^93.3

418.7 401.0 359,3 322.8 334.4 383.6 406.7 413.5

123. 0 1 0.0 1,820. 7 2,229. 2 2,194. 9 2,166. 1 2,188.9 2,256. 7 2^01. 8 2^36.2

DSMPro ams 0. 6 1. 3 1. 9 2, 5 3. 1 3. 8 4. 4 5. 1 5. 7 67 8. 4 10. 3 12.8

I Idaho Co en 1 27.9 27.9 27.9 27.9 27.9 27.9 27.9 27.9 27.9

D Idaho Co en 2 214. 0 214. 0 214. 0 214. 0 214. 0 214. 0 214. 0 214. 0 214.0

A Idaho Combined C de 211.0 211.0 211.0 1997 190.3 199. 0 209. 4 211.0 211.0

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L
Total 0.6 1.3 1.9 2.5 456. 1 456. 7 457. 3 446. 7 437. 9 447. 6 459. 7 463. 3 465.7

14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0

372. 2 744. 4 1, 116. 5 1, 488. 7 1656. 2 1656. 2 1656. 2 1656. 2 1656.2

418. 7 565. 0 565. 0 547. 3 527. 6 531. 6 553. 0 645. 8 930.6

DSMPro 9. 6 19. 0 29. 0 39. 7 50. 1 61. 1 72. 1 83. 4 95. 1 113. 1 144. 2 182. 1 230.9

Utah Wind 35. 3 35. 3 35. 3 35. 3 35. 3 35. 3 35. 3 35. 3 35. 3 35. 3 35.3

UtahGeothennal 94. 8 189. 6 284, 4 284. 4 284. 4 284. 4 284. 4 284. 4 284. 4 284.4

U Utah Solar

T UtahCo en 1

A Utah Co en 2

H Utah Combined C de
Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27. 00/Ton

Utah Sim Ie C cleCT

Utah Pum ed Stora e

Utah W o/UtTranL

Total 9.6 19.0 64.4

DSM Pro ams 2. 7 5. 4 8. 1 10.8 13. 7 16. 6 19. 6 22. 6 257 30,3 38,0 47. 1 58,5

W W o Wind 35. 3 35. 3 35. 3 35. 3 35. 3 35. 3 35. 3 35. 3 35. 3 35. 3 35.3

Y W o Combined C de 418. 7 670, 1 669. 9 662. 8 657. 3 662. 5 669. 1 670. 1 670.1

0 W oIGCCW odak2

M W oIGCCCT

I W oPCW odak2

N W o Coal $6. 70/Ton

G W oSim leC cleCT I

Total 2. 7 5.4 43.4 46. 1 467. 7 722. 0 724. 8 720. 8 718.3 728^ 742. 5 752. 5 763.9

169. 8 1,079. 9 1,704^ 2,087. 4 2^33. 1 2,612. 5 2,634. 6 2,687. 1 2,817. 8 3,151.4

DSMPro 19. 7 39. 4 59.9

Short Term Ca Purch

T Co eneration

0 Combined C cleCT

T Coal

A Transmission

L Sim Ie C de

Stora e

Total 19. 7 39.4 59.9

81.1 102.3 124.3 146.5 168.9 191.9 226.7 285.8 356.7 447.0

1,214. 3 2,075. 0 2, 865. 9 3/238. 1 3, 405. 6 3, 405. 6 3, 405. 6 3,405. 6 3^05.6

1,467. 1 1, 864. 9 1, 846. 9 1/769. 0 1/697. 9 1, 727. 5 1, 815. 1 1,933. 6 2^25.2

81. 1 2,783. 8 i 4,064. 2 4,859. 3 5,176. 0 5,295. 4 5 359. 7 5 506. 5 5 695. 8 6/077.7

S Native Load 5417, 0 5484, 0 5595. 1 5, 748. 1 5, 870. 0 ! 6,013. 0 6, 168. 0 6/348. 1 6, 463. 1 6^98. 1 7055. 9 7512. 0 7989.2

Y Fum Stora e/FeakRe 244, 5 236, 5 257. 8 233. 5 211. 4 251. 7 258. 31 258. 5 256. 6 256. 6 256. 6 256. 6- 256.6

S Lan Tenn Sales 2^94.3 2 271.7 2005.5 1,794.4 1,559.6 1,426.4 1,394.7 1,284.0 1/123.8 1,085.9 922.2 814.9 771.0
T Short Term Sales 225. 0 638. 1 780.7 937. 9 835. 9 732. 8 507. 4 464.3

E DSMPro ams 19. 39. 4 59.9 81, 1 102.3 124. 3 146. 5 168.9 191.9 226. 285. 8 356. 447.0

M Total Re uirements 8,036. 1 7,952. 9 7798. 6 7, 694. 9 7 538. 6 7 791. 7 8 312. 7 8 2. 3 8 589. 6 8 549. 7 8, 681, 7 I 8, 734. 2 9 034.0

Existui Generation

L Lon Temi Purchases

& Short Tenn Purchases

R Nenr Resources

[Total Resources

6, 156. 5 5 972. 6 5,752. 7 5 460. 7 2,686. 1 1,913. 3 . 1,876. 6 1,859. 9 1,855. 2 1,780.4 1795. 5 1678. 3 1,678.0

979. 6 1080. 2 1075. 3 1074. 0 821. 1 583. 2 494. 5 465. 9 465. 9 465, 9 447. 1 457. 4 418.6

900. 0 900. 0 900.0 900.0 900. 0 715. 8 589. 2 529. 9 525. 4 530. 8 578. 9 620. 1 667.2

707 260. 3 3,131.4? 4579. 4 5 52. 4 5646. 6 5743.0 5772. 5 5860. 2 5978. 7 6,270.3

8,036. 1 7,952, 9 7,798. 6 7,694. 9 7 8. 6 7791. 8 8 12.7 8^02. 3 8,589. 5 , 8,549. 6 8,681. 7 8,734. 2 9/034,0

Ijh envir.40.xls MW 1c MWH Page 18 8/27/97 9:40 AM
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ŜffZ9W- S-6-

0-8t~ t%.
6'9-

ni-
os-
^fl-

WI 9Z6-I
S"'E 000-E

9B 0-9S
e'% E'/8

aa-e ^.^
ws cw's

S'£^
8-0[-

°we we »;: WE S9n
w; ,^

6'E

f"a sfo-
"ulm°N fs-z

(.. ;-
S-i-

9-I-

fs-

I6Z ^2

26E-9I ^y^

ste'I 069-1

Wi ^y,
W£ Wi

tm'i ",.,
wt oza'z ^°', ' i:I'"z I;?-;- ".,-

OUt ";,.; wz 896-1
81S w 

ov Z' Isn wrt s^ £
8'E8 °'£» ^ w zw ».» /'r "'

°'18 r&i £.//' !'" ":i/s 8-ES
°='E SK-c . _.. - °" s'" OTO ".'

-iEE'e sirt -._. ~ ";':' ^s

--^^^^^
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PacifiCoip RAMPP-5 Case # 23

Annual

Growth

Rate

Environmental Adder of $40 /Ton C02
$ 4,000 /Ton NOx and $ 5,000 /Ton TSP

Net System Projected Emissions

S stem Ener

GWh
MWa

1997

49,422
5,642

1998

49,767
5,681

"a
.u
%
g

Total Annual Emissions 1000 Tons
-3.26% C02 46, 702 46,242

-10.84% NOx 99.2 95.9

-10.73% TSF 9.2 9.0

1999

50,748

5,793

44,534

89.5
8.5

2000

51,689
5,901

42, 752
83.6

8.0

Annual S stem Emission Rates Pounds/MWh

-4.89% C02 1,890 1,858 1,755 1,654
-12.35% NOx 4.01 3.85 3.53 3.23

-12.23% TSP 0.37 0.36 0. 33 0.31

Emission Rates as Percent of 1997 Base
C02 100 98.33 92.87
NOx 100 96.00 87.84
TSP 100 96.44 89. 62

20 Year Emissions 1000 Tons

C02
NOx
TSP

87.53
80.57
82. 55

2001

52,376
5,979

24,414
27.1

2.1

932
1.03
0. 08

49.33
25.78
21. 20

Average Total

26, 371 527,412
28 556
3 52

2002

53,789
6,140

18,502

11.2
1.0

688
0.42
0. 04

36.40
10.41

9. 62

2003

55,012
6,280

18,516

10.5
0.9

673
0.38
0. 03

35.62
9.47
9.01

2004

56,393
6,438

18,881

10.1
0.9

670
0.36
0. 03

35.43
8.95
8.67

2005

57, 184
6,528

19, 134
10.1
0.9

669
0.35
0.03

35.41
8.77
8.55

2006

58,060

6,628

19,845

10.2
0.9

684
0.35
0. 03

36.17
8.77
8.61

2009

61, 554
7,027

21,300

10.5
1.0

692
0.34
0.03

36.62
8.48
8.43

2012

64,928

7,412

23,399

11.1
1.0

721
0.34
0.03

38.14
8.49
8.56

2016

68,317
7,799

24,900

11.2
1.1

729
0.33
0. 03

38.57
8.18
8.38

Ijh envir. 40. xls 10/3/97 11:13 AM



PadfiCorp RAMFP-5 Case # 24

Short Term Ca Furch

DSMPro ams

OWC Geothermal

0 OWC Co nl

W OWC Co en 2

C OWC Combined C de

OWCBrid rTransL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

DSMPro ams

I Idaho Co nl

D Idaho Co en 2

A Idaho Combined C e

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSMFro ams

Utah Wind

Utah Geothermal

U Utah Solar

T Utah Co en 1

A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4

'UtahIGCCCT

Utah PC Hunter 4

I Utah Coal $23. 25/Ton
Utah Coal $27. 00/Ton

lUtahSim Ie C cleCT
'UtahPum ed Star

lUtahW o/UtTranL

Total

DSMPro ams

WIW o Wind

Y iW Combined C cle

0 |W IGCCW odak2

M W oIGCCCT

I W oPCW odak2

N W o Coal $6. 70/Ton

G 'W o Sim Ie C de CT

Total

T DSMPro ains

0 Short Term Ca Purch
T Co neration

A i Combined C cleCT

L All Others

Total

Solar Technological Price Curve
Necessary to Bring in Solar

Incremental Summer Capacity (MW) of Resource Additions

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

13.1 65.5 122.7

6.9 7.1 7.2 7.2 7.7 ! 7.7 7.9 7.8 7.8 12.5

6.9

0.6

7.1

0.5

7.2

0.6

0.6 0.5 0.6

11. 5 11. 2 11.9

11.5 11.2

2.8 2.8

2.8

21.8

21.8

2.8

21.6

21.6

2.8

22.5

22.5

7^

05

2.8

23.1

13.1

36.2

187. 9 196.6 317.4

0.5 0. 6 06

12.6 12.3 13.0

11.9 ' 12.6 12.3 13.0 12.9 13.6

2. 8 2.8 . 3.0 2.9 3.0 3.0

3.0

23.6

2.9

242

3.0

24.4

3.0

25,0

65.5

187. 9 ' 196. 6 117.4

3.1

25.9

123.8

7. 7 195. 6 204. 5 125. 2 7. 8 136.3

0. 6 0.6 0.6 0. 6 0.6 0.9

0.6 0.6 0.6 0.9

12.9 13. 6 14.4 22.2

14. 4 22.2

3. 1 4.6

4.6

40.2

122,7

123.8

2009 2012 2016

229. 9 480. 6 ! 500.0

20. 6 24, 3 30.6

274. 4 350.0

8.1

637

56.5

295. 0 374. 3 150.8

1. 6 1. 9 2.4

1.6 1. 9 2.4

39.1 47.2 613

324.0

116.0

39. 1 47. 2 501J

8. 1 9. 5 11.9

9.5 11.9

23.6 | 212.1 221. 0 207.9 25. 9 286.7

69. 4 82. 9 106.2

229. 9 480. 6 500.0

274. 4 350. 0 236.2

324.0

573. 7 913. 5 i 1,166.4

Annual Summer Peak Ca ad (MW)
S INativeLoad 7,313 7,403 7,555 7^71 7,940
Y Lon Tenn Sales 2,582 2,648 2^69 2^95 1,933
S DSMFro ams 22 43 66 89 113 ;
T Total Re uiiements 9, 873 i 10,008 9, 858 9, 977 9, 760

E

M Existin Generation 9949 9994 10010 9,842. 9/848
Lan TeimFuichaiits 1,147 1,191 1,121 1,120 1,100

L Short Term Ca Purch 13 i
& New Resources
R Total Resources 11, 096 | 1U85 11, 131 1 10,975 10, 948

IReserves 1,223 1178 1^73 998 1,188
iReserveMar -n KM) ( 12. 4 11.8 12.9 10.0 12.2

8,137 8351 8,600
1,808 1,778 1^78

13 161 186

9^08 9 968 9,992

I 5
823

188

10,866

1068

10.8

9, 855 9,766

808 i 668
66

384 502

11,047 10,992

1, 079

10. 8 i

999

10.0

8, 758

1, 370

212

9916

9, 770

658

502

10930

1, 014

10.2

8,944

1^62

252

10,054

9 53
658

123

625

11,059

i.ms
10.0

9, 576

1, 112

322

10,366

9, 665

608

230

900

11403

1036

10.0

10^04
987

405

10786

9,527
608

481

1^50

11,866

1/079

10.0

10, 863

942

Sll

11294

9,527
587

500

1, 810

12,424

1, 129

10.0

]jh envir. solar. iils MW & MWH Page 21 8/27/97 9:40 AM



PacifiCorp RAMFF-5 Case # 24

1997 1998

Solar Technological Price Curve
Necessary to Bring in Solar

Cuinulative Annual Energy (MWa)

1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

DSMPro

OWC Geothennal

0 OWC Co 1

W OWC Co en 2

C OWC Combined C de

OWCBrid erTransL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

DSMPro ams

I Idaho Co en 1

D Idaho Co en 2

A Idaho Combined C Ie

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSMPro

Utah Wind

Utah Geotheimal

U Utah Solar

T UtahC en 1

A UtahC en 2

H Utah Combined C de

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27. 00/Ton

Utah Sim Ie C deCT

Utah Pum ed Stora e

UtahW o/UtTranL
I Total

DSMPro

W W o Wind

Y W o Combined C de

0 W oIGCCW odak2

M W oIGCCCT

I W oPCW odak2

N W o Coal $6.70/Ton

G W oSim leC deCT

Total

5. 4 10.8 16.4 22. 1 28.2 34. 4 40. 6 46.9 53.2 63.0 79.3 98.6 122.8

63.1
182. 9 344. 3 449, 4 449. 4 532. 5 766. 1 1,063. 9 1, 112.0

5.4 10.8 16.4 22.1 28.2 217. 2 384. 9 496. 3 502. 6 595. 5 845. 3 1,162. 5 1297.9

0.5

0.5

7.8

0.9 1.3

0.9 1.3

15. 4 23.5

1.8

1.8

32.2

2.2

2.2

40.6

2.7

2.7

49.5

3,1 3.6

3.1 3.6

58. 4 68.0

4.1

4.1

78.0

4.8 6.1 7.7 9.7

4.8 6. 1 7. 7 9.7

93.7 121.2 154. 8 198.6

112.7

98.8

7.8

2.2

15.4 23.5

4. 5 6.8

32.2

9.1

40.6

11.4

49.5 58.4 68.0 78.0 93. 7 121.2 154. 8 410.1

13. 8 16. 2 18, 6 21. 1 247 31. 5 39. 9 51.1

2.2 4.5 6.8 9.1 11.4 13.8 16.2 18.6 2L1 24.7 31. 5 39.9 51.1

15.9 31.6 48.0 65.1

0.0

82.4 186.1

0.1

532.5

238. 0 300. 9 382.2

0. 2 0, 5 0.5

766. 1 1,063. 9 1^73.8

DSMPro ams

Short TennCa Purch

T Co eneration

0 Combined C cleCT

T Coal

A Transmission

L Sim Ie C de

Stora e

Total

5 I Native Load

Y Pum Stora e/Peak Re 308.9 309. 3 307. 2 258. 5 258. 5 258. 5 : 258. 5 258. 5 256, 6 256. 6 256. 6 256. 6 256.6

S Lan Tenn Sales 2^94. 3 2, 271. 7 2,005. 5 1, 794. 4 1, 559. 6 1, 426. 4 : 1, 394. 7 1, 284. 0 1 123. 8 1 85. 9 922. 2 814. 9 771.0

T Short Term Sales 882.4 984.2 1,103.2 1,156.0 1/198.0 1^47.2 1,297.7 1276.4 1344.0 1291.2 1,298.5 l^Zll. 9 1,177.0
E DSMPro ams 15. 9 31. 6 48. 0 65. 1 82. 4 100. 3 118. 3 137. 1 156. 3 186. 1 238. 0 300. 9 382.2

M Total Re uirements 8986. 7 9017. 6 8962. 9 8891. 8 8803. 7 8844. 7 9,000.6 9,029. 9 9,031. 2 9,045. 6 9 95.2 9494. 5 9811.5

15.9 31.6 48.0 65.1 82.4

100.3

182.9

283.2

118.3

344.3

462.6

137.1

0.1

449.4

586.5

156.3

449.4

605.7 718. 7 1004. 3 1,365. 3 1,656.6

5,417.0 5,484.0 5^95. 1 5/748.1 5/870.0 6/013.0 6,168.0 6348.1 6,463.1 ' 6 598.1 7^)55.9 7/512.0 7,989.2

Existin Generation 7/773. 9 7, 713. 8 7, 661. 5 7/604. 7 7, 741. 9 7, 808. 1' 7, 821. 61 7,762. 4 7761, 6 7689. 3 7, 705. 0 7, 601. 7 7, 628.5

L Lon Tenn Purchases 869. 3 970. 0 965. 0 963. 7 712. 7 496. 1 ' 485. 6 465. 9 465. 9 465. 9 447. 1 443. 9 408.6

& Short Term Purchases 343. 4 333. 9 336. 4 323. 4 349. 1 357. 7 349, 2 352. 2 354. 3 357. 8 376. 8 384. 5 387.3

R >New Resources 182. 8 344. 3 449. 5 449. 4 532. 6 766. 3 1064. 4 1 87.1
Total Resources 8 986. 7 9 017. 7 8 962. 9 8 891. 8 8 803. 7 8 844. 7 9 000. 7 9, 029. 9 9,031. 2 9, 045, 6 9^95. 2 9 494. 5 9 811.5

Ijh envir. solar. xls MW&MWH Page 22 8/Z7/97 9.40 AM



FadfiCoip RAMPP-5 Case* 24

y
w

C8
K

Solar Technological Price Curve
Necessary to Bring in Solar

Financial Model Output for 1997-2016 (including end effects to 2046)
50-year 50-year

NPV Annual
at 7. 9% Growth

ItM) Rate

(%) System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
0.65 Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utilit Cost

46, 665 3.23 Nominal Operating Revenues ($M)
0. 22 Real

2. 57 Nominal

-0. 42 Real

Nominal

Real

Cost in milIs/kWh

Average Customer Bill ($

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 7.9%)

Energy Svc Charge ($M)

46,118 3.128 Nominal Total Resource Cost ($M)
0. 12 Real

2.36 Nominal

-0.62 Real

Cost in mills/kWh

U2Z

5, 725

16

5,710

5.158

1, 339

8,012

16

2,146

2,146

47,5

47,5

1,602
1,602

-1.8

-0.2

1.6

2, 147

2,147

47.4

47.4

1298 1999

5,792

32

5,761

5,256

1,357

8,179

33

2, 190

2,127

47,6

46.2

1,614
1^67

-2.5

-0.4

3.3

2, 193

2,129

47.4

46.0

5.904

48

5,856

5.355

1,380

8,404

49

2,283

2,151

48.7

45.9

1,654
1,559

-2.9

-0.7

5.0

2,287

2,156

48.4
45.6

20QD

6,057

65

5,991

5,464

1,405

8^45

64

2,358

2, 158

49.3

45.1

1^78
1S36

-3.7

-1.1

6.9

2364

2,164

48.9
44.7

2001 2002

6, 178

82

6,096

5,576

1, 428

8,962

78

2^50

2, 177

50.2

44.6

1,716

1^24

-5.4

-1.6

8.9

2,458

2,184

49.6
44.1

6321

100

6^21

5,692

1,452

9^66

92

2452

2,115

49.2

42.4

1^89
1,457

-7.8

-2.4

10.9

2/160

2,122

48.6
41.9

aeaa

6,477

118

635S

5,808

1,476

9,506

104

2^49

2,135

50.1

42,0

1,727
1,446

-10.7

-3.5

13.1

2,559

2,143

49.4
41.3

ZQiy 2005 2006 2SSQ. 2012 2Qifi

6,657

137

6,519

5,917

1^01

9,730

117

2,682

2,180

51.7

42.1

1,787
1,453

-14.3

-5.0

15.5

2/692

2,189

50.9
41.4

6,772 6,907 7364 7.820 8^98

156 186 238 301 382

6,615 6,720 7,126 7^20 7,915

5,989 6,043 6355 6,683 7S6S

1, 525 1, 548 1.622 1, 690 1,795

9,997 10^06 11,277 12,399 17^44

130 146 181 210 243

2,798

2,209

53.3

42.1

1,835
1,449

-18.6

-6.8

16.7

2,808

2,217

52.3
41.3

2,941 3^78 3,794 4^61

2,254 2299 2,435 2,601

55.6

42.6

58.9

41.3

64.8

41.6

1,900 2,022 2,245
1,456 1,418 1,441

73.7

42.0

2^41
1,449

-24.1

-9.3

18.3

-45.3

-19.8

22.2

-79.1 .138.3

-39. 0 -82.2

26.1 30.6

2,950 3,281 3,781 4^10

2,261 2^01 2^27 2^72

54.2
41.5

57.0
40.0

62.0

39.8

Notes:

1) $M = millions of dollars 2) General Inflation Rate is 3,0% annually

3) 50-year Real Levelized 4) 50-year Real LeveUzed
UUllty Cost in mills/kWh - 42.56 Total Resource Cost in mills/kWh =

69.4

39.6

40. 67

t)h envir.solarjds Financial 8C7  9:40 AM



PacifiCorp RAMPP-5 Case # 24

Annual

Growth

Rate

Solar Technological Price Curve
Necessary to Bring in Solar

Net System Projected Emissions

System Energy
GWh
MWa

1997

50,020
5, 710

1998

50,473

5,762

1999

51,283
5,854

2'
%
K

Total Annual Emissions 1000 Tons

0.61% C02 56,583 56,896 56,926
0.03% NOx 132.6 131.7 130.4
0. 12% TSP 11. 8 11. 7 11.7

2000

52,047
5,941

57,405
130.2

11.7

Annual S stem Emission Rates Pounds/MWh

-1.07% C02 2,262 2,255 2,220 2, 206
-1. 64% NOx 5.30 5.22 5.09 5.00
-1. 55% TSP 0.47 0.47 0.46 0.45

Emission Rates as Percent of 1997 Base

C02 100 99.65 98.13
NOx 100 98.43 95.95
TSP 100 98.60 96.58

20 Year Emissions 1000 Tons

C02
NOx
TSF

2001

52,964
6, 046

57,466
132.2

11.8

2,170
4.99
0.45

97.50 95.91
94. 39 94. 15

95.40 94.39

raee Total

2002

54,059
6, 171

57,084
132.6

11.8

2, 112
4.90

0.44

93. 35
92.52
92. 53

2003

55,261
6, 308

57,605
132.8

11.8

2,085
4.80
0.43

92.15
90.64

90.66

2004

56,673
6,469

57,837
131.6
11.8

2,041
4.64
0.42

90.22
87.62
88.23

2005

57,495
6,563

58,176
131.6

11.8

2,024
4.58
0. 41

89.45
86. 36

87.15

2006

58,416

6,669

58,888
131.8

11.9

2,016
4.51
0.41

89.11
85.12
86. 10

2009

61,973

7,075

60, 288
132.1

11.9

1,946
4.26
0.38

86.00
80.40
81.49

2012

65,417
7,468

62,343
132.8

12.0

1,906
4.06

0.37

84.25
76.57
77.70

2016

68,884
7, 863

63,464
133.3

12.1

1,843
3.87

0.35

81.45
73.04
74. 33

59,574 1,191,480
132 2,643
12 238
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FaclHCorp RAMPP-5 Case # 31

Short Term Ca Purch

DSMPro ams

OWC Geothennal

0 OWC Co en 1

W OWC Co en 2

C OWC Combined C de

OWCBrid erTransL

OWC Sim Ie C deCT

OWCPum Stora

Total

. DSMPro ams

I Idaho C en 1

D Idaho C en 2

A Idaho Combined C Ie

H Idaho Brid erTrans
0 Idaho Htr/Id Trans L

Total

DSMPro ams

Utah Wind

Utah Geothermal
U Utah Solar

T UtahCo en 1

A UtahCo en2

H Utah Combined C de

Utah IGCC Hunter 4

UtahIGCCCT
Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coat $27, 00/Ton

lUtahSim leC cleCT
iUtahPum edStora e

Utah W o/UtTranL

Total

DSMPro ams

W W o Wind

Y W o Combined C de

0 W IGCCW odak2

M W IGCC CT

I 1W oFCW odak2

N W o Coal $6.70/Ton

G W oSim leC cleCT

Total

T DSMPro ams

0 Short Term Ca Purch
T , Co eneration

A Combined C cleCT

L All Others

Total

Low Nahiral Gas Price Escalation

( 0.3% till 2006, -0.3% thereafter )
Incremental Summer Capacity (MW) of Resource Additions

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

19.3 i

6.2 6.4 6.4 7.1 7.2 7.2 7.4 7.3 7.3 10.8

266, 6 168. 8 1413 185,7

i

6.2 6.4 6.4 7.1 7.2 273^ 176.2 148.6 7.3 196.5

0.5 0.5 0.6 05 0.5 0.6 0.6 0.6 0.6 0.9

i

i

I

0. 5 Q£ 0. 6 0. 5 0. 5 0. 6 0. 6 0. 6 0. 6 0.9

9.9 10.7 11.8 12.5 12.4 12.9 12.9 13.0 13.6 21.0

9.9

2.5

2.5

19.1

19.1

10.7 11.8 12.5 U.4

2.5 2.5 2.8 2,9

2.5

20.1

20.1

2.5

21.3

21.3

2.S

22.9

193

42^

2.9

23.0

3.0 3. 0 ; 3.0

23. 7 23. 9 23.9

266. 6 168. 8 141.3

2009 2012

78. 1 381.1

18.7 22.2

309. 4 234.8

707

328. 1 327.7

1. 5 1.7

1. 5 1.7

36.4 43.8

2016

500.0

27.9

27.9

2.1

2.1

56.8

470.7

12.9 12.9 13,0 13.6 21.0

3.0 3,0 ' 3.0 3.0 4.5

36. 4 43.8

7. 4 8.2

527.5

10.3

3.0 4.5

24. 5 37.2

185.7

7.4 8.2

23. 0 290. 3 192. 7 165. 2 24.5 222.9

Annual Summer Peak Ca ad (MW)
S NaSveLoad 7,313 7.403 7^55 7,771 7,940 8,137 8,351 8^00 8,758 8,944
Y I Lan Term Sales 2,582 2A48 2^69 2^95 1,933 1.M8 1,778 1^78 1^70 1^62
S DSMFio ami 19 39 60 8310 1M 154 178 202 40
T Total Re uirements 9,876 10,012 9864 9,983 | 9,766 9,815 9,975 10,000 9,926 1066

E ^^ . _--, -- --.. -_-
M Bxlstta Genention 9,949 9,994 10,010 9842 9,848: 9,8551 9,855 9766 9770 9^53

Lo Term Purchases 1,147 1,191 1,121 1,120 1,100 823 808 658 658 658
L Short Term Ca Purch 19 ' i
&1 New Resources 267 435 577 577 762
R Total Resources 11,096 11,185 11,131 10,981 | 10,948 10,945 1 11,098 11,001 11005 11,073

teserves 1,2201 1174 1,268 998 1,182 1,130. 1,123 1,1100 1,079 1^07
Reserve Mar in 12.4 11.7 12.9 10.0 12. 1 11.5 11.3 10.0 10.9 10.0

64. 0 75.9

78. 1 381.1

309. 4 234.8

70.7

451. 5 762.5

9, 576 10, 204

1, 112 987

304 380

10^84 10, 811

9 665 9^27
608 608

78 381

1, 072 1, 377

11,423 11893

1038

10.0

1,081

10.0

10.3

97.1

500.0

470.7

1^067.8

10, 863

942]
4

11,328

9 27

587

500

1848

12,462

1, 133

10.0
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PadHCorp RAMFP-5 Case # 31

Low Natural Gas Price Escalation

( 0.3% till 2006, -0.3% thereafter )
Cumulative Annual Energy (MWa)

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

4.7 9,5 14.4 19.8 25.3 30.8 36. 4 42.0 47.6 55.9 70.5 88. 1 110.4

4.7

0.4

0.4

9.5

0.8

0.8

14.4

1.2

1.2

259.9 424. 3 555.6 553.9 726. 1 991.3 1^38.5 1^19.0

42. 3 42.3

19.8 25.3 290.7 460.6 597.5 601.5 782.0 1061.8 1^68.9 71.7

1. 6 2. 1 2.5 3.0 3.4 3.9 4. 6 5.8 7.2 8.8

1.6 2.1 2.5 3.0 3.4 3.9 4.6 5.8 7.2 8.8

6. 8 14. 1 22. 1 30. 7 39. 2 48. 0 56. 9 65. 9 75. 3 89. 8 115. 0 145. 5 185.1

413.7

DSMPro rams

OWC Geothermal

0 OWC Co en 1

W OWC Co en 2

C OWC Combined C de

OWCBrid erTransL

OWC Sim Ie C cleCT

OWCPum Stora

Total

DSMPro ams

I Idaho Co en 1

D Idaho Co en 2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSM Pro ams

Utah Wind

Utah Geothermal

U Utah Solar

T Utah Co en 1

A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23.25/Ton

Utah Coal $27.00/Ton

Utah Sim Ie C cleCT

Utah Pum ed Stora e
Utah W o/UtTranL

Total

DSMPro ams
W W D Wind

Y W o Combined C de

0 WyoIGCCW odak2
M W oIGCCCT

I W o PC W odak 2

N W o Coal $670/Ton

G !W o Sim Ie C cleCT '

Total

DSM Pro ams

Short Term Ca Purch

T :Co eneration

0 [Combined C cleCT :

T Coal \
A Transmission

L Sim Ie C de

Stora e

Total

S ! Native toad

Y |Pum Stora e/Peak Re 308. 9 309. 3 i 307. 2 258. 5 258. 5 258. 5 ; 258. 5 258. 5 256. 6 256. 6 256, 6 256. 6 256.6

5 |Lon Tenn Sales 2^94. 3 2^71. 7 2, 005. 5 1, 794. 4 1 59. 6 1, 426. 4 1^94. 7, 1, 284. 0 1, 123. 8 1, 085. 9 922. 2 814. 9 771.0

T Short Term Sales 881.6 978. 3 1,097.2 1,124. 8 I 1166.9 1^51.0 1,269.4' 1^777 1^24. 0 1,269. 1 1^03, 8 1 07. 6 1,200.4
E DSMPro ams 13. 8 28. 4 43. 60.4 . 2 94. 3 111. 129. 1 146. 9 174. 1 221, 0 277. 3 349.6

M Total Re uirements 8 988. 0 9 015.0 8 961. 3 8,865. 4 8,777. 8 8 854. 5 8 979. 0 9,039. 1 9 020. 6 9 035. 5 9 317. 5 9.513. 8 9 867.5

Existin Generation 7,774. 8 7,708.8 7,659.9 7,571.9 7,704.2 7740.5 7,725.5 7,658.5 ) 7654. 1 7,484.7 7^02.8 7/405, 1 7,400.4
L |Lon Term Purchases 869. 3 970. 0 965. 0 963. 7 712. 7 496, 1 485. 6 465. 9 465. 9 465. 9 447. 1 443. 9 408.6

& ShortTenn Purchases 343. 8 336. 3 336. 4 329. 7 360. 9 358. 1 ' 343. 6 359. 1 346. 7 358. 9 376. 3 383. 6 382.9

R New Resources 259. 9 424. 3 555. 6 553. 9 726. 1 991. 4 1, 281. 2 1 675.6

6.8 14.1 22.1 30.7 39.2 48.0 56.9 65.9 1 75. 3 89.8 115.0 145.5 598.8

2.0 4.0 6.0 8.3 10.7 13.0 15.4 17.8 20.2 23.8 29.7 36.6

2.0

13.8

4.0

28.4

6.0

43.7

8.3

60.4

0.0

10.7

77.2

13.0

94.4

15.4

111.7

17.8

129.1

20.2 23.8 29.7 36.6

13.8 28.4 43.7

.
Total Resources

45.3

45.3

146. 9 174. 1 221. 0 277. 3 349.6

0. 1 0. 4 0,5

259.9 424. 3 555.6 553.9 726. 1 991.3 1^38.5 1,632,8

42. 3 42.3

60. 5 77. 2 354. 3 535. 9 684. 7 700. 8 900. 1 l, 212A 1558. 5 2,025.1

I 5,417.0. 5,484.0| 5^595. 1 5,748. 1 5870. 0 6,013. 0 6, 168.0 6^48. 1 6,463. 1 6^98. 1 7,055. 9 7512.0 7,989.2

8,987.9 9015.01 8961.31 8865.3 8777.8' 8,854.6' 8,979.0 9039.0 9,020.5 9,035.5 9317.5 9513.8 9.867.5
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FadfiCorp RAMPP-5 Case* 31

y
.
fa

<s
^

Low Natural Gas Price Escalation

( 0.3% till 2006, -0.3% thereafter)

Financial Model Output for 1997-2016 (including end effects to 2046)
50-year 50-year

NFV Annual

at 7. 9% Growth

ItM) Rate

1%) System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
0.66 Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Flanl ($M)

Net Conservation Assets ($M)

Utilit Cost

45,860 3JZ3 Nominal Operating Revenues ($M)
0.23 Real

2.56 Nominal

-0.43 Real

Nominal

Real

Cost in mills/kWh

Average Customer Bill ($)

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 7.9%)

Energy Svc Charge ($M)

45^38 3.133 Nominal Total Resource Cost ($M)
0. 13 Real

2. 36 Nominal

-0. 62 Real

Cost in mills/kWh

1927 1SS8 1222 2000 »o.l

5,725

14

5,712

5, 160

1,339

8,010

14

2, 146

2, 146

47.5

47.5

1,602
1,602

-1.5

-0.1

1.3

2,147

2,147

47.4
47.4

5,792

28

5,764

5,259

1,357

8,175

29

2, 192

2,128

47.6

46.2

1,615
1,568

-2.2

4.4

2.8

2,194

2,130

47.4
46.0

5,904

44

5,860

5359

1, 380

8,402

43

2,285

2, 154

48.7

45.9

1,656
1,561

-2.5

-0.6

4.4

2,289

2,157

48.4
45.6

6,057

60

5,996

5,469

1^05

8^68

58

U63

2,163

49.3

45.1

U82
1,539

-3.3

-1.0

6.1

2368

2,167

48.9
44.8

6,178

77

6, 101

5,581

1,428

9,011

71

2,457

2,183

50.3

44.7

1,720
1,528

-4.9

-1.5

8.0

2M3

2,189

49.8
44.2

2BB2

6321

94

t,zn

5^97

1,452

9^09

84

2^58

2,120

49.3

42.5

1^93
1,461

-7.0

-2.2

9.9

2^66

2,127

48.7
42.0

2003 2004 2006 2009 201; aas

6,477

112

6,365

5,814

1,476

9,557

96

2,567

2, 150

50.4

42.2

1,739
1,456

-9.5

-3.1

11.9

2,575

2,157

49.7
41.6

6,657

129

6,527

5,924

6,772

147

6,625

5,998

6,907 7^64 7,820 8,298

174 221 277 350

6,732 7,143 7,543 7,948

6,054 6^70 6,705 7,098

1,501 1325 1^48 1,622 1,690 1,795

9,808 10,095 10^11 11398 12^16 14^76

108 121 136 168 193 222

2,685

2, 183

51.7

42.1

1.789
1,455

-12.8

-4.4

14.2

2,695

2, 191

50.9
41.4

2,818

2,225

53.6

42.3

1.849
1,459

-16.5

-6.1

15.6

2,828

2,232

52.6
41.6

2,936 3^82 3,809 4^14

2,250 2^02 2,445 2,517

55.4

42.4

58.8

41.3

64.8

41.6

71.0

40.5

1,897 2^24 2,253 2,459
1,454 1,419 1,446 1^02

-21.3

-8.2

17.2

-10.1

-17.6

21.0

-69.2 .119.2

-34. 4 -72.0

24.6 28.6

2,945 3^85 3,799 4,371

2,257 2^04 2,438 2^93

54.1
41.5

57.1
40.0

62.3
40.0

Notes:

I) $M = millions of dollars 2) General Inflation Rate is 3.0% annually

3) 50-year Real Levelized 4) 50-year Real Levelized
Ufflity Cost in mills/kWh = 41.70 Total Resource Cost in mills/kWh =

l]h gas.low.ris Financial

67.3
38.4
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FacifiCorp RAMPF-5 Case # 31

Annual

Gro^vth

Rate 1997 1998

Low Natural Gas Price Escalation

( 0.3% till 2006, -0.3% thereafter)

Net System Projected Emissions

1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

»

<
M
00

System Energy
GWh 50,038 50,502 51,321 52,088
MWa 5,712 5,765 5,859 5,946

Total Annual Emissions 1000 Tons

0.55% C02 56,596 56,880 56,933 57,229
-0. 13% NOx 132. 6 131. 6 130. 4 129.5

0.00% TSF 11.8 11.7 11.7 11.7

Annual S stem Emission Rates Pounds/MWh

-1.15% C02 2,262 2,253 2,219 2,197
-1.82%
-1. 69%

NOx
TSF

5.30
0. 47

5.21
0.46

5.08
0.46

4.97
0.45

53,010
6,051

57,264
131.4

11.7

2, 161
4.96
0.44

54, 112
6, 177

56,683
131.2

11.7

2,095
4.85
0.43

55, 318
6,315

57,065
130.9
11.7

2,063

4.73
0. 42

56,741
6,477

57,229
129.6

11.7

2,017

4.57
0.41

57, 577
6,573

57,562
129.5

11.7

1,999
4.50
0.40

58,522
6,681

57,687
127.7

11.6

1,971

4.37
0.40

62,122
7,092

59, 113
128.1

11.7

1,903

4.12
0. 38

65,624
7,491

61,353
129.2

11.8

1,870
3.94
0.36

69,170
7,896

62,757
129.2

11.8

1,815

3.74
0. 34

Emission Rates as Percent of 1997 Base

C02 100 99.58 98.08

NOx 100 98.32 95. 88

TSP 100 98.48 96.52

20 Year Emissions 1000 Tons

C02
NOx
TSP

97.14

93. 85
94. 92

95.51
93.55
93. 84

_Total

58,889 1, 177, 782

130 2,591
12 234

92.61
91.50
91.54

91.20
89.30
89.55

89.17
86.17
87. 08

88.39
84.87
85.82

87. 15
82.38
84. 11

84.13
77.81
79. 68

82.66
74.28
76. 04

80.22
70.51
72.35

Ijh gas.low.xls 8/27/97 9:41 AM



FaciHCorp RAMPF-5 Case # 32

High Natural Gas Price Escalation
(4.5% till 2006, 2.4% thereafter )

Incremental Summer Capacity (MW) of Resource Additions

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

Short Term Ca Purch 9.8 89.7 192.1 345.5 500.0 500.0

DSMPro ams 7.3 7.5 7.5

OWC Geothennal

0 OWC Co en 1

W OWC Co en 2

C OWC Combined C Ie

OWCBrid erTransL

OWC Sim Ie C cleCT

IQWCFuin Stora e

Total 7. 3 7. 5 7.5

QSMPro amis 0. 6 0.5 0.6

I Idaho C en 1

D Idaho Co en 2

A Idaho Combined C de

H Idaho Brid rTrans

0 Idaho Htr/Id Trans L

Total 0. 6 0.5 0.6

8.2 8. 4 8. 3 8. 6 8.7

140. 0 187. 8 137.2

63. 8.4 148.3 196. 4 145.9

05 0. 7 0. 6 0. 7 0.6

8.7 13.5 22.3 26.4 33.1

202.1

73.6 223. 6 440. 6 103^

146.5

8. 7 87.1 245. 9 467. 0 485.5

0.7 1.0 2.3 2.8 1 3.5

QS 0.7 0.6 0.7 0.6 0.7 1.0 2.3 2.8 3.5

DSMPro ams 11. 5 11.2

Utah Wind

Utah Geothermal

U Utah Solar

T Utah Co en 1

A Utah Co en 2 i

H Utah Combined C de

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4
. Utah Coal S23.25/Ton

'Utah Coal $27.00/Ton
;UtahSim Ie C cleCT

;UtahPum edStora e

Utah W o/UtTranL

Total

11.9 13.4 13.3 14.1 14,0 14.2 15.0 23.0 40.6 49.3 64.1

DSMPro ams

W W o Wind

Y W o Combined C de

0 ;W oIGCCW odak2

M;W oIGCCCT

I '.Vf oPCW odak2

N ;W o Coal $6.70/Ton

G :W oSim leC cleCT

Total

11. 5 1L2 11.9

2. 8 2. 8 2.9

13.4

2.8

2.8 | 2.8 2.9

22. 2 . 22. 0 22.9T DSMPro ams

0 Short Term Ca Purch
T Co neration

A ! Combined C cleCT

L All Others

i Total 22. 2 22.0

Annual Summer Peak Ca ad (MW)
S Native Load

Y I Lan Term Sales
S IDSMPro ms

T Total Re uirements

E

M Existin Generation

Lan Term Purchases

L [Short Term Ca Purch
& I New Resources
R Total Resources

7^13

2, 582

22

9873

9, 949

1, 147

7403

2, 648

44

10007

9,994
1,191

7, 555

2,369

6

9857

10/010

1, 121

2.8

24.9

9.8

34.7

7,771

2^95

92

9974

9, 842

1. 120

10

13.3

3.3

14.1

3.4

3.3

25,7

25.7

7,940

1, 933

118

9, 755

9, 848

1, 100

11096 111A5 11,131 10,972 10,948

3.4

26.4

140.0

166.4

8, 137

1, 808

144

9,803

9 5'
823;

140

10 18

14.0

3.4

14.2

3.5

3.4

26.7

187.8

214.5

8, 351

1, 778

171

9,958

9, 855

328

10991

3.5

27.0

89.7
137.2

253.9

8, 600

1^78
198

9980

9,766
658

90

465

10979

15.0

3.4

23.0

5.2

3.4

27.8

27.8

8,758

1,370

226

9902

9, 770

658

465

10, 893

5.2

42.7

192.1

73.6

30SA

8,944

1,362

268

10038

9653

658

192

539.

11,042

40.6

8.4

8.4

9, 665

608

346

763

11/382

120.2

15.2

49.3 199.5

9.6

9.6

9 27

608

500

1 03

11838

12.0

12.0

73. 6 88. 1 112.7

345. 5 500. 0 500.0

223. 6 440. 6 305.9

281.9

642. 7 1028. 7 1^00.5

9, 576 10^04 10, 863

1412 987 942

342 430 ! 543

10346 10,761 11 62

9511

587

500

1791

12 89

Reserves

1 Reserve Mar 'n RM

1, 223

12.4
1,179

11.8
1^74

12.9

997

10.0

1, 193

12.2

1017

10.4

1032

10,4
998
10.0

990'

10.0

1004

10.0

1034

10.0

1076

10.0
1, 126

10.0
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PadHCoip RAMFF-5

1997

Case # 32

High Natural Gas Price Escalation
(4.5% till 2006, 2.4% thereafter)
Cumulative Annual Energy (MWa)

1998 1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 201 G

DSM Pro ams

OWC Geothemial

0 OWC Co en 1

W OWC Co en 2

C OWC Combined C de

OWCBrid erTransL

OWC Sim 1c C de CT

OWCPum Stora

Total

DSMPro ams

I Idaho Co en 1

D Idaho Co en 2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSMPro ams

Utah Wind

Utah Geothennal

U Utah Solar

T UtahCo ml

A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4

UtahIGCCCT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27. 00/Ton

Utah Sim Ie C cleCT
Utah Pum ed Stora e

Utah W o/UtTranL

Total

5.7 11.6 17.5 23.9 30.4 36.9 43.7 50.5 57.4 68.1 85. 8 106. 8 133.3

173.2

125. 3 293. 5 416. 3 395. 7 458. 3 648. 7 1, 023. 7 1, 112.0

I 30.9

5. 7 11. 6 17.5 23.9 30.4 162. 3 337. 2 466. 8 453. 1 526. 4 734. 5 1,130.5 1^49.4

0. 5 0. 9 1. 3 1.8 2. 3 2. 8 3. 3 3. 9 4. 4 5. 2 6. 8 8. 8 11.2

0.5 0.9 1.3 1.8 2.3 2.8 3.3 3.9 4.4 5.2 6.8 8.8

7. 8 15.4 23. 5 32. 8 ! 42.1 52.0 61.8 71.8 82.3 98.5 127.4 162.9

11.2

7. 8 15. 4 23. 5 32. 8 42. 1 52. 0 61. 8 71. 8 82. 3 98. 5 127. 4 162. 9 209.4

110.1

14.2

333.8

DSMPro ams 2.3 4.6 6.9 9. 2 . 11. 9 ! 14. 7 17. 5 20.3 23.2 27. 5 34.9 43.6 55.1

W W oWind ' i -
Y W o Combined C de ; !
0 W oIGCCW odak2 ' i [
M W oIGCCCT i 1 !
I W oPC W odak 2 i

N W o Coal $6. 70/Ton ! ' ; ;
G W oSim leC cleCT ! I '

Total 2.3 4.6 6. 9 9.2 11.9 i 14. 7 17. 5 ' 20.3 : 23.2 27.5 31.9 43. 6 55.1

DSMFro ams 16.3 32.4 49.3 67.7

Short Term Ca Purch 0.0

T | Co eneration
0 i Combined C cleCT

T Coal
A Transmission

L iSim Ie C de

Stora e

Total 16. 3 32. 4 49. 3 67.7

867 , 106. 4 126. 3 146. 5 167. 2 199. 3 254. 9 322. 2 409.0

0. 1 0.2 0.4 0.5 0.4

125. 3 293. 5 416. 3 395, 7 458. 3 648. 7 1^)23. 7 1, 285.2

110.1

14.2

30,9

86.7 231.7 419.8 562. 9 563.0 657.8 904. 0 1 .3 1,849.8

5.417. 0 5.484. 0 5.595. 1 5,748, 1 5,870.0 6,013.0 6168. 0 6348. 1 6,463. 1 6^98. 1 7,055. 9 7 12.0 7,989.25 iNativeLoad
Y Pum Stoia e/Peak Re 308. 9 309. 3 307. 2 258. 5 , 258.5

S Lon Tenn Sales 2,394.3

T Short Term Sales 882.5

E DSMPro rams 16. 3 32.4 49.3 67. 86.

