
PLANNING FOR STABLE
GROWTH

The Pacific Power and Utah Power
Resource and Market Plannfaig Program

Voluine 1 - Suimnaiy Report

November 1989



PLANNING FOR STABLE
GROWTH

The Pacific Power and Utah Power
Resource and Market Planning Program

Voluine 1 - Summaiy Report

November 1989



PLANNDsT G FOR STABLE GROWTH

Volume 1 - Summary Report

Table f ontent

Chapter 1 Introduction Page 3

Chapter 2 Issues and Findings Page?

Chapter 3 Alternative Views of the Future Page 11

Chapter 4 Future Sources of Supply Page 17

Chapter 5 Portfolio of Future Sources Page 31

Chapter 6 Sources Relied Upon Under Range of Futures Page 35

Chapter 7 Short-Term Acdon Plan Page 61



PREFACE

"Planning for Stable Growth" may strike some readers as either an oxymoron or a futile
endeavor. After all, how can growth be stable, given the changes growth implies, and how
can change be stable? Growth In the electric utility industry in the 1970's and 1980's has been
anything'but stable, and consumers were painfully aware of the instability in prices at various
times in that period. A fundamental conclusion of the efforts reported here, however, is that
growth in the demand for energy services and stability in the availability and cost of Aose
services need not be contradictory. Our hope is that this report convinces the reader of that
possibility.

Perhaps this report could more accurately be tided ̂ Documentation of the Planning Process
Intended to Position the Company to Manage Its Future and Respond to Uncertainties in
Growth'in Demand and Availability of New"Sources, Such that die Variety of Customers'
Needs Are Met at the Lowest Possible Cost and with a High Degree of Assurance ̂that
Adequate Supplies Will Be Available, at Stable Prices, to Sustain a Healthy Economy. " It
wasn't, for obvious reasons. Whatever the tide, the repon will inevitably be referred to as the
Company's least cost plan.

This repon represents the Company's first attempt to document a planning process that
complies with regulatory planning requirements and comports to the generally accepted
elements of integrated resource planning or "least cost plmmng". The purpose of the planning
process described in the this report is to identify acnons that should be taken, and that the
Companyintends to take, to assure that customers'demands are met at the lowest possible
cost. Such a process requires an understanding of the marketplace in which the Company
competes, as weU as the range ofresouree alternatives open to the Company, hence a Resource
and Market Planning Program.

Both the process and the report preparation have been challenging to all involved, but
rewarding'in similar measured The sources of the planning challenge have been numerous
beyond the complexities of an electric utility system. There was the desire to recognize the
broadest range of future alternatives and uncertainties, for one. Then there was the analysis as
part of a public process, interacting with critical participants and regulators as the analysis
proceeded. Conducting this process while two companies' managements and staff were
merging into one only added to the challenge. Finally, there was the demanding task of
documuiting the process and communicating the results in a written report.

While this report represents a significant accomplishment by all involved in the planning
process and provides valuable information to the Company, its customers, and its regulatOTy
commissions, both the process and the repon have left ample room for improvement. The
planning process wUl be ongoing, and in the next two years the outstanding needs and
inevitable new issues will be addressed, culminating in a new report. Fortunately, as in life,
the journey is the reward.
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RAMPP SUMMARY REPORT CHAPTER 1

mTRODUCTION

This repeat summarizes the status and findings of the Resource and Market Planning Program
(RAMPP), for the Pacific Power and Utah Power merged system. In conjunction with
supporting technical documentation in a separate volume, this report is also intended to comply
with regulatory commission requirements for long range resource planning. The reader will
find a description of the Company's strategies aimed at assuring that future customers' needs
are met with efficient electric energy services. The assumptions and analyses that were
developed in the planning process are also documented, primarily in Volume 2.

The goal of these strategies is to achieve the lowest possible cost in providing these services,
while recognizing the appreciable uncertainties affecting future requirements and sources.

BACKGROUND

Electric utilities have traditionally planned for future customers' needs with a long time
horizon. Often, the need for new facilities was examined ten to twenty years into the future.
This long time horizon was used because generating facilities being built required many years
lead time to construct. Growth in demand was steady, and seemed certain, as continued
efficiencies and economies of scale kept real electricity prices dropping. This was the pattern
throughout the US until the early 1970's, when inflation, increasing oil and gas prices, and
environmental and safety costs caused electricity prices to escalate.

In the face of increasing electricity prices and a general economic downturn, demand growth
tapered in the late 1970's and early 1980's. Many utilities, includiiig Pacific Power and Utah
Power, found themselves completing generation construction programs on time, but without
the anticipated increased demand for electricity. This situation added to the price increase
pressures.

One of the reasons for the slowing growth in demand was the rational response of customers to
economic choices. Electricity consumers found a variety of alternatives: substitution (burning
wood for space headng, for example), efficiencies (weatherizing homes), and even generating
their own electricity (industrial customers with large process heat requirements). In addition,
decreasing natural gas prices brought about by an overaupply of natural gas and petroleum
products led to increasing competition for new customers.

These are examples of the fundamental changes taking place in the electric utility business. In a
word, the trend is toward increasing competition. Pacific Power and Utah Power have
responded to these competitive pressures by improving effectiveness and efficiency of
operations, and by pricing competitively. The resulting increase in electricity sales has been
provided out of underutilized generating capability. Making profitable sales of power to other
utilities, for example, has lowered costs to retail customers. Nevertheless, a fundamental shift
has occurred in the utility business, from a perceived monopolistic industry to an increasingly
competitive marketplace.

The margin between existing generating resources and exisdng customer demand (the
"surplus") has begun to diminish. Attention is turning again to the future, with such questions
as: What actions should utilities undertake to maintain an efficient balance between supplies
and demands for electricity? How can utilities continue to serve customer needs, respond to
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competitive pressures, and develop the most efficient systems in the face of an uncertain
future?

To answer these questions, sometimes at the behest of regulatory commissions, many utilities
have focused their long range resource planning programs in a direction that has come to be
labeled least cost planning (LCP) or integrated resource planning. Pacific Power initiated a
Resource and Market Planning Program (RAMPP) in 1988. After the Pacific Power and Utah
Power merger, the program was expanded to address the merged system's demand and supply
acquisition directions. The planning process is also intended to comply with LCP requirements
of the Company's regulatory commissions.

LEAST COST PLANNING REQUIREMENTS

This document has been prepared to describe the Company's ongoing planning process that
helps guide resource and market decisions. At the same time, it is intended to meet resource
planning requirements of the Washington Udlities and Transponation Commission and the
Oregon Public Utilities Commission. The California Public Utilities Commission and Idaho
Public Utilities Commission also adopted orders or rules related to resource planning
submissions.

The Oregon and Washington requirements are similar in most respects, and similar to LCP
requirements that have been adopted in many other states in recent years. Each commission
has icquired that utilities prepare and submit, every two years, a plan that includes the
following elements:

> Examine a range of demand forecasts.

> Consider all feasible alternatives for balancing supply and demand, including
energy efficiency programs and purchases as well as Company owned generation
sources.

> Assess supply and demand altemadves in a consistent manner.

> Describe a long range plan for balancing supply and demand, and a short range set
of actions consistent with the long range plan.

> Involve the public in the process of developing the plan.

> The goal of the long range plan is meeting customer needs at the "lowest cost to the
utility and its customers" (Washington rules), and "consistent with the long run
public interest" (Oregon rules).

In addition to the above, the Oregon Commission has specifically required that external costs,
such as environmental impacts of resource alternatives, be quantified and recognized in the
development of plans.

THE LEAST COST PLAN: A DOCUMENT OR A PROCESS ?

Long range planning for electric utilides is generally understood to serve as a guide to resource
acdons, such that the resultant system is built at the lowest possible cost. This is a decepdvely
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simple concept, behind which are hidden many complexities. How is cost measured? What
level and types of services are assumed? How can the value of different services be accounted
for? How are uncertainties recognized? It is worthwhile, at the outset, to clarify what a least
cost plan is, and what it can t be.

A least cost planning process typically addresses a twenty year time frame, but it can not
realisdcally produce a "plan" in the form of a specific schedule of events over the next 20
years. The future is, of course, laden with uncertainties. Which acuons are appropriate to take
ten or twenty years hence depends on how the future unfolds. While a least cost planning
process cannot predict the future, it can help provide an understanding of the future
implicadons of current decisions. Although some resource actions, such as construction of a
power plant, can require more than ten years lead time, most decisions needn't be made at the
outset of a twenty year plan's time frame. Planning does not require premature decision
making, and a "plan" can't of itself provide every answer to every question, but it can help
guide ongoing decision maldng.

A planning process can aid decision making by providing a consistent framework of
assumptions and analyses. Planning is an ongoing process. A plan document is the
compilation of the most current planning information, and a statement of the strategies or
principals that will guide supply and demand decisions in the future. The primary
accomplishment of the planning process is in the process itself - the understanding, insights,
and information it generates - rather than in any specific set of actions identified. For these
reasons, we refer to this document as a planning repon, rather than a least cost plan.

In the context of public participation and regulatory commission review, a distinction must be
recognized between general resource strategies that are developed and and published within a
planning report, and competitive business information which by its very nature must remain
proprietary. While the general strategies and the underlying competitive assumptions are
closely related, they are not one and the same. For this reason, the informaoon that does
receive wide disseminarion may, at times, seem to lack specificity.

RAMPP PROCESS

The planning method that has been followed during the RAMPP process consists of four
general steps:

- Identify issues
- Describe alternative futures
- Assess supply and demand resource alternatives
- Assess strategies and draw conclusions

The first step, identifying issues, helped focus the planning process by asking what
information and insights are sought. It describes the current decisions that the Company is
facing and the trends and uncertainties that will affect their outcomes. The issues that were
identified at the outset of the process, and the findings and conclusions that came out of the
process are described in the next chapter of this report

The second step, describing alternative futures, was approached from two different
perspectives in RAMPP. The convenrional utility practice of generating demand growth
forecasts %vas followed, using a range of economic and demographic assumptions. In
addition, scenarios describing plausible futures as determined by other uncertainties were also
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identified, in order to examine a broader range of futures. The conventional forecasts and
scenarios are summarized in chapter 3 of this volume and documented in Volume 2.

Te, nexLstep'^assessing resclurc. e alternatives, consists of estimating the cost and
availability of a broad range of acdyiries that can be undertaken to keep customer demands aiid

supplies in balance. Both conventional generating resources on the supply-side aiid
energy efficiency programs on the customer, or demand-side, of this balance we^'examined"
?? addition-the potendal contributions to this balance from the other suppliere in the emereii
energy marketplace were assessed. These resource and market alternatives are summanz'5'iS

in further detail in Volume 2.

The fourth step, assessing strategies and drawing conclusions, is used to illustrate
resource and market alternatives can be used to meet plausible futures. ' Plans~are

formulated for each of the alternative futures and system costs, as measuTed from several
perspectiws, are estimated by simulating the results of foUowing those plans. Based on those
results, effective strategies are identified.

Through an ongoing part of this planning process, public involvement, was elicited from a
technical advisory group and from customer panels. That involvement process is summarized
in Volume 2.

£l!%t?J °^hisvolume summanzes the portfolio of new sources that should be reUed upon in
??. _!S?Ile-'- chaPter 6 describes the long-range results (extensively documented in Volume 2)
when these new sources are employed under alternative future assumptions, and the strategu
or ume frames within which decisions should be made. Chapter 7 summmzesTheac'tion'sThat

be undertaken in the next two years, consistent with long-range strategies.
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ISSIWS AND FTNnTOGS

Current and prominent planning issues arise from a specific context - a subsantial energy
siCTTusfor'most of the '1980's, 'both for the Company and the Pacific Northwest region ̂as a
whole. Tliiat surplus resulted from demand growth lower than forecasts which indicated the
need for generation construction programs, md was amplified by a recession m the early part
ofthederadethat was severe and prolonged in the Company's service areas. The prominence
of timber, mining and petroleum extracrive industries in the Company's service areas was^a
major fac'toi7in this slump. Throughout this period, changes in the patterns of elecmcity
consumption worked their way through the system, in response to price increases and
compebuon.

The Company's response to this situation was to become more efficient in operations, to defer
new resource addirions, and to increase wholesale sales aimed at increasing wholesale
revenues, thereby lowering costs to retail customers. In addition, efforts to broaden the base
of retail customers through a more diversified economy was sought through economic
development'activities. The PP&L/UP&L merger helped accomplish additional operating
efficiencies as well as significantly increasing the customer base. Finally, the Company has
sought to broaden its services to existing customers, recognizing new energy services as a
source for business growth, and a value to customers.

As these programs have delivered results, concerns have misen that projected deflci^^nay
occw sooner than originally anticipated and that this could lead to a new round of ambitious
ienerationconsc-uction programs. In this context, the Company has identified a specific
issues as the appropriate focus for this stage of RAMPP. A discussion of these issues and the
findings and conclusions from this phase of the planning program follows.

Issue: Magnitude and duration of merged Company surplus

One person's perspective of the regional surplus has been expressed as follows:

"The Northwest is usin? electridty at an unexpected oace ... Without impr(?vrf (:pns?rv^rion of
energy or a new power plant. the region is faced with the prospect of Durch9sing ?nergY at
higher cost from outsirie sources. " fl1

Like the Pacific Northwest region as a whole, the Company has had suq)lus resources
throughout the 1980 s. During this period, resource decisions were defen-able given the size
of Ae°energy surplus and the relatively slow rates of growth. TTtiis issue looks for answers to
the Questions of how much longer might those decisions be deferrable, and is the surplus of
suffic'ientmagnimde that actions shoufd be taken to reduce it? As the above quote illustrates,
the conventional nodon of the surplus" impUes that there are few choices, limited time to make
them, and dire consequences once "the surplus" is gone.

Finding: Pacific Power and Utah Power have a broad range of flexible and effictent
diat can be used to maintain an efficient balance between demand and supplies. The

availability of these opdons suggests that the Company has more flexibility to meet increased
demand than is impiied in the quote above. The alternative new sources identified ̂ in the
RAMPP process suggest that a narrow focus on "the surplus" is not the fundamental issue
"BPA official foresees NW electrical crunch", THE OREGONIAN, August 10, 1989.
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facing the Company, and attempting to precisely define its duration is fruitless. The band of
uncertainty surrounding projections of future demand is sufficiently broad that growth could
surpass existing resources vinually anywhere in the twenty year planning horizon^ This makes
a precise answer to the magnitude and duration of the surplus question impossible and
highlights the risks of assuming that there are only a few, inflexible options for meeting future
demand growth. This uncertainty also underscores the value of flexible strategies and a diverse
portfolio of new sources to mitigate risks.

Issue: Suitable mix and timing of supply and demand actions

What are the availability, cost and timing constraints on various supply and demand resources?
Specifically, what actions short of a new generation constmcdon program similar to the 1970's
are available? What strategies can best assure low and stable costs in the face of future demand
growth uncertaindes?

Finding: A broad range of supply and demand alternatives have been identified that can
be deployed to meet the range of possible futures, with costs lower than construction of new,
large baseload generating facilities and many at costs at or below current system average costs.
These sources are likely to be sufficient for future demand growA in the inost probable range
of economic conditions. Energy efficiency programs appear to have relatively low cost, but
timing, regulatory treatment, operability, and size of the" various alternatives make a balanced
development strategy imperative. Energy efficiency programs emphasizing lost opportunities,
pilots and demonstrarions should proceed. At the same time, system efficiencies, improved
planning strategies, and cost-effective supplies from the marketplace should also be pursued in
the near-term.

Issue: Benefits and risks of economic development and wholesale sales

During the last decade, a large energy surplus prompted the Company to initiate economic
development efforts, and to make long-tenn wholesale sales arrangements with other udlities.
The purpose of these efforts has been to use existing resources more efficiently and thereby
lower costs to customers. These activities have provided benefits, both to customers and to the
Company as a business enterprise. Customers have benefited from wholesale sales by an
annual revenue^tream that has averaged in excess of $113 million per year over each of the
past ten years. These revenues are used to directly offset retail customer costs. The Company
has benefited from a broader, more vital and stable customer base, and from more competitive
prices. The question is, do these efforts eventually commit customers to costly future
construction programs and new large generating plants?

Finding: The future economic growth conditions examined in this process were based on
a range of alternative underlying economic growth assumptions, rather than the results of
specific economic development activities. Results of RAMPP studies do show, however, that
the Company's portfolio of new sources can meet load growth in the high range without a
major new thermal generation construction program. Moreover, the lower cost alternatives
allow the Company to maintain stable or declining prices and customer costs (in real terms)
over a range of future load growth assumpdons. Even under high growth assumptions, real
prices and customer costs are stable or declining over the 20 year horizon. The "benefits of
economic development are, of course, much broader than electricity price stability, and no
attempt has been made in this planning process to quantify those benefits. An important
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conclusion, though, is that current prices are reasonable indicators of future costs, and can be
used by consumers to weigh the value of services in relation to costs.

Issue: Demand-side program cost-effectiveness and price/equity implications

The customary planning approach in the Northwest has been to estimate t:onsewanontech"ical
"to a'cost-effectiveness limit, and then assume some rough cost of ir

s'The price "and cost impacts of programs can vary, depending on how program^ are
"and how the costs are shared. 'What are realistic and reliable estimates otthe

"savings and cost per unit of energy saved, specffic to the Company'^
custi?merbase'?~Arethere'other benefits to be accounted for in energy efficiency measures,,
how shouidtfiey be rwognized m program implementation and pricing decisions?

;: Proerams capable of deriving approximately 400 to 600 average megawatts of
"rfficiencies°in-the Company's customer base appear to havereladvely^owcosts,^

comSaredw'ith conventional coal &ed generation, on a total life cycle cost basis.^ Price unpacts
'M'how'the programs are impFemented and accounted^for i" the rcS"latoIyProc^ss;

C'ostesdmate's were based on technical assessments, plus specific program assumptions,.
wTtfi'i'nno'vative delivery mechanisms. The programs typi cally are staged such Aat they jmip

"from oUot and demonstration phases into an acquisition phase, allowing retiner
ubflity and adaptability to change. Cost recovery through energy seiyicei

ha've'the'potentui'to'mitigatepnce' impacts'"and address associated equity and lost revenue
issues, but needs to be tested in pilot programs.

Issue: Reliability, availability, and price of power purchases

In Ac past, the Company has used a forecast of BPA's New Resource (NR) rat^tojepresejn
the~coM~of newVesources, for purposes of estimating avoided costs. The availability an

'of'purchases from^PA under the NR rate, and of other purchaser from
emiti~e's, have been questioned, with the implication that future costs may be
with this avoided cost measure.

lin E: Economical purchases of up to 800 average megawatts areUkely^tobe^available
from B% and from other utilities in the rocky mountain, desert southwest, and Canadian areas
of"Ae'intereonnectedwest. Significant economical cogeneradon potential exists _in^

y's'customerbase7amounring to about 400 average megawatts. purchases:

wi'dCTAe NRrate appear to be in the middlepf the cost range of «:onomical new &ources- Jn
NRratTis not particularly sensitive to the Company's demand, in modest miounts^
BPATatitude in acquiring resources and settmg^ates raises cost stability issues and suggests
Aat such'purchases'shouid not dominate the Company's portfolio of new sources.

Issue: Implications of bidding, by-pass, transmission access, and increasing
market forces

These are urominent trends in the industry. Much attention has been devoted to increasing
maricet7wes and its implications for both supplying utilities with efficient low co^resourc^
on~die'on'e'haiui7and competing for customers andmmket^share on the other. _ What^are^
potential ns'ks'to the'Company and its customers of industrial bypass or other customer loss'/
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converselyLto what deSree can this marketplace be viewed as an efficient provider of new
resources alternatives, at what costs, over what time period, and in what amounts?

Finding: The marketplace can be expected to provide a significant share of future
resources, in the form of purchases from other utilities'and cogenerarion. " At'the'smieti'me^
cogeneration potential could represent bypass risk. A loss ofcustomers, and thusTost sales

JeY?".u^s'-.fiuetoincreasmg comPetition could also have the effect of a significant pric
shock-to-,remainlng customers and stagnant sales. Cost control, price compeStiveness, and
value-added services are appropriate strategies to manage this risk.

Issue: Effects of major environmental (S02 or C02 controls) or other
constraints

Concerns over acid deposition on a national basis has focused attention on S02 and NOx
emissions from coal-fired generadon. More recendy, concern over the potential fm lone-teim

: from c02 emissions has caUed into question the cost and availabflit
new fossU fuel generation. Will future policies aimed at addressing these concerns affect the

to supply future customers' needs at stable costs?

^-I^Li^?.-_.-5s??maites of econ<)mic costs of externalities span a wide range. The
c-CTnSmyLporfolioofnewsowcesissufficlently^versffi^'wiArelanveiys^^^^
coal-fired generation, that accoundng for acid deposition related extemaiides would not cause a
^?LS.2[t_i-n. ^s?url;_e ch?ic,es- Alternatives without such impacts (energy efficiency and
system efficiency programs) already have a higher priority for implementation based on mtenial
costs and the amount and tumng of these alternatives is not paAculariy sensitive to the ^
assume<ijor extem,alities^-The cc)mpany's existing coal generation relies on low sulfur coal,

.
mu':h-alre.ady.has so? remova1^ The same can be s"aid for other coal generation'in "the

western states that is one likely source of utility purchase alternatives.

Large uncertainties exist with respect to the environmental impact of C02 emissions, the cost
associated with speculadve control technologies and midgation measures, and possible national

international policy responses.

At_the/equ_est °.f the, RAMPP pubUc advisory group, a scenario was developed to examine the
impact of reducing the Company's C02 emissions by 20% by the year 2005. "In'this'scenan'a

is achieved by a combination of some fuel conversions (coal to gas), and heavier
re^?lce. on:renewab!eresul't:es- .It is presumed that a large narionalcomnutment to reducing

.

ie.'iu.s?Lon-s;^lIJI e?l. to a siSniflcant reduction in the cost of altemadve technologies'(suc£
as solar and wmd) and a increase in accessibility to prime geothermal sites. This scenano

insignificant cost and price impacts. The Company's'current strategy of'emphasizu
enersy efficiency' Promodng resource flexibility, and actively participating°inn'ationai~poTic

i, appears to be a reasonable, cost effective, approach to these uncertmnnes.
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AI.TERNATFVE VIEWS OF THE FUTURE

The RAMPP process has expUcifly recognized uncertainty by describing a range of possible
futures, using boA conventional demand growth forecasting and scenario planning meAods^
Conventionaldemand growth forecasting is sensitive primarily to long range economic growth
assumptions. Econonuc growth is one of the major uncertainties affecting long range Tesource
planning, but ̂  no means the only significant source. A stnctreliance onthese m^thodsco'ud
overlook the impUcarions of change, the presence of which is otherwise obvious. Economeuc
and end-use methods are tied to historic technologies and energy use patterns, which are
another source of uncenainty. Competition also caii be a factor overlooked by conventional
forecasts. To recognize the implications of these significant trends; several scenarios have
been formulated and analyzed; these are discussed in the second pan of this chapter.

DEMAND FORECASTS

A range of possible demand growth futures has been developed. This range isdefln^by^fiv^
economic and demand forecMts. The high and low forecasts, which are affected by high
economic and population growth assumptions, are intended to bound the range of uncertainty
with a high degree of confidence. Between the low and high forecasts are three discrete
forecasts, °mediSm low, medium, and medium high. This narrow_range represents the more
probable effect of economic and population growth assumptions. The demand growth forecast
range is illustrated in Figure 1.

The five cases demonstrate the magnitude of uncertainty with regard to growth in customer

demand. In the low case, demand is growing in aggregate at an annual rate of ̂ 0.7%, or
between 30 and 40 average megawatts per year of energy. In the high case, demand is
growing at an annual rate of 2.7%, or between 120 and 180 average megawatts per year of
energy.

The range of forecasts from low to high is comparable, in concept, to the range of forecasts
developld jointly'by" the NPPC and'BPAfor'the Pacific Northwest Region^asa^w^ole.
Merged system forwasts have been generated by combining forecasts for the PP&L and UP&L
divisions, using consistent assumptions. The forecasts are produced in a manner that
recognizes the unique characteristics of each division and service area.

For example. Pacific Division forecasts are built through a series of steps, starting with basic
employment, population, and income growth ued to national economic growth assumptions
These ̂ basic economic diivers are building blocks for electricity sales forecasts by customer
class, the primary categories being Tesidential, commercial, and industrial customer classes.
Residentiai and commCTCial customer sales forecasts are developed using econometric and end-
use techniques that account for the uses of electricity. Industrial sales forecasts rely on
econometric techniques that recognize the relationship between manufacturing output and
electricity consumption. The final step is conversion of aggregate annual energy sales^to
monthly energy and capacity generation requirements, based on historiI'useP^atte^ns, ^n^

don:salls ratios (losses'). "AlAough different methods have been employed for the Utah
Division, those forecasts were also derived from a deailed customer and service-area specific
perspecnve.
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demand forecasts are the primary output of the fOTecasring process, there are other
:uses'ofrelated information throughout the RAMPP process. For example, inflation,

cost"oTca-pital7 and fuel escalation rates are inputs to estimates of the cost ot sui
aftematives. " Similarly, detailed informarion_on customers and theu- energy uses_aIeP;"m^

'foresdmates'of potential energy efficiency savings. In fact.^careful
bSween'demand'forecasts and energy efficiency estimates has been followed to assure
estimates-aTe-as reasonable as possible and do not double count efficiency measures
customers might undertake on their own. The primary underlying assumptions
cases are summarized in Table 1.

While coordinadon with energy efficiency estimates can account for some changes in how
customCTS'mie'ht'use electricityin the future, other fundamental changes are easily o-
by"theconven°tional-demand forecasting. The scenan^process described below is intended to
bring some recognirion of these changes into the RAMPP process.

ALTERNATIVE SCENARIOS

the development of alternative scenarios, the Company assessed the impact ̂of
^in the underlying economic and business environment that cannot be

reconometric or'end use analysis. By developing andanalyzing^the impact i

ANe'rcenanoT/theCMnpany is able to assess several important elements of its^planm
s~'Th'es'cenario"analysis helps the Company recognize the iiiglications of

Shanees that could occur in its electnc service business environmenL This analysis helps test
the'effec'tiveness'of the resource and program flexibility that hasten designed into_

/;s new" source portfolios. In addition, the scenario analysis tests the range
possible costs'and resource options that may confront the Company and its customers m a
speculative "global warming" envuonment

As in most scenario planning processes, the Company considered a lonS^st of possible trendy
and events that could yield different supply and demand assumptions. 1 hrpugn a Process

refining and narrowing, a manageable numbe^of specific scenarios were^amved at^ not ai
thesep^oved'tote useful andifiuminating. The three scenanos that did offer useful insights
are discussed in this repon. Those three examined the effect of

1) Oil and Gas Price Increase,

2) Increased Competition (Deregulauon), and

3) Climate Change Initiatives.

In the first two scenarios, the underlying economic environment was stable, characterized^by
medium economic growth, up until the time when die significant change occumd^
iiistmce fte economics change virtually overnight from good to bad as three 25 percent,
increases'in oifandgas prices are absorbed by die economy beginning in 1995. In thej
mstance'the underlying economics remain good while the business environment becom
radicaUy altered. The effect of this alteration is the loss of load associated
Division's ten largest industrial customers to alternate energy suppliers.

In the third scenario, the HexibiUty of the Company's new source portfolio was examined in
the"context-of an assumed national and international poUcy imnative prompted by concerns over
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Table 1

RAMPP Case Assumptions

Inflation Rate

(20 year average)

High

ROBUST Local

& National Economy

3.92%

Medium

High

3. 92%

Medium

5. 19%

Medium

low Low

STAGNANT Local

S National Economy

7. 14% 7. 14%

Cost of Capital
Debt

Preferred

Common

8.95%

7.95%
12. 60%

8. 95%

7.95%
12. 60%

10.25%

9.25%
13. 50%

12. 15%

11.15%
14. 80%

12. 15%

11.15%
14. 80%

Short Term Debt /

Investment Rate 6.70% 6. 70% 8.00% 9. 90% 9. 90%

Real Per Capita
Income

(Annual 20 year Increase)

1. 60% 1. 50% 1.20% 0. 70% 0. 60%

Natural Gas Price

(Annual 20 year Increase)

7.90% 7. 90% 8. 70% 10. 80% 10. 80%
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, the actual risks of cUmate change due to human activities and the
iSost'effective°actions in response to such nsks^are both very ̂speculative at present, ON

. response was hypothesized. For the purpose of 'tus scenario:.uwasj
A"at°thew&mpany was required m reduce its carbon dioxide emission levels by twem^pCTcen^

"the'veM'2605' Amajornadonal effort aimed at promoting the developmertanddiHusjc
^effiuency and'&emative generation teclmologies was also assumed, ^re^g"1^

AIe"^ca'tionsoffandamental~re-direction ofAe nations capital resources, and_ofth^
ofine^aUe electricity price increases under this scenano, Ac assumptions and
underlymg'Ae medium low forecast case were adopted for this scenario.

The demand growth patterns associated with each of these scenarios are illustrated in Figure 2,
i'n'compmson with the low and medium economic growth cases.
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FUTURE SOURCES OF SUPPLY

The forecasts and scenarios described above set the stage, but they are by no means a complete
description of the future. The other major piece is a description of the acdons that are available
to help maintain electricity supplies in balance with demands. The RAMPP process has
identified potential new sources that can contribute anywhere from 1000 to 2000 average
megawatts, with reasonable life-cycle costs. In this section, these alternative new supplies are
described, as well as the existing power system with which they must be integrated.

EXISTING POWER SYSTEM

The existing system will continue to be the primary supplier for future customer demands.
Besides its size in relation to demand, which determines the timing of new resource needs,
other characteristics of the system influence how efficiently new source alternatives can be
integrated into the existing system.

Current energy requirements are met by about 80% coal generation, 15% hydro, with the
remaining coming from miscellaneous sources and purchases. Table 2 summarizes the energy
and capacity that these existing resources will be able to supply over the twenty-year planning
horizon, and also identifies contractual obligations for sales to other utilities. Energy
production from thermal generation is based on historic avaUability of the specific units. For
hydro generation, the energy is based on production under dry conditions.

Almost all of the coal fired generation is from plants located adjacent to mines and thus low in
operating cost. These units, designed to run continuously at high output levels, are known as
"base load". This means other resources must have the ability to respond to daily, weekly and
seasonal load shapes. Hydro generation contributes heavily to meet capacity needs, as these
resources have more flexibility to cycle in relation to load variations. Capacity purchases from
BPA are another major source of energy shaping over a daily and weekly time frame (2).
Pacific Power is also a participant in the Pacific Northwest Coordination Agreement, and
coordinates the seasonal storage of its hydro resources with other major regional hydro
storage, and thus sharing in the gains from coordinated operations.