258.5 258.5

2, 271. 7 2, 005. 5 1, 794. 4 . 1, 559.6

988.7 1,123. 3 1, 166. 0 ! 1,214.1

1, 426. 4 1^94,7
1, 2485 1, 299.6

106. 4 126.3

258. 5 256. 6 256.6

1, 284. 0 1, 123. 8 1, 085.9

256.6

922.2

256.6

814.9

1 5.0

146,5

256.6

771.0

1334. 5 ' 1, 263. 6 1, 274. 3 1, 238. 6 1 63,6

167. 2 199.2 . 9 322. 2 409.0

MlTotalRe uirements 8986. 4 9, 021. 3 8981. 9 8, 899. 3 8, 815. 4 8839. 9 8994. 5 9,049. 0 9,010. 8 9004. 9 9254. 1 9499. 9 9, 871.2

Existin Generation 7, 773. 7 7, 739. 0 7, 696. 0 7, 624. 3 i 7, 769. 6 7, 883. 9 7, 896, 7 7, 833. 6 7/819. 4 7/770. 6 7, 8137 7, 685. 6 7 674.9

L Lon Tenn Fiuchases 869. 3 970. 0 965. 0 963. 7 712. 7 i 496. 1 j 485. 6 465. 9 465. 9 465. 9 447. 1 443. 9 408.6

& Short Term Purchases 343. 3 312. 4 320. 9 311. 3 333. 2 334. 7 318. 7 333, 1 329. 8 309. 9 344. 3 346. 3 346.9

R New Resources I 125.3 ; 293. 5 416. 4 [ 395.7 458.5 649.0 1024.2 1 440.8
Total Resources 8, 986. 4 9 021. 4 8 981. 9 8, 899. 3 8 815, 4 8 839, 9 8,994. 5 9, 049. 0 | 9, 010. 8 9 004. 9 9 54. 1 9 499. 9 9, 871.2

Jjh gas. high. x1s MW & MWH
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PacifiCorp RAMFP-5 Case # 32

High Natural Gas Price Escalation
(4.5% till 2006, 2.4% thereafter)

Financial Model Output for 1997-2016 (including end effects to 2046)
50-year 50-year

NPV Annual
at 7. 9% Growth

BM) Rate

cu

0. 64

45,592 3.22 Nominal
0. 21 Real

2.57 Nominal

-0. 42 Real

Nominal

Real

45,055 3.12 Nominal
0.12 Real

2. 35 Nominal

-0. 63 Real

Notes:

1) $M = millions of dollars

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customera (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utili Cost

Operating Revenues ($M)

Cost in mills/kWh

Average Customer Bill ($)

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 7.9%)

Energy Svc Charge ($M)

Total Resource Cost ($M)

Cost in mills/kWh

2) General Inflation Rate is 3.0% annually

1997 1998 1999

5, 725 5, 792 5, 904

16 32 49

5,709 5,760 5,854

5,158 5,255 5,354

1,339

8,012

17

47.5

47.5

-1.8

-0.2

1.6

2000

6,057

68

ion aiia SSQ 2BIM 2005 2006 20Q9 2012 2(^6

6,178 6,321 6,477 6,657 6,772 6,907 7364

87 106 126 146 167 199 255

5,989 6,092

5,462 5^72

6^15

5,686

6,350

5^01

1,357

8,179

33

1,380

8^03

50

1,405 1,428 M52 1,476

8,627 8,920 9^30 9^81

66 80 94 108

6,510 6,604 6,707 7,109

5,908 5,979 6,031 6^39

1,501 1,525 1,548 1,622

9,686 9,935 10,139 11,177

122 136 154 193

2,146 2,190 2,280 2^53 2,443 2^42 2^32 2,667 2,777 2,933 3^67

2,146 2,126 2,149 2,154 2,170 2,106 2,121 2,168 2,192 2,248 2^92

7, 820 8, 298

322 409

7,498 7,889

6,664 7,043

1,690 1,795

12^48 14^21

224 260

3,756 4^65

2.411 2^89

47.6

46.2

48.6

45.8

49.2

45.0

1,602 1,613 1,653 1,675
1,602 1,566 1,558 1,533

-2.4

-0.4

3.3

-2.8

-0.7

5.1

-3.7

-1.1

7.1

50.0

44.5

1,710
isio

-5.4

-1.6

9,1

49.0

42,3

49.8

41.7

51.5

41.9

53.0

41.9

55.5

42.5

58.8

41.3

64.4

41.3

70.8

40.4

1^82 1,715 1,777 1,821 1,894 2,015
U51 1/136 1^45 1,438 1,452 1,413

-7.7

-2.4

11.2

-10.6

-3.5

13.5

-14.3

-4.9

16.1

-1B.5

-6.8

17.5

-24.1 -45.9

-9,3 -19.9

2,223 2,431
1,427 U87

-80.6 141.0

-39.3 -83.3

19.3 23.7 28,1 33.1

2,147 2,193 2,285 2359 2,430 2,451 2^42 2,678 2,787 2,943 3^71

2,147 2,129 2,154 2,159 2,177 2,114 2,129 2,177 2,200 2,255 2A94

3,745 4^15

2^04 1461

47.4 47.4 48.3 48.8 49.5
47.4 46.0 45.5 44.6 44.0

3) 50-year Real Levelized

48.4 49.0 50.6 51.9 54.1 56.8
41.7 41.1 41.1 41.0 41.4 39.8

4) 50-year Real Levelized

61.4
39.4

Utility Cost in mills/kWh = 41.68 Total Resource Cost in mllls/kWh =

66.4

37.9

39.73

gas.high.xls Rnandal 8C7/97 9:41 AM



FacifiCorp RAMPP-5 Case # 32

Annual

Growth

Rate

High Natural Gas Price Escalation
( 4.5% till 2006, 2.4% thereafter)

Net System Projected Emissions

S stein Ener

GWh
MWa

1997

50,016
5,710

1998

50,466
5,761

1999

51,273
5,853

s
<s
s

Total Annual Emissions 1000 Tons

0.71% C02 56,580 57,041 57,124
0. 10% NOx 132. 6 132. 2 131.1

0. 16% TSP 11. 8 11. 8 11.7

2000

52,025
5,939

57,513

130.6
11.8

Annual S stem Emission Rates Founds/MWh

-0.96% C02 2,262 2,261 2,228 2,211
-1.55% NOx 5.30 5.24 5.11 5.02
-1.49% TSP 0.47 0.47 0.46 0.45

Emission Rates as Percent of 1997 Base

C02 100 99.92 98.49
NOx 100 98.82 96.48
TSP 100 98.82 96.86

20 Year Emissions 1000 Tons

C02
NOx
TSP

2001

52,926
6,042

57,612
132.7

11.8

2, 177

5.02
0. 45

97.72 96.23
94, 71 94. 61

95.76 94.70

raee _Total

2002

54,006
6, 165

57,490
134.0

11.9

2, 129
4.96
0. 44

94.10
93.60
93. 24

2003

55, 190
6,300

57,942
134.0

11.9

2,100

4.86
0.43

92. 81
91.61
91.33

2004

56,590
6,460

58,189
132.9

11.9

2,057
4.70
0. 42

90.90
88.62
89.09

2005

57,400
6,552

58,461
132.7

11.9

2,037

4.62
0.41

90.03
87.20
87.79

2006

58,301
6,655

59,317
133.3

12.0

2,035
4.57
0.41

89.94
86.29
87.05

2009

61,825
7,058

60,813
134.0

12.0

1,967
4.33
0. 39

86.95
81.76
82. 32

2012

65,231
7,446

62,718

134.3
12.0

1,923
4. 12
0.37

84.99
77.68
78.24

2016

68,649
7,837

64,703
135.1

12.2

1,885
3.94
0.35

83.32
74.25
75.13

60,015 1,200, 301
133 2,669
12 239
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PacifiCorp RAMFP-5 Case # 33

Short Term Ca Purch

DSMPro ams

iOWCGcothermal

0 OWC Co en 1

W OWC Co en 2
C OWC Combined C de

OWCBrid erTransL

OWC Sim Ie C deCT

OWCPum Stora e

Total

iDSMPro ams
I Idaho Co en 1

D Idaho Co en 2

A Idaho Combined C e

H IdidioBrid erTrans

0 Idaho Htr/IdTransL

Total

DSMPro ams

Utah Wind

Utah Geothermal
U Utah Solar

T SUtahCo en 1
A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4

UtahIGCCCT
Utah PC Hunter 4

Utah Coal $23.25/Ton

Utah Coal $27.00/Ton

Utah Sim Ie C cleCT

Utah Pum edStora

Utah W o UtTranL

Total

;DSMPm ams

W W Wind

Y W o Combined C de

0 W oIGCCW odak2

M W oIGCCCT

I IW oPCW odak2

N W Coal $6. 70/Ton

G IW Sim Ie C cleCT

Total

T DSMFro ams

0 Short Term Ca Puich

T C eneration

A : Combined C deCT

L | AU Others

i Total

Natural Gas Price Doubles by 2006
( 8.0% till 2006, 2.4% thereafter)

Incremental Summer Capacity (MW) of Resource Additions

1997 1998 1999 2000 2001

7.9 8.0 8.3

2.6

8.6 8.9

2002

9.0

2003

9.1

2004 2005 2006

199. 1 108. 1 307.4

9.2 ' 9.1 13.5

51.7 150.4
42.0 37.5

0.0
63.2

7.9

0.7

0.7

12.2

S.O

0.6

0.6

11.8

8.3

0.6

0.6

13.0

8.6

0.6

fc6

13.8

8. 9 102. 7 197. 0 72.4

0. 7 0. 6 0. 7 0.9

0.7 0.6

13. 5 ' 14.3

0.7

14.2

0.9

14.4

65.2

9.1 78.7

1.0 . 1.4

347

1.0 36.1

15. 4 23.9

12.2 11.8

2.8 3.2

13. 0 13. 8 13.5

3. 3 i 3. 2 | 3.4

14J 14.2 144

3. 4 3. 4 3.4

15.4 23.9

3, 5 5.2

2.8

23.6

23.6

33.

23.6

23.6

3.3

25.2

25.2

33.

7&1

2.6

28.8

3.4

26.5

26.5

3.4

273 .

93.7

U1.0

3.4

27.4

187.9

215.3

3.4

27.9

199.1

63.2

290.2

3.5 5.2

29. 0 44.0

108. 1 307.4

65.2

137.1

34.7

451.3

2009 2012 2016

445. 4 500.0 500.0

22. 4 26. 5 33.0

239.3

2.4

8.5

8.5

179. 4 140.5

0.7

78.3

261. 7 205. 9 252.5

2.9

361.0

9.5

3.5

104, 2 33. 3 5.7

106. 6 36.2 9.2

41. 1 49. 5 64.1

39.0

49.9

10,7

41. 1 410.5 163.7

12.0

264.0

9. 5 276.0

74. 4 88. 4 112.6

445. 4 500. 0 500.0

239. 3 179. 4 140.5

104. 2 394. 3 448.3

863. 3 162. 1 1,201.4

Annual Summer Peak Ca ad (MW)
S I Native Load

Y Lon Term Sales

5 IDSMPro ams

T Total Re uirements

E

M 'Existin Generation

'Lan Term Purchases

L Short Term Ca Purch

& New Resources

R Total Resources

Reserves

:ReserveMar 'n RM

7^13 7, 403 ; 7^55

2, 582

24

9,871

9,949

1, 147

1^24
12.4

2,648
4

10,004

9, 994

1,191

2^69

9852

10, 010

1, 121

7, 771 ! 7,940 8, 137

2, 295 1, 933 1, 808

99 125 152

9.967 9 748 9,793

9,855
823

94

11,096 1 11,185 11131 10,965 10 948 I 10,772

9, 842 9, 848

1,120 1, 100

3 '

1/182

11.8

1, 280

13.0

997
10.0

1201

12.3

979
10.0

8, 351

1,778

180

9,949

9, 855

282

10,945

995

10.0

8,600

1,578

08

9,970

9,7«6
668

199

345

10,968

Wl
10.0

8, 758

1^70
23

9,891

9, 770

658

108

345

10,881

989

10.0

8,944 9,576 10,204 10,863

1, 362 1, 112 987 942

281 35 443 556

lOftlS 10 33 10, 748 11 49

9^18 9,525 9353 9336
65B [ 608 608 5S7
307 445 500 500

445 789 1, 362 1, 951

11^128 11367 11, 823 12, 374

1 2
10.0

1033

10.0

1075

10.0
1,125

10.0
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FaciflCoip RAMPP-5 Case # 33

DSM Pro ams

OWC Geothermal

0 OWC Co en 1

W OWC Co en 2

C OWC Combined C de

OWCBrid erTransL
OWC Sim 1c C deCT

OWCFum Stora e

Total

DSM Pro ams

I Idaho Co en 1

D Idaho Co n2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/IdTransL

Total

DSM Fro ams

Utah Wind
Utah Geothennal

U Utah Solar

T Utah Co en 1

A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27.00/Ton

Utah Sim Ie C cleCT

Utah Pum ed Stora e

Utah W o/UtTranL

Total

DSMPro

W W o Wind

Y W o Combined C de

0 W o IGCC W odak 2

M W oIGCCCT

I W oPCW odak2

N W o Coal $6. 70/Ton

G W o Sim Ie C cleCT

Total

Natural Gas Price Doubles by 2006
( 8.0% till 2006, 2.4% thereafter)
Cumulative Annual Energy (MWa)

1997 1998 1999 2000 2001 2002 2003 2004

6. 1 12, 2 18. 7 25. 3 32. 3 39. 4 46. 6 53.9

2005 2006 2009 2012 2016

61. 1 71. 8 89. 6 110. 7 137.2

51. 2 200. 1 200. 1 182. 2 173. 2 173. 2 173. 2 172.0

37. 7 67. 7 121. 4 121. 4 176. 9 380. 6 533. 3 652.9

6.1

0.5

0.5

8.4

U.2

1.0

1.0

16.7

18.7

1.6

25.3

2.1

32.3 128. 3 314. 4 375.4

2. 6 3. 1 37 4.3

0.1

19.4

364. 7 421. 9 643. 4 817.1 981.6

5.0 6.0 7.6 9.6

1.6 2.1

25. 7 35.3

2.6

44.8

3.1 3.7

54. 8 64.8

4.3

74.9

8.4 16. 7 25.7

2. 3 4. 9 7.7

35.3

10,4

44.8

13.3

54.8

16.2

12.0

31. 6 126. 1 156. 4 161.5

5.0 37.5 133. 8 165. 9 173.5

85. 9 102. 9 132. 4 168. 2 214.7

330. 9 363.0

12.4

10.1

64.8 74.9 85.9 102.9 132.4 499.0 600.1

19. 2 22. 2 25. 3 29. 9 37. 6 46. 6 58,1

241.9

2.3 4.9 7.7 10.4 13.3 16.2 19.2 22.2 25.3 29.9 37.6 46. 6 300.0

DSM Pro ams

Short Term Ca Purch

T Co eneration

0 Combined C cleCT

T Coal

A .Transmission

L Sim Ie C de

Stora e
Total

17.3 34.9 53.6 73.1 92.9

17.3 34.9 53.6 73.1 92.9

113.5

88.9

202.3

134.2

267.8

402.0

155.2

0.2

321.6

477.0

177.2

0.1

303.7

481.0

210.6

0.2

350.1

31.6

592.5

267.2

0.3

553.8

126.1

947.4

335. 0 422.0

0.4 0.4

706. 4 824.9

330.9

156.4

604.9

171.5

0.1

31.8

1^29. 1 2,055.6

SiNativeLoad ; 5, 417. 0 5, 484. 0 5, 595. 1 5, 748. 1 5^70. 0 6,013. 0 6/168. 0 6348. 1 6/463. 1 6^98. 1 7, 055. 9 7^12. 0 7,989,2

Y IPum Stora e/PeakRe 308. 9 309. 3 307. 2 258, 5 258. 5 258. 5 258. 5 258. 5; 256. 6 256. 6 256. 6 256. 6 297.4

S [Lon Term Sales j 2^94. 3 2^71. 7 2,005. 5 1794. 4 1,559. 6 1,426. 4 1/394. 7 1,284. 0' 1,123. 8 1,085. 9 922. 2 814. 9 771.0
T'Short Tenn Sales 882.9 1,014.0 1,176.1 1 18.3 1247.3 U60.1 1314.2 1^00.4 1,351.2 1,281.9! 1,282.2 1^00.1 1,318.3
E [DSM Pro rams 17. 3 34. 9 53. 6 3. 1 92. 9 113. 5 134. 2 155. 2 177. 2 210. 6 267. 2 335. 0 421.9

Ml Total Re uirements 8 985. 8 9 044. 2 9 030. 4 8 946. 1 8,842. 4 8 S44. 4 9 001.2 9 035. 7 9 017.5 9 011. 8 9 249. 7 9^48. 6 9,953.9

Exislin GeneraUon 7,773. 3 7,772. 6 7,769. 8 7^96. 7 7,819. 6 7,940. 6 7,947.3' 7,939. 8 7,964. 0 7,886. 3 7,827. 5 7627, 7 7614.6
L Lan Tenn Purchases 869. 3 970. 0 965. 0 963. 7 712. 7 496. 1 485. 6 465. 9 465. 9 465. 9 447. 1 | 443. 9 408.6

& Short Tenn Purchases 343. 2- 301. 6 295. 6 285. 7 310. 1 318. 9 300. 6 308. 2 283. 8 277. 8 294. 9 282. 9 297.0

R New Resources 88.8 267. 8 321. 8 303. 8 381.9 680. 2 1194. 0 1 6337

Total Resources 8 985. 8 ! 9044. 2 9,030. 4 8,946. 1 8, 842. 4 8844. 5 9001. 21 9035, 71 9,017. 4 9011. 8 9^49. 7 9,548. 6 9,953.9
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PadfiCorp RAMFP-5 Case* 33
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Nahiral Gas Price Doubles by 2006
( 8.0% till 2006, 2.4% thereafter)

Financial Model Output for 1997-2016 (including end effects to 2046)
50-year 50-year

NPV Annual

at 7. 9% Growth

(SM) Rate

(%) System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
0.64 Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utili Cost

44,957 3.15 Nominal Operating Revenues ($M)
0.15 Real

2. 50 Nominal

-0. 49 Real

Nominal

Real

Costinmills/kWh

Average Customer Bill ($)

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 7.9%)

Energy Svc Charge ($M)

44,415 3.049 Nominal Total Resource Cost ($M)
0. 05 Real

2.28 Nominal

-0. 70 Real

Cost in mffls/kWh

1997 1998

5,725

17

5,708

5,157

1,339

8/113

17

2, 145

2,145

47,5

47.5

1,602
1,602

-1.8

-0.2

1.7

2, 147

2,147

4. 7.4

47.4

5,792

35

5,758

5,253

1357

8,181

35

2,188

2,124

47.5

463

1,612
1.565

-2.5

-0.4

3.5

2,191

2,127

47.3
45.9

1999

5,904

54

5,850

5,350

1,380

8^05

52

2,276

2,146

48.6

45.8

1,650
1S55

-2.9

-0.7

5.4

2,281

2,150

48.2
45.5

saast

6,057

73

5,983

5.457

1,405

8^32

69

2^44

2,145

49.0

44.9

1,668
1.527

-3.7

-1.1

7.5

2,350

2,151

48.6
44.4

2001

6.178

93

6,086

5,566

1,428

8,959

85

1./S1

2,156

49.8

44.2

1, 699

1,510

-5.5

-1.6

9.6

2^35

2,163

49.2
43.7

2002 20QS

6321

113

6,208

5,679

1,452

9^95

100

2^20

2,087

48.6

42.0

1. 667

1^38

-7.9

-2.4

11.9

2^29

2,096

47.9
41.4

6, 477

134

6,342

5,793

1,476

9SW

114

2^02

2,096

49.3

41.3

1, 695

1, 420

-11.0

-3.6

14.3

2,513

2, 105

48.5
40.6

2004

6,657

155

6,501

5,900

1,501

9,717

129

2,667

2, 168

51.6

42.0

1,777
1,445

-14.9

-5.1

17.0

2,679

2, 178

50.6
41.1

i3!B5

6,772

177

6,594

5,970

2006 2009 2012 2016

6,907 7,364 7,820 8^98

211 267 335 422

6,696 7,097 7,485 7376

6,020 6/328 6/652 7,031

1^25 1^48 1,622 1,690 1,795

9,969 10,196 11^84 13,024 15314

144 163 204 236 273

2,750

2, 171

52.6

tlS

1, 804

1,424

-19.5

-7.0

18.5

2,762

2,180

51.4
40.6

2,901 3^23 3,645 4,280

2,223 2^61 2,340 2,441

55.0

42.2

58.2

40.8

62.6

40.2

69.5

39.6

1, 874 1.988 2, 157 2, 384

1,436 1,394 1384 1,360

-25.5

-9.6

20.4

-48.5

-20.8

25.1

-84.9 147.1

-41. 4 -87.5

29.7 34.7

2,912 3,228 3,633 4^28

1,231 Iftt 2,332 2^11

53.5
41.0

56.1
393

59,6
38.3

Notes:

1) $M = millions of dollars 2) General Inflation Rate is 3.0% annually

3) 50-year Real Levelized 4) 50-year Real Levelized

Utility Cost in miUs/kWh = 41.14 Total Resource Cost in mills/kWh =

65.1
37.1

39. 17

Ijh gas.doubtej ds Financial

 

27/97 B:42AM



FacifiCorp RAMFF-5 Case # 33

Annual

Growth

Rate

Natural Gas Price Doubles by 2006
( 8.0% till 2006, 2.4% thereafter)

Net System Projected Emissions

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

S stem Ener

GWh
MWa

50,007
5,709

50,444
5,758

51, 235
5,849

s
%
s

Total Annual Einissions 1000 Tons

1.00% C02 56,574 57,228 57,539
0. 25% NOx 132. 6 132. 9 132.6

0.33% TSP 11.8 11.8 11.8

51,977

5,933

57,919
132.1

11.8

Annual S stem Emission Rates Pounds/MWh

-0.69% C02 2,263 2,269 2,246 2,229
-1.43% NOx 5. 30 5.27 5. 18 5. 08

-1.35% TSP 0.47 0.47 0.46 0.46

Emission Rates as Percent of 1997 Base
C02 100 100.28 99.27

NOx 100 99.36 97. 64

TSP 100 99.22 97.68

20 Year Emissions 1000 Tons

C02
NOx
TSP

52,871

6,036

57,859
133.7

11.9

2,189
5.06
0. 45

98.50 96.73
95.85 95.38
96.57 95.49

raee _Total

53,944
6,158

57,687
134.9

11.9

2,139
5.00
0.44

94. 53

94.32
93. 82

55, 121
6,292

58,087
135.0

12.0

2,108
4.90
0. 43

93. 15

92.40
92.07

56,513
6,451

58,625
134.9
12.0

2,075
4.77
0. 42

91.70

90.04
89. 97

57,312
6,542

59, 119
135.4
12.0

2,063
4.72
0. 42

91.18

89. 10
89. 01

58,202

6,644

59,989
136.1

12.1

2,061
4.68
0.42

91.11

88.20
88.06

61,717

7,045

61,472
136.7

12.1

1,992
4.43
0. 39

88.04

83.53
83. 34

65, 119
7,434

64,968
137.5

12.3

1,995
4. 22

0. 38

88.19

79. 68
80. 33

68,894

7, 865

68,327
139.0

12.6

1,984
4.04
0. 36

87.67

76.13
77. 28

61,162 1,223,238
136 2,715
12 242
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FacifiCoip RAMPP-5 Case # 34

Short Term Ca Purch

DSMFro ams

OWCGeothennal

0 OWC Co en 1

W OWC Co en 2

C OWC Combined C de

OWCBrid erTransL

iOWCSlm leC cleCT
OWCPum Stora e

Total

DSM Pro ams

I Idaho Co en 1

D Idaho Co en 2

A Idaho Combined C e

H Idaho Brid rTrans

0 Idaho Htr/IdTransL

Total

DSMPro ams

Utah Wind

Utah Geothennal
U Utah Solar

T UtahCo en 1

A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4

UtahIGCCCT
Utah PC Hunter 4
Utah Coal $23.25/Ton

(Utah Coal $27.00/Ton
Utah Sim Ie C cleCT

IL'tahPum edStora

UtahW o Ut Trail L

Total

DSM Pro ams

W W o Wind

Y W o Combined C de

0 [W oICCCW odak2
M'W oIGCCCT
I IW PC W odak2

N ;W Coal $6. 70/Ton

G IW oSim leC cleCT

,__ Total

T DSMFro

0 Short Term Ca Purch
T Co neration

A Combined C cleCT

L All Others

Total

Natural Gas Price Triples by 2006
(13. 0% till 2006, 2.4% thereafter )

Incremental Sununer Capacity (MW) of Resource Additions

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

8.4 8.7 8.8 8.9 9.0

74.5 326. 8 118. 8 193.2

9.0 9.1 9.4 9.4 14,0

89. 1 113.0

8.4

0.7

0.7

12.6

8.7

0.6

8.8

0.6

8.9

0.6

9. 0 98.1 122. 1 9.4

0. 7 0.9 0.9 1.0

0.6 0.6

12.2 13.1

0. 6 0.7

13. 9 13.5

0.9

14.7

44.2' 36.5
I

45.1 i 37.5

14. 7 14.8

9A 14.0

0. 9 1.5

128.5

0.9 130.0

15. 6 23.9

U.6

3.2

12^ 13.1

3. 2 3.3

13. 9 . 13.5

3.2 : 3,4

14.7

3.4

14.7

3.4

9. 5 116. 5 136.0

54.5

24. 3 132. 1 214.4

3. 5 3.4 5.2

3^

24.9

24.9

3.2 3.3

24. 7 25.8

24.7 25.8

3^

26.6

2G.6

3.4

26.6

26.6

3.4

28.0

39.1

117.1

3.4 3.5 3.4 5.2

28. 1 i 28, 7 29. 3 44.6

74. 5 326, 8 118. 8 193.2

113.0

44.2

259.8

46.0

401.5

116. 5 319.0

264. 6 556.8

2009 2012 2016

263. 9 500. 0 500.0

23. 1 27. 4 34.2

23. 1 27.4

2.4 2.9

11.0
45.2

3.5

105. 3 68. 6 49.4

107. 7 71.5 52.9

41. 2 49. 7 64.2

246.3 99.2

30.7

201.4

287. 5 148.9 296.3

8.5 9.6 11.9

59. 4 204.6

54. 3 531.8

67.9 268. 5 543.7

75. 2 89. 6 113.8

263. 9 500. 0 500.0

411, 0 426. 7 i 824.3

750. 1 1016. 3 1,438.1

Annual Suinmer Peak Ca aci <MW)
S I Native Load

Y !Lon Term Sales

S DSMPro ams

T Total Re uirements

E

M Exis ' Generation

i Long Term Purchases

L Short Term Ca Purch

& ; New Resources

R : Total Resources

7^13
2, 582

25

9870

9, 949

1, 147

7,403

2.64S

50

10 01

9^94
1,191

7^55
2^69

7

9,849

10, 010

1, 121

7, 771 7, 940 , 8, 137

1,195 1, 933 ; 1^08

102 , 129 : 157

9,964 9,744 : 9,788

9, 842

1,120

9, 848

1, 100 823

89

11,096 11185 11,131 10,962 ; 10,948 1 10 767

8^51

1/778

185

9,944

9810

808

75

247

10,940

8.600

1^78

13

9,965

9, 685

658

327

292

10,962

8, 758

1, 370

243

4, 885

9,689
658

119

409

10,875

8,944 9, 576

1^62 1, 112

8 363

10/019 10,325

9 9348

658 ! 608
193 . 264

728 ; 1, 139

11 21 11^59

10,204

987

452

10,739

9, 140

608

500

1565

11^13

10, 863

942

566

11239

8,886
587

500

2^90

12,363

I Reserves
Reserve Mar in RM

1, 226
12.4

1, 184

11.8

1283

13.0

997

10.0

1, 204

12.4

979

10.0

994

10.0

997

10.0

989

10.0

1 02

10.0

1032

10.0

1, 074

10.0

1, 124

10.0
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PaciSCorp RAMFF-5 Case # 34

Natural Gas Price Triples by 2006
(13.0% till 2006, 2.4% thereafter)
Cumulative Annual Energy (MWa)

1997 1998

DSMPro ams

OWC Geothennal

0 OWC Co nl

W OWC Co en 2

C OWC Combined C Ie

OWCBrid erTransL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

DSM Pro ams

I Idaho Co nl

D Idaho Co en 2

A Idaho Combined C de

H Idaho Brid er Trans

0 Idaho Htr/Id Trans L

Total

6. 6 13.3

1999

20.1

2000 2001 2002 2003 2004 2005 2006 2009 2012

6.6

0.5

0.5

13.3

1.0

1.0

20.1

1.6

1.6 2.1 2.6 3.2

DSMPm ams 8. 7 17. 2 26. 3 35. 9 45. 4 55, 8 66. 3 76, 9 88, 0 105.0

Utah Wind

Utah Geothermal
U Utah Solar

T Utah Co en 1

A Utah Co en 2

H Utah Combined C de
Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27.00/Ton

Utah Sim Ie C de CT

Utah Pum ed Stora e

Utah W o/UtTranL

Total 8.7 17.2 26.3 35. 9 45.4 55.8 66. 3 85. 5 202. 3 392.6

134. 6 170.6

DSMPro ams 2. 7 5. 4 8. 1 10. 8 13. 7 16. 6 19.6

W W o Wind

Y W o Combined C de

0 W oIGCCW odak2

M W oIGCCCT i

I W oPCW odak2

N W o Coal $6.70/Ton !

G W oSim leC cleCT

Total 2.7 ' 5.4 8.1 10.8 13.7 16.6 19.6

DSMPro ams , 18. 4 36. 8 56. 0 75. 8 95. 8 116. 9 138.2

Short Term Ca Purch I 0.1
T Co eneration 86. 6 187.6

0 Combined C cleCT ;

T Coal ! I

A Transmission 40.1

L Sim leC de

Stora e
Total 18.4 36.8 56.0 75.8 95.8 203. 5 366.0

22,6 25.7 30.3

25.7 30.3

38.0

54.4

92.4

47.1

241.9

49.8

338.8

M Total Re uirements

2016

27. 1 34. 1 41. 3 48. 5 56. 0 63. 5 74. 6 93. 1 115. 1 142.6

86. 6 187. 6 173. 2 173. 2 173. 2 172. 0 172. 0 172.0

I

2.7

27.1 34.1 127. 9 236, 0 229. 2 236. 7 247. 8 265. 1 287. 1 317.4

2. 1 2. 6 3.2 3.9 4.5 5.2 6.2 7, 8 9. 8 12.2

40. 1 73. 3 73, 3 189. 9 285. 6 347. 8 392.3

44.0 77. 8 78.4 196. 1 293, 4 357. 6 404.6

217.2

8.6 114.3 237. 6 237. 6 237. 6 237.6

50. 0 275. 6 366. 6 366.6

7.6

188.7

647. 9 774. 7 1017.6

58.5

241,9

537.4

837.8

160. 0 182.3 216. 1 273. 6 342. 4 430.5

0. 2 0. 1 0. 1 0. 1 i 0.3

173. 2 173. 2 173. 2 172. 0 172. 0 172.0

8. 6 114. 3 287. 6 567. 7 895, 9 1 835

73. 3 73. 3 189. 9 285. 6 347. 8 581,0

i 10.4

415.2 543.1 ' 866.9 1^99.0 1,758.4 2^77.3

S Native Load I 5, 417. 0 i 5, 484. 0 5 95. 1 5 748. 1 5, 870. 0 6, 013. 0 6, 168. 0 6348. 1 6, 463. 1 6, 598. 1 7,055. 9 7, 512. 0 7,989.2

Y Pum Stora e/PeakRe 308. 9 309. 3 307. 2 258. 5 258. 5 258. 5 258. 5 258. 5 256. 6 256. 6 256. 6 256. 6 269.8

S Lon Term Sales I 2,394.3' 2,271.7 1,005.5 1,794.4 1 59.6 1,426.4 1,394.7 1,284.0 1123.8 1,085.9 922.2 814.9 771.0
T Short Tenn Sales ' 883.3' 1/027.8 1^04.3 1,249.3 1 14.1 1,289.0 1^03.0 1^46.9 1^89.0 1,435.9 1,477.5 1^86.8 1^81.9
E DSM Pro rams ! 18.4 j 36. 8 56. 0 5. 8 95. 8 116, 9 138. 2 160. 0 182. 3 216. 1 273. 6 342. 4 430,5

8/985. 1| 9,056. 1 9056. 2 8974. 4 8,906. 4 8/870. 0 8,986. 0 8977. 4 9,050. 2 9160. 2 9438. 7 9627. 9 9,981.4

Existin Generation 7, 772. 7 7, 792. 0 7, 811. 7 7,750. 4 7,902. 3 8, 020. 4 8/017. 9 8, 007. 2 ! 8, 003. 6 ' 7, 827. 6 7, 739. 5 7^23. 4 7^38.1

L ton Tenn Purchases 869. 3 970. 0 965. 0 963. 7 714. 0 496. 1 485. 6 465. 9 \ 465. 9 . 465. 9 447. 1 443. 9 408.6

& Short Tenn Purchases 343. 0 294. 1 279. 4 260. 3 290. 1 266. 9 254. 7 249. 1 220. 0 215. 9 226. 7 244. 7 ' 187.8

R New Resources i 86. 6 227. 8 255. 3 360. 8 650. 8' 1,025. 4 1,436. 0 2, 146.8

Total Resources 8 985.1 9 056.1 9,056. 1 8,974.4 8,906.4 8 870.0 8 986.0 8 977. 4 9 050.2 9 160.2 1 9 438.7 9 627.9 ! 9 981.4
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PacifiCorp RAMPP-5 Case # 34

Annual

Growth

Rate 1997 1998

Natural Gas Price Triples by 2006
(13. 0% till 2006, 2.4% thereafter)

Net System Projected Emissions

1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

2>
<%
s

S stem Ener

GWh
MWa

49,997
5,707

50,428
5,757

51,214
5,846

Total Annual Emissions 1000 Tons

1.32% C02 56, 566 57, 337 57, 781
0. 37% NOx 132. 5 133. 2 133.5

O. S4% TSP 11. 8 11. 8 11.8

51,953
5,931

58,224
133.1

11.9

Annual S stein Emission Rates Pounds/MWh

-0.35% C02 2,263 2,274 2,256 2,241
-1. 29% NOx 5. 30 5. 28 5. 21 5. 13
. 1.12% TSP 0.47 0.47 0.46 0.46

52,847
6,033

58,346
135.4

12.1

2,208
5. 12
0. 46

53,914
6,155

58,139
136.5

12.1

2,157

5.06
0.45

55,086
6,288

58,740
137.1

12.1

2, 133
4.98
0.44

56,471
6,447

59,451
137.5

12.2

2,106
4.87
0.43

57,268
6,537

60, 171
137.8

12.2

2,101
4. 81
0.43

58,153
6,638

61, 661

138.7
12.3

2,121
4.77
0.42

61,662
7,039

64,625
140.0

12.5

2,096
4.54
0.41

65,053
7,426

68,567
141.3

12.7

2, 108
4.34
0. 39

68,578
7,829

72,606
142.1

13.1

2,117
4. 14
0. 38

Emission Rates as Percent of 1997 Base

C02 100 100.50 99.72 99.06 97.59 95.31 94.25 93.05 92.87 93.72 92.64 93.16 93.58
NOx 100 99.67 98.29 96.67 96.61 95.50 93.92 91.83 90.75 90.00 85.64 81.92 78.14
TSP 100 99.57 98.05 97.02 96.88 94.89 93.36 91.25 90.36 89.89 86.06 82.99 80.75

20 Year Emissions 1000 Tons

C02

NOx
TSP

eraee Total

63, 173 1,263,452
138 2,764
12 248
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FaclflCorp RAMPF-5 Case # 35

Short Term Ca Purch

DSM Pro ams

OWC Geothermal

0 OWCCo nl
W, OWC Co en 2

C OWC Combined C de

OWCBrid erTransL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

DSMPro ams

I Idaho Co en 1

D Idaho Co en 2

A Idaho Coinbined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSMFro ams

Utah Wind

UtahGeothermal

U Utah Solar

T Utah Co en 1

A Utah Co en 2
H Utah Combined C de

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27.00/Tan

Utah Sim Ie C de CT

Utah Pum ed Stora e

UtahW o UtTranL

Total

DSMPio ams

W W o Wind
Y W o Combined C de

0 W IGCCW odak2

M W IGCCCT
I W PC W odak2

N W o Coal $6.70/Ton

G W oSim leC cleCT

Total

T DSMPro ams

0 Short TennCa Purch

T Co neration

A Combined C cleCT

L AUOtihers

Total

Natural Gas Price Jump 25% in 1998
( 2.4% till 2006, 1.0% thereafter )

Incremental Summer Capacity (MW) of Resource Additions

1997 1998 1999 2000 2001

10.0

7. 3 7. 5 7. 5 8. 1 8.3

7.3

0.6

0.6

11.5

11.5

2.8

2.8

22.2

! 22.2

2.8

22.0

22.0

2.9

22,9

22.9

2002 2003 2004 2005 2006

89.5 188.8

8.4 8. 4 8. 7 8. 6 12.8

103.7 197.5

0.5 0. 6 03 0. 7 0.6 0.7

11. 2 11. 9 13. 4 13. 0 141 14.0

1L2 11. 9 U.4 13. 0 14.1 14.0

2.8 2.9 2.8 2.9 3.4 3.4

2.8

24.8

10.0

34.8

2.9

24.9

3.4

26J5

103.7

3.4

26.5

165.1

7. 5 7. 5 8.1 8. 3 112. 1 205. 9 173.8

0. 5 0. 6 0. 5 0. 7 0. 6 0. 7 0.6

0.6

142

14.2

3.5

3.5

27.0

89.5

197. 5 165,1

77.7

8. 6 90.5

0. 7 ' 1.0

0. 7 1.0

14. 9 22.9

14. 9 22.9

3. 4 5.2

3.4

27.6

5.2

41.9

188.8
77.7

2009 2012 2016

314. 5 500. 0 500.0

21. 5 25. 3 31.7

202.1
254. 0 413.4

1.7

39.7

8.4

95.2

61.6

275. 5 438. 7 390.6

1.7 1. 9 2.4

1.9 2.4

477 61.9

218.8

39.7 47. 7 280.7

8. 4 9. 5 12.0

9.5 12.0

24. 9 130^ 224. 0 I 281.6 27. 6 308.4

71.3 84.4 108.0

314. 5 500. 0 i 500,0

254. 0 413. 4 516.1

61.6

639. 8 997. 8 1,185.7

Annual Summer Peak Ca ad (MW)
S Native Load i 7^13 7^03 7^55
Y 'Lon Term Sales

S DSMPro ams

T Total Re uirements

E

M Existin Generation 9,949 9,994 10, 010

Lon Term Purchases 1, 147 1, 191 1, 121

L Short TennCa Pureh i

& New Resources

R | Total Resources

Reserves 1,223 1,179 1274
Reserve Mar in (KM) (° 12. 4 11.8 ^ 12.9

7,771 7, 940 8, 137

2^95 ' 1/933 1,808
92 117 143

9.974 9,756 9,802

9, 842 9, 848

1, 120 1, 100

10

11,096 I 11,185 11131 I 10,972 10,948

997

lo-o j

1,192
12.2

9^55
823

104

10,782

980

10.0

8351 8,600
1,778 1^78

170 19

9 959 I 9,981

9,855 9^66
808 658

90

301 467

10,964 1 10,981

1, 005

10.1

998

10.0

8, 758 .

1^70 <

224

9,904

9,770

658

466

10,894

990

10.0

8,944 9, 576

1,362 ! 1,112
66 ' 338

10,040 10,350

9, 653 9, 665

658 608

189 , 315

544 ; 799

11044 11,387

10, 204 10, 863

987 942

422 530

10 769 11,275

1004

10.0

1, 035

10.0

9, 527

608 i
500

1,213

11,846

1,077

10.0

9527

587

500

1789

12,403

1, 127

10.0
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PadHCorp RAMPP-5 Case # 35

Natural Gas Price Jump 25% in 1998
(2.4% till 2006, 1.0% thereafter )
Cumulative Annual Energy (MWa)

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

DSM Pro ams

OWC Geothermal

0 OWC Co en 1

W OWC Co en2

C OWC Combined C de

OWCBrid erTransL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

5. 7 11. 6 17. 5 23. 8 30. 3 36. 8 43. 5 50. 3 57. 1 67. 2 84. 1 104. 1 129.3

196.8

92. 9 269. 7 417. 5 396. 9 463. 0 679. 1 1/031. 0 1, 112.0

14.1

5. 7 11.6 17.5 23. 8 30.3 129. 7 313. 1 467. 8 453. 9 530^ 763. 2 1135. 1 1 52.1

DSM Pro ams

I Idaho Co en 1

D Idaho C en 2

A Idaho Combined C de

H Idaho Brid rTrans

0 Idaho Htr/Id Trans L

Total

DSMPro

Utah Wind
Utah Geothennal

U Utah Solar

T Utah C en 1

A Utah Co en2

H Utah Combined C de

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4
Utah Coal $23. 25/Ton

Utah Coal $27.00/Ton

Utah Sim 1c C cleCT

Utah Pum cd Stora e

Utah W o/UtTranL

Total

0.5

0.5

0.9

0.9

1.3

1.3

1.8

1.8

2.3

2.3

2.8

2.8

3.3

3.3

3.9

3.9

4,4

4.4

5,2

5^

6.6

6.6

8.2

8.2

10.2

10.2

7. 8 15. 4 23. 5 32. 8 41. 9 51. 7 61. 6 71. 5 82. 0 98. 1 126. 1 160. 1 204.5

186.2

7.8 15.4 23.5 32.8 41. 9 51.7 61.6 71. 5 82.0 98.1 ! U6. 1 160. 1 390.7

DSMPro ams

W W o Wind

Y W o Combined C de

0 W oJGCCW odak2

M W oIGCCCT

I W oPCW odalc2

N W o Coal $6.70/Ton

G W oSim leC deCT

Total

IDSMPro ams
Short Term Ca Purch

T Co eneration

0 Combined C leCT

T Coal

A Transmission

L Sim Ie C de

Stora e

Total

2.3 4.6

2.3

16.3

4.6

32.4

6.9 9.2 11.5 14.3 17.1 19.9 22.8 27.0 34.1

6.9

49.3

9.2

67,6

0.0

11.5 14.3 17.1 19.9 22.8 27.0 34.1

42.6

42.6

M Total Re uirements

53.8

53.8

86, 0 105. 7 125. 5 145. 6 166. 2 197. 5 250. 9 315. 1 397.8

0. 1 0. 2 i 0. 3 0. 5 0.5

92.9 2697 417. 5 396. 9 463. 0 679. 1 1,031.0 1,495.0

14.1

16. 3 32. 4 49. 3 67. 6 86. 0 198. 6 395. 1 563. 2 563. 1 1 660. 7 ; 930. 3 1, 346. 5 1, 907.3

5 Native Load 5/417. 0 5/484. 0 5, 595. 1 5,748. 1 5/870. 0 6,013. 0 6, 168. 0 6, 348. 1 6463. 1 6, 598. 1 7, 055. 9 7, 512. 0 7,989.2

Y Pum Stora e/Peak Re 308.9 ! 309.3 307.2 258. 5 258. 5 258.5 258.5 258. 5 256. 6 256. 6 1 256.6 256. 6 256.6
S Lon Term Sales 2, 394. 3' 2, 271. 7 2, 005. 5 1, 794. 4 1, 559. 6 1,426. 4 1^94. 7 1^84. 0 1123. 8 1, 085. 9' 922. 2 814. 9 771.0

T Short Tenn Sales 882.5 1,065.6 1,210.3 1,217.3 1^60.0 U54.2 1,304.0 1^13.6 1349.7 1^299. 6 1/275.8 1,235.3 1,285.6
E DSMPro ams 16. 3 32. 4 49. 3 67. 6 86. 0 105. 125. 5 145, 6 166. 2 197. 5 250. 9 315. 1 397.8

8, 986. 4 ' 9 098. 3 9 068. 9 8 950. 7 8 862. 1 8 846. 4 8 999. 7 9, 068. 5 9,027. 0 9 042. 5 9 259. 7 9 503. 7 9 904.5

Existin Generation

L Lon Term Purchases

& Short Tenn Purchases

R New Resources

Total Resources

7,773. 7 7, 850. 4 7/825. 4 7,715. 9 7, 822. 6 7, 935. 3 7,938. 2 7882. 7 7846. 1 7, 785. 3 7, 804. 3 7, 679. 4 7,629.9

869.3

343.3

970.0

278.0

965.0

278.4

963.7
271.0

714.0

325.5

8 986. 4 9 09S.3 9 068. 9 8 950. 7 8 862.1

496. 1 485. 6 465. 9 465. 9 465. 9 447. 1 443. 9 408.6

322. 1 306. 3 292. 3 318. 1 328. 2 328. 9 349. 0 356.4

92.9 269. 7 417. 6 396. 9 463. 2 679. 4 1031. 5 1,509,6

8846. 4 8999. 8 9058. 5 9, 026, 9 9042. 5 9, 259, 7 9503. 8 9904.5

tjh ga5.jump. 25. xls MW & MWH Page 42 8/27/97 9:42 AM



PadflCorp RAMPP-S Case# 35

1
(B
s

50-year 50-year
NFV Annual

at 7. 9% Growth

BM1 Rate

ca

Nahiral Gas Price Jump 25% in 1998
(2.4% till 2006, 1.0% thereafter)

Financial Model Output for 1997-2016 (including end effects to 2046)

45, 696

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (NtWa)
0. 65 Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utilit Cost

3.24 Nominal Operating Revenues ($M)
0.23 Real

2. 58 Nominal

-0. 41 Real

Nominal

Real

Cost in mills/kWh

Average Customer Bill ($

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 7.9%)

Energy Svc Charge ($M)

45, 163 3. 141 Nominal Total Resource Cost ($M)
0. 14 Real

2. 37 Nominal

-0. 61 Real

1997 1998 1999 Zlfflfl 2001

47.5
47.5

-1.8

-0.2

1.6

2QQ2 2Qfi3 2004 2ffiQ5 2006 2CBS 2Q12 2016

5,725 5,792 5,904 fifE7 6, 178 6321 6,477 6,657 6,772 6,907 7^64

16 32 49 67 84 104 123 143 163 195 248

5,709 5,760 5,854 5,990 6,094 6^18 6353 6^14 6,608 6.712 7.117

5, 158 5,255 5354 5,463 5,574 5^88 5,804 5.911 5,983 6,035 6346

1,339 1,357 1,380 1,405 1,428 1,452 1/176 1,501 1325 1,548 1.622

8,012 8,179 8,401 8,613 8,894 9^19 9^84 9,690 9.941 10,146 11.209

17 33 50 65 80 93 106 120 134 151 188

2,146 2,176 2,268 2340 2,426 2,427 2,515 2,654 2,768 2,926 3^63
2, 146 2, 113 2, 137 2, 141 2, 156 2,093 2, 106 2, 158 2,185 2,243 2^88

47.3 48.4

45. 9 45.6

48.9

44.7

49.7
44.2

48.7

42.0

49.5

41.4

51.3

41.7

52.8
41.7

55.4 58.7

42. 4 41.2

1,602 1,604 1,644 1^65 1,699 1^72 1,704 1,768 1,816 1,890 1/111
1,602 1,557 1,549 1,524 1,510 1,442 1,427 1,438 1,433 1^49 1,411

-2.4

-0.4

3.3

-2.8

-07

5.1

-3.7

-1.1

7.0

-5.4

-1.6

9.0

-7.7

-2.4

11.1

-10.6

-3.5

13.3

-14.2

4.9

15.9

-18.5

-6.8

17.2

-23.9 -44.9

-9.2 -19.7

18.9 23.2

2,147 2.179 2,272 2346 2,434 2^35 2,525 2,665 2,779 2,936 3.266

2,147 2,116 2,142 2,146 2,162 2,101 2,114 2,167 2,194 2,250 2.291

Cost in mills/kWh
-0. 61 Real

Notes:

1) $M = millions of dollars 2) General Inflation Rate is 3.0% annually

Ijh gas.jump^Sjds Rnandal

47.4 47.1 48.0 48.5 49.2
47.4 45.7 45.3 44.4 43.7

3) 50-year Real Levelized

48.1 48.7 50.3 51.7 53.9 56.7
41. 5 40. 8 40. 9 40. 8 41. 3 39.8

4) 50-year Real Levelized

Utility Cost in mills/kWh = 41. 71 Total Resource Cost in mills/kWh =

7,820 8,298

311 392

7,509 7,905

6,674 7,059

1,690 1,795

12,407 14^08

218 251

3,772 4,404

2,421 2,512

64.5 71.2

41,4 40.6

2,232 2^53
1/133 1399

-77.4 -132.3

-38,6 -80.5

27.3 32.1

3,761 1356

2^14 2,484

61.7 67.0

39.6 38.2

39. 83

&B7W9:42AM



PacifiCorp RAMPP-5 Case # 35

Annual

Growth

Rate 1997

Natural Gas Price Jump 25% in 1998
( 2.4% till 2006, 1.0% thereafter)

Net System Projected Emissions

1998 1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

S stemEner

GWh
MWa

50,016
5,710

50,467
5, 761

51,273
5,853

52,026
5,939

52,932
6,042

54,012
6,166

55, 197
6, 301

56,597
6,461

57,408
6,553

58, 316
6,657

61,860
7,062

65,293

7,454

68,748

7, 848

2'
'%
^

Total Annual Emissions 1000 Tons

0.63% C02 56,580 57,699 57,888 58,053
0.04% NOx 132.6 134.4 133.7 132.5
0.10% TSP 11.8 11.9 11.9 11.9

Annual S stem Emission Rates Pounds/MWh

-1.04% C02 2,262 2,287 2,258 2,232
-1.62% NOx 5.30 5.33 5.22 5.09
-1. 56% TSP 0.47 0. 47 0.46 0. 46

57,904
133.7

11.9

2,188
5. 05
0.45

57,717
134.8

11.9

2, 137
4.99
0.44

58,200
134.8

12.0

2,109
4.89
0.43

58,466
133.9

11.9

2,066
4.73
0. 42

58,623
133.2

11.9

2,042
4.64
0.42

59,412
133.7

12.0

2,038
4.58
0. 41

60, 780
133.8

12.0

1,965

4.33
0. 39

62,725
134.2

12.0

1,921
4. 11
0. 37

63,739
133.6

12.0

1,854
3.89
0. 35

Emission Rates as Percent of 1997 Base

C02 100 101. 07 99. 80 98. 64 96.70 94.46 93.21 91. 32 90.27 90.06 86. 86 84. 92 81. 96

NOx 100 100. 50 98. 41 96. 06 95. 32 94. 14 92. 17 89. 24 87. 54 86. 47 81. 63 77. 56 73. 30