The thermal and hydro relationships in the Company s resource system contrast with the
Pacific Northwest's regional resource system, in which hydroelectric generation predominates.
The regional hydro system, besides low operating cost, has the advantage of an abundance of
capacity and flexibility in shaping energy to loads. For the Company's system, the value of
new resource alternatives must be weighed in terms of their contributions of energy to the
system, and also their capacity and operability. In contrast, regional planning has typically
focused on the energy component, assuming that regional hydro resources provide both
sufficient capacity and operating flexibility.

The Company's generating resources are expected to contribute at about current levels
throughout the planning horizon. In the next twenty years, a few hydro and thermal generating
units will be reaching 35 years of operation, the useful life typically assumed for economic
2 The Company's current capacity purchase contract expires in 1991. Although negotiations with BPA for a
replacement contract have been underway for some time, a final agreement has not been reached. For planning
purposes, a purchase of 1000 MW has been assumed. Whether it is acquired from BPA or other generadng
capacity OT purchases, this was assumed to Tepresenl the minimum amount of capacity required to efficiently
operate the Company's baseload thermal generation.
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Table 2
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analysis in resource planning. Current maintenance is aimed at an extended operating life, as
long as maintenance expense and capital replacement costs are small relative to new resource
alternatives. There is also a potential for increased generating capability from existing hydro
and thermal units, and this potential is discussed in the supply alternatives section.

Geography is another imponant dimension of the Company s power system which imposes
potential constraints on amounts and locations of new sources, but at the same time provides
unique access to potendal sources. Transmission capabilities between the Wyoming, Utah and
Pacific Northwest load and resource centers must be recognized in planning for new sources.
In spite of potential transmission constraints or costs, the geographic extent of the system has a
major advantage with the interconnection it provides to rocky mountain and desert southwest
utilities, besides the Pacific Northwest, with their load and resource diversities. These
diversides are a potential source of operating efBciencies, over and above those already realized
by the UP&L/PP&L merger. The potential for seasonal purchase and exchange transactions is
discussed in the Marketplace section of this chapter.

Sales to other uulities under long-term contract (firm sales) are another important feature of the
existing power system, although they represent a requirement for energy and capacity rather
than a supply. Revenues from these sales are generally used to offset system costs that would
otherA'ise be recovered from retail customers.

Besides their future energy and capacity requirements, two features of some of the firm sales
must be considered in long range planning. One is flexibility or uncenainty in the amounts of
power that will be required. Most of the firm contracts give the purchaser some ability to
determine the energy deliveries, within a minimum to maximum range. For planning
purposes, the maximum deliveries are assumed. Contractual arrangements can also provide for
reductions, as determined by the Company within certain constraints. The Company's
flexibility can be considered a supply alternative, and these features are discussed in the new
supply sources secdon. A reduction in firm sales to another udlity is one means of assuring
that existing resources are available for future retaU customer needs. Another method used in
many of the Company's wholesale contracts is flexible pricing tenns, such that if new, more
expensive resources are required, the fmn sale price is adjusted to reflect those additions. The
increased revenue that results serves to insulate retail customers from price impacts, to the
extent that new sources are mwe expensive than the cuirent resources.

NEW SOURCE ALTERNATIVES - A WORD ON COSTS

New sources the Company can turn to in the future cover a broad range - system efficiencies,
customer efficiency programs, new generation sources and supplies from the marketplace.
Their diversity is an important aspect of planning strategy, but it also complicates cost
comparisons. The problem is akin to comparing apples and oranges, although the differences
have to do with the amounts of energy they produce (or save), the timing of costs, and how the
costs are allocated. For example, investment or purchase alternatives have different useful
lives or durations; capital investment and fuel expense costs are incurred over different time
frames.

For comparison purposes, a life cycle cost approach is commonly used in resource planning.
The cost per unit of energy is expressed in mills/kwh, on a real levelized cost basis. This
measure gives an esdmate of what the average unit cost of an alternative will be over it s life,
relative to current dollars. Although there are limitations to this measure, as discussed in
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Chapter 5, it allows a comparison between alternatives, and in relative reference to current
generation costs and electricity prices.

Another issue is which costs are included. From a utility perspective, there are direct costs of
any alternative, such as capital investment, fuel and operation and maintenance expense. The
sum of all of these are referred to as total utility costs. Energy efficiency programs can have
these types of direct costs to the utUity, as well as costs paid direcdy by the customer such as a
customer's investment in a weatherization program involving a utility's incendve payment.
The sum of these two represent the total direct costs of an alternative, and are referred to as
total resource cost (TRC). Both of these cost perspectives are used in this chapter.

New sources may also have indirect costs, or extemalides, that society as a whole bears,
although no money changes hands. Impacts of pollution on public health are an example.
These are more difficult to quantify and estimate in dollars terms, but to the extent that they are
incurred by someone, they are no less real than direct costs. Adding estimates of these external
costs to total resource cost gives a quantity often referred to as societal cost of an alternative.
Accounung for externalities is discussed in Chapter 5.

ENERGY EFFICIENCY PROGRAMS: THE DEMAND-SIDE ALTERNATIVES

For more than ten years, the Company has been an innovator in the development and
evaluation of energy efficiency customer programs. In the late 1970 s, a Zero Interest Program
was initiated that recognized the hurdle of financing residential efficiency improvements. The
Company is currently one of the sponsors of the Energy Edge program, aimed at
demonstrating that commercial building energy efficiency beyond current building codes. The
Company is also working to assist low-income customers gain the benefits of energy efficiency
through a tailored energy education program. The Company's most widely recognized
efficiency program was the Hood River Conservation Project, which demonstrated that udlity,
government, and customer commitment can secure high customer participation in efficiency
programs.

The amount of savings available through energy efficiency programs is tied directly to the
number of homes, businesses and industries that make up the Company s customer base.
Therefore estimates of potential depend on detailed end-use information and economic
forecasts. The cost of programs and the resuldng amount of efficiency savings will depend on
the cost of the efficiency measures and upon the administrative and marketing costs of the
programs. RAMPP analyses considered both dimensions. The methods used and results are
described below.

Detailed end use models were prepared for residential and commercial customer classes, by
geographic area. Technical information on estimated costs and energy savings were developed
for numerous efficiency measures. Based on detailed information derived from the Company's
demand forecasts, the total potential for electricity savings from the various measures was
estimated.

The next step is to describe the programs that can most efficiendy offer the service provided by
these efficiency measures to customers. Many considerations went into this stage of the
analysis besides the actual technologies to be employed. These considerations included:
marketing and development costs, customer interests and choices, administradon and work
force requirements, and rate of development over time. Technical potential "maps" helped to
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identify the measures that could be most effectively offered in cohesive programs. In
developing these programs, all efficiency measures with estimated costs up to a cost
effectiveness ceiling were used. The ceiling of 55 mills/lcwh is based on the estimated life
cycle cost of generation fonn a generic new coal generation plant, comparable to the value used
by the Northwest Power Plannmg Council.

In developing efficiency program estimates, full Model Conservation Standards (MCS) were
assumed to be in effect by 1993 in at least Oregon and Washington. The Company's existing
Super Good Cents program promotes the development and acceptance of efficient building
standards in advance of MCS code adoption, while at the same time helping to capture current
"lost opportunity" resources. It is assumed that current programs will create the necessary
environment for code adoption by making full MCS common practice.

The program design stage resulted in 10 programs to be used as alternatives in subsequent
planning. The timing, energy savings, and costs of each program were estimated for each of
the economic growth forecast cases. For purposes of planning the program's impact on utility
loads, net savings were used. Net savings are those energy savings that remain after the
impact of "background conservation" (that which the customer initiates independently) and
"customer takeback" (the pordon of a program's benefit that is realized in the form of additional
consumption, rather than energy savings) have been taken into account.

Information describing the identified programs is summarized in Table 3 for the medium
economic growth case. Besides the programs within the cost-effectiveness ceiling, Table 3
also shows estimates for a "Major Thermal Appliances" program, with TRC well above the
ceiling. The measures included in that program represent the next major increment of savings
available at costs above the cost-effectiveness ceiling. Since the amount of savings available
from many of the programs is a function of demand growth, it was necessary to develop
program estimates for each of the economic forecast cases. Table 4 compares program energy
savings and cost for the low, medium and high economic growth cases.

Tables 3 and 4 indicate the total energy savings estimated to be available over the planning
horizon. Another important dimension of these programs is their development over time.
Most programs begin with a pilot phase, allowing the testing of marketing and delivery
methods, cost and availability assumptions, and measurement and verification techniques.
This stage allows adjustments and refinements to be made in the programs before they move
into capability buUding and acquisition phases. In addition, the transition between these phases
can be adjusted over time. This flexibility allows the programs to be sized more closely to
requu^ments over rime. An exception to this dynamic phasing is made for lost opponunity
programs. Lost opportunities are those measures that are cost effective if installed at time of
new construction for a home, or purchase of a long-lived energy using device. but are much
more expensive to achieve at a later time. The riming of the resource acquisition is driven by a
window of opportunity, rather than the specific timing of new source needs.

In addition to these programmatic savings, the efficiency effects of government reguladon have
been included within the demand forecasts. For example, in the medium forecast, federal
appliance efficiency standards account for 109 average megawatts of savings by 2010 while
residential model conservation standards account for 51 average megawatts of savings by
2010.

Besides the customer focus and perspective, energy efficiency programs differ from supply
resources in that they meet new demands with reductions in electricity sales, and they provide
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Table 3

Pacltic Power & Utah Power

Major Resource Acquisition Programs . Based upon Medium Economic Forecast 1990 to 2010

PROGRAM PHYSICAL GOAL

UTAH COMMERCIAL MODEL 18. 000 Buildings
CONSERVATTON STANDARDS

(LOSTOPPORTUNIPq

RESOURCE TOTAL LEVELIZED LEVELIZED GROSS UTILITY
TIMINO YIB-D RBOUmECOST UTILITYCOST PROGRIWCCGT

M  Mllls/Kwb Mills/Kwh MILLIONS 1989 fs

1990-2010 16

KEY FEATURES

24 $6 Short term program. Benefits from market
transformation, or MCS code adoption

NEW APPLIANCES
(LOST OPPORTUNITY)

1 Million Appliances 1990-2010 22 18 24 $73 Short term program. Benefits from market
transformation, or MCS code adoption

L16HTING AND WATER HEAT
RETROFIT

200,000 Homes 1995-2002 14 22 19 $27 Eneigy Senice Charge Based
Program

COMMERCIAL BUILDING
RETROFIT

55, 000 Buildings 1995-2002 75 25 14 $152 Cost share with participant via energy
service charge

.a
_»
'§
K

UTAH RESIDE^^.UU. MODEL
CONSERVATION STANDAROS

(LOSTOPPORTUNrTY)

NEW COMMERCIAL BUILDING
(LOSTOPPORTUNnV)

55. 000 Homes 1990-2010 23

60, 000 Buildings 1990-2010 47

41

28 13

$11 Short term program. Benefits from market
iransformation, or MCS code adoption

$162 On-going, utility-flnanced, lost
opportunity acquisition program

INDUSTOWL PROGRAM 217 Planls 1990-2010 200 18 $262 Expert technical assistance, and tinandng,
provided by the utility

NEW RESIDENTIAL MCS
(LOSTOPPORTUNmO

94,500 Homes 1990-2010 3) 50 $29 Short term program, Benelrts from market
transformation, or MCS code adoplton

NBNMOBLEHOMEMOOEL
CONSERVATION STANDARDS

(LOSTOPPOmUNTPO

37. 000 Homes 1995-2010 18 41 $0 No utility program. Benefits from market
transformation, or MCS code adoption

RESIDENTIAL BUILDING
RETROFIT

198. 000 Homes 1B95-2002 58 40 35 $462 Cost share with participant via energy
service charge

NEW MAJOR THERMAL 250. 000 Heat Pump, ZOOO-2010 57
APPLIANCES Solar Water / Solar Space

561 MWa

80 TO 120 35 $109

$1,233

Cost share with participant via energy
servica charge



Table 4

DEMAND-SIDE RESOURCES

Padfic and Utah Divisions

>g
^
%

K

pesoufces

Commercial Lost Op.- non PNW

N9W Ap^iances Lost Op.

Lights « Water Heatw Appliances Relrofd

Commercial Retrofit

New nesjdenlial MCS Lost Op. - non PNW.

New Commerdal Lost Op.

Industrial Program

New Residential MCS Program Lost Op."

Mobile Home Lost Op.

Residential Retrofitr Program

LOW FORECAST

TRC

15.9

17.9

19.2

18.7

20.6

22.5

23.8

31.1

34.6

40.9

MFDUM FORECAST

tBto IB2

HIGH FORECAST

UBa IBS

11

26

12

75

24

57

70

29

12

66

16

22

14

75

45

47

173

ei

24

66

24.0

18.1

22.0

25.0

20.3

21.0

18.0

27.6

34.3

40.9

16

39

15

77

87

86

115

113

44

86

18.8

17.6

18.2

18.3

20.0

20.2

22.4

28.3

34,5

40.8

* assumed in demand forecast
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other services to the customer recipients. The programs therefore have a different revenue and
price impact than supply resources. Revenue impacts were not considered in the estimates of
cost-effectiveness and technical potential described here, since they are cost recovery and
pricing issues. The Con^any is developing a mechanism to midgate these impacts through an
Energy Service Charge (ESC), which also recognizes the specific customer service benefits of
programs.

RESOURCE ALTERNATIVES ON THE SUPPLY SIDE

In assessing supply-side resources, the RAMPP process attempted to consider the broadest
range of new supplies that the Company could develop. Besides construction of new
generating resources, these mclude a number of specific alternatives for deriving more from the
existing resource system. Purchases for which the Company currently has contractual rights
arc ad(lressedln Ais category. Purchase opportunities beyond these are also realistic supply
alternatives. However, since the Company currently does not have contractual rights, and
instead must acquire them from the marketplace, these opportunities are discussed in
Marketplace secdon of this chapter.

Suecific Supply Alternatives

Energy amounting to more than 300 average megawatts can be derived from the existing
resource system through efficiency improvements, refurbishment, and planning and operating
strategies. In addition, up to 375 average megawatts can be acquired through existing
contractual arrangements. Estimates of costs, energy and capacity, and some of the key
features of these alternatives are summarized in Table 5.

S stem Efficiencies and Refurbishment

System efficiencies will be developed through several ongoing Company programs. For
example, transmission and disttibution construction programs involve regular improvement
and replacement investments. Often, improved equipment and design techniques can achieve
significant economic loss reductions, based on avoided generation cost decisions. Another
Company program is aimed at economical capital and O&M improvements to existing hydro
facilities. Based on an initial screening that idenufied potential improvements and pnorities,
detailed engineering studies are being conducted on a systematic, project-by-project basis.
Capital and O&M improvement programs are also expected to derive additional energy from
existing thermal generating units. The potential for major refurbishment projects at currently
operating generadng plants has not been considered at this stage of RAMPP.

One refurbishment alternative specifically included is the Utah Division's Gadsby Plant.
Cun-ently on cold reserve, the plant has three units with oil, gas, and/or coal fuelcapabilTty.
The cost of generation from the plant depends significantly on fuel and operating assumptions.
The planning assumption used in the RAMPP process is Aat Gadsby will be gas fired and
operated intemuttently, fitting with the nonfum strategy discussed below. Although coal fired
generation would require higher capital expenditures'for the refurbishment of some emission
controls, the fuel cost could be substantially lower than natural gas or oil. No final decision
has been made at this time as to the most economical choice.
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TABLE 5

SPECIFIC SUPPLY OPTIONS

.a
y

'§

K

S stem Efficiencies and Refurbishmonts

Hydro Generation Improvements

Transmission & Distribution Efficiencies

Voltage Regulation

Thermal Generation Improvements

Gadsby Generating Plant

Plannin and eratin Strate ies

Thermal Maintonance Strategy

S edfic Contractual Ri hts

BPA NR Purchase

WNP3 Exchange

SCE Energy Withdrawal

Energy
MWa

10

30

35

IS

100

125

200

65

108

Capacity Estimated Cost
MW mills/kwh

20

30

35

0

224

270

164

0

15-20

15-20

5-35

EO-25

20-25

15-25

30-35

20-30

30-40

Timing
Constraints

1990-2008 .

1990-2008 .

1990-2008 .

1990-2008 .

1 -3 year lead time

1-2 year tead time

7 year notice required

18 month notice
1996 deadline

Ke Features

Refurbishments or improvemants at existing facilitios, may be
tied to FERC relisence schedule

System loss savings from ongoing T&D improvemont programs

Estimated customer savings from distrjbution modfications

Availability improvements from ongoing O&M programs

Rehjrbishment for gas fuel, hydro tinning operation

Firming spring maintenance purchases

Purchase under Power Sales Agreement. Renewal of contract
after 2001 assumed

Firm winter capacity and energy. Flexible provisions for return, if
BPA exercises exchange provision

4 year notice, 36 MWa/year Conversion to capacity sale.
noeariierthan 1996

Gradual gains from ongoing programs. Timing may be determined by lost opportunities or other constraints. 5 -15 year implementation assumed.
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Planning and Operating Strategies

Differences in precipitation from year to year cause a significant variability of energy
production from hydro generation. Conventional resource planning is based on hydro
capability under dry conditions, such that all demands can be met when such conditions arise.
On average, under actual operations hydro energy in excess of this finn capability is available.
This nonfinn or secondary energy is used instead of operating thermal generadon, thus saving
fuel expense. Alternatively, the additional system capability is used to make nonfmn sales to
other utilities. The Company is often a purchaser of nonfinn energy in the region, as well as a
seUer in wholesale markets. The difference between fum and average capability of Company's
hydro resources is about 150 average megawatts. For the region, this difference is about
4,000 average megawatts.

Opportunities for realizing greater benefit from nonfmn hydro capability are called nonfirm
strategies. In concept, this means acquiring a contingency resource for use during critical
hydro conditions, but not having to utilize it in most cases, since better hydro conditions
predominate. Economics can be favorable when lower fixed cost contingency resources are
available, even if their operating costs are relatively high. As discussed above, refurbishnaent
of the Gadsby plant for operation with oil or gas fuel would provide a hydro firming resource.
Gas and oil fired combustion turbines are another such resource; they are discussed in the
following section on new generating resources.

A closely related strategy involves maintenance outages for existing thennal generating units.
Typically, annual overhauls leave a generating unit out of service for about four weeks. In the
Pacific Nonhwest, such outages are scheduled as frequently as possible during the spring
season, because of lower loads and the availability of more hydro generation during the high
runoff. Nonfirm energy is available, in pan, because of water releases from Columbia and
Snake River reservoir storage to aid anadromous fish passage. To the extent that normal
thermal maintenance schedules result in finn energy deficits during this season, it is possible to
treat nonfirm energy, both purchases and from Company's system, as firm resource. The
backup resource, in this case could come from two sources. First, under contingency
conditions, thermal overhauls could be postponed or foregone. Alternatively, contingency
purchases could be arranged with utilities that have older or underudlized oil or gas generating
resources . Such purchases would have low fixed or reservation charges, but high operating
costs.

Although much of the Company s thermal generation is outside of the Pacific Northwest and
not recognized directly in the Pacific Northwest Coordination Agreement, there may
Coordination Agreement implications from nonfiim strategies. These are being examined by
the Company, as well as other panics in the Pacific Northwest.

Specific Contractual Riehts

Two of the Company's contractual alternatives involve rights to purchase from BPA. One
alternative is the WNP-3 Exchange, giving the Company the right to purchase about 65 average
megawatts of energy and 164 megawans of capacity from BPA. This right must be exercised
by 1996, but requires only 18 months advance notice from the Company.

The Company s other right to purchase from BPA is under a power sales agreement, as
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authorized by the Northwest Power Act. Purchases under this contract would be at BPA's
New Resource (NR) rate. BPA is authorized under the act to acquire resources to supply such
purchases, subject to the terms of the contract governing timing and ainounts. Nothing in this
contract constrains BPA's discretion in acquiring resources nor its latitude in setting rates.
This means that there are uncertainties as to the amounts that may be made available and future
prices. BPA forecasts future rates using computer models that assume the region's future
supply sources are primarily new thermal generadon. The current NR rate forecast assumes
BPA will not be requested to supply any of the region's uivestor owned utility requirements.
Studies indicate, however, that the NR rate would not be appreciably different &om the cinrent
forecast if 200-300 average megawatts of investor owned utilities were supplied out of the NR
rate pool.

One other contractual right available to the Company is the right to convert its existing firm sale
to Southern California Edison to an exchange or a capacity sale, thereby reducing its net energy
obligation by up to 108 average megawatts.

New Generation Sources

Besides the specific supply alternatives addressed above, the RAMPP process reviewed a
broad range of generation alternatives as potential new supply sources. New generation
alternatives are summarized in Table 6. As compared to the specific supply sources, a generic
approach to cost estimates was required for new generation alternatives. Based on surveys
from a variety of sources, and on specific Company experience, estimates were made for costs,
timing and operating assumptions for a variety of generating technologies and sizes. Many
factors such as: costs, impact and availability factors, licensing requirements, and transmission
implications, are site specific. In addition, actual costs depend on how generating resources
are actually operated as part of the power system. Cost estimates are therefore general, and
aimed at providing a relative perspective.

THE ENERGY MARKETPLACE

The marketplace can be expected to provide a significant portion of the Company's future new
resource needs. Resources can be acquired through the purchase of capacity and energy from
western US and Canadian udliries, through power purchases from - and possible ownership
of - cogenerarion facilities, and through purchases from non-utility generation (NUG)
sources. In addition, the Company anticipates that the marketplace wiU continue to provide the
incentives for advancement of new energy efficiency and alternative generadon technologies
over the next twenty years.

Although all new sources have some associated uncenainties, the marketplace altemadves are
inherendy the least definable alternatives. At the same time, the diversity of sources in the
inarketplace tends to mitigate any potential risks of including marketplace alternatives among
future sources. One effective way of verifying the availability and cost of marketplace
resources is through a competitive bidding process. Although acquisition of known resources
need not necessarily occur through a bidding process, bidding has the potential to uncover
heretofore unknown alternatives.

page 27



TABLE 6

ESTIMATED GENERATING RESOURCE COSTS

RESOURCE

Conventional Coal - wet cooling

Conventional Coal - dry cooling

Atmospheric Fluidized Bed

Pressurized Ftuidized Bed

Integrated Gasification
Combined Cycle

Simple Cycle Gas Turbine

Combined Cycle Gas Turbine

Conventional Gas/Oil

Fuel Cell

Bio mass (wood)

Wind

Solar

Geothermal binary

Geothermal - flash

Nuclear

Hydroelectric - conventional

CAP
SIZE FACTOR
(M\  O'.t Fua.

RANGE OF ESTIMATED POWER COST
U3W EXPECTED HIGH

lm;kWh> Im/kWhl Im/kWh)

50
250
500

315

50
100
250

50
100

50
100
250
500

50
50

100
100

50
50

250
250

50
50

500
500

10
10

25

5

50

50

10
50

500

10
16

Hydroelectric pumped storage 1050

70
70
50

70

70
70
70

70
70

70
70
70
70

50
50
50
50

50
50
50
50

50
50
50
50

70
70

70

50

50

70

70
70

70

50
50

30

Coal
Coal
Coal

Goal

Coal
Coal
Coal

Coal
Coal

Coal
Coal
Coal
Coal

Gas
Oil

Gas
Oil

Gas
Oil

Gas
Oil

Gas
Oil

Gas
Oil

Sas
Oil

Wood

na

na

na

na

na

na

na

na

na

48. 3 a
35. 9 a
39. 0 a

35. 9 a

48. 3 a
41. 2 a
37. 4 a

47. 6 a
40. 7 a

75. 9 a
63. 4 a
50. 4 a
37. 4 a

57.0
76.1
51.1
67.6

61.5
75.0
45.1
57.0

61.8
75.8
S5.4
69.3

42.1
53.7

60.9

38.0

60.6

34.1

48.5
33.8

47.3

43.2
32.5

60.8

52. 3 a
40. 0 a
43. 8 a

40. 0 a

59. 5 a
48. 5 a
42. 6 a

58. 7 a
48. 0 a

86. 9 a
72. 6 a
58. 3 a
42. 9 a

59.5
78.6
52.7
69.1

66.0
79.5
47.5
59.4

68.7
82.8
60.1
74.0

76.3
87.9

67.7

48.4

81.8

45.5

57.0
40.8

77.7

47.3
42.5

47.5

56. 3 a
44. 1 a
48. 6 a

44. 1 a

70. 7 a
55. 8 a
47. 8 a

69. 8 a
55. 2 a

97.9 a
8t. 7a
66. 3 a
48. S a

62.1
81.1
S6.0
72.5

68.2
81.6
49.8
61.7

75.6
89.6
64.8
78.7

91.0
102.5

74.5

58.7

138.5

48.9

64.9
47.1

99.3

67.2
52.1

93.4

NOTES:
All costs shown in levelized 1989 $'s.

a. Exclusive of coal transportation costs.
b. Exclusive of transmission investment requirements

page 28



RAMPP SUMMARY REPORT CHAPTER 4

Purchases fr m Other Urili ies

Substandal surplus resources cuTrenfly exist in some areas of the WSCC. Even as surpluses
diminish over time, the availability of these purchases in the long-tenn can be secured by
relying on load and resource diversities between the Company and supplying utilities.
Estimates of future costs of utility purchases were based on reviews of operating costs of
incremental resources, and include pricing margins reflective of the current wholesale
marketplace. While the availability of purchases throughout the WSCC is potentially very
large, anwunts of purchases included as potential new sources for the Company were limited to
a reasonable fraction of load growth, in consideration of the future transfer capability of the
Company s existing transmission system.

Co eneration

Cogeneration represents another viable marketplace option. The Company can take advantage
of the inherent total energy efficiency opportuniues that exist at certain large industrial
locations, either by power purchases or ownership. Many large industrial customers have
historically invested in on-site electrical generating equipment and operating it successfully for
many years. Cogenerarion potential at existing customers facilities was estimated using a
typical facility analysis for all customers with demand larger than one megawatt. That analysis
took into account the cost of generation facilities roughly matched to the customer's process
heat requirements, the cost and availability of any incremental fuel required by the addition of
electricity generation, and the customers likely internal value of capital financing.

Cogenerarion potential at large industrial locations could represent a significant bypass risk to
the Company. The economics of industrial cogeneration are influenced to a large degree by the
price of purchased electricity relative to the price of alternate fuels and suppliers. To the extent
that the Company's prices fail to remain competitive in relation to these other factors, and that
sufficient action has not occurred to secure the purchase or ownership of the cogenerarion
facility, then the utility risks losing that industrial facility as a retail customer. The implications
of substantial customer loss have been examined under one of the alternative scenarios, and are
discussed in Chapter 6 of this report.

Purchas s Fr m ther Non-U 'li Generation our es

Non-udlity generation refers to electrical generation by entities other than the Company's
customers that could be made available for piirchase through direct negotiation or through some
form of bidding process. The Company views non-urility generation as a potentially viable
supply option so long as system requirements are met, and the price of the output is
competitive with that obtainable from other supply, or demand-side, sources.

Taken together, the Company's marketplace supply options account for over 800 average
megawatts of new energy supply that can be acquired at a real levelized life cycle cost of 40
mills/kwh or less. In addition to the above mentioned supply options, technological advances
are continuing in alternative generation technologies such as wind-powered electricity
generation, photovoltaics, and fuel cells.
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PORTFOLIO OF FUTURE SOURCES

The supply, demand and marketplace alteraadves constitute a portfolio of sources that can be
employed in the future. These alternatives cover a range of costs, when measured on a TRC
basis. If the TRC measure were perfect, and this cost measure were the only consideration, it
would be relatively straightforward to specify a plan, starting from the lowest cost alternative,
and working down the list. Although this is implicadon of the term "least cost planning", in
pracace the most effective use of these alternatives depends on a complex set of characteristics.
Planning their use is necessarily an art as much as a science. Assembling the desirable
alternatives into a portfolio is the first step in that complex planning process.

The portfolio of alternatives is a summary of the quantities, costs, constraints and other
characteristics of sources that can be relied upon in the future. Inclusion in the portfolio means
that an alternative is likely to be available and cost compedtive in a short, medium or long-term
time frame, if needed. The Company s portfolio is summarized in Table 7. Included in this
portfolio are alternatives described in Chapter 4 with life cycle costs less than or equal to
conventional baseload coal generation. This table also summarizes some of the other
characteristics that constrain new sources or that must be taken into account in the decisions
that will initiate them.

Although no precise equation can reduce all imponant characteristics of any alternative into a
single dimension, the cost measure used in Table 7 to describe each altemadve CTRC) can serve
as a legitimate, general guide to priorities. At the same time, it must be recognized as an
incomplete and inexact measure of costs. A more comprehensive cost measure would take into
account the total system cost, as affected by each alternative. Since the cost of an alternative
depends, in part, on the manner in which it is integrated into the system, and the system
operating costs depend on which alternatives are employed. Moreover, these system costs
depend on the level of demand that actually emerges, and on a range of other operating
assumptions such as: hydro conditions, transmission constraints, and nonfirm prices.

Inevitably, it is impossible to precisely predict the system costs of any alternative at the outset
Nevertheless, other characteristics listed in the portfolio can aid in a planning and decision
making framework. Size in relation to need, lead time and ability to adjust riming are
examples. Some alternatives are less risky than others, in the sense that the costs incurred if
they are developed ahead of need are lower than the TRC. Combustion turbines are an
example. Others are lost opportunides, meaning that they are not available after a specific time,
or they are much more cosdy if not acquired within a cenain time frame. All of these
characteristics can be weighed in a decision, but they are not measured by the TRC estimate.