TSP 100 100. 32 98. 12 96. 80 95.43 93. 65 91.78 89. 38 88. 14 87. 23 82. 24 78. 17 74. 16

20 Year Emissions 1000 Tons

C02
NOx
TSP

erase Total

60,059 1,201, 180
134 2,676
12 239
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PaciflCoip RAMFP-5 Case # 36

Short TennCa Purch

DSMPrc ams

OWC Geothennal

0 OWC Co en 1

W OWC Co en 2

C OWC Combined C de

OWCBrid erTransL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

DSMPro ams

I Idaho Co en 1

D Idaho Co n2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSMPro ams

Utah Wind

Utah Geothennal

U Utah Solar

T Utah C en 1

A Utah C en 2

H Utah Combined C de

Utah IGCC Hunter 4

UtahIGCCCT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27.00/Ton

Utah Sim Ie C deCT

Utah Pum ed Stora

Utah W o/UtTranL

Total

DSMPro ams

W W oWind

Y W Combined C de

0 W oIGCCW odak2

M W aIGCCCT
I W oPCW odak2

N W o Coal $6.70/Ton

G W o Sim Ie C de CT

I Total

T DSMI'ro ams

0 Short Term Ca Furch

T Co neration

A CanAinedC cleCT

L AU Others

Total

Natural Gas Price Jump 50% in 1998
( 2.4% till 2006, 1.0% thereafter)

Incremental Summer Capacity (MW) of Resource Additions

1997

7.6

1998 1999

8.0

2000 2001

3.8

8.2 8. 4 8.6

2002

8.7

95.8

2003

106.3

82.0

7.6

0.6

0.6

12.2

S.Q

0.6

0.6

11.8

8^

0.6

0.6

13.0

8.4

0.6

0.6

13.8

8. 6 104.5 197.1

0. 7 0. 6 0.7

0.7 0.6

13. 5 14.2

0.7

14.1

2004 2005 2006 2009 2012 2016

180.7 90.9 223.7 375.0 500.0 500.0

8. 8 8. 7 13. 5 22. 3 26. 4 33.0

8Z2 132. 3 226. 4 471. 6 296.8

78.1

91. 0 8. 7 145. 8 246. 7 498. 0 407.9

0.6 0.7 1. 5 2.4 2. 8 3.6

I

0.6 0.7 L5 2.4 2.8 3.6

14.4 15.0 23. 1 39.9 47.9 61.7

I

200.1

12.2

2.8

11.8 U.O

2. 8 3.2

13.8

3.3

13.5

3.4

14.2

3.4

14.1

3.4

14.4

3.4

2.8

23.2

23.2

2.8

23.2

23.2

3.2

25.0

25.0

3.3

26.1

3.8

29.9

3.4

26.2

26.2

3A

26.9

95.8

122.7

3.4

27.0

188. 3 '

215.3

3.4

27,2

180.7

82.2

290.1

15.0

3.5

23.1

5.2

3.5

27.9

90.9

118.8

5.2

43.3

223.7

132.3

399.3

39.9 47. 9 261.8

8. 4 9. 5 12.1

8.4

73.0

375.0
226.4

9.5 U.1

86. 6 110.4

500. 0 500.0

471. 6 496.9

78.1

674. 4 1^58. 2 1185.4

Annual Summer Peak Ca aci (MW)
S Native Load

Y Lcm Term Sales

S DSMI'ro ams

T Total Re uirements

E

M Existin Generation

IL Term Purchases

L Short Term Ca Purch

& New Resources

R Total Resources

7^13

2,582

23

9,872

9,949
1,147

7, W3

2, 648

46

10^105

9,994

1,191

7, 555

2, 369

71

9, 853

10010

1, 121

7,771 7, 940

2^95 1, 933

98 124

9 968 9 749

9 9,848
1.120 1,100

4

8137 8^51 8,600

1, 808 t 1, 778 1/578

151 178 05

9.794 9,951 9 973

11,096 : 11,185 11,131 1 10,966 10 948

9 5

823

%

10,774

9855

284

10, 947

9,7a
658

181

366

10971

8, 758 8,944

1^70 1^62
233 76

9 895 ! 10 030

9,770 ; 9,653
658 ! 658

91 I 224

366 \ 498

10 885 ! 11,033

9/576

1, 112

349

10,339

9665

608

375

725

11373

10, 204 ] 10, 863

987 942

436 546

10,755 11^59

9 27 9, 527

608 587

500 500

1197 1 772

11,832 12^86

Reserves

Reserve Mar 'n RM) (

1, 224

12.4

1181

11.8

1/279

13.0
997
10.0

1, 199

12.3

980

10.0
995
10.0

997
10,0

990

10.0

1, 003

10,0

1034

10.0

1075
10. 0 i

1, 126

10.0
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FadHCoip RAMPP-5 Case # 36

Natural Gas Price Jump 50% in 1998
( 2.4% till 2006, 1.0% thereafter)
Cumulative Annual Energy (MWa)

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

6,0 12.1 18.4 25.0 31.7 38.5 45.4 52.3 59.2 69.9 87.6 108. 6 135.0

94. 9 200.1

69.8
200. 1 182. 2 182.2 173. 2 173. 2 ' 173.2

139. 7 139. 7 252. 3 445. 0 846, 4 1 099.0

6.0

0.5

0.5

8.4

U.1

1.0

15.7

18.4 25. 0 31. 7 133. 3 315. 2 392. 2 381^ 504. 4 705. S 1,128.2 1 .9

1.5

1.0 1.5

16. 7 25.7

2.0

2.0

35.3

2.5 3.1

2. 5 3.1

44. 7 54.7

3.6

3.6

647

4.1 4.7 5,7 7.3 9.3 117

A.1 4.7 5. 7 7.3 9.3 11.7

74. 8 85.4 101.7 129. 9 164. 0 208.2

170.3

DSMFro

OWC Geotfiermal

0 OWC Co nl

W OWC Co n2

C OWC Combined C de

OWCBrid erTransL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

DSMPro ams

I Idaho Co en 3

D Idaho C en 2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSMPio

Utah Wind

Utah Geothennal
U Utah Solar

T UtahCo en 1

A Utah Co en 2

H Utah Combined C de
Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal S23. 25/Ton

Utah Coal $27. 00/Ton

Utah Sim Ie C cleCT

Utah Pum ed Stora e

Utah W o/Ut Tran L

Total

DSMPro

W W o Wind

Y W o Combined C de

0 W oIGCCW odak2

M W oIGCCCT

I W oPCW odak2

N W o Coal $6. 70/Ton

G W oSim leC cleCT

Total

DSM Pro ams

Short Term Ca Purch

T Co eneration

0 Combined C cleCT

T Coal

A Transmission

L Sim Ie C de

Stora e

Total

S Native Load

Y Pum Stora e/PeakRe 308.9 309,3 307.2 258.5 258.5 258.5 258.5 258.5 256.6 256.6 256.6 256.6 256.6
S Lon Tenn Sales 2^94. 3 2, 271. 7 2JW5. 5 1794. 4 1, 559. 6 1,426. 4 1 94. 7 1, 284. 0 1, 123. 8 1, 085. 9 922. 2 814. 9 771.0

T Short Terai Sales 882. 8 1079. 3 1,238, 9 1 89.4 1^14. 9 U83. 4 1 32. 6 1^08. 0 1 68.5 1 25. 9 1^10. 4 1^80. 3 1,319.5
E DSMFro ams 17.1 34.3 52,9 | .3 91. 111. 131.9 152.4 173.3 205. 260, 326. 411.2
M Total Re uiiements 8/985. 9 9, 110. 0 9,093. 8 9 018. 1 8 911. 3 8 869. 5 9, 021, 9 9 046. 2 9 038. 7 9 060. 7 9 284. 4 9 537. 1 9 925.0

Existin Generation 7773. 3 7, 866. 9 7, 870. 2 78157 7, 923. 3 7,998. 8 8011. 8 7, 941. 7 i 7, 960, 7 7877. 4 7, 927, 7 7759. 9 7. 716.2

L Lon Tenn Purchases 869. 3 970, 0 965. 0 963. 7 714. 0 496. 1 485. 6 465. 9 465. 9 465. 9 447. 1 443. 9 408.6

& Short Tenn Purchases 343. 2 273. 2 258. 6 2387 274. 0 279, 8 254. 6 298. 6 290. 1 282. 7 291. 1 313. 4 341,7

R New Resources 94. 9 269. 9 340. 1 322. 1 434. 8 618. 6' 1019. 9 1.458.6

Total Resources 8985.9 9110.0 9,093.8 9,018,1 8911.3 8869.5 9,021.9 ] 9046.2 9038.7 9,060.7 9284.4 , 9,537.1 9,925.0

8.4

2.3

16.7 25.7 35.3 44. 7 54. 7 64.7 74. 8 85.4 101.7 129. 9 164. 0 378.5

4.6 7.2 10.0 127 15.5 18.3 21.2 24.0 28.5 35.9 44. 8 56.3

2.3

17.1

4.6

34.3

7.2

52.9

10.0

72.3

12.7

91.7

15.5 18.3

1117

94.9

131.9

269.9

21.2

152.4

0.2

339.9

24.0

173.3

0.1

322.0

28.5 35. 9 44. 8 ' 56.3

205.7

0.2

434.5

260. 7 ; 326. 7 411.2

0. 4 0. 4 0.4

618.2 1,019. 6 1,442.5

17.1 34.3 52.9

15.7

72.3 91.7 206. 6 401. 8 492. 4 495. 3 640. 4 879. 3 1 6. 6 1,869.8

5,417.0 5,484.0 5^95. 1 5,748.1 5/870.0 6,013.0 6,168.0 6^48. 1 6,463. 1 6598.1 7,055.9 7512.0 7,989.2
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PadfiCorp RAMFP-5 Case# 36
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Nahiral Gas Price Jump 50% in 1998
( 2.4% till 2006, 1.0% thereafter)

Financial Model Output for 1997-2016 (including end effects to 2046)
50-year 50-year

NPV Annual

at 7. 9% Growth

ffMl Rate

cu

0. 64

45,571 3.21 Nomiml
0. 24 Real

2. 59 Nominal

-0. 40 Real

Noininal

Real

45,036 3.145 Nominal
0.14 Real

2. 38 Nominal

"0. 61 Real

Notes:

1) $M = millions of dollars

1222 1998

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utili Cost

Operating Revenues ($M)

Cost m mills/kWh

Average Customer Bill ($)

Total Resource Cost

DSR Customer Coat ($M)

Levelized (20-year at 7.9%)

Energy Svc Charge ($M)

Total Resource Cost ($M)

Cost in mills/kWh

2) General Inflation Rate is 3,0% annually

47.5

47.5

-1.8

-0.2

1.7

1222 2000 2,Qfil 330.2 2003 2QQ1 ?005 2006 2009 2Q12 2016

5,725 5,792 5,904 6,057 6,178 6,321 6,477 6,657 6,772 6,907 7^64

17 34 53 72 92 112 132 152 173 206 261

5,708 5.758 5,851 5,984 6,087 6,210 6^45 6,504 6^98 6,701 7,104

5,157 5^54 5350 5,458 5,568 5^81 5,796 5,903 5,973 6,025 6^34

1,339 1^57 1^80 UD5 1,428 1,452 1,476 1^01 1525 1^48 1^22

8.013 8,181 8,406 8,644 8,975 9^01 9^33 9,754 10,027 10,234 11^68

17 35 52 69 84 99 113 127 142 160 199

2,145 2,161 2,249 2320 2,402 2,398 2,492 2,657 2,752 2,902 3^59

2.145 2,098 2,120 2,123 2,135 2/169 2,087 2,160 2,173 2^24 2^86

47.0

45.6

48.0

45.2

48.5

44.4

49.3

43.8

48.2

41.6

49.1

41.1

51.4

41.8

52.6

41.5

55.0 58.7

42. 2 41.2

1,602 1^92 1,630 1^51 1,682 U52 1,688 1,770 1,805 1,875 Ifm
1,602 1^46 1^37 1511 M95 1^25 1,414 1,439 1,425 1,437 1,409

-2.5

-0.4

3.5

-2.9

-0.7

5.4

-3.7

-1.1

7.4

-5.4

-1.6

9.6

-7.8

-2.4

11.8

-10.7

-3.5

14.2

-14.4

-5.0

16,8

-18.7

-6.9

18.3

-24.4 -46.6

-9.3 -20.1

7,820 8^98

327 411

7,494 7386

6, 660 7,041

1,690 1,795

12,524 14,409

230 265

3,760 4,421

2,413 2^21

64.5 71.7

41.4 40.9

2,225 2^63
1,428 1,404

-81. 8 -142.8

-39.8 -84.4

20.2 24.7 29.1 33.9

2,147 2,164 2,254 2,326 2,410 2,408 2,503 2.669 2,764 2,913 3^63

2,147 2,101 2,124 2,129 2,142 2^)77 2,096 2,170 2,182 2^33 2^89

47.4 46.7 47.7 48.1 48.7 47.5 48,3 50,4 51.4 53.5 56.7
47.4 45.4 44.9 44.0 43.3 41.0 40.4 41.0 40.6 41.0 39.8

3) 50-year Real LeveUzed 4) 50-year Real Levelized
Utility Cost in mills/kWh = 41.67 Total Resource Cost in mills/kWh =

3,749 4^71

IfOJ 2493

61.5 67.3
39. 5 38.4

39.71
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PacifiCorp RAMPP-5 Case # 36

Annual

Growth

Rate

Natural Gas Price Jump 50% in 1998
( 2.4% till 2006, 1.0% thereafter)

Net System Projected Einissions

System Energy
GWh
MWa

1997

50,009

5,709

1998

50,449
5,759

1999

51,241

5,849

s
%
s

Total Annual Emissions 1000 Tons

0.67% C02 56,575 57,787 58.135
0.10% NOx 132.6 134.8 134.6
0.13% TSP 11.8 12.0 11.9

2000

51,985

5,934

58, 628

134.5
12.0

Annual S stem Emission Rates Founds/MWh

-1.00% C02 2,263 2,291 2,269 2,256
-1. 55% NOx 5.30 5.34 5.26 5. 17
-1.52% TSP 0.47 0.47 0.47 0.46

Emission Rates as Percent of 1997 Base

C02 100 101.25 100.29
NOx 100 100.78 99.13
TSP 100 100.65 98.81

20 Year Emissions 1000 Tons
C02
NOx
TSP

2001

52,882

6,037

58,486
135.8

12.1

2,212
5. 14
0. 46

99.69 97.76
97. 59 96. 86

97.89 96.92

raee Total

2002

53,959

6,160

58,017
136.1

12.0

2, 150
5.04
0.45

95.04
95.12
94. 51

2003

55,140

6,295

58,483
136.3

12.1

2, 121
4. 94
0. 44

93. 75

93.26
92.71

2004

56,539

6,454

58,641
134.9

12.0

2,074
4.77
0.42

91.68
90.02
89.98

2005

57,347

6,546

59,116
135.3

12.0

2,062
4.72
0. 42

91.12
89.02
88.95

2006

58,244

6,649

59,765
135.3

12.1

2,052
4.65
0.41

90.70
87.67
87.80

2009

61,774

7,052

61,324
136.1

12.1

1,985
4. 41
0.39

87.75
83.14
83. 17

2012

65, 191
7,442

62,999
135.7

12.1

1,933
4. 16
0. 37

85.42
78.53
78. 85

2016

68,630

7,835

64,204
135.2

12.1

1,871
3.94
0. 35

82. 69

74.32
74.75

60,419 1,208, 375
135 2,707
12 241
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FadflCoip RAMFP-5 Case # 37

Short Term Ca Purch

DSMPro ams

OWC Geothermal

0 OWC Co en 1
W OWC Co en 2

C OWC Combined C de

OWCBrid erTransL

OWC Sim 1c C cleCT

OWCPmn Stora e

Total

DSMPro ams

I Idaho Co en 1

D Idaho Co en 2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSMFro ams

I Utah Wind

Utah Geothermal

U Utah Solar

T Utah Co en 1

A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4
Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27. 00/Ton

Utah Sim Ie C de CT
I Utah Pum ed Stora e

iUtahW o/UtTranL

Total

DSMPro ams

W W o Wind

Y W o Combined C de

0 W o IGCC W odak 2

M'W IGCCCT
I W PC W odak2

N W Coal $6.70/Ton

G W oSim leC cleCT

Total

T DSMPro ams

0 Short TennCa Purch

T Co neration

A Combined C cleCT

L AU Others

Total

Natural Gas Price Jump 110% in 1998
( To Bring in Coal )

Incremental Summer Capacity (MW) of Resource Additions

1997 1998 1999

8.5 8.6

8.5

0.7

0.7

12.6

8.6

0.6

0.6

12.2

12.6

3.2

3.2

25.0

25.0

3.2

24.6

24.6

8,8

8.8

0.6

0.6

13.2

1Z2 13.2

32 3.3

3.3

25,9

25.9

2000

8.9

8.9

0.6

0.6

13.9

3.3

26.7

26.7

2001 2002 2003 2004 2005 2006

23. 1 216. 0 124. 9 321.2

9. 0 9.0 9. 1 9. 2 9. 1 13.6
i

1162 85.9

9.0 125^ 95.0 9.2

0, 7 0. 9 0. 9 1.0

0.7

13.5

13. 9 13.5

3.3 3.3

3.3

26.5

26.5

34. 4 48, 4 23.8

35.3 49.3 24.8

14.7 14.7 14.8

3.4

28.0

116.2

34.4

178.6

51.6

3.4

28.1

23.1

85.9

100.0

237.1

69.1

3.5

28.5

216.0

9. 1 13.6

0. 9 1,5

163.6

0. 9 165.1

15. 6 23.8

0.0

3.5

2009 2012 2011

469. 0 500.0 500.0

22.4 26. 5 33.0

128. 4 315.9

160.5

22. 4 154. 9 509.4

2.4

69.3

14.7 66. 3 83.9 15.6 93.1

3. 4 3. 4 3. 5 3. 5 5.2

5.2

29. 1 44.1

124. 9 321.2

92.9 0. 0 232.9

337. 4 154. 0 598.2

2.9

44.3 21.4

46.7 24.3

41. 3 49.7

221. 6 178.4

15. 4 266.6

3.5

3.5

64.2

72,0

24.1

262. 9 228. 1 160.3

8.4 9. 6 11.9

I

7. 0 257.0

11.9

74. 5 88. 7 ! 112.6
469, 0 500. 0 500.0

128. 4 315.9

272. 9 456. 8 256.6

816.4 1,173. 9 1,185.1

Aimiial Summer Peak Ca aci (MW)
S Native Load 7,313 ! 7,403 7,555

Y Lo Term Sales 2^82 2, 648 2/369

S DSMPro ams 25 50 75

T Total Re uirements 9,870 10^101 9^49

7,771 7,940 8, 137

2^95 1,933 1308
102 129 1

9 964 9 744 9,788

8^51 8^00

1/778 1^78

185 , 213

9,944 i 9,965

8, 758

1, 370

242

9886

8, 944

1^62
286

10^)20

9, 576

1,112

361

10,327

10, 204

987

450

10741

10, 863

942

562

11243

M Existin Generation

Lan Tenn Purchases

L Short Term Ca Purch

& New Resources

R Total Resources

9, 949 9994 10,010 9^42 9, 848 9 20

1, 147 ! 1,191 1,121 1, 120 . 1,100 823

151

11096 11185 11,131 10962 10948 10,794

9,771 9,658
808 658

23 216

337 429

10,939 10 961

9, 662

658

125

429

10874

9 80

658

321

663

11,022

9/348

608

469

935

11^60

9, 188

608

500

1, 520

1 816

9, 188

587

500

2,093

12368

Reserves
Reserve Mar 'n RM

1, 226

12.4

1, 184

11.8

1, 283

13.0

998

10.0

1, 204

12.4

1006

10.3
»4
10.0

997

10.0

989

30,0

1002

10.0

1,032

10.0

1, 074

10.0

1, 124

10.0
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FauHCoip RAMFF-5 Case # 37

DSM Pro ams

OWC Geotfaennal

0 OWC Co en 1

W OWC Co n2

C OWC Combined C de

OWCBrid erTransL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

DSMPro ams

I Idaho C en 1

D Idaho C en 2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSMFro
Utah Wind

Utah Geothermal

U Utah Solar

T Utah Co en 1

A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27. QO/Ton

Utah Sim 1c C cte CT

Utah Pum ed Stora e

Utah W o/UtTranL

Total

DSMPro ams

W W o Wind

Y W o Combined C de

0 W oIGCCW odak2

M W oIGCCCT

I W oPCW odak2

N W o Coal $670/Ton

G W oSim leC deCT

Total

DSMFro ams

Short Term Ca Purch
T Co neration

0 Combined C cleCT

T Coal

A Transinission

L Sim Ie C de

Stora e

Total

S Native Load

Y Fum Stora EakRe

Natural Gas Price Jump 110% in 1998
( To Bring in Coal )

Cuniulative Annual Energy (MWa)

1997

6.6

1998

13.3

1999

20.1

2000

27.1

2001

34.2

2002

41.3

104.8

2003 2004 2005 2006

48. 5 55. 8 63. 0 73.8

182.2 182.2 173. 2 173.2

2009

91.6

2012 2016

112. 7 139.1

173. 2 172. 0 172.0

109. 3 378.1

6.6

0.5

0.5

8.7

13.3

1.0

20.1

1.6

27.1

2.1

39.8
34.2 146. 1 230. 7 238. 0 236^ 246. 9 264. 8 394. 0 729.0

2.6 3.2 3.9 4.5 5.2 6.2 7.8 9.8

8.7

2.7

17.2 26.3

5. 4 8.1

2.7

18.4

5.4

36.9

8.1 ;

56.1

10.8

75.9

18.4 36.9 56.1 75.9

13.7 16.6

95. 9 117.0

104.8

31,3

95.9 253.0

19.6 22.6 25.7 30.3

6.4 241.9

44.4 289.0

1383 159.8

0. 0 0.2

181. 9 215,3

0. 1 0.2

182.2 182.2 173. 2 173.2

272.1

0.4

173. 2 281.3

12.2

31. 3 75. 2 96. 8 96. 8 245. 3 285. 6 305. 0 305.0

1. 0 1.6 2. 1 2.6 34.5 79.1 101.3 101. 9 251. 5 293. 4 314. 8 317.2

17.2 26. 3 36.0 45.4 55.9 66.3 76.9 88.0 105. 1 1347 170. 6 217.3

46.8 109. 4 109.4 172. 3 172. 3 172. 3 235.8

203. 1 366. 6 i 366.6

6.0

36.0 45.4 55.9 113.1 186.4 197.4 277.4 510.1 709.5 825.6

10.8 13.7 16. 6 19. 6 22.6 25. 7 30.3 38.0 47. 1 58.5

241.9

300.4

340. 1 427.0

0. 4 0.3

550.1

46.8 109. 4 109.4 172. 3 381.9 780. 8 844.3

75.2 96.8 96.8 245. 3 285. 6 305. 0 305.0

45.8

442. 5 548. 4 561. 3 806.4 1,113. 1 1,707. 6 2172.5

5/417. 0 5,484. 0 5/595. 1 5,748. 1 5 870.0 6/013. 0 6,168.0 6 . 1 6 463. 1 6 98. 1 7,055. 9 7.512. 0 7 989.2

308.9 309.3 307.2 258. 5 ' 258. 5 258. 5 258.5 258.5 256.6 256.6 256.6 256.6 315.3
S Lon Term Sales 2^94. 3 2, 271. 7 2, 005. 5 1, 794. 4' 1 59. 6 1, 426. 4 1^94. 7 1284, 0 1123. 8 1, 085. 9 922. 2 814. 9 771.0

T Short Temi Sales 883.3 1,197.3 1^81.6 1,392.7 1^59.2 1,364.5 1^79.4 1 68.4 1402.3 1^51.3 1^29.4 1347.7 1 2.0
E DSMFro ams 18. 4 36.9 56. 1 75.9 95.9 117.0 138,3 159. 8 181. 9 215. 3 272. 1 340. 1 1 427.0

M Total Re uiremenls 8 985. 1 9 225. 5 9 233. 4 9, 117. 7 8 951, 4 8 945. 3 9 062. 4 9 099. 1 9, 063. 9 9^)76. 4 9 292. 1 9 591. 1 10, 010.4

Eristin Generation 7/772. 7 8,009. 7 8/043. 2 7,956. 3 8,013.4 8,051.2 8,025. 6 7991. 5 7976. 1 7762. 7 7,730. 2 7.529. 3' 7.546.9

L Lan Temi Purchases 869. 3 970. 2 965. 3 964. 0 714, 0 496. 1 485. 6 465, 9 465. 9 465. 9 447. 1 443. 9 408.6

& Short Temi Purchases 343. 0 245. 7 224. 8 197. 3 224. 0 262. 0 247. 0 253. 2 242. 4 256. 8 273. 8 250. 4 309.4

R NewResourees 136. 0 304. 3 388. 6 379. 5 591. 0 841. 0 1^67. 5 1 745.4
Total Resources 8 985.0 9 225.5 9 233.3 9117.7 8,951.4 8,945.4 ! 9 062.4 9 099.1 9 063.9 9,076.4 9 292. 1 9 591.1 10.010.4
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FadfiCorp RAMFF-5 Case# 37
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Nahiral Gas Price Jump 110% in 1998
(To Bring in Coal )

Financial Model Output for 1997-2016 (including end effects to 2046)
50-year 50-year
NPV Annual

at 7. 9% Growth

ItM) Rate

(%1 System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
0.64 Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utili Cost

44, 044 3. 13 Nominal Operating Revenues ($M)
0. 12 Real

2.47 Nominal

-0. 51 Real

Noininal

Real

Cost in mills/kWh

Average Customer Bill ($)

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 7.9%)

Energy Svc Charge ($M)

43^09 3.021 Nominal Total Resource Cost ($M)
0.02 Real

2. 25 Nominal

-0. 73 Real

Cost in mills/kWh

12SZ 1236 1999 2000 2031 2fy!2

5,725

18

5,707

5, 156

1,339

8,015

18

2, 145

2,145

47.5

47.5

1,602
1,602

-1.8

-0.2

1.8

2,147

2,147

47.4
47.4

5,792

37

5,756

5,251

1,357

8,185

37

2,120

2,058

46.1

44.8

1^(2
1516

-2.5

-0.4

3.7

2,123

2,061

45.9
44.5

5,904

56

5,847

5,347

1,380

8,415

55

2,202

2,075

47.0

44.3

1,596

1,504

-2.9

-0.7

5.7

2,207

2,080

46.7
44.0

6,057

76

5,981

5,454

1,405

8,671

72

zw

2,075

47.5

43.4

IfU
1,477

-3.7

-1.1

7.9

2^74

i,mi

47.0
43.0

6, 178

96

6,083

5SW

1.428

9,025

2,342

2,081

48.1

42.7

1,640
1,457

-5.5

-1.7

10.1

2,350

2,088

47.5
42.2

6^21

117

6^05

5, 676

1,452

9^69

103

2^23

2,004

46.7

40.3

1,600
1^80

-7.9

-2.5

12.4

2, 333

1,013

46.1
39.7

2003

6,477

138

6,338

5,790

1,476

9,640

118

2417

2,024

47.7

39.9

1,637
1371

-11.0

-3.6

14.9

2,429

2,034

46.9
39.2

2004 2!!a5 MM 2!!!H 2012 2al6

6,657 6,772 6,907 7^64 7^20 8^98

160 182 215 272 340 427

6,497 6^90 6,691 7,092 7^80 7^71

5,896 5,966 6,016 6323 6,647 7.027

1,501 1,525 1,548 1,622 1,690 1,795

9,886 10,214 10^10 11,910 13,462 15,422

133 149 168 209 241 277

2^79

2,097

49.9

40.6

1,719
1^397

-14.9

-5.1

17.7

2,592

2,107

49.0
39.8

2,672

2,110

51.1

40.4

1,753
1,384

-19.4

-7.0

19.2

2,684

2,119

50.0
39.4

2,816 3,125 3,559 4^86

2,158 2,191 2,285 2,444

53.4

41.0

56.4

39.6

61.1

39.2

69.6

39.7

1,819 1,927 2,106 2^87
U94 1^51 1,352 1362

-25.4

-9.6

21.1

48.4

-20.8

25.9

-84.7 .146.9

-41.3 -87.4

30.4 35.5

2^27 3,130 3,549 4^34

2,167 2,195 2^78 2,415

51.9
39.8

54.4
38.1

58.2
37.4

Notes:

1) $M = millions of dollars 2) General Inflation Rate is 3.0% annually

3) 50-year Real Levelized 4) 50-year Real Levelized

UtiUty Cost in mills/kWh = 40.33 Total Resource Cost in mills/kWh =

65.2
37.2

38. 37
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PacifiCorp RAMPF-5 Case # 37

Annual

Growth

Rate

Natural Gas Price Jump 110% in 1998
(To Bring in Coal )

Net System Projected Emissions

System Enerev

GWh
MWa

1997

49, 997
5,707

199S

50,427
5,757

s

4
CJ1
Is?

Total Annual Emissions 1000 Tons

1.10% C02 56,566 58,546
0. 32% NOx 132. 5 137.4

0.39% TSF 11.8 12.2

1999

51, 213
5,846

59,088
138.0

12.2

2000

51,952
5,931

59,371
137.1

12.3

Annual S stem Emission Rates Pounds/MWh
-0. 60% C02 2,263 2,322 2,308 2.286
. 1. 36% NOx 5. 30 5. 45 5. 39 5. 28
-1.29% TSP 0.47 0.49 0.48 0.47

Emission Rates as Percent of 1997 Base

C02 100 102.62 101.98
NOx 100 102.78 101.61
TSP 100 102.83 101. 14

20 Year Emissions 1000 Tons

C02
NOx
TSP

101.01
99.54
99. 99

2001

52,846
6,033

58,938
137.4

12.2

2,231
5.20
0. 46

98.58
98.07
98.10

eraee _Total

62,734 1,254,672
139 2,770

12 247

2002

53,913
6,154

58,410
137.5

12.2

2, 167
5.10
0.45

95.76
96.22
95. 59

2003

55,086
6,288

59,081
137.9

12.2

2,145
5.01
0. 44

94. 80

94.43
93. 84

2004

56,473
6,447

59,833
137.9

12.2

2, 119
4.88
0.43

93.65
92.09
91. 60

2005

57,271
6,538

60,129
137.7

12.2

2,100
4.81
0.43

92.80
90.69
90.27

2006

58, 159
6,639

61, 105

138.1
12.3

2, 101
4. 75
0. 42

92.86
89.60
89.29

2009

61,675
7,040

63,627

139.1
12.4

2,063

4.51
0. 40

91.19
85.07
85.19

2012

65,074
7,429

67,873
140.4

12.6

2,086
4.31
0. 39

92.19
81.36
82.36

2016

69,006
7,877

69,625
140.9
12.7

2, 018

4.08
0. 37

89.18
77.03
78.07

Ijh gas.jump. 110.xls
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PaclfiCorp RAMPF-5 Case # 38

Lower Gas Resource Availability

Short Term Ca Purch

DSMPro ams

OWCGeothennal

0 OWCCo en 1

W OWC Co en 2

C OWC Combined C Ie

OWCBrid erTransL

OWC Sim Ie C cleCT

OWCPuin Stora e

Total

DSMPro ams

I Idaho C en 1

D Idaho Co en 2

A Idaho Combined C 1c

H Idaho Brid erTrans

0 Idaho Htr/Id TransL

Total

DSMPro ams

Utah Wind

Utah Geothermal

U Utah Solar

T Utah Co en 1

A UtahCo en2

H Utah Combined C de

Utah IGCC Hunter 4

UtahIGCCCT

Utah PC Hunter 4

iUtah Coal 323. 25/Ton

Utah Coal $27. 00/Ton

Utah Sim Ie C cleCT
Utah Fum. ed Stora

Utah W /Ut Tran L

Total

DSMPro ams

W W Wind

Y W Combined C de

0 W oIGCCW odak2

M W oIGCCCT

I W PCW odak2
N W o Coal $6.70/Ton

G W oSim leC cleCT

Total

Incremental Summer Capacity (MW) of Resource Additions

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2009

12.6 88. 3 83. 7 152.0

6.9 7.1 7.2 7.6 7, 7 7.7 8.0 8. 5 8.4 12. 5 21.2

6.9

0.6

7.1

0^

0. 6 0.5

11. 5 112

7.2

0.6

7.6

0.5

0.6 0.5

11. 9 12.6

11. 5 11^ 11. 9 12.6

2.8 2.8 2.8 2.9

109. 7 190. 4 176.3

7. 7 117^ 198. 4 184.8

0. 6 0. 6 0. 6 0.6

0.6

12.3

0.6

13.6

12. 3 13.6

2.9 3.0

0.6

13.5

13.5

3.0

0.6

13.8

13.8

3,0

183. 3 312.0

8. 4 195. 8 333.2

0.6 1.0 ; 1.7

0.6

14.4

1.0 1.7

22. 7 39.4

14.4 22.7

3. 0 5.2

39.4

8.4

2012 2Q16

416, 4 500.0

25.3 317

i

334.9
I

360^ 31.7

1. 9 2.4

1.9 2.4

47. 5 61.5

494.5

47. 5 556.0

9.4 12.0

2.8 2.8 2.8 2.9 2.9 3,0 3.0 3.0 3.0 5.2 8.4 9.4 12.0

T DSMPro ams 21. 8 21. 6 22, 5 23. 6 23. 5 24. 9 25. 1 25. 9 26. 4 41.4

0 Short Term Ca Piirch 12. 6 88. 3 837

T Co neration 1097 190.4 176. 3 183.3

A Combined C de CT

L All Others '
Total 21. 8 ; 21. 6 22. 5 36. 2 23. 5 134. 6 215. 5 290. 5 26. 4 308.4

70,7

152,0

312.0

84. 1 107,6

416. 4 500,0

334. 9 494.5

534. 7 835. 4 1,102.1

Annual Summer Peak Ca ari (MW)
S Native Load

Y Lon Tenn Sales

S DSMPro ams

T Total Re uirements

E

M Existin Generation

Lo Term Purchases

L Short Term Ca Purch

& New Resources

R Total Resources

7, 313

2, 582

22

9,873

9949

1, 147

7,403

2,648

43

10^)08

9994

1191

7, 555

2^69

66

9,858

10010

3, 121

7,771

2^95
90

9976

9^42
1,120

13

11096 11,185 11,131 10,975

7, 940 8, 137

1,933 1,808

113 138

9 760 97

9,848 9355
1,100 823

110
10, 948 ! 10, 788

8^51
1, 778

163

9966

9, 855

808

300

10,963

8,600

1^78

89

9989

9766

658

88

477

10,989

8, 758

1^70

215

9,913

9770

658

476

10,904

8,944

1^62

25

10/049

9653

658

84

659

11,054

9, 576

1, 112

32

10,361

9665

608

152

972

11^97

10^04

987

412

10779

9, 527

608

416

1, 307

11^58

10,863

942

519

11,286

9527

587

500

1, 801

12,415

Reserves

Reserve Mar 'n RM 12.4

1178

11.8

1273

12.9
998
10.0

1,188
12.2

981
10.0

997

10.0 10.0

991

10.0

1 5

10.0

1, 036

10.0

1,078

10.0

1129

10.0
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PacifiCorp RAMPP-5 Case # 38

Lower Gas Resource Availability

Cumulative Annual Energy (MWa)

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

DSMPro ams

OWC Geothennal

0 OWC Co en 1

W OWC Co en 2

C OWC Combined C 1c

OWCBrid erTransL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

5, 4 10.8 16, 4 22.5 28. 6 34.8 41. 1 47. 8 54.4 64.3 81. 1 101. 1 126.2

81. 7 191. 7 287. 2 280. 9 354. 9 551. 1 784. 2 [ 815.5

5.4 10. 8 16.4 22. 5 28.6 116.4 232. 8 335. 0 335. 3 419. 1 632. 1 885^ 941.7

DSMPro 0. 5 0. 9 1. 3 1.8 2.2 2.7 3. 1 3.6 4. 1 5.0 6.3 7.9 10.0
I Idaho C nl

D Idaho C en 2

A Idaho Combined C de

H Idaho Brid er Trans

0 Idaho Htr/Id Trans L

Total 0.5 0. 9 1.3 1. 8 2.2 2.7 3.1 3. 6 4.1 5.0 6.3 7.9 10.0

DSM Pro ams 7.8 15.4 235 32.2 40. 6 50.1 59. 6 69.3 79.4

Utah Wind

Utah Geothermal
U Utah Solar

T Utah Co en 1

A Utah Co en 2

H Utah Combined C de
Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal S23. 25/Ton

Utah Coal $27. 00/Ton

Utah Sim Ie C de CT

Utah Puin ed Stora e

Utah W o/UtTranL

Total 7.8 15.4 23. 5 1 32.2 40.6 50. 1 59.6 69.3

95. 4 123. 2 157. 0 201.0

348.7

DSMFro 2. 2 4. 5 6. 8 9. 1 11. 5 13. 9 16. 3 18.7

W W o Wind \ ' !
Y W o Combined C de

0 W o IGCC W odak 2 I ;

M W o IGCC CT
I W oFCW odak2 !

N W o Coal $6.70/Ton I

G W oSim leC cleCT I

Total 2.2 4.5 : 6.8 i 9.1 11.5 13.9 16.3

79.4 95.4 123. 2 157. 0 549.8

21. 1 25. 3 32. 6 41. 2 52.5

DSMPro ams 15. 9 31. 6, 48. 1 | 65. 5 82. 91 101.4 120.1

Short Term Ca Furch ' ; I 0,0

T Co eneration ! 81.7 191.7

0 Combined C cleCT I I

T Coal

A Transmission I

L Sim Ie C de i
Stora e

Total 15.9 31.6 ' 48. 1 65. 5 82.9 1 183. 1 311.8

18.7

139.3

0.1

287.2

426.6

21.1

159.0

280.9

439.9

25. 3 32.6 41.2

189.9

0.1

354.9

243.1

0.2

551,1

52.5

307. 2 389.7

0.4 0.5

784. 2 1, 164.2

544. 9 794. 3 1,091. 8 1^54.4

S Native Load 5,417.0 i 5,484.0 5,595. 1 5,748.1 : 5,870.0 6,013.0 i 6, 168.0 6 48.1 i 6,463. 1 6^98. 1 7,055.9 7,512.0 7,989,2
Y Pum Stara e/Feak Re 308. 9 309. 3 , 307. 2 258. 5 258. 5 258. 5 ' 258, 5 258. 5 ; 256. 6 256. 6 256. 6 256. 6 256.6

S Lan TennSales 2, 394. 3 2, 271. 7 2, 005, 5 : 1, 794. 4 1, 559. 6 1, 426. 4 1, 394. 7 1, 284. 0 1, 123. 8 1,085. 9 922. 2 814. 9; 771,0

T Short Term Sales 882. 4 984. 2 1, 103. 2 ! 1, 156. 1 1, 198. 3 1, 195. 7 1, 228. 2 1219. 6 1, 285. 1 1, 236. 0 1, 249. 7 1, 159. 5 1, 155.0

E DSM Pro rams 15.9 31.6 48.1 ! 65.5 82.9 101.4 120.1. 139.3 159.0 189.9 243.1 307.2 389,
M Total Re uirements 8 986. 7 9 017.6 8 962, 9 i 8 891, 6 8 803. 5 8 792. 2 8 929. 3 ' 8,970. 9 8,969. 6 8,986. 6 9,241. 3 9 435. 9 9 782.0

Exisfin Generation 7,773. 9 7713. 8 7, 661. 5 7,604.5' 7,741. 8 7, 856. 5 7,893. 4 7,869, 8 7,868, 6 7801. 4 7866. 2 7,803. 7 7, 806.2

L ILon Term Purchases 869. 3 970. 0 . 965. 0 963. 7 712. 7 496. 1 485. 6 465, 9 465, 9 465. 9 447. 1 443. 9 408.6

& Short Temi Purchases 343. 4 333. 9 336. 4 323. 4 349. 0 358.0 358. 7 347. 9 354. 3 364. 4 376. 8 403. 7 402.5

R New Resources I 81. 7 191. 6 287. 3 280, 8 354. 9, 551. 2 784. 6 1, 164.7

Total Resources 8,986. 7 9,017. 6 8,962. 9 ; 8,891.6 8 803.5 8 792. 2 8 929. 4 1 8 970. S 8 969. 6 8 986. 6 9,241, 3 9 435. 9 9 782.0
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PaclflCorp RAMFF-5 Case* 38

Lower Gas Resource Availability

s
cs
a

Financial Model Output for 1997-2016 (including end effects to 2046)
50-year 50-year

NPV Annual
at 7. 9% Growth

tSM.) Rate

(%) System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
0.64 Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utilit Cost

45,866 3.24 Nominal Operating Revenues ($M)
0.23 Real

2.58 Nominal

-0. 41 Real

Nominal

Real

Cost in mills/kWh

Average Customer Bill ($

Total Resource Cost

DSR Customer Coat ($M)

Levelized (20-yeai at 7.9%)

Energy Svc Charge ($M)

45^19 3.141 Nominal Total Resource Cost ($M)
0.14 Real

2. 37 Nominal

-0. 61 Real

Cost m mills/kWh

12SZ 1222 122S 2BCfi 2001 2flQ2 2003 2QQ4 2305 2Bfl6 ZflQS 2fll2 2B16

5,725 5,792 5,904 6,057 6,178 6^21 6,477 6,657 6,772 6,907 7364

16 32 48 66 83 101 120 139 159 190 243

5,710 5,761 5,855

5,158 5,256 5,355

1,339

8,012

16

47.5

47.5

-1.8

-C.2

1.6

1357

8,179

33

1,380

8,401

49

5,991 6,096 6^20 6^56 6^17 6^13 6,717 7,121

5,464 5,576 5,691 5,806 5,915 5,987 6,039 6^50

1,405 1,428 U52 1476 1,501 1^25 1,548 1^22

8,614 8,895 9^21 9,496 9,743 10,tt39 10,252 11357

64 78 92 104 118 131 148 184

2,146 2,190 2,283 2^58 2^50 2^54 2^45 2,680 2.799 2,933 3^73

2,146 2,127 2,151 2,158 2, 177 2,117 2,132 2,179 2,210 2,248 2,296

7,820 8,298

307 390

7,513 7,908

6,678 7,061

1,690 1,795

12,457 14^59

214 248

3,803 4424

2,441 2^23

47.6

46.2

48.7

45.9

49.3

45.1

50.2

44.6

49.2

42.5

50.0

41.9

51.7

42.1

53.4

42.1

55.5 58.9

42. 5 413

65.0

41.7

71.5

40.8

1,602 1,614 1,654 K78 1,716 1^90 1,724 1,786 1,836 1,895 M19
1,602 1,567 1559 1^36 1^24 1,458 1,444 1,452 1^49 1^52 1.416

-2.5

-0.4

3.3

-2.9

-0.7

5.1

-3.7

-1.1

6.9

-5.4

-1.6

8.9

-7.8

-2.4

11.0

-10.7

-3.5

13.1

-14.3

-5.0

15.6

-18.6

-6.8

16.8

-24.1 -45.8

-9.3 -19.9

18.5 22.5

2,147 2,193 2,287 1SIA 2,458 2,462 2,555 2,691 2,81)9 2,943 3^76

2,147 2,129 2,156 2,163 2,184 2,124 2,140 2,188 2^18 2^55 U98

47.4
47.4

47.4

46.0

48.4
45.6

48.9
44.7

49.6
44.1

48.6
41.9

49.3
41.3

50.8
41.3

52.3
41.3

54.1 56.9
41.4 39.9

Notes:

I) $M = millions of dollars 2) General Inflation Rate is 3.0% annually

3) 50-year Real Levelized 4) 50-year Real Levelized

Utility Cost in mUls/kWh = 41.85 Total Resource Cost in miIls/kWh =

2,250 2464
1,444 1,405

-80.2 140.4

-39.3 -83.1

26.6 31.3

3,790 4372

2^33 2^93

62. 2 67.3

39.9 38.4

39. 96
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PacifiCorp RAMPP-5 Case # 38

Lower Gas Resource Availability

Annual

Growth

Rate 1997 1998

Net System Projected Emissions

1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

r
%
s

S stein Ener

GWh
MWa

50,020
5,710

50,473

5,762

Total Annual Emissions 1000 Tons

0.73% C02 56,583 56,896
0.17% NOx 132.6 131.7
0. 18% TSP 11.8 11.7

51,283
5,854

56,926
130.4

11.7

52,044
5,941

57,403
130.2

11.7

Annual S stem Emission Rates Pounds/MWh

-0.94% C02 2,262 2,255 2,220 2,206
-1.49% NOx 5.30 5.22 5.09 5.00
-1.49% TSP 0.47 0.47 0.46 0.45

52, 960
6,046

57,463
132.2

11.8

2,170
4.99
0. 45

54,050

6, 170

57,380
133.5

11.8

2, 123
4.94
0. 44

55,245
6,306

58,026
134.1

11.9

2, 101
4.85
0. 43

56,653
6,467

58,485
133.7

11.9

2,065
4.72
0. 42

57,472

6,561

58,848
133.7

11.9

2,048
4.65
0. 41

58,383

6,665

59,600
134.1

11.9

2,042
4.59
0. 41

61,928
7,069

61,290

135.3
12.0

1,979
4.37
0. 39

65,363
7,461

63,572
136.7

12.2

1,945
4. 18
0. 37

68,819

7,856

65,021
137.0

12.2

1,890
3.98
0.35

Emission Rates as Percent of 1997 Base

C02 100 99. 65 98. 13 97.50 95. 92 93. 85 92. 85 91.26 90.52 90.24 87.49 85. 98 83.52
NOx 100 98.43 95. 95 94. 39 94. 16 93. 17 91. 56 89.03 87.79 86.63 82.42 78. 92 75. 13
TSP 100 98.60 96.58 95.40 94.40 92.87 91. 10 88.75 87.68 86.58 82.29 78.84 75. 17

20 Year Emissions 1000 Tons

C02

NOx
TSP

eraee Total

60,307 1,206, 133
134 2,687
12 239
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FadHCorp RAMPF-S Case # 41

Short Term Ca Purch

DSMPro ams

OWC Geothennal

0 OWC Co nl
WlOWCCo en 2

C >OWC Combined C de

OWCBrid erTransL

OWC Sim Ie C deCT

OWCFum Stora e

Total

DSM Pro ams

I IdahoCo en 1

D Idaho Co en 2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSMPro ams

Utah Wind

Utah Geotheimal

U Utah Solar

T UtahCo en 1

A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4

UtlhIGCCCT
Utah PC Hunter 4

Utah Coal $23.25/Ton

Utah Coal $27.00/Ton

Utah Sim Ie C de CT

Utah Pum ed Stora

Utah W o UtTranL

Total

DSM Pro ams

W W o Wind

Y W o Combined C de

0 W oIGCCW odak2

M W IGCCCT

I W PC W odak2

N iW oCoal $6.70/Ton

G 1W oSim leC cleCT

Total

T DSMFro ams

0 Short Term Ca Purch
T Co eration

A Combined C cleCT

t All Others

Total

125 MW OWC Indusb-ial Customer

Load Loss in 1999

Incremental Summer Capacity (MW) of Resource Additions

2001 2002 2003 2004 2005 20061997 1998 1999 2000

44. 4 91.6

6. 8 7.1 7. 0 7.3 7. 7 77 7. 8 8. 1 8.0 12.5

6.8

0.6

7.1

0.5

7.0

0.6

7.3

0.5

7.7

0.6

78. 4 199. 5 107.5

86.1 207. 3 115.6

0.6 0. 6 0.5

132.3

8.0 144.8

0.6 1.0

2009 2012 2016

198. 1 446. 3 500.0

20. 6 24. 4 30.6

274. 6 352. 3 162.0

295. 2 376. 7 192.6

1.6 1.9 2.4

0.6 05 0.6 0.5 0.6 0.6 0.6 0.5 0.6 1.0

11.5 112 11.9 12.6 12.3 13.0 13.0 13.7 14. 4 22.7

1.6

39.3

1. 9 2.4

47. 3 61.4

363.6

11. 5 11^ 11.9

2. 8 2. 8 2.8

12. 6 U.3

2.8 3.0

13.0

2.9

13.0 13.7 14.4 22.7

3.0 3. 0 3. 1 5.2

39.3 47.3 425.0

8. 3 9. 5 11.9

2.8

21,7

21.7

2.8

21.6

21.6

2.8

22.3

22.3

2.8

23.2

23^

3.0

23.6

2.9

24.2

3.0

24.4

3.0

25.3
44.4

78. 4 199. 5 107.5

3.1

26.1

5.2

41.4

91.6

132.3

8.3 9.5 11.9

69. 8 83. 1 106.3

198. 1 446. 3 500.0

274, 6 352. 3 525.6

23. 6 | 102. 6 223. 9 177. 2 26. 1 265. 3 542. 5 881. 7 1, 131.9

Annual Summer Peak Ca ad (MW)
S Native Load 7^13 7,403 7,430 7,646 7,815 8,012 8,226
Y Lan Term Sales 2,582 2^48. 2369 2,295 1,933 1,808 1,778
S DSMPro ams 22 < ^ 66' 89 112 13 161

T Total Re uirements 9. 873 10008 9, 733 9 52 9,636 9,683 9,843

E

M Exis . Generation 9 949 9, 994 10 010 9, 842 9 848 95

Lon Term Purchases 1, 147 1,191 1, 121 1, 120 1, 100 823

L Short Term Ca Purch

& |New Resources

R Total Resources

Reserves 1/223 1,178 1 98 1,109 1 13 1,073 1,097
Reserve Mar . (RM) ( 12.4 11.8 14. 4 11.3'; 13. 6 11.1 11.1

11,096 i 11,185 11,131 10,962 10, 948

9,855
808

78 278

10,756 10, 941

8/S75
1^78

186

9867

9,766

658

44

386

10 54

987

10.0

8, 633

1^70

213

9,790

9770

658

385

10,813

1023

10.4

8,819

1^62
254

9927 !