Consideration of External Costs

External costs are those that are home by society but are not adequately reflected in costs for
internal decision making. The Oregon Public Utility Commission has directed that the
Company consider external costs in the development of its least cost plan. Although the
Commission provided no specific details as to how such consideration is to be put into
practice, from a power planning perspecuve, there are two areas where such consideration can
be reflected. One is whether or not the relative priority would change between new sources
included within the supply and demand-side portfolios, if external costs are included in the
comparison. Second is whether new sources, such as energy efficiency programs, are lower

page 31



TABLE 7

RAMPP NEW SOURCE PORTFOLIO

Energy Availablity over Planning Horizon
(MWa)

Estimated Total
Low Med High Resource Cost Features Timin

Oper-
abilit

Potential
Externalities

Energy Efficiency Programs 360 440 600 18-40 Pilot, lost opportunity and aquisition
programs

1990-2008 * none Indoor air quality

System Efficiency Improvements 100 100 100 5 . 35 Improvements to existing hydro,
T&D and thermal generation
facilities

1900-2008 * good Site modifications
Air emissions from thermal improvements

.a
^
'§
OJ
M

Planning and Operating Strategies 300 300 300 15-30

Purchases and Contractual Rights 350 350 700 20 - 40

Thermal maintenance strategies,
hydro firming with Gadsby and CTs

Contractual rights from BPA, purchases
from existing WSCC genefalion (potential
lost opportunities) or new Independent
sources

short notice moderate Site modifications
1-4 year lead good Air emissions from thermal contingencies

mod-good Air emissions ii thermal derived purchases

Cogeneraton

Generating Hesources - Renewables 120

140 280 380 30-40 Potential from customer base:
purchase or ownership alternatives;
potential lost opportunities

120 120 40-50 Geothermal and wind sources'.

1-4 year lead low Primarily biomass derived fuels: potentiaJ
air emissions from incremental gas burned

3-6 year lead mod-good Site modifications

Generating Resources - TTiermal 600 600 600 40-50 Combined cycle combustion turbines, 5-10 year lead good Site modifications
small mine-mouth coal in rocKy mountain Air emissions from thermal generation
area

Gradual gains from onfloing programs. Timing may be determined by lost opportunities or other constraints. 5 -15 year implementation assumed for
system effici6ncjes. Customer efficiency programs depend on program design and implementation, but can be varied according to need.
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cost than existing generation sources, if external costs are included in the comparison.

The Company's approach has been to identify major environmental conceTns Aa[would have
an'imuactrup6n resource acquisition decisions, quantify extemaUdes in terms of physic^ umts^,
and'identifr'tfieVange of possible costs that could be attributed to such extemaUues^. _TaUe
^ummanze's'theasiumptions regarding primal emissions Jrom typical new generation
sourceZ'TTie broader range of exteraaUues'and their costs are discussed in greater detail m i
Technical Volume of this report.

the sources discussed in Volume 2 suggest a broad range of uncertainty, the
emissums associated with fossil fuel combustion source^ appear to be the most signiticant
The''Ereatest-uncenainty in this area is the cost of carbon dioxide emissions
contribuuon'to potential global wamung. External cost^from_combustion emissions otjtrom a
few'miUs^cwh to'upwmds of fifteen mills/kwh are possible. For Aepuiposeofcompmson^ a
val'ue'^l'Omilis'kwh cm be used to reflect the potential external costs of combustion sources.^
ATomUls/kwh external cost would cause clear-cut changes in the new source porttolio^in.
a'few'in'stances. ~For"example. it could cause a renewable generation resource to be_
overa fossil fuel generating resource, since the cost of these new sources are both estimated^to
bem~the40-50'imUs^wh Ufe cycle cost range. On the other hand, it^wouldnot cause exKting
coai'eeneradnB-sources, whose'operating costs are in the range of 10-15 mills^to

"nw"sourc'es~identified in the portfolio. Finally, such external costs would not cause tt
eMma'tesoTcost-'effecuve'energy efficiency to change substantially, smce the only Kchnologies
noTincru de'din'thenew'sourcFponfolio had costs'above those in the portfolio by a margin

substantially greater than the 10 mills/kwh figure.
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Table 8

GENERIC GENERATINQ FACILIT» EMISSION LEVELS

SULFUR DIOXIDE NITROGEN OXIDES CARBON DIOXIDE

Ib/UMBtu (Input) IhfkW - hour Tons / Year Ib/MMBtu (Input) IhfkW - hour Tons / Year Ib/MMBtu (Input) Ib/kW - hour Tons / Year

Conventional Coal
500 MW

0. 42 0. 005 9, 006 0. 41 0. 005 8. 790 214 2.5 4, 588, 404

Atmospheric Fluldized Bed
100 MW

0. 36 0. 004 1. 52< 0. 18 0. 002 74B 265 2.9 998, 640

Pressurized Fluidized Bed

100 MW
0. 14

.a
p

&9 Integrated Coal Gasslficatlon 0. 01
~ri

^
IOOMW

Oil Fired Turbine

100 MW
0. 06

0. 003

0. 000

0. 001

1. 050

16

228

0. 30

0. 08

1. 00

0. 006

0. 001

0. 010

2. 250

230

3. 800

89

76

149

1.9

1.9

1.6

665, 000

663, 760

560, 000

Gas Fired Turbine
100 MW

0. 00 0. 000 0. 70 0. 007 2. 620 121 1.3 455. 000

Combined Cycl« Turbine (Oil)
250 MW

0. 06 0. 001 423 1. 60 0. 010 10. 925 138 1.1 962, 500

Combined Cycle Turbine (Gas)
250 MW

0. 00 0. 000 1. 00 0. 006 e. sso 112 0.9 787. 500

Wood Fired Power Plant
25 MW

0. 00 0. 000 0. 16 0. 002 354 16S 2.4 219, 551
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SOIIRCES RF.I.TED UPON TINnF.R RANffE OF HITURES

Alternatives in the Company's new source portfolio can be thought of as building blocks^
They'cm be put together building on the existing resource and customer base^m a^ari^ty
configurations. How they wiU actually be used will depend, of. course- on howth,e future
unfoids, and on the decisions made in anticipation of the future or in response to actual events^
While it is unpossTble to specify now how the portfolio would be used under every conceivable
future, it is reasonabie to test it under a range of futures. Such an examination sheds light on
such issues as: do the altemadves provide sufficient energy and capacity for the future, are
they flenble enough, are they economical, and what are the immediate decisions with regard to
their use are all appropriate questions at this stage.

In this section, the use of the new source portfolio is demonstrated under a range ofaltemanve
futures" Whiie'each of the cases described can be thought of as a "resource plan", none

. to predict the future. Neither are they the result of a cost optimizing exercise, rather
they are aimed at identifying valuable stratepes for managing the future, and addressing the
broader planning questions posed above.

METHODS

Each of the cases was assembled and analyzed in the following fashion. ̂ For each of the
economic growth cases and alternative scenarios, a "resource plan" was described,
results of the plan were analyzed in terms of system costs and revenue requirements on a year-
by-year basis.

In assembUng the plans for each case, resources were deployed such that total resources were
iii balance with annual capacity and energy demands. Two other primary criteria used in
selecting" alternatives from'the ponfolio were relative cost and riming constraints. prescience
was assumed at this stage, in the sense that the plans were assembled with full knowledge of
which future was being tested. Other myopic cases were also examined to test the flexibility
of the portfolio by simulating the effect of believing one future to be unfolding, only to
discover another some years later.

Consequences of any plan were simulated using a power cost model to quantify total operating
costs, considering not only fuel and other operating costs, but also nonfmn purchase, sales^,
and wheeling effects, over the range of possible water conditions. The resulting expected
aniiuai operating costs, together with new capital costs, were thenused in cal^ularions
represenung the financing, accounting, and cost'recovery treatment of the resource^iNons
and operations, in the form of a simplified revenue requirements model. Thls m^delS^S

live, year by year results as measured from various perspectives Results include
annualrevenuerequu-ements, cost per unit of energy sold, average customer's annual cost of
eiectncity, and ava-age customer's own energy efficiency investments. Table 9 defines the key
outputs of this method.

A number of simpUfying assumptions are required to arrive at these results. Among other
simplifications, the revenue requirements model ignores jurisdicrional allocations, customer
classes, regulatory decisions on recoverability of investments or exPense' a!l^, the,BPA
residential exchange. While not absolute predictions, the results do serve as reasonable relative
mdicatOTSover the plan horizon. From this standpoint, it is not so importa. nt how many
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Table 9
Definition of Key Results

1 System Load CMWa)
2 Total Conservation

3 System Load net of Conservation
4 Eneigy Sales after Coxuervation

5 Total Customera (000's)

Forecast (before Conseroation)
Total ConserDation in resource plan
Line 1 minus line 2

Line 3 net of losses

Forecast

6 Net Electric Plant (M$)
7 Net Coiiservation Assets

8 General Inflation Rate

9 Operating Revenues (M$)
Nominal
Real
NFV (11.47% discount rate)

Average Growth
Nominal
Real

10 Base Unit Cost (mills/kwh)
Nominal
Real

Average Growth
Nominal
Real

11 Average Customei Bill ($)
Nominal
Real
NPV (11.47% discount rate)

Customer Cost MS)

12 Levelized Customer Cost (M$)
(30 years at a 13.47% discount rate)
NPV (11.47% discount rate)

13 Energy Services Charge (M$)
NFV (11.47% discount rate)

14 Total Resoiuce Cost (MS)
Nominal
Real
NPV (11.47% discount rate)

Average Growth
Nominal
Real

15 Mills/KWh
Nominal
Real

Average Growth
Nominal
Real

Includes net Conservation assets

From financial analysis

Discountedat utilities cost of capital

Revenue Requirements divided by
energy $ales net of conservation

Reoenue Requirements divided by
number of customers

Conseroation undertaken by customer
with no Company involvement

Charges to customer for involvement
in company sponsored conserpation
programs

Sum ofReuenue Recfuirements,
leoelized Customer Costs,

anrf Energy Serui'ce Charges

Total Resource Cost divided by
energy sales net of Conseroation
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millions of dollars in revenue requirements or mills/kwh costs are shown in any year, rather
how those values change over time.

RESULTS

of these analyses can be examined in excruciating detail, two types of broad
o'verviCTvs'are most useful. 'One perspecdve is a comparison of the resources
Aroughout Ae planning'horizon in each of the cases. The other is to look at how key:
change through time for each case.

1 in this final RAMPP report are sUghUy different from those presented^in
th7dr'aft'do£ument~'nieonly basic change was the ccm-ection of the coal price fojecasr
was"urilizedin"deteimining the fuel cosfof existing generation. Upon review of the mput

it was discovered that the future stream of coal prices was growmg at uie same
rateas''naturaT gas prices. The proper long-run rate of growth in coal prices, asp
Data"Resources°K rougMy one-halfthe size of the rate of growth of natural gas prices.

The resource perspective is depicted in Figures 3-8, showing the energy derived from new
sourees. 'asp-OTpedYnto several categories.'for each of the economic growth cases exannneA
For\h'e key results perspective. Tables 10-14^ummarizebegmmng and ending^esults.
detaiied'results are compiled in the Technical Documentation volume of this report.

resources added over the planning horizon in Figure 5, one can see the need for
fcw'^ew's^urcesunder a low economic growth case, primarily energy efficiency programs^

efficTencies and nonfmn strategies. In the high economic growth_case, a vanety
icontnbute, including purchases and contractual rights, energy efficiency programs,

rion,"fmmng strategiel. 'and some new generation, using combined cycle combustion
tuAines, a small coal unit, and renewable resources. It is also interesting to note tna^fl
medium'or higher economic growth, no single category of new source altematives ̂ ^suttlc"
to'meet all new needs over die entire planning horizon. In addition, even in a shorter tune
frame,'itTs necessary to be developing alternatives with different costs. ^ For example^
undermediumhigh'growth, purchases and cogenerarion sources are relied upon, even^thc
aiFenergyefficiency'progTams, some of which have lower costs, have not

ti^. This is a result of the timing constraints of such programs, as weU as the
MmeoFthe'potential is a result of growth that has not yet occuired as of that time.

Direct comparisons of resource addidons between cases is enlightening. The,key^conOT^C
7esufts, 'on-the-other hand, are not directly comparable between cases in the same fashion
is'because'the cases represent different economic growth conditions, not decisionj

;to be in one case or another. With different underlying inflation assumptions^cost
of'cwitaf, anddiscouit rates, the key results are not directly compaable. (Please referjo'
i-forr the "compilation of those assumptions. ) What is enlightening in examining
resuits",'howewr7isthereladve stabiiity in costs, adjusted for inflation. Per unit costs are
indrc ativ'e'of'average prices, and these are Hat or declinmg in real terms under medium,

over the planning'hon'zon. Even the medium high and high^growth conditions show only very
modest real increases, in spite of the substantial resource additions.

Use of new sources under each of the three alternative scenarios, one of which^- global
warming - consists of two separate alternate approaches, is deP.icte<^in ^i8ures?. 12-. FiSure

13~compares the total new source additions over the plmning horizon for the scenarios

page 37



Figure 3

Resource
Additions
(in MWa)
1989-1993

.a
f°
%

L^
00

<ys
-^0^

-^-o*.
«».»>-'

.
-9»-

^-^

Average MW's

Purch. &Cont.Rt.
Energy Effidency
CC CT & Sm.Coal
Co^eneration
Firming Stratesv
Renewables
System Efficiency
Total

, ow

0

2

0

0

0

0

20
22

7

0

0

0

0

20
27

c-°'

c<-
c^

..->w''

O.o'fe'-

-fW

Xl^-
^cif

>'b<yct
s-ei -fo

LUJ

0

27
0

0

125
0

41
193

27
0

40
192

0

41
412

Hleh

196
31

0

100
244

0

4]
612

^e^

w

^^s' ^.
\

^Q
.

ae>

£V
^.-

 -
.^iil-'frl

<£,.
^.
"^ ^

-%;
%0

0
0



Figure 4
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Figure 5
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Figure 6

2800

2400

2000

Low Case New
Resource Additions

by Year (MWa)
2800

2400

2000

1600 1600

.a
^
%

1200

800

1200

400

1989 1991.

System Efficiencies
Renewablcs

^ Firming Strategy
Q Cogeneration

B CC CI"S & Small Coal

^ Energy Efficiency

Average MW's
System Efficiencies
Renewables

Firming Strategy
Cogeneration
CC CT's & Small Coal
Energy Efficiency
Purchases & Contract Rights
Totals

1989 1990 1991 1992 1993 1594 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
6

0

0

0

0

4

0

10

9

0

0

0

0

7

0

16

12
0

0

0

0

10
0

22

15
0

0

0

0

13
0

28

18
0

0

0

0

17
a

35

21
0

0

0

0

21
0

42

24
0

125
0

0

27
0

176

27
0

125
0

0

32
0

184

30
0

125
0

0

37
0

192

32
0

125
0

0

41
g

198

34
0

125
0

0

48
0

207

36
0

125
0

0

50
Q

211

38
0

125
0

0

54
g

217

40
0

125
0

0

57
0

222

40
0

125
0

0

59
0

224

40
0

125
0

0

62
0

227

40
0

125
n

0

64
0

229

40
0

125
0

0

67
0

232



.g
^
%

s

2800

2400

2000

1600

1200

800

400

Figure 7

Medium Case New
Resource Additions

by Year (MWa)
2800

2400

20m

1600

1200

800

400

1989 1990 1991
iiiafjmiiiiiiifiiii^in^

1292 1993 1994 1995 1996 1997 1998 1999 20m) 2001 2002 21U3 2(XM 2TO5 2006 2007 2008

System Efficiencies
Rencwablcs

Firming Sh-ategy
Cogeneration

B CC CT's & SmaU Coal
@ Energy Efficiencies

Q] Purchases & Contract Rights

Average MW's
System Efficiencies
Renewables

Firming Sb-ategy
Co^eneration
CC CTs & Small Coal
Energy Efficiencies
Purchases & Contract Rights
Totals

^^^ ^ ^iw vm vm ^ ^ my m smw 2SB32Wisa5 2js6 iw7 ms17
0

0

0

0

9

g

26

29
0

125
0

0

17
0

171

41
0

125
0

0

27
0

193

46
0

125
0

0

40
0

211

49
0

125
40

0

65
115
393

52
0

203
80

0

91
U3
539

55
0

237
120

0

120
1)7
648

58
0

289
160

0

149
ns
771

61
0

289
200

0

180
115
844

63
0

289
240

0

205
"5
911

65
0

289
260

0

227
115

72
0

289
280

0

246
115

79
0

289
280

0

266
115

86
0

289
280

0

286
115

91
0

289
280

0

308
215

96
0

289
280

0

332
298

96
0

289
280

0

356
298

96
0

289
280

0

380
353

955 1001 1028 1055 1183 1294 1318 1396



2800

2400

Figure 8

High Case New
Resource Additions

by Year (MWa)
2800

2400

2000
2000

1600
1600

izno

T3
Vs

%

s

1200

800

400

1989 1990 1991 1992 1993 1994 1S95 1996 1997 1999 2000 2001 2002 7.003 2004 2005 2006 2007 2008

System Efficiencies
Rencwables

Firming Strategy

Cogencration

Q CC. CT's & SmaU Coal
13 Energy Efficiency

Q] I'urchascs & Contract Rights

Average MWs
System Efficiencies
Kcncwablc.s

Firming Sb-atogy
Copencration
CC CT's & Small Coal
Energy Efficiency
Purchases & Contract Rights
Totals

1989 1990 1991
0 5 17
000
0 0 158

1992
29

0

192
20 60
0 0

10 19
Q 115

205 415

1993 1994 1995 1996 1997 1998
41 46 49 52 55 63
000000

244 244 244 289 289 289
100 140 180 220 260 300

0000
75 109 151 198

282 426 462 498

0

31
1%
612

0

46
200
676

1999 2000 2001 2002 2003 2004 2005
71 78 85 92 94 96 96

0 0 38 76 76 76 114
289 289 289 289 289 289 289
340

0

246
498

360
0

285
498

380
0

316
606

380
0

340
706

380
125
367
706

380
125
394
706

380
250
423
706

2006
96

n4
289
380
486
453
679

2007 2008

9«
114
289
380
486
484
698

96
114
289
380
611
516
698

829 1096 1216 1347 1443 1510 1713 1882 2036 2065 2257 2496 2546 2703



Table 10

Suirunary Of Results
Low Case

Total Gross Electric Plant (M$)

Gross Conservation Assets

1989

7228.5
0.1

2008

15191.6
359£

growth
rate

Total Net Electric Plant (M$)

Net Conseruation Assets

5283.6
0.1

7549.4
252.8

Operating Revenues (M$)
Nominal

Real

NPV (13.13% discount rate)

1886.0

1886.0
18201.4

4297.0
1125.8

4.43%
-2.68%

Base Unit Cost (milla/kwh)

Nominal

Real
49.2
49.2

100.9
26.4

3.85%
-3. 23%

Average Customer Bill ($)
Nominal

Real

NPV (13.13% discount rate)

1546.2
1546.2

16381.8

3051.0
799.3

3. 64%

-3. 41%

Levelized Customer Cost (M$)

(30 years at a 15.13% discount rate)
NPV (13. 13% discount rate)

0.0
28.7

24.7

Energy Services Charge (M$)
NPV (13.13% discount rate)

0.0
55.9

38.0

Total Resource Cosl (M$)

Nominal

Real

NPV (13.13% discount rate)

1886.0
1886.0

18286.0

4359.7
1142.2

4.51%
-2.60%

Per Unit TRC (mills / kwh)

Nominal

Real
49.2
49.2

101.1
26.5

3.86%
-3.21%

Emissions Data

S02
NOx
C02

Total Change in
Emissions/MWH

1989-2008
87.8%
87.8%

88.6%

Change in Total
Emissions per Year

1989 - 2008

-0.08%
-0.08%
-0.03%
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Table 11

Suiiunary Of Results
Medium - Low Case

1989 2008
growth

rate

Total Gross Electric Plant (M$)

Gross Conseroation Assets

Total Net Electric Plant (M$)

Net Conservation Assets

7230.0

1.1

5284.6
1.1

16026.0

9643

8190.9
687.8

Operating Revenues (M$)
Nominal

Real
NPV (13.13% discount rate)

1886.9

1886.9
18773.8

4759.7
1247.0

4.99%
-2. 16%

Base Unit Cosl (mills/kwh)

Nominal

Real

49.2
49.2

107.1

28.1

4. 18%

-2. 91%

Average Customer Bill ($)
Nominal

Real
NTV (13. 13% discount rate)

Levelized Customer Cost (M$)

(30 years at a 15.13% disaunl rate)
NPV (13.13% discount rate)

Energy Services Charge (M$)
NPV (13.13% discount rate)

1528.1
1528.1

15766.1

0.0
55.1

0.0

131.0

2975.9
779.7

50.2

109.0

3.57%
-3. 48%

Total Reaouice Cost (M$)

Nominal

Real
NPV (13. 13% discount rate)

1886.9
1886.9

21441.7

4918.9
1288.7

5.17%
-1.99%

Per Unit TRC (mills/kwh)
Noininal

Real

Emissions Data

S02
NOx
C02

49.2
49.2

Total Change in
Emissions/MWH

1989 - 2008

84.1%
86.6%
85.2%

106.2
27.8

4.13%
-2. 97%

Change in Total
Emissions per Year

1989-2008
0.07%

0.22%

0.13%

page 45



Table 12

Suininary Of Results
Medium Case

Total Gross Electric Plant (M$)

Cross Conseroaiion Assets

1989

7234.9
6.5

2008

15744.0
1614.4

growth
rate

Total Net Electric Plant (M$)

Net Conseruation Assets

5289.9
6S

7742.5
H47.«

Operating Revenues (M$)
Nominal

Real
NPV (11.47% discount rate)

.I 889.9

1889.9
22880.2

4375.8

1652.9

4.52%

-0. 70%

Base Unit Cost (mills/kwh)

Nominal

Real
49.3
49.3

90.1
34.0

3.23%
-1.93%

Average Customer BU1 ($)
Nominal

Real

NPV (11.47% discount rate)

1529.7
1529.7

16946.7

2735.9
1033.4

3. 11%
-2.04%

Levelized Customer Cost (M$)

(30 years at a 13.47% discount rate)
NPV (11. 47% discount rate)

0.0
81.7

67.2

Energy Services Charge (M$)
NPV (11. 47% discount rate)

0.1
291.0

155.4

Total Resource Cost (M$)

Nominal

Real

NPV (11. 47% discount rate)

1889.0
1889.0

23252.9

4598.4
1737.0

4. 79%
-0. 44%

Per Unit TRC imiUs/kwh)
Nominal

Real
49.3
49.3

88.7
33.5

3.14%
-2. 01%

Etnissions Data

S02
NOx
C02

Total Change in
Emis sions /MWH

1989-2008
79.4%
90.5%

84. 1%

Change in Total
Emissions per Year

1989-2008
0.36%
1.06%

0. 66%
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Table 13

Summary Of Results
Medium - High Case

Total Gross Electric Plant (M$)

Gross Conseruation Assets

1989

7230.4
2.0

2008

16271.0

2251-2

growth
rate

Total Net Electric Plant (M$)
Net Conservation Assets

5285.4
2.0

8035.9

1544.0

Operating Revenues (M$)
Nominal

Real
NPV (10. 33% discount rate)

1894.4

1894.4
25312.0

4450.7
2143.3

4.60%
0. 65%

Base Unit Cost (mills/kwh)
Nominal

Real

49.2
49.2

84.6
40.7

2.90%
-0.99%

Average Customer Bill ($)
Nominal

Real

NPV (10. 33% discount rate)

Levelized Customer Cost (M$)

(30 years at a 1233% discount rate)
NPV (10. 33% discount rate)

Energy Services Charge (M$)
NPV (10. 33% discount rate)

1534.2
1534.2

1690S.3

0.0

91.6

0.1
427.7

2782.7
1340.1

65.3

212.4

3. 18%

-0. 71%

Tolal Resource Cost (M()

Nominal

Real

NPV (10. 33% discount rate)

Per Unit TRC (mills/kwh)
Nominal

Real

1894.5
1894.5

23307.8

49.2
49.2

4728.1
2276.9

83.7
40.3

4.93%
0. 97%

2.84%
-1. 04%

Emissions Data

S02
NOx
C02

Total Change in
Emissions/MWH

1989 - 2008
76.8%

91. 4%

83.0%

Change in Total
Einissions per Year

1989 - 2008
0.61%

1.54%
1. 02%
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Table 14

Summary Of Results
High Case

Total Gross Electric Plant (M$)
Cross Conservation Assets

Total Net Electric Plant (M$)
Net Consewation Assets

1989

7234.8

6.4

5289.8
6.4

2008

18635.2

THIS

10048.2
15193

growth
rate

Operating Revenues (M$)
Nominal

Real

NPV (10. 33% discount rate)

Base Unit Cost (mills/kwh)
Nominal

Real

Average Customer Bill ($)
Nominal

Real

NPV (10. 33% discount rate)

Levelized Customer Cost (M$)
(30 years at a 1133% discount rate)
NPV (10. 33% discount rate)

Energy Services Charge (M$)
NPV (10. 33% discount rate)

Total Resource Cost (M$)
Nominal

Real

NPV (10. 33% discount rate)

Per Unit TRC (mills/kwh)
Nominal

Real

Emissions Data

S02
NOx
C02

1898.7
1898.7

24387.6

49.0
49.0

ISI4.4
1514.4

18040.6

0.0
148.2

0.1
457.2

1899.0
1899.0

27530.0

49.0
49.0

Total Change in
Emissions/MWH

1989-2008

71.8%

96. 9%

80.4%

5471.4
2634.8

93.9
45.2

2866.9
1380.6

106.5

217.8

5795.7
2791.0

92.5
44.6

5. 73%

1. 74%

3.48%
-0. 42%

3.42%
-0. 49%

6.05%
2.05%

3.40%
-0.50%

Change in Total
Emissions per Year

1989 - 2008

0.78%
2.38%

1.38%
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RAMPP SUMMARY REPORT CHAPTER 6

those used in the medium econoniic case. In the oil shock and compedtion scenarios, the new
source additions were adjusted dynamically in response to the events as they were assumed to
unfold, without the benefit of foreknowledge. Key results from these scenarios are
summarized in Tables 15-18. The value of the flexible portfolio approach to resource planning
is demonstrated by the ability to adjust resource acquisitions for these scenarios in such a
manner as to reduce the impact upon average costs.

In the oil and gas price increase scenario, average cost impacts, after adjusting for inflation, are
relatively minor. The portfolio of new sources is not especially sensitive to the fuel price
increases assumed in this scenario. On the other hand, in the increased competition scenario
increases in average unit costs and in unit total resource costs, as compared with the medium
case, follow the loss of customers for a period of time. The increase depends upon the amount
of load lost each year. Eventually, as supplies and demands are brought back into balance,
costs return to levels siniilar to the medium case. This scenario illustrates that a diverse and
Hexible portfolio is not necessarily sufficient to insure cost stabUity to customers over time. In
addition, a strategy employing cost control, price competitiveness, and the provision of valued
customer products and services that best fit customers' energy needs is required to manage the
risks of large customer loss.

Although the portfolio itself is not lacking for cost-effecdve new sources, these alone are not
enough to avoid the major cost impacts to exisdng resources, under the assumptions describing
the third scenario. In this case, it is assumed that udlities are required to reduce carbon dioxide
emission levels by twenty percent by the year 2005 (3). This is assumed to occur as part of a
larger national and international program to reduce worldwide C02, and other emissions, and
promote the development and diffusion of efficiency and alternative generation technologies.

Several strategies for achieving the required reductions have been suggested. These include
installing technologies for controlling C02 emissions, retiring some existing generation early
and replacing it with non-combustion generation such as geothermal and solar thennal,
repowering some existing coal-fired generation to natural gas, and tree planting to offset
emissions from exisdng generation.

Two different approaches to reducing C02 emissions by 20 percent were modeled. The first
approach, the repowering option, and the retiring option. Under the repowering option a
number of existing coal-fired units are converted to natural gas. In the retiring option, a
number of older coal-fired units are retired and replaced with renewable resources, primarily
geothermal and solar. Among the important assumptions underlying these two approaches are:
1) that the Company is experiencing medium-low demand growth conditions, 2) that the future
price path of natural gas is no higher than the highest rate currently projected by Data
Resources, and 3) that the future cost of solar generation decreases to the most optimisric level
currently assumed by the solar industry and the US Department of Energy.

The range of utility and customer costs associated with this scenario are very wide, indicating
the highly speculative nature of the assumpdons concerning advancements in alternative
generation technologies, the availability and price of low carbon dioxide emitting fuels, and the
uncertainty related to the global warming effect itself. However, in each specific evaluation of
this particular scenario, both utility and customer costs were higher than they were under any
of the conventional demand forecasts, as well as any of the aforementioned scenarios.