9,651
658

92

5)7
10,920

993
10.0

9,451

1, 112

324

10,239

9665

608

198

792

11263

1024

10.0

10,079

987

407

10,659

9,527
608

446

1, 145

11,726

1,066

10.0

10,738

942

513

11,167

9^27
587

500

1, 670

12,284

1, 117

10.0
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PacifiCorp RAMPP-5 Case # 41

DSM Pro ains

OWC Geothermal

0 OWC Co en 1

W OWC Co en 2

C OWC Combined C de

OWCBrid erTransL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

DSMPro ams

I Idaho Co en 1

D Idaho Co en 2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSMPro

Utah Wind
Utah Geothemnal

U Utah Solar

T Utah Co en 1

A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27. 00/Ton

Utah Sim 1c C cleCT

Utah Pum edStora e

UtahW o/UtTranL

Total

DSM Pro ams

W W o Wind

Y W o Combined C de

0 W oIGCCW odak2

M W oIGCCCT

I W oPCW odak2

N W o Coal $6. 70/Ton

G W oSim leC deCT

Total

DSM Pro ams

Short Term Ca Purch

T Co eneration i
0 Combined C cleCT

T Coal

A .Transmission

L Sim ]eC de

Stora e

Total

125 MW OWC Industrial Customer

Load Loss in 1999

Cumulative Annual Energy (MWa)

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

5. 2 10. 5 15. 9 21. 6 27. 6 33. 7 39. 8 46. 2 52, 5 62, 3 78, 6 98. 0 122.4

76. 3 248, 9 345. 1 345. 1 440. 6 674. 3 974. 1 1 112.0

5^

0.4

0.4

7.8

10. 5 15. 9 21. 6 27. 6 110. 0 288. 7 391. 3 397. 6 502. 9 752. 9 1072. 1 1^34.4

0. 9 1. 3 1. 7 2. 2 2. 7 3. 1 3. 6 4. 0 4. 8 6. 1 7. 6 9.6

0.9 1.3 1.7 2.2

15. 4 23. 5 32, 2 40.6

2.7

49.5

3. 1 3.6

58. 4 68.0

4.0

78.1

4.8 6.1 7.6 9.6

94.0 121.6 155. 2 199.0

309.5

7.8

2.2

15.4

4.5

23.5 32. 2 40.6

6.8 9. 1 ; 11.4

49.5 58.4

13. 8 16.2

68.0 78.1

18.6 [ 21.1

94.0 121. 6 155. 2 508.5

25.3 32. 3 40.4 50.7

2.2

15.7

4.5

313

6.8

47.5

9.1

64.6

11.4

81.8

13.8 16.2 18.6 21.1 25.3 32.3 40.4

15.7 31.3 47.5 64.6

50.7

99. 6 117. 6 136. 4 155, 8 186. 4 238. 6 301. 2 381.7

0. 0 0. 1 0. 2 0. 5 0.5

76. 3 248. 9 345. 1 345. 1 440. 6 674. 3 974. 1 1, 421.5

81. 8 I 176. 0 366. 4 481. 6 500. 9 627. 1 913. 1 1275. 7 1,803.7

S Native Load 5 417.0 5 484.0 5,495. 1 5,648.1 5,770,0 ' 5,913.0 6,068.0 6 48.1 6^63.1 6,498.1 6,955.9 7 412.0 7/889.2
Y Pum Stora e/Peak Re 309. 4 309:8 307. 1 258. 5 i 258. 5 ' 258, 5 258. 5 258. 5 256. 6 256. 6 256. 6 256. 6 256.6

S Lan Tenn Sales 2^94.3 2271.7 2005,5 1,794.4, 1^59.6' 1,426.4 1394.7 1,284.0 1/123.8 1,085.9 922.2 814.9 771.0
T Short Terai Sales | 875.2 980.8 1138.7 1, 188.9 1,232,8 1,201.0 1,274.4 1,249.6 1^19.2 1,268.4 1,272.5 1^04.4 1,208.0
E DSMFro s 15. 31.3 47.5 64. 6 i 81. 8 . 99, 6 117.6 136. 4 155. 186. 4 238. 6 301. 2 381.

M Total Re uirements 8, 980. 2 9,015. 0 8, 898. 9 8, 825. 3 8/739, 1 I 8, 699. 2 8, 878. 1 8903. 8 8906. 9 8922. 6 9168. 7 9, 386. 7 9743.0

Existin Generation 7774. 5 7, 714. 3 7, 619. 9 7, 562. 4' 7, 711. 4' 7, 812. 9 7, 815. 1 7764. 6 7, 760. 4 7, 686. 5 7700. 6 7, 595. 1 7, 541.1

L Lan Temi Purchases 869. 3 970. 0 965. 0 963. 7' 7127' 496. 1' 485. 6 465. 9 465. 9 465. 9 447. 1 443. 9 408.6

& Short Temi Purchases 336.4 330.8 314.1 299.2 t 315.0 i 314.0 328,6 328.2 335.5 329.5 346.5 373. 1 371.4
R New Resources I 76.3 248, 9 345. 1 345. 1 440. 7 674. 5 974. 5 1422.0

Total Resources 8, 980. 2 9, 015. 0 8898. 9 8, 825, 3 8, 739. 1 8, 699. 2 8, 878. 1 8, 903. 8 8,906. 9 8, 922. 5 9, 168. 7 9^86. 7 9743.0
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PadfiCorp RAMPF-5 Case* 41

y
D>
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fl>
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^0

125 MW OWC Industrial Customer
Load Loss in 1999

Financial Model Output for 1997-2016 (including end effects to 2046)
50-year 50-year

NPV Annual

at 7. 9% Growth

UM1 Rate

(%» System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
0.62 Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utili Cost

45,467 3.22 Nominal Operating Revenues ($M)
0. 22 Real

2. 59 Nominal

-0.40 Real

Nominal

Real

Cost in mills/kWh

Average Customer Bill ($)

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 7.9%)

Energy Svc Charge ($M)

44,935 3.124 Nominal Total Resource Cost ($M)
0. 12 Real

2. 38 Nominal

-0.60 Real

Cost in mUls/kWh

1997 1998

5,725

16

5,710

5,159

1,339

8,012

16

2, 146

2,146

47.5

47.5

1,602
1,602

-1.7

-0.2

1.6

2,147

2,147

47.4
47.4

5,792

31

5,761

5,256

1,357

8,178

32

2,190

2,126

47.6

46.2

1,614

1,567

-2.4

-0.4

3.3

2,193

2,129

47.4
46.0

usa

5,804

48

5,756

5,255

1^79

8,398

48

2,269

2,139

49.3

46.5

1,645
1,551

-2.7

-0.7

5.0

2,273

2,143

49.0
46.2

ZffiQfl

5,957

65

5^92

5^65

1,404

8,601

63

2342

2,143

49.8

45.6

1,668
1^26

-3.5

-1.0

6.9

2,348

2,149

49.4
45.2

2001 2QQ2

6,078

82

5,997

5,477

1/127

8,868

77

2,434

2,162

50.7

45.1

1,705
1,515

-5.1

-1.6

8.9

2,441

2,169

50.2
44.6

6,221

100

6,122

5, 591

1/151

9,172

90

2,435

2,101

49.7

42.9

1,678
1,448

-7.3

-2.3

10.9

2Mt

2, 108

49.1
42.3

2.022

6,377

118

6^59

5,709

1,475

9^08

102

2,520

2,110

50.4

42.2

1,708
1,430

-10.1

-3.3

13.1

2,529

2, 118

49,6
41.6

ZBfld 2flfl5 2006 2QS3 2012 2016

6,557

136

6,420

5,818

IfOO

9,640

115

2,648

2,153

52.0

42.3

1,766
1,436

-13.6
.4.7

15.5

2,659

2, 162

51.1
41.5

6,672 6,807 7,264 7,720 8,198

156 186 239 301 382

6,516 6,620 7/126 7,419 7,816

5,890 5,943 6^54 6^83 6,969

1,524 1,547 1^21 1,689 1,794

9,912 10,126 11^05 12,338 14,267

128 144 180 208 242

2,767

2,185

53.6

42.3

1,816

1,434

-17.7

-6.5

16.7

2,778

2, 193

52.6
41.5

2,903 3^44 3,758 4,371

2,225 2,275 2,412 2,493

55.8

42.8

59.2

41.5

65.2

41.8

71.6

40.8

1,877 1,001 2,224 2^36

1,438 1^04 1,428 1,389

-23.1

-8,8

18.3

-tS.6

-19.0

22.3

-75.9 131.0

-37.4 -78.6

26.2 30.8

2,913 3^47 3,746 4,323

1,233 V31 2,405 2^65

54.4
41.7

57.3
40.2

62.3
40.0

Notes:

I) $M = millions of dollars 2) General InHation Rate is 3.0% annually

3) 5&-year Real LeveUzed 4) 50-year Real Levelized
USlity Cost In mills/kWh = 42.06 Total Resource Cost in mills/kWh =

67.4
38.5

40. 18
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PacifiCorp RAMPP-5 Case # 41

125 MW OWC Industrial Customer
Load Loss in 1999

Annual

Growth

Rate 1997 1998

Net System Projected Emissions

1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

s
'§
8

System Energy
GWh 50, 026 50, 480 50, 412
MWa 5,711 5,763 5,755

Total Annual Emissions 1000 Tons

0. 57% C02 56,584 56, 898 56, 296
-0.03% NOx 132. 6 131. 7 129.5

0. 06% TSP 11.8 11. 7 11.6

51,176
5,842

56,771
129.3

11.6

Annual S stem Emission Rates Pounds/MWh

-1.04% C02 2,262 2,254 2,233 2,219
-1.64% NOx 5.30 5.22 5. 14 5.05
-1.54% TSP 0.47 0.47 0.46 0.45

Emission Rates as Percent of 1997 Base

C02 100 99.65 98.73
NOx 100 98.43 96.96
TSP 100 98.60 97.88

20 Year Emissions 1000 Tons

C02

NOx
TSP

98.07
95.34
96. 46

52,094
5,947

56,901
131.5

11.8

2, 185
5.05
0.45

96. 57
95. 26
95.81

eraee _Total

59,195 1, 183,897
132 2,635
12 237

53,189
6,072

56,766
132.6

11.8

2, 135
4.99
0.44

94.36
94.08
93. 97

54,390
6,209

57,217
132.6
11.8

2,104
4.87
0.43

93.00
91.98
91. 92

55,803
6,370

57,486
131.6

11.8

2,060
4.72
0. 42

91.08
88.96
89.52

56, 624
6,464

57,822
131.5

11.8

2,042

4.65
0.42

90.28
87.65
88. 41

57,538
6,568

58,517
131.7

11.9

2,034
4.58
0. 41

89.91
86.37
87.34

61,092
6,974

59,905
131.9

11.9

1,961

4.32
0.39

86.69
81.48
82. 57

64,539
7,367

61,946
132.6

12.0

1,920
4. 11
0. 37

84.86
77.51
78.65

68, 013
7,764

63,038
131.7

11.9

1,854
3.87
0.35

81.94
73.09
74. 41
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PldBCoip RAMFF-5 Case # 42

Short Term Ca Purch

DSM Pro ams

OWC Geothennal

0 OWCCo en 1

W OWC Co en 2

C OWC Combined C de

OWCBrid erTransL

OWC Sim Ie C de CT

OWCPum Stora e

Total

DSMPro ams

I Idaho Co en 1

D Idaho Co en 2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSMFro ams

Utah Wind

Utah Geothermal

U Utah Solar

T Utah Co en 1

A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27. 00/Ton

L'tahSim Ie C deCT

Utah Pum ed Stora e

UtahW o/UtTranL

Total

DSMPro ams

W W o Wind

Y W o Combined C de

0 W oIGCCW odak2

M W IGCCCT
I W nPCW odBk2
N W o Coal $6. 70/Ton

G 'W oSim leC cleCT

i Total

T DSMFro ams

0 'Short TennCa Purch

T 'Co eneration

A Combined C cleCT

L All Others

Total

125 MW Utah Industrial Customer

Load Loss in 1999

Incremental Summer Capacity (MW) of Resource Additions

11.5

2.8

2.8

21.7

2.8

21.6

21.6

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

10. 0 59.1

6.8 7. 1 7.0 73 7.7 7.7 7. 8 8. 1 8.0 12.5

122. 1 172. 6 125. 2 130.7

6. 8 7. 1 7.0 7.3 7. 7 U9. 8 180.4 133. 3 8.0 143.2

0. 6 0.5 0.5 0.6 0. 6 0. 6 0, 5 0.6 0.6 1.0

0.6 0.5 0.5 ! 0.6 0.6 0.6 0.5 0.6 0. 6 1.0

11.5 11^ 11.9 12.6 12. 3 13.0 13.0 13.7 14.3 22.3

11,2 11.9

2. 8 ! 2.8

12.6 12.3

2. 8 3.0

2.8

22.2

22.2

Annual Summer Peak Ca ad (MW)
S Native Load

Y Lan Term Sales

S IDSMPio ams

T ITotalRe uirements

E

M Existin Generation
Lo Terin Purchases

L Short Term Ca Purch

& 'New Resources
R [Total Resources

7^13

2,582

22

9873

9949

1, 147

7,403

2, 648

43

10/>08

9994

1, 191

7, 430

2, 369

66

9,733

10010

1, 121

2.8

23.3

23.3

7^46

2,295
89

9

9

1, 120

7, 815

1, 933

112

9636

9848

1, 100

U.O

2.9

13.0

3.0

13.7

3.0

3.0 2.9

23.6 242

122.1

3.0

24.3

3.0

25.4
10.0

172. 6 125.2

23.6 1463 196.9 160.6

14,3 22.3

3. 1 5.2

3.1

26.0

11, 096 I 11,185 11,131 10 962 10 948

8,012

1,806

13

9683

9^55
823

122

10 00

8, 226

1, 778

161

9843

9,855
808

295

10958

8,475

1. 578

186

9 67

9,766
658

10

420

10854

8,633

1, 370

212

9791

9, 770

658

420

10,848

5.2

41.0

59.1

130.7

8^19

1^62
3

9,928

9 3

658

59

551

10,921

2009 2012 2016

183.4 434. 0 500.0

20. 6 24. 4 30.6

95.1

256. 9 350. 0 149.1

277. 5 374. 4 274.8

1. 7 1. 9 2.4

1. 7 1.9 2.1

39. 1 47.3 61.4

269.1

39.1 47.3 330.5

8. 3 9. 5 11.9

8.3

697

183.4

256.9

9.5 11.9

83. 1 106.3

434. 0 500.0

350. 0 513.3

26.0 230. 8 510. 0 867. 1 I 1,119.6

9, 451

1, 112

323

10,240

9665

608

183

808

11,264

10 79

987

406

10 60

9,527
608

434

1157

1 726

10,738

942

513

11,167

9 27

587

500

1, 671

12,285

Reserves

Reserve Mar in (KM

1223

12.4

1, 178

11.8

1 98

14.4

1109

11.3
1 13

13.6

1, 117

11^

1114 '

11, 3 !,
987
10.0

1,057
10. 8 !

993

10.0

1024

10.0
10«6

10.0
1, 117

10.0
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PadfiCorp RAMFF-5 Case # 42

125 MW Utah Industrial Customer

Load Loss in 1999

Cumulative Annual Energy (MWa)

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

1.3

DSMPro ams 5, 2 10.5

OWC Geothermal

0 OWC Co enl

W OWC Co en 2

C OWC Combined C de I
OWCBrid erTransL

OWC Sim Ie C cleCT

OWCPum Stora e

Total 5.2 10.5

DSMPro ams 0.4 0.9

I Idaho Co en 1

D Idaho Co en 2

A Idaho Combined C de

H Idaho Brid er Trans

0 Idaho Htr/Id Trans L
Total 0.4 0.9

DSMFro ams 7. 8 15.4

Utah Wind

Utah Geothermal

U Utah Solar

T Utah Co en I

A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4
Utah Coal $23.25/Ton

Utah Coal $27. 00/Ton

Utah Sim Ie C cleCT

Utah Pum ed Stora e

Utah W o/Ut Tran L

Total 7. 8 15.4 23.5

DSMPro ams 2. 2 4. 5 6.8

W W o Wind

Y W o Combined C de
0 W oIGCCW odak2

M W oIGCCCT

I W oPCW odak2

N W o Coal $6.70/Ton

G W oSim leC cleCT

Total

DSMPro ams

Short TennCa Purch

T Co eneration

0 Combined C cleCT

T Coal
A , Transinission

L Sim Ie C de

Stora e

Total

S Native Load

Y Pum Stora e/PeakRe 308.9 309. 3 307.2

15. 9 21. 6 27. 6 33. 7 39. 8 46. 2 52. 5 62. 3 78. 6 98. 0 122.4

94.2

118. 7 263. 9 376. 0 376. 0 468. 6 687. 3 985. 1 1112.0

15. 9 21.6 27. 6 152. 3 303. 7 422. 2 428. 5 531. 0 765. 9 1,083. 1 1 28.6

1.7

1.3 1.7

23. 5 32.2

2.2

2.2

40.6

2.6

2.6

49.5

3.1

3.1

58.4

3.6

3.6

68.0

4.0

4.0

78.1

4.8 6.2 7.8 9.7

4.8 6.2 7. 8 9.7

93, 7 121. 2 154. 8 198.7

229.1

32.2

9.1

40.6

11.4

49.5 58.4

13.8 16.2

68.0

18.6

78.1

21.1

93.7 121.2 1 154.8 427.8

25.3 32.3 40.4

2.2

15.7

4.5

31.3

6.8

47.5

9.1

64.6

11.4

81.8

15.7 31.3 47.5 64.6

13.8

99.6

118.7

81.8 218.3

16.2

117.6

263.9

381.5

18.6

136.4

0.0

376.0

512.4

21.1

155.7

376.0

25.3

186.2

0.1

468.6

32.3

238.3

0.2

687.3

40.4

258.5 258.5 258.5 258.5 2585 256.6 256.6 256.6 256.6

507

50.7

300. 9 381.5

0. 4 0.5

985. 1 1, 435.3

531.6 654.8 925.7 V86.4 | 1,817.3

5.417. 0 5,484. 0 5,495. 1 5,648. 1 5770, 0 5,913. 0 6,068.0 6,248. 1 6/363, 1 6,498. 0 6,955. 9 7,412. 0 7,889.2
256.6

S Lon Term Sales 2, 394. 3 2, 271. 7 2, 005. 5 1, 794. 4 1^59. 6 1, 426. 4 1, 394. 7 1, 284. 0 1123. 8 1, 085. 9 922. 2 814. 9 771.0

T Short Temi Sales 882. 3 984. 0 1, 132. 2 1, 189. 5 1^58. 9 1, 272. 7 1, 307. 0 1, 285. 5 1 51. 4 1^04. 5 1^10. 6 1, 221. 5 1, 215.9

E DSMPro ams 15. 31. 2 47. 5 64. 6 81, 8 99. 6 117. 136. 4 155. 186. 1 238. 3 300. 9 381.5

M Total Re uirements 8, 986. 8 9017. 8 8, 892. 5 8, 825. 8 8,765. 2 8/771. 0 8910. 6 8, 939. 6 8,939. 2 8958. 8 9207. 1 9404. 1 9751.1

Existin Generation

L Lon Term Purchases

& Short Term Purchases

R New Resources

Total Resources

7.774. 0 7,713. 9 7,609. 2 7541. 5 7709. 6 7,803. 2 7,814.9 7,747, 3 7,744. 2 7,669. 2 7,697. 9 7,593. 7 7,5275

869.3

343.5

970.0

334.0

965.0

318.3

963.7

320.6

711.5

344.2

496.1

353.1

118.6

485.6

346.3

263.9

465.9

350.5

376.0

465.9

353.1

375,9

465.9

355.1

468.7

447.1

374.7

687.5

443.9

380.9

985.5

408.6

379.2

1435.8

8 986. 8 9 017. 9 8,892. 5 ; 8,825. 8 8,765. 2 8 771. 0 8,910.6 8,939. 6 8/939. 2 8,958. 8 9 207, 1 9,404. 1 9,751,3
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PadfiCorp RAMFP-5 Case# 42

5'
%
s

50-year 50-year
NPV Annual

at 7. 9% Growth

SM1 Rate

cu

125 MW Utah Industrial Customer

Load Loss in 1999

Financial Model Output for 1997-2016 (including end effects to 2046)

45^59

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)

0.62 Energy Sales (MWa)

Total Customera (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utilit Cost

3,22 Nominal Operating Revenues ($M)
0. 22 Real

2. 59 Nominal

-0.40 Real

Nominal

Real

Cost in miIls/kWh

Average Customer Bill ($)

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 7.9%)

Energy Svc Charge ($M)

44, 927 3. 122 Nominal Total Resource Cost ($M)
0.12 Real

2.38 Nominal

-0. 60 Real

1997 18SB 1999 Ifififi 2001 2002 2Q03 2004 .Bias 2006 2009 2012 2016

5,725 5,792 5,804 5,957 6/078 6^21 6,377 6,557 6,672 6,807 7^64

16 31 48 65 82 100 118 136 156 186 238

5,710 5,761 5,756 5,892 5,997 6,122 6,259 6,420 6,516 6,620 7,026

5,159 5,256 5,255 5^65 5,477 5^92 5,709 5,818 5.890 5,943 6.254

1339 1,357 1^79 1,404 1,427 1,451 1,475 1,500 1,524 1^47 1,621

8,012 8,178 8,400 8^17 8,895 9,192 9/134 9,667 9,934 10,149 1U09

16 32 48 63 77 90 102 115 128 144 179

2,146 2,190 2,269 2^43 2^34 2434 2,524 2,643 2,770 2,900 3^46
2,146 2,126 2,139 2,144 2,162 2,100 2,114 2,149 2,187 2^23 2,276

47.5

47.5

47.6

46.2

49.3

46.5

49.9

45.6

50.7

45.1

49.7

42.9

50.5
42.3

51.9

42.2

53.7

42.4

55.7 59.2

42, 7 41.6

1,602 1,614 1,646 1^69 1,705 1^78 1,711 1,762 1,818 1,874 2f»3
1,602 1,567 1,551 1^27 1,515 1,447 1,433 1,433 1.435 1.437 1.405

-1.7

-0.2

1.6

-2.4

-0.4

3.3

-2.7

-0.7

5.0

-3.5

-1.0

6.9

-5.1

-1.6

8.9

-7.3

-2.3

10.9

-10.1

-3.3

13.1

-13.6

-4.7

15.5

-17.7

-6.5

16.7

-23.1

-8.8

18.3

-43.6

-19.0

22.2

7, 720 8. 198

301 382

7,420 7,816

6, 583 6,969

1,689 1,794

12,338 14,319

208 242

3,755 4^69

2,410 2,491

65. 1 71.6

41.8 40.8

2,223 2^35
1,427 U88

-75. 9 131.0

-37.4 -78.6

26,2 30.8

2,147 2,193 2,274 2,349 2,441 2^43 2^34 2.654 2.780 2,910 3,249

2,147 2,129 2,143 2,150 2,169 2,107 2,122 2,158 2,195 2,230 V79

Cost in mills/kWh
-0. 60 Real

Notes:

1) $M = millions of dollars 2) General Inflation Rate is 3.0% annually

l]h load.uljds Financial

47.4
47.4

47.4
46.0

49.0
46.2

49.4
45.2

50.2
44.6

49.1
42.3

49.7
41.6

51.0
41.4

52.6
41.5

54.3 57.3
41.6 40.2

3) 50-year Real Levelized 4) 50-year Real Levelized
Utility Cost in miUs/kWh = 42. 05 Total Resource Cost m mills/kWh =

3,744 M21

2,403 2,464

62.3 67.4
40,0 38.4

40.17

Wl  11:08 AM



PacifiCorp RAMPP-5 Case # 42

125 MW Utah Industrial Customer
Load Loss in 1999

Annual

Growth

Rate 1997 1998

Net System Projected Emissions

1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

System Enerev

GWh 50,022 50,476 50,412 51,175 52,093 53,190 54,390 55,802 56,624 57,539 61,095 64,541 68,014
MWa 5,710 5,762 5,755 5,842 5,947 6,072 6,209 6,370 6,464 6,568 6,974 7,368 7,764

1
%
s:

Total Annual Emissions 1000 Tons

0.56% C02 56,584 56,898 56,232 56,648
-0.04% NOx 132.6 131.7 129.3 128.9
0.06% TSP 11.8 11.7 11.6 11.6

Annual S stem Emission Rates Pounds/MWh

-1.06% C02 2,262 2,254 2,231 2,214
-1.65% NOx 5.30 5.22 5. 13 5.04
-1.55% TSP 0.47 0.47 0.46 0.45

56, 893
131.5
11.8

2,184
5.05
0.45

56,667
132.3

11.8

2, 131
4.98
0. 44

57^10
132.6
11.8

2, 104
4.87
0. 43

57,409
131.3

11.8

2,058
4.71
0.42

57,713
131.2

11.8

2,038
4.63
0. 42

58,411
131.4

11.8

2,030
4.57
0. 41

59,888
131.9

11.9

1,960

4.32
0. 39

61,936
132.5

12.0

1,919
4. 11
0.37

62,889
131.5

11.9

1,849

3.87
0. 35

Emission Rates as Percent of 1997 Base

C02 100 99.65 98. 61 97. 86 96.55 94. 18 92. 99 90. 95 90. 10 89. 74 86. 66 84. 83 81. 74

NOx 100 98.42 96. 78 95.02 95.23 93. 88 91. 97 88. 79 87.42 86. 14 81. 44 77.49 72. 93

TSP 100 98. 60 97. 66 96.08 95. 76 93. 77 91. 91 89.35 88.04 86.99 82.50 78. 76 74. 32

20 Year Emissions 1000 Tons

C02
NOx
TSP

erase Total

59,137 1,182,738
132 2,632
12 237

load. ut. xls 9/12/97 «:08AM



PaciHCorp RAMFP-5 Case # 43

Short Term Ca Purch

iDSM Pro ams
iOWCGeothermal

0 OWC Co snl
W OWC Co en 2

C OWC Combined C e

OWCBrid erTransL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

DSM Pro ams

I Idaho Co en 1

D Idaho Co en 2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSMPro

Utah Wind

Utah Geothermal

U Utah Solar

T UtahC en 1

A UtahC en 2

H Utah Combined C de

Utah IGCC Hunter 4

UtahIGCCCT
Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27, 00/Ton

Utah Sim Ie C cleCT

Utah Pum edStora e

Utah W o/UtTranL

Total

DSMPro ams

W W Wind

Y W Combined C de

0 W IGCCW odak2

M W IGCCCT

I W PC W odak2

N W a Coal $6.70/Ton

G W oSim leC cleCT

Total

T DSMPro ams

0 Short TennCa Purch
T Co neration

A Combined C cleCT

L All Others

Total

125 MW Wyoming Industrial Custoiner
Load Loss in 1999

Incremental Summer Capacity (MW) of Resource Additions

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

] 11.2 58.4 1 167.8 425.3 500.0

6.8 7.1 7.0 7.3 7.7 7.7 7,8 8.1 8.0 12.5 20.6 24.4 30.6

11.5

2.8

2.8

21.7

21.7

2.8

21.6

21.6

112.4 189.2 117. 1 , 132. 9 271. 9 343. 1 140.0

6. 8 7. 1 7. 0 7. 3 7. 7 U0. 1 197. 0 125-; 8. 0 145. 4 ! 292. 5 367. 5 170.6

0. 6 OS 0.6 0.5 0.6 0.6 0. 6 0.5 0. 6 1.0 1.6 1. 9 2.4

0.6 0.5 0. 6 05 0.6 0.6 0.6 0.5 0. 6 j 1.0 1. 6 1.9 2.4

11. 5 11. 2 11. 9 i 12. 6 12. 3 ! 13.0 13. 0 13. 7 14. 3 22. 7 39. 3 47. 3 61.4

364.7

11^ 11.9

2. 8 2.8

12.6

2.8

12.3

3.0

2.8

22.3

22.3

Z.8

132

23^

3.0

23,6

Annual Summer Peak Ca act (MW)
S Native Load

Y Lon Term Sales

S DSMPro ams
T I Total Re uireinents

7^313 7 403

2^82 2, 648

22 43

9, 873 10 008

7430 7, 646

2^69 2/295
8966 i

9733 , 9852

7, 815

1,933

112

9,636

13.0

2.9

13.0

3.0

13.7

3.0

14.3 22.7

3. 1 4.6

39.3

8.1

47.3 426.1

9. 5 11,9

2.9

24.2

3.0

24.4

3.0

25.3

11.2

112. 4 189. 2 117.1

3.1

26.0

4.6 8.1 9.5 11.9

40. 8 69. 6 83. 1 106.3

58. 4 167, 8 425. 3 500.0

132. 9 271. 9 343. 1 504.7

23.6 136. 6 213. 6 153.6

8,012

1, 808

13

9,683

8, 226 8, 475

1, 778 1, 578

161 186

9,843 9,867

26. 0 232. 1 ! 509. 3 851. 5 1,111.0

8, 633 8, 819 9, 451 10^)79 10, 738

1^70 1^62 1/112 987 942

212 253 323 406 512

9,791 9 928 10 240 10,660 1 11168

M Existin Generation

Lon Term Purchases

L Short Term Ca Purch

& New Resources

R Total Resources

9 949 9 994 10, 010

1, 147 1, 191 1, 121
9, 842 9, 848

1,120 1, 100

9

823

112

9855

302

9766

658

11

419

9770

658

419

W53 9,665
658 608

58 168

552 823

9 27 9^27
608 587

425 500

1167 1 671
11,096 11185 11131 10 962 1 10/948 ; 10,790 10,965 10^54 10 847 10 921 11,264 11.727 12 285

Reserves
Reserve Mar 'n RM

1223

12.4

1178

11.8
1398

14.4
1, 109

11.3

1^13

13.6

1107

11.4

1121

11.4

987

10.0

1056

10.8
993
10.0

1, 024

10.0

1066

10.0

1117

10.0
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PacifiCorp RAMPP-5 Case # 43

125 MW Wyoming Industa-ial Customer
Load Loss in 1999

Cumulative Annual Energy (MWa)

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2009 2012

DSMPro ams

OWC Geothennal

0 OWC Co en 1

W OWC Co en 2

C OWC Combined C de

OWCBrid erTransL

OWC Sim 1c C de CT

OWCPum Stora e

Total

DSM Pro ams

I Idaho Co en 1

D Idaho Co en 2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSM Pro ams

Utah Wind

Utah Geothennal

U Utah Solar

T Utah Co en 1

A Utah Co en 2

H Utah Combined C de
Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23, 25/Ton

Utah Coal $27. 00/Ton

Utah Sim Ie C cleCT

Utah Pum ed Stora e

SUtahW o/UtTranL

Total

0.4 0.9 1. 3 1. 7 2. 2 | 2.7 3.1 3.6 4.0 4. 8 6.1

DSMPro ms 15. 7 31. 3 47. 5 64. 6 81. 8 99. 6 117. 6 136. 4 155.7

Short Term Ca Purch 0.0

T Co eneiaBon 109.4 270.1 374.9 374.9
0 Combined C cleCT

T Coal

A Transmission

L Sim 1c C de

Stora e
Total 1 15.7 31.3 47.5 64.6 81.8 209.0 387.6 511.3 530.6

185.8

0.1

469.5

237.7

0.2

700,9

L Lan Term Purchases

& Short Terai Purchases

R New Resources

Total Resources

2016

5. 2 10. 5 15. 9 21. 6 27. 6 337 39. 8 46. 2 52. 5 62. 3 78. 6 98. 0 122.4

109. 4 270. 1 374. 9 374. 9 469. 5 700. 9 992. 8 1, 112.0

5.2 10.5 15.9 21.6 27.6 143. 0 309. 9 421. 1 427.4 531. 8 779. 5 1,090. 8 1^34.4

0. 4 0. 9 1. 3 1. 7 2. 2 2. 7 3. 1 3. 6 4. 0 4. 8 6. 1 7. 6 9.6

7. 6 9.6

7. 8 15.4 23. 5 32.2 40. 6 49.5 58.4 68. 0 78. 1 94.0 121.6 155. 3 199.2

310.4

7. 8 15. 4 23. 5 32. 2 40. 6 49. 5 58. 4 68. 0 78. 1 ! 94. 0 121. 6 155. 3 509.5

DSM Pro ams 2. 2 4. 5 6. 8 9. 1 11. 4 13.8 16.2 18. 6 21. 1 24.7 31. 4 39. 5 49.8

W W o Wind

Y W o Combined C de

0 W o IGCC W odak 2

M!W oIGCCCT )
I W oPCW odak2

N W o Coal $6. 70/Ton

G W oSim leC cleCT
Total 2^ 4.5 6.8 9.1 11.4 13.8 16.2 18.6 21.1 24. 7 31.4 | 39.5 49.8

300. 4 380,9

0. 4 0.5

992. 8 1, 422.4

655. 3 938. 8 1^93. 6 1, 803.8

S Native Load 5.417. 0 5,484. 0 5,495. 1 5,648. 1 5,770. 0 5,913. 0 6,068. 1 6,248. 1 6 . 1 6,498. 1 6,955. 9 7/412. 0 7, 889.2

Y Fum Stora e/PeakRe 310. 0 288. 1 307. 1 258. 5 258. 5 258. 5 258. 5 258. 5 256, 6 256. 6 256. 6 256. 6 256.6

S Lon Tenn Sales 2, 394. 3 2, 2717 2, 005. 5 1, 794. 4 1^59. 6 1, 426. 4 1394. 7 1^284. 0 1123. 8 1,085. 9 922. 2 814. 9 771.0

T Short Tenn Sales 874. 7 980. 8 1, 135. 5 1, 167. 9 1^27. 8 1, 210. 3 1/273. 1 1^33. 9 1^07. 2 1, 276. 5 1, 282. 0 1, 213. 1 1, 203.8

E DSMFro ams 15. f31. 3 47. 5 64. 6 81. 8 99. 6 117. 6 136. 4 155. 185. 237. 300. 4 380.9

M Total Re uirements 8980.3 8993.4 8,895.8 8,804.3) 8,734. 1 87085 8876.8 8888.0 8,895.0 8931.2 9179.0 9 96.3 9739.6

Existin Generation 7,775. 1 7,692. 6 7,614. 1 7,545. 6 7,711.0 7,796. 8 7,805. 5 7,741. 8 7,733. 6 7,662. 8 7,683. 5 7^83. 2 7,533.7

869. 3 970. 0 965. 0 963. 7 712. 7 496. 1 485. 6 465. 9 465, 9 465. 9 447. 1 443. 9 408.6

335. 8 330. 8 316. 7 295. 0 310. 4 306. 2 315. 6 305. 5 320. 7 333. 0 347. 4 375. 9 374.3

109. 4 270. 1 374. 9 374, 8 469. 5 701. 0 993. 3 1422.9

8 980. 3 8,993, 4 8,895. 7 8 804. 3 8 734. 1 8 708. 5 8,876, 8 1 8,888.0 8,895. 0 8 931. 2 9179. 0 9 96. 3 9 739.6
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FadfiCorp RAMFP-5 Case# 43

1
%
°a

125 MW Wyoming Industrial Custonier
Load Loss in 1999

Financial Model Output for 1997-2016 (including end effects to 2046)
50-year 50-year
NFV Annual

at 7. 9% Growth

MM) Rate

(%) System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
0.62 Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utilit Cost

45^72 3.22 Nominal Operating Revenues ($M)
0. 22 Real

2. 59 Nominal

-0.40 Real

Nominal

Real

Cost in mills/kWh

Average Customer Bill ($)

Total Resource Cost

DSR Customer Cost ($M)

I-evelized (20-year at 7.9%)

Energy Svc Charge ($M)

44,940 3.124 Nominal Total Resource Cost ($M)
0.12 Real

2. 38 Nominal

-0. 60 Real

1997 1998 12S2 2000 2001 2002 2003 2004 2005 2006 2D09 2BU 2S16

5,725 5,792 5,804 5,957 6,078 6^21 6,377 6,557 6,672 6307 7,264

16 31 48 65 82 100 118 136 156 186 238

5,710 5,761 5,756 5,892 5,997

5,159 5,256 5,255 5365 5,477

6,122 6^59 6,420

5,591 5,709 5,818

6,516

5, 890

6,621 7/127

5,943 6^55

1,339 1,357 1,379 1,404 1/127 1,451 1,475 1.500

8,012 8,178 8,399 8,614 8,893 9,195 9,433 9,667

16 32 48 63 77 90 102 115

1^24 1^47 1^21

9,935 10,151 11,224

128 144 179

2,146 2,190 2^69 2^43 2^34 2436 2^25 2,646 2,772 2,902 3,244

2,146 2,126 2,139 2,144 2,163 2,101 2,114 2,152 2,188 2,224 2,275

47.5

47.5

47.6

46.2

49.3

46.5

49.9

45.6

50.7

45.1

49.7

42.9

50.5

42.3

51.9

42.2

53.7

42.4

55.7 59.2

42. 7 41.5

1,602 1,614 1,646 1^69 1,706 1^79 1,711 1,764 1,819 1,875 2, 002
1.602 1,567 1^51 1327 1^15 1,448 1,433 1,434 1,436 1,437 1,404

-1.7

-0.2

1.6

-2.4

-0.4

3.3

-2.7

-0.7

5.0

-3.5

-1.0

6.9

-5.1

-1.6

8.9

-7.3

-2.3

10.9

-10.1

-3.3

13.1

-13.6

-4.7

15.5

-17.7

-6.5

16.7

-23. 1 -t3.7

-8,8 -19.0

7,720 8,198

300 381

7,420 7,817

6,584 6,969

1,689 1,794

12^45 14^46

208 241

3,759 4375

2,413 2,495

65.2 71.7

41.8 40.9

2,225 2,438
1,428 1^90

-75.9 131.1

-37.4 -78.6

18.3 22,2 26,2 30.7

2,147 2,193 2,273 2^49 2^42 2444 2,534 2,657 2,782 2,911 3,247

2,147 2,129 2,143 2,150 2,169 2,109 2,122 2,160 2,196 2,231 2^78

Cost in mffls/kWh
-0. 60 Real

Notes:

1) $M = millions of dollars 2} General Inflation Rate is 3.0% annually

load.wy.xls Financial

47.4 47.4 49.0 49.4 50.2 49.1
47.4 46.0 46.2 45.2 44.6 42.3

3} 50-year Real Levelized

49.7 51.0 52.6 54.4 57.3
41.7 41.5 41.6 41.7 40.2

4) 50-year Real Levelized

Utility Cost in mffls/kWh = 42.06 Total Resource Cost in mills/kWh =

3,747 4327

2,405 2468

62.4 67.5
40.0 38.5

40. 18

af12/97 11:08 AM



PacifiCorp RAMFP-5 Case* 43

125 MW Wyoming Industrial Customer
Load Loss in 1999

Annual

Growth

Rate 1997 1998

Net System Projected Emissions

1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

s

<
0^
00

System Energy
GWh 50,031 50,290 50,412 51,176
MWa 5,711 5,741 5,755 5,842

Total Annual Einissions 1000 Tons

0.57% C02 56,584 56,898 56,262 56,672
-0.04% NOx 132.6 131.7 129.4 129.0
0.06% TSP 11.8 11.7 11.6 11.6

Annual S stem Emission Rates Pounds/MWh

-1. 05% C02 2,262 2, 263 2,232 2,215

-1.64% NOx 5.30 5.24 5.13 5.04
-1.55% TSF 0.47 0.47 0.46 0.45

52,093
5,947

56,901
131.5

11.8

2, 185
5.05
0.45

53,189
6,072

56,659
132.3

11.7

2,130
4.97
0. 44

54,391
6,209

57,153
132.4

11.8

2,102

4.87
0.43

55,802
6,370

57,357
131.1
11.7

2,056
4.70
0.42

56,625
6,464

57,659
131.0

11.7

2,037
4. 63
0.41

57,543
6,569

58, 365
131.2

11.8

2,029
4.56
0.41

61,099
6, 975

59,794
131.6

11.9

1,957
4.31

0. 39

64, 546
7,368

61,870
132.3

11.9

1,917
4. 10
0. 37

68,019
7,765

62,996
131.6

11.9

1,852
3.87
0. 35

Einission Rates as Percent of 1997 Base

C02 100 100.04 98.68 97.92 96.58 94.19 92.91 90.88 90.03 89.68 86.53 84.75 81.89
NOx 100 98. 81 96. 88 95.09 95. 27 93.85 91. 85 88.70 87. 31 86.04 81. 26 77.37 73. 01

TSP 100 98.98 97.77 96.16 95.81 93.67 91.76 89.21 87.92 86.88 82.26 78.44 74.33

20 Year Emissions 1000 Tons

C02
NOx
TSF

eraee _Total

59, 115 1,182,293
132 2,630
12 236

Ijh load.wy. xls 9/12/97 11:08 AM



PacifiCorp RAMFP-5

Short Term Ca Purch

DSM I'ro ams

OWC Geothennal
0 OWC Co en 1

W OWC Co en 2
C OWC Combined C de

OWCBrid erTransL

OWC Sim Ie C led

OWCPum Stora e

Total

DSMPio ams

I Idaho Co en 1

D Idaho Co en 2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L
Total

DSMPio ams

Utah Wind

UtahGeothennaI
U UtahSoJar

T Utah C en 1

A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4
UtahIGCCCT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27.00/Ton

Utah Sim Ie C deCT

Utah Pum edStora e

UtahW o/UtTranL
Total

DSMPro ams
W. W o Wind

Y W Combined C de

0 W IGCCW odak2
M W oIGCCCT

! W oFCW odak2
N W Coal $6. 70/Ton

G W oSim leC cleCT

Total

T DSMPro ams

0 Short Term Ca Purch

T Co neration

A Combined C deCT

L All Others

Total

Case # 44

125 MW Idaho Industrial Customer
Load Loss in 1999

Incremental Summer Capacity (MW) of Resource Additions

US7 1998 ia» MOO 2001 2002 2003 2004 2005 2006 2009 2012 2016

38. 0 80. 2 186. 1 435. 0 500.0

6'8 7J 7.0 7.3 7.7 7.7 7.8 8.1 8.0 12.5 20.6 24.4 30.6

6.8

0.6

0.6

11.5

7.1

0.5

0.5

11.2

7.0

0.5

7.3

0.6

7.7

0.6

91. 1 197. 9 10Z9

98.8 205. 7 111.0

0.6 0. 5 0.6

137. 3 275. 2 351. 6 150.6

I

8.0 149. 8 295. 8 376. 0 181.2

0. 6 0. 9 1. 7 1. 9 2.4

0.5 0.6

11. 9 12.6

0.6 0.6

12. 3 13.0

0.5

13.0

B.6

13.7

0.6

14.3

0.9

22.7

1.7

39.3

1.9

47.3

2.4

61.4

363.8

11.5

2.8

11. 2 11.9

2. 8 2.8

U. 6 12.3

2. 8 3.0

13.0 13.0

2.9 3.0

13.7

3.0

14.3

3.1

22.7

5.2

39.3

8.3

47. 3 425.2

9.5 11.9

2.8

21.7

21.7

2.8

21-.6

21.6

2.8

22.2

22.2

Annual Summer Peak Ca ad (MW)
S Native Load 7, 313 7, 403

Y Lo Term Sales 2, 582 2. 648

S DSMPro ams 22 43

T Total Re uiremenls 9,873 10.008

E

M Existin Generation 9 949 9 994
Lon Term Purchases 1147 1191

L Short Term Ca Purch

& New Resources

R Total Resources

7, 430

2^69

66

9,733

10010

1, 121

2.8

233

233

7^46

2, 295

89

9,852

9842

1, 120

3.0

23.6

2.9

24.2

3.0

24.3

3.0

25.4
38.0

91.1 197. 9 102.9

3.1

26.0

5.2 8.3 9.5 11.9

413 i 69.9 83.1 106.3
80.2 186. 1 435. 0 500.0

137. 3 275. 2 351. 6 514.4

23. 6 115.3 222.2

7, 815

1, 933

112

9,636

9848

1, 100

8,012 8.226

1^08 3, 778

3 161

9683 9843

9^55

823
9,855

11096 11185 II 131 10,962 10.948
91 289

10,769 10 952

Reserves 1 1178
Reserve Mar 'n RM 12. 4 11.8

1 98

14.4

1109

11.3
1313

13.6
1,086

11.2
1108

11.3

166.3

8,475

1^78

186

9,867

9766

658

38

392

10,854

987

10.0

26. 0 258. 8 531. 2 869. 7 1.120.7

8, 633

1^70

212

9,791

9770

658

392

10, 820

1029

10.5

8^19

1362

254

9,927

9653

658

80

529

10,920

993

10.0

9, 451

1, 112

324

10,239

9665

608

186

804

11^63

1, 024

10.0

10,079 10,738

987 [ 942

40 513

10,659 11,167

9^27 9 527

608 587

435 500

1156 1 670

11,726 12,284

1 6

10.0
1117

10.0

Ijh load. id. xls MW&MWH Page 69 9/12/97 11^)9 AM



FadfiCorp RAMFF-5

DSMPro ams

OWC Geothennal

0 OWC Co nl

W OWC Co en 2

C OWC Combined C de

OWCBrid erTransL

OWC Sim Ie C cleCT

OWCFum Stora e

Total

DSM Pro s

I Idaho C en 1

D Idaho Co en 2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSM Pro ams

Utah Wind

Utah Geothermal

U Utah Solar

T Utah Co en 1

A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23.25/Ton

Utah Coal $27.00/Ton

Utah Sim Ie C cleCT

Utah Pum edStora e

Utah W o/UtTranL

i Total

DSMPro ams

W W o Wind
Y W o Combined C de

0 W oICCCW odak2

M W oIGCCCT

I W oPCW odak2

N W o Coal $6.70/Ton

G W oSim leC cleCT

Total

DSMFro ams
Short Term Ca Purch

T Co eneratton
0 Combined C de CT

T Coal
A Transinission

L Sim Ie C de

Stora e
Total

S Native Load
Y Pum Stora e/PeakRe

S ton Term Sales

T Short Tenn Sales

E DSMFro ams

M Total Re uirements

Existin Generation

L Lon Term Purchases

& Short Tenn Purchases

R New Resources

Total Resources

Case # 44

125 MW Idaho Industrial Customer

Load Loss in 1999
Ciunulative Annual Energy (MWa)