3 This assumption is not meant to imply that such a goal is the most effective means for reducing C02
emissions. Any rational policy aimed at reducing mankind's contributions to potential climate change would
have to considCT the entire gamut of human activities.
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Table IS

Summary Of Results
Oil Shock Scenario

Total Gross Electric Plant (MS)

Cross Conservation Assets

Total Net Electric Plant (M$)

Net Conservation Assets

1989

7230.4

2.0

5285.5
2.0

2008

14986.1
11373

7205.6
795.6

growth
rate

Operating Revenues (M$)
Nominal

Real
NPV (11. 47% discount rate)

Base Unil Cost (mills/kwh)
Nominal

Real

Average Customer Bill ($)
Nominal

Real
NPV (11.47% discount rate)

Levelized Customer Cost (M$)

(30 ymrs at a 13.47% discount rate)
NFV (11.47% discount rate)

Energy Services Charge (M$)
NPV (11. 47% discount rate)

1886.4

1886.4
19993.0

49.4
49.4

1527.7

1527.7
14939.2

0.0
37.7

0.1

230.8

3802.3

1436.3

87.4
33.0

2377.4
898.0

31.0

124.8

3. 76%

-1.42%

3.05%

-2. 09%

2.35%
-2.76%

Total Resource Cost (M$)

Nominal

Real
NFV (11. 47% discount rate)

Per Unit TRC (mills/kwh)

Nominal

Real

Emissions Data

S02
NOx
C02

1886.5
1886.5

20261.5

49.4
49.4

Total Change in
Emissions/MWH

1989-2008
87.8%
88.3%
85.9%

3958.1
1495.1

86.0
32.5

3.98%
-1.22%

2.96%
-2.18%

Change in Total
Emissions per Year

1989 - 2008

0.28%

0.31%
0. 16%
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Table 16

Summary Of Results
Competition Scenario

Total Gtosa Electric Plant (MS)

Cross Conseruation Assets

1989

7235.0
6.0

15404.0
1499.0

growth
rate

Total Net Electric Plant (M$)

Net Conservation Assets

5289.9

 £
7492.1

104S2

Operating Revenues (M$)
Nominal

Real
NPV (11.47% discount rate)

1888.9

1888.9
19795.7

3832.0

1447.2

3.79%

-1. 39%

Base Unit Cost (mills/kwh)

Nominal

Real
49.3
49.3

89.7
33.9

3.20%
-1.95%

Average Customer Bill ($)
Noixunal

Real

NPV (11, 47% discount rate)

1529.7
1529.7

14795.9

2395.9
904.8

2.39%
-2.73%

Levelized Customer Cost (M$)

(30 years at a 13.47% discount rate)
NPV (11.47% discount rate)

0.0
81.7

67.2

Energy Services Charge (M$)
NPV (11.47% discount rate)

0.1
291.0

155.4

Total Resource Cost (M$)

Nominal

Real
NPV (11.47% discount rate)

1889.0
1889.0

20168.5

4054.6
1531.3

4. 10%
-1.10%

Per Unit TRC (mills / kwh)

Nominal

Real
49.3
49.3

88.5
33.4

3.13%
-2. 03%

Emissions Data

S02
NOx
C02

Total Change in
Emissions /MWH

1989-2008
87.8%
88.6%
87.0%

Change in Total
Emissions per Year

1989 - ZOOS
0.24%

0. 29%

0.19%
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Table 17

Summary Of Results
C02 Repowering Scenario

Total Gross Electric Plant (M$)

Gross Conseruation Assets

Total Net Electric Plant (M$)

Net Conseroation Assets

1989

7236.0

8.0

5291.4
7.9

2008

17367.0

2306.0

9068.8
1391.7

growth
rate

Operating Revenues (M$)
Nominal

Real
NPV (13.13% discount rate)

Base Unit Cost (mills/kwh)

Nominal

Real

1886.1
1886.1

22743.6

49.2
49.2

8232.1
2156.5

188.2
49.3

8.06%
0.71%

7.32%

0. 01%

Average Customer BU1 ($)
Nominal

Real
NFV (13.13% discount rate)

Levelized Customer Cost (M$)

(30 years at a 15.13% discount rate)
NPV (13.13% discount rate)

Energy Services Charge (M$)
NPV (13. 13% discount rate)

Total Resource Cost (M$)

Nominal

Real
NPV (13.13% discount rate)

Per Unit TRC (mills/kwh)

Nominal

Real

Emissions Data

S02
NOx
C02

1527.4
1527.4

16742.1

0.0
55.1

0.2

308.9

1886.3
1886.3

23026.5

49.2
49.2

Total Change in
Emissions/MWH

1989-2008
31.4%
1083%
642%

5147.0
1348.3

50.2

184.4

8466.7
2218.0

180.5
47.3

6.60%
-0. 65%

8.22%
0.86%

7.08%
-0.21%

Change in Total
Emissions per Year

1989 - 2008
-4.92%

1.48%
-1.27%
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Table 18

Sununary Of Results
C02 Retiring Scenario

Total Gross Electric Plant (M$)

Gross Conservation Assets

1989

7235.0
7.0

24492.0
2085.0

growth
rate

Total Net Hectric Plant (M$)

Net Conseruaiion Assets

5290.0
6.6

15000.5
.13S02

Operating Revenues (M$)
Nominal

Real

NPV (13. 13% discount rate)

1890.6

1890.6
20023.2

6743.2
.1766.5

6.92%

-0.36%

Base Unit Cost (mills/kwh)

Nominal

Real
49.4

49.4

153.8
40.3

6.16%

-1. 07%

Average Customer Bill ($)
NoDninal

Real

NPV (13.13% discount rate)

I53I.I
1531.1

14870.5

4216.1
.1104.5

5.48%
-1. 70%

Levelized Customer Cost (M$)

(30 years at a 25. 23% discount rate)
NPV (13.13% discount rate)

0.0
55.1

50.2

Energy Services Charge (M$)
NPV (13. 13% discount rate)

0.1

302.2
183.4

Total Resource Cast (M$)

Nominal

Real

NPV (13.13% discount rate)

1890.7
1890.7

20380.5

6976.8
1827.7

7.11%
-0.18%

Per Unit TRC (mills / kwh)

Nominal

Real
49.3
49.2

148.7
39.0

5.98%
-1. 22%

Emissions Data

S02
NOx
C02

Total Change in
Emissions/MWH

1989. 2008
47.9%
51.6%
68.5%

Change in Total
Emissions per Year

1989-2008

-2.78%
-2.40%
-0.93%
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RAMPP SUMMARY REPORT CHAPTER 6

RESOURCE STRATEGY CONCLUSIONS

Besides the adequacy and cost effectiveness of the new source portfolio, the results
summarized here shed some light on the resource strategies that can help guide decisions in the
future. Of course, the fundamental strategy or decision rule, when new sources are required,
is to acquire lowest cost sources first, and postpone the acquisition of high cost sources as long
as possible. This is the fundamental strategy that has been implemented in arriving at the
results described in this chapter. The true planning challenge, however, comes in deciding
when and how much of various new sources should be acquired, given the uncertaindes of
need and availability. In the face of substantial uncertainties, retaining flexibility is the logical
general strategy. This general strategy can take on several dimensions in resource strategies.
These are:

Portfolio Diversit - Maintaining a broad and diversified portfolio means that the fuU range of
alternatives that could be used for meeting the range of plausible futures should be maintained.
Alternatives should not be prematurely foreclosed, if there are low costs of carrying them but
risks of not having them.

"Just-In-Time" De lo ment - Just as alternatives should not be foreclosed prematurely,
commitments should not be made prematurely. Alternatives with shorter lead times, or with
flexibility for adjustment are valuable in this regard, and should be preserved.

Secure Options - The shorter lead time nature of alternatives should be cultivated, when the
cost of optioning is relatively low. At the same time, attractive opportunities should not be
foregone, if they are likely to be valuable over the planning horizon. Some early pilots,
demonstrations, and testing the market are appropriate to assure the flexibility of shorter lead
times, or to reduce the uncertainty of future costs or availability. Similarly, some purchases
may also be lost opponuniues, or may have lower costs if acquired earlier.

A fundamental conclusion of the planning program is that new source alternatives are avaUable
to allow implementation of these general strategies. The diversity of new sources in the
Company's portfolio is self-evident. Moreover, several of the new sources in the ponfolio
have desirable flexibility characteristics. Almost 300 average megawatts of energy, with 400
megawatts of capacity, can be acquired by the Company within three years of a decision,
without reliance on marketplace resources. Existing marketplace options exist with several
cogeneration projects. Utility purchases also have the potential of being converted into
options, by combining long-term purchases with flexible shon- or medium-term wholesale
sales.

A more detailed description of how individual new source alternatives can be used to
implement these general resource strategies is included in Volume 2 of this report.

The Company's planning program has only begun to analyze the long range application of
these strategies. The first steps have been describe in this repon, namely analyses of demand
growth uncertainties and supply and demand alternatives. Although there combinations in the
form of plausible futures has been demonstrated, a more rigorous decisions analysis or risk
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RAMPP SUMMARY REPORT
CHAPTERS

a.nalysll:fmnework-is_also desuable- Such_analydcal work is an appropriate focus of the next
stage of integrated resource planning at the CompanyT

EXTERNAL COST CONCLUSIONS

l^° br?!d»con5Iusi<ms.cmbereached with reeard to the consideration of external costs.
SU!L.ttemlu-sionofextemal costs does "oteftoAemost immedTate"n"ew"so^d^i^:
En.ergIeffi"ency-I"'ograms and system efficiencies 'aTready"o^uw"th"e Tii^sFp^v
^^mo^sniLWWM^^lmw:^mm^^^^
^otiTOtedbLAeneedto-develoP.Aemsystematicdiytom^^gra^^^^
^SZ^ ̂ SOnNderation-6fjxterndw
imwifro^. exisri^-fo^Lgenerarinssources to-^^^^
resources, given current costs of those renewable sources.
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SHORT-TERM ACTION PLAN

The results of analyses show that a broad range of alternative sources will be relied upon to
meet future requirements, but the actual amount and timing of required new sources depends
on how the future unfolds. Fortunately, most decisions to acquire new sources over the entire
planning horizon do not need to be made now. Nevertheless, some actions are necessary in the
shon-tenn to prepare for the long-term.

The general planning strategies identified in the previous section can help guide short-term
actions, such that they are compatible with the range of future requirements. Table 19
summarizes the short-tenn actions indicated by these strategies, and the basis for their
inclusion. They are described in more detail below.

PROCEED WITH CUSTOMER ENERGY EFFICIENCY PROGRAMS

1) Implement energy efficiency programs to capture lost opportunities.

2) Implement pilot programs to demonstrate and test program delivery mechanisms, aimed
at full scale programs as early as 1995.

Under medium or higher loads, energy efficiency programs can be expected to provide 150-
200 average megawatts by the late 1990's. Several activities are being undertaken in the short-
term to assure that this magnitude of customer energy savings can be achieved in that time
frame. At the same time, these short-teim actions must be flexible enough to adjust to a lower
future requirement Program activities in 1990-91 that conform to these general needs are
summarized in Table 20. These programs share the following general objectives:

> develop the capability to acquire demand-side efficiencies when needed
> capture lost opportunities when they become available
> develop the means to mitigate price and equity impacts of energy efficiency programs
> improve the base of information from which cost and savings esnmates are i edved
> improve the Company s ability to plan and operate programs effectively

These programs target residential, commercial and industrial customers, and include most of
the program options in the new source portfolio relevant to the Pacific Northwest region. They
are consistent with current program estimates included in recent filings with the OPUC and
WUTC. While these programs are important first steps toward larger acquisition programs
under medium or higher growth conditions, they are not irreversible commitments to major
acquisition, should lower growth cause that phase to be delayed.
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Table 19

ACTION PLAN SUMMARY

ELEMENT

Customer Efficiency Programs

NEAR TERM POTENTIAL

20-75 MWa by 1995
40-285 MWa by 2000

BASIS FOR INCLUSION IN 1990-91 ACTIONS

Lost opportunities required in all cases. Pil
to confum cost and availability and build capabilitv before

;r term acquisition phase.

.a
^
%

s

System Efficiency Programs

Marketplace Opportunities

- Purchases

- Cogeneration

20-50 MWa by 1995
30-75 MWa by 2000

0-280 MWa by 1995
0-500 MWa by 2000

0-180 MWa by 1995
0-360 MWa by 2000

Ongoing operating programs. Hydro and T&D
improvements have lost opponuiiity component.

Potential lost opportunities. Cost effective and
required under medium high growth

Firming Strategies 0-240 MWa by 1995
125-290 MWa by 2000 Required under medium growth. Preparations to

implement improve flexibility.



Table 20

ACTION PLAN PROGRAMS - MEDIUM FORECAST 1990 - 1991
** LOST OPPORTUNITY AND PILOT PROGRAMS "

PROGRAM

NEW RESDENTIAL

NEWCOMMERCIAL

NEW APPLIANCES
.g
ta
'§

u INDUSTRIAL PILOT

RESIDIENTIAL RETROFIT
PILOT

COMMERCIAL RETROFrT
PILOT

LOW INCOME RESIDENTIAL
RETROFrr

PHYSICAL GOAL

3.810 SUPER GOOD CENTS HOMES

360 BUILDINGS. NEW & REMODEL

6,000 WATER HEATERS
200 LOAD CONTROLLERS

5 FACILITIES

600 HIGH-USER HOMES
WEATtiEREED

100 BUILDINGS

3. 000 HOMES FULLY WEATHERIZED

RESOURCE YBLD
MWA

3.0

1.0

0.2

3.8

0.6

0.7

1.3

GROSS UTILITY
PROGRAM COST

W LIONS 1990 t'S

$7.2

$5.0

$0.2

$3.5

$3.1

$3.3

$3.5

KEY OBJECTIVES

Capture Lost Opportunities
Transform Market

Capture Lost Opportunities
Transform Market
Test Shared Savings

Capture Lost Opportunities
Transform Market
Seek Regional Program

Transform Market
Test Shared Savings

Test Shared Savings
Build Capability

Test High Intensity Retrofit
Test Shared Savings
Build Capability

Share Cost With Low Income

Assistance Agencies

ALL PROGRAMS 10.6 $25.8
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PROCEED WFTH SYSTEM EFFICIENCY PROGRAMS

1) Contin e transmissi n and di tributi n si and investment decisions reco nizin
the cost of losses and opponunities for improved voltage regulation. valued at short and
Ion ran e avoided resourc co ts.

2) Con uct detailed en ineerin st ies to stimate otenrial Lewis River s stem
im rovements. Continue h dro s em bettermen ro ams o maintain or im rove
ca acit availabilit an efficienc bas d on short and Ion ran e avoided resourc
costs

3) ontinue thermal eneration availabili and maintainabili evaluadon ro ms with
the o of derivin im rov ener ca bili from xistin enerarion at low cost.

The Company's system efficiency programs can provide up to about 100 average megawatts of
new energy or energy savings over the long-term planning horizon, from existing hydro and
thermal generation facilities and through transmission and distribution loss reductions. The
new energy these programs provide will develop gradually over time, since the programs are
closely tied to ongoing operations. Although it is difficult to develop an exact esdmate of the
energy they may provide over the next two years, it is nevertheless important to recognize them
as ongoing elements of the Company's resource development strategy.

TEST MARKETPLACE, & SECURE COST-EFFECTIVE OPPORTUNITIES

1) Identif s ecific Ion -t rm firm urchase o ortuniries. Secure urchases with costs
corn arable to those in the resource ortfolio if the are at risk of becomin lost
opportunities.

Under medium or higher loads, utility purchases are expected to provide a substantial fraction
of future new sources in the long-term. Even in the short-teron, under high growth
assumptions, purchases are a cost-effective component of the new source portfolio. Given the
significance of marketplace purchases as a future supply source, beginning to test the
marketplace is the necessary first step in a strategy of securing future options. Besides utility
purchases, the broader marketplace should be tested through a trial comperidve bidding process
consistent with exisdng Washington Commission, and potenrial Oregon Commission, rules.

2) Develo and test ontrac ual arran ements with th most economical co eneration
can idates. Demon trat the abilit of the om an to own and o crate electric

eneration facilitie as art of in ustrialco eneration rocesses.

Under medium or higher loads, cogeneration can contribute between 150 and 300 average
megawatts to future requirements by the late 1990 s. Pacific Power currently has contracts
with three industrial customers giving the Company options to participate in and determine the
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RAMPP SUMMARY REPORT CHAPTER?

timing of cogeneration developments. Details of the contractual arrangements whereby the
Company could participate in the development of cogeneration, with benefits to the industrial
customer, all other customers, and the Company need to be developed and tested before large
scale acquisition of this resource can begin.

PREPARE TO IMPLEMENT FIRMING STRATEGIES

1) arealtemativ thermal maintenance ctices that derive more finn ener from the
coordinated h dro-thermal s s m.

2) Address refurbishment and fuel supply issues, with the goal of being able to return the
adsb Plant to service within on ear of a decision.

Finmng strategies can contribute between a fourth and a third of new source requirements over
the next ten years. These strategies derive more firm energy from existing resources by
providing contingencies to back up nonfinn sources. The use of more flexible thermal
maintenance scheduling to implement firming strategies is one of two promising means to
implement this strategy available to the Company. Details of contingency maintenance
planning should be developed so that this strategy can be implemented in the short-term.
Under medium or higher growth conditions, generation from Utah Power's Gadsby generating
plant, currenfly on cold standby, will be cost-effective in a firming mode within the next five
years. Preparing these units for return to service on short notice builds additional flexibility
into the exercise of this strategy. Fuel supply issues and associated refurbishment
requirements should be resolved.

ADDRESS FUTURE PLANNING ISSUES

1) Review the ade uac of information on otenrial renewable resource at sites readil
inco orated into the Corn an 's s stem.

Geothermal and wind resources can meet long-temi requirements cost-effectively under higher
growth conditions. Solar technologies have the promise of falling into this category, if long-
tenn cost goals are met. The ability to better plan for their future contributions depends on the
quality of resource potential infonnation.

2) Improve estimates of the effects of energy efficiency programs on peak loads and
ca a i r uirements stimates of he otential for ost-effective load mana ement
technoloeies within the Company's customer base.

Information on the capacity impacts of energy oriented customer efficiency programs has
proven scarce. Better ability to plan for future capacity requirements will be well served by
improved information in this area. Similarly, the potential for load management in the Pacific
Northwest has been largely ignored. As the Company s system becomes more capacity
constrained and less hydro based, the potential for load management grows.
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3) Inmroye capabilituo identify and account for externalities of new source decisions.

The OPUC's requirement that extemaliues be taken into account in least cost planning has been
approached in a general sense in this stage of RAMPP. Initial surveys of the cost of
externalities show wide variance of cost estimates, and little consensus on methods of placing
these costs on a comparable basis to internal costs. The Company intends to work with the
OPUC on improving the ability to esdmate and incoq)orate external costs into its planning
process.

Improve the capability to analyze new source alternatives and planning
strategies, considering major planning uncertainties.

The RAMPP process has identified a range of economic and demand growth conditions that
could unfold in the future. Resource plans and decisions can benefit from a more rigorous
analytical approach to consideration of these and other uncertainties. A decision analytic
framework should be developed that allows better comparison of alternatives and strategies,
taking important uncertainties into account.
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PLANNING FOR STABLE GROWTH

The Pacific Power and Utah Power
Resource and Maricet Planning Program

Errata

Volume 1 - Summary Report - Text and Table Chanees

Page 11, Third Paragraph: Change "annual rate of 0.7%", to "annual rate of 0.6%"
Change "annual rate of 2.7%", to "annual rate of 2. 5%"

Table 10, Page 44: Change Average Customer Bill NPV from 16381. 8 to 14486J

Table 11, Page 45: Change Average Customer Bill NPV from 15766. 1 to 14038.7
Change Total Resource Cost NPV from 21441. 7 to 18960.0

Table 12, Page 46: Change Operating Revenues NPV from 22880.2 to 20748.4
Change Average Customer Bill NPV from 16946.7 to 15458.6
Change Total Resource Cost NPV from 23252.9 to 21121.1

Table 13, Page 47: Change Operating Revenues NPV from 25372.0 to 22788.6

Table 14, Page 48: Change Average Customer Bill NPV from 18040.6 to 16465.1
Change Total Resource Cost Nominal from 1899. 0 to 1898.8
Change Total Resource Cost Real from 7599. 0 to 1898.8
Change Total Resource Cost NPV fi-om 27530.0 to 24992.9

Volume 1 Aunmarv ReDort - Paee ReDlacement

Please replace the following Figures and Tables:

Figure 11 - Page 51
Figure 12 - Page 52
Figure 13 - Page 53

Table 15 - Page 55
Table 17 - Page 57
Table 18 - Page 58

Volume 2 - Technical Aonendix - Text and Table Chanres

Table 7, Page 19: Change Existing Residential Technical Potential from 760 to 99

Page 27, Second Paragraph: Change "45 average megawatts" to 23 "average
megawatts"

Change "20 miUs" to "41 mills"





PLANNING FOR STABLE GROWTH

The Pacific Power and Utah Power
Resource and Market Planning Program

Errata (Continued)

Volume 2 - Technical Appendix - Text and TaW? Chane¥S (Continued)

Page 27, Fourth Paragraph:

Page 27, Fifth Paragraph:

Page 27, Sucth Paragraph:

Page 97, First Paragraph:

Change "173 average megawatts" to "200 average
megawatts"

Change "19 miUs" to "18 mills"

Change "24 average megawatts" to "18 average
megawans"

Change "34 mUls" to "41 mills"

Change "66 average megawatts" to "58 average
megawatts

Change "41 nulls" to "40 mills"

Change "1.5 %" to "1.6%"

Volume 2 - Technical _Anp£ndix - Paee Replacement

Please replace the following Figures:

Figure 12 - Page 106

Appendix A - Numerical Results by Case and Scenario: Oil Shock Scenario:
New Resource Additions by Year

Appendix A - Numerical Results by Case and Scenario: Competidon Scenario:
New Resource Additions by Year

Volume 2 - Technical Appendix - Note

Each of the detailed loads and resources tables erroneously display the Company's
firm sale to Black Hills Power & Light expiring in 1999. This contract is in effect
throughout the entire study period. The Company has chosen not to correct this
minor oversight since it does not change the results or conclusion of the report.
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Table 15

Sununary Of Results
Oil Shock Scenario

Total Gross Electric Plant (M$)

Gross Conseroation Assets

1989

7^35
6

2008

15, 617

1,768

growth

Total Net Electric Plant (MS)

Net Conseroation Asseis

5289.9
65

7574.8
1164.4

Operating Revenues (M$)
Nominal

Real

NPV (11. 47% discount rate)

1886.7

1886.7
20130.4

3820.3

1442.8

3.78%

-1.40%.

Base Unit Cost (mills/kwh)

Nominal

Real

49.4

49.4
88.8
33.5

3.14%

-2.02%

Average Custoiner Bill ($)
Nominal

Real

NFV (11.47% discount rate)

1528.0
1528.0

15036.2

2388.6
902.1

2.38%
-2.74%

Levelizcd Customer Cost (M$)

(30 years at a 13.47% discount rate)
NFV (11.47% discount rate)

Energy Services Charge (M$)
NPV (11.47% discount rate)

0.0
37.7

0.1

344.6

31.0

176.2

Total Reaouice Cost (M$)
Nominal

Real

NPV (11. 47% discount rate)

1886.8
1886.8

20512.7

4027.5
1521.0

4.07%

-1.13%

Per Unit TRC (nulls / kwh)
Nominal

Real
49.4
49.4

87.5
33.1

3.06%
-2.08%

Emissions Data

S02
NOx
C02

Total Change in
Emissions/MWH

1989-2008
VT&%

883%
85.9»

Change in Total
Exnissioiis per Year

1989 - 2008

0.28%

0.31%
0.16%
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Table 17
'S'^;5:?:s^. ": ':Sr, v<te:^. \':.. S.^S;' ®^:;:: '^. -'^. '..^.. ,.-.

^^.

Suminary Of Results
C02 Repowering Scenario

Total Gross Electric Plant (M$)

Gross Conseroation Assets

1989

7235.0
7.0

2008

17348.0

20S5.0

growth

Total Net Hectric Plant (M$)

Net Conseroation Assets

5290.0
6.6

9072.7

13802

Operating Revenues (M$)
Nominal

Real
NPV (13.13% discount rate)

1886.3

1886.3
20563.4

8353.4

2188.3

8.15%

0. 78%

Base Unit Coat (milla/kwh)
Nominal

Real

49.2

49.2
190.6

49.9

7.39%

0.07%

Average Cuatoiner Bill ($)
Nominal

Real

NPV 03. 13% discount rate)

1527.6

1527.6
15216.5

5222.8
1368.2

6.68%
-0.58%

Levelized Custamer Cost (M$)

(30 years at a 15.13% discount rate)
NPV (13.13% discount rate)

Energy Services Charge <M$)
NPV (13. 13% discount rate)

0.0
55.1

0.1
302.2

50.2

183.4

Total Resource Cost (M$)

Nominal

Real
NFV (13.13% discount rate)

1886.4
1886.4

20920.6

8587.0
2249.5

8.30%
0.93%

Per Unit TRC (mills / kwh)
Nominal

Real
49.2
49.2

183.0
47.9

7.16%
-0.14%

Emissions Data

S02
NOx
C02

Total Change m
Enrissions/MWH

1989-2008
31.0%

1115%
65.9%

Change in Total
Emissions per Year

1989 - 2008

-4.98%

1.64%

-1.14%
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Table 18

Summary Of Results
C02 Retiring Scenario

Total Groaa Electric Plant (M$>

Gross Conseroaiion Assets

1989

7235.0

7.0

2008

24657.0

2085.0

growth
rate

Total Net Electric Plant (MS)

Net Conseroation Assets

5290.0
6.6

I5IOS.1
13802

Operating Revenues (M$)
Nominal

Real

NPV (13. 13% discount rate)

1890.6
1890.6

19946.1

6535.8

1712.1

6.75%
-0.52%

Base Unit Cost (nulls/kwh)

Nominal

Real
49.4

49.4

149.1
39.1

5.99%

-1.22%

Average Custoiner Bill ($)
Nominal

Real

NFV (13.13% discount rate)

Levelized Customer Cost (M$)

(30 years at a 15.13% discount rate)
NPV (13.13% discount rate)

1531.1
1531.1

14818.3

0.0
55.1

4086.4
1070.5

50.2

5.30%
-1. 87%

Energy Services Charge (M$)
NPV (13. 13% discount rate)

0.1
302.2

183.4

Total Resource Cost (M$)
Nominal

Real
NPV (13.13% discount rate)

1890.7

1890.7
2D303.3

6769.3

1773.3

6.94%
-0.34%

Per Unit TRC (mlUa / kwh)

Nominal

Real
49.3
49.3

144.3
37.8

5.82%
-1.39%

Emissions Data

S02
NOx
C02

Total Change in
Emissions/MWH

1989-2008

47.1%

492%
68.2%

Change in Total
Emissions per Year

1989-2008

-2.87%

-2.65%
-0.96%
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RAMPP TECTINICAL APPENDDC CHAPTER 1

INTRODUCTION

This document is the second volume of a report on the status and findings of PacifiCorp
Electric Operation's Resource and Market Planning Program (RAMPP)^ The material
contained within this document provides supporting documentation concerning the
assumptions, models, and techniques utilized during the RAMPP process. The RAMPP
process culminated in the development of a resource strategy that'will guide supply and
demand decisions in the future.

The results of the RAMPP process demonstrate that Pacific Power and Utah Power have a
broad range of flexible and efficient options that can be used to maintain an efficient balance
between demand and supply. Resources can be drawn from a portfolio of demand-side,
supply-side, and marketplace options. The resuldng resource strategy can be summarized in
the following manner: 1) maintain a diversity of resource options, 2) maintain flexibility in
terms of acquiring, or choosing not to acquire, a new resource, and 3) practice "just in rime"
resource acqmsmon.

This strategy is employed in an inherently uncertain environment A broad band of uncertainty
surrounds projections of future demands. In addition, uncertainties exist with respect to the
cost and availability of each of the vanous demand-side, supply-side, and marketplace options
that comprise the resource portfolio. This uncertainty underscores the value of developing and
maintaining Hexible strategies, as well as a diverse portfolio of new sources, in order to
mitigate future risks.

Furthermore, in developing flexible programs and resources that meet direct customer needs,
external costs that arebome by the public at large, and not by the Company or its customers,
were also evaluated. The conclusion of this evaluadon was that the resource strategy resulted
in the most efficient selecdon of resource and program options, in terms of minimizing the
estimated impact of external effects while maintaining competitive prices, over all reasonable
projections of future demand growth.

Key results of these analyses include; that the new resource portfolio is likely to be sufficient
to meet future demand growth over the 20-year planning horizon; application of the flexible
portfolio strategy likely would result in relatively stable costs and average customer prices; and
the inherent value in a flexible resource portfolio is its ability to respond to unforeseen,
dramatically changed circumstances, even if it cannot always avoid cost and price increases.

The elements that comprise this documentaaon are presented in the following manner. Chapter
2 discusses the various demand forecasts. Chapter 3 discusses the resource portfolio. Chapter
4 discusses the responses to possible alternate futures.
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RAMPP TECHNICAL APPENDDC CHAPTER 2

DEMAND FORECASTS

The development of a long-range demand forecast is the first step toward developmg^a kast
costrian. 'nie demand forecast esdmates how much electricity retail customers wiU require
over'a twenty year tune horizon. Utilities must evaluate their business ovfl'.atwenty ye_^
planning hOTizoiim wier to make efficient least costresource declsio"slnvolvl%su]?ply
demmd-side options that can, in some instances, take many years to construct or develop.

The planning process recognized the inherent difficulty in forecasting economic and
demoyaphic trends, consumer astes and preferences, and the development and

of new electricity-using technologies and applications over a period as long as
s.- "The process also recognims Aat this task is too difficult to be

perfomedby a singfe demand forecas?^ Therefore, a range of forecasts were developed that
reasonably bound the range of possible futures.

Five separate forecasts have been developed in order to help bound this ^nc^rtalntJ^. TSIes^,flv^
forecasts are referred to as: low, medium-low, medium, medium-high, and high. Eac
forecast'represents a consistent and dynamic representation of how the numerous econcmuc'

ric,'and energy utilization variables interact on both the nauonal level, and the servue
mea level. Tlie high and the low forecast are designed to bound the forecast in such a way Aat
Ae'likeUhoodofAe future unfolding outside of the range is highly unlikely. In this context,
the temi';'highly-unlikely" refers to a'90 percent confidence level. In other words, there^s
aoiie'in ten°chance that future economic growth will transpire, in the long-term, in a manner
that is outside of the high and low forecast bounds.

The high bound pardon of the forecast range is based upon the assmnptionthat SB^nS'stable;
economic powtti conditions are experienced nationwide, and system wide; ?YCT^lle^ne^ttwo
decades. Employment opportumnes are assumed to be plentiful, even within the hlSh-Payj
high-skiU. mMiufacturing and minmg categories. Inflatton and interestrates areeach^?sum^d
to be modaate. Population is expanding at a moderate pace as individuals are attracted into Ac
service aea by empiojment opportunities and excellent Uvmg conditions- Finauy^real_Per
capita mcome, 'the traditional measure of overaU economic weU being, is increasing at an,
rate of 1.6 percent per year.

The low bound portion of the forecast range is based upon the assumption that weak economic
coiidirions are experienced nationwide, and system-wide, over the next two decades^

In addition, a moderate recession is assumed to take place in the early 1990's Employment
; become scarce as both the manufacturing and agricultural employment categones

decline. Inflation and interest rates are each assumed to be high. Population^
expanding at an anemic pace as individuals move into the service area to compete forjobs in
sorvicesrctoT. FinaUy, real per capita income is increasing at an annual rate of only 0.6 percent

per year, just slightly above the rate of inflation.

The forecast range technique is similar to the one developed and used bytl?e pacify;N^rthwest
Powor'pianning'Councir Like the Regional Council, "the Company believes tfiat the most
probable raiige of forecasts is bounded by the medium-low and medium high forecasts.
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RAMPP TECHNICAL APPENDDC CHAPTER 2

Summary of Methodology - Pacific Division

Pacific Division's long-range forecasts are produced in the following manner. Forecasts of
economic and demographic variables, such as employment, population, and total personal
income, are produced for the Company's service area. These service territory specific
forecasts arebased upon a twenty-year projection of total national economic activity which is
provided by Daa Resources (DRT). The results of the economic and demographic forecasts are
used as inputs into the electricity sales forecasung models.

The electricity sales forecasting models project electricity demand through the year 2010 for
each of six customer classes. These customer classes are: residential, commercial, industrial,
street and highway lighting, irrigation, and "other" customer classes. These projections are
made using a combination of several widely used forecasting techniques - econometric
modeling, and end use analysis.

The resulting economic, demographic, and electricity sales forecasts can be easily varied by
assuming different levels of critical "drivers" such as; national and regional economic activity,
energy prices, and persons per household. By varying these drivers in a reasonable arid
consistent manner, the range of forecasts described above can be produced.

These forecasts are produced in a manner that recognizes the unique characteristics of it's
service area. The portion of the six states served by Pacific Division are projected
independently. The resuldng state-level forecasts are then combined to produce forecasts at the
regional and division level.

Economic and Demographic Forecasts

The electricity sales forecasts are driven by projections of employment, populadon, total
personal income, and per capita income. Employment is projected on a detailed, industry
specific, basis. A projection of the national economic environment is used to set the stage for
the regional economy.

Emplovmmt: The overall methodology utilized is based upon "regional export base
theory . This methodology assumes that the local economy is comprised of two distinct
sectors: the "basic" sector, and the "non-basic" sector.

The basic sector is compnsed of those businesses and industries which serve out-of-region
markets. Consequently, the demand for the products produced by the basic sector, and by
extension the level of employment, is determined by market forces which are by and large
outside of the regions control. Employment categories which are treated as basic are:
manufacturing (such as food processing, lumber & wood products, pulp and paper products,
chemicals and allied products, petroleum refming, and primary metals), mining employment
(such as coal mining, oil & gas extraction, and trona mining), agriculture, and federal
government. A "regional share" approach is utilized to forecast many of the specific industries
that make up the basic employment category. A regional share approach evaluates the historic
regional growth pattern of a particular industry in relation to that industry's nadonal growth
pattern. These shares can then be varied during the forecast period in order to allow the
regional component to grow faster, slower, or at the same rate as the industry as a whole.
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RAMPP TECHNICAL APPENDEC CHAPTER!

The non-basic sector is comprised of those businesses and industries which serve m-reglon
market^ &nsequently, the demand for the products and services produced by the non-t
swtorare detenmned^by in-region market forces. Employment categories which are treated as
non"'basicTnclude:" commercial employment (such as transportation & public utilities^
wholesale & retail trade, and finance insurance & real estate) contract construction, state
local government, and non-fami proprietors.

lie between basic and non-basic employment has changed over time on the basis
of'changesTn relative producdvity, real wages, consumer taste, the intensity (

i; As a result, a relative shift away from basic industries'
that'are'sCTvice'onented has occmred. It is expected that_this nendwffl continue I
forecastlnterval. This expectation is reflected in each of the five forecasts.

Table 1 displays the summary results of Pacific Division's employment forecast from a 1987
ba "totiu:'war'2oTd'fOT-each of the five forecasts. In the medium case^total employment is

"to''erow at an average rate of 1.2 percent per year between 1987 and 2010.
rate'of~CTOwS-229, 000 (9,900 per year) new employees are added to total employment
majonty'ofdiesen'ew employees (215,400) are added t0. the i;on-^aMC,emPlc>yment cateS°ry.
uiScatinga continuing trend toward commercial and service-related employment

In the high case, over 414, 000 (18, 000 per year) new employees are^ added to _ total
emoiovmCTt by 2010. As in the medium case, the majority of these new employees are:
U'rommercial and'service related employment. However, under the high case

5~each''of"the major employment categories exhibit positive growth over _
forecaTt'intCTvaT. " Under the high growth'employment forecast, employees are being added to
pasroiisat'neariy the same pace as was recorded during the regions rapid
1960 to 1979.

In the low case, 89,400 (3,900 per year) new employees are added to total employment by
iofo' As in'the other cases the majority of these employees are added to commerci
service'relatedenqdoyment. Employment declines in both the manufacturing and agriculture
catsgones.

timi Data Resources' Regional Infnrmation Service contains long-range forecasts of
total" ooDuiation. 'and'totalnon-agricultural employment for the states served by Pacific
Di'viswnr Ipopuladon'per employee'at the state level is calculated by dividing one series I
otfier~Popu"Udon-per-non-agricultural employee at the service territory leyeHs forecast as^a
function o'f'population per non-agricultural employee at the state level. ^ The forecast.
service territory population is arrived at by multiplying the resulting ratio by
non-agricultural employment

rion grows in each of the five forecast cases. In the medium case^totaljpopularion
inCTea^&om'i. 'SmilUon people in 1987 to nearly 1.8 million people by 2010. ̂ In the hig
case7otdpopulationincrea"sesto nearly 2.2 nullion people: in the low case total .
increases u> nearly 1.6 million people.

Total Personal and Per CapjtaJne. aSSl. Two pnmary. measures of income Me uriUzed m
demand. Total personal income is used_as a measure

of "econCTmcvit^it/' which impacts energy utilization in the commercial sector. Per capita
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Table 1

PACIFIC DIVISION

Forecast of Employment By Category
1987 - 2010

1
'§
ON

BASIC EMPLOYMENT

Manufacturing

Mining

Agriculture

Federal
Ctovemment

Total

Growth Growth Growth Growth Growth
1987 201^0 Bate 2010 flats 2010 flats 2010 Bate 2010 "Rate

LOW (87 lo10) MED.LOW (87 1010) MEDIUM {87  10) MED. HIGH (87 lo10) HIGH I87"lo10)

97, 800 82, 700 -0.7% 89, 400 -0.4% 103. 300 0. 2% 110. 700 0.5% 123. 100 1.0%

11, 500 14, 300 0. 9% 14. 300 0.9% 16, 100 1. 5% 19, 100 2. 2%

58, 100 39, 000 -1. 7% 49. 800 -0. 7% 57, 500 0.0% 67. 900 0.0%

27, 600 31. 600 0. 6% 31, 600 0. 6% 31. 700 0. 6% 32. 700 0. 7%

195, 000 167, 600 -0. 7% 185, 100 . 0. 2% 208, 600 0.3% 220. 400 0.5%

22, 900

59, 400

33, 300

238, 700

3.0%

0. 1%

0.8%

0.9%

NON-BASIC
EMPLOYMENT 507, 600 624. 400 0.9% 650. 200 1. 1% 723. 000 1.5% 773. 500 1.8% 878. 100 2.4%

TOTAL EMPLOYMBiT 702. 600 792, 000 0.5% 835, 300 0.7% 931, 600 1. 2% 993, 900 1.5% 1. 116. 800 2.0%
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income is used as a measure of "purchasing power" which impacts energy utilization m the
residential sector. For convenience, the word "real:" has been excluded frointhe name of each
income series even though each of these income measures are adjusted for inflation.

Pacific Division's economic forecasting system projects total personal income on a service
temtory basis. In order to accurately portray the differing income streams caused by the
diverse economic base of this service twritory, the total personal income forecast is derived
from the sum of eight separate components. These eight components are: manufacturing,
commercial, mining, and farm income, contributions fw social insurance, transfer payments,
property income, Mid a residence adjustment factor. The majority of these separate income
streams'are direcdy affected by changes in employment

Once the eight components of total personal income have been forecast, they are summed
togediCT and divided by the forecast of total population. The resulting figure is the forecast of
per capita mcome.

Per capita income grows in each of the five forecast cases. In the medium case, per capita
income increases from $12,400 in 1987 to $16,400 by 2010. In the high case_per capita
income increases to $18,300: in the low case per capita mcome increases to $14,300.

Electricity Sales Forecasts

The electricity sales model produces forecasts for the penod 1988 through 2010 for each of six
customer classes. The forecasts are based upon a consistent set of economic, demographic,
and price projections that are specific to each of the six states.

One of the important characteristics of an integrated resource plan is the fair evaluation of boA
supply-side and demand-side resources in building an overall portfolio designed to meet future
electricity demand. In order to put increased demand-side efficiencies on an equal footing with
other supply-side resources, the retail sales forecasts were developed using "frozen
efficiencies". What this means is that crucial elements that help constitute an individual
customers' total electticity consumption, such as average space heat usage for existing
customers, and average appliance usage (except those where new government standards are
required), 'are held at tfieirl987 levels'throughout the forecast period. New dweUings wluch
are added to the existing base over the forecast interval are assumed to be buUt to current codes,
or to meet Model Conservation Standards.

By holding efficiencies constant within the sales forecast, the economics of various energy
efficiency programs that might be developed to impact the existing customer market can be
fairly evaluated. The economics of these demand-side programs for new and existing
customers are evaluated on a fair and consistent basis with supply-side resources on the basis
of their ability to meet future customer demand.

Electricity sales to the residential, commercial, and industrial customer classes account for over
97'percent of Pacific Division's total retail sales. For this reason, the following discussion wUl
focus upon these three customer groups.

Resisienriah The residential sector forecasdng model is a hybrid econometric/end use model
in which forecasts are made for each of twelve end uses, for each of three structure types. The
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twelve end uses evaluated are: space heat, water heat, electric ranges, dishwashers, electric
dryers, microwave ovens, refirigerators, televisions, air conditioners, lighting, freezers,
and "residual uses". The three structure types are: single family, mulri-family, and mobile
home.

The number of residential customers is projected as a fancdon of households per person, at the
state level, which is derived by dividing DRI's forecast of households by their forecast of total
population.

Commercial: Like the residential sector, the commercial sector is modeled using a hybrid
econometric / end use model. Forecasts are made at the state service territory level for seven
end uses and twelve commercial activity segments. The seven end uses evaluates are: space
heating, water hearing, space cooling, ventilation, cooking, lighting, and "residual uses".
The twelve commercial acdvity segments are: Communications/Utilities/& Transportation,
Food Stores, Retail Stores, Restaurants, Wholesale Trade, Lodging, Schools, Hospitals,
Other Health Services, Offices, Services, and "other structures".

Industrial: The industrial sector is modeled using an econometric forecasting system. The
industrial sector has been disaggregated into manufacturing and mining customer segments.
The following categories are included within the manufacturing category: Food Processing,
Lumber and Wood Products, Paper and Allied Products, Chemicals and Allied Products,
Petroleum Refining, Primary Metals, and "Residual" Manufacturing. The following categories
are included within the mining category: Uranium Mining, Coal Mining, Trona Mining,
Bentonite Mining, Oil and Natural Gas Exploration, Pumping, and Pipeline Transportation.

Table 2 displays the results of Pacific Division's electricity sales forecasts which are consistent
with the economic and demographic forecasts presented on Table 1. Total retail electricity sales
increases by 1.8 percent per year from 1987 through 2010 in the medium case forecast. In the
high case forecast, total retail sales are forecast to increase at an annual rate of 2.6 percent, and
in the low case by 0.7 percent per year from 1987 through 2010. In each of the five forecast
cases, sales to commercial customers are the fastest growing component of total retail sales (in
the medium-high case commercial sales and industdal sales increase at the same rate).

These five forecasts demonstrate the magnitude of the uncertainty that is faced with regard to
future retail sales. On the one hand, under the low case total retail sales could be 17 percent
higher than they are today by the year 2010. On the other hand, under the high case total retail
sales could be nearly double (+84 percent) what they currently are today by the year 2010.

Summary of Methodology . Utah Division

Utah Division projects electricity sales for each major class of customer in two intervals. The
first interval covers the period 1989 to 1999, the second interval covers the period 1999 to
2010. The customer groups whose retail sales are specifically evaluated include: residential,
commercial, industrial, street & highway lighting, other sales to public authorities, contract
sales for resale, and intemiptible. The industrial customer class is disaggregated into four
components: general service customers, oil customers in the "over-thrust" area, irrigation,
and large, special contract customers.
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Table 2

PACIFIC DIVISION

Foncfl ol Elaclrlclty Sal»» By Cuatomer Clast
1987 - 2010

'9
I

Residential Cuttomert

Re«ld»ntl«l Sale*

IJTiaiisands MWa)

Commercial S«l««
(Thousantk MWa)

Induatrltl S«l««

^ (Thousands MWa)

Other S«le«
(Thousands MWa)

Tofl S«l«*
inmusands MWH)

1987

570, 000

6, 700

5, 100

8.700

700

21, 200

Growth Growth Growth erowth _ _ Growth
2010 "Rate 2010 Bate 2010 Rate .. "I.."... .. na'B.. 2.010 ,. nate.
LOW (97"<OWI MED-LOW (S7 lo10) MEUUU (87 10)0; MED-HIGH (87 totOJ HIGH (87 (0)0;

605. 900 0.3% 634, 900 0.5% 689, 400 0.8% 738. 800 1. 1% 835. 300 1.6%

7. 100 0.3% 7, 600 0.5% B. 300 0.9% 9.000 1.3% 10, 300 1.9%

6. 700 1.2% 7, 800 1.8% 8. 700 2.3% 9. 500 2.7% 10, 500 3. 1%

10.500 0.8% 11,900 1.4% 14.600 2.2% 16,300 2.7% 17, 600 3.0%

500 -1. 5% 300 -3.8% 400 -2.5% 500 -1. 5% 700 00%

24.800 0.7% 27, 600 1.1% 31,900 1.8% 35.300 2.2% 39, 100 2.6%
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The methodology employed to project future electricity sales to each customer group is based
upon the foUowing elements: 1) a thorough understanding of local economic and demographic
trends dial have affected, and will continue to affect, small customers, 2) regular and detailed
discussions with the 200 largest industrial and commercial customers concerning current and
future economic conditions and potential changes in electric requirements, and 3) the
application of experienced judgement.

The majonty of retail demand is accounted for by sales to the residential, commercial, and
industrial (including urigaripn) customer classes. In 1987 these three major customer groups
accounted for 96 percent of total retail sales. For this reason, the following discussion will
focus upon these three customer groups.

Residential; Over the first ten years of the forecast, a significant slowing in the rate of
growth of residential electricity sales compared to that experienced over the past years is
expected. The rate of^growth is expected to increase somewhat in the second ten years of the
forecast as the "boom/bust" cycle of residential customer growth begins to enter another boom
phase.

This projection is based upon the relative changes in residential customer growth, and in usage
per customer. In tenns of customer growth, a^ slowdown is expected as the "baby-boom"
surgemhousln8 demand continues to wane. This slowing is expected to continue until the
mid-1990 s when the children of the baby-boom generation are expected to enter the housing
market Average household electricity consumption will remain at current levels, or decrease
slightly, over the forecast period.

Cpmmerpal; The rate of growth of electricity sales to commercial customers will also grow at
a slower rate to that recorded in the recent past over the full forecast interval.

Indu5trial;_ The overall industrial category win grow at a different rate than that recorded in
the past. This projecdon is based upon observations related to each of the four components
that comprise the industrial class. These four components are: General Service Customers,
Oil Customers, Irrigation Customers, and Special Contract Customers.

) 9en^ral service Customers: A recurrence of the numerous economic cycles and
shocks that characterized the pattern of growth experienced by these customers over the past
twenty-five years is not expected Consequently, the future growth trend of electricity sales to
this industrial component will be moderate, and free of any severe positive, or negative,
economic oscillarions.

2) CM1 Customers: Whfle few new major oU field discoveries are expected in the over-thrust
area during the forecast interval, the increased use of enhanced oil recovery techniques will
require the increased use of electricity per barrel of oil extracted. Low to moderate growth is
therefore expected as facilities that are already in place begin to shift to these more eiectricity-
intensive recovery techniques.

3) Imgatipn Customers: Total electricity sales to irrigation customers is expected to
decline slightly from current levels, and then remain fairly constant at this lower level
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throughout the forecast interval. Most of the land located within Utah Division's service area
that is suited for irrigation is currently under culrivadon, and many farms are being converted
each year to urban and industrial use as economic development condnues to advance.

4) Special Contract Customers: Anticipated major facility modifications that are expected
to occur by 1996 are included in the forecast. Such modifications are discussed in advance in
meedngs between Utah Division's large customer representatives, and those representing
special'contract customers. After 1996 it is assumed that all of the major modifications have
taken place, therefore no further change in electricity requirements are made after this time.

Table 3 displays the results of Utah Division's electricity sales forecasts. A forecast range,
similar to the one used for Pacific Division's electricity sales, was esdmated in a manner that is
generally consistent with the economic and demographic forecasts presented on Table 1. Total
retail electricity sales increase by 1.7 percent per year from 1987 through 2010 in the medium
case forecast. 'In the high case forecast, total'retail sales are forecast to mcrease at an annual
rate of 2.5 percent, and in the low case by 0.8 percent per year from 1987 through 2010. In
each of the five forecast cases, sales to commercial customers are the fastest growing
component of total retail sales.

These five forecasts display the magnitude of the uncertainty that is face with regard to future
retail sales. On the one hand, under the low case total retail sales could be 21 percent higher
than they are today by the year 2010. On the other hand, under the high case total retail sales
could be nearly double (+81 percent) what they currently are today by the year 2010.

Table 4 displays selected key DRI macroeconomic variables, and their variability between the
high, medium and low cases.
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Table 3

UTAH DIVISION

Forecast of Electricity Sales By Customer Class
1987 . 2010

Growth Growth Growth Qrowlh Growth
1987 2010 flats 2010 Rate 2010 flats 2010 Bate 2010 Rate

LOW {67 1010) MED-LOW (87 lo10) MEDIUM (S7 toW) MED-HIGH (87 loW) HIGH (.87 lolO)

Residential Cuatomera 467, 313 658,000 1.5% 690, 000 1.7% 749, 000 2.0% 803.000 2.3% 908.000 2.8%

Residential Sales

(Thousands MWa)

Commercial Sales

'§ (Thousands MWa)
%

Industrial Sales

^ Including Irrigation
(Thousands MWa)

Other Sales

(Thousands MWa)

Total R»tall Sales
{Thousands MWH)

3, 577 4, 232 0. 7% 4, 246 0. 7% 4. 614 1. 1%

599

4, 048 1. 4%

766 1. 1% 765 1. 1% 765 1. 1% 765 1. 1%

6, 172 2.3%

3, 208 5, 565 2.4% 5, 662 2.4% 6, 236 2.8% 6,829 3.2% 7. 568 3. 7%

7, 543 7, 517 0. 0% 9, 096 0. 8% 10, 630 1.5% 11, 946 2.0% 12. 448 2. 2%

766 1. 1%

14, 927 18. 080 0.8% 19, 769 1. ?% 22, 245 1. 7% 24. 488 2. 1% 26. 954 2. 5%



Table 4

Key Macroeconomic Variables
High - Medium - Low

Real Gross National Product

(Annual Growth -1988 to 2008)

HIGH

2.8

MEDIUM

2.3

LOW

1.9

Consumer Price Index

(Annual Growth - 1988 to 2008)

4.4 5.3 6.9

Housing Starts (Millions)

(Annual Average - 198B to 2008)

1. 68 1. 53 1. 42

Civilian Unemployment Rate (Percent 5.6

(Annual Average - 1988 to 2008)

5.6 5.9

Real Persona] Income (1988 $)

(Annual Growth - f 988 to 2008)

1.8 1.4 1.1

Industrial Production

(Annual Growth - 1988 to 2008)

3.4 2.7 2.2

I Non-Farm Employment
I

(Annual Growth - 1988 to 2008)

1.4 1.1 0.8
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RF.SOTIRCF. PORTFOLIOS

A. DEMAND SIDE PORTFOLIO

Consumers do not purchase energy - such as electncity, natural gas, wood, or petroleum
products - for what it is, but rather for what it does. Consumers want the benefits of using
energy for specific services These energy services include ulriinate end-uses such as: space
conditioning (headng and cooling), water hearing, lighting, cooking, refiigeration, motor
drive, and transportadon. If those same end-uses can be achieved using less energy (higher
efficiency) then more energy will be available for use by others.

By decreasing the physical amount of energy consumed, energy efficiency improvements make
additional energy available to other consumers. Improvements m energy efficiency can
therefore be evaluated as a potential source of new energy. The resulting new energy resource
is referred to as a"demand-side" resource.

In evaluadng the amount of this potential that could become available, and at what cost, it^is
essential to look at specific customer end-uses of energy, as well as specific devices. The
planning methodology employed to assess the cost and quandty of this demand-side resource
does both.

The Total Resource Cost <TRC) concept for the planning of demand, as well as supply-side,
options has been selected as a reasonable measure for determining relative cost-effectiveness
between programs and options. This approach requires that cost decisions be based on the
sum of all direct costs, including those paid by tile udliiy, its customers, and other parties.
Included within the estimates of TRC are all administration costs. For planning purposes,
programs are ranked in order of increasing TRC.

Of equal importance is the net cost to the utility which will ultimately be passed to customers.
Selection of programs based on TRC does not necessarily obligate the utility to pay all ofthe
costs. Pan of the TRC may be paid direcdy by customcTS, or by government agencies. This
minimizes the financial burden on the udlity. However, if on this basis the cost of a resource
places an undue financial burden on customers, then its viability becomes quesuonable.

There are trade-offs between the tottl resource cost and the utility net cost. For example,
consider an efficiency improvement that will be required by a change in building codes. The
cost of that efficiency resource would be borne by customers and builders. The utility, which
would have very little direct cost associated with the program, might be expected to promote
this opdon. However, before the udlity can adopt such a planning approach, it must check to
make'sure that the measure meets the TRC test It may be that the measure is too expensive for
society as a whole.

Utility cost is also influenced by the net savings produced by a program. The net energy
savings may be reduced by customer takeback or "free riders". These concepts are discussed
in more detail below. At this point, it is important to note that ftom socieries perspective the
TRC of any given program opdon is not affected by takeback of some of the energy savings.

It is important to note that the TRC methodology, which is very useful in detenninmg the
reladve cost-effecriveness of various dissimilar utility options, is not by itself a totally adequate
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means upon which to base a resource option choice. Other considerations such as: riming,
resource size, availability, lost-opportunity detemrinarion, and environmental consideradons,
enter into the resource selection.

Planning Methodology

The inidal step in the evaluation of energy efficiency resources is to identify the total potential
size of the demand-side resource at an associated cost that is lower than a predetemuned
ceiling. The predetennined cost effectiveness ceiling price was set at a level of 55 mills per
kilowatthour, adjusted for inflation, in the year 2010. The total amount of the efficiency
resource that could be forthcoming from existing customers, and those assumed to be added to
the customer base is referred to as the technical potential.

The technical potential includes aU efficiency improvements that fall beneath the price ceUing.
It is based on assumptions regarding current customers and their associated patterns of energy
use, and a reasonable esdmate of future customers and their associated patterns of energy use.

The total technical potential within the existing stock of dwellings and energy-consuming
devices, and expected addition to the stock from new construction over the next twenty years
(assuming a medium economic scenario) is estimated to be 1,059 average megawatts with a
cost effectiveness ceiling of 55 mills per kilowatthour. Table 5 displays the estimated technical
potential and how it is divided among the individual customer sectors on the basis of existing
stock and new construction.

In order to increase the value of efficiency resources as viable power planning opdons, it is
necessary to reduce the estimate of the technical potential to an amount that is considered
achievable. Achievable efficiency is the net resource that is available after taking into
consideration various obstacles to full implementation such as: consumer behavior, market
imperfections, program design and quality control limitauons, and unforeseen technical
problems. Fonunately, many of the obstacles to full implementation can be influenced to a
certain degree by utilities and policy makers. Effective programs, incentives, and regulatory
measures aimed at overcoming these market and institutional barriers can be developed and
pursued in a manner that will increase the percentage of the total technical potential that is
actually achievable within the cost effecdveness guidelines.

A portion of the technical potential could be achieved by customers acting on their own without
the benefit of a udlity-sponsored efficiency program. The total impact of this cost-induced
efficiency improvement accounts for a relatively small proportion of the total technical
potential. Table 6 displays the estimate of the amount of cost-induced efficiency included
within the estimate of technical potential. In total, the cost induced component of the technical
potential accounts for approximately 12 percent of the total. Cost-induced efficiency estimates
were not developed for the industrial sector due to incomplete data about low-cost industrial
efficiency opdons. These estimates ofcost-induced efficiency improvements were subtracted
from the expected outcome of efficiency programs (program development and implementation
is discussed in detail below) to give the net effect of each program.

Table 7 displays the adjustments to technical potential that were made to each of the programs
that have been included in the two-year action plan in order to arrive at total programmatic
potential. Several initial adjustments were made to the technical potential. For example, solar
access is not addressed in the MCS program, so it was removed when calculating the program
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Table 5

Pacific Power & Utah Power

Efficiency Technical Potential In the Year 2010 (*)
Medium Economic Forecast - 55 mill / kWh or Less

(Average Megawatts)

Sector

Residential

Existing Stock New Construction Total Stock

1
^

Single Family

Manufactured
Homes

Multl-Famlly

Appliances

69

20

10

70

27

16

170

139

47

26

170

Commercial

Subtotal 100

105

283

160

382

265

Industrial 412

Total

(')

Note:

Columns and rows may not sum due to rounding.

1059

Total technical potential includes 133 MWa of efficiencies from Model Conservation
Standards (58 MWa commercial, 75 MWa residential). These savings are included in the
demand forecast. Thus, the potential available for new resource acquisition is 926 MWa.



Table 6

Pacific Power & Utah Power

Cost Induced Conservation Technical Potential in the Year 2010
Medium Economic Forecast - 55 mill / RWh or Less

(Average Megawatts)

Sector Existing Stock New Construction Total Stock

1
'§

00

Residential

Appliances

9.2 0

31.8

9.2

31.8

Commercial 28.1 37.7 65.8

Industrial

Total 37.3 69.5 106.8



Table 7

Adjustments to Technical Potential Required to Arrive at Programmatlc Potential

SECTOR

New Single Family & Multi
Family

TECHNICAL
POTENTIAL ADJUSTMENT

MWa MW

BACKGROUND
CONSERVATION PENETRATION UN E LOSS

MWa Percent Percent

1
'§

^

New Commercial

Existing Residential

(a) Solar Access
(b) 30 mill ceiling
(c) New Technologies
(d) New Building Codes

55

Utah New Single Family & 31
Multi-Famlly

New Manufactured Homes 27

Industrial 412

New Appliances 170

Existing Commercial 105

160

160

-11 (a)

88 (b)

29 (c)

-58 (d)

13

-17

76

70

61

59

29

73

63

69

10

10

10

10

10

10

10

TAKEBACK
Percent

-15

-15

-23

PROGRAM
POTENTIAL

MWa

31

23

18

200

22

74

47

58
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penetradon rate. Some of the appliance potential represents new products not yet on the
market. New commercial sector efficiency is assumed to be partly covered by a new building
code to become effective in the early 1990's.

The industrial program only addressed savings below 30 mills per kilowatthour. This is based
on the assumption that a shared savings program would not be attractive since the industrial
rate is about 30 mills per kilowatthour. In the case where more resources are needed, the
industrial program could be expanded to produce more savings, but at a higher cost

The calculation is made as follows: an adjustment deletes a portion of the resource which is not
addressed in the programs, and, background conservation, if any, is then subtracted. The
result is taken times the penetration rate times (1 + the line loss) times (1 minus any takeback
fraction). This gives the programmadc savings estimated for deployment.

Once the programmaric potential has been identified, the issue shifts to question of how much
of that potential can be obtained at a given price. Efficiency Program Supply Curves were
developed to evaluate the amount of the efficiency resource that is expected to be available at
various price levels. A supply curve is an economic descripdon of how much of a certain
product "will be made available by suppliers at various prices. In the case of efficiency
resources, the suppliers are energy users who supply more generating resource to others by
increasing the efficiency of their own energy use.

An efficiency program supply curve model was developed for all major customer
classifications within the Company's service area. The efficiency program supply curve
displays the amount of energy savings that is expected different prices. Figure 1 displays the
estimated aggregate programmatic supply curve for the year 2010 based upon a medium
economic forecast.

The model used to develop this supply curve is a spreadsheet-based system that evaluates
major energy end-use categories, and prototypical residendal dwelling, commercial building,
and industrial process information for each of the three major customer classifications. The
model also relies upon input data regarding real discount rates, measured both from the
consumers perspective and from the utilitys perspective, as well as the overall forecast of
economic acnvity.

On the basis of this two stage analytical process - the detennination of the technical potential,
and the development of the programmatic supply curve - specific efficiency measures can be
evaluated. These measures generally fall into two categories: discretionary measures (those
whose riming and implementation can be varied on the basis of resource needs), and lost
opportunities.

Lost opportunity resources are efficiency resources which, while not cost effective at current
marginal costs, are expected to be cost effective over their lifetime. These resource measures
are referred to as "lost" opportunities due to the brief window that exists during which they can
be efficiendy captured. If the window is missed, the efficiency resource is lost forever or
becomes prohibidvely expensive to achieve.

For example, a lost opponunity resource could be created if new residential dwellings do not
include afl cost effective efficiency measures. Once completed, the building is prohibitively
expensive to retrofit with high efficiency components. The end result is a long-lived, energy
consuming, building which wiU never be as efficient as it could have been had it been
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Figure 1
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constructed to efFiciency standards known to be cost effective when measured over its entire
lifetime.

The approach taken with regard to these two efficiency categories varies upon whether the
resource is discretionary, or represents a lost opportunity. Lost opportunity resources are
captured as the opportunities arise. Discredonary efficiency resources can be captured on the
basis of cost and timing as the need for future resources arises.

Program Development

Programs are groupings of various efficiency measures that are targeted for significant market
penetration, cost effectiveness, manageability, and maximum effect In addition, programs are
developed that avoid the creation of lost opportunities, and ensure the panicipation of low-
income homeowners and renters.

Specific efficiency measures are grouped into programs that present an integrated package
whose cost and resource deliverability can then be evaluated against other demand and supply-
side resource options.

In some instances a pilot program may be developed prior to the decision of whether of not to
ramp-up to a major resource acquisition program. A pilot program is a localized, high-
intensity, test program that evaluates the program's marketability, the ability to cost share with
customers, and "builds capability". By building capability, the Company increases its ability to
significantly expand the program when, and if, acquisition is eventually needed.

Program design, monitoring and evaluadon, and market transformation all become essential
components of a complete resource development package. In addition, price impact and equity
issues are also important.

Proeram Design: Each program consists of a "bundle" of individual efficiency measures
subject to the constraint that no single measure has a levelized cost greater than the cost
effectiveness ceiling used to detemrine the technical potendal.

Program Timing and Ramping Rate: Efficiency programs are generaUy thought to have shon
lead times, and the ability to be easily started, or stopped, as conditions warrant. In fact, there
are numerous constraints to effective efficiency deployment that impact the various programs
timing and ramping rates.

Energy efficiency programs are dependent upon the perspectives of consumers, equipment
suppliers and others. These programs will not succeed if they are not effectively deployed, or
if they are changed too often. Critical contractors and equipment suppliers cannot stay in
business if program implementation rates vary excessively. Thus, there are minimum viable
levels necessary to maintain energy efficiency programs in an operational mode.