1997 1998 1999 2000 2001 2002 2003 2Q04 2005

5.2 10.5 15. 9 21. 6 27. 6 33. 7 39. 8 46.2' 52,5

2006 2009 2012 2016

62, 3 78. 6 98.0 122.4

88.6 258.8 350.9 350,9 450.4 684.6 983.8 1,112.0

5.2 10.5 15.9 21.6 27.6 U2.3 298.6 397.1 4B3.4

0.4 0.9 1. 3 1.7 2.2 2.6 3. 1 3.6 4.0

0.4 0.9 1. 3 1. 7 2.2 2. 6 3. 1 3. 6 4.0

7. 8 15.4 23. 5 32. 2 40.6 49. 5 58.4 68.0 78.1

512.7 763.2 1,081.8 1^34.4

4. 7 6. 1 7. 6 9.6

4. 7 6.1 7.6 9.6

94.0 121.6 155. 3 199.2

309.6

7.8

2.2

15. 4 23. 5 32. 2 40. 6 49. 5 58. 4 68. 0 78.1

4.5 6.8 9.1 11.4 13.8 16.2 18.6 21.1

94. 0 121.6 155. 3 508.7

25.3 32.3 40.4 50.7

2.2

15.7

4.5

31.3

6.8

47.5 64.6

11.4

81.8

13.8

99.6

16.2 18.6 21.1 25.3 32.3 40.4

117. 6 136. 4 155.7

0.0

88.6 258. 8 350. 9 350.9

15.7 31.3 47.5 64.6 81.8

5.417.0 5,484.0 5,495.1 5,648.1 5,770.0 5,913.0 6,068.1 6,218.1 6,363.1
308.9 309.3 307.2 258,5 258.5 258.5 258.5 258.5 256.6

2^94. 3 2,271. 7 2,005. 5 1,794, 4 1,559. 6 1,426. 4 1^94. 7 1,284. 0 1,123.8
882.3 984.0 1,136.0 1,203.0 1^59.5 1^50.3 1^02.0 1,273.9 1,340.7

136. 4 155.15. 31.2 47.5 64.6 81.8 99.6 117.5

6,498. 1 6,955.9

256. 6 256.6

1,085. 9 922.2

1^08.1
238.5

8.986.8 9.017.8 8,896.3 8,839.4 8765.8 8,748.5 8,905.6 8928.0 8,928.5

1^00.3

186.3
8, 954. 5 9, 204.3

869.3

343.5

970.0

334.0

965.0

313.5

963.7

322.5

712.7

346.3

496.1

351.6

88.6

485.6

344.9

258,8

465.9

350.7

350.9

465.9

353.6

350.9

465.9

357.9

450.5

447.1

376.5

684,8

443.9

383.8

984.2

50.7

186.3 238. 5 301.2 381.8

0. 1 0. 2 0. 4 0.5

450. 4 684. 6 983. 8 1,421.6

188. 2 376. 3 487. 3 506. 6 636. 8 923. 3 1, 285. 4 1, 803.9

7, 412. 0 7, 889.2

256. 6 256.6

814. 9 771.0

1.219. 0 1,213.2

301.2 381.8

9401. 3 9, 748.1

7.774. 0 7.713. 9 7,617. 9 7,553. 2 7,706. 7 7,812. 2 7,816. 4 7,760. 5 7,758. 2 7, 680. 2 7,695. 9 7,589. 4 7^39.1
408.6

378,3

1422.1

8,986.8 WY79 8,896.3 8,839.4; 8,765.8 8,748.5 8.905.6 8928.0 8928.5 8954.4 9,204.3 9401.3 9,748.1
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FadfiCorp RAMPF.5

^
'%
.s

Case# 44

125 MW Idaho Industrial Customer
Load Loss in 1999

Financial Model Output for 1997-2016 (including end effects to 2046)
50-year 50-year
NPV Annual

at 7. 9% Growth

UM) Rate

fia System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
0.62 Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utili Cost

45460 3.22 Nominal Operating Revenues ($M)
0.22 Real

2. 59 Nominal

-0.10 Real

Nominal

Real

Cost in mills/kWh

Average Customer Bill ($)

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 7.9%)

Energy Svc Charge ($M)

44,929 3.123 Nominal Total Resource Cost ($M)
0.12 Real

2.38 Nominal

-0.60 Real

Cost in mills/kWh

1997

5,710

5,159

U39

8,012

16

47.5

47.5

-1.7

-0.2

1.6

lS2ai8222im2ima!!B2!Ua2aiaa!!i52jlj!t 2009 2CU 2016

5,725 5,792 5,804 5,957 6,078 6^21 6^77 6^57 6,672 6.807 7.264

16 M 48 65 82 100 118 136 156 186 239

5,761

5^56

1357

8,178

32

5,756

5,255

1,379

8,398

48

5,892

5365

5,997

5,477

M04 U27

8,606 8,878

63 77

6,122

5^92

U51

9,179

90

6,259

5,709

1,475

9^13

102

6^20

5,818

1,500

9,647

115

6,516

5,890

6,620 7,026

5,943 6^54

1,524 1,547 1,621

9,920 10,135 11^14

128 144 180

2, 146 2, 190 2^69 2342 2,434 2435 2^20 2,648 2,768 2,901 3^43
2, 146 2,126 2, 139 2, 144 2, 162 2, 100 2, 111 2, 153 2, 185 2,224 2^74

47.6

46.2

49.3

46.5

49.8

45.6

50.7

45.1

49.7

42.9

50.4

42.2

52.0

42.3

53.6

42.4

55.7 59.2

42.7 41.5

1,602 1,614 1,646 1,668 1,705 1^78 1,708 1,766 1,816 1,875 2^)01
1,602 1,567 1,551 1.527 1,515 1,448 1.431 1,436 1,434 1,437 1.403

-2.4

-0.4

3.3

-2.7

-0.7

5.0

-3.5

-1.0

6.9

-5.1

-1.6

8.9

-7.3

-2.3

10.9

-10.1

-3.3

13,1

-13.6

-47

15.5

-17.7

-6.5

16.7

-23.0

-8.8

18.3

-43.6

-18.9

22.3

2, 147 2, 193 2,274 2348 2,441 2,443 2^30 2, 659 2,778 2,911 3^46
2,147 2,129 2,143 2,149 2,169 2,108 2,119 2,162 2,193 2^31 2,277

Notes:

1) $M = millions of dollars 2) General Inflation Rate is 3.0% annually

47.4 47.4 49.0 49.4 50.2

47, 4 46. 0 46, 2 45.2 44.6

3) 50-year Real Levelized

49. 1 49. 7 51. 1 52.6 54.4 57.2
42. 3 41.6 41.5 41.5 41.7 40.2

4) 50-year Real Levelized

7, 720 8, 198

301 382

7,419 7,816

6.583 6,969

1,689 1,794

12,345 14^59

208 242

3,757 4^72

2,411 2,493

65. 1 71.6

41. 8 40.8

2,224 2,436
1,427 1^S9

-75.7 -130.5

-37.3 -78.4

26. 2 30.8

3,745 4,324

2,404 2^66

62.3 67.5
40. 0 38.5

Utility Cost m mills/kWh = 42.05 Total Resource Cost in mills/kWh = 40.17
Ijh load. ld. ris Financial

WSW 11:09 AM



FacifiCorp RAMPF-5 Case* 44

125 MW Idaho Industrial Customer
Load Loss in 1999

Annual

Growth

Rate 1997 1998

Net System Projected Emissions

1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

s
(s
s

System Enerev
GWh -- 50,022 50,476 50,412 51,176 52,093 53,189 54,391 55,802 56,625 57,538 61,092 64,538 68,012
MWa 5.710 5,762 5,755 5,842 5,947 6,072 6,209 6,370 6,464 6,568 6,974 7,367 7,764

Total Annual Emissions 1000 Tons
0.57% C02 56,584 56,898 56,284 56,717 56, 874 56,758 57,221 57,474 57, 807 58,474 59, 874
-0.03% NOx 132. 6 131. 7 129.5 129. 1 131.4 132. 6 132.6 131. 5 131. 5 131. 6 131.8
0.06% TSP 11.8 11.7 11.6 11.6 11.8 11.8 11.8 11.8 11.8 11.8 11.9

Annual S stem Emission Rates Pounds/MWh
-1.04% C02 2,262 2,254 2,233 2,217 2,184 2,134 2,104 2,060 2,042 2,033 1,960
. 1.64% NOx 5.30 5.22 5. 14 5.05 5.05 4.99 4.88 4.71 4.64 4.57 4. 32
-1. 54% TSP 0.47 0.47 0.46 0.45 0.45 0.44 0.43 0.42 0.42 0.41 0. 39

Emission Rates as Percent of 1997 Base
C02 100 99.65 98.70 97.97 96.51 94.33 93.00 91.05 90.25 89.84 86.64
NOx 100 98. 42 96. 92 95. 19 95. 18 94. 06 91. 99 88. 93 87.61 86.27 81.42
TSP 100 98. 60 97. 74 96. 24 95. 78 93. 95 91.97 89. 47 88. 36 87. 26 82. 55

61,909
132.5

12.0

1,919
4. 10
0. 37

84.80

77.44
78.69

63,026
131.7

11.9

1,853
3.87
0. 35

81.92
73.07
74. 44

20 Year Emissions 1000 Tons

C02
NOx
TSF

eraee Total

59,172 1,183,436
132 2, 634

12 237

Ijh load. id.xls
9/12/97 11:09 AM



FadfiCoip RAMFP-5 Case # 45

Short TennCa Purch

DSMPro ams

OWC Geothennal

0 OWC Co en 1
W OWC Co en 2

C OWC Combined C Ie

OWCBrid erTransL

OWC Sim Ie C leCT

OWCPum Stora e
Total

DSMPro

I IdahoC en 1

D Idaho C en 2

A Idaho Combined C e

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSMPro ams

Utah Wind

UtahGeothennal
U Utah Solar

T Utah Co en 1

A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4
Utah IGCC CT

Utah PC Hunter 4

UtahCoa]$23. 25/Ton

Utah Coal $27.00/Ton

Utah Sim Ie C cleCT

Utah Pum edStora e

Utah W o/Ut Tran L
Total

iDSMPro ams
W W o Wind

Y W Combined C de

0 W oIGCCW odal;2
M W oIGCCCT

I W FCW odak2
N W o Coal $6. 70/Ton

G W oSim leC de CT

Total

T DSMFro ams

0 Short Term Ca Furch

T Co eneration

A Combined C cleCT

L i All Others

Total

Utah with 4 Percent Load Growth

Incremental Summer Capacity (MW) of Resource Additions

MSZ M98 1992 2000 MM 2002 2003 2004 2005 2006 2009

154'8 l 27. 5 21. 3 282. 0 482.6

'.8 7. 1 7.0 7.7 ! 7.6 8.0 8. 1 8.4

6.8

0.6

7.1

0.5

0.6 0.5

11. 5 11.2

7.0

0.6

0.6

11.9

7.7

05

0^

12.7

317. 4 226. 4 235.7

7. 6 32S. 4 234. 5 244.1

0. 6 0.6 0. 6 0.6

8. 4 12. 5 21.0

76. 7 275.0

8.4 89.2 296.0

0.6 1.0 1.7

0.6

12.3

0.6 0.6

13.7 13.7

0.6

14.1

0.6

14.8

1. 0 1.7

22. 8 39.5

90.8

2012 2016

500.0 500.0

25. 0 31.3

31.5
175.4

129, 3 2477

329. 7 310.5

1.9 2.4

1. 9 2.4

47. 4 61.5

548. 2 880.0

11.5

2.8

1U

2.8

11.9

2.8

12.7

2.8

t2.3

3.0

13.7

3.0

13.7

3.0

14.1

3.0

14.8

3.0

22. 8 130,3

5. 2 8.4

595. 6 941.5

9.4 12.0

2.8

21.7

21.7

2.8

21.6

21.6

2.8

22.3

2.8

23.7

154.8

3.0

23.5

3.0

353

3.0

25.4

3.0 3.0 5.2 8.4 9.4 12.0

26.1

27.5
317. 4 226. 4 235.7

26. 8 41. 5 70.6

21. 3 282. 0 482.6

76. 7 365,8

22.3 ' 17U 23. 5 342.7 251. 8 M9.3 48.1 400^ 919.0

Annual Summer Peak Ca ad (MW)
S (Native Load 7^13 7,504 7.698
Y [Lan Term Sales 2,582 2,648 2^69
S DSMPio ams 22 43 66
T Total Re uirements 9,873 10,109 10.001
E

M Exis Generation 9/949, 9994 10010
Lan Term Purchases 1,147 1,191 1.121

L Short Term Ca Purch

& New Resources

R Total Resources

7, 900

2^95

89

10,106

9, 842

1, 120

155

8, 101

1/933

113

9,921

9848

uoo

11/096 11185 11, 131 11, 117 10. 948

Reserves 1, 223 I.G77

1 Reserve Mar 'n RM) 12. 4 10.7
1/130

11.3
1,011

10.0
1/027

10.4

8^26

1, 808

138

9,996

823

317

10,995

10.0

8 73

1778

163
10,1S8

9855

544

11,207

1,019

10.0

8,821

1^78
190

10 9

9 66
658

28

780

1 2

1 21
10.0

9, 054

1^70

216

10208

9,770
658

21

780

11 9

1021
10.0

9^04

1^62
8

10 S

9^53
658

282

856

1 9

1 1
10.0

10,105

1, 112

328

10889

9, 665

608

483

1222

11978

1089

10.0

837 107,2

500. 0 ' 500.0

723. 6 911.5
I

129. 3 247.7

1436. 6 1 766.4

10, 979 , 12, 166

987 942

412 519
11,554 12 589

9, 527 9, 527

608 587

500 500

2,075 3, 234

12,710 13,848

1,155 1,259
10. 0 ; 10.0
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FadHCoip RAMPP-5
Case # 45

Utah with 4 Percent Load Growth

Cumulative Annual Energy (MWa)

1997 1998 1999 2000 2001 2002 2cm 2004 2005

DSMFro

OWC Geothermal

0 OWC Co en 1

W OWC Co en 2

C OWC Combined C de

OWCBnd erTransL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

DSM Pro ams

I Idaho Co nl

D Idaho Co en 2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSMPro ams

Utah Wind

Utah Geothermal

U Utah Solar

T Utah Co en 1

A UtahC en 2
H Utah Combined C de

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27.00/Ton

Utah Sim Ie C cleCT

Utah Pum edStora e !
Utah W o/UtTranL

Total

DSMPro ams

W W a Wind

Y W o Combined C de

0 W o IGCC W odak 2

M W oIGCCCT
I W oFCW odak2

N W o Coal $670/Ton

G W oSim leC cleCT

Total

DSMPro ams

Short Term Ca Purch

T Co eneration

0 Combined C cleCT

T Coal

A Transmission

L Sim Ie C de

Stora e

Total

S Native Load

Y Fum Stora e/TeakRe

S Lan Tenn Sales

T Short Term Sales

E DSMPro ams

M Total Re uirements

Existin Generation

L Lim Temi Purchases

& Short Tenn Purchases

R NewResouices

Total Resources

5.2 10.5 15.9 21.9 28.0 34.1 40.4 47.0 53.6

2006

63.4

2009

80.0

2012 2016

5.2

0.5

0.5

7,8

10.5 15.9 21.9 28. 0 342. 5 527. 3 744. 9 751.5

0.9 1.3 1. 8 2.2 27 3. 1 3.6 4.1

99. 8 124.7

31.2

308.4 486.9 697.9 697.9 728.7 962.7 1,112.0 1,112.0

33. 3 77.5

792. 1 1,042. 7 1,245. 0 1 5.4

4.9 6.2 7. 8 9.7

0.9 1.3 1. 8 2.2 2.7 3.1 3.6 4.1

15.4 23.5 32.2 40.6 50.2 59.7 69.6 80.0

4.9 6.2 7. 8 9.7

96.0 123. 7 157. 4 201.2

77. 2 543, 8 1^92.8

7.8

2.2

15.4 23. 5 32. 2 40. 6 50^ 59. 7 69. 6 80.0

4.5 6.8 9.1 11.5 13.8 16.2 18.6 21.1

96.0 201.0 701.2 1^94.0

25.3 32.3 40.4 50.7

2.2

15.7

4.5

31,3

6.8

47.5

9.1

65.0

0.1

11.5

82.2

15.7

5,417.0

308.9

2^94.3

8823

15.
8,986.8

31.3 47.5 65.1 82.2

13.8

100.8

308.4

409.2

16^ 18.6 21.1 25.3 32.3 40.4

119. 5 138. 8 158.7

0.0 0.0

486. 9 697. 9 697.9

33.3

606.4 836.8

5, 552. 7 5, 692.6

309. 3 i 307.2

2^71. 7 ' 2,005.5
969. 2 1,076.0

31. 3 47.5

9,071.7 9,033.8

5,835. 7 5,979.2

258. 5 258.5

1,794. 4 1^59.6

1, 125. 8 1, 134.7

65.0 82.2

8,949. 5 8,849.8

6, 141. 4 6319.2

258. 5 258,5

1, 426. 4 1394.7

1, 239. 9 1^80.4

100.8 119.5

8 965. 4 9133,3

6.498, 8 6,664.5

258. 5 256,6

1, 284. 0 1, 123.8

1344.1 1/347.2
138. 8 158.

9 246. 4 9 233.3

6,843. 0 7,415.7

256. 6 256.6

1, 085. 9 922.2

1, 271. 6 1^81.8

189.6 242.2

9 67, 5 9634.1

50.7

189.6 242. 2 305. 3 386.4

0.3 0. 5 0.5 0.5

728. 7 1040. 0 1,655. 8 2,436.0

77,5

856.6 918.5 1,282.7 1,994.9 2,900.4

8,099. 3 8^75.4

256. 6 256.6

814. 9 771.0

1 53. 6 1,290.6

305. 3 i 386.4

10, 059. 0 | 10, 807.1

7.774.0 7.759.0 7.733.9 7A49.6 7,780.2 7,802.1 7,817.7 7,727.7 7,729,6
869.3

343.4

970.0

342.8

965.0

334.9

963.7

336.0

0.1

713.3

356.2

496.1

358.8

308.4

485.6

343.1

486.9

465. 9 465.9

354. 9 339.9

697. 9 697.9

8.986.8 9071.7 9,033.8 8,949.4 8,849.8 8,965.4 9,133.3 9246.4 9,233.3

7, 705. 5 7, 751. 3 7, 543. 8 7, 508.9

465. 9 447. 1 443. 9 408.6

367. 1 395. 2 381. 8 375.6

728. 9 1,040. 4 1,689. 6 2,514.0

9267. 4 9634. 1 10, 059. 0 30, 807.1
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PadfiCorp RAMPP-5 Case # 45

Utah with 4 Percent Load Growth

I
s

50-year 50-year
NFV Annual

at 7. 9% Growth

UMI Rite
ca

Financial Model Output for 1997-2016 (including end effects to 2046)

47, 928

0.89

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customere (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utilit Cost

3.36 Nominal Operating Revenues ($M)
0.35 Real

2. 45 Nominal

-».S4 Real

Nominal

Real

Cost in mills/kWh

Average Customer Bill ($)

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 7.9%)

Energy Svc Charge ($M)

47,401 3.263 Nominal Total Resource Cost ($M)
0.26 Real

2. 26 Nominal

-0.72 Real

Cost in mills/kWh

1997 1S2S 1999 2000 2fifil 2002 JSSQ 2004 2005 J006 20fl? 2012 2016

5,725 5,861 6,001 6, 144 6,288 6^50 6,628 6,807 6,973 7. 152 7.724

16 31 48 65 82 101 120 139 159 190 242

5,710 5S30 5,954 6,079

5,159 5325 5,453 5^52

1,339 1358 1^81 IM6

8,012 8,178 8,418 8,695

16 32 48 63

6,205 6^49 6^08 6,668 6,814 6,962 7^82

5,686 5^20 5,958 6,066 6, 188 6^85 7^37

1,429 1,453 1,477 1,502 1,526 1.550 1.629

9,088 9^47 9,736 9,938 10, 186 10^84 11,573

77 90 103 116 129 146 182

2,146 2,199 2,296 2392 2,468 2^72 2,589 2,716 2,869 3,047 3.416

2, 146 2,135 2, 164 2, 189 2.193 2, 132 2, 168 2,208 2^65 2^35 2,396

47.5

47.5

47.2
45.8

48.1

45.3

49.2

45.0

49.6

44.0

48.5
41.8

49.6
41.5

51.1

41.6
52.9

41.8

55.4 53.9
42. 4 37.8

1,602 1^20 1,663 1,702 1,727 1,702 1,752 1,808 1,880 1,966 1W7
1,602 1.572 1,568 1^57 1,534 1,468 1^68 IA70 1.484 1,507 1.471

-1.7

-0.2

1.6

-2.4

-0.4

3.3

-2.7

-0.7

5.0

-3.5

-1.0

6.9

-5.1

-1.6

8.9

-7.3

-2.3

11.0

-10.1

-3.3

13.1

-13.6

-4.7

15.6

-17.7

-6.5

16.8

-23.0

-8.8

18.5

-43.5

-18.9

22.6

8, 348 9. 184

305 386

8,042 8,797

7,566 7,951

1,698 1,803

13,227 15^09

211 245

3,940 4,760

2,529 2,715

59.4 68.4

38. 2 39.0

2321 2^40
1.490 1,506

-75.4 129.9

-37.2 -78.2

26.7 31.4

2, 147 2,202 2,300 2^98 2,475 2,481 2^99 2,726 2,879 3.057 3.420

2,147 2,138 2,168 2,195 2,199 2,140 2,177 2^17 2,273 2^43 2^99

47.4
47.4

47.0
45.6

Notes:

1) $M = millions of dollars 2) General InHation Rate is 3.0% annually

47.8
45.0

48.8
44.6

49.0
43.6

47.9
41.3

48.9
40.9

50.3
40.9

51.9
41.0

54.0 52.3
41. 4 36.7

3) 50-year Real LeveUzed 4) 50-year Real Levelized
Utility Cost in mills/kWh = 40.28 Total Resource Cost in mills/kWh =

3,929 4,713

2f22 2,688

57.2 64.8
36. 7 36.9

38. 61
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PacifiCorp RAMPP-5 Case # 45

Utah with 4 Percent Load Growth

Annual

Growth

Rate 1997 1998

Net System Projected Emissions

1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

S stem Ener

GWh
MWa

50,022
5,710

51,078
5,831

52,142
5,952

52,816
6,029

53, 922
6, 155

55,180

6,299

56,574
6,458

57,977
6,618

59,238

6,762

60^31
6,910

65,088

7,430
69,997

7,991

76,611

8,746

y
y

cs
s

Total Annual Emissions 1000 Tons

0. 85% C02 56, 584 57, 432 57, 732 58, 013 58, 117 57, 489 58, 111 58, 122 58, 687 59, 836 61, 839 63, 934 66, 461
-0.02% NOx 132. 6 132. 6 131. 9 131.2 133. 0 132. 5 132. 7 131.0 131. 1 132. 2 133. 1 132. 2 132.0
0.10% TSP 11.8 11.8 11.8 11.8 11.9 11.8 11.8 11.8 11.8 11.9 12.0 12.0 12.0

Annual S stem Emission Rates Founds/MWh
-1.39% C02 2.262 2.249 2,214 2,197 2,156 2,084 2,054 2,005 1,981 1,977 1,900 1,827 1,735
-2.24% NOx 5. 30 5. 19 5.06 4.97 4.93 4.80 4.69 4.52 4.43 4.37 4.09 3.78 3.45
-2.12% TSP 0.47 0.46 0.45 0.45 6.44 0.43 0.42 0.41 0.40 0.39 0.37 0.34 0.31

Emission Rates as Percent of 1997 Base

C02 100 99.40 97.88 97.10 95.28 92.10 90.80 88.62 87.58 87.39 83.99 80.74 76,69
NOx 100 97.97 95.47 93.70 93.06 90.59 88.54 85.26 83.51 82.41 77.18 71.24 65.02
TSF 100 98.12 95.76 94.71 93.26 90.77 88.69 86.33 84.26 83.56 78.20 72.47 66.51

20 Year Emissions 1000 Tons

C02
NOx
TSP

eraee Total

60,770 1,215,399
132 2,645

12 238
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FaciHCoip RAMFF-5 Case # 46

Short Term Ca Purch

DSMPro ams

OWCGeothermaI

0 OWC Co en 1
W OWC Co en 2

C OWC Combined C de

OWC Brid er Trans L

OWC Sim Ie C de CT

OWCPum Stora e

Total

DSMPro rams

I Idaho Co en 1

D Idaho Co en 2

A Idaho Combined C de

H Idaho Brid rTrans

0 Idaho Htr/Id Trans L

Total

DSMPro ams
, Utah Wind

Utah Geothermal
U Utah Solar

T Utah Co en I

A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4
Utah IGCC CT

Utah PC Hunter 4

, Utah Coal $23. 25/Ton

'Utah Coal $27. 00/Ton

Utah Sim Ie C de CT

I Utah Pum ed Stora e
iUtahW o UtTranL

Total

DSMPro ams

W W Wind

Y W o Combined C de

0 W oIGCCW odak2
M!W oIGCCCT
I W FCW odak2
N W o Coal $6. 70/Ton

G |W Sim Ie C cleCT

i' Total

T DSMPro ams

0 Short Term Ca Purch

T Co eneration

A Combined C cleCT
L All Others

Total

625 MW OWC Industrial Customer
Load Loss in 1999

Incremental Summer Capacity (MW) of Resource Additions
1997 1998 1999 2000 2001 2002 2003

4.9 5.1 5.6 5.8 5.8 5.8 6.0

2004 2005 2006 2009

I 79.3

5. 8 5. 9 8, 7 15.2

4. 9 5. 1 5. 6 5. 8 5. 8 5. 8 6.0

0.6

0.6

05

0.5

0.5

0.5

0.6

0.6

0.5

0.5

0.6

0.6

11. 5 112 11. 9 12. 6 12. 3 13.0

2. 7 2.6 2.7 2.8 3. 0 2.9

19. 7 19. 4 20. 7 21. 8 21. 6 223

Annual Summer Peak Ca ad (MW)
S Native Load 7, 313 7, 403 6. 930

Y Lon Term Sales 2, 582 2, 648 2. 369

S DSMPro ams 20 39 60
T Total Re uirements 9 875 10 012 9 239
E

M Existin Generation 9949 9,994 10,010
Lan Term Purchases 1,147 1,191 1, 121

L Short TennCa Purch

& New Resources

R Total Resources

Reserves 1221 1,174 1,892
Reserve Mar n RM 12. 4 11. 7 20.5

7, 146

2, 295

82

9359

9842

1, 120

7^15

1, 933

103

9,145

9848

1100

7S12
1^08

126

9194

9

823

0,6

0.6

12.9

5.8

0.6

0.6

13.0

11.5 11.2 11.9 12.6 12.3 13.0 12.9

11 2.6 2.7 2.8 3,0 2.9 3.0

3.0

22,5

19. 7 19. 4 20. 7 21. 8 21. 6 22. 3 22.5

7, 726

1,778

148

9 56

9,855

3.0

22.4

22.4

7,975

1^78
170

9 83

9,766
658

0.6

14.2

0.9

22.2

3.1

23.8

4.6

36.4

23. 8 121^

8, 133

1^70

194

9,309

9770

658

11,096 11185 11, 131 10 962 10,948 10,678 10 663 10 4 10.428

1602

17.1
1804

19.7
1484

16.1
1/307

14.0
1 1

11.1
1119

12.0

8, 319

1^62

230

9 1

9653

658

85

10,396

945

10.0

2012 2016

329. 1 500.0

18. 1 22.5

84. 8 308. 7 358. 3 360,6

5.9 93.5 323.9

0. 6 0. 9 1.5

1.5

38.7

13.0 14.2 223. 38.7

3. 0 3. 1 4. 6 8.1

8.1

63.5
79,3

84. 8 ' 308.7

451.5

8, 951

1,112

294

9769

9,665
608

79

394

10746

977
10.0

376.4 383.1

1. 7 2.1

1.7 2.1

46.9 60.9

58.0

46.9

9.5

18.0

136,9

11.9

9.5 11.9

76.2 97.4
329.1 500,0
358. 3 418.6

1S.O

763. 6 1/034.0

9^79 10, 238

987 942

370 468

10196 10 712

9^27 9,509
608 587

329 500

752 I 1,188
11^16 11784

imo 1,071
10.0 10.0
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PadHCorp RAMPP-5
Case # 46

DSM Pro ams
OWC Geothermal

0 OWC Co en 1

W OWC Co en 2
C OWC Combined C de

OWCBrid erTransL

OWC Sim Ie C cleCT

OWCFum Stora e

Total

DSMPro

I Idaho Co en 1

D Idaho Co en 2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSMPro ams

Utah Wind

Utah Geothermal

U Utah Solar

T Utah Co en 1

A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27. 00/Ton

Utah Sim Ie C cleCT

Utah Fum ed Stora

Utah W 0/UtTranL

Total

DSMPro ams

W W o Wind

Y W o Combined C de

0 W oIGCCW odak2

M W oIGCCCT

I W oPCW odak2

N W o Coal $6. 70/Ton

G W oSim leC cleCT

Total

DSM Pro ams

Short Term Ca Purch

T Co eneration

0 Combined C cleCT

T Coal

A Transmission

L Sim Ie C de

Stora e

Total

S Native Load

Y Pum Stora es/Feak Re

S Lon Term Sales

T Short Term Sales

E (DSMPro ams
M Total Re uirements

Existin GeneraBon

L Lon Tenn Pxuchases

& Short Tenn Purchases

R [New Resources

Total Resources

625 MW OWC Industrial Customer
Load Loss in 1999

Cumulative Annual Energy (MWa)

1997 1. 998

3.4 7.0

1999

11,1

2000 2001 2002 2003 2004 2005 2006 2009 2012

3.4

0.4

0.4

7.8

7.0

0.9

0.9

15.4

11.1

1.3

1.3

23.5

7.8

2.2

15.4

4.3

23.5

6.5

32.2

8.8

40.6

11.2

49.5

13.5

58.4

15.9

67.4

18.4

77.4

20.8

2.2

13.8

4.3

27,6

6.5

42.4

8.8

57.9

11.2

73.3

13.5 15. 9 18.4

89, 2 105. 3 121.5

20.8

138,8

24.4 31.2 39.3

13.8

5, 417.0

310.2

2^94.3

878.3

13.8

8985.9

27.6

5,484.0

309.3

2^71.7

978.7

27.6

9,016.3

42.4

5, 095.1

306.9

2, 005,5

1^00.1
42.4

8, 665.3

57.9

5, 248.1

258.5

73.3 89.2 105.3 121.5 138.8 237.3

5^70.0 5,513.0
258. 5 258.5

1,794.4 1^59.6 ' 1,426.4
1^56.4 1^84.5 1^84.6

57. 9 73. 3 89.2

8,599. 4 8 499, 3 8,493.3

5, 668. 0 5, 848.1

258. 5 258.5

1^94.7 1,284.0
1^42.5 1,263.7

105. 3 121.5

8,558. 4 8 532.6

5,963. 1 6 098.1

256. 6 256.6

1, 123. 8 1085.9

1^28. 2 1, 264.0
138. 8 165.2

8^32.9 8,539.4

869.3

340.5

970.0

330.9

2016

15.2 19.4 23. 6 28. 0 32, 3 36. 6 43. 1 54.4 67. 8 84.5

72. 2 334. 9 I 639. 8 946.8
I

15.2 19.4 23.6 28.0 32.3 36.6 115.3 389.3 707.6 1,031.3

1.7 2.2 2.6 3.1 3.5 4.0 4.7 5.9 7.3 8.9

1.7 2.2 2.6 3.1 3.5 4.0 4. 7 5.9 7.3 8.9

32. 2 40.6 49. 5 58.4 67.4 77.4 92.9 120.3 153.7 197.3

49.3

16.8

92.9 120. 3 153. 7 263.5

24. 4 31. 2 39. 3 49.6

49.6

165. 2 211.7 268. 0 340.3

0. 1 0. 3 0.5

72.2 334. 9 639. 8 996.1

16.8

546. 7 908. 1 1^53.7

6.555. 9 7,012. 0 7,489.2

256. 6 256. 6 256.6

922. 2 814.9 771.0

1^94.9 1,218.0 1,177.6
211. 268. 0 340.3

8 817.9 9 033. 5 9,354.0

7.776. 1 7,715.4 7,425.7 7.375. 2 7,501.2 7,684.3 7,756. 7 7,736.0 7,731. 1 7674. 1 7,683.4 7,574. 8 7,553.7
965.0 963.7 711.3 496.1 485.6 465.9 465.9 465.9 447.1 443.9 408.6
274.6 260.5 286.8 313.0 316.1 330.8 335.9 327.2 352.4 374.7 378.3

] 72.2 335.0 640. 1 1,013.4
8985.9 9016.3 8.665. 2 8,599.4 8199. 3 ! 8493.3 8558.4 8532, 6 8532. 8 8,539.4 8817.9 9033. 6 9^54.0
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FadfiCorp RAMFF-5

2'
w,
s

Case # 46

625 MW OWC Industrial Customer
Load Loss in 1999

Financial Model Output for 1997-2016 (including end effects to 2046)
50-year 50-year
NFV Annual

at 7. 9% Growth

BM) Rate

Ca System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
0. 51 Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utili Cost

44,171 3.18 Nominal Operating Revenues ($M)
0.17 Real

2.65 Nominal

-0.34 Real

Noininal

Real

Cost in mills/kWh

Average Customer Bill ($)

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 7, 9%)

Energy Svc Charge ($M)

43, 605 3.075 Nominal Total Resource Cost ($M)
0.07 Real

2.45 Nominal

-0. 53 Real

122Z 1228 1999

47.5

47.5

-1.5

-0.2

1.4

2flB8 ZQfll lQfi2 2003 isa* laaa saas am 2012 igu

5,725 5,792 5,404 5,557 5,678 5,821 5,977 6,157 6,272 6.407 6.864
14 28 -13 59 74 89 104 120 136 161 206

5, 711 5,764 5361 5,498 5, 605 5,733 5,872 6,036 6,136 6^45 6.658
5, 160 5.2S9 4,859 4,970 5,084 5^02 5,321 5,433 5,508 5,566 5^84

1,339 1357 1.376 1,401 1,424 1,448 1,472

8,010 8,175 8^90 8^57 8,710 8^80 9.064

15 29 43 58 71 83 94

1,497 1,520 1,544 1,617

9,288 9^35 9,767 10,905

105 116 130 158

2,146 2,191 2,215 2^88 2,373 2^63 2,439 2,539 2,652 2.771 3,105
2, 146 2,127 2,088 2^)94 2, 109 2,038 2,043 2,064 2,093 2, 124 2. 178

47.6

46.2

52.0

49.0

52.5

48.1

53.3

47.4

51.9

44.7

52.3

43.8

53.3

43.4

55.0

43.4

56. 8 60.2

43.6 42.3

1,602 1,614 1,610 1,633 1,667 1^32 1,657 1,696 1,744 1,795 1.920
1,602 1367 1^18 1^95 1,481 1,408 1,388 1.379 1^77 1^76 1.347

-2.2

-0.4

2.9

-2.6

-0.6

4.5

-3.4

-1.0

6.2

-5.1

-1.5

8.0

-7.4

-2.3

9.8

-10.2

-3.3

11.8

-13.8

-4.7

13.9

-18.0

-6.5

15.0

-23.6

-8.9

16.4

-44.4

-19.2

19.6

2,147 2,193 2,219 2.293 2380 2371 2,448 2^48 2,660 2.778 3.106
2,147 2,129 2,091 2,098 2,114 2,045 2,050 2,072 2,100 2,129 2,178

Cost in mills/lcWh
-0.53 Real

Notes:

D $M = millions of dollars 2) General Inflation Rate is 3.0% annually

Ijh load. loss.owc.ris Financial

47.4 47.4 51.7 52.1
47. 4 46. 0 48. 7 47.7

3) 50-year Real LeveUzed

52, 7 51.2 51. 6 52. 5 53. 9 55.5
46.9 44,2 43.2 42.7 42.6 42.5

4) 50-year Real Levelized

58.4
40.9

Utility Cost in miUs/kWh = 43.14 Total Resource Cost in mills/kWh =

7320 7,798

259 326

7,062 7^72

6,223 6,621

1,686 1,791

12,067 13^38

181 208

3,624 4^60

2^26 2,429

66.5 73.5

42.7 41.9

2,150 2^78

1,380 1356

-77.0 132.8

-37. 9 -79.7

22. 5 25.7

3, 609 4. 206

2,316 WW

63. 8 69.4

40. 9 39.6

41.29

OTZ/S7 11:09 AM



PadfiCoip RAMPP-5
Case* 46

625 MW OWC Industrial Customer
Load Loss in 1999

Net System Projected Emissions
Annual

Growth
Rate 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

y
B>
^
00
0

System Enerev

GWh 50,049 50,509 46,951
MWa 5,713 5,766 5,360

Total Annual Emissions 1000 Tons
0.48% C02 56,596 56,923 53,621

-0.02% NOx 132. 6 131.7 125.4
0.09% TSP 11.8 11.7 11.4

47,730
5,449

48,664
5,555

54, 145 54, 152
125.3 127.1

11.4 11.4

Annual S stem Emission Rates Founds/MWh
-0.88% C02 2,262 2,254 2,284 2, 269
-1.37% NOx 5.30 5.22 5.34 5.25
-1. 27% TSP 0. 47 0. 46 0.49 0. 48

Emission Rates as Percent of 1997 Base
C02 100 99.66 101.00

NOx 100 98.43 100.83
TSF 100 98.60 103.36

20 Year Emissions 1000 Tons

C02
NOx
TSP

100.32
99.10

101. 14

2,226
5.22
0.47

98.40

98.55
99.68

Total

49, 777

5,682

54,519
129.8

11.6

2, 191
5.22
0. 47

96.86
98.44
98. 70

50,994
5,821

55,486
131.3

11.7

2,176
5. 15
0.46

96.22
97.19
97.43

52,428
5,985

55,971
130.9
11.7

2,135
4.99
0. 45

94.41

94.22
94.85

53,268

6,081

56,281
130.7

11.7

2,113
4.91
0. 44

93.43
92.64
93. 20

54,220
6,189

57, 111
131.3

11.8

2,107
4.84
0.43

93. 15

91.38
92. 04

57,823
6,601

58,476
131.4

11.8

2,023
4.54
0.41

89.43
85.77
86.81

61,326
7,001

60,538
132.0

11.9

1,974
4.31
0. 39

87.30

81.26
82.44

64, 871
7,405

61,982
132.1

12.0

1,911
4.07
0.37

84.49

76. 89
78.41

57,709 1,154, 178
131 2,614

12 235
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FacifiCorp RAMPF-5 Case # 47

Short Term Ca Purch

DSMPro ams

OWCGeothermal

0 OWCCo nl
W'OWC Co en 2

C OWC Combined C de

OWCBrid erTransL

OWC Sim Ie C de CT

OWCPum Stora

Total

DSMPro ams

I Idaho Co en 1

D Idaho Co en 2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSMPro ams
Utah Wind

Utah Geothermal

U Utah Solar

T UtahCo en 1

A Utah Co en 2

H Utah Combined C cle

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23, 25/Ton

Utah Coal $27. 00/Ton

Utah Sim Ie C de CT

Utah Pum edStora e

Utah W o/UtTranL
Total

DSMPro ams

W W o Wind

Y W o Combined C de

0 W oIGCCW odak2

M W oIGCCCI
I W PCW odak2
N . W o Coal $6.70/Ton

G W oSim leC de CT

Total

T CSMI^ro ams

0 Short Term Ca Porch
T Co eneration

A Combined C cleCT

L AllOfliers

Total

625 MW OWC Industrial Customer

Load Loss in 1999

Incremental Summer Capacity (MW) of Resource Additions

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

230. 7 401.0

6.8 7.1 7.0 73 7.3 7.3 7.8 7.8 7.8 11.5 20.2 24, 4 30.5

0. 6 0.5

9. 7 9.2

9.7

2.5

2.5

19,6

19.6

9.2

2.5

2.5

19.3

19.3

36.6 107. 2 325. 1 377. 7 418.8

6-8 7.1 7.0 7.3 7. 3 7.3 7.8 444 7. 8 118.7 345. 3 402.1 449.3

0.6 05 0.5 ' 0.6 0.5 0.6 0.6 0.6 0.6 0. 9 1.5 1.7 2.1

0. 5 0.6 0. 5 0.6 0.6 0,6 0.6 0. 9 1.5 1. 7 2.1

9. 5 11. 7 11. 4 12. 2 11. 9 12. 2 12. 7 19. 5 34. 9 41. 7 54.6

9.5

2.7

2.7

19.7

19.7

Annual Summer Peak Ca ad (MW)
S Native Load

Y Lan Term Sales

S DSMPro rams
T Total Re uirements

E

M Existin Generation

|Lon Term Purchases

L 'ShortTermCa Purch

& [New Resources

R Total Resources

Reserves
Reserve Mar 'n RM

7, 313 7 403

2, 582 2, 648

20 39

9875 10 12

6,930

2, 369

59

9,240

9, 949 9, 994 10 010

1, 147 1,191 1,121

11.7

2.8

11. 4 12.2

2.9 3.0

11.9

2.9

1U

3.0

12.7

3.1

19. 5 34. 9 41. 7 54.6

4. 6 7.3 8.2 10.3

2.8

22.4

22.4

7, 146

2^95

81

9^60

9842

1, 120

2.9

22.1

22.1

7 15

1, 933

103

9145

9,848
1, 100

3.0

23.1

23.1

7,512
1, 808

126

9,194

9 5

823

2.9

23.2

23.2

7, 726

1, 778

149

9,355

9855

3.0

23.6

36.6

60.2

7,975

1^78

173

9 80

9,766
658

37

3.1

24.2

4.6

36.5

7.3 r

63.9

8.2

8, 133

1^70
1

9^06

9770

658

37

8 19

1, 362

234

9 7

9,653
658

144

9665

608

469

9517
608

231

846

1,220

12.4
1174

11.7
1891

20.5

1601

17.1
1804

19.7 16.1 14.0
1, 080

11.5
1, 158

12.4
1,007

10.7
976

10.0
1 9

10.0

10.3

76. 0 97.5

230. 7 401.0
107. 2 325. 1 377. 7 418.8

24.2 ! 143.7 389.0 684.4 917.3

8, 951

1, 112

298

9,765 10192 10 709

9, S79 10^38

987 942

374 471

9527

587

401

1265
11096 11185 11, 131 10,W2 10 948 10,678 10, 663 10^61 ! 10 465 10 455 10, 742 ; 11 12 11 780

1071

10.0

Ijh load. loss.ut.xls MW & MWH Page 81 9/12/97 IlflSAM



PacifiCoip RAMPP-5

DSM Pro ams

OWC Geothennal

0 OWC Co en 1

W OWC Co en 2

C OWC Combined C de

OWCBrid rTransL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

OSM Fro ams

I Idaho Co en 1

D Idaho Co en 2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSM Pro ams

Utah Wind

Utah Geothennal

U Utah Solar

T Utah Co en 1

A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27. 00/Ton

Utah Sim Ie C cleCT

Utah Pum edStora e

Utah W 0/UtTranL

Total

DSM Pro ams

W W o Wind

Y W o Combined C de

0 W oIGCCW odak2

M W oIGCCCT

I W oPCW odak2

N W o Coal $6.70/Ton

G W oSim leC de CT

Total i

DSMPro ams

Short TemiCa Purch

T Co eneration

0 Combined C cleCT

T Coal

A Transmission

L Sim 1c C de
Stora e

Total

S Native Load

Y Pum Stora e/Peak Re

S Lan Tenn Sales

T Short Term Sales

E DSMPro rams

M Total Re uirements

Existin Generation

L Lon Term Purchases

& Short Terai Purchases

R New Resources

Total Resources

Case # 47

625 MW OWC Industrial Customer

Load Loss in 1999

Cumulative Annual Energy (MWa)

1997

5.2

1998

10.5

1999 2000 2001 2002

15. 9 21.6 27.2 32.9

2003

39.1

2004

45.3

32.8

2005

51.6

2006

60.8

2009

76.9

2012 2016

96. 1 120.5

32. 8 122. 4 399. 0 720. 6 1,076.9

5.2

0.4

0.4

G.5

10.5

0.9

0.9

12.8

15. 9 21. 6 27. 2 32. 9 39. 1 78. 1 84. 3 183. 3 475. 9 816. 7 1, 197.4

1.3 1.7 2.1 2,6 3.1 3.5 4.0 4.7 5.9 7.2 8.9

1.3

18.8

1.7 2.1

26.6 34.1

2.6

42.2

3. 1 3.5

50. 2 58.3

4.0 4. 7 5.9 7.2 8.9

66. 8 79. 9 103. 7 132. 4 170.3

6. 5 12. 8 ' 18.8 26.6 34. 1 42. 2 50.2 58.3

2. 0 4. 0 ] 6. 2 8. 5 10. 8 13. 2 15. 6 18.0

66. 8 79. 9 103. 7 \ 132. 4 170.3

20.4 24.0 30.0 36. 8 45,5

zo

14.1

4. 0 6.2

28. 1 , 42.1

8.5

58.3

10.8

74.3

13.2 15.6 18.0 20.4 24.0 30.0 36.8

14.1 28.1 42.1 58.3 74.3

309.1

2,394.3
873.9

14.1

8, 980.1

288.0 307. 2 258.5 258.5 258.5 258.5 258.5 256.6 256.6

2^71.7 2,005.5 1,794.4 1,559,6 1,426.4 1394.7 1,284.0 1,123.8 1,085.9
256.6

922.2

256.6

814.9

979.9

28.1 42.1 58.3 74.3 90.9 107.9 125.1 142.8 169.5 216.5 272.6

869.3

335.8

970.0

330.6

965.0

2782

963.7

266.9

710.8

290.5

494,3

295.7

484.5

3197

465.7

323.1

32.8

465.9

343.6

32.8

465.9

328.3

122.4

447.1

353.1

399.0

443,9

370.9

45.5

90. 9 107. 9 125. 2 142. 8 169. 5 216. 5 272. 6 345.2
0. 2 0.4

32. 8 32. 8 122. 4 399. 0 720. 6 1,076.9

90.9 107. 9 157. 9 175. 6 291. 9 615. 5 993. 4 1,422.6

5.417.0 5.484.0 5,095.1 5,248.1 5,370.0 5^13.0 5,668.0 5,848.1 5,963.1 6,098.1 6,555.9 7012.0 7.489.2
256.6

771.0

1,202.6 1300.4 1^51. 5 1,336.3 1,328. 7 1^67.0 U27.7 1,274,3 1,324. 5 1,267.0 1213.0
345.2

8995.6 8568.3 8^43.0 8,465.3 8,443. 2 8,542. 01 8, 532.4 8528.4 8,545.3 8842. 8 9,078.0 9384.4

7.775. 0 7,695. 0 7^25. 1 7^12. 4 7,464. 0 7,653. 2 7,737. 7 7,710. 8 7, 686. 2 7,628. 7 7, 643. 5 7512. 4 7,528.4
408.6

370.1

720. 8 1,077.3

8.980. 1 8995. 6 8,568. 2 8543. 0 8465. 3 8,443. 3 8,542. 0 8,532. 4 8,528. 4 8,545. 31 8,842. 8 9078. 0 9384.4
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PadfiCorp RAMFP-5 Case# 47

y
.y
OQ
ro

83

625 MW OWC Industrial Customer

Load Loss in 1999

Financial Model Output for 1997-2016 (including end effects to 2046)
50-year 50-year
NPV Annual

at 7. 9% Growth

MM) Rate

CU System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
0. 51 Energy Sales (MWa)

Total Customera (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utilit Cost

44,108 3.17 Nominal Operating Revenues <$M)
0. 16 Real

2. 65 Nominal

-0. 34 Real

Nominal

Real

Cost m mills/kWh

Average Customer Bill ($

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 7, 9%)

Energy Svc Charge ($M)

43,551 3.065 Nominal Total Resource Cost ($M)
0.06 Real

2.44 Nonninal

-0. 54 Real

Cost in mills/kWh

13X1 1228 1S22 2|B!!! mn 2002 2003 2SM 2005 2006 2082 2012 2016

5, 725 5,792 5,404 5,557 5,678 5,821 5,977 6, 157 6,272 6,407 6^64

14 28 42 58 74 91 108 125 143 169 216

5,711 5,764 5,361

5,160 5^59 4,860

1339

8,010

15

1357

8,175

29

1,376

8,390

43

5,498

4,971

1,401

8,557

58

5,604 5,731

5,084 5^00

5^69 6,031

5,318 5,428

1,424 1,448 1,472 1,497

8,711 8,896 9,099 9,332

70 83 94 106

6,129

5502

1,520

9,590

118

6,237 6,648

5^58 5,875

1^44 1,617

9,822 10,975

133 165

2, 146 2,191 2,220 2^92 2^77 2^67 2,443 2,539 2,656 2.775 3,094

2, 146 2,127 2,092 IfSS 2,112 2,042 2,046 2,065 2.097 2.127 2,170

47.5

47.5

47.6

46.2

52.1

49.1

52.6

48.2

53.4

47.4

52.0

44.8

52.4

43.9

53.4

43.4

55.1

43.5

57.0 60.1

43. 7 42.2

1,602 1,614 1,614 1,636 1,669 1,635 1,659 1,697 1,747 1,797 1.913

1,602 1,567 1,521 1,497 1,483 1,411 1,390 1.380 1,379 1,378 1^42

-1.5

-0.2

1.4

-2.2

-0.4

2.9

-2.6

-0.6

4.5

-3.5

-1.0

6.2

-5.1

-1.5

7.9

-7.4

-2.3

9.8

-10.2

-3.3

11,8

-13.7

-4.7

14.0

-17.9

-6.5

15.2

-23.4 -44.1
.8.9 -19.1

7, 320 7. 798

273 345

7,048 7,452

6,210 6^02

1,686 1,791

12,154 13,900

190 220

3,612 4^49

2,319 2,423

66.4 73.5

42.6 41.9

2, 143 2,373
1S75 1353

-76.6 .132.0

-37. 7 -79.2

16.7 20.3 23.6 27.4

2,147 2,193 2,223 2,297 2,383 2375 2,451 2.549 2,665 2.783 3.095

2, 147 2/129 2,096 2, 102 2, 117 2,049 2,053 2,072 2, 104 2,133 2.171

47.4
47.4

47.4
46.0

51.8
48.8

52.2

47.8

52.8
46.9

51.3
44.3

51.7
43.3

52.5
42.7

54.0
42.6

55.6 58.2
42. 6 40.8

Notes:

1) $M = millions of dollars 2) General Inflation Rate is 3.0% annually
3) 50-year Real Levelized 4) 50-year Real Levelized

Utility Cost in mills/kWh = 43. 15 Total Resource Cost in mills/kWh =

3,598 4,198

2310 2394

63.6 69.3
40.8 39.5

41.24

Ijh load. loss. ul. ids Rnandal S/1Z/97 lf:09AM



PacifiCorp RAMPP-5 Case # 47

625 MW OWC Industrial Customer
Load Loss in 1999

Annual

Growth
Rate 1997 1998

Net System Projected Emissions

1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

System Energy
GWh 50, 037 50, 318 46, 955 47, 726 48, 655 49, 762 50, 971 52, 397 53, 234 54, 182 57, 782 61,286 64, 828
MWa 5,712 5,744 5,360 5,448 5,554 5,681 5,819 5,981 6,077 6,185 6,596 6,996 7,400

y
0)

<%
s

Total Annual Emissions 1000 Tons

0.45% C02 56,594 56,926 53,038 53,781

-0.05% NOx 132.6 131.7 123.4 124.0
0.03% TSP 11.8 11.7 11.1 11.1

Annual S stem Emission Rates Pounds/MWh

-0.91% C02 2,262 2,263 2,259 2,254
-1.41% NOx 5.30 5.24 5.25 5.20
-1. 32% TSP 0.47 0.47 0.47 0. 47

53,932
126.3

11.3

2,217
5. 19
0. 46

54,334
129.2

11.5

2, 184
5. 19
0.46

55, 367
130.9

11.6

2,172
5. 14
0. 46

55, 783
130.3

11.6

2, 129
4.97
0. 44

56,017

129.9
11.6

2,105
4.88
0. 44

56, 820

130.4
11.6

2,097
4.81
0. 43

58,232

130.7
11.7

2,016
4.52
0. 41

60,293
131.3

11.8

1,968
4.29
0. 39

61,669

131.3
11.9

1,903
4.05
0. 37

Emission Rates as Percent of 1997 Base

C02 100 100. 02 99.87 99. 63 98.00 96. 54 96.04 94. 13 93. 04 92. 72 89. 10 86. 98 84. 11

NOx 100 98.79 99.14 98.07 97.96 97.97 96.92 93.85 92.08 90.81 85.34 80.88 76.42
TSP 100 98. 97 100. 31 98.81 98. 55 97.92 96. 82 94. 07 92. 36 91. 13 86. 21 81.94 77. 69

20 Year Emissions 1000 Tons

C02
NOx
TSP

eraee Total

57,465 1, 149, 305
130 2,599

12 233
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FadfiCoip RAMPP-5

Short Term Ca Purch

DSMPro ams

'OWCGeothennal
0 OWC Co en 1
W OWC Co en 2
C OWC Combined C de

OWC Grid er Trans L

OWC Sim Ie C cleCT

OWCPum Stora

Total

DSM Pro ams

I Idaho Co nl

D Idaho Co en 2

A Idaho Combined C e

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSMPro ams

Utah Wind

UtahGeothennal
U Utah Solar

T UtahCc en 1

A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4
Utah IGCC CT

L7tah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27. 00/Ton
Utah Sim Ie C de CT

;UtahPum edStora

Utah W o/Ut Tran L

Total

1 DSM Pro ams

W W o Wind

Y W Combined C de

0 W oIGCCW odak2
M , W IGCC CT

I W PCW odak2
N W a Coal $6. 70/Ton

G W oSim leC de CT

Total

T DSMFro ams

0 Short TemiCa Purch

T Co oration

A Combined C de CT

t All Others
Total

Case # 48

625 MW OWC Industrial Customer

125 MW / Year Load Loss Starting in 1999
Incremental Summer Capacity (MW) of Resource Additions

1887159819992000200120022003250420052066 2009 2012 2016

78. 7 328. 5 500.0

'.8 7J ''.3 5'8 5. 8 5.9 5. 9 5.9 5. 8 8. 7 15.2 18.0 22.3

79. 6 309. 3 358. 3 360^

6.8

0.6

0.6

11.5

7.1

05

0.5

11.2

6.3

0.5

0.5

11.9

5.8

0.6

0.6

12.6

5.8

0.5

5.9

0.6

0. 5 0.6

12.3 13.0

5.9

0.6

0.6

12.9

5.9

0.6

0.&

13.0

5. 8 88. 3 324. 5 376. 3 382.5

0. 6 0. 9 1. 5 1. 7 2.1

0. 6 0.9

14. 2 22.2

1. 5 1.7

387 46.9

2.1

60.9

58.1

11.5

2.7

113.