At the other extreme, there are constraints on how rapidly a large-scale program can be
deployed. Suitable personnel need to be hired and trained. Administrative costs become
difficult to control as programs become larger and more complex. Thus, a maximum efficient
ramp-up rate exists for each program. These various programs need to be managed so that the
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underlying industry stays viable during periods of surplus, and thencan be effectlvely
developed'when required. Lead-times andramp-up rates for demand-side resfurces al,e not
cfeariyquantifiable numbers. The ramp-up rates used were develoPedJ'as^d. Pnma"lyon
"expert judgement". There is considerable uncertainty with any ramPlng^lfad~t":n^, estlmate-
The estimates here reiaesent one plausible set of assumptions, but are not only possible set

rates are an issue for deferrable conservation programs and are subject to these
c'onstt-amts:' (T) programs start in 1989 or 1990 from essendally zero and, thus, imrial effMts
focus^ on program development versus acquisition; (2) it is estimated that progruns cannot
increase faster than one doubling each year. Sufficient capacity, however, should be in place
by 1995 to move to fuU acquisition, if needed. A complete lead-dme cycle works out to about
5 years. To a certain extent, programs could be operated at a lower level if the date far
acquisition appears to be further into the future. However, it is doubtful they could be operated
more quickly.

Program Monitoring and Evaluation: The achievement of cost and penetration tal'gets 'w11
require an explicit and timely monitoring and evaluation. com^onent- 5valua?OI^I^USt. be
closeiy integrated with program planning and operations in order to perfonn the following
essenaai tasks: 1) establish and update work and materials specification, 2) develop^and

luce periodic n-acking reports, 3) establish an impact eyaluadon methodology for credible
certification of program ouq>uts, 4) provide expert "trouble shooting" analysis, 5) Identify
other maricet opportunities, and 6) provide ongoing input into the power planning process.

Market Transformarion: UtiUty programs operate within an evolving regulatory ̂and market
environment. Major demand-side programs require the direct participation of numerous
parties: progrun participants, contractors, suppliers, designers, govemment agencies, and
udiiries. Direct action by the utility, or by government agencies, is sometimes required to
overcome-market barrier's to efficiency investments which are not cost effective at current
prices, but are cost effecdve over their lifetime. However, once these bamers have been
overcome, and each of the parties is actively involved in the program, then the market is
considered to be transformed. The utility program is no longer necessary although^customers
will continue to receive the benefits of efficient installations. An example of a market
ttansfomiation is Ae development and implementadon of construction codes Aat incorporate all
energy efficiency measures that will be cost effecdve over the Ufe of the dwelUng.

Price Impact and Equity: Utility financed energy efficiency programs present a paradox to
utilities, customers, and regulators. Although the energy efficiency measure may be less
expensive in the long run than supply-side resources, its successful implementation can c&ase
per unit electricity ̂ ices to increase. Udliries rely on customer Payments, to me5t the^fi^ed
expenses associated with previously consmicted facilities, transmission lines, distribution
facilities, and customer service networks. These expenses were incurred in order to provide
elecmc SCTvice to aU customers. To the extent that some customers, by taking advantage of a
utility-sponsored energy efficiency program, are successful in reducing their pim:hases, pnces
must inraiaseaCTOSS all remaining sales in order to recover the same amount of fixed costs plus
cover the added program costs.

An "energy service charge" concept has been proposed in response to these equity concerns..
Through tide energy service charge, customers that pardcipate in Company-sponsored energy
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efficiency programs will pay a significant share of the cost of the investments made directly on
their behalf while still enjoying lower overall energy costs due to kilowatthour savings. This
appears to be a reasonable mechanism through which program participants, who are receiving a
valuable energy service, could return a portion of their energy savings to non-parucipants.
This program feature could substantially reduce the impact of future energy efficiency
progranas on overall prices.

Implementation

The manner in which the various programs are implemented wifl detemiine the extent to which
they are successful in delivering the expected proportion of the technical potential of each of the
individual efficiency measures. Effective implementation ensures that each of the following
program goals are met. Meeting these goals helps ensure that the efficiency program not only
benefits customers but also makes its targeted contribution to the resource portfolio.

A. Minimize Lost Opportunities: Programs should specifically address the lost opportunities
created in new construction or in new appliance purchases. Programs should not create lost
opportunities in the course of their operation. The programs that are developed and
implemented should be comprehensive, including all cost effective measures that can be put
into place during the initial site visits.

B. Low Income Household Particmation: In keeping with the commitment to assure that
low income customers are equally represented in urility-sponsored efficiency progragis, these
programs will be implemented in such a manner such that the number of low income
parucipants, relative to all participants, will be at least as great as the proportion of low income
customers to all customers. In the case of programs targeted to the residendal sector, this
implies that at least 22 percent of the participants must be low income customers.

C. Cost Control: Multiple utility programs will involve thousands of smaller individual
transactions. There is an enormous opportunity for cost savings through effective coordination
and cost control, and there is an equal threat of cost overrun due to inadequate program
planning and management. Anticipating a high level of program activity mandates
consideradon of several cost control issues early in the design phase. These cost control issues
are:

1) Selection of Eligible Measures. The effective operation of this safeguard will
prevent the inclusion of a non-cost effective measure from entering the program
bundle, thereby causing the unnecessary deterioration of the programs economics.

2) Cost Sharing. Cost sharing between the participants and the utility helps ensure
that both parries are realizing economic value from the energy efficiency investment.
Presumably, the program participant is free to invest in the energy efficiency
measures without the aid of the utility program. If the utility program becomes
overburdened with costs it loses whatever competitive advantage - direct access to
customers, access to low cost capital, technical expertise, and economies of scale -
it may have had in delivering cost effective energy service improvements to the
customer.
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3) Program Synergies. The requirement for significant program delivery means
that several programs wiU be operating simultaneously. Programs designed as a
package offer opportunities for cost savings through consolidated operations,
materials purchase, program marketing, and coordinated evaluation and reporting
services. In addition, per unit program costs will be reduced over time as the
program management arid implementadon teams gain more experience, and as more
programs are put into operabon.

4) Market Transformations. As mentioned earlier, successful utility efficiency
programs will have the eventual effect of becoming the market standard. As this
transfonnation to a more energy efficient environment occurs the need for
individual utility programs will be reduced. Successful utility programs will be
discontinued once these market transformations make them obsolete.

D. Evaluation: An explicit and timely program evaluation component can assist in die
achievement of program cost and penetration targets, as well as help ensure that quality
standards are met across all programs, Company-wide. In order to yield the full benefit
evaluation must be closely integrated with operations and planning. Feedback and evaluation
of programs are major components in the program design.

Demand-Side Resource Portfolio

Table 8 displays the current major resource acquisition program portfolio that is applicable to a
medium economic forecast The total resource yield of these ten programs by iiie year 2010 is
600 average megawatts. The gross utUity program cost is nearly $1.3 billion in 1989 dollars.

The following is a brief description of each of the ten programs listed on Table 8.

Utah Commercial Model Conservation Standards (MCS) is ajrp^am designed to prowde
incentives and technical assistance to builders in the state of Utah in order to
commercial building practices up to MCS levels. It is anticipated that the stateof Utah will
evenmally adopt MCS building standards for all new conmiercial construction. This program
is designed to yield 16 average megawans at a total levelized resource cost of 24 mills per
kilowatthour.

New Appliances is a program designed to provide incennves and marketing assistance to
retailers and consumers m order to increase the market penetration of energy efficient
appliances in advance of tightened federal appliance usage standards. This program is
designed to yield 22 average megawatts at a total levelized resource cost of 18 mills per
kilowatthour.

Liehrins and Water Heat Retrofit is a program designed to increase the market penetration of
miscellaneous energy efRciency devices such as light bulte. It is anticipated that the proyams
wiU udlize an energy service charge or leasing system. This program is designed to yield 14
average megawattsat a total levelized resource cost of 22 mills per kUdwatthour.

Commereial Buildine Retrofit is a program designed to increase the energy efficiency of
existing commercial buildings through energy system redesign (such as the lighting, food
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Table 8

Pacific Poww A Utnh Power

Major Resource Acquisition Programs - Based upon Medium Economic Forecast 1990 to 2010

PBOGWIM PHYSCALGOAL

UTAH COMMERCIAL MOOEL 18,000 Buildings
CONSERVATION STANDARDS

(LOST OPPORTUNITY)

RESOURCE
TIMING YIB.D

MVte

1990-2010 16

TOTAL LEVELIZED LEVELIZED GROSS UTILrTy
RESOURCE OOCT UTILITY COST PROGRAM COST

Mllls/Kwh Mllls/Kwh MILLIONS 1989 $'s
KEY FEATURES

24 $6 Short term program. Benefits from market
transformation, or MCS code adoption

NEWAPPLIANCES 1 Mlllton Appliances
(LOSTOPPORTUNIPQ

1990-2010 22 18 24 $73 Short term program. Benefits (rom market
Iransformallon, or MCS code adoplton

LIGHTING AND WATER HEAT 200, 000 Homes
RETROm

1995-2002 14 22 19 $27 Energy Service Charge Based
Program

COMMERCIAL BUILOING
RETROFFT

55. 000 Buildings 1995-2002 75 25 14 $152 Cost share with participant via energy
service charge

.a
s
'§
&;

UTAH RESIDENTIAL MODB.
CONSERVATION STANDARDS

(LOSTOPPORTUNITy)

NEW COMMERCIAL BUUING
(LOSTOPPORTUNin)

55, 000 Homes

60,000 Buildings

1990-2010

1990-2010

23

47

41

28 13

$11 Short term program. Benefits from market
transformation, or MCS code adoptton

$162 On-going, utllity-flnanced, lost
opportunity acquisition program

INDUSTRIAL PROGRAM 217 Plants 1990-2010 200 18 $262 Expert technical assistance, and financing,
provided by the utility

NEW RESIDENTIAL MCS
(LOSTOPPORTUNIT»)

94,500 Homes 1990-2010 31 50 $29 Short term program. Benefits from market
transformation, or MCS code adoplton

NEW M081E HOME MOOB.
CONSERVATION STANDARDS

(LOST OPPORTUNITY)

37,000 Homes 1995-2010 18 41 $0 No utility program. Benefits (rom market
iransformalion, or MCS code adoption

RESIDENTIAL BUILDING
RETROFrr

198,000 Homes 1995-2002 58 40 35 $462 Cost share with participant via energy
service charge

NEW MAJOR THERMAL 250,000 Heal Pump. 2000-2010 57
APPLIANCES Solar Water / Solar Space

561 MWa

80 TO 120 35 $109

$1,293

Cost share with participant via energy
service charge
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preparation, and HVAC systems), shell improvements (such as wmd^w film,^l^inCTeased
insulation), and equipment replacement. This program is designed to yield 75 average
megawatts at a total leveUzed resource cost of 25 mills per kUowatthour.

Utah Residential Model Conservation Standards is a program designed to provide incentives
and techiucal assistance to builders in the sate of Utah in order to help bring
buTltUn'g'pracUresup'to'MCS levels. It is anrirapated that the sme ofutah wmeventually adoP^
MCS~toUding standards for aU new residential construcdon. This program is designed to:
45ava'agemegawatts at a total leve!i2Ed resource cost of 20 mills per kUowatthour.

New Commercial Building fLost Opportunitv) is a program that it designed to capture cost
effective efficiency improvements in new commercial buUdmgsthat are not included withm tfa
model'conservation-sundards. Unlike the commercial MCS program, ^ this program will
conrinue~U~operate~foUowing the adopdon ofMCS codes.̂  This program is designed to
47 average megawatts at a total levelized resource cost of 28 mills per kUowatthour.
Industrial Prosram reflects an increase in the Industrial Sector Representative program. Under
this-program, -expert technical representatives are assigned to SPecific indus^ial, acc?unt^to
work dOTeiywiA those facilides to ensure the timely deyelopment^of cost effective, location
ajidindusny-specific, efficiency improvements. In some instances, financial assistance wiU be
offered iii order to improve the market penetration of long-term efficiency technologies. This
progTn is designed to yield 173 average megawatts at a total levelized resource cost of 19
mills per kilowatthour.

New Mobile Home Model ConseTvation Standards is not stnctly defmed^as a utility progrmL
Rather it is a reflection of the adoption of MCS codes for mobile homes. It is
adoption'of mobile home MCS codes will yield 24 average megawatts at a total levelized
resource cost of 34 mills per kilowatthour.

Residendal Building Retrofit is a program designed to increase the energy efficiency of existing
residenuaTbuildings primarily duouih sheU improvements (such as high-efficiency windows
and inCTeased insulauon), and equipment replacement. This program is designed to yield 66
average megawatts at a total levefized resource cost of 41 nulls per kilowatthour.

New Major Thermal Appliances is a program designed to increase the market penetration of
new, imge, residential thermal applimces such as heat pumps, solar hot wateT systems'an<}
solar sp^e heating systems. This program is designed to yield 57 average megawans at a total
levelized resource' cost of between 80 to 120 mills per kilowatthour. Because this program
exceeds the cost effective ceiling, it was not included in any RAMPP scenario

The Customer Efficiency Component of the Near-Term Action Plan

The Action Plan describes the actions that the Company will take in the near-term toward
achievement of its 20-year goals. The Plan provides a set of programs for the next two years
based on assumptions about the best strategy for the future. It ako provides a standard against
which to measm-e progress toward meedng long-tenn goals. The plan assumes a five-year
commitment to ramping and capability building.

Given the uncenainty of predicting the future, no plan can be expected to set a specific padL
instead die plan provides the general direcdon. Several activities are being undertaken in the
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short-tenn to assure that the magnitude of esdmated customer energy savings can be achieved
in within the plans time frame. At the same rime, these short-term acdons must be flexible
enough to adjust to the possibUity of lower future requirements.

Customer Energy Efficiency programs share the following general objectives:

Develop the capability to acquire demand-side efficiencies when needed.

Capture lost opportunides when the they become available.

Develop the means to mitigate price and equity impacts.

Improve the base of infonnarion from which cost and savings estimates are derived.

Improve the ability to plan and operate programs effectively.

Figure 2 shows the customer efficiency two-year action plan as it relates to long-term strategy
under different growth assumptions. Under each assumption there is an initial 5-year program
of capability building, pilot tests and demonstration programs. Around the year 1995, a
decision point is reached where each of the programs must be examined. Under the high
growth assumption, programs would be ramped up into full-scale acquisition of demand-side
efficiencies. Under medium growth, most efficiency programs would still be implemented; the
exception being the Residential Retrofit Weatherization program which is relatively expensive
and could be deferred until about 2010. Under low growth (medium-expected), most customer
efficiency resources would not be needed. Therefore, most of the program acrivides would be
halted. Those programs which involve a change in building codes, or other efficiency
standards, would continue to supply efficiency but at a low rate.

The demand-side programs are intended to build capability through a lost opponunity / pilot
phase. These activities posidon the Company to undertake an acquisidon phase when
necessary to capture the major portion of the resource. At this time, the exact date upon which
acquisition will stan has not been determined.

For illustration, assume that resource acquisition will start in 1996. Working backward, this
means that pilot programs should be completed, and the ramp-up phase should be occumng,
by 1994. Pilot programs then need to start by about 1990, in order to provide useful results in
time for ramp-up.

Penetration rates are an issue for lost opponunity programs targeting new constmcrion. The
company used 85% as the maximum penetration rate - consistent with the Northwest Power
Planning Council's expecations. Lost opponunity programs reach maximum by about 1995.

The lost opportunity / pilot phase, shown in Table 9, makes use of the current surplus to
develop capability. The goal is to create cost-effective program options which can be applied
later during the acquisition phase. The total udlity expenditures for the lost opportunity / pUot
phase in the Action Plan is on the order of $10-15 million per year. The impact of this level of
expenditures on utility prices can be minimized by sharing some of the participants savings
with non-pardcipants through an energy service charge.
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Table 9

ACTION PLAN PROGRAMS - MEDIUM FORECAST 1990-1991
" LOST OPPORTUNITY AND PILOT PROGRAMS "

.d
s
%

g

PROGRAM

NEW RESDENTIAL

NEW COMMERCIAL

NEW APPLIANCES

INDUSTRIAL PILOT

RESIDIENTIAL RETROFIT
PILOT

PHYSICAL GOAL

3,810 SUPER GOOD CENTS HOMES

360 BUILDINGS, NEW & REMODEL

6,000 WATER HEATERS
200 LOAD CONTROLLERS

5 FACILITIES

600 HIGH-USER HOMES
WEATHERIZED

RESOURCE YEILD
MWA

3.0

1.0

0.2

3.8

0.6

GROSS UTILITY
PROGRAM COST

MILLIONS 1990 fs

$7.2

$5.0

$0.2

$3.5

$3.1

KEY OBJECTIVES

Capture Lost Opportunities
Transform Market

Capture Lost Opportunities
Transform Market

Test Shared Savings

Capture Lost Opportunities
Transform Market

Seek Regional Program

Transform Market

Test Shared Savings

Test Shared Savings
Build Capability

COMMERCIAL RETROFIT
PILOT

LOW INCOME RESIDENTIAL
RETROFn-

100 BUILDINGS

3, 000 HOMES FULLY WEATHERIZED

0.7

1.3

$3.3

$3.5

Test High Intensity Retrofit
Test Shared Savings
Build Capability

Share Cost With Low Income

Assistance Agencies

ALL PROGRAMS 10.6 $25.8
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The following discussion presents a brief description, and detailed definitions, of each program
included in the two-year acdon plan..

New Residential MCS: This program addresses lost opportunities by accelerating the
efficiency transformation in new residential construcdon. Sixty percent penetration is expected
by 1992'from the Super Good Cents program. This program includes a direct incentive
payment of $1500/home to builders to assist in transidon to an MCS code. The basic Super
Good Cents program is enhanced to include solar onentarion and daylighting. Also, for a
limited period, an addidonal incentive ($800) is provided to qualifying customers under the
Company's Pacific Plus program. This program is designed to build momentum for the Super
Good Cents program. 'Both programs are intended to move the market toward energy
efficiency goals so that efficient building practice is encouraged paving the way to code
adoption.

If the codes achieve 80% of the savings identified in the MCS, as assumed, remaining savings
are not cost effective enough to pursue with programs. Hence, the site-built portion of the
residential MCS is phased out in'1993. The manufactured home component is addressed by
supporting the Residential Conservation Demonstration Kogram of MCS mobile homes and
advocating strong HUD standards be implemented in 1990. If the HUD standards achieve
75% of the MCS potential, then remaining energy savings are too small to be a cost effective
program target. If the event that the HUD standards fall far short of MCS, a contingency
program involving a manufacturer's incentive applied regionally is the preferred approach. A
strong demonstration program drives the code and standards process minimizmg utility costs in
the long-tenn. Figure 3 displays the long-term penetration potential for this program in the
medium forecast. " Figure 4~ displays the" potential long-term residential MCS construction
growth under the medium growth case.

New Commercial: This program addresses lost opportuniues by acceleraung the energy
efficiency transformation in new commercial construction. New commercial construction
includes remodels and major equipment replacement, a level of activity at least as large as actual
new construction. A design incentive of approximately $.15 per square foot and an installadon
incentive of approximately $.90 per square foot are offered to qualifying new commercial
construction. The incentives are reduced by 30% after three years if warranted by successful
penetrabon.

The supply, design and economic development communities are intensively networked to
identify eligible projects and to reinforce the market transformation. Emphasis on this market
transformation is essential to establishing the base of experience and consensus necessary for
an improved commercial code. Even with market transfOTmation, thecommeKaal MCS code
upgrade scheduled for 1992 is expected to capture only about 40% of the identified technical
potential. This is because of the technical complexities of implementing a commercial code.
The remaining savings are expected to be cost effective enough to justify a long-term program
in the 1995-2010 time period, with the udlity's role and incentive levels to be defmed^on the
basis of the actual realized code. Figure 5 displays the long-term penetration potential for this
program in all scenarios. Figure 6 displays potential long-tem new commercial construction
under the medium growth case.
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Figure 4

RESIDENTIAL MCS CONSTRUCTION
MEDIUM GROWTH SCENARIO
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Figure 5

NEW COMMERCIAL ANNUAL PENETRATION
ALL SCENARIOS
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Figure 6

NEW COMMERCIAL CONSTRUCTION
MEDIUM GROWTH SCENARIO

CUMULATIVE SQUARE FOOTAGE (Millions)
300

.s
I
UA
Oi

250

200

150

100

50

0

1988 1992 1996 2000
YEAR

2004 2008

NEW CONSTRUCTION PROGRAM



RAMPP TECHNICAL APPENDK CHAPTERS

New Residential Appliances: This program addresses lost opponunities by accelerating
efficiency increases in new water heaters, refrigerators, and freezers. In the first two years,
two pUots are targeted:

1) an incentive of the order of $25 is applied at the wholesale level to remove the price
differential of Blue Clue designated appliances on the showroom floor. Application
of the incentive at the wholesale level is intended to leverage the incenrive by
approximately 2 to 1.

2) an incendve check of the order of $50 is mailed to residential customers, redeemable
only upon purchase of qualifying appliances.

Application of the incentive in this manner may hasten the purchase of efficient appliances
enough to influence retailers. The acquisition phase of the program is executed only if the
California appliance standards fail to influence the efficiency of Northwest appliance stock and
in the absence of Northwest appliance standards. To operate effectively, similar programs
would need to be offered on a regional basis, through BPA and other utilities. To reinforce the
market transformation, this program includes cooperative support for R&D on efficient
refhgerators surpassing California standards and suppon for regional appliance standards.
Figure 7 displays the new appliance growth potential, in units. Figure 8 displays the potential
long-term new appliance market penetration under the medium growth case.

New Industrial Pflot: This program, run in 1989-1995, is seeks a strong liaison between
Pacific and new industrial customers. The Company's current economic development role in
new industrial is augmented to include the financing and a 25% cost share of electrical
efficiency measures cost-effective at up to 30 nrills/KWh. The program tests and refines the
"energy service charge" mechanism to implement a cost share relauonship with no upfront cost
for the customer. The program also develops an industrial sector information base. This will
assist with apportionment of the resource into schedulable and lost opponunities components.
The industrial pUot is also intended to have a market transformation benefit through accelerating
the trend in industrial electrical efficiency. This transformation effect and an assessment of the
industrial markets natural response to forecast energy prices, will be the basis for establishing
the utUity's role/cost share in a long-term schedulable resource acquisition program.

Residential Retrofit£Ui2ti There are two components of this program. The low-income
program would operate immediately (1989 -1993) and take advantage of potential cost-sharing
opportunities. The pilot program component would commence 5 years prior to the estimated
date that acquisition would be required. This component is assumed to start in late 1989.
Together, both components maintain and strengthen residential retrofit capability by supporting
a broad community cost share low-income weatherizarion program and by pilodng a positive
cash flow program to other customers.

The low income component would produce low income participation substantially higher than
other customers by offering $1200 toward the costs of full weatherizarions to be matched by
other funding sources. The non-low income pilot would test a utility cost share of 50% and the
use of an "energy service charge" against the meter of the weatherized home to secure the
customers cost share. This anrangement has no up front cost to the customer and may
represent a significant udlity cost reduction to customers with high electric heating use. Under
a "HiSaver" program, those customers with a high savings potential would be identified and
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marketed through a screening of billing histories. Figure 9 displays the potential long-term
residential retrofit program saturation rate under the medium, and high growth, forecast cases.

Commercial Retrofit Pilot: This program would run 5 years prior to the estimated need for
acquisition, starting in 1990. It is operated as a high profile event in a medium-sized city
typical of Pacific's territory and, thus, is similar to a commercial sector version of the Hood

River Project. The program objective, a comprehensive retrofit of a major portion of the
commercial space, tests the viability of accessing a broad spectrum of commercial customers.

This pilot also will help in validating or refming Pacific's least cost planning model for the
commercial sector. The retrofits will be on the basis of a 50% utility cost share with the
customer portion secured by an "energy service charge" on the meter.

This pilot also develops the capability for audit and quality control management of a
commercial retrofit program. A associated objective of this pilot will be to assure that retrofit
lighdng is superior to original in terms of quality and function. Figure 10 displays the potential
long-term commercial retrofit program saturation rate under the medium forecast case.

Water Heater Wrap: This program, run as an acquisition program, shows minor energy
savings but a high community profile. As a retrofit measure, it addresses an estimated 150,000
to 250,000 customers who can benefit from a water heater wrap and/or improved shower
fixtures. This program develops or purchases in bulk high quality efficient showerheads and a
durable 10 year wrap. These products are attractively and competendy packaged to facilitate
markedng by including choice of design motifs on the wraps (Snoopy, Garfield, Beethoven,
Chinook salmon, etc.). Ideally, the products would be marketed locally by civic groups
(Boy/Girl scouts, FFA, 4-H etc) who would receive about $10 per placement. The customer's
50% cost share (about $30 ) would be recovered through a two year energy service charge of
the order of $1.35 per month, approximately equal to the energy savings.

Residential Retrofit Acquisition: This program, operated when resources are needed, is a
major retrofit resource acquisition executed on a city by city basis. It operates in concert with
the commercial retrofit program to maximize project visibility and penetration. In smaller urban
areas, the program would be run through a temporary project office (two years) in the manner
of the Hood River project. In larger urban areas, a permanent office would serve the whole
district for the entire project duradon.

This program relies on the evolution of an efficient retrofit capability in the pilot phase. The
customer cost share of the weatherization costs will be recovered through an "energy service
charge" based on the pilot experience, prevailing energy costs, and regional contractual
arrangements.

Commercial Retrofit Acquisition: This program, also will operate when resources are
needed. This comprehensive commercial retrofit may include a specially packaged lighting
service component which has been identified and developed in the pilot. The customer cost
share will be determined based on prevailing energy prices and other contractual circumstances.
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Figure 9
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Figure 10

COMMERCIAL RETROFIT SATURATION RATE
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Large Users Retrofit: In this program, run in 1995-2002, large industrial users are offered
custom designed programs involving combinations of incendves and energy service fees.
Included in the incentive would be technical assistance provided by engineering contractors in
the various industries. New industrial is included in this program and offered a "hook up
conservation purchase" based on the efficiency of the proposed load compared to a baseline
efficiency detennined on a case by case basis. The program would be managed by an "account
execudve" assigned to service each large user.

Further technical information concerning the measures and programs contained in the demand-
side portfolio is contained in the following documents:

Conservation Supply Curve Technical Documentation
October 26, 1989

Demand-Side Program Options Technical Appendix
October 26, 1989

B. SUPPLY SIDE PORTFOLIO

Tables 10 and 11 illustrate the existing firm resources and commitments for both peak and
energy over the entire forecast interval. In addition. Tables 12 through 15 present detailed
descriptions of the RAMPP Loads & Resources Base Requirement and Resource
Assumptions, as well as the production factors associated with the Company's thermal units.
These tables, which assume a medium case load forecast, demonstrate the operation of the
existing system, and commitments, prior the exercising any of future demand-side, supply-
side, and marketplace resource options.

The analysis of supply resource alternatives addressed new generating resources, as well as a
number of existing specific resource alternatives, that do not require construction of new large
central-sarion generating plant. The latter alternatives include existing contractual options,
efficiency improvements to the existing generation and transmission/distribution system,
alternative planning and operating strategies, and refurbishment of existing generating
resources currently held in cold reserve. This section presents information on the cost,
availability, and constraints affecting these supply resource altemadves.

Existing Supply Side Alternatives

System Efficiencies Improvements in existing hydro and thennal units offer the opportunity
to increase the energy and capacity produced by those resources over current perfonnance, and
over the output described in the Existing Resource System section of this report.
Improvements to the transmission and distribution system aimed at reducing losses also have
the effect of deriving more capacity and energy from the existing resource system.

The energy derived ftom existing thermal generating units is a function of numerous factors.
Although the average availability from the Company's thermal generation has steadily
improved throughout the 1980's, there are still opportuniues for further improvement. Capital
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.fli
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Existing Finn Resources and Commitments
Rewurca a Marknl Planning
Medium Caw Load Forecast

Average Megawatts 1989 1990

RequlnmentB
Mergnd Syetem Load 4B81 485B
Black Milk 3« <5
PB«E 2' 2'
Puget Power 2B 28
Pugat Power It BO BO
SoCal Edison 161 108
EMUD 0 40
Nwada 0 61
Sierra Paclltc 72 72
Slarra Pacific II 10 38
IPP Layoff to LA 42 42
IPP Banked Recall B 0
South Maho Exctiangft - UPt 30 *1

Total 5337 5421

Rsaouw
Pacific System Hydro 3B9
Utah Syrtem Hydro 46
Black Hills Energy Purcha- 6
Canadian Entitlement - 8
CSPE 3<
Hanlord WNP .I SB
Mid Columbia ' 83
Mtecellaneous Pufchasas B
Pefton Rereg 10
Q.F. Contracts - PPtL 87
QF Contracts - UP»L 34
Qmn State 7
sau 2
|pp 42
WAPA CapacHy Exchange 6
MPC Purchase 0
WWP Purchaae 44
Souih Maho Exchange - PPL 30
South Idaho Exchange Storag 0
CenUalla S73
Dwe JohnBton 675
Jim BrMgsr 1193
Wyodak 239
ColGtrlp 103
Carbon 138
Naughton 541
Hunllngton 881
Hunfl 8<6
Blundell 21
Trojan 23

Total 5994

Tharmal Malnlenanca 405
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Table 11
Existing Firm Resources and Commitments

Resourca a Markat Planning
Medium Case Load Forecast

.8
I
^

January Peak

Requirements
Merged System Load
Black Hills
PG&E
Puget Power
Puget Power It
So Cal Edison
SMLJD
Novada
Sierra Pacific
Sierra Pacific 11

Total

Resources
Pacific Systam Hydro
Utah System Hydro
Black Hills Capacity
BPA Entitlement Capacity
BPA Peak Purchase
BPA Supplemental Capacity
Canadian Entitlement
CSPE
Hantord WNP #1
Mid Columbia
Miscellaneous Purchases
Petton Rareg
Q.F. Contracts - PPSL
OF Contracts. UPI.L
Gem State
GSLM
MPC Purchase
WWP Purchase
Centfalla
Dave Johnston
Jim Bridge r
Wyodak
Colstrlp
Carbon
Naughton
Huntlngton
Hunter
Blundell
Trojan

Total
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0
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0

0
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0
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0
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Reserve Requirement
Reserve 1013 1013 1013 1013 1013 1013 1013 1013 1013 1013 1013 1013 1013 1013 1013 1013 1013 1013 1013

Balance 805 763 653 . 646 -791 -1004 -1096 -1179 -1431 . 1578 -1612 -1693 -1815 -1928 -2034 . 1976 -2105 . 2362 . 2307 -2450



Table 12

RAMPP L&R Base Requirement and Resource Assumptions,

luirements:

Merged System Loads

Forecasts prepared specifically for RAMPP studies.