2.6

11.9

2.8

12.6

2.9

12.3

2.9

13.0

2.9

12.9

3.0

13.0

3.1

14.2

3.0

22.2

4.6

38.7

8.1

18.0

46.9 137.0

9.5 11.9

2.7

21.6

21.6

2.6

21.4

21.4

2.8

21.5

21.5

2.9

21.9

21.9

2.9

21.5

21.5

Annual Summer Peak Ca ad (MW)
S Native Load 7, 313 7. 403

Y Lan Term Sales 2, 582 2. 648

S DSM Pro ams 22 i 43

T Total Re uirements 9, 873 10. 008

E

M Existin Generation 9 949 9 994

'Lon Term Purchases 1, 147 1. 191

L Short Term Ca Purch

& New Resources

R Total Resources

7, 430

2^69

64

9,735

10010

1, 121

7S11 7,565
2,295 1,933

86 108

9,730 9,390

9842

1, 120
9, 84S

1, 100

2.9

22.4

22.4

7,637

1808

130

9^15

9855

823

3.0

22.4

22.4

7, 726

1, 778

153

9,351

9855

3.1

22.6

22.6

7,975

1^78

175

9^78

9 66

658

3.0

23.6

23.6

8, 133

1, 370

199

9304

9,770
658

11,096 11,185 11,131 10,962 10,948 10678 10,663 10.424 10428

Reserves 1, 223 1. 178

Reserve Mar n (RM 12. 4 11.8
1^97

14.3
1, 232

12.7
1^58

16.6 14.6
1/311

14.0
1^)46

11.2
1, 124

12.1

4.6

36.4

79.G

116.0

8^19

1^62

235
9

9,653
658

80

10 91

945

10.0

8.1 9.5 11.9

63. 5 76. 1 97.2

78. 7 328. 5 500.0

309. 3 358. 3 418.3

18.0

451. 5 762. 9 1,033.5

8,951

1/112

299

9764

9,665
608

79

389

10741

976

10.0

9^79 10,238

987 942

375 472

10191 10 708

9,517
608

329

748

11^12

1, 019

10.0

9, 509

587

500

1, 183

11,779

1, 071

10.0
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PadfiCorp RAMFP-5
Case # 48

625 MW OWC Industrial Customer

125 MW / Year Load Loss Starting in 1999
Cumulative Annual Energy (MWa)

1997

DSMPro ams
OWC Geothermal

0 OWC Co en 1

W OWC Co en 2
C OWC Combined C de

OWCBrid erTransL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

DSMPro

I Idaho Co en 1

D Idaho Co en 2
A Idaho Combined C de

H Idaho Brid er Trans

0 Idaho Htr/Id Trans L

Total

DSM Pro ams

Utah Wind

Utah Geothennal

U Utah Solar

T Utah Co en 1

A Utah Co en 2

H Utah Combined C de
Utah IGCC Hunter 4

UtahIGCCCT

Utah PC Hunter 4

Utah Coal $23.25/Ton

Utah Coal $27. 00/Ton

Utah Sim Ie C cleCT

Utah Pum ed Stora e

Utah W o/UtTranL

Total

DSMFro ams
W W o Wind

Y W o Combined C de

0 W oIGCCW odak2

M W oIGCCCT

I W oPCW odak2

N W o Coal $6. 70/Ton

G IW o Sim Ie C cleCT

Total

DSMPro ams

Short Term Ca Purch

T Co eneration

0 Combined C cleCT

T Coal

A Transmission

L Sim Ie C de

Stora e

Total

S Native Load

Y Fum Stora e/PeakRe

S Lan Tenn Sales

T Short Term Sales

E DSMPro rams

M Total Re uirements

Existin Generation

L Lan Term Purchases

& Short Term Purchases

R New Resources

Total Resources

5.2

1998

10.5

1999

15.2

2000 2001. 2002 2003 2004 2005 2006 2009 2012 2016

5.2

0.4

0.4

7.8

10.5

0.9

0.9

15.4

15.2

1.3

19.3 23.5 27.9 32.3 36.6 41.0 47.5 58.7 72.1 88.7

67. 7 331. 0 636. 0 942.4

19. 3 23. 5 27. 9 32. 3 36. 6 41. 0 115. 2 389. 7 708. 0 1,031.1

2.6 3.1 3. 5 4.0 4,7 5.9 7.3 8.91.7 2.2

4.7 5.9 7.3 8.91.3 1. 7 2.2 2.6 3. 1 3.5 4.0

23.5 32. 2 40.6 49. 5 58.4 67.4 77. 4 92.9 120.3 153.7 197.4

49.4

2.2

15.4

4.3

23.5

6.6

32.2

8.9

40.6

11.3

49.5

13.6

58.4

16.0

67.4

18.4

77.4

20.9

16.9

92. 9 120. 3 153. 7 263.7

24. 5 31. 3 39. 3 49.6

2.2

15.6

4.3

31.1

6.6

46.6

8.9

62.2

11.3

77.5

13.6

93.6

16.0 18.4 20.9 24.5 31.3 39.3 49.6

109, 7 126. 0 143. 2 169. 6 216. 2 272. 3 344.6
0. 1 0.3 0.5

67. 7 331. 0 636. 0 991.9

16.9

15.6 31.1 *6.6 62.2 77.5 93.6 109.7 126.0 143.2 237.3 547^ 908.6 1^53.9

5, 417. 0 5/484.0

308.9 309.3

2^94. 3 2, 271.7
882.3 983.9

15. 6 (31.1

8,986. 9 9 018.0

7, 774. 1 7, 713.9

869. 3 970.0

343. 5 334,1

8 986. 9 9,018.0

5, 495. 1 5, 548.1

307. 2 258,5

2.005. 5 1,794.4

1, 141. 6 1, 277.1

46. 6 62.1

8,902. 8 8,815.9

5. 570. 0 5, 613. 0 5, 668. 0 5, 848.1

258, 5 258. 5 258. 5 258.5

1^59. 6 ! 1,426. 4 1,394. 7 1,284.0
1J36.1 . 1^68.2 1^68.7 1^86.4

77. 5 93. 6 109. 7) 126.0

8,646.7 : 8/572.5 8, 580.2 8,551.0

5,963. 1 6,098.1

256. 6 256,6

1. 123. 8 1,085.9

1348.2 1^96,8
143. 2 169.6

8 548. 4 8 567.7

6^55. 9 7,012. 0 7,489.2
256. 6 256. 6 256.6

922. 2 814. 9 771.0

1^17. 8 1,227. 2 1, 191.6
272.4216.2 344.6

8, 836. 3 9,038. 4 9 363.7

7.620,7 7,529. 4 ! 7,611.2 ; 7,725.8 7,755.0 7,734. 9 7,729. 3 7,674.2 7,683. 1 7,574. 3 7^53.5
'965.0 963. 7 711. 3 496. 1 485. 6 465. 9 465.9 465.9 447. 1 443.9 408.6
317. 1 322.8 324. 1 350. 6 339. 6 350.2 353.3 359.8 375. 1 383.9 392.3

67, 7 331. 1 636, 3 1009,3

8.902. 8 8,815.91 8,646.7. 8,572. 5. 8,580.21 8,551.0 8,548.4 8567. 6 8,836.3 9,038. 4 9^63.7
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PacifiCorp RAMPP-5 Case # 48

Annual

Growth

Rate

625 MW OWC Industrial Customer
125 MW / Year Load Loss Starting in 1999

Net System Projected Emissions

S stem Encr

GWh
MWa

1997

50,022
5,710

1998

50,478
5,762

1999 2000 2001 2002 2003

50,420
5,756

s
%
00
so

Total Annual Emission 1000 Tons

0.48% C02 56,585 56,900 56,304
-0.02% NOx 132.6 131.7 129.5

0.09% TSP 11.8 11.7 11.6

50,321
5,744

56, 198
128.6

11.6

Annual S stem Emission Rates Pound /MWh

-0.88% C02 2,262 2,254 2,233 2,234
-1. 37% NOx 5. 30 5. 22 5. 14 5. 11

-1.27% TSP 0.47 0. 47 0. 46 0. 46

50,379
5,751

55^56
129.4

11.6

2,206
5. 14
0.46

Emission Rates as Percent of 1997 Base

C02 100 99. 65 98. 72
NOx 100 98. 42 96. 95
TSP 100 98. 59 97. 87

20 Year Emissions 1000 Tons
C02
NOx
TSF

98.73 97.49

96, 41 96. 90

97. 76 97. 59

raee Total

50,614
5,778

55, 135
130.7

11.6

2, 179

5.16
0.46

96.30
97.44
97.50

50,955
5,817

55,459
131.3
11.7

2, 177

5. 15
0.46

96. 22

97.19
97.44

2004

52,390
5,981

55,950
130.8
11.7

2, 136
5.00
0. 45

94. 41

94.24
94.87

2005

53^30
6,076

56,252
130.7

11.7

2,114

4.91
0.44

93.42
92.64
93. 24

2006

54,180
6,185

57,096
131.3
11.8

2,108

4.85
0.43

93.16
91.41
92. 06

2009

57,784
6,596

58,458
131.4

11.8

2,023
4. 55
0. 41

89.43
85.79
86.82

2012

61,288
6,996

60,520
132.0

11.9

1,975

4.31
0.39

87.29
81.27
82. 44

2016

64,833
7,401

61,965
132.1

12.0

1,912
4. 08
0. 37

84.49
76.90
78. 42

58,032 1, 160, 636

131 2,624
12 236
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PaciflCorp RAMFF-5 Case # 48

1
%
00
00

625 MW OWC Industrial Customer

125 MW / Year Load Loss Starting in 1999

Financial Model Output for 1997-2016 (including end effects to 2046)
50-year 50-year

NPV Annual

at 7. 9% Growth

($M) Rate

cu

0. 51

44,269 3.18 Nominal
0. 17 Real

2.66 Noininal

-0. 33 Real

Noniinal

Real

43,723 3.074 Nominal
0.07 Real

2.45 Nominal

-0. 53 Real

Notes:

1) $M = millions of dollars

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utili Cost

Operating Revenues ($M)

Costmmills/kWh

Average Customer Bill ($)

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 7.9%)

Energy Svc Charge ($M)

Total Resource Cost ($M)

Cost in mills/kWh

2) General Inflation Rate is 3.0% annually

1997

5,725

16

5,710

5,159

1,339

8,012

16

2, 146

2,146

47.5

47.5

1,602
1,602

-1.7

-0.2

1.6

2,147

2, 147

47.4
47.4

1998

5,792

31

5,761

5.257

1,357

8,178

32

2,190

2,126

47.6

46.2

1,614
\SS!

-2.3

-0.4

3.2

2,193

2, 129

47.4
46.0

1999 2000 2001 2fiB2 20Q3 2004 2SB5 2006 2009 2012 2016

5,804

47

5,757

5,256

1379

8,394

47

2,269

2,139

49.3

46.5

1.646
1,551

-2.7

-0.7

5.0

2,273

2,143

49.0
46.2

5,857

62

5,794

5,267

1,403

8^62

62

2328

2,130

50,5

46.2

1,659
1^18

-3.4

-1.0

6.8

2,334

2,136

50.0
45.8

5,878

77

5,801

5fSl

1,426

8,715

75

2,404

2,136

52.0

46.2

1,686
l/t98

-5.0

-1.5

8.7

2,411

2,142

51.4
45.7

5, 921 5,977 6, 157 6, 272 6, 407 6/864

94 110 126 143 170 216

5,828 5,867 6,031 6,128 6,237 6,648

5,298 5,316 5,427 5,501 5,558 5,875

1,449 1,472 1,497 1^20 1^44 1,617

8.885 9, 068 9, 290 9, 534 9, 766 10, 905

88 99 110 121 135 165

2^81 2,439 2,538 2,651 2,770 3, 104

2.054 2,042 2,064 2,093 2,123 2,177

51.3

44.3

52.4

43.9

53.4

43.4

55.0

43.4

56.9 60.3

43. 6 42.3

1,644 1,656 1,696 1,744 1,794 1,919
1,418 1.387 1,379 1376 1375 1^46

-7.2

-2.3

10.7

-9.9

-3.3

12.7

-13.4

-4.6

15.0

-17.4
.tA

16.0

-22.8 -43.3

-8.7 -18.7

17.4 20.7

2,390 2,448 2,548 2,661 2,779 3,106

2,061 2,050 2,072 2,100 2,130 2,178

3) 50-year Real Levelized
Utility Cost in mills/kWh =

50.7 51.6 52.5 53.9 55.5 58.4
43. 7 43. 2 42. 7 42. 6 42. 6 40.9

4) 50-year Real Levelized

43. 00 Total Resource Cost in mills/kWh =

7320 7,798

272 345

7,048 7,453

6,210 6,603

1,686 1,791

12,068 13,840

189 218

3,623 4,258

2,325 2^28

66.6 73.6

42.7 42.0

2,149 2,377
1379 1,356

.75.4 .130.7

-37.0 -78.0

23.9 27.4

3,610 4,208

2,317 2,400

63.8 69.4
40. 9 39.6

41. 11
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PacifiCorp RAMPF-5 Case # 49

Short Term Ca Purdi

DSMPro ams

OWC Geothermal

0 OWC Co en 1

W OWC Co en 2

C I OWC Combined C de
OWC Brid er Trans L

OWC Sim 1c C IcCT
OWCPum Stora e

Total

DSMPro ams

I Idaho Co en 1

D Idaho Co en 2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSMPro ams

Utah Wind

Utah Geothermal

U Utah Solar

T UtahCo en 1

A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4
Utah Coal $23. 25/Ton

Utah Coal $27.00/Ton

Utah Sim Ie C cleCT

Utah Pum edStora e

Utah W o UtTranL

Total

DSMFro ams

W W o Wind

Y W o Combined C de

0 |W oIGCCW odak2
M W oIGCCCT

I W oPCW odak2
N W o Coal $6. 70/Ton

G W oSim leC cleCT

Total

T DSMPro ams

0 Short Term Ca Purch

T Co eneration

A Combined C cleCT

L All Others

Total

625 MW OWC Industrial Customer

125 MW / Year Load Loss Starting in 1999
Incremental Summer Capacity (MW) of Resource Additions

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

6. 8 7. 1 7, 0 7. 3 7. 3 7. 3 7. 8 7. 8 7. 8 11.5

6. 8 i 7.1

0. 6 0.5

0.6

9.7

0.5

9.2

7.0

0.5

0.5

10.3

73

0.6

0.6

11^

7.3

0.5

0.5

10.4

7.3

0.6

0.6

10.7

39.9

7. 8 47.7

0. 6 0.6

116.6

7.8 128.1

0. 6 ) 0.9

2009 2012 2016

236. 7 402.3

20. 2 24.4 30-5

324. 1 375. 5 429.5

344. 3 399. 9 460.0

1. 5 1. 7 [ 2.1

0.6

10.5

0.6 0.6

10. 7 11.0

0.9

18.1

1. 5 1.7

32. 5 38.3

9.7

2.5

9.2 10.3

2.5 2.7

11.2

2.8

10.4

2.9

10.7

3.0

10. 5 10.7

2. 9 , 3.0

11.0

3.1

18.1

4.6

2.5

19.6

2S ' 2.7

19. 3 20.5

19.6 19.3 20.5

2.8

21.9

21.9

2. 9 3.0

21. 1 21.6

2. 9 3.0 3.1 4.6

21. 8 22. 1 22. 5 35.1

39.9 116.6

7.3

61.5

8.2

2.1

49.0

32. 5 38.3 49.0

7. 3 8, 2 10.3

10.3

72, 6 91.9

236. 7 402.3

324. 1 375. 5 429.5

21.1 21.6 21.8 62.0 22.5 151.7 385.6 684.8 923.7

Annual Summer Peak Ca aci (MW)
S Native Load

Y I Lan Tenn Sales
5 DSMPro ams

T Total Re uirements

E

M Exis ' Generation

Lan Term Purchases

L Short Term Ca Furch

& New Resources

R Total Resources

7,313

2, 582

20

9875

9, 949

1,147

7,403

2,648

39 i
10,012

9, 994

1, 191

7, 430

2, 369

59

9,740

10010

1, 121

7^21

2,295

81

9,735

9842

1, 120

7, 565

1, 933

102

9,396

9848

1, 100

7^37

1^08
124

9^21

9855

823

7726

1, 778

146

9^58

9855

7, 975

1, 578

168

9 85

9,766
658

40

11, 096 s 11/185 11,131 10,962 10,948 10 678 i 10 663 ID

8,133

1, 370

190

9313

9,770

658

40

10,468

8^19

1, 362

225

9 6

9,653

658

156

10,467

8, 951

1, 112

28

9, 776

9, 665

608

481

10,754

9, 579

987

360

10^06

9 27

608

237

856

11 8

10238

942

452

10,728

9527

587

402

1286

11802

Reserves

Reserve Mar 'n(RM
1,220

12.4

1, 174

11.7

1 92

14.3

1 7

12.6

1 53

16.5

I 7

14.6

1 04

13.9
1W8
11S

1,155
12.4

1, 012

10.7

977

10.0

1 21

10.0

1073

10.0
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FaclHCorp RAMPP-5 Case # 49

DSM Pro ams

OWC Geothermal

0 OWC Co en 1

W OWC Co en 2

C OWC Combined C de

OWCBrid erTransL

OWC Sim Ie C de CT

OWCPum Stora e

Total

DSMPro ams

I Idaho Co en 1

D Idaho Co en 2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSM Pro ams

Utah Wind

Utah Geothemial

U Utah Solar

T Utah Co enl

A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $2325/Ton

Utah Coal $27, 00/Ton

Utah Sim ]eC cleCT

Utah Pum edStora e
Utah W o/UtTranL

Total

DSM Pro ams

W W o Wind

Y W o Combined C de
0 W oIGCCW odak2

M W oIGCCCT

I W oPCW odak2

N W o Coal $6.70/Ton

G W oSim leC cleCT

Total

IDSMPro ams

Short Term Ca Purch

T Co eneration

0 Combined C cleCT

T Coal
A Transinission

L Sim Ie C de

Stora e

Total

625 MW OWC Industrial Customer

125 MW / Year Load Loss Starting in 1999
Cumulative Annual Energy (MWa)

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

5. 2 10. 5 15. 9 21, 6 27, 2 32. 9 39. 1 45. 3 51. 6 60. 8 76. 9 96. 1 120.5

5.2 10.5

0.4 0.9

0.4 0.9

6. 5 12.8

15.9 21.6 27^

1. 3 1. 7 2.2

1.3

19.6

1.7 2.2

26. 8 33.4

32.9

2.6

2.6

40.1

39.1

3.1

35.7

81.0

3.5

357 133. 2 409. 0 728. 6 1, 094.1

87.3 194. 0 485. 9 824. 7 1,214.6

4.0 4.7 5.9 7.3 8.9

3.1 3.5

467 53.3

4.0

60.1

47

71.8

5.9 7. 3 8.9

93. 2 118, 5 150.9

6.5

2.0

12.8

4.0

19.6

6.2

26.8

8.5

33.4

10,8

40.1

13.2

46.7

15.6

53.3

18.0

60.1

20.4

71.8

24.0

93.2

30.0

118. 5 150.9

36.8

2.0

14.1

4.0 6.2 8.5 10.8

28. 1 43. 0 58. 6 73.6

13.2 15.6 1S.O

88.8 104.4 120,1

35.7

20. 4 24.0 30.0

136. 1 161. 3 205.9

36.8

14.1 28.1 43.0 58.6 73.6 88.8 104.4 155.8

45.5

45.5

258. 8 325.9

0. 2 0.4

35.7 133. 2 409. 0 728. 6 1,094.1

171.8 294. 5 615. 0 9B7. 6 1,420.4

S Native Load 5,417.0 5,484.0 5,495. 1 5^48, 1 5^70.0 5,613.0 5,668,0 5,848.1 5,963. 1 6,098.1 6^55.9 7012,0 7,489.2
Y Pum Stara e/Feak Re 309. 4 309. 5 299. 0 258. 5 258. 5 258. 5 258. 5 258. 5 256. 6 256. 6 256. 6 256. 6 256.6

S Lan Tenn Sales 2^94. 3 2^71. 7 2,005. 5 1,794. 4 1^59. 6 1,426. 4 1,394. 7 1,284. 0 1,123. 8 1/085. 9 922. 2 814. 9 771.0
T Short Term Sales 878. 4 979. 9 1, 127. 9 1, 215. 9 U16. 1 1, 297. 3 U28. 1 1, 266. 9 1^10. 0 1/282. 5 1^25. 2 1265. 9 1, 211,9

E DSM Pro rams 14. 1 28. 1 43. 0 58. 6 3. 6 88. 8 104. 4 120, 1 136. 1 161. 3 205. 9 258. 325,9

M Total Re uiiements 8,984. 9 9,017. 1 8884. 5 8758. 3 8, 630. 6 8, 506. 3 8, 545. 0 8, 537. 3 8, 517. 4 8561. 7 8, 854. 01 9,090. 7 9, 402.7

Existin Generation 7. 775. 2 7716. 5 7, 603. 7 7, 508. 5 7, 612, 3 7,707. 8 7, 740. 0 7, 712, 8 7, 688. 7 7, 628. 5 7, 6447 7^46. 5 7, 529.5

L Lan Term Purchases 869. 3 970. 0 965. 0 963. 7 710. 8 494. 8 484. 5 465. 7 465. 9 465. 9 447. 1 443. 9 408.6

& Short Temi Purchases 340. 4 330. 6 315. 8 286. 0 307. 5 303. 7 320. 4 323. 1 327. 1 334^ 353. 1 371. 5 370.0

RlNewResouicei 35.7 35.7 133.2 409.0 728.8 1,094.5
Total Resources 8,984.9 9,017.1 8884.51 8,758.3 8,630.6 8 06.3 i 8,545.0 8,537.3 8^17.4 1 8,561.7 8,854.0 9,090.7 9402.6
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FadfiCorp RAMPF-5 Case # 49

3'
m,
^s

50-year 5 0-y ear
NPV Annual

at 7. 9% Growth

(«M) R»te

cu

625 MW OWC Industrial Customer

125 MW / Year Load Loss Starting in 1999

Financial Model Output for 1997-2016 (including end effects to 2046)

44,256

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
0.51 Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utilit Cost

3.17 Nominal Operating Revenues ($M)
0.17 Real

2.65 Nominal

-0. 34 Real

Nominal

Real

Cost in miIls/kWh

Average Customer Bill ($

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 7.9%)

Energy Svc Charge ($M)

43,689 3.069 Nominal Total Resource Cost ($M)
0.07 Real

2.44 Nominal

-0. 54 Real

Cost m mms/kWh

122Z 1998

47.5

47.5

-1.5

-0.2

1.4

1999 acaQ 20fil 2QQ2 2QQ3 2004 2005 3QQ& 2009 2Q12 2016

5,725 5,792 5,804 5,857 5,878 5,921 5,977 6,157 6,272 6,407 6^64
14 28 43 59 74 89 104 120 136 161 206

5,711 5,764 5,761 5,798 5,805 5,833 5,872 6,036 6,136 6,245 6.658

5,160 5^59 5,259 5^70 5,284 5302 5^21 5,433 5,508 5.566 5,884

1,339 1357 1,379 1,403 1,426 1,449 1,472 1,497 1^20 1,544 1.617

8,010 8,175 8,390 8,557 8,712 8,897 9,101 9,336 9.599 9,828 10,975

15 29 43 58 71 83 94 105 116 130 158

2,146 2,191 2,270 1330 2,405 2^85 2,443 2,540 2,657 2.777 3.097

2,146 2,127 2,139 2,132 2,137 2,057 2,046 2.065 2,098 2,128 2.172

47.6

46.2

49.3

46.4

50.5

46.2

52.0

46.2

51.3

44.3

52.4

43.9

53.4

43.4

55.1

43.5

57.0 60.1

43. 6 42.1

1,602 1,614 1,646 1,660 1,687 1^46 1,660 1,697 1,748 1,798 1,915

1,602 1,567 1,551 1^19 1,499 1,420 1,390 1,380 1,380 1,378 1343

-2.2

-0.4

2.9

-2.6

-0.6

4.5

-3.4

-1.0

6.2

-5.1

-1.5

8.0

-7.4

-2.3

9.8

-10.2

-3.3

11.8

-13.8

-4.7

13.9

-18.0

-6.5

15.0

-23.6

-8.9

16.4

-44.4

-19.2

19.6

2,147 2, 193 2,273 2335 2,411 2,392 2,452 2,549 2.666 2,784 3.097

2,147 2,129 2,143 2,137 2,142 2,064 2,053 2,073 2,105 2,134 2,172

Notes:

1) $M = millions of dollars 2) General Inflation Rate is 3.0% annually

Ijh load.dec. irt. ris Finandal

47.4 47.4 49.0 50.1 51.4

47.4 46.0 46.2 45.8 45.7

3) 50-year Real Levelized

5»,7 51.7 52.5 54.0 55.6 58.2
43.8 43.3 42.7 42.7 42.6 40.8

4) 50-year Real Levelized

Utility Cost in miUs/kWh ^ 42. 90 Total Resource Cost in mills/kWh =

7,320 7,798

259 326

7,062 7,472

6,223 6^21

1,686 1,791

12,147 13,902

181 208

3,617 4^53

2,322 2,426

66.4 73.3

42.6 41.8

2,145 2375

1,377 1354

-77.0 132.8

-37.9 -79.7

22.5 25.7

3,601 4,199

2,312 2395

63.6 69.3
40.8 39.5

41. 08

9f1Z/97 11:10 AM



FacifiCorp RAMPP-5 Case* 49

625 MW OWC Industrial Customer

125 MW / Year Load Loss Starting in 1999

Net System Projected Emissions
Annual

Growth

Rate 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

5'
%
s

System Enerev

GWh 50,039 50,506 50,380 50,353
MWa 5,712 5,766 5,751 5,748

Total Annual Emissions 1000 Tons

0.46% C02 56,594 56,926 56,266 56,089
-0.05% NOx 132.6 131.7 129.4 128.2
0.04% TSP 11.8 11.7 11.6 11.6

Annual S stem Emission Rates Pounds/MWh

-0.91% C02 2,262 2,254 2,234 2,228
-1.42% NOx 5.30 5.22 5.14 5.09
-1.33% TSP 0.47 0.47 0. 46 0. 46

50,413
5,755

55,577
129.4

11.6

2,205
5. 13
0.46

50,656
5,783

55,051
130.3

11.6

2, 174
5.15
0. 46

51,002
5,822

55,394
131.0

11.6

2,172
5. 14
0.46

52,441

5,986

55,814
130.4

11.6

2,129
4.97
0. 44

53,292

6,084

56,056
129.9

11.6

2,104
4.88
0.44

54,253
6,193

56,856
130.4

11.7

2,096
4. 81
0.43

57,874

6,607

58,276
130.7

11.7

2,014
4.52
0. 41

61,406
7,010

60,368
131.4

11.9

1,966
4.28

0. 39

64, 997
7,420

61,744
131.3

11.9

1,900
4. 04

0. 37

Emission Rates as Percent of 1997 Base

C02 100 99. 66 98. 75 98.49 97. 47 96.09 96. 03 94. 10 93. 00 92. 66 89. 03 86.92 83. 99

NOx 100 98. 43 96. 91 96. 06 96. 87 97. 11 96. 90 93. 81 92.02 90. 71 85. 23 80. 78 76. 25

TSP 100 98.60 97.78 97.31 97.44 96.93 96.78 94.03 92.31 91.11 86.10 81.89 77.51

20 Year Emissions 1000 Tons

C02
NOx
TSP

eraee Total

57,898 1, 157,952

131 2,614
12 234

Ijh load.dec,ut.xls 9/12/97 11:10AM



PaciHCoip RAMPF-5

Short Term Ca Purch

DSMPro ams

OWCGeothemial

0 OWC Co en 1
W OWC Co en 2
C OWC Combined C de

OWCBrid erTransL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

DSMPro ams

I Idaho Co en 1

D Idaho Co en 2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/IdTransL

Total

DSMPro ams

Utah Wind

Utah Geo thermal

U UtahSoIir
T UtahC en 1

A UtahC en 2

H Utah Combined C de

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23.25/Ton

Utah Coal $27. 00/Ton

Utah Sim Ie C cleCT

Utah Pum edStora e

Utah W o/UtTranL

Total

DSMPro ams
W W o Wind

Y W o Combined C de

0 IW oIGCCW odak2
M!W IGCCCT

I W FCW od«k2
N W oCoaI 36. 70/Ton

G W oSim leC cleCT

Total

T DSMPro ams

0 Short Term Ca Purch

T Co eneration

A Combined C cleCT

L ; All Others

Total

Case # 51

Flat Wholesale Short Term Market Prices
( Prices Constant at 1997 Levels)

Incremental Summer Capacity (MW) of Resource Additions

1S27 1998 1999 2000 2001 2002 2003 2G04 2005 20W 2009 2012 2016

13-° 110.2 301.1 500.0 412.2 500.0 500.0 500.0 500.0

6-8 7'1 7.°' 7.5 79 79 . 8.0 8.0 8.0 12. 3 20. 5 24. 3 30.7

6.8

0.6

0.6

11.5

7.1

0.5

7,0

0.6

Ul5 0.6

11.2 11.9

7S

0.5

0.5

12.7

7.9

0.6

0.6

12.4

11.5

2.8

11. 2 11.9

2. 8 2.8

12.7

2.8

12.4

2,9

2.8 2.8 2.8 2.8

21. 7 21. 6 22.3

21.7 2L6 22.3

23.5

13.0

36.5

2.9

23.8

23.8

Annual Summer Peak Ca ad (MW)
S INativeLoad 7^13 7, 403

Y I Long Term Sales 2,582 l.^S,

S IDSMPro rams 22 43

T | Total Re uirements 9873 10008

E

M Existin Generation 9,949 9,994 10010

Lon Term Purchases 1, U7 1, 191 1. 121

L | Short Term Ca Purch

& New Resources
R Total Resources

9, 842

1, 120

13

7.9

0.6

O.fi

13.0

13.0

3.0

3.0

24.5
110.2

134.7

7,940 8,137

1, 933 . 1, 808

113 ! 13

9,760 9 808

9, 848 9 5

1, 100 823

110

8.0

0.6

0.6

13.1

13.1

3.0

24.7

301.1

325.8

9855

301

11096 11, 185 11131 10,975 ! 10 948 10 788 10 964

iReserves 1^23 i 1, 178 1 273 998
I Reserve Margin (RM) ( 12.4 11.8 12.9 10.0

1, 188

12.2
981

10.0
997

10.0

66.0

74.0

0.6

0.6

13.8

13.8

3.0

3.0

25.4

500.0

66.0

8, 351 8, 600

1, 778 ' 1, 578

162 I 188 ,

9,967 : 9.990

9766

658

500

66

10,990

999;

10.0

179. 6 381. 2 108. 3 571.5

^2. 2 7.8

8. 0 191.9 401.7 624. 8 610.0

0, 6 '. 1.0 1. 7 1.9 2.4

0. 6 1.0 1.7 1.9

14. 4 22. 8 39. 3 47.3

14.4 22.8

3. 1 5.1

39.3

8.4

47.3

9.5

3.1

26.1

412.2

5.1

41.2
500.0

179.6

8.4

69.9
500.0
381.2

591.4 438.3 720.8 951.1

658

412

66

10,906

991

10.0
1^)05

10.0
1, 036

10.0

1 78

10.0

2.4

61.4

61.4

11.9

9. 5 | 11.9

83. 0 106.4

500. 0 500.0

108.3 571.5

492. 2 7.8

183. 5 | 1,185.7

8,758 i 8,944 9,576 10^04 10,863
1,370 1^62 ' 1, 112 987 ! 942

214 255 325 ' 408 ' 514

9 914 10 1 10 363 10,783 11,291

9, 770 9, 653' 9, 665 9 27 9527
658 608 608 587

500 500 500 500

246 627 17 1807

11 057 j 11400 11862 12^21

1129

10.0

!jh saiesflal. xls MW&MWH Page 93 8/27/97 9:48 AM



PadfiCoip RAMFP-5 Case # 51

Flat Wholesale Short Term Market Prices

( Prices Constant at 1997 Levels)
Cumulative Annual Energy (MWa)

1997 1998 1. 999 2000 2001 2002 2003 2004 2005

5.2 10.5 15.9 21.5 27.5 33.5 395 45.6 51.7

5. 2 10. 5 15. 9 21. 5 27. 5 33. 5 39. 5 104. 8 110.9

0,5

0.5

7.8

0.9 1.3 1.8 2.2

DSM Pro ams

OWC Geothermal

0 OWC Co en 1

W OWC Co en 2

C OWC Combined C de

OWCBrid erTransL

OWC Sim Ie C de CT

OWC Pum Stora e

Total

DSMPro ams

I Idaho Co nl

D Idaho Co n2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSMPro ams

Utah Wind

Utah Geothermal

U Utah Solar

T Utah Co en 1

A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4

UtahIGCCCT
Utah PC Hunter 4

Utah Coal $23.25/Ton

Utah Coal $27. 00/Ton

Utah Sim Ie C cleCT

Utah Fum edStora e

Utah W 0/UtTranL

Total

DSM Pro ams
W W o Wind

Y W o Combined C de

0 W a IGCC W odak 2

M W oIGCCCT

I W o PC W odak 2

N W o Coal $6. 70/Ton
G W oSim leC cleCT

Total

DSM Pro ams

Short Term Ca Furch

T Co eneration

0 Combined C cleCT

T Coal

A Transmission

L Sim Ie C de

Stora e

Total

S Native Load
Y Fun Stora e/Feak Re 309. 4 i 308. 8 294. 9 258. 5 258.5
S Lnn Tenn Sales

T Short Tenn Sales

E DSMFro ams

M Total Re uiraments

Existin Generation
L Lan Term Purchases

& Short Term Purchases

R New Resources

Total Resources

2006 2009 2012 2016

61. 1 77. 0 96. 1 120.6

59. 1 59. 1 219. 9 561. 2 658. 2 1, 169.9

27 3.1 3.6 4.0

0. 9 1. 3 1. 8 2. 2 2. 7 3. 1 3. 6 4.0

15.4 23.5 32.2 40.7 49.6 58.6 68.2 78.3

19, 6 19.9

281. 0 638. 2 773. 9 1^10.4

4.9 6. 2 7. 8 9.7

4.9 6.2 7.8 9.7

94.2 121. 8 155, 4 199.1

7.8

2.2

15. 4 23. 5 32. 2 40. 7 49. 6 58. 6 68. 2 78.3

4.5 6.8 9.1 11.4 13.8 16.2 18.6 21.0

94.2 121.8 155.4 199.1

25.3 32.2 40.3 50.7

2.2

15.7

4.5

31.3

6.8

47.5

9.1

64.5

0.0

11.4

81.7

13.8

99.5

0.1

16.2 18.6 21.0 25.3 32.2 40.3

15.7 31. 3 ! 47.5 64.5 81.7 99.6

117. 4 136, 0 155.1

0. 2 0. 4 0.2

59. 1 59.1

117.6 195. 5 214.4

50.7

380,1185. 4 237. 3 299.6

0.3 ' 0.3 0.3

219. 9 | 561. 2 658. 2 1 169.9

19, 6 19.9

405. 6 798. 7 977. 6 1,569.9

5,<17,0 i 5,484.0 5^95.1 5,748.1 5,870.0 6,013.0 6,168.0 6348.1 6,41>3.1 6^98.1 \ 7,055.9 7^12.0 7,989.2

2,394. 3 ' 2^71.7 2,005.5 1,794.4 1,559.6

258. 5 258. 5 258. 5 256.6

1426. 4 1, 394. 7 1, 284. 0 \ 1, 123.8

8747

15.

1.003. 7 1, 134. 8 1, 160. 5 1, 125. 1 1022.0

31.3 47.5 64.5 81. 99.5

933.8

117.4

898.8

36.0

958.1

155.1

8 979.7 9.037.0 1 8,982.8 8 896.9 8 731.5 8,620.4 8,637.7 8 653.3 8,646.5

256. 6 256. 6 256. 6 256.6

1,085.9 922. 2 814.9 771.0

981. 1 1,080.7 860, 6 977.0

185.4 237. 3 299. 6 380.1

8736, 2 9078. 1 9, 144. 5 9, 613.5

7.774.5 7.775. 1 7,727.3 7,655. 6 7,723.4 7,826.5 7,862.< 7,834.7 7,829. 8 7,748. 2 7,766. 5 7,713. 7 7,7»0.6
869.3

335.8

970.0

291.9

965.0

290.5

963.7

277.6

710.8

297.2

492.9

301.0
0.1

482.4

292.6

0.2

462.7

296.4
59.5

462.7

294.6

59.3

462.7

305.1

220.1

443.9

306.3

561.4

441.4

311.5

678.0

407.3

315.8

1189.8

8979. 71 9037.0 8,982.8 8,896.91 8,731.5 8620.41 8,637. 7 8,653, 3 8,646.4 8,736. 1 9078. 1 9,144.5 9613.5

i|h sales. flat. icb MWfaMWH Page 94 8/27/97 9:48 AM



FadfiCorp RAMPP.5

s
<s
s

Case# 51

Hat Wholesale Short Temi Market Prices
( Prices Constant at 1997 Levels)

Financial Model Output for 1997-2016 (including end effects to 2046)
50-year 50-year
NPV Annual

at 7. 9% Growth

BMi Rate

01 System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
0.65 Energy Sales (MWa)

Total Customere (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utilit Cost

47,528 3.34 Nominal Operating Revenues ($M)
0.33 Real

2.68 Nominal

-0.31 Real

Nominal

Real

Cost m mills/kWh

Average Customer Bill ($

Total ResouTce Cost

DSR Customer Cost ($M)

Levelized (20-year at 7. 9%)

Energy Svc Charge ($M)

46,996 3.245 Nomiml Total Resource Cost ($M)
0.24 Real

2.47 Nominal

-0. 51 Real

Cost in mills/kWh

12E 122B 1999 2000 2001

47.5

47.5

-1.7

-0.2

1.6

2002 2SB3 2004 2CB5 2flfi6 2ffifl2 2QU 2016

5,725 5,792 5,904 (, fE7 6, 178 6^21 6477 6,657 6,772 6,91)7 7^64
16 31 IS 65 82 100 118 136 156 186 238

5,710 5,761 5,856 5,992 6,097 6^22

5, 159 5,256 5,355 5^65 5,577 5^92

1,339 1^57 1,380 1,405 1,428 1,452

8,012 8,178 8^96 8^62 8,727 8,930

16 32 48 63 77 90

6,359 6^20

5309 5,918

1,476

9,153

102

1,501

9^99

115

6,616

5, 990

1^25

9,703

128

6,721 7,127

6/043 6^55

1^48 1,622

9,929 11,131

144 179

2,146 2,189 2,282 2^64 2^94 2^65 2,693 2,816 2,925 3,066 3^119
2, 146 2, 126 2, 151 2,163 2^16 2^13 2^55 2,289 2309 2^50 2398

7,820 8^98

300 381

7,520 7,917

6,684 7,069

1,690 1,795

12,261 14,189

208 241

3,942 4^95

2,530 2^20

47.6

46.2

48.7

45.9
49.4

45.2

51.1

45.4

51.4

44.4

52.9

44.3

54.3

44.2
55.8

44.0

57.9

44.4

61.4

43.1

67.3

43.2
74.2

42.3

1,602 1,613 1,654 1^82 1,746 1,767 1,824 1,876 1,919 1,981 2. 109
1,602 1,566 1,559 1,540 1,551 U24 1,528 1,526 1^15 1,518 1.479

-2.4

-0.4

3.3

-2.7

-0.7

5.0

-3.5

-1.0

6.9

-5.1

-1.6

8.9

-7.3

-2.3

10.9

-10.1

-3.3

13.1

-13.6

-4.7

15.5

-17.7

-6.5

16.7

-23.1

-8.8

18.3

-43.7

-19.0

22.2

2^32 2^59
1,497 1,460

-75.9 131.1

-37.4 -78.6

26.2 30.7

2, 147 2, 192 2,287 2370 2,501 2^74 2,702 2,827 2.935 3.075 3.423

2, 147 2,128 2, 155 2,168 2,222 2^20 2,263 2,298 2317 2357 2^01
3,931 4,547

2,523 2;93

Notes:

1) $M = millions of dollars 2) General Inflation Rate is 3.0% annually

47.4 47.3 48.3 49.0 50.5
47.4 46.0 45.6 44.8 44.9

3) 50-year Real Levelized

50.8 52. 1 53.4 54.6 56.5 59.4
43.8 43. 7 43.4 43. 1 43. 3 41.7

4) 50-year Real Levelized

64.5
41.4

Utility Cost in mills/kWh = 43. 34 Total Resource Cost in miUs/kWh =

70.0
39.9

41.44

Ijh sales. flabds Finandal
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PacifiCorp RAMPP-5 Case # 51

Flat Wholesale Short Term Market Prices

( Prices Constant at 1997 Levels)

Net System Projected Emissions
Annual

Growth

Rate 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

3
<%
$

System Energy
GWh 50,026 50,471 51,180 52,052 52, 970 54,067 55,269 56,682 57,505 58,422 61,979 65,429 68,902
MWa 5,711 5.762 5.843 5,942 6,047 6,172 6,309 6,471 6,565 6,669 7,075 7,469 7,866

Total Annual Emissions 1000 Tons

0.69% C02 56.584 57.261 57.385 57,703 57,355 57,264 58,010 58,438 58,764 59,394 60,773 63,275 64,539
0.10% NOx 132.6 132.9 132.0 131.2 131.8 133.0 133.7 133.2 133,1 133.1 133.4 135.4 135.2
0.12% TSP 11.8 11.8 11.8 11.8 11.7 11.8 11.8 11.8 11.9 11.9 12.0 12.0 12.1

Annual S stem Emission Rates Pounds/MWh

-0.99% C02 2.262 2.269 2.242 2,217 2,166 2,118 2,099 2,062 2,044 2,033 1,961 1,934 1,873
-1.57% NOx 5.30 5.27 5.16 5.04 4.98 4.92 4.84 4.70 4.63 4.56 4.31 4.14 3.92
-1.55% TSP 0.47 0.47 0.46 0.45 0.44 0.44 0.43 0.42 0.41 0.41 0.39 0.37 0.35

Emission Rates as Percent of 1997 Base
C02 100 100.30 99.13 98.01 95.73 93.64 92.79 91.15 90.34 89.88 86.69 85.50 82.81

NOx 100 99.38 97.32 95. 13 93. 89 92. 79 91.28 88. 65 87. 34 85.98 81.24 78. 06 74. 04

TSP 100 99.28 97.70 95.90 94.03 92.48 90.88 88.56 87.41 86.18 81.78 77.98 74.31

20 Year Emissions 1000 Tons

C02

NOx
TSP

eraee Total

60,134 1,202,679
134 2,672
12 238

Ijh sales. 11at. xls 8/27/97 9:48 AM



PaciHCoip RAMFP-5 Case # 61

Short Term Ca Purch

DSMPro ams

OWC Geothennal

0 OWC Co en 1
W OWC Co en 2

C OWC Combined C Ie

OWCBrid erTransL

OWC Sim Ie C leCT

OWCPum Stora e

Total

DSMPro ams

I Idaho C en 1

D Idaho C en 2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSMPro

Utah Wind

Utah Geothermal
U Utah Solar

T Utah Co en 1

A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4
Utah IGCC CT

Utah PC Hunter 4
Utah Coal 323. 25/Ton

Utah Coal $27. 00/Ton

Utah Sim Ie C leCT

Utah Pum ed Stora e

Utah W /Ut Tran L
Total

DSMPro

W W Wind

Y W Combined C de

0 W IGCCW odak2

M W IGCCCT
I W oPCW odak2
N W o Coal $6.70/Ton

G W oSim leC de CT

Total

T DSMPr

0 Short Term Ca Purch

T Co eneration

A Combined C cleCT

L All Others

Total

10 Percent inoie Transniission Capacity
East to West

Incremental Summer Capacity (MW) of Resource Additions

1997

6.8

1998

7.1

1999 2000 2001

13.3

7. 0 7. 3 7.7

2002 2003 2004 2005 2006 2009 2012 2016

72. 2 119. 3 I 232. 9 476. 5 500,0

7. 7 7. 8 8. 1 8.0 12. 5 20. 6 24. 4 30.6

6.8

0.6

7.1

0.5

7.0

0.6

7J

0.5

186. 8 200. 8 107.5

7. 7 1B45 208. 6 115.6

0. 6 0.6 0.6 0.6

0.6 0.5 0.6 0.5

11.5 11.2 11.9 12.6

0.6

12.3

11.5

2.8

1LZ 11.9

2. 8 2.8

12.6

2.8

2.8

21.7

21.7

2.8

21.S

21.6

2.8

22.3

22.3

Aimiial Summer Peak Ca aci (MW)
S Native Load

Y Lan Tenn Sales

S DSMPro ams

T Total R uirements

E

M Existin Generation
Lo Tenn Purchases

L Short Term Ca Furch
& New Resoiurces

R Total Resources

7, 313

2, 582

22

9,873

9949

1, 147

7,403

2,648

43

10008

9, 994

1, 191

7^55

2^69

66

9358

10 10

1, 121

2.8

23.2

13.3

36.5

7,771

2,295

89

9977

9,842
1,120

13

3.0

23.6

23.6

7, 940

1, 933

112

9, 761

9848

1, 100

11,096 11185 11131 10 975 10,948

Reserves

Reserve Mar RM

1223

12.4
1,178

11.8

1 73

12.9
998
10.0

1/188

12.2

115.9
132. 2 i 267. 5 356. 9 54.9

8.0 144. 7 288. 1 381J 201.4

0. 6 1.0 1. 7 1. 9 2.4

0.6 0.6 0.6 0.6 1.0 1.7 1.9 2.4

13.0 13.0 13.7 14.4 22.7 39.3 47.3 61,4

385.0

12.3

3, 0'

13. 0 13.0

3. 0 2.9

13. 7 14.4

3.1 3.0

22.7

5.2

39.3

8.4

47. 3 446.4

9.4 12.0

3.0

24.3

186.8

2.9

24.3

200.8

211. 1 225.1

3.1

255

72.2

107.5

205.2

3.0

26.0

5.2

41.4

119.3

132.2

8.4 9.4

8137

1, 808

13

9808

9855

823

187

10 65

1057

10.8

8, 351

1,778

161

9968

9,855

388

11051

1082
10.9

8^00 8,758 : 8,944

1^78 1,370 1,362

186 213 : 254

9,992 9 915 ! 10^)62

9766

658

72

495

10,991

999

10.0

9, 770

6S8

495

10923

1007

10,2

9653

658

119

628

11,058

1, 005

10.0

1036

10.0

12.0

70. 0 83. 0 106.4

232. 9 476. 5 500.0

267. 5 ; 356. 9 555.8

26.0 292.9 570.4 916.4 1.162.2

9/576 10^04 10, 863

1,112 987 942

324 40 513

10364 10, 784 11292

9665 97 9, 527

608 608 587

233 477 500

895 1252 1, 808

11401 11^64 12 422

1078

10.0
1, 129

10.0
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PadfiCorp RAMFF-5 Case # 61

DSMPro ams

OWC GeoOiermal

0 OWC Co en 1

W OWC Co en 2

C OWC Combined C de

OWCBrid erTransL

OWC Sim Ie C cleCT

OWCPum Stora

Total

DSMPro

I Idaho Co en 1

D Idaho Co en 2

A Idaho Coinbined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSMPro ams

Utah Wind

Utah Geotheimal

U Utah Solar

T Utah Co en 1

A Utah C en 2

H Utah Combined C de

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27. 00/Ton

Utah Sim Ie C cleCT
Utah Puin ed Stora e

Utah W o/UtTranL

Total

10 Percent niore Transinission Capacity
East to West

Cumulative Annual Energy (MWa)

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2009 2012

05

0.5

0.9

0.9

1.3

1.3

1.8

1.8

2.2

2.2

2.7

2,7

3.1

3.1

3.6

3.6

4.1

4.1

4.9

4.9

6.2

6.2

7.8

7.8

2.2

2.2

157

DSM Pro ams

W W o Wind

Y W o Combined C de

0 W oIGCCW odak2

M W oIGCCCT

I W oPCW odak2

N'W oCoaI $6,70/Ton
G IW oSim leC cleCT

Total

DSMPro ams

Short Term Ca Purch

T Co eneration

0 Combined C cleCT

T Coal
A 1 Transmission

L Sim Ie C de

Stora e

Total

S Native Load

Y , Pum Stora e/PeakRe 308.9

4.5 6.8 9.1 11.5 13.8 16.2 18.6 21.1 25.3 32.3 40.4

4.5

31.3

6.8 <

47.5

9.1

64.6

0.0

11.5

81.8

15.7 31.3 47.5 64.6 81.8

13.8

99.7

181.7

281.4

16.2

117.6

347.0

464.6

18.6

136.5

G.l

443.3

21.1

155.8

443.3

25.3 '

186.5

0.1

533.9

32.3 40.4

309.3 307.2 258. 5 258.5 258.5 258.5 258.5 256.6 256.6 256.6 256.6

2016

5.2 10.5 15.9 21.6 27.6 33.7 39. 8 46.2 52.5 62.3 78. 6 98.0 122.4

114.8

181. 7 347. 0 443. 3 443. 3 533. 9 761. 5 1,065. 3 1 112.0

5.2 10. 5 15.9 21. 6 27.6 215. 4 386. 9 489. 5 495. 8 596. 2 840. 1 1,163. 2 1^49.2

9.7

9.7

7.8 15.4 23.5 32,2 40.6 49.5 58.4 68.0 78. 1 94.0 121.6 155. 2 198.9

327.7

7.8 15.4 23.5 32.2 40.6 49.5 58.4 68.0 78.1 94.0 U1.6 155.2 526.5

50.7

50.7

238, 7 301. 3 381.7

0. 2 0. 5 0.5

761. 5 1,065. 3 1/554.5

579. 8 599. 1 720. 5 1,000. 5 ' 1^67. 0 1, 936.7

5.417. 0 ; 5,484. 0 5,595. 1 5.748, 1 5 870.0 6/013. 0 6,168.0 6^48. 1 6,463. 1 6,598. 1 7,055. 9 : 7/512. 0 7,989.2
256.6

S Lan Term Sales 2^94.3': 2/271.7 2,005.5 1,794.4 1 59.6 1,426.4 1^94.7 1,284.0 1,123.8 1,085.9 922. 2 : 814.9 771.0
T Short Term Sales 884. 6 ; 991. 6 1, 113. 1 1, 172. 0 1, 191. 6 1^42. 4 1, 292. 6 1, 277. 6 1^39. 3 1^93. 1 1, 298. 6 1, 210. 3 1/225.3

E DSMFro ams 15. 31. 3 47. 5 64. 6 81. 8 99. 117. 6 136. 4 155, 8 186. 5 238. 301. 3 381.

M Total Re uhements 8,989. 1 t 9/025. 4 8973. 4 8908. 4 8,797. 8 8840. 6 8996. 2 9,031. 6 9,027. 0] 9,047. 1 9294. 6 9492. 5 9,860.3

Existin Generation 7780. 7 7, 727. 9' 7, 679. 5 7, 614, 8 7751, 0 7, 805. 1 7, 816. 2 7769. 8 7, 766. 4 7/690. 2 7, 709. 3 7, 598. 3 7, 517.3

L Lon Temi Purchases 869. 3 970. 0 965. 0 9637 712. 7 496. 1 485. 6 465, 9 465. 9 465. 9 447. 1 443. 9 408.6

& Short Term Funhases 339, 0 327. 6 328. 9 329. 8 334. 1 357. 7 347. 4 352. 6 351. 5 357. 0 376. 5 384. 6 379.4

R New Resources 181. 7 347. 0 443. 3 443. 3 534. 0 761. 7 1 065. 7 1555.0

Total Resources 8. 989. 1 9025. 4 8973. 4 8908. 3 8, 797. 8 8840. 6 1 8996. 2 9,031. 6 9, 027. 0 9047. 1 9 94. 6 9492. 5 9, 860.3
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PadfiCorp RAMPP-5 Case# 61

9

4
^>
^0

10 Percent more Transmission Capacity
East to West

Financial Model Output for 1997-2016 (including end effects to 2046)
50-year 50-year

NPV Annual
at 7. 9% Growth

BM) Rate

(%1 System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
0. 65 Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utilit Cost

45,825 3.24 Nominal Operating Revenues ($M)
0.23 Real

2. 57 Nominal

-0. 42 Real

Noininal

Real

Cost in mills/kWh

Average Customer Bill ($

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 7.9%)

Energy Svc Charge ($M)

45^01 3.135 Nominal Total Resource Cost ($M)
0. 13 Real

2. 36 Nominal

-0. 62 Real

Cost in mills/kWh

122Z 1228 1222 2a!!fi 2001 2002 200^ 2004 ZMS 2M!6 2009 mu 2016

5,725 5,792 5,904 6,057 6, 178 6^21 6/07 6,657 6,772 6,907 7^64

16 31 48 65 82 100 118 136 156 187 239

5,710 5,761 5,856 5,992

5.159 5^56 5^55 5^65

1,339

8,012

16

47.5

47.5

-1.7

-0.2

1.6

47.4
47.4

1,357

8,178

32

1^80 1,405

8,403 8,644

48 63

(,097 6^22 6^59 6^20 6,616 6,720 7,126

5577 5^92 5,809 5,918 5,990 6,043 6354

1,428 M52 1,476 1,501 1^25 1,548 1.622

8,961 9^63 9^99 9,726 9,997 10,206 11.276

77 90 102 115 128 144 185

2,145 2,190 2,282 2^58 2^50 2^52 2,549 2,683 2,797 2,939 3.279

2,145 2,126 2,151 2,158 2.177 2,115 2,134 2,181 2,208 2^52 2^00

47.6

46.2

48.6

45.9

49.3

45.1

50.2

44.6

49,2

42.4

50.1

42.0

51.8

42.1

53.3

42.1

55.5

42.6

58.9

41.3

1,601 1,614 1,654 1,678 1,715 1^89 1,726 1,788 1335 1^99 2,022
1,601 1,567 1,559 1^36 1,524 1,457 1,446 1,454 1,449 1,455 M18

-2.4

-0.4

3.3

-2.7

-0.7

5.0

-3.5

-1.0

6.9

-5.1

-1.6

8.9

-7.3

-2.3

10.9

-10.1

-3.3

13.1

-13.6

-4.7

15.5

-17.7

-6.5

16.7

-23.0 -43.5

-8.8 -19.1

7,820 8,298

301 382

7,519 7,916

6, 683 7,069

1,690 1,795

12,412 14,485

219 259

3,792 4^99

2,434 2^09

64.8 71.0

41.6 40.5

2^44 2,450
1,440 1397

-75.5 -130.U

-37.6 -78.7

18.3 22.9 27.7 33.3

2,146 2,193 2,286 2,364 2,457 2^60 2,558 2,694 2,808 2.948 3.283

2,146 2,129 2,155 2,163 2,183 2,122 2,143 2,190 2^16 2,260 2^03

47.4
46.0

48.3
45.6

48.8
44.7

49.6
44.1

48.6
41.9

49.4
41.3

50.9
41.4

52.3
41.3

54.2
41.5

57.0
40.0

Notes:

1) $M = millions of dollars 2) General Inflation Rate is 3.0% annually

3) 50-year Real Levelized 4) 50-year Real Levelized
Utility Cost in mills/kWh = 41. 83 Total Resource Cost in mills/kWh =

3,782 4^54

2/12S 2M3

62.0 67.0
39, 8 38.2

39.95
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PacifiCorp RAMPP-5 Case # 61

10 Percent more Transmission Capacity
East to West

Annual

Growth

Rate

Net System Projected Emissions

1997 199S 1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

S sten-i Ener

GWh
MWa

50,021

5,710

50,476

5,762

s
'%

51,288
5,855

Total Annual Emissions 1000 Tons

0.58% C02 56,624 56,980 57,033
-0.05% NOx 132.7 132.0 130.8
0.04% TSP 11.8 11.8 11.7

52,052
5,942

57,466
130.4
11.7

Annual S stem Emission Rates Founds/MWh

-1.10% C02 2,264 2,258 2,224 2,208
-1.72% NOx 5.31 5.23 5.10 5.01
-1.63% TSP 0.47 0.47 0.46 0.45

52,969
6,047

57,521
132.4

11.8

2, 172

5.00
0. 45

54,065
6, 172

57,070
132.5

11.8

2,111
4. 90
0.44

55,266
6, 309

57,576
132.6

11.8

2,084
4.80
0.43

56,678

6,470

57,876
131.7

11.8

2,042
4. 65
0.42

57, 500
6,564

58,209
131.7
11.8

2,025
4.58
0.41

58,413

6,668

58,893

131.8
11.9

2,016
4.51
0. 41

61, 967

7,074

60, 316
132.1

11.9

1,947
4.27
0. 39

65,414

7,467

62,332
132.7

12.0

1,906
4.06
0. 37

68,889

7,864

63, 171
131.3

11.9

1,834
3.81
0. 35

Emission Rates as Percent of 1997 Base

C02 100 99.72 98.23 97.53 95.93 93.25 92.03 90.21 89.43 89.06 85.98 84. 18 81.01
NOx 100 98.53 96.11 94.43 94.18 92.37 90.47 87.61 86.33 85.05 80.38 76.47 71.86
TSP 100 98.47 96.58 95.28 94.27 92.20 90.30 87.98 86.94 85.87 81.36 77.43 73.20

20 Year Emissions 1000 Tons

C02
NOx
TSP

eraee _Total

59,559 1,191, 177
132 2,640
12 238
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PacifiCoip RAMFF-5 Case # 62

Short Term Ca Purch

DSMPro ams

OWC Gcothennal

0 OWC C en 1

W OWC C en 2

C OWC Combined C de

OWCBrid erTransL

OWC Sim Ie C cleCT

OWCFum Stora e

Total

DSM ams

I Idaho C en 1

D IdahoC n2

A Idaho Coinbined C de

H Idaho Brid erTrans
0 Idaho Htr/Id Trans L

Total

DSMPro ams

Utah Wind

Utah Geothermal

U Utah Solar

T Utah Co en 1

A Utah Co en 2

H Utah Combined C de

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4
Utah Coal $23. 25/Ton

Utah Coal $27. 00/Ton

Utah S- Ie C de CT

Utah Pum edStora e

Utah W UtTranL

Total

DSMPro ams

W W Wind

Y W

0 W

M W

I W

Coinbined C de

IGCCW odak2
IGCCCT

PCW odak2

N W o Coal $6. 70/Ton

G W oSim leC deCT

Total

T DSMPro ams

0 Short Term Ca Purch
T Co eration

A Combined C de CT

L All Others

Total

10 Percent Reduction in

All Transinission Line Capacity
Incremental Summer Capacity (MW) of Resource Additions

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

6.9 7.1 7.2

13.1

7.2 7.7 7.7 7.9

31.6

8.1 8.1

6.9

0.6

0.6

7.1

05

0.5

7.2

0.6

7^

0.5

199. 0 199. 2 137.1

7. 7 206.7 207. 1 145.2

0. 6 0.6 0. 6 0.5

56.1

12.4

155.5

8.1 U7.9

0. 6 1.1

2009 2012 2016

161.7 C7. 5 500.0

20.7 24. 3 30.6

48.3

275. 7 324. 7 15.4

296. 4 349. 0 94.3

1.7 1. 9 2.3

11. 5 11.2

0.6 OS 0. 6 0.6 0.6 0.5 0.6 1.1

11. 9 1Z6 12. 3 13.0 13. 0 137 14. 4 22.7

1.7

39.3

1.9 2.3

47. 3 61.4

453.4

11. 5 11.2

2. 8 2.8

11. 9 12.6 12. 3 13. 0 13. 0 13.7 14.4 22.7

2. 8 2.8 3.0 2.9 3.0 3.0 3. 1 4.6

39. 3 47. 3 ! 514.8

8. 1 9. 5 11.9

2.8

21.8

21.8

2.8

21.6

21.6

2.8

22.5

22.5

2.8

23.1

13.1

36.2

3.0

23.6

2.9

242

3.0

24.5

3.0

25.3
31.6

199. 0 199. 2 137.1

3.1

26,2

4.6

40.8

56.1

155.5

8.1 9.5 11.9

69. 8 83. 0 106.2

161.7 437,5 500.0
2757 324. 7 517.1

23.6 2212 223.7 194.0 26.2 252.4 1 507.2 845.2 1,U3.3

Annual Summer Peak Ca ad (MW)
S Native Load 7^13 7,403 ! 7^55
Y Lon Term Sales 2, 582 2, 648 2^69

S DSMPro ams 22 43 66

T Total uirements 9, 873 10,008 9 858

E

M Existtn Generation 9949 9994 10,010

Lan Term Purchases 1 147 i 1,191 1,121
L Short Term Ca Purch

& New Resources

R Total Resources

7,771 7,940

2/295 1, 933

89 113

9 977 9,760

9, 842 9, 848

1, 120 1, 100

13

8, 137 8^51

1, 808 1,778

13 161

9^08 | 9,968

8 600 8,758 8,944

1^78 1^70 , 1, 362

18 213 254

9 991 9 915 1 10 052

823

9855

808

11,096 : 11185 11 131 10 975 10,948

199 398

10^77 11,061

[Reserves 1, 223 1178 1273

[Reserve Mar n (RM) 12.4. 11.8 12.9^
998
10,0

1, 188

12.2

1069

10.9

1,093

11.0

9766

658

32

535

10,991

999

10.0;

9, 770

658
9,653

658

56

535 691

10 963 11,058

9, 576 . 10^04 10, 863

1,112 j 987 942
323 I 406 i 513

10^65 i 10 785 1 11 292

9/665 9 7 9, 527

608 608 587

162 438 500

966 1 92 1,808

11,401 1 5 12 422

1048

10.6
1^05

10.0

1/036

10.0

1078

10.0
1, 129

10.0
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PacifiColp RAMPP-5 Case # 62

DSMPro ams

OWC Geothermal

0 OWC Co en 1

W OWC Co en 2

C OWC Combined C Ie

OWC Brid r Trans L

OWC Sim Ie C cleCT

OWCPum Stora e

Total

DSMPro ams

I Idaho C en 1

D Idaho C en 2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSMPro ams

Utah Wind
Utah Geothermal

U Utah Solar

T UtahCo en 1

A Utah C en 2

H Utah Combined C de

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27.00/Ton

Utah Sim 1c C cleCT

Utah Pum ed Stora e

Utah W o/UtTranL

Total

DSMPro ams

W W o Wind

Y W o Combined C de

0 W oIGCCW odak2

M W oIGCCCT

I W oFCW odak2

N W o Coal $6.70/Ton

G W oSim leC cleCT

Total

DSMPro ams

Short TennCa Purch

T Co eneration

0 Combined C cleCT

T Coal

A Transmission

L Sim Ie C de

Stora e

Total

10 Percent Reduction in

All Transmission Line Capacity
Cumulative Annual Energy (MWa)

1997

5.4

1998 1999

10. 8 16.4

2000

22.1

2001 2002 2003 2004

28. 2 34. 4 40. 6 47.0

2005

53.4

2006 2009

63. 2 79.5

2012

98.8

1937 356,6 479.3 479. 3 587.9

5.4

0.4

0.4

7.8

10.8

0.9

16.4

1.3

0.9 1.3

15. 4 23.5

1.7

32.2

2.2

40.6

Z7 3.1

49. 5 58.4

3.6

68.0

7.8

2.2

15.4 23.5

4. 5 6.8

32.2 40.6

9. 1 11.4

49.5 58.4

13. 8 16.2

68.0

18.6

78.1

21.1

2.2

15.9

4.5

31.6

6.8

48.0

9.1

65.1

0.0

11.4 13.8

82.4 100.3

193.7

15.9 31.6 48.0 65.1 82.4 294.0

16.2

118.3

356,6

474.9

18.6

137.2

0.0

479.3

616.6

21.1

156.6

479.3

635.9

24.7 31.4 39.5

M Total Re uirements

2016

123.1

47,8

822. 6 1098. 9 1112.0

22. 1 28.2 228. 0 397^ 526. 3 532. 7 651. 1 902. 1 1,197. 7 1 82.8

17 2. 2 2. 7 3. 1 3. 6 4. 0 4. 9 6. 2 7. 8 9.7

4. 0 4.9 6.2 7.8 9.7

78. 1 94. 0 1217 155. 3 199.2

385.8

94.0 121. 7 155. 3 585.0

24. 7 31. 4 395 49.8

49.8

186. 8 238. 8 ' 301. 4 381.8

0. 1 i 0. 2 0. 4 0.5

587. 9 822. 6 1,098. 9 1,545.6

774. 8 1,061. 5 1,400. 7 1927.9

S Native Load 5,417.0 5,484.0 ' 5^95.1 5,748.1 5,870.0 6,013.0 6468.0 6,348.1 6,463.1 6,598.1 7,055.9 ; 7^12.0 7 989.2
Y Fum Stura e/Peak Re 308. 9 309. 3 307. 2 258. 5 258, 5 258. 5 258. 5 258. 5 256. 6 256. 6 256. 6 256. 6 256.6

S Lon Temi Sales 2^94. 3 2,271.7 2,005.5 1,794.4 1 9.6 1426.4 1^94. 7 1,284.0 1,123.8 1,085.9 922.2 814.9 771.0
T Short Tenn Sales 848. 4 i 950. 5 1, 061. 1 1, 100. 5 1154. 1 1212. 2 1, 241. 6 1^244. 8 1^03. 1 1, 277. 6 1^295. 4 1, 192. 2 1, 1957

E DSMPro ams 15. 9 31. 6 48. 0 65. 1 82. 4 100. 3 118. 3 137. 2 156. 6 186. 8 238. 8 301. 4 381.8

8 952. 7 8 984. 0 8 920. 9 8 836. 3 8,759. 7 8 809. 7 8 944. 5 8 998. 1 8 990. 0 9 031.3 9,291. 3 9 474. 3 9 830.6

Existin GeneraUon 7, 757. 2 7,700. 6 7, 642. 4 7, 561. 1 7698. 3 7767, 0 7, 779. 3 7, 717. 9 7, 694. 9 7,616. 5 7, 638. 5 7, 543. 3 7, 494.8

L Lan Term Purchases 869. 3 970. 0 965. 0 963. 7 712. 7 496. 1 485. 6 465. 9 465. 9 465. 9 447. 1 443. 9 408.6

& Short Term Purchases 326. 1 313. 4 313. 5 311.5 348. 7 353. 0 323. 1 335. 0 350. 0 360. 9 383.0 387. 8 381.1

R New Resources 193. 7 356. 6 479. 3 479. 3 588. 0 822. 7 1099. 3 1546.1

Total Resources 8 952.7 8 984.0 8 920.9 8 836.3 8759.7 8,809.7 8 944.5 8 998.1 8,990.0 9,031.3 9,291.3 1 9,474.3 9,830,6
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PadfiCorp RAMPP-5 Case* 62

y
-pi
en
fD
>->

s

10 Percent Reduction in

All Transmission Line Capacity

Financial Model Output for 1997-2016 (includmg end effects to 2046)
50-year 50-year
NFV Annual

at 7. 9% Growth

BM) Rate

(%1 System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
0.65 Energy Sales (MWa)

Total Customere (OOO's)

Net Electtic Plant ($M)

Net Conservation Assets ($M)

Utilit Cost

45,887 3.24 Nominal Operating Revenues ($M)
OS3 Real

2. 57 Nominal

-0.41 Real

Nominal

Real

Cost in mills/kWh

Average Customer Bill ($)

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-yeir at 7. 9%)

Energy Svc Charge ($M)

45,345 3.137 Nominal Total Resource Cost ($M)
0.13 Real

2.37 Nominal

-0.61 Real

Cost in mUls/kWh

1997

5,725

16

5,710

5,158

1,339

8,012

16

2,147

2,147

47.5

47.5

1,603
1, 603

-1.8

-0.2

1.6

2,148

2,148

47.4
47.4

12gg 1999 2000 2001 JUUU 2003

5,792

32

5,761

5^56

1357

8,179

33

2,193

2,129

47.6

46.2

1,616

ism

-2.5

-0.4

3.3

2,196

2,132

47.4
46.0

5,904

48

5,856

5,355

1,380

8,405

49

2,285

2,154

48.7

45.9

1,656
1,561

-2.9

-0.7

5.0

ww

2,158

48,4
45.6

6,057

65

5,991

5,465

1,405

SfSO

64

2362

2,U1

49.3

45.2

U81

U38

-3.7

-1.1

6.9

2^68

2,167

48.9
44.8

6,178

82

6,096

5^76

1,428

8,973

78

2,454

2,181

50.2

44.6

1,718

1^27

-5.4

-1.6

8.9

2,462

2,187

49.7
44.2

6^21

100

6^21

5,692

1,452

9^8«

92

2^58

2,120

49.3

42.5

U93
1,461

-7.8

-2.4

10.9

2^67

2,128

48.7
42.0

6,477

118

6, 353

5,808

1,476

9SM

104

2,557

2,141

50.3

42.1

1,732

1,451

-10.7

-3.5

13.1

2^66

2,149

49.5
41.5

saai

6,657

137

6, 519

5,917

saas

6,7^

157

6,615

5,989

2fiQ6 2009 2fll2 2016

6,907 7^64 7,820 8SS

187 239 301 382

6,720 7,126 7,519 7,916

6,042 6354 6,683 7,069

IfOl 1^25 1,548 1,612 1,690 1,795

9,772 10,050 10,262 11328 12,419 14,385

117 130 146 182 210 243

2,683

2,181

51.8

42.1

1,787
1,453

-14.3

-5.0

15.5

2,693

2, 190

50.9

41.4

2,808

2,217

53.5

42.3

1,842
1, 454

-18.5

-«.8

16.7

2,818

2,225

52.5
41.4

2,938 3^82

2^52 2^02

3,804 4,412

2,441 2^16

55.5

42.5

59.0

41.4

65.0

41.7

1,898 1SSU, 2,251
1,455 U20 1,445

71.3

40.6

1A57
1,401

-24.1

-9.3

18.3

-45.1

-19.8

22.2

-77. 8 -133.3

-38.8 -80.9

26.2 30.7

2,947 3,284 3,791 4,361

1S59 2^04 2,433 2,487

54.1
41.5

57.0

40.0
62.2
39.9

Notes;

1) $M = millions of dollars 2) General Inflation Kate is 3.0% anniially

Ijh tran. limitjds Rnandal

3) 50-year Real Levelized 4) 50-year Real Levelized

UHlity Cost in mills/kWh = 41.85 Total Resource Cost in mills/kWh =

67.1

38.3

39.99

e/2719! M9AM



PacifiCorp RAMPP-5 Case # 62

Annual

Growth

Rate 1997 1998

10 Percent Reduction in

All Transmission Line Capacity

Net System Projected Emissions

1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

3
cs
1-1

s

Systein Energy
GWh 50,020 50,473 51,284 52,047

MWa 5,710 5, 762 5, 854 5,941

Total Annual Emissions 1000 Tons

0.58% C02 56,491 56,823 56,817 57, 152
-0.06% NOx 132.2 131.4 130.0 129.3
0.05% TSP 11.8 11.7 11.6 11.6

Annual S stein Enilssion Rates Pounds/MWh

-1.10% C02 2,259 2,252 2,216 2, 196
-1.73% NOx 5.29 5.21 5.07 4. 97
-1. 62% TSP 0. 47 0. 46 0. 45 0. 45

52,963
6,046

57,213
131.3

11.7

2, 160
4. 96

0. 44

54,059

6,171

56, 828
131.7
11.7

2, 102
4. 87
0.43

55,260

6,308

57,347
131.9
11.7

2,076
4.77
0. 42

56,671

6,469

57,552

130.7
11.7

2, 031
4.61
0.41

57,493
6,563

57,774

130.3
11.7

2,010
4.53
0.41

58,410
6,668

58,424
130.3
11.7

2,000
4.46
0.40

61,966

7,074

59,864
130.7

11.8

1,932
4.22
0. 38

65,413
7,467

61,996
131.6

11.9

1,896
4.02
0. 36

68,888

7,864

63, 071
130.8

11.9

1,831
3.80
0. 34

Emission Rates as Percent of 1997 Base

C02 100 99.69 98.10 97.23 95.65 93.08 91.89 89.92 88.98 88.57 85.54 83.92 81.07
NOx 100 98.47 95.91 93.98 93.77 92.16 90.28 87.23 85.70 84.37 79.78 76.11 71.85
TSP 100 98.30 96.52 94.76 94.02 92.03 90.16 87.89 86.26 85.05 80.66 77.18 73.27

20 Year Emissions 1000 Tons

C02
NOx
TSP

eraee Total

59,255 1, 185,098
131 2,619
12 235

IJh tran.limit.xls 8/27/97 9:49 AM



PacifiCorp RAMPF-5 Case* 71

25 Percent Reduction in Hydro Utilization

Short Term Ca Purch

DSMPro ains

OWCGeothermal

0 OWC Co en 1
W OWC Co en 2

C OWC Combined C ck

OWCBrid erTransL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

DSMPro

I Idaho C en 1

D Idaho C en 2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trana L
Total

DSMPro ams

Utah Wind

UtahGeothermaI
U Utah Solar

T UtahC en 1

A UtahCo en 2

H Utah Combined C de

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27, 00/Ton

Utah Sim Ie C de CT

Utah Pum edStora e

Utah W Ut Tran L

Total

DSMPro ams

W W oWind

Y W o Combined C de

0 |W oIGCCW odak2
M W IGCCCT

I W FCW odak2
N W Coal $6. 70/Ton

G W o5im leC de CT

Total

T DSMPr

0 Short Term Ca Purch

T Co eneration

A Combined C de CT

L iAll Others

Total

Incremental Summer Capacity (MW) of Resource Additions

1997 1998 1999 2000 mm ME 2053 2004 2005 2006 2009 2012 2016

13-1 369. 5 491.6

''. ''' 71 " " 7. 7 " 7.9 7.8 7. 8 12. 0 20. 5 24. 4 30.5

195.9
380.3 228. 1 39.9 103.3 379. 3 175.7

'. 9 " " " " 388.0 236. 0 47.7 7.8 115. 3 399. 8 200. 1 22U

06 ".5 °. ' OS 0. 6 0.6 0. 6 0.6 0.6 0.9 1.6 1.9 2.4

0.6

11.5

03

11.2

0.6

11.9

11.5

2.8

11^ 11.9

2. 8 2.8

2.8

21.8

21.8

2.8

21.6

21,6

2.8

22,5

22.5

Annual Stmuner Peak Ca aci (MW)
S NaHveLoad

Y Lon Tenn Sales

5 DSMPro ams

T iTotalRe uirements

E

M Existin Generation

Lon Tenn Purchases

L Short Term Ca Purch

& New Resources

R Total Resources

Reserves

7^13
2, 582

22

9873

9, 949

1,147 ;

7, 403

2,648

43

10008

9, 994

1491

7555

2^69

66

9 58

10/110

1, 121

0.5

12.6

12.6

2.8

2£

23.1
13.1

3U

7, 771

2^95
89

9977

9, 842

1, 120

13

0.6 0.6

12. 3 13.0

12.3

3.0

3.0

23.6

23.6

7940

1, 933

113

9760

9848
1, 100

U.O

3.0

11096 11, 185 11131 10975 10948

1, 223 1, 178 1, 273

3.0

2^3

380.3

404.6

8, 137

1, 808

13

9^08

9855

823

380

31,058

0.6

12.9

12.9

2.9

2.9

24.3

228.1

252.4

8^51

1, 778

161

9/968

9855

608

11,271

0.6

13.6

3.1

25.1

39.9

65.0

8,600

1, 578

186

9992

9766

658

648

11,072

0.6

14.3

0.9

22.1

1. 6 1.9

39.0 47.2

2.4

61.3

55. 5 261.6

13. 6 14.3

3.1 3.0

22.1

4.6

39. 0 102. 7 322.9

8. 1 9. 5 11.9

3.0

257

4.6

39.6

103.3

8.1

69.2

379.3

9.5 11.9

83. 0 106.1

369. 5 491.6
231. 2 457.5

25. 7 142. 9 448. 5 683. 7 1.055.2

10^04 10,863

987 942

404 510

10 787 11, 295

9 9527

608 587

370 492

1 1819

11,868 12 425

9770

658

648

11,076

9, 653

658

752

11,063

9/665

608

1, 131

11,404

998 1188 1250 1,303 1,080 1,160 1,008 1,036 1 79 1129
[Reserve Mar n RM ( 12. 4 11.8 12. 9 10.0 12. 2 12.7 13. 1 10.8 11.7 10.0 10.0 10.0 10.0
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FadflCoip RAMPF-5
Case # 71

25 Percent Reduction in Hydro Utilization

DSMPro

OWCGeothemial

0 OWC Co en 1

W OWC Co en 2

C OWC Combined C de

OWCBrid rTransL

OWC Sim Ie C de CT

OWCPum Stora e

Total

DSMPro ams

I Idaho Co nl

D Idaho Co n2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSMPro

Utah Wind

Utah Geothermal

U Utah Solar

T UtahCo en 1

A Utah Co en 2
H Utah Combined C de

Utah IGCC Hunter 4

UtahIGCCCT

Utah PC Hunter 4

Utah Coal S23. 25/Ton

Utah Coal $27.00/Ton

Utah Sim Ie C cleCT

Utah Pum ed Stora e
UtahW o/UtTranL

Total

DSMPro ams

W W o Wind

Y W o Combined C de

0 W oIGCCW odak2

M W oIGCCCT

I W oPCW odak2

N W oCoal $6.70/Ton

G W oSim leC cleCT

Total

DSMPro ams
Short Term Ca Purch

T Co eneration

0 Combined C cleCT

T Coal
A Transmission

L Sim Ie C de

[Stora e
Total

S Native Load

Y Pum Stora e/PeakRe

S Lon Term Sales

T Short Term Sales

E DSMPro ams

M Total Re uiiements

Existin Generation

L Lon Term Purchases

& Short Tenn Purchases

R New Resources
Total Resources

Cumulative Annual Energy (MWa)

1997

5.4

1998

10.8

1999

16.4

2QQQ

22.1

2001

28,2

2002 2003 2004 2005 2006 2009 2012

5.4

0.5

10.8

0.9

16.4

1.3 1.8

2S3.

2.2

0.5 0.9 1.3 1. 8 2.2

7.8 15.4 23.5 32.2 40.6

7. 8 15.4 23.5 32.2

2.2 4.5 6.8 9.1

40.6

11.5

2.2

15,9

4.5

31.6

6.8

48.1

9.1

65.1

0.0

11.5

82.5

13.8 16.2 18.6 21.1 24.7 31.5 40.0

15.9 31.6 48.1 65.1 82.5 466.6 663.1

5,417.0 5,484.0 5^95. 1 5,748.1 5,870.0
309. 1 309. 3 307. 2 258. 5 258.5

2^94.3 2^71.7 2,005.5 1,794.4 1,559.6
830.6 921. 1 1,036. 0 1,067. 2 1, 101.9

15. 9 33. 6 , 48. 1 65. 1 82.5

8,935. 1 8 954.5 1 8,895,8 8 803.1 1 8,707.6

6,013.0 6,168,0

258. 5 258,5

1,426. 4 1,394.7

1, 247. 3 1^10.6

100, 4 118.4

8,844. 8 9 13.4

6^48. 1 6,463.1
258. 5 256.6

1^84.0 1,123.8
1, 260. 3 1^14.0

137. 1 156.3

9 013. 7 9 001.2

6,598. 1 7,055.9

256. 6 256. 6 '

1085. 9 922,2

1 46.7 1^21.9 ,
185. 9 237.8

9,001.3 9^18.9

869.3

380.6

970,0

371.9

965.0

329.0

9637

342.0

7127

352.0

496.1

340.9

366.2

485.6

322.0

544.7

465.9

338.3

580.5

465.9

333.2

580.5

465.9

352.9

639.6

447.1

368.5

962.5

443.9

389.9

1159.6

2016

34.4 40.6 46.9 53.2 62.8 79.1 98.3 122.6

194.0

366.2 544.7 580.5 580.5 639.6 962.5 1112.0 1,112.0

400.6 585.4 627.4 633.7 702.5 1,041.5 1^10.3 1,428.6

2.7 3.1 3.6 4.1 4.8 6.1 7.7 9.7

2. 7 3. 1 3. 6 4. 1 4. 8 6. 1 7. 7 9.7

49.5 58.4 68.0 78.0 93.6 121.1 154.7 198.5

47.2 269.9

49. 5 58. 4 68. 0 78. 0 93. 6 121. 1 201. 9 468.5

13.8 16.2 18.6 21.1 24.7 31.5 40.0 51.1

51.1

100.4 118.4 137.1 156.3 185.9 237. 8 300.7 382.0
0. 4 0.5

366.2 544.7 580.5 580.5 639.6 962.5 1,159.2 1,575.9

717. 6 736. 8 825. 5 V00. 2 1460. 3 1, 958.4

7, 512. 0 7, 989.2

256. 6 256.6

814. 9 771.0

1, 185. 0 1, 163.1

300. 382.0

9, 467. 8 9/797.8

7685. 1 7,612. 7 7,601. 9 7^97. 3 7,642. 9 7641. 6 7,661. 1 7,629. 1 7,621. 6 7,542. 8 7,540. 8 7,474. 4 7,422.2
408.6

390.7

1, 576.4

8,935. 1 8,954. 5 8895. 8 8,803. 0 8707. 6 8,844. 8 9,013. 5 9,013. 7 9001. 1 9,001. 2 9,318. 9 9467. 9 9.797.8
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PacifiCorp RAMPF-5 Case# 71

25 Percent Reduction in Hydro Utilization

s
cs
<-t

^

50-year 50-year
NPV Annual

at 7.9% Growth
fiMl Rate

m

Financial Model Output for 1997-2016 (including end effects to 2046)

0.65

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utili Cost

46,251 3.23 Nominal Operating Revenues ($M)
0.23 Real

2. 57 Nominal

-0. 42 Real

Nominal

Real

Cost in mills/kWh

Average Customer Bill ($

Total Resource Cost

DSR Customer Cost ($M)
Levelized (20-year at 7. 9%)

Energy Svc Charge ($M)

45,727 3.133 Nominal Total Resource Cosl ($M)
0. 13 Real

2.36 Nominal

-0.62 Real

1997 1998

Cost in mUls/kWh
-0.62 Real

Notes:

1) $M = millions of dollars 2} General Inflation Rate is 3.0% annually

Ijh hydro. uH. xts Rnandal

5,725

16

5, 710

5,159

1,339

8,012

16

2,166

2,166

47,9

47.9

1,617
1,617

-1.7

-0.2

1.6

2, 167

2,167

47.8
47.8

5,792

31

5,761

5.256

1,357

8,178

32

2il0

2, 145

48.0

46.6

1,628

1SS1

-2.4

-0.4

3.3

2,213

2, 148

47.8
46.4

1999

5,904

5,856

5,355

1,380

8,411

48

2,303

2, 171

49.1

46.3

1,669
1S73

-2,7

-0.7

5.0

2,307

2, 175

48.8

46.0

2MB aai 2822 SSB 221!1 a!B5 2006 2009 2012 2CU

6,057

65

5,992

5,465

1,405

8,720

63

2379

2,177

49.7

45.5

1,694
U50

-3.5

-1.0

6.9

2385

2, 183

49.3
45.1

6,178

82

6,097

5,577

l/i28

9, 133

77

2,475

2,199

50.7

45.0

1,733
1,540

-5.1

-1.6

8.9

2^82

2,205

50.1

44.5

6321

100

6^22

5^92

1,452

9,419

90

2,476

2,136

49.7

42.8

1,705
1,471

-7.3

-2.3

10.9

2^84

2, 143

49.0
42.3

6,477

118

6^59

5309

1,476

9,609

102

2,595

2,173

51.0

42.7

1,758
M72

-10.1

-3.3

13.1

2,604

2, 181

50.2
42.1

6,657

136

6S20

5,918

6,772

156

6,616

5,990

6,907 7^64

187 239

6,720 7,126

6,043 6354

1,501 1^25 1^48 1^22

9,827 10,070 10,291 11455

115 128 144 185

2,722

2,213

52.5

42.7

1,813
1,474

-13.6

-4.7

15.5

2,732

2,222

51.6
42.0

2340

2,242

54.1

42.7

1,863
1,471

-17.7

-6.5

16.7

2,850

2f50

53.1
41.9

2,960 3^83

2,268 2303

55.9
42.9

59.0

41.4

1,912 2/124
1,465 1,420

-23.0

-8.8

18.3

-13.5

-19.1

22.9

2,969 3^87

2,276 2,105

54.5
41.8

57.1
40.0

3) 50-year Real Levelized 4) 50-year Real Levelized
Utility Cost in mills/kWh = 42.22 Total Resource Cost In miIls/kWh =

7,820 8^98

301 382

lys 7,916

6,683 7.069

1,690 1,795

12,448 14,437

219 259

3,850 4^52

2, 471 2, 539

65.8 71.9

42,2 41.0

2,278 2^80
1,462 1,414

-75. 5 -130.0

-37.6 -78.7

27. 7 33.3

3,840 4,406

2,465 2^13

63, 0 67.8

40. 4 38.7

40.32

WNISI 9:50 AM



PacifiCorp RAMPP-5 Case # 71

25 Percent Reduction in Hydro Utilization

Annual

Growth
Rate 1997 1998

Net System Projected Emissions

1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

S'
^

I-1

s

System Enerev

GWh 50, 021 50,473 51,284 52, 047
MWa 5,710 5,762 5,854 5, 941

Total Annual Emissions 1000 Tons
0.56% C02 57,451 57,693 57,965 58, 168
-0.06% NOx 133.7 132.6 132.2 131.0
0.08% TSP 11.9 11.8 11.8 11.8

Annual S stem Emission Rates Founds/MWh

-1.12% C02 2,297 2,286 2,261 2,235
-1.73% NOx 5.35 5.25 5.15 5.03
-1.59% TSP 0.48 0.47 0.46 0.45

52,964

6,046

58,275
133.1

11.9

2,201
5.03
0.45

54, 059

6,171

57,407
132.1

11.8

2,124
4.89
0. 44

55, 260

6,308

57,968
132.4
11.8

2,098
4.79
0. 43

56,672

6,469

58,351
131.7

11.8

2,059
4.65
0. 42

57,495
6,563

58,670
131.6

11.9

2,041
4.58
0. 41

58,417

6,669

59,356
131.7

11.9

2,032
4.51
0. 41

61, 975

7,075

60,625
131.6
11.9

1,956
4. 25
0. 38

65,420
7,468

62,925
133.1

12.0

1,924
4.07
0. 37

68,886
7,864

63,895
132.2

12.1

1,855
3.84
0. 35

Emission Rates as Percent of 1997 Base
C02 100 99.52 98.41 97. 31 95.80 92.46 91.34 89.65 88.85 88.47 85.17 83.75 80.76
NOx 100 98.26 96.40 94.14 94.01 91.39 89.65 86.95 85.64 84.34 79.45 76.08 71.79
TSF 100 98.55 96.54 95. 21 94. 22 91.76 90.01 87.85 86.71 85.56 80.81 77.41 73. 70

20 Year Emissions 1000 Tons

C02
NOx
TSP

Total

60,126 1,202, 512
132 2,645

12 238
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FadfiCoip RAMFF-5 Case # 81

Natural Gas Price Jump 25% in 2003
Resource Locked till 2003

Incremental Summer Capacity (MW) of Resource Additions

1997 1998 1982 2000 2001 20ffi 2003 2004 2005 2006 2009 2012 2016

Short Term Ca Purch 13.3 89.3 196.9 320. 0 ! 500.0 500.0

DSMPro ams 6.8 7.1

OWC Geothermal

0 OWC Co en 1
W OWC Co n2

C OWC Combined C de

OWCBrid erTransL

OWC Sim Ie C cleCT

OWCPum Stora e

Total 6.8 7.1

7.0 7.3 7.7 7.7 7.8

7.0

0.6DSMPro ams 0.6 0.5

I Idaho C en 1

D IdahoC en 2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total 0.6 0.5 0.6

DSMPro 11. 5 11. 2 11.9

Utah Wind

Utah Geothermal

U Utah Solar

T UtahC en 1

A UtahC en 2

H Utah Combined C de

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23, 25/Ton

Utah Coal 527. 00/Ton

Utah Sim Ie C cleCT

Utah Pum edStora e

Utah W /UtTranL

Total 11. 5 11^ 11.9

DSMPro ams 2. 8 2. 8 2.8

W W Wind I
Y W Combined C de ;

0 W IGCCW odak2 '
M W IGCCCT
I W PCW odak2
N W Coal $6. 70/Ton

G W Sim Ie C cleCT

Total 2. 8 2.8

T DSMPro ams 21,7 21.6

0 Short Term Ca Purch

T Co neration

A Combined C cleCT

L All Others

Total 21.7 21.6

Annual Summer Peak Ca aci (MW)

2.8

22.3

22.3

S Native Load

Y Lo Tenn Sales

S DSMPro ams

T , Total uirements

E

M Existin Generation

Lan Term Purchases

L Short TemiCa Purch

& New Resources

R Total Resources

7,313

2^82

22

9873

9, 949
1, 147

7,403

2, 648

43

10,OW

9994

1/191

7^55

2^69
66

9 58

10010

1,121

73

0.5

os

12.6

12.6

2.8

2.8

33.2

133

36.5

7,771

2^95

89

9,977

9842

1120

13

0.6

12.3

U.3

3.0

3.0

23.6

9848

1, 100

189. 0 196.1

0.6

13.0

13.0

3.0

3.0

24.3

189.0

7, 940 . 8, 137

1,933 I 1^08
112

9761

13

9 8

9^55
823

189

13.0

2.9

2.9

24.3

8^53
1, 778

161

9968

9,855

385

8.5

91.5

8.6 12.7 21. 3 25.3 31.7

7.7 196. 7 203. 9 10&0

0. 6 0. 6 0. 6 0.6

0.6 0.6

13. 0 14.0

14.0

3.5

3.5

26.6

89.3

196. 1 91.5

23.6 213. 3 220. 4 207.4

8,600

1^78

188

9990

9,766
658

89:

477

8.6

0.7

14.8

3.4

3.4

27.5

161.2

69. 9 257. 0 419. 2 83.9

37.3
I

82. 6 278. 3 444. 5 314.1

1.0 1. 7 1. 9 2.4

0.7 1.0

14. 8 22.8

22.8

52

5.2

8, 758

1^70

215

9,913

9770

658

477

11096 11 185 11 131 10 975 10 948 10 7 11048 10 990 10,905

8,944

1, 362

257

10,049

9 3

658 ]

197 '
546 ^

11^)54 !