Indudes Utah Interruptible loads.

Black HmsP&L

Contract ends m on 12/31/2003.

525 MWa energy and 75 MW Peak.

70% Load Factor.

PG&E

Contract ends m on 12/31/2003.

28. 5 MWa Energy.

Capadty distribution: April-October 80 MW, and November-Maich 100 MW

Puget Power

8/1/1986-7/31/1991 275 MWa energy, and 55 MW Peak.
50% Load Factor.

Puget Power II

11/1/1988 - 7/31/1991: 60 MWa Energy, and 100 MW Peak.
8/I/I99I -10/31/2003:120 MWa Energy, and 200 MW Peak.
60% Load Factor.

Southern California Edison

18/1987 - I2/3I/I989:161 MWa Energy, and 298 MW Peak.
1/1/1990 - 9/2006:108 MWa Energy, and 200 MW Peak.
54% Load Factor.

SMUD

1/1/1990-12/31/2014:40 MWa Energy and 100 MW Peak.
40% Load Factor.

Nevada

6/1 /I990-5/31,199ft 145.6 MW June-September, 52 MW OctODer-May
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Table 13

Sierra Padfic

Contract for 71.8 MWa Energy and 52 MW Peak in 1989-2008.
Sierra Padfic II

6/1/1989-5/31/1990:17.5 MWa Energy and 25 MW Peak.
6/1/1990-12/31/2008:52. 5 MWa Energy and 75 MW Peak.
70% Load Factor.

IPP Layoff to LA

Layoff Sale of UP&L's IPP share 1989-2008.

IPP Banked RecaU

7.5 MWa in 1989.

South Idaho Exchange

41 MWa starting 3/1/89.

Resources:

Padfic System Hydro

Based on Critical water (1928-1929).

Derated Lewis River peak - Based on 8 hrs/day, 5 days/week.
Winter Peak.

Utah System Hydro

Based on Utah Critical water (1961).

Black Hills Energy Purchase

6.2 MWa from 7/1/88 to 6/31/1990.

Canadian Entitlement - (8.2) MWa m 1989, mcreasing to 0 MWa in 2004.
CSPE - 34. 1 MWa in 1989, decreasing to 0 MWa m 2004.

Hanford WNP #1

Until 7/1/96: 68 MWa energy and 80 MW Peak.

Mid Coluinbia

Based on Critical water.

Indudmg a 10% capadty reduction.
Winter Peak
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Table 14

Misc. Purchases - 5.7 MWa in 1989-1990, 3 MWa in 1991, (4.3) MWa m 1992, 7. 1 MWa m 1993,

18.5 MWa in 1994-1995, 16. 2 MWa m 1996-1999, and 9 MWa in 2000-2008.

Pelton Regulation

10 MWa energy and 19 MW capadty in 1989-2008.

Based on 10/4/88 analysis by R. Lindley.

QF Contracts - PP&L

67.1 MWa in 1989, 74.8 MWa in 1990, 74.9 MWa in 1991, and 75.3 MWa m 1992-

2008. Based on R. Lmdley's 10/21/88 estimate.

QF Contracts - Utah

34. 2 MWa in 1989, and 73. 5 MWa m 1990-2008.

From 1989 Idaho L&R.

Gem State - 6.6 MWa in 1989, md 5.6 MWa in 1990-2008.

Gem State - Uttle Mountaui - 2 MWa in 1989, and 3.5 MWa m 1990-2008.

IPF

UP&L's Share of the IPP Project: 42.2 MWa m 1989-2008.

WAPA Capadty Exchange

5.9 MWa in 1989-2008.

MPC Purchase

15 MWa m 1990-1992, and 10 MWa in 1993-1995.

WWP Purchase

50 MWa in 2/13/1989-12/31/1995, 38 MWa m 1996, and 17 MWa in 1997.

50 MW Peak m 1989-1990, 150 MW in 1991-1995, 100 MW in 1996, and 50 MW in 1997

South Idaho Exchange - 42.2 MWa starting 3/1/1989-2008.

South Idaho Exchange Storage - 0 MWa m 1989-2008.

Thermal Plants:

Production factor based on 48 month history 1/85-12/89.

Thermal Maintenance:

Based on schedules effective in May 1989.
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Table 15

Utah Plants

Plant

Carbon

Gadsby

Hunter

Huntington

Naughton

Blundell

Base on 48-month EEI data as of 12/31/88

(except Blundell & Gadsby)

Unit

Unit 1
Unit 2

Unit 1
Unit
Unit

Unit 1
Unit
Unit

Unit 1
Unit 2

Unit 1
Unit 2
Unit 3

Unit 1

Production Factor

0. 8376
0. 8108

0. 6500
0. 6500
0. 6500

0. 8529
0. 8122
0. 8579

0. 8579
0. 8140

0. 8495
0. 7690
0. 7368

1. 0240

Pacific Plants

Plant

Centralia

Base on 48-month EEI data as of 12/31/88

(except Colstrip & Trojan)

Unit

Unit 1
Unit 2

Dave Johnston Unit 1

Unit 2
Unit 3
Unit 4

Jim Bridger

Wyodak

Colstrip

Trojan

Unit 1
Unit 2
Unit 3
Unit 4

Unit 1

Unit 3
Unit 4

Unit 1
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Production Factor

0. 8886
0. 9253

0. 9163
0. 9028
0. 8444
0. 8372

0. 8548
0. 8584
0. 8558
0. 8848

0. 8649

0. 7321
0. 7321

0.8405



RA.MPP TECHNICAL APPENDK CHAPTERS

improvements and operation and maintenance pracdces can be.exerc"edto_caPture, the,se
lines. Ongoing thennal plant programs are aimed at retaining current operating levels,

which are ciBTeii dy at Sie high end ofmdusny-wide experience, and at unproving performMice
where such levels are not cimendy attained. To reflect this potential, aa improvement program
has'been'^sumed that develops a'total of fifteen average megawatts of energy, over a five year

"ftus'figure was arrived at based on current availability at the Naughton generating
: and is considered to be a conservative estimate of the energy that can be developed from

die" entire base of resources. Over time, refinements will be made to this estimate's new
inforrmtion is gained with ongoing thermal maintenance and preservation progrmis. Turblne
modifications at several generating units are also being considered, andcanmcrease capacity
and-avaUability above the improvements assumed in the supply portfolio, if they prove to
feasible.

s, which are a much smaller pardon of the existing resource base also offer the
opportunity for additional energy and capacity production. An ev^uationoftheen^e, hy^°

has been initiated to determine its rehabilitation needs and uprating potential
incenuvefor'rius program has been the desire to identify cost-effective generating capabiUty, ^s
well as the need to a<Mress questions related to resource utiUzation which are part of the federal
hydro re-licensing process.

A screening of exisdng hydro facilities has been conducted using a newly developed EPRI
mo~dei-whteh evaluates projects on the basis of age, license expiration, condit ion, water

urilizarion, Md downtime. Essendally the same components included in the NPPC portfdio
were-also'consrdered in screening potential efficiency improvements. In addjtion, th
evaluation has'also included modification of civil works to gain energy or capacity. Evaluation
of the screening process is ongoing. Detailed engineering studies me being conducted on a
pToject-by-pTO^ct basis. The priorities for this work iu'e. diculte1^ '?y a numba'^ffa^ors'
including the rating system contained within the screening model, economic feaslblllty'
environmental impact, and consideradons related to re-Ucensing of the projects by
Energy Regulatory Commission.

The increase in hydro system capability, based on the_initial screening, is expected to range
betweenlOand 40 megawatts of capacity, of which 5 to 15 megawatts is anticipated to^be
derived from civiiworks improvements. For purposes of resource planning. ^this potential is
represente'iTby a program to gain 10 average megawatts of energy and 20 megawatts
capacity over a ten year period.

A range of activities and practices are being employed to reduce tosses in the ttansm^sionand
distribution system. These include a distribution planning program; circuit re;configuration
aruTload balancing studies, re-conductoring existing circuits, installation of line^capacitors,
converaonsof pnmauy voltages, and installation of low-loss c'ansformers-. whlletlles^

are, in many cases not new, they can be expected to continue to gain energy^and
capacity MpabUity. For the purposes of planning iiew resources needs' Aey havebe^
assumed to provide a net increase of 30 megawatts of capacity and average energy, over a
year time ftarne.

fnntractual Rishts Contractoal rights exist under two different arrangements with the
BonneviUe Power Administradon for the purchase of energy and capacity. One^of^these K
under the exchange agreement covering the Company's original participation mWNP-3^
Under thi's agreement, &e Company has the right to about 68 average megawatts of energy ,
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RAMPP TECHNICAL APPENDDC CHAPTERS

164 megawatts of capacity annually for a period of twenty years. This option must be
exercised by 1996, and requires that BPA be notified by June for purchases to begin in
November of the foUowmgcriendar year. Prices are based on the performance of surrogate
units unless and until WNP-3 operates, in which case prices are'based on actual WNP-3
operating costs. Based on the first toee years of performance at the surrogate units, purchases
under this contract would be in the 27 mills/kwh range.

The second contractual option is through the Power Sales Contract, as authorized by the
Regional Act, that allows the Company to purchase power from BPA at the NR rate. The
amount that may be purchased is limited to the load growth within the region, in excess of the
amount of regional resources dedicated to regional loads. Seven years notice is required for
changes in requirements, although shoner notice can be exercised under defined conditions.
While BPA is authorized to acquire resources to serve such loads a situation could arise, if
BPA is unable to acquire sufficient resources, where less than the total requirement placed on
BPA is met.

There are two sources of uncenainty with regard to the BPA-NR altemadve: availability and
cost. While the certainty of a requirement placed on BPA actually being met can be questioned,
BPA's ability to acquire resources appears sufficient to make the availability of this purchase
alternative a reasonable assumption. The uncertainty with regard to cost is reflected in BPA's
forecast of future NR rates BPA performs this forecast using it's Supply Pricing Model, and
has periodically published a forecast. The most recent forecast (Wholesale~Power Rate
p', OJecumts' 1989-201()> BPA, Janua^ 1989) was used as the basis for future NR prices.
BPAs NR rate escaladon under three different assumptions of regional growth were used for
the comparable RAMPP load forecast cases. While BPA's forecasts assume no new
requirement is placed on BPA by any investor owned utility (IOU), BPA has performed
several sensitivities at the request of the Company. The sensidvities indicate that a ten percent
IOU load placed on BPA (about 220 average inegawatts) has the effect of lowering the MR rate
very slighdy over most of the planning honzon, under a medium growth assumption.
Assuming fifty percent IOU load growth fs place on BPA causes the NR"rate to be about 7%
higher than the base forecast by the year 2010.

One other contractual option exists under the wholesale sale contract to the Southern California
Edison (SCE). Under this^ contract, the Company sells 200 megawatts of power to SCE at a
54% annual load factor. The contract allows the sale to be converted to a sale of capacity only,
or to a seasonal exchange. No more-than one third of the original contract energy may be
withdrawn in any one year, and 1996 is the first year that the conttact can be converted to a sale
of capacity only. The revenue from this sale is a direct reduction in retail revenue
requirements. For purposes of power planning, the cost of this option as an energy resource is
the loss of revenue and the increase in retail revenue requirement.

R?furt?ishment Cost of returning the Gadsby Plant to service is based on preliminary
estimates of capital investment required to operate each unit with natural gas. Operating cost
estimates are based on assumed hydro firming operation.

page 50



RAMPP TECHNICAL APPENDK CHAPTERS

New Supply Side Alternatives

Various resource types, and various sizes within each resource type, have been reviewed.
Efforts have been made to identify all supply-side resources on a generic basis with two
exceptions: WyodakUnit2 and Shady Cove Hydroelectric. A building block concept has
been developed to estmiate Ae future cost of a resource using different assumpdons about the
location, and different types available for use. Other inputs to the cost matnx would include
licensing costs and transmissions costs. These individual inputs are then combined to estimate
the total cost of the resource.

The capital cost estimate matrix is contained in Table 16. The ranges of capital costs are
estimated on a dollars per kilowatt basis by technology and by size of facility. The
assumptions used in establishing all the cost estimates are contained in Table 17. The matnx
for estimating the dme required to license each type of facility, by size_is shown m Table 18
and the esdmates of the cost to license each facility are contained in Table 19. The generic
transmission cost matrix is shown as Table 20, with transmission licensing periods contained
in Table 21.

As indicated earlier a number of different resource types have been investigated for possible
use in the supply-side resource portfolio. Each of the major resource categories are discussed
in the following sections.

onventional Pulverized oal Pl ts The existing system has a total of twenty-eight
conventional coal units of various ages and sizes. The estimates of cost in this plan are for a
sub-critical steam boiler burning subbituminous coal. Particul ate removal and Sue ̂as de-
sulfurization equipment are designed on the Best Available Control Technology (BACT) and
the costs of such controls are included in the plant estimates.

This technology is considered mature and is in common commercial use today. There are
concerns about the impacts the combusdon of coal may have on the environment both from an
acid rain aspect as weU as global warming. These concerns have been taken into consideration
in the future resource selection process.

The cost esdmates for three different faciliues are shown in Table 22. Given uncertainties
associated with future rates of demand growth, and the financial risks associated with the
construction of large central stadon generating facilities, there will be a tendency to develop
smaller plants, in Ac range of 250 megawatts," should the requirement for such facilities ever
anse.

AtmosohericFluidized Bed Combustion Limestone and pulverized coal are fed by a
pneumaric or spreader stoker system onto an air distribution grid. Forced draft fans incroduce
combusdon air at the bottom of the steam generator. Air flows upward through a distribution
grid, suspending and fluidizing the solid particles. The calcium in the limestone captures most
of the sulfur released from the coal during combustion forming anhydrous calcium sulfate.
The calciuna sulfate and the bottom ash are removed from the fluidized bed through drain pipes
located in the air distribution grid. Pardculates are captured in a series of cyclones followed by
an elecnostaric precipitator. Additional flue gas de-sulfurizarion equipment is not required.
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Table 16

TECHNOU3QY 5

FOSSIL

Coal

Conventional PV , wet cooling

Conventional PV, dry cooling

Atmospheric Fluidized Bed

Pressurised Fluldized Bed

^ Integrated Gasiticatlon CC
<s

Gas/011
u»
ia

Simple Cycle Combustion Turb

Combined Cycle

Conventional, wet cooling

FUEL CELL

RENEWABLES

Hydroetectrlc

Pumped Storage

Blomass

Wind $1, 588 2, 647

Solar

Geothermal, Binary

Geothermal. Flash

Capital Cost Matrix
1989 Dollars p»r Installed Kllowatt

10 25

$1,050 - 4,550

$1,881 - 3, 134

$1, 467 - 2, 444

$1, 538 - 2, 563

SIZE MEQAWATTS

50

$1, 670 - 2, 270

$1,968 - 3.656

$1,947 - 3,616

$3,300 - 4,960

$310 - 570

$910 - 1, 250

$1,066 - 1. 777

$2. 480 5, 800

$2. 537 - 6,525

$3, 540 - 6. 580

$3, 420 - 6, 340

100

$1.654 - 2, 756

$1, 648 - 2, 747

$2, 780 - 4, 160

$340 - 590

250 500

$1, 760 - 2,380 $1.490 - 2.010

$1, 780 - 2, 400

$1, 576 - 2,364

$2, 400 - 3, 600 $1, 670 - 2. 510

$650 - 880

$964 1.446

$769 - 1, 795



Table 17

SUPPLY SIDE RESOURCES
ESTIMATING ASSUMPTIONS

CAPIEAL

All estimates include ARIDC at 11%

All estimates include Owner's costs and G & A

- All estimates include inidal spare parts, chemical and stan-up costs

- Switchyard and Transmission costs are excluded. Estimated using separate matrix.

Costs associated with licensing a facility are indicated separately.

All costs are in January 1, 1989 dollars (instantaneous construction basis.)

Income from sale ofstan-up power is excluded.

A nominal cost for land is included in all estimates.

- A three month fuel inventory is included for coal and wood fuel plants.

Operation & Mqintenance

- Plant capacity factor is expressed in tenns of "net" plant capacity.

Operating costs are esdmated for a year of normal operation

Company G&A allocations to the operation of these facilities are not included in the
O&M figures provided.

Replacement capital is not included in O&M.

Fuel

Cost of rolling stock is included in capital cost of facilities.

Oil pricing assumes use of residual (no. 6) fuel oil.

A 14 day inventory of distiUate oil is included as backup for natural gas
to accommodate gas supply interruptions.
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Table 18

t3
s
%

TCCHNOU3GY

FOSSIL

Coal

Conventional PV wet cooling

Conventional PV, dry cooling

Atmospheric Fluidlzed Bed

Pressurlsed Fluidized Bed

Integrated Gasificatlon CC

Gas/Oil

-^ Simple Cycle Combustion Turb

Combined Cycle

Conventional, wet cooling

FUEL CELL

RENBWABLES

Hydroelectric

Pumped Storage

Biomass

Wind

Solar

Geothermal. Binary

Geothermal, Flash

36 - 48

12 24

10

18

18

36 -48

18 - 48

Plant Licensing Period (Months)

SIZE MEQAWATTS

25 50 100

18

18

36 - 48

18 - 48

18 48

24 - 48

24 - 48

24 - 48

24 - 48

24 - 48

24 - 48

24 - 48

36 - 48

18 - 48

12-24

18 - 48

18 - 48

24 - 48

24 - 48

24 - 48

24 - 48

24 - 48

24 - 48

24 - 48

24 - 48

36 - 48

250 500

24 - 48

24 - 48

24 - 48

24 - 48

24 48

24 - 48

24 - 48

24 - 48

24 48

36 48



Table 19

Plant Licensing Cost

LICENSING COST AS A PERCENT OF CAPITAL COST

Size LOW EXPECTED HIGH

>50MW 1% 1. 50% 2%

<50MW 2% 2.50% 3%

Assumption: 1. No strident opposition
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1
%

^

SINGLE UNIT ADDITIONS

LINE MILES 1 0

Table 20

Transmission Line Costs

UNIT SIZE (MW)

1

10

50

100

200

$750

$2,350

$9,300

$17, 800

$34,700

25

$1,000

$2,600

$9,300

$17,800

$34,700

50

$2,500

$5,600

$19, 100

$36,000

$69, 800

MULTIPLE UNIT ADDITIONS

1

10

50

100

200

SAME AS ABOVE

100

$2, 600

$6,000

$21, 000

$39,800

$77,400

$4,700

$9, 100

$28, 300

$52,400

$107,000

250

$4,700

$9, 100

$28,300

$52,400

$107,000

$11,800

$24,800

$82, 800

$155,300

$306,700

500

$11,800

$24,800

$82, 800

$155,300

$306, 700

$18,900

$35, 000

$106, 500

$195,800

$387,500

NOTES ON USE:

1. Determine whether transmission is to be sized for single addition or first of multiple units. Use appropriate tabli
2. Given unit size, estimate distance from bulk transmission grid. The table will give total transmission plan cost.

Interpolate between values for mileages not given on the table.
3. If a major resource is constructed on PacifiCorp's East side to serve West side load, an additional $703, 700, 000

must be added to the cost in the table above. Whether this transmission is actually needed should consider use o
facilities and the energy shape being transmitted.

4. If a major resource is constructed on PacifiCorp's West side to serve East side load, an additional $61, 800, 000
must be added to the costs in the table above.

5. Appropriate wheeling costs depending on unit location should be added for transferring power through BPA's syste



Table 21

Transmission Licensing Period (Months)

Distance miles One State Multi-Stale

1
'§
y

<10

10 - 100

>100

12 - 18

12-24

12 - 36

18 - 24

18 - 36

18 - 48

Assumptions: 1 Federal land involved
2. NEPA is schedule critical item

3. No strident opposition



Table 22

Pulverized Coal

250 mW w/ Wet Coolin 500 mW w/Wet Coolin 315 mW w/Dr Coolin

s
%

Ln
00

Heat Rate, Net (BTU/kWh)

Capital Cost Data (1-1-89 $)

Expected Plant Cost
Expected Licensing Cost
Expected Total Cost

$/kW - Low (-15%)
$/RW - Expected
$/kW - High (+15%)

Estimated Construction Time (mos)
Estimated Licensing Time (mos)

Primary Fuel
Fuel Cost (FOB Mine)

Estimated Capacity Factor

Estimated 0 & M

Total - Excluding Fuel (Mills/kWh

Estimated Economic Life (Yrs)

10, 100

$518,679, 000
$7,780,000

$526,459, 000

$1,781
$2, 106
$2,433

45
24-48

Coal
$.25/mmBTU

70%

6

35

10, 100

$875,489,000
$13, 132,000

$888,621, 000

$1,503
$1,777
$2, 054

60
24-48

Coal
$. 25/mmBTU

70%

4

35

11, 900

$658,350, 000
$9,875, 000

$668, 225, 000

$1,794
$2, 121
$2,452

60
24-48

Coal
$.25/mmBTU

70%

5

35
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This technology is in the pilot / demonstration phase with several plans under construction and
operation nationwide. Coimnercial availability is expected in the 1990-1995 period. Examples
of cost estimates are in Table 23.

Intesrated Gasificarion Combined Cycle fIGCCI Pulverized coal is fed into a gasifier
where it reacts with oxygen to produce an intermediate BTU gas. After the gas passes through
a cooling section, sulfur and nitrogen compounds are removed and the clean gas is fired in a
combustion turbine. The hot exhaust gases generate steam in heat recovery boilers. The steam
is used to drive a steam turbine generator. The sulfur compounds are reduced to elemental
sulfur in a Claus plant. No additional pamculate or de-sulfurizarion systems are included.
Costs for the gasifier are included in the total plant costs.

This technology is in the pilot stage. An estimate of what costs might be available in Ae future
is shown in Table 24.

Gas/OU Simple Cycle Combustion Turbine The simple cycle combustion turbine
represents a relatively inexpensive power resource to construct. Typically low sulfur
distillate/gas or residual fuefis fired in a combustion turbine/electric generator. There are
various opdons for using such facilities such as peaking units, firming nonfinn energy from
the hydroelectric system or as base load facilities. Due to the anticipated expense of natural gas
or fuel oil, one would anticipate that the units would not be used as a base load firm resource.
With reladvely low capitafcost, however, they are candidates for use in a non fmn hydro
strategy.

The estimates usied in diis study assume use of conventional 50 aad 100 megawatt combustion
turbines and as "advanced technology" combustion turbine for the 130 megawatt facility.
These units are considered stand alone units and do not include any provisions for eventual
conversion into a combined cycle facility. The cost esdmates are contained in Table 25.

Gas/Oil Combined Cycle Turbine Low sulfur distillate/gas or residual fuel is fired in a
combustion turbine/electric generator. The hot exhaust gases from the turbine pass through a
heat recovery steam generator that produces steam for a conventional steam turbine/electric
generator.

This is considered a mature technology and provides the option of being constructed in stages,
inidally as a simple cycle facUity with the later addidon of the combined feature. A sample cost
estimate is included as Table 26.

Hvdroelectric Hydroelectric generation is an existing commercially available resource
which has recendy received strong environmental review. Most environmentally acceptable
large-scale hydropower sites have been developed. The adoption of the Northwest Power
Planning Councils Protected Areas concept, the passage of HB-2990 in Oregon and the
extensirai of the Wild and Scenic Rivers list in Oregon have defined guidelines for future
development of both large and small scale facilities. Small scale development has attractive
characttristics, including short construction lead time and small increments of capacity.
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Table 23

Atmospheric Fluidized Bed

100 mw 250 mw

Heat Rate, Net (BTU/kWh)

Capital Cost Data (1-1-89 $)

Expected Plant Cost
Expected Licensing Cost
Expected Total Cost

$/kW - Low (-25%)
$/kW - Expected
$/kW - High (+25%)

Estimated Construction Time (mos
Estimated Licensing Time (mos)

Primary Fuel
Fuel Cost (FOB Mine)

Estimated Capacity Factor

Estimated 0 & M
Total - Excluding Fuel(Mills/

Estimated Economic Life (Yrs)

11, 670

$220,503,000
$3,308,000

$223, 811, 000

$1,670
$2,238
$2,811

48
24 - 48

Coal
$. 25/mmBTU

80

11.2

35

10, 045

$492,406, 000
$7,386,000

$499, 792, 000

$1,592
$1,999
$2, 411

54
24 - 48

Coal
$. 25/mmBTU

80

9.1

35
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Table 24

Integrated Gasification Combined Cycle

250 mw IGCC 500 mw IGCC

Heat Rate, Net (BTU/RWh)

Capital Cost Data (1-1-89 $)

Expected Plant Cost
Expected Licensing Cost
Expected Total Cost

$/kW - Low (-20%)
$/kW - Expected
$/kW - High (+20%)

Estimated Construction Time (mos)
Estimated Licensing Time (mos)

Primary Fuel
Fuel Cost (FOB Mine)

Estimated Capacity Factor

Estimated 0 & M
Total - Excluding Fuel(Mills/kWh

Estimated Economic Life (Yrs)

10, 130

$692, 328, 000
$10,385,000

$702,713,000

$2,237
$2,811
$3,390

48
24 - 48

Coal

$0. 25/mmBTU

80%

11

35

9, 470

$1, 044, 000, 000
$15, 660, 000

$1,059, 660,000

$1,687
$2, 119
$2,555

48
24 - 48

Coal
$0. 25/mmBTU

80%

8

35
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The majority of the hydroelectric facilities are located within the Pacific Division.
Hydroelectric makes up 11.3% of Pacific Division's existing resource portfolio while
contributing 1.5% of the total on Utah Division's system. Estimates of hydroelectric costs are
outlined in Table 27.

Fuel Cells Fuel cell power plants conven the energy of hydrocarbon based fuel directly
into electricity through an electrochemical process. Because the same electrochemical reacdons
occur in each individual cell, power efficiency is virtually independent of the number of cells
and plant size. First-generation phosphoric acid fuel cells are on the verge of
commercialization with more advanced molten carbonate and solid oxide systems currently
making steady progress. Incendves for fuel ceU appUcauon are: quiet and relatively poUurion-
free operation, ease of siting, modularity, high efficiency, cogeneration potential and rapid
installation rime. For utility planning purposes and allowing for the technology to develop a
proven and reliable track record, fuel cells of one type or another may become a viable resource
option in about ten years. Cost estimates of a fuel ceU applicadon are contained in Table 28

Biomass OiVood Waste) Wood wastes are fired in a bofler producing steam that is sent to
a conventional turbine/generator. Steam is condensed and recycled. No cogeneration features
are included. The cost of particulate removal equipment has been included in the cost
estimates. This is a mature and available technology, but development will largely depend on
fuel availability and cost Cost estimates of a biomass facility are contained in Table 29.

Wind Power Intermediate sized wind energy conversion systems (i.e. 50 to 500 kw wind
turbines) have evolved into a fairly proven generation technology. Wind power generation has
minimum environmental impacts, long-term fuel availability (no fuel cost) and a shon lead time
compared to convendonal power plants. Problems associated with wind generation are related
to: high cost, low capacity factor, unreliable (nonfirm) characteristic of the wind resource,
the site specific nature of wind energy, and esthetics.

Wind energy has been developed on a large scale in California primarily due to favorable utility
buy-back arrangements, significant tax incentives, and a conducive wind environment.

Smaller demonstration projects have been developed in the Pacific Northwest with minimum
success. A major detriment in this area has been Ac relative high cost of energy. Cost estimate
for wind energy is contained in Table 30.

Solar Power Recent breakthroughs in solar cell efficiencies have greatly improved the
competitiveness of photovoltaic (PV) systems when compared to conventional generation
technologies.

Advantages of PV systems include: direct energy conversion (sunlight into electricity) with no
moving pans, long-tenn fuel availability (no fuel cost), modular design, siting flexibility, no
air or water pollutants and shon construction time. Disadvantages include: high
capital/construction costs, intermittent (nonfirm) availability, long-term reliability
uncertainties, short component life, minimal commercial track record, and restricted siting
opportunities. Cost estimate for a solar facility is contained in Table 31.
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Table 25

Combustion Turbines

50 mw Sim Ie C de GT 130 mw Sim Ie C de GT

1
'§
a

Heat Rate, Net (BTU/kWh)

Capital Cost Data (1-1-89 $)

Expected Plant Cost
Expected Licensing Cost
Expected Total Cost

$/kW - Low (-20%)
$/kW - Expected
$/kW - High (+20%)

Estimated Construction Time (mos)
Estimated Licensing Time (mos)

Primary Fuel
Fuel Cost N.G. Interruptible

N.G. Firm
N.G. Hybrid

Estimated Capacity Factor

Estimated 0 & M
Total - Excluding Fuel (Mills/kWh)

Estimated Economic Life (Yrs)

13, 800

$23, 555, 000
$589,000

$24, 144, 000

$384
$483
$576

24
24 - 48

Gas
$2. 42/mmBTU
$3. 27/mmBTU
$2. 85/mmBTU

20

5

30

13, 100

$45, 800,000
$687, 000

$46,487,000

(-30%) $253
$358

(+30%) $467

30
24 - 48

Gas
$2. 42/mmBTU
$3.27/mmBTU
$2. 85/mmBTU

20

5

30



Table 26

Combined Cycle

250 mw Combined C de

Heat Rate, Net (BTU/kWh)

Capital Cost Data (1-1-89 $)

Expected Plant Cost
Expected Licensing Cost
Expected Total Cost

$/RW - Low (-15%)
$/kW - Expected
$/kW - High (+15%)

Estimated Construction Time (mos)
Estimated Licensing Time (mos)

Primary Fuel
Fuel Cost N.G. Interruptible

N.G. Firm
N.G. Hybrid

Estimated Capacity Factor

Estimated 0 & M

Total - Excluding Fuel (Mills/kWh)

Estimated Economic Life (Yrs)

8, 310

$188,913, 000
$2, 834, 000

$191,747, 000

$649
$767
$886

42
24 - 48

Gas
$2. 42/mmBTU
$3. 27/mmBTU
$2.85/mmBTU

80%

3

35
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Table 27

Hydroelectrlc Facilities

16 mw H dro - Shad Cove 10 mw Generic

1
'§
g!

Heat Rate, Net (BTU/kWh)

Capital Cost Data (1-1-89 $)

Expected Plant Cost
Expected Licensing Cost
Expected Total Cost

$/kW - Low (-25%)
$/RW - Expected
$/kW - High (+25%)

Estimated Construction Time (mos)
Estimated Licensing Time (mos)

Primary Fuel
Fuel Cost

Estimated Capacity Factor

Estimated 0 & M

Total - Excluding Fuel (Mills/RWh

Estimated Economic Life (Yrs)

NA

$32, 806,000
$820,000

$33, 626, 000

$1, 569
$2, 100
$2, 640

36
36 - 48

Water
NA.