1.7 1.9

39. 4 47.5

2.4

61.7

295.5

39. 4 ! 47. 5 357.2

8.4 9.5 11.9

8.4 9.5 11.9

41.7 i 70. 8 84.2 107.7

196. 9 320. 0 500, 0' 500.0

69.9 257. 0 419. 2 540.6

37.3

27.5 308. 5 647. 8 1.003. 4 1,185.6

9,576 10^04 10,863
1, 112 987 942

328 412 520

10,360 I 10 779 11 85

9665 j
608 !
320

804 >

11,397 t

9,527
608

500

1, 223

1 858

9 27

587

500

1, 801

12,415

Resen/es

Reserve Mar 'n (RM)

1,223
12.4

1178

11.8

1273

12.9

998

10.0

1188

12.2

1,059

10.8

1080

10.8
999

10.0
991

10.0

1JX5

10.0

1036

10.0
1078

10.0
1, 128

10.0
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FadfICorp RAMFF-5 Case # 81

DSMPro

OWCGeothermal

0 OWC Co en 1

W OWC Co en 2

C OWC Combined C de

OWCBrid erTransL
OWC Sim Ie C cleCT

OWCPum Stora e

Total

DSMPro ams

I Idaho Co en 1

D Idaho Co en 2

A Idaho Combined C Ie

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total

DSMPro ams

Utah Wind

Utah Geothermal
U Utah Solar

T Utah Co en 1

A Utah Co en 2

H Utah Combined C de
Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27. 00/Ton

Utah Sim Ie C cleCT

Utah Pum ed Stora

Utah W o/UtTranL

Total

DSM Pro ams

W W o Wind

Y W o Combined C de

0 W oIGCCW odak2

M W oIGCCCT

I W o PC W odak 2

N W o Coal $6.70/Ton

G , W o Sim Ie C cleCT

I Total

DSMPro ams

Short Term Ca Furch

T Co eneration

0 Combined C cleCT

T Coal

A Transmission

L Sim Ie C de

Stora e
Total

Natural Gas Price Jump 25% in 2003
Resource Locked till 2003

Cumulative Annual Energy (MWa)

1997

5.2

1998

10.5

1999

15.9

2000

21.6

2001

27.6

2002

33.7

2003

39.8

2004

46.6

2005

53.2

2006

63.2

2009 2012 2016

80. 1 100. 1 125.4

5.2

0.5

0.5

7.8

156.7

183.9 344. 8 426. 7 405. 6 465. 1 683. 8 1^)40. 6 1, 112.0

8.3

10. 5 15.9 21.6 27.6 217. 6 384. 7 473. 3 458. 9 528. 4 763. 9 1140. 7 1 402.4

0.9 1.3 1. 8 2.2 2. 7 3. 1 3.7 4.2 5.0 6.4 8.0 10.0

0.9 1.3 1. 8 Z3. 2. 7 3.1 3. 7 4.2 5.0 6.4 8.0 10.0

15. 4 23, 5 32. 2 40. 6 49. 5 58. 4 68. 3 78. 6 94. 6 1223 156. 1 200.2

251.5

7.8 15.4 23.5 32.2 40.6 49.5 58.4 68.3 78. 6 94.6 122. 3 156. 1 451.7

2. 2 4. 5 6. 8 9. 1 11. 5 13. 8 16. 2 19. 0 21. 9 26. 1 33. 1 41. 2 51.6

15.7

4.5

31.3

6.8

47.5

9.1

64.6

0.0

11.5

81.8

13.8

99.7

183.9

117.6

344.8

19.0

137.5

0.1

4267

21.9 26.1 33.1 41.2 51.6

157.9

405.6

188.9

0.2

465.1

15.7 31.3 47.5 64.6

241. 9 ! 305. 4 387.2

0.3 0.5 0.5

683. 8 1,040. 6 1,520.2

8.3

81. 8 283-6 462. 4 564. 3 563. 5 654. 3 926. 0 1,346. 6 ! 1,916.1

S Native Load 5, 417. 0 I 5, 484. 0 i 5, 595. 1; 5, 748. 1 5, 870. 0 6, 013. 0 6, 168. 0 6348. 1 6/463. 1 6, 598. 1 7, 055. 9 7, 512. 0 7, 989.2

Y Pum Stora e/Peak Re ' 308.9 309. 3 : 307. 2 258. 5 258, 5 258. 5 258. 5 258. 5 256. 6 256. 6 256. 6 256. 6 ' 256,6

S Lon Tenn Sales ' 2,394.3 2,271.7; 2,005.5' 1,794.4 1^59.6 1,426.4 1394.7 1^84.0 1, 123.8 1,085.9 922.2 814,9 771,0
T Short Term Sales 882. 3 984. 0' 1, 103. 0' 1, 155. 7 1, 197. 6 1247. 4 1323. 1 U17. 4 1, 350. 2 1/287. 9 1 77. 8, 1^34. 6 1, 279.7

E DSMPro ams , 15. 31. 3 47. 5' 64. 6 81. 8 99. 117. 6 137. 5 157. 9 188. 9 241. 9 305. 4 387.2

M Total Re uirements i 8986. 8 9, 017. 8 8963. 3 8892. 1 8, 803. 9 8, 845. 7 9026. 7 9070. 4 9035. 7 9,039. 4 9, 270. 7 9, 512. 7 9, 909.1

Existin Generatian 7774. 0 7, 713. 8 7, 661. 8 | 7, 605. 0 7, 742. 1 7, 808. 0 7, 902. 6 7/879. 8 7, 842. 4 7784. 8 7, 802. 2 7, 679. 9 7, 623.5

L Lon Term Purchases 869. 3 970. 0 965. 0 963. 7 712. 7 496. 1 485. 6 465. 9 465. 9 465. 9 447. 1 443. 9 408.6

& Short Term Purchases 343. 4 334. 0 336. 5 323. 4 349. 1 357. 7 293. 8 298. 0 321. 9 323. 4 337, 3 347. 8 348.2

R New Resources 183. 9 344. 8 426. 8 405. 6 465. 3 684, 1 1, 041, 1 1, 528.9

Total Resources 8.986. 8 9017. 8 ! 8,963, 2 1 8,892, 1 8,803. 9 8,845. 7 9026. 7 9070. 4 9,035, 7 9,039. 4 9270. 7 9512. 7 9909.1
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FacifiCorp RAMPP-5 Case# 81

s
cs

Natural Gas Price Jiunp 25% in 2003
Resource Locked till 2003

Financial Model Output for 1997-2016 (including end effects to 2046)
50-year 5 0-y ear

NFV Annual

at 7. 9% Growth

ttMl Rate

(%> System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
0.65 Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utili Cost

45/816 3^4 Nominal Operating Revenues ($M)
0.24 Real

2. 58 Nominal

-0.41 Real

Nominal

Real

Cost in mills/kWh

Average Customer Bill ($)

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 7.9%)

Energy Svc Charge ($M)

45,289 3.143 Nominal Total Resource Cost ($M)
0.14 Real

2. 37 Nominal

-0. 61 Real

1997

1,339

8,012

16

47.5

47.5

-1.7

-0.2

1.6

1998 U22 2000 2001 2002 2asa 2SM 2005 2B06 2B09 2012 2B16

5.725 5,792 5,904 6,057 6,178 6^21 6,477 6,657 6,772 6,907 7^64

16 31 48 65 82 101 120 139 159 190 242

5,710 5,761 5,856 5,992

5,159 5,256 5^55 5^65

6,096 6^21 6^57 6^18 6^13 6,717 7, 122

5,576 5^91 5,807 5,915 5,987 6,040 6^51

1357

8,178

32

1,380

8,403

48

1,405

8,644

63

1,428 M52 1,476 1^01

8,960 9^54 9.481 9,683

77 90 103 116

1^25 1^48 1,622

9,930 10,134 1UOO

129 146 182

2, 146 2,190 2,282 2^58 2,450 2^51 2,527 2,667 2,772 2,932 3^66

2,146 2,126 2,151 2,158 2,177 2,115 2,116 2,168 2,188 2,247 2,291

47.6

46.2

48.7

45.9

49.3

45.1

50.2

44.6

49.2

42.4

49.7

41.6

51.5

41.8

52.9

41.7

55.4 58.7

42.5 41.2

1,602 1,614 1,654 1^78 1,716 U89 1,712 1,777 1,818 1,894 2,014
1,602 1^67 1,559 1^36 1^24 1^57 1,433 1,445 1435 1,451 1,413

-2.4

-0.4

3.3

-2.7

-0.7

5.0

-3.5

-1.0

6.9

-5.1

-1.6

8.9

-7.3

-2.3

11.0

-10.1

-3.3

13.1

-13.6

-t.7

15.6

-17.7

-6.5

16.8

-23.0

-8.8

18.5

-13.5

-18.9

22.6

2, 147 2,193 2,287 2364 2,458 2^60 2^36 2, 678 2,782 2,941 3^70

2,147 2,129 2,155 2,163 2,184 2,122 2,124 2,177 2,197 2,254 2^94

Cost in mills/kWh
-0.61 Real

Notes:

1) $M = millions of dollars 2) General Inflation Rate is 3.0% annually

Ijh gas.shock.ES.xls Rnandal

47. 4 47. 4 48. 4 48. 9 49.6

47.4 46.0 45.6 44.7 44.1

3) 50-year Real Levelized

48.6 48.9 50.6 51.8 54.0 56.8

41.9 41.0 41.1 40.9 41.4 39.8

4) 50-year Real Levelized

7,820 8,298

305 386

7,515 7,911

6,679 7,064

1,690 1,795

12,403 14,498

211 245

3,776 4,409

2^24 2,515

64.5 71.3

41.4 40.6

2,234 2456
1,434 1,401

-75.4 -129.9

-37.2 -78.2

26.7 31.4

3,765 4362

2,417 2,488

61.8 67.1

39.6 38.3

Utility Cost in mills/kWh = 41. 80 Total Resource Cost m miUs/kWh s 39. 94

8/Z7/97 9:50 AM
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FaciHCoip RAMFP-5 Case # 82

Short TennCa Purch

DSMPro

OWC Geothermal

0 OWC Co en 1
W OWC Co n2

C OWC Combined C de

OWCBrid erTransL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

DSMPro ams

I Idaho C en 1

D Idaho C en 2

A Idaho Combined C de

H Idaho Brid rTrans

0 Idaho Hti/Id Trans L

Total

DSMFro ams

Utah Wind

Utah Geothennal

U Utah Solar
T Utah C 1

A Utah C 2

H Utah Combined C de

Utah IGCC Hunter 4

Utah IGCC CT
Utah PC Hunter 4

Utah Coal $23. 25/Ton

[Utah Coal $27.00/Ton
' Utah S- Ie C deCT

jUtahPum edStora e
UtahW o/UtTranL

Total

DSMPro ams

W W o Wind

Y W o Combined C de

0 W oIGCCW odak2

MIW oIGCCCT

I W oFCW odak2

N IW o Coat $6.70/Ton
G W oSim leC de CT

Total

T DSMPro ams

0 Short Term Ca Purch
T Co eration

A Combined C cleCT

L All Others

Total

Natural Gas Price Jiimp 50% in 2003
Resource Locked till 2003

Incremental Summer Capacity (MW) of Resource Additions

1997

6.8

1998

7.1

1999

6.8

0.6

2.8

21.7

21.7

7.1

05

2000 2001

133

7.0 7.3 7.7

2002 2003 2004 2005 2006

153. 5 64. 0 194.2

7. 7 7. 8 8. 6 8. 7 13.4

27. 0 135.4

189.0 196.1

7.0 7.3 7.7 196. 7 203. 9 35A

0. 6 OS 0.6 0.6 0. 6 0.6

O. t> 0.5 0.6 U.5 0.6 0.6 0.6 OA

115 11. 2 11. 9 12. 6 12. 3 13. 0 13. 0 14.1

2.S 2.8

21. 6 22,3

21.6 22.3

2.8

23.2

13J

36.5

3.0

23.6

3.0

243

189.0

2.9

24.3

3.5

23. 6 213.3

26.8

153.5
196. 1 27.0

220.4 2073

8. 7 148.8

0. 7 1.4

0. 7 1.4

14. 9 22.8

11. 5 11. 2 11. 9 12. 6 U. 3 13. 0 13. 0 14. 1 14. 9 22.8

2. 8 2.8 2. 8 2.8 3.0 3.0 2.9 3.5 3.4 5.2

3.4 5.2

27, 7 42.8

64. 0 1942

135.4

2009 2012 2016

387. 0 500. 0 500.0

22. 2 ' 26. 3 33.2

397

144. 7 482, 5 294.3

! 107.9

206. 6 5B8. 8 435.4

2, 5 2. 7 3.6

2.5 Z7 3.6

40. 4 49. 0 63.9

I

i

170.3

40. 4 ! 49. 0 234.2

8. 4 9. 5 11.9

8.4 9.5 11.9

91.7 372.4

73.5 87.5 112.6

387, 0 500. 0 500.0

184. 4 482. 5 464.6

107,9

644. 9 1,070. 0 1,185.1

Annual Summer Peak Ca aci (MW)
S Native Load

Y Lon Term Sales

S 'DSMPro ams

T Total Re uircments

E

M Existin Generation

Lo Term Purchases

L Short TennCa Purch

& New Resources

R Total Resources

7^13

2, 582

22

9873

9,949
1, 347

7, 403

2, 648

43

10008

9994

1, 191

7^55
2, 369

66

9,858

10010

1, 121

7, 771

2,295

89

9977

9342

1,120

13

7,940

1,933

112

9761

9, 848

1, 100

11096 11185 11,131 10/975 10, 948

8,137 8^51 8, 600 8, 758 8, 944 9, 576 10, 204 10, 863

1^08 1, 778 1^78 1/370 1^62 1, 112 . 987 942

13 161 188 21 258 332 : 419 532

9 8 9,968 | 9,990 9 913 10 048 10^56 10,772 ! 11/273

95 9855 9 66 9, 770 9, 653 9, 665 9, 527 9527

823 808 658 658 658 608 608 587

154 64 194 387 500 500

189 385 1 413 412 548 732 1^14 1787
10^67 11,048 10,991 10,904 11,053 11^92 11^49 12401

Reserves

Reserve Mar in RM (

1, 223

12.4

1178

11.8

1, 273

12.9

998

10.0

1, 188

12.2
1 59

10.8

1^)80

10.8

999

10.0

991

10.0 10.0

1035

10.0

1 77

10.0

1127

10.0
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PacifiCotp RAMPF-5 Case # 82

Natural Gas Price Jump 50% in 2003
Resource Locked till 2003

Cuniulative Annual Energy (MWa)

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

DSMPro ams 5,2 10.5

OWC Geathermal

0 OWC Co en 1

W OWC Co en2

C OWC Combined C Ie

OWCBrid efTransL

OWC Sim Ie C cleCT

OWCPum Stora

Total 53. 10.5

15.9 21.6 27.6 337

183.9

39,8 46.7 53.5 64.1 81. 7 102.7 129.4

26. 8 24. 4 146. 4 173. 2 173, 2 173,2

327. 8 327. 8 327. 8 327. 8 450, 9 861, 5 1112,0

22.0

15. 9 21. 6 27.6 217. 6 367. 6 A01. 2 405. 6 538. 2 705. 8 1,137. 4 1436.6

DSMPro ams 0. 5 0. 9 1. 3 1.8

I Idaho Co nl

D Idaho Co en 2

A Idaho Combined C de

H Idaho Brid erTrans

0 Idaho Htr/Id Trans L

Total 0.5

2.2 2.7 3,1 3.7 4.2 5,2 6.8 8.7 11.2

0.9 1.3 1.8

15. 4 23. 5 32.2DSMPro ams 7.8

Utah Wind
Utah Geothennal

U Utah Solar

T Utah Co en 1

A Utah Co 2

H Utah Combined C de

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4 !

Utah Coal $23. 25/Ton

Utah Coal $27.00/Ton

Utah Sim Ie C leCT

Utah Pum ed Stora e

Utah W o/UtTranL

Total 7.8. 15.4 23.5 32.2

23. 2.7

40. 6 49.5

3. 1 3.7

58.4 68.3

4.2 5.2 6. 8 8.7 11.2

78. 7 947 123. 4 1587 205.0

145.0

--^

40.6 49.5 58.4 6S.3 7S.7 94. 7 123. 4 158. 7 350.0

DSMPro ams 2.2 4. 5 6. 8 9. 1 ! 11, 5 ' 13. 8 16.2 19. 0 21. 9 26. 1 33.4 42. 1 53.4

W W o Wind

Y W oCoinbinedC de I ; l

0 W oIGCCW odak2

M W oIGCCCT
I W oPCW odak2

N W o Coal S6. 70/Ton

G W oSim leC cleCT
Total ' 2.2 4.5 6.8 9. 1 ; 11.5 13.8 1 16.2 19.0 21.9 26.1 33.4 42.1 1 53.4

DSMPro ams 15, 7 31.3 47.5 64.6

Short TennCa Purch 0.0

T Co eneration

0 Combined C cleCT

T Coal
A Transmission

L Sim Ie C de

Stora e

Total 15.7 31.3 47.5 i 64.6

81. 8 ' 99.7 117.6 137. 7 158.2 190. 1 245. 3 312. 2 398.9

0.2 0. 1 0. 2 0.3 0.4 0.4

183. 9 327. 8 354. 5 352. 1 474. 2 624. 1 1034. 7 1, 430.2

22.0

81. 8 ! 283. 6 445. 4 492. 4 510.4 664. 4 869. 7 1^47. 3 1,851.5

S Native Load 5,417. 0 5, 484. 0 5, 595. 1 j 5, 748. 1: 5, 870. 0, 6, 013. 0 6, 168. 01 6348. 1 6463, 1 6^98. 1 7/055. 9 7/512. 0 7, 989.2

Y Fum Stora e/Peak Re 308.9 3093 307.2 258.5 ' 258.5 ; 258,5 258.5 258,5 256.6 256.6 256.6 256. 6 256.6
S Lon Term Sales 2/394.3 2,271.7 2,005.5 1,794. 4 i 1^59.6: 1,426.4 1,394.7 1284.0 1, 123,8 1,085.9 922.2 814.9 771.0
T Short Terai Sales 882. 3 984. 0 1,103. 0 1155, 71 1, 197.6; 1,247.4' 1^69. 3 1 12.0 1382. 1 1331. 7 1^20. 4 1,277. 7 1,285.2
E DSMPro ams 15. 31. 3 47. 5 64. 6; 81. 8: 99. 7 117. 6 137, 158. 2 190. 1 245. 3 312. 2 398.9

M Total Re uirements 8 986. 8 9 017. 8 8 963, 3 8, 892. 1 8/803. 9 : 8, 845. 7 9, 072. 9 9 064. 9 9, 067. 4 9 082. 1 9 . 8 9 549. 0 9 903.0

Existin Generation

L Lon Temi Purchases

& Short Term Purchases

R New Resources

ITutal Resources

7, 774. 0 7, 713. 8 7, 661. 8 7, 605. 0 ; 7, 742. 1 ' 7, 808. 0 7, 982. 8 7, 944. 9 7, 946. 8 7, 866. 6 7/928. 2 7/760. 4 7, 709.3

869. 3 970. 0 1 965. 0 963. 7 i 712. 7 496. 1 485. 6 465. 9 465. 9 465. 9 447. 1 443. 9 408.6
343. 4 334. 0 336. 5 323. 4 . 349. 1 357. 7 276. 8 299, 5 302. 5 275. 3 310. 1 309. 6 332.5

I 183. 9 327. 8 354. 7 352. 2 474. 3 624. 4 1035. 1 1452.6

8986. 8 9,017. 8 8,963. 2 8,892. 1 '< 8,803. 9 ; 8,845. 7 9072. 9 9064. 9 9067. 4 9082. 1 9309. 8 9^49. 0 9903.0
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PacifiCorp RAMPF-5 Case* 82

s
cs
01

50-year 50-year
NPV Annual

at 7. 9% Growth

(tM) Rate
ca

Nahiral Gas Price Jump 50% in 2003
Resource Locked till 2003

Financial Model Output for 1997-2016 (including end effects to 2046)

0.65

System Load (MWa)
Conservation (MWa)

After Conservation

System Ixiad (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utili Cost

45, 801 3.25 Nominal Operating Revenues ($M)
0.24 Real

2.58 Nominal

-0. 40 Real

Nominal

Real

Cost in mills/kWh

Average Customer Bill ($

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 7. 9%)

Energy Svc Charge ($M)

45,269 3.147 Nominal Total Resource Cost ($M)
0.14 Real

2. 38 Nominal

-0. 61 Real

Cost in mills/kWh

122Z 1998 laaa 2000 2QQ1 2002 2053 2004 2005 2006 2fflQ2 2012 201$

5,725 5,792 5,904 6,057 6, 178 6^21 6^177 6,657 6,772 6,907 7^64

16 32 49 67 84 104 123 143 163 195 248

5,709 5,760 5,854

5,158 5,255 5,354

1,339

8,012

17

1S57

8,179

33

1^80

8,405

50

5,990 6,094 U18 6^53 6^14 6,608 6.712 7.117

5AC3 5^74 5,688 5,804 5,911 5,983 6,035 6346

1A05 1,428 1,452 1,476 1^01 1^25 1^48 1.622

8^46 8,961 9^39 9,457 9,720 10,048 10^53 11^71

65 80 93 106 120 134 151 188

2, 146 2, 190 2,283 2358 2^51 2^52 2^02 2,656 2,751 2,900 3^77

2,146 2,127 2,152 2,158 2,177 2,115 2,096 2,159 2,172 2^23 2,299

47.5

47.5

47.6

46.2

48.7

45.9

493

45.1

50.2

44.6

49.2

42.4

49.2

41.2

51.3

41.7

52.5

41.4

54.9

42.0

59.0

41.4

1,602 1,614 1,654 1,679 1,716 1,689 1,695 1,769 1,805 1,874 2,021
1,602 1,567 1,559 1^36 1,525 1,457 1,420 1,439 1,425 1,436 1.417

-1,8

-n.2

1.6

-2.4

-0.4

3.3

-2.8

-0.7

5.1

-3.7

-1.1

7.0

-5.4

-1.6

9.0

-7.7

-2.4

11.1

-10.6

-3.5

13.3

-14.2

-4.9

15.9

-18.5

-6.8

172

-23.9 -14.9

-9.2 -19.7

18.9 23.2

2,147 2,193 2,287 2364 2,458 2,460 2,512 2.667 2,761 2,910 3^81
2, 147 2,129 2,156 2,164 2,184 2,122 2,104 2,168 2,180 2,230 V01

Notes:

1) $M = millions of dollars 2) General Inflation Rate is 3.0% annually

Ijh gas. shockj0. xts Rnandat

47.4 47.4 48.4 48.9 49.6

47.4 46.0 45.6 44.7 44.1

3) 50-year Real Levelized

48.6 48.5 50.4 51.4 53.5 57.0
41. 9 40, 6 41. 0 40. 6 41. 0 40.0

4) 50-year Real Levelized

Utility Cost in mills/kWh = 41. 81 Total Resource Cost in miUs/kWh =

7, 820 8. 298

311 392

7,509 7,905

6,674 7fG9

1,690 1,795

12^36 14^88

218 251

3,770 4,436

2,420 2,530

64.5 71.7

41.4 40.9

2,231 2,471
1,432 1,409

-77. 4 -132.3

-38.6 -80.5

27. 3 32.1

3,759 4^88

2^13 2,502

61.7 67.5
39. 6 38.5

39. 92
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FacifiCorp RAMPP-5 Case # 82

Natural Gas Price Jump 50% in 2003
Resource Locked till 2003

Annual

Growth

Rate 1997 1998

Net System Projected Emissions

1999 2000 2001 2002 2003 2004 2005 2006 2009 2012 2016

»

<
v\

S stem Ener

GWh
MWa

50,022
5,710

50,476
5,762

Total Annual Emissions 1000 Tons

0.67% C02 56,584 56,898
0. 10% NOx 132. 6 131.7

0. 14% TSP 11. 8 11.7

51, 288

5,855

56,930
130.4

11.7

52, 052

5,942

57,409
130.2

11.7

Annual S stem Emission Rates Pounds/MWh

-1. 00% C02 2,262 2,254 2,220 2, 206
-1. 56% NOx 5.30 5.22 5.09 5.00
-1.52% TSP 0.47 0.47 0.46 0.45

52,969
6,047

57,469
132.2

11.8

2,170

4. 99
0.45

54, 066

6,172

57,086

132.6
11.8

2, 112

4.90
0. 44

55,266
6,309

58,480
135.8
12.0

2,116
4.91
0.44

56,667
6,469

58,827
135.0

12.0

2,076
4.76
0.42

57,478
6,561

59, 197
135.1

12.0

2,060
4.70
0.42

58,381
6,664

59,770
135.1

12.1

2,048
4.63
0.41

61,909
7,067

61,382
136.2

12.1

1,983

4.40
0.39

65,318
7,456

63,054
135.7

12.1

1,931
4. 16
0. 37

68, 738

7,847

64,226
135.1

12.1

1,869
3.93
0. 35

Emission Rates as Percent of 1997 Base

C02 100 99.65 98.13 97.50 95.91 93.34 93.54 91.77 91.05 90.51 87.65 85.34 82.60
NOx 100 98.42 95.95 94.39 94. 15 92.51 92.68 89.89 88.67 87.34 82.98 78.40 74. 16
TSP 100 98.60 96.58 95.40 94.39 92.52 92.27 89.79 88.70 87.56 83.01 78.73 74. 70

20 Year Emissions 1000 Tons

C02
NOx
TSP

eraee _T&tal

60, 191 1, 203, 820

134 2,687
12 240
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FadHCoip RAMPF-5 Case # 83

Short TennCa Purch

iDSMPro ams

I OWC Geothemial

0 OWC Co en 1

WiOWCCo en 2

C OWC Combined C de

OWCBrid erTransL

OWC Sim 1c C de CT
OWCPum Stora e

Total

DSM ams

I Idaho en 1

D Idaho 2

A Idaho Cauibined C de

H Idaho Brid rTrans

0 Idaho Htr/Id Trans L

Total

DSM ams

Utah Wind

Utah Geotheimal

U Utah Solar
T UtahCo 1

A UtahCo 2

H Utah Combined C de

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4
Utah Coal $23.25/Ton

Utah Coal $27.00/Ton

Utah S- Ie C de CT

I Utah Pum edStora e

Utah W o UtTranL

Total

DSM Pro ams

W W oWind

Y W o Combined C de

0 W oIGCCW odak2

M W oIGCCOT

I W oPCW odak2

N W o Coal $670/Ton

G W oSim leC cleCT

Total

T DSMFro ams

0 Short Term Ca Purch

T Co eneration

A Combined Cycle CT

L All Others

Total

Natural Gas Price Jump 110% in 2003
Resource Locked till 2003

Incremental Summer Capacity (MW) of Resource Additions

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

13. 3 143. 6 52. 9 221.6

6. 8 7. 1 7. 0 ' 7. 3 7. 7 7. 7 7, 8 9. 0 9. 0 13.4

35. 8 96.3

189. 0 196.1

6.8

0.6

0.6

11.5

2.8

21.7

21.7

7.1

0.5

0.5

11.2

7.0

0.6

0.6

11.9

73

0.5

0.5

12.6

7. 7 196. 7 203.9

0. 6 0.6 0.6

0.6

12.3

0.6

13.0

11. 5 U^ ; 11.9

2.8 2. 8 , 2.8

12.6

2.8

U.3

3.0

13.0

3.0

21.6 ; 22.3 23.6 213.3

Aimiial Summer Peak Ca ad (MW)
S Native Load

Y Lon Term Sales

S DSMPro ams

T Total Re uirements

E

M lExistin Generation

Lon Term Purchases

L | Short Term Ca Purch

& I New Resources
R [Total Resources

7^13
2, 582

22

9873

9, 949

1,147

7,403

2,648

43

10008

9,994

1, 191

10010

1, 121

9842

1, 120

13

9848

1, 100

9355
823

189

0.6

13.0

13.0

2.9

220.4

9855

385

44.8

0.9

6.0

6.9

14.6

14.6

3.5

3.5

28.0
143.6

35.8

6.0

213.4

9. 0 109.7

1. 0 1.4

32.9

1. 0 34.3

15.3 23.6

15.3 ! 23.6

3. 4 5.2

3.4

81.6

11,096 11,185 11,131 10 975 10 948 10 67 11 048

8, 600 8, 758

1^78 1^70
189 218

9 989 9,910

9,760 9/764

658 658

144 53

427 427

10 989 10 902

53.

28. 7 43.6

52. 9 221.6

96.3

32.9

394.4

8,944

1^62
261

10

9, 614

658

222

556

1 OSO

2009 2012 2016

420. 5 500. 0 ! 500.0

22,2 26.4 33.2

70.0

87.2

92.2

2.4

175.1

26.4 295.5

2.8 3.6

152, 8 122.8

155. 2 US.6 3.6

40. 8 49. 2 64.1

243.1

109. 5 290^

29.2

150.3 339. 7 336.4

8. 4 9.5 11.9

8.4

226.3

235.8

37.7

19AJ

73. 8 87. 9 1 112.8

420. 5 500. 0 500.0

70. 0 87.2

262. 3 639. 6 | 485,1

826. 6 1^27. 5 1,185.1

9, 576

1, 112

335

10 53

9472

608

421

889

11 W

10,204

987

423

10768

9

608

500

1, 528

11,845

10, 863

942

536

11^69

9209

587

500

2, 100

12^96

Reserves

iReserveMar in(RM)(°

1, 223

12.4

1, 178

11.8

1273

12.9

998

10.0

1188

12.2

lfl59
10.8

1080

10.8
999
10.0

991

10.0

1, 004

10.0
1,035

10.0
1,077

10.0

1127

10.0
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FadHCorp RAMPP-5 Case # 83

DSMPro ams

OWC Geothemial

0 OWC Co en 1

W OWC Co n2

C OWC Combined C de

OWCBrid erTransL

OWC Sim Ie C cleCT

OWCPum Stora

Total

DSMPro s

I Idaho C en 1

D Idaho C en 2

A Idaho Combined C de

H Idaho Brid rTrans

0 Idaho Htr/Id Trans L

Total

DSM Pro ams

Utah Wind

Utah Geothermal
U Utah Solar

T Utah Co en 1

A Utah Co en 2

H Utah Combined C de
Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27. 00/Ton

Utah Sim teC cleCT

Utah Pum ed Stora e

Utah W o/UtTranL

Total

DSM Pro ams

W W oWind

Y W o Combined C de

0 W oIGCCW odak2

M W oIGCCCT

I W oPCW dak2

N W o Coal $6. 70/Ton

G W oSim leC cleCT

Total

DSM Pro ams

Short Term Ca Purch

T Co eneration

0 Combined C de CT

T Coal

A Transmission

L Sim 1c C de

Stora e

Total

Natural Gas Price Jump 110% in 2003
Resource Locked till 2003

Cuinulative Annual Energy (MWa)

1997

5.2

1998

10.5

1999

15.9

2000

21.6

2001

27.6

2002

33.7

2003

39.8

2004

47.0

20Q5

54.1

2006

64.7

2009 2012

82. 4 103.5

5.2

0.5

0.5

7.8

10.5

0.9

0.9

15.4

15.9

1.3 1.8 2,2 2.7

1.3 1,8

23. 5 32.2

2.2 Z7

40. 6 49.5

3.1

3.1

58.4

3.8 4.4 5.4 7.0 8.9

7.8

2.2

15.4 23.5

4. 5 6.8

32.2

9.1

40.6 49.5

11. 5 13,8

58.4

16.2

68.8

19.0

2.2

15.7

4.5

31.3

6.8

47.5

9. 1 11.5

64.6

0.0

81.8

15.7 31.3 47.5 64.6 81.8

13.8

99.7

183.9

283.6

16.2

117.6

327,8

445.4

19.0

138.5

0.1

358.5

5.4

21.9

160.0

0.0

358.5

5.4

26.1

192.6

0.2

441.0

35.3

248.2

0.3

500.9

100.3

174.0

574.0

285.6

2016

130.1

30.7 30.7 113.2 173. 2 172.0 172.0

183. 9 327. 8 327. 8 327. 8 327. 8 327. 8 327. 8 401.9

43.5

21.6 27.6 217. 6 367. 6 405. 4 412. 5 505. 7 583J 603^ 747.5

11.4

5. 4 5. 4 35. 3 174, 0 285. 6 285.6

9.2 9. 8 40.7 181.0 294. 5 297.0

68. 8 79. 6 96, 4 125. 4 160. 9 207.4

217.5

100. 3 366. 6 366.6

7.3

79. 6 96.4 225. 7 527. 5 798.7

21. 9 26, 1 33. 4 42. 1 53.4

207. 4 241.9

33.4 249. 4 295.3

315. 4 402.4

0. 3 0.3

499. 8 573.9

826.0

285.6

50.7

502. 5 523. 9 669. 0 1,023. 8 1,674. 9 2,138.8

S Native Load 5,417.0 5,484.0 5 595. 1 5,748. 1 | 5,870.0 6,013.0 6, 168.0 6348.1 6,463. 1 6,598.1 7,055.9 7,512.0 7,989.2
Y Pum Stora e/PeakRe 308. 9 309. 3 307. 2 258. 5 258. 5 258. 5 258. 5 258. 5 256. 6 256. 6 256. 6 256. 6 321.6

S Lon Tenn Sales 2^94. 3 2^271. 7 2,005. 5 1/794. 4 1,559. 6 1,426. 4 1,394. 7 1,284. 0 1,123. 8 1,085. 9 922. 2 814. 9 771.0
T Short Temi Sales 882.3 9M.O 1103.0 1.155.7 1,197.6 1^47.4 1,419.2 1380.0 1,444.5 1,41X1.9 U53.0 1,347.9 1319.7
E DSMFro rams 15. 31.3 47, 5 64.6 81.8 99, 117.6 138.5 160.0 192,6 248.2 315.4 402.4
M Total Re uirements 8,986. 8 9017. 8 8,963. 3 8892. 1 8,803. 9 8,845, 7 9, 122. 8 9132. 0 9128, 1 9, 148. 8 939. 6 9616. 0' 9999.1

Existin Generation 7. 774. 0 7713. 8 7661. 8 7, 605. 0 7, 742. 1 7, 808, 0 8, 072. 9 8, 073. 2 8,059. 3 7955. 4 7, 835. 8 7, 564. 0 7, 560.0

L Lon Term Purchases

& Short Term Purchases

R New Resources

Total Resources

869. 3 970. 0 965. 0 963. 7 7127 496. 1 485. 6 465. 9 465. 9 465. 9 447. 1 443. 9 408.6

343. 4 334. 0 336. 5 323. 4 349. 1 357, 7 236. 5 228. 9 239. 0 251, 0 281. 1 248. 5 294.0
183, 9 327. 8 364. 0 363. 9 476. 4 775. 6 1359. 5 1736.4

8 986. 8 9.017. 8 8.963. 2 8 892. 1 8,803.9 8,845. 7 9,122. 8 9,132, 0 9128. 1 9,148. 8 9 339. 5 9 616. 0 9 999.1
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FacifiCorp RAMPP-5 Case# 83

.a
^

cs

^0

Nahiral Gas Price Jump 110% in 2003
Resource Locked till 2003

Financial Model Output for 1997-2016 (including end effects to 2046)
50-year 50-year
NPV Annual

at 7. 9% Growth

($M) Rate

1%)

0.65

44,717 3.13 Nominal
0.13 Real

2. 47 Nominal

-0. 51 Real

Nominal

Real

44,185 3.03 Nominal
0. 03 Real

2. 26 Nominal

-0.72 Real
Notes:

1) $M = millions of dollars

Ijh gas. shock. 1IO.xls Finandal

1997 1S2S

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customeis (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utili Cost

Operating Revenues ($M)

Cost in mills/kWh

Average Customer Bill ($)

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 7.9%)

Energy Svc Charge ($M)

Total Resource Cost ($M)

Cost In mills/kWh

2) General Inflation Rate is 3.0% annually

1^39

8,012

17

47.5

47.5

-1.8

-0.2

1.6

47.4
47,4

1223 2aS!C 2Sli!I 2002 2003 2004 2005 2006 2009 2012 2016

5,725 5,792 5,904 6,057 6,178 6^21 6^77 6,657 6,772 6,907 7^64

16 32 49 67 84 104 123 143 163 195 248

5,709 5,760

5,158 5^55

1357

8,179

33

5,854

5^54

1380

8,405

50

2,146 2,190 2,283

2,146 2,127 2,152

47.6

46.2

48.7

45.9

5,990

5,463

1,405

8^47

(5

2358

2, 158

49.3

45.1

6,094

5^74

1,428

8,963

80

6^!18 6353

5^88 5^04

6, 514,

5,911

6^08

5,983

6,712 7,117

6,035 6^46

1,452 1,476 1^01 1,515 1,548 U22

9,248 9,477 9,725 10^45 10^19 11,771

93 106 120 134 151 188

2,451 M52 2,442 2,597 2^91 2351 3,184

2,177 2,115 2,045 2,112 2,124 2,185 2^33

7,820 8^98

311 392

7,509 7,905

6,674 7,059

1,690 1,795

13^21 15^31

218 251

3^91 4^03

2305 2^54

50.2

44.6

49.2

42.4

48.0

40.2

50.2

40.8

51.4

40.5

53.9

41.3

57.3

40.2

61.4

39.4

69.6

39.7

1,602 1,614 1,654 1,679 1,716 1,689 1,654 1,730 1,765 1,842 1,964

1,602 1,567 1,559 1,536 1,525 M57 1385 1^07 1^93 1,411 1^77

-2.4

-0.4

3.3

-2.8

-0.7

5.1

-3.7

-1.1

7.0

-5.4

-1.6

9.0

-7.7

-2.4

11,1

-10.6

-3.5

13.3

.14.2

-4,3

15.9

-18.5

-6.8

17.2

-23.9

-9.2

18.9

-44.9

-19.7

23.2

2,147 2,193 2^87 2364 2,458 2,460 2^52 2,608 2,701 2.861 3,188

2,147 2,129 2,156 2,164 2,184 2,122 2fS3 2,121 2,132 2,192 2^36

47.4

46.0

48.4

45.6

48.9
44.7

49.6
44.1

48.6
41.9

47.3
39.6

49.3
40.1

50.3
39.7

52.6

40.3

55.4
38.8

2,124 2^97
1, 364 1. 367

-77. 4 -132.3

-38.6 -80.5

27. 3 32.1

3,579 4,255

2,297 2^26

58.7 65.5
37. 7 37.3

3) 50-year Real Levelized 4) 50-year Real Levelized

UUIity Cost in mffls/kWh = 40.82 Total Resource Cost in mills/kWh = 38.96
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PacifiCorp RAMPP-5 Case # 83

Natural Gas Price Jump 110% in 2003
Resource Locked till 2003

Annual

Growth

Rate

Net System Projected Emissions

1
%
1-'

8

S stem Ener

GWh
MWa

1997

50,022
5,710

1998

50,476

5,762

1999

51,288
5,855

Total Annual Emissions 1000 Tons

1.10% C02 56,584 56,898 56,930

0. 32% NOx 132. 6 131. 7 130.4

0.38% TSP 11.8 11.7 11.7

2000

52,052
5,942

57,409

130.2
11.7

Annual S stem Emission Rates Founds/MWh
-0.62% C02 2,262 2,254 2,220 2,206
-1.39% NOx 5.30 5.22 5.09 5.00
-1.32% TSP 0.47 0.47 0.46 0.45

Emission Rates as Percent of 1997 Base
C02 100 99.65 98.13
NOx 100 98.42 95.95
TSP 100 98.60 96. 58

20 Year Emissions 1000 Tons
C02
NOx
TSP

2001

52,969
6,047

57,469

132.2
11.8

2,170
4.99
0.45

97.50 95. 91

94.39 94.15
95.40 94.39

caee Total

2002

54, 066

6, 172

57,086

132.6
11.8

2,112
4.90
0. 44

93.34
92.51
92. 52

2003

55,266
6,309

58,930

137.3
12.1

2,133
4.97
0.44

94.26

93. 76
93. 16

2004

56,660
6,468

59,526

137.4
12.2

2,101
4.85
0.43

92.87
91.53
91.00

2005

57,464
6,560

59,827

137.3
12.2

2,082
4.78
0. 42

92.04
90.15
89.69

2006

58,359
6,662

60,465

137.5
12.2

2,072

4.71
0. 42

91.59
88.87
88.49

2009

61,884
7,064

62,379
138.1

12.3

2,016
4.46
0.40

89.11
84.19
84.00

2012

65, 290

7,453

67,085

139.9
12.6

2,055
4.29
0. 38

90.83

80.85
81. 61

2016

69, 277

7,908

69, 610

140.7
12.7

2,010
4.06
0. 37

88.83
76.65
77. 67

61,878 1,237,550
137 2,732
12 244

Ijh gas. shock. 110.xls 8/27/97 9:51 AM



FadfiCorp

RAMPP-5 Base Case

(Including 15% DSM Advantage)
Incremental Summer Capacity (MW) of Resource Additions

Short Term Ca Purch

DSMPro ams

OWC Geotheimal

0 OWC Co nl

W OWC Co en 2

C OWC Combined C k

OWCBrid erTransL

OWC Sim Ie C cleCT

OWCPum Stora

Total

DSM Pro ams

I Idaho Co en 1

D Idaho Co en 2

A Idaho Combined C e

H Idaho Brid erTrans
0 Idaho Htr/Id Trans L

Total

DSMPro ams

Utah Wind

UtahGeothennal

U Utah Solar

T UtahCo en 1

A Utah Co en 2

H UtEih Combined C de

Utah IGCC Hunter 4

UtahIGCCCT

UtahPCHimter4

Utah Coal $23. 25/Ton

Utah Coal $27.00/Ton

Utah Sim Ie C cleCT

Utah Pum edStora

Utah W o/UtTranL

Total

DSMPro

W W o Wind

Y W Combined C de

0 W IGCCW odak2

M W IGCCCT
I W PCW od«k2
N Wyo Coal $6. 70/Ton

G IW oSim leC de CT
Total

T |DSM Pro ams

OIShortTermCa Purch

T Co neration

A Combined C de CT

L All Others

Total

1998

6.0

1999

5.8

6.0

0,5

0.5

11.1

5.8

0.5

0.5

10.7

11.1

1.9

2000

6.3

6.3

0.5

os

10.2

10.7 10.2

2.0 2.0

2001

6.2

fc2

0.5

0.5

10.6

2002

6.3

6.3

0.6

0.6

10.8

10. 6 ; 10.8

2. 1 ! 2.2

1.9 2.0 2.0 : 2.1 2.2

19. 5 19.0 19.0 ! 19.4 19.9

2003 2004 2005 2006 2QQ7

6.3

6.3

0.6

6.3

6.3

0.7

2.3 2.3

19. 4 20.1

6.3

6J

0.6

6.4

6.4

0.6

10.2 10. 8 10.3 10^

2. 3 2. 3 2. 3 2.3

2.3 2.3

19. 5 19.5

6.4

6.4

0.6

0.6 0. 7 0.6 0.6 0.6

10.2 10. 8 10.3 10.2 10.6

10.6

2.3

19.5 19.0 19.0 19.4 19.4 20.1 19.5 19.5

2.3

19.9

19.9

2012 2017

291.4

23. 6 37,8

182. 7 468.0

2063 505.8

2. 3 3.1

2.3 3.1

475 74.1

47.5 74.1

8.7 14.5

8.7

82.1

182.7

264.8

14.5

129.5

291.4
468.0

888.9

Annual Summer Peak Ca ad (MW)
S [Native Load

Y ! Lan Term Sales

S DSMPro ams

T iTotalRe uirements

E

M Existin Generation

Lan Term Purchases
L Short Term. Market

& 'ShortTermCa Purch

R iNew Resources
!Total Resources

7/526 7 7,659 i 7,693 i 7^62 ; 7,705 j 7,849 8JOOS 8,162 8^17
2^93 2^25 2,444 ; 2,091 ' 1,845 1 1,793 . 1,593 1 1370 1/362 1,112

19 39 ' 9 116 [ 136 156 175 195

10,100 10 075 10 046 9 707 9 10 92 9,306 9^22 199 9 234

9965 10076 9, 934; 9, 940 ! 9/955 9, 862 9866 9,749: 9753 9,757

1023 996 992 i 970 ; 723 707 558 558 558 558

220 440 660 . 880 ; 1, 122 1,085 1,035 812 805 554

11 08 11 12 11 86 ' 11790 ] 11800 1 54 11458 1 119 11 115 10 869

9, 105

987
2

9,815

9627

440

548

183

10797

9,938

842

40

10^73

9 27

418

423

291

651

1 410

! Reserves

iRcserveMar 'n(RM
1409

11.0

1,436

14.3

1, 541

15.3

2J083 | 2, 490

21. 5 ; 26.8
2^74

24,2

2, 153

23.1

1, 897 1766 1, 635

20. 6 18. 9 17.7
982

10.0

1, 037

10.0
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PacifiCorp

RAMPP-5 Base Case

Cmnulative Annual Energy (MWa)

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2012 2017

4. 4 8. 7 13. 3 18. 0 22. 6 27. 3 32. 0 36. 7 41. 5 46. 3 64. 1 93.0

168, 5 599.0

4.4 8.7 13.3 18.0 22.6 27.3 32.0 36.7 41.5 46.3 232. 6 692.0

0.4

0.4

7.2

0.8

0.8

14.1

1.2

1.2

20.6

1.6

1.6

2.0

2.0

27. 4 34.3

2.5

2.5

40.8

3.0

3.0

3.4

3.4

47. 7 54.4

3.9

3.9

60.9

4.4

4.4

6.1

6.1

67.7 99.0

8.6

8.6

148.4

DSMPro ams

OWC Geothemial

0 OWC Co en 1

W OWC Co en 2

C OWC Combined C de

OWCBrid erTransL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

C»SMPro ams

I Idaho Co en 1

D Idaho Co en 2

A Idaho Combined C de

H Idaho Brid er Trans

0 Idaho Htr/Id Trans L

Total

DSMPro ams
Utah Wind

Utah Geothermal

U Utah Solar

T Utah Co en 1

A Utah C en 2

H Utah Combined C de

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27. 00/Ton

Utah Sim Ie C cleCT

Utah Pum edStora

Utah W o/UtTranL

Total

DSMPro

W W o Wind

Y W o Combined C de

0 W o IGCC W odak 2
M W oIGCCCT

I W oPCW odak2

N W o Coal $670/Ton

G W o Sim Ie C cleCT

Total

DSM Pro ams

Short Term Ca Purch

T Co eneration

0 Combined C cleCT

T 'Coal

A [Transmission
L Sim Ie C de

Stora e

Total

S Native Load

Y Pum Stora e/PeakRe 296. 5 293.5

S Lon Term Sales 2, 233. 6 2,039. 0 1, 866. 2 1^35. 3 1, 400. 4 1, 350. 3 1, 239. 6 1, 068. 7 1, 030. 8 907. 1 814. 7 730.7

T Short Tenn Sales 951. 2 1 . 4 1, 506. 9 1,774. 3 1, 848. 8 1, 759. 4 1/696. 2 1, 665, 0 1, 517. 6 1, 473. 1 1, 193. 7 1, 147.9

E DSMFro ams 13. 5 26. 39. 8 53. 3 67. 1 80. 94. 4 108. 1 121. 6 135. 6 1933 285.

M Total Re uirements 8969. 3 9084. 9 9182. 7 9130. 6 8948. 1 8930. 8 8854. 8) 8737. 5 8,669. 2 1 8,613. 6 8791. 0 9 4.4

7.2 14.1

1. 6 3.1

20.6

4.8

27. 4 34.3 40.8

6. 5 8. 2 10.0

47.7 54.4

11. 7 13.5

60.9 67. 7 99.0

15. 4 17. 2 24.1

148.4

35.8

1.6 3.1

13. 5 26.7

4.8

39.9

6.5 8.2

53.4 67.1

10.0

80.5

13.5 26.7 39. 9 53.4 67.1 80.5

11>7 ! 13.5 15.4 17.2 24.1

94. 4 108. 1 121. 6 135. 6 193.3

168.5

94.4 108. 1 121. 6 135. 6 361.7

35.8

285.7

0.1

599.0

884.9

5,501.5 5/544. 6 5,591.0 5,625.2 5,530.7 5/644. 1 5,755.4 5,869.5 5,985.9 6112.4 6,719^ 7^75.0
258. 5 249. 1 235. 2 257. 6 258. 1 242. 3 ! 256. 6 256. 6 256. 6 256.6

Existin Generation

L Lan Tenn Purchases

& Short Term Market

R ! Short Term Purchases

New Resources

Total Resources

7658. 6 7, 681. 2 7^97. 7 7, 576. 7 7^03. 5 7, 516. 4 7, 693. 5 7, 775, 0' 7,746. 2 7769. 9 7,764. 9 7, 801.7

756. 6 764. 9 756. 1 589. 2 397. 4 395. 7 373. 6 373. 6 373. 7 354. 8 351. 7 316.6

220. 0 440. 1 660. 0 785. 4 931. 3 908. 8 617. 7 407. 3 403. 3 277. 9 212. 1 212.1

334. 0 198. 8 169. 0 179. 2 115. 9 109. 9 170. 0 181. 6 ; 146, 0 211. 0 293. 8 294.9

168. 5 599.2
8,969. 3 ! 9 084. 9 9 182. 7 9130. 5 8 948. 1 8 930. 8 8 854. 8 8 737. 5 ! 8 669. 2 8, 613. 6 8,791. 0 9,224.4
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