40%

2

35

NA

$20, 896,000
$522,000

$21, 418, 000

(-10%) $1, 919
$2, 142

(+50%) $3,228

36
36 - 48

Water
NA.

40%

6

35



Table 28

Fuel Cell

10 mw Fuel Cell

Heat Rate, Net (BTU/kWh)

Capital Cost Data (1-1-89 $)

Expected Plant Cost
Expected Licensing Cost
Expected Total Cost

$/RW - Low (-70%)
$/RW - Expected
$/kW - High (+30%)

Estimated Construction Time (mos)
Estimated Licensing Time (mos)

Primary Fuel
Fuel Cost N. G. Interruptible

N.G. Firm

Estimated Capacity Factor

Estimated 0 & M
Total - Excluding Fuel (Mills/kWh

Estimated Economic Life (Yrs)

8, 050

$35,000,000
$875,000

$35,875,000

$1,071
$3,588
$4,686

42
18

Natural Gas
$2.42/mmBTU
$3.27/mmBTU

60

3

30
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Table 29

Biomass

25 mw Full Condensin

Heat Rate, Net (BTU/RWh)

Capital Cost Data (1-1-89 $)

Expected Plant Cost
Expected Licensing Cost
Expected Total Cost

$/kW - Low (-25%)
$/kW - Expected
$/kW - High (+25%)

Estimated Construction Time (mos)
Estimated Licensing Time (mos)

Primary Fuel
Fuel Cost

Estimated Capacity Factor

Estimated 0 & M
Total - Excluding Fuel (Mills/kWh)

Estimated Economic Life (Yrs)

14, 750

$48,885,000
$1, 222, 000

$50, 107, 000

$1,496
$2,004
$2, 517

36
36 - 48

Wood Waste

$l. 12/mmBTU

70%

19

35
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Table 30

Wind

5 mw Windfarm

Heat Rate, Net (BTU/kWh)

Capita] Cost Data (1-1-89 $)

Expected Plant Cost
Expected Licensing Cost
Expected Total Cost

$/kW - Low (-25%)
$/RW - Expected
$/RW - High (+25%)

Estimated Construction Time (mos)
Estimated Licensing Time (mos)

Primary Fuel
Fuel Cost

Estimated Capacity Factor

Estimated 0 & M

Total - Excluding Fuel (Mills/kWh)

Estimated Economic Life (Yrs)

N. A.

$10,586,000
$265, 000

$10,851,000

$1,620
$2, 170
$2,726

30
12 - 24

Wind
N. A.

20%

10
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Table 31

Solar

(Present Cost) (Potential Future Cost)

10 MW Concentratin PV 10 MW Concentratin PV

1
^

s

Heat Rate, Net (BTU/kWh)

Capital Cost Data (1-1-89 $)

Expected Plant Cost
Expected Licensing Cost
Expected Total Cost

$/kW - Low
$/kW - Expected
$/kW - High

Estimated Construction Time (mos)
Estimated Licensing Time (mos)

Primary Fuel
Fuel Cost

Estimated Capacity Factor

Estimated 0 & M
Total - Excluding FuelfMills/kWh)

Estimated Economic Life (Yrs)

Levelized Cost (Milts/kWh)

NA.

$41, 271, 000
$565,000

$41,836,000

$2,927
$4, 182
$7,527

12
12 - 24

Solar
NA.

27%

8 - 9

30

165

NA.

$10, 826, 000
$565,000

$11,391, 000

$951
$1, 138
$1,324

12
12 - 24

Solar
NA

27%

6 - 7

30

43
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Geothermal Generation of electricity from geothermal resources has been in use for
many years at various locations around the world. Flashed steam plants are used when
geothermal fluids are of sufficient temperature to flash to steam when raised to the earth's
surface and parriaUy de-pressurized. This steam is used to drive a steam turbine generator.

Binary cycle plants are used for geothermal fluids too cool to produce useful amounts of steam
when de-pressurized. In these plants the geothermal fluid is used to vaporize a secondary
working fluid having a low boiling point. The secondary working fluid is then used to drive a
turbine-generator.

Both flashed steam and binary cycle units have been demonstrated and are commercially
available. There are estimates of vast amounts of geothermal resources in the Pacific
Northwest. To date many of the potendal sites have not been developed to the point of proving
the existence of sufficient resource for electrical production. Exploratory drilling is continuing
at a number of sites. Cost estimates for various geothennal facilides are contained in Table 32.

Future Coal Prices

The price of coal contained in the fuel cost esdmates for coal-fired facilities are based on
Powder River Basin mine-month estimates. FOB mine estimates were utilized due to the
unknown location of potential coal burning facilities. To obtain total delivered fuel cost a
transportation adder need to be applied. Figure 11 presents a graphical representation of
estimated transportation costs.

The base price of $.25 / mmBTU is based on recent experience. It is further substantiated by
the Autumn 1988 issue of the DRI Energy Review which lists a price of $0.20 / mmBTU for
mine mouth coal in the Rocky Mountain area. In June 1988 a staff paper of the Northwest
Power Planning Council recommended a fuel price of $1.50 / mmBTU for Powder River
Basin coal delivered to the Boardman, Oregon area. Removing the transportation component
results in a mine mouth price of $0.26 / mmBTU.

Data Resources esdmates the "Average Mine Mouth Price by Udliries" for coal in the Rocky
Mountain Area to be $0.57 / mmBTU in 1989 dollars. This cost is based on existing contracts
and price structures. The average transportation adder applied by DRI to deliver coal to the
Washington/Oregon area was $1. 11 / mmBTU. This brings the total cost of Powder River
Basin coal delivered to the Pacific Northwest to approximately $1.66 / mmBTU. The 1988
Supplement to the 1986 Power Plan indicates delivered Powder River Basin coal pricing
starting at $1.49 / mmBTU in 1988 dollars. This represents a reduction from the $2. 15 /
mmBTU (1988 dollars) used in the 1986 Power Plan.

At the current time there is little cost difference between long-tenn contract versus short-term,
or spot prices, in the coal market. The 1988 DRI Autumn Energy Review states that new
contract prices are cuirently at or near the spot price due to the level of demand being far below
the level of productive capacity.

A long-term contract would most likely be structured with "reopeners" scheduled to occiir at
periodic intervals over the duration of the contract During the "reopener" the price would be
renegotiated based upon then current market condinons.
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Table 32

Geothermal

50 mw Binar 10 mw Flash 50 mw Flash

.a
I

Heat Rate, Net (BTU/kWh)

Capital Cost Data (1-1-89 $)

Expected Plant Cost
Expected Licensing Cost
Expected Total Cost

$/RW - Low (-30%)
$/kW - Expected
$/kW - High (+30%)

Estimated Construction Time (mos)
Estimated Licensing Time (mos)

Primary Fuel
Fuel Cost

Estimated Capacity Factor

Estimated 0 & M
Total - Excluding Fuel(Mills/kWh)

Estimated Economic Life (Yrs)

$88,480,000
$2,212, 000

$90, 692, 000

$1,252
$1, 814
$2,346

36
18 - 48

Geothermal Fluid

80%

10

35

$15,291,000
$382,000

$15, 673, 000

(-40%) $936
$1,567

(+40%) $2,205

36
18 - 48

Geothermal Fluid

80%

42

35

$82, 881,000
$2, 072, 000

$84, 953, 000

(-30%) $1,172
$1,699

(+30%) $2,203

36
18 - 48

Geothermal Fluid

80%

10

35
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The transportation cost curve was based upon recently received coal-hauling price quotes. The
1988 NPPC study on Cost and AvaUabiIity of New Generating Resources uses an average cost
of $0.02 / ton nule ($0. 0012 / mmBTU mile) for transportadon which is more conservative
than the Company's cost figures. This figure could be used in lieu of the Company's cost
history to arrive at a more conservative total delivered cost For example, the ttansportation
adder for shipment of Powder River Basin coal to Boardman, Oregon, is^O.88 / mmBTU
based upon the Company's experience versus $1.25 / mmBTU using the NPPC.

C. THE ENERGY MARKETPLACE

Purchases From Other Utilities

In addition to purchases under BPA NR, and other specific purchase / exchange alternatives,
the Company will have the opportunity to make addiuonal power purchases from other western
US and Canadian utilities on the open wholesale power market

Purchases and exchanges with other utilides have historically been an important component of
the total resource portfolio. These pin-chases will be utilized to meet system requirements and
provide low cost, reliable, service to customere. Power pmchases are an important component
of a flexible resource strategy which maximizes the total benefits available from integrated
utility systems. RAMPP analysis demonstrates that surplus energy, and capacity and firm
energy purchases, as well as various fonns of capacity / energy exchange, will contmue to be a
viable supply option throughout the forecast period.

A significant amount of surplus generating capabiUty currently exists wiiiim the WSCC region.
Themajodty of this surplus capability is located in areas which exhibit characterisdcs of: a
predominance of thermal generation, reduced load pnwth, capadty additions which have
come on line ahead of need, and large seasonal load differences. In addition, utility systems
which are predominandy hydro-based typically have significant amounts of surplus energy
available for sale over the course of a year. These characterisucs result in significant amounts
of available generadng capability in excess of local needs.

The Company has numerous power supply airangements wiA neighboring utilities located
throughout the Western Systems Coordinating Council (WSCC). Among the services required
are: baseload energy, winter peaking, seasonal capacity exchange, and capacity / energy
exchange. Udliries in neighboring regfons of the WSCC are cuirently providing many of these
services. In the future, this surplus generating capability of neighboring systems could be
relied upon to provide a portion of new resources acquired to meet increasing customer
demand. An analysis was performed to estimate the amount of suiplus capability Aat could be
made available for purchase, assuming adequate ttansmission capability exists. The result of
this analysis is discussed for the Rocky Mountain Power Area, and the Arizona - New Mexico
Power Areas.

Rocky Mountain Power Area: The Rocky Mountain area contains a significant amount of
underutUized, base-load, coal-fired generating capability which can be utilized at levels
substantially in excess of those required to serve local load requirements. It is esdmated that
500 to 1,200 average megawatts of energy is available in the Rocky Mountain area that is in
excess of that usable for local requirements.
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While the price of surplus energy from Rocky Mountain coal facilides will be determined by
negouations, it is reasonable to assume that energy not usable for local area needs, and not
otherwise utilized, would be available for a reasonable markup over actual production costs.
Assuming a 20 percent markup and using generally available information reflecdng fuel cost
and O&M expense for Rocky Mountain facilides, such energy is estimated to be available in a
range of $20 to $25 per megawatthour in 1989, and using projected Data Resources escalators
applicable to the region, in the range of $30 to 35 per megawatthour by the year 2000. All
price projections are presented in nominal terms.
Arizona - New Mexico Power Area: The Arizona - New Mexico area also contains a
significant amount of underutilized base load coal and natural gas-fired generating capability
which can be utilized at levels substantially in excess of those required to serve local load
requirements. It is estimated that 500 to 2,000 average megawatts of energy is available in the
Arizona - New Mexico area that is in excess of that useable for local requirements.

While the price of surplus energy from Arizona - New Mexico coal facilines will also be
determined by negodations, it is reasonable to assume that energy not usable for local area
needs, and not otherwise udlized, would be available for a reasonable markup over actual
production costs. Assuming a 20 percent markup and using generally available infonnadon
reflecting fuel cost and O&M expense for Arizona - New Mexico facilides, we believe such
coal-fired energy is estimated to be available in a range of $25 to 30 per megawatthour in 1989,
and using projected DRI escalators applicable to the region, in the range of $40 to 45 per
megawatthour in the year 2000.

Assuming a 10 percent markup over producuon costs for natural gas-fired faciUdes, this energy
will be available in a range of $30 to 35 per megawatthour in 1989, and in the range of $55 to
60 per megawatthour in the year 1997. All price projections are presented in nominal terms.

Approximately 400 megawatts of capacity and 170 average megawatts of energy have been
included in the resource portfolio to reflect potential future purchases as described above.

Cogeneration Potential At Customer Locations

Many current large industrial customers have significant amounts of cogeneradon potendal.
Several customers have already invested in on-site electrical generadng equipment and have
been successfully operating it for many years. Others have signed special cogenerarion deferral
contracts, or are purchasing large amounts of interropdble power, in order to maximize the total
economic benefits that are available for both the potential cogenerator, the udlity, and all other
remaining customers. Cogeneradon at customer facilides will be an important component of
the Company's new resource portfolio.

Studies were conducted that assessed the cogeneration potential that currenfly exists on Pacific
Division's system, and on Utah Division's system. Detailed models were developed
independently for each of the two divisions. Each model evaluated the cogeneration potential at
specific large industrial locadons, and for smaller customers that are aggregated into more
general market classifications. Pacific Division's model evaluated customers whose load
exceeded one megawatt on an individual basis, while customers whose load was under one
megawatt were evaluated on a generic basis. Utah Division's model evaluated all customers
whose load exceeded 100 kilowatts on an individual basis.
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Each model incorporated a set of input variables such as, system size, heat rate, capital cost,
non-fuel operation and maintenance cost, fuel price, life of project, discount rate, and reliability
rate; to aiiive at a project's levelized cost. Facility sizes were summed at various energy price
levels to arrive at the total cogeneration potential available at each price. These various
summations produced the cogeneration resource supply curves.

As pan of the least cost planning process, cogenerarion supply curves were generated for the
high, medium, and low growth "scenarios. Within each of these scenarios, tfaejissumptions
regarding fuel prices, discount rates, and future economic acdvity were varied. The resulting
high, medium, and low cogeneration supply curves were considered as components of the
aggregate resource portfolio.

The following brief description of the results of the analysis indicates the magnitude of the
esdmated cogeneration potential that currendy exists on the Company s systems.

P cific Divi ion: The amount of cogenerarion potendal currently existing at Pacific Division's
industrial locations is estimated to be around 175 to 200 average megawatts at a levelized cost
of between $30 and $40 per raegawatthour. The majority of this potential is comprised of pulp
and paper, lumber and wood products, and chemical facilities. An additional 100 average
megawatts of cogeneration potential is added between $40 and $80 per megawatthour. The
majority of this addiuonal potendal is located at lumber and wood product, food processing
faciliues, and at petroleum refineries. Total industrial cogeneration potential is approximately
300 average megawatts at levelized costs ranging up to $80 per megawatthour.

The esdmate of industrial cogenerarion potential varies over the forecast interval on the basis of
changing levels of economic activity." Table 33 presents a summary of Pacific Division's
cogeiieration potential scenario analysis. The results are presented fcn- the high, base, and low
economic forecasts in five year intervals beginning in 1990 and continuing through 2010. In
addition, the results arc displayed over fourlevelized cost categories ranging from $40 or less
to $100 per megawatthour. ' Taking the levelized cost category of $40.00 per megawatthour as
an example, high case cogenerauoii potential increases from 240 average megawatts m 1990 to
410 average megawatts by 2010, base case cogenerariqn potendal increases from 200 average
megawatts in 1990 to 205 average megawatts by 2010, and low case cogenaation potential
increases from 105 average megawatts in 1990 to 200 average megawatts by 2010.

The amount of cogenerarion potential currendy existing at commercial locauonsis estimated to
be around five average megawatts at a levelized cost of $80 per megawatthour. The majority of
this potential is located at several large hospitals. An addidonal 35 average megawatts is added
to commercial cogenerarion potendal between $80 and $90 per megawatthour_ The majority of
this addidonal potendal is accounted for by several large education facilities. Total commercial
cogenerarion potential is approximately 40 average megawatts at levelized costs ranging up to
$90 per megawatthour.

Utah Division: The amount of cogenerauon potential currentty existing at Utah Division's
industrial locations is estimated to be around 160 average megawatts at a levelized cost of $60
per megawatthour. The estimate of cogeneration potential increases sharply at higher cost
levels. It is estimated that 418 average megawatts ofcogeneration potendal exists at a levelized
cost of $80 per megawatthour.
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Table 33

Pacific Division

INDUSTRIAL COGENERATION POTENTIAL
1990 to 2010 - High / Base / Low Economic Scenarios

(Dollar Figures = Levelized Cost Energy Figures = Average Megawatts)

$40.00 / MWa $60.00 / MWa $80.00 / MWa $100.00 / MWa

High Base Low High Base Low High Base Low High Base Low

1990 240 200 105 275 240 220 340 300 280 340 310 295

1
'§
s"

1995 300 260 185 350 310 240 410 365 290 415 370 315

2000 360 295 195 415 345 240 480 415 300 490 420 320

2005 385 300 200 450 360 240 520 435 315 525 440 330

2010 410 305 200 490 370 250 560 440 315 575 450 330
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Currently, a significant amount of low-cost cogenerarion exists at several large industrial
locations. The fixed costs associated with these facilities are low, they are well maintained,
and can be fueled by a variety of sources. It is anticipated that in the future these facilities will
operate solely for the benefit of their owners. Consequently, these technologies are not
considered as part of the overall cogeneradon potential.

The esdmates of Utah Division's industrial cogeneration potential vary over the forecast
interval on the basis of changing levels of economic activity. Table 34 presents a summary of
the cogeneration potential scenario analysis. The results are presented for the high, base, and
low economic forecasts in five year intervals beginning in 1990 and continuing through 2010.
In addition, the results are displayed over four levelized cost categories ranging &om $40.00 to
$100.00 per megawatthour. Taking the levelized cost category of $60.00 per megawatthour as
an example, high case cogeneracion potential increases from 320 average megawatts in 1990 to
489 average megawatts by 2010, base case cogenerarion potential increases from 169 average
megawatts in 1990 to 206 average megawatts by 2010, and low case cogeneration potential
increases from 92 average megawatts in 1990 to 80 average megawatts by 2010.

By comparing Table 33 with Table 34 some of the major structural differences between the
Divisions' cogenerarion potential can be highlighted. In total, Utah Division has a larger
cogeneration potential than Pacific Division, but at a much higher cost. The relative cost
differential is caused by Utah's lack of abundant, low-cost, biomass fuels as well as a large
base of pulp and paper manufacturing facilities, both of which exist within the Pacific
Northwest. Consequendy, the majority of Utah's cogeneration potential consists of natural
gas-fired combustion turbines and combined cycle units, or coal-fu-ed steam units.

The amount of cogeneration potential currently existing at Utah's commercial locations is
estimated to be around 19 average megawatts at a levelized cost of $80 per megawatthour.

Total Company: Taken together, the cogeneradon potenual located at existing customer
facilities is nearly 250 average megawatts at a levelized life cycle cost of $40.00 or less per
megawatthour. At a levelized life cycle cost of $60.00 per megawatthourthe cogeneradon
potential of existing customers jumps to over 400 average megawatts.

These models will continue to be developed and refined as part of the ongoing planning
process. In addition, contractual arrangements with the most economical cogeneration
candidates will be developed and tested; and the ability to own and operate cogeneration
facilities as part of industrial processes will be demonstrated.

Non-UtiIity Generation

Non-utility generation (N'UG) refers to electrical generation that could be made available for
purchase through direct negoriadon or through some form of bidding process. Udlities in
many parts of the country are beginning to rely upon off-system sources to supply a portion of
their new capacity and energy requirements. The recent non-utility resource acquisition activity
of utilities such as Virginia Power, the Northern California Power Agency, and POWEREX
(BC Hydro's new power marketing subsidiaiy) indicate that the non-utility generation industry
is becoming a viable alternative to new generation facilides for some applications. Non-uality
generation will be a viable supply option so long as system requirements are met, and the price
of the ouq)ut is competitive with that obtainable from other supply, or efficiency sources.
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Table 34

Utah Division

INDUSTRIAL COGENERATION POTENTIAL
1990 to 2010 - High / Base / Low Economic Scenarios

(Dollar Figures = Levelized Cost Energy Figures = Average Megawatts)

$40.00 / MWa $60.00 / MWa $80.00 / MWa $100.00 / MWa

High Base Low High Base Low High Base Low High Base Low

1990 62 63 62 320 169 92 577 436 393 653 571 543

1995 71 65 56 365 176 83 659 453 355 746 594 490

2000 76 68 56 391 185 82 707 477 352 800 625 486

2005 86 72 55 443 195 81 800 503 348 905 659 481

2010 95 76 54 489 206 80 883 532 343 1000 697 474
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An evaluation of this evolving industry was perfonned in order to begin placing reasonable
bounds around the expected future quantity, and price, of its product. Lack of sufficient
regional experience and operating history limits the ability to produce precise forecasts of die
industries potential size, availability, operating characterisdcs, and costs. However, it can be
stated that the current national trends appear to be very favorable to the development of a robust
independent power generation market that will be capable of delivering sigmficant quantities of
reliable, cost-effective, electricity as well as other energy services.
The enactment of Sections 201 and 210 of the Public UtUiues Regulatory PoUcies Act of 1978,
and the development of the FERC mles that implemented them, encouraged the development of
an independent cogenerarion and small power production industry. This development was
further encouraged by the deregulation of the natural gas industry, the repeal of Ae Fuels Use
Act, and the deceleration of electric utility generation construction programs. These
institutional changes have brought about Ae advancement and evolution of a number of
independent power supply companies and a related network of consultants, manufacturers,
engineering companies, and financial institutions.

Significant industry development is occurring on a nadonal basis as developers (such as
Applied Energy Services and Bonneville Pacific), equipment manufacturers (such as
Wesringhouse, ''General Electric, and Babcock and WUcox), design & engineering consulting
f urns (such as Fluor and Bechtel), electric and natural gas utility subsidiaries (such as
Mission Energy and Dominion Energy), and financial institutions (such as Prudential and
John Hancock) enter the market independently or on a joint venture basis.

Currently, the NUG market is highly fragmented. The major suppliers, and the various
combination of suppliers, are concentrating in different sections of the total energy market.
The type of customer that each of these suppliers attempts to^cquire differs with the particular
secdo'ii of the market that they are attempting to compete in. The customers that these suppliers
compete for include:

udliries that might require addidonal resources,

large industrial fadlides that nright require process heat and/or electricity,

large commercial customers that might require space conditioning, electricity, and/or
energy management services, and

mumcipalities that might require waste management, electrical generation, or a new
source of revenue.

Suppliers in the NUG industry compete with one another to provide one or more types of
service to their customers. Some suppliers are attempting to become "full-service energy
providers; making available to the customer the full package of planning, design, fmanang;
procurement, construction, and operation. Among the specific services that these NUG
suppliers are providing to the market are: design and engineering, feasibility analysis, site
preparation, permitting, hardware manufacture and/or procurement, construction and/or
installation, operation and/or management, and maintenance.

It is important to keep in mind that the NUG industry is a total energy service industry;
providing non-electric services such as: process heat, space conditioning, and waste
management. What sets this new industry apart from the tradidonal energy hardware design
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and construction business is it's ability to generate vast amounts of reliable, off-system,
electricity. Consequently, it becomes convenient to categorize the markets that these suppliers
are competing in by the installed capacity of the generadon devices they bring into being.

On this basis, the NUG suppliers appear to be competing in one or more of three distinct
markets: I) the "utility grade" market where unit sizes range from 100 to 250 megawatts, 2)
the "industrial grade" market where unit sizes vary from 1 to 100 megawatts, and 3) the
"small scale" market where unit sizes vary fi-om 20 to 1000 kilowatts.
Utility grade suppliers are developing combustion turbines, combined-cycle stations, fluidized-
bed and pulverized coal stations, and hydroelecdc sites. The fuels used by these facilities are
mainly coal, natural gas, petroleum waste coal, and hydropower. The units being constructed
by these suppliers are not significandy different from standard udlity-owned facUiries.

Industrial grade suppliers are developing waste to energy stations, biomass stations, and
reciprocating engines, in addidon to the udlity-grade technologies listed above. Fuel sources
for these stations include coal, natural gas, petroleum waste coal, hydropower, municipal
waste, and biomass (including wood waste and black liquor).

Small scale suppliers are developing modular, ready-to-install, cogenerarion systems that are
based on reciprocaring engines. The two premier manufacturers of these devices are Tecogen
Inc. (a subsidiary of Thenno Electron) , and Ultrasystems Inc. These devices typically
produce electddty and hot water. Some of the latest designs also produce refiigeradon. These
devices are typically installed in locauons such as: hospitals, hotels, schools, restaurants, and
health clubs. The main fuel source for these devices is typically natural gas, although many
have a dual-fuel capability that utilizes diesel fuel.

The direction that the NUG industry will take in the future is highly uncertain. The safest
conclusion that can be reached is that the industry will continue to grow both in terms of its
size, and in its relative importance to the total US energy picture. The uncertainty arises over
the eventual organization of the industry, what role the electric utilities will play, and which
regions of the countty will be the most affected.

One vision of the organizadon of the future NUG industry is one where the industry is
comprised of five or six muld-billion dollar, muld-state, generadon companies each with a
large portfolio of diverse facilides totaling several thousand megawatts of installed capacity. A
constraint upon this vision is its requirement for a large number of qualified management teams
which can successfully operate within an environment inhabited by federal regulators, planning
and regulatory agencies from several states, numerous utilities and other basic energy
providers, numerous diverse facility types /technologies / and sizes, and many large individual
customers.

Another vision of future NUG industry organization is one where NUG suppliers continue to
concentrate, and consolidate, within relatively narrow market segments such as utility grade
CT s, municipal waste management facilities, industrial boiler and generator sets, and small-
scale generator networks.

The role to be played by the electric udlities in the industries evolution is also an element of
uncertainty. While many udlides have ventured into segments of the NUG industry, others are
holding back until issues relating to the Public Utilities Holding Company Act, and
transmission access are resolved. The potential impact that changes to either the Holding
Company Act, or to transmission access, could have on the NUG industry is enormous.
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A further uncertainty regards which areas of the country will be most affected by the NUG
mdiKttyonce thelarger organization and political questions have been resolved- SUPPlierJm
theNUG industry have the ability to do business virtually anywhere in the country, in fact
many suppliers are currently moving into overseas markets.

The current direction in which the industry appears to be heading is toward areas of the country
that exhibit one or more of the foUowing characteristics:

1) rapid, and sustained, energy and demand growth,

2) current, or impending, shortages of generating capacity,

3) relatively high commercial and industrial electncity prices
(high in relation to the price of natural gas, and petroleum),

4) a large number of aging, high-cost, utility facilities.

Currently, the majority of NUG activity, inclu^ng earUer investments that quaUfi^ undCT
PURPA, is concenttated in California, the Gulf Coast states, and in a band that runs fi-om^die
mid-Atiantic coast states into New England. While these areas host the majority of the NUG
liwesbnent, isolated pockets of activity are scattered throughout the counny wherever large
iiidusmal customers Aat are weU suited for cogeneration have access to sufficient quantities of
low-cost fuel.

Industry analysts are predicting that in the next twenty years the MUG industry will experience
rapid growth.' These analysts further expect that the majonty of this growth will be mAe areas
ofAecouncy that are already experiencing significant NUG activity. Growth is expected m
each of Ac teeegenCTrimarket areas identified earUer. UtiUty grade investments wiU be made
primarily in response to utility requests for new capacity to meet increased demand, or to
replace agmgfacilides. Industrial grade investments will be made in re?Ponsetoutluty
requests far new facUiues, and large'customer demands for lower-cost total ena-gy service.
Small scale investments wUl be made in response to high utility demand charges in order to
lower the total energy service cost of small customers.

The NUG markets that are expected to have the greatest impact on the areas served by Pacific
Division and Utah Division are the utility grade market, and the industtial grade market
CuiTendy. die MUG industry derives most of its potential within the Pacific Northwest from
low cost, indigenous, fuel sources such as; wood waste, black liquor, hydro, and geothermal^
and frompre-existing process steam systems which can accommodate the addition of
cogeneradon without extensive facility modification.

The amount of non-utility generadon that is actually constructed will vary over time on the
basis of numerous economic and regulatory variables. Among these variables are; the level of
economic activity, relative fuel prices, utiUty retail and buy-back prices, and various regulatory
and financial incentives.

Small-scale generadon is currently having, and is expected to continue to have, difficulty
gaining a foothold in the regions commercial market. Numerous factors account for. the
expected difficulty that smalF-scale generation is having in gaining widespread peneo-ation.
Among these difficuldes are: high initial capital investment and facility modification costs,
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relatively low purchased electricity prices and customer demand charges, relatively high
natural gas prices, vibration and noise, and recurring maintenance requirements. Small scale
generation will be useful in specific applications at some customer sites as part of an overall
total energy management system. However, at this time the ability of small-scale generation to
achieve widespread penetration within the region appears to be limited.

As previously mentioned, the lack of significant regional experience and operating history
limits the ability to produce precise forecasts of the non-urility generation industnes potential
size, availability, operating characteristics, and costs. Without sufficient local experience to
draw upon, any projection of NUG penetration within this area is speculative.

It is estimated that the current, cost effective, regional non-udlity generation potential could be
as large as 2,000 to 3,000 average megawatts. Included in this total is non-utility generation
potential located within British Columbia. The cost-effecriveness criteria is based upon a total
levelized cost of four cents per kilowatthour. This assessment of regional NUG potential
appears to be consistent with estimates recently published by the Bonneville Power
Administration (which estimated a region-wide cogeneration potential of 1,560 average
megawatts at four cents per kilowatthour) and with the initial response to a recent RFP initiated
by POWEREX (which reportedly received proposals for 3,600 average megawatts at four
cents per kilowatthour - a number which given Virginia Power s experience will be revised
downward).

The methods of assessing the regions non-utility generadon potendal, and the means by which
it can be acquired in a manner which benefits all customers, will continue to be developed and
refined as part of the evolving planning process.

Competitive Bidding

Voluntary competidve bidding processes will be an important element in assuring that
marketplace-based resources, as well as other demand-side and supply-side resources, are
acquired at the least cost subject to several crucial non-price criteria. These non-price criteria,
such as dispatchability, fuel diversity, and the financial stability of the potential developer, are
important elements in assuring that power, or efficiency savings, that are acquired through a
bidding process actually produce the promised energy service.

Adequately documenting the extent to which competidve bidding may be udlized to acquire
new resources, and the associated terms and conditions, is extremely difficult in the face of
insufficient regional experience in calling for, and acquiring, new power sources through
bidding. However, the planning process indicates that the range of prices identified for
potential marketplace-based resources, and the costs associated with new energy efficiency and
demand-side management programs, are representative of the range of prices that will be
forthcoming through a bidding process. The potential size, and range of costs, associated with
resources that could be offered through a bidding system have been evaluated as part of the
resource portfolio analysis. The remaining issues are: 1) the extent to which these resources
would be developed and provided by outside developers, 2) the security and deliverability of
the power or service, and 3) the riming of the resource. These answers to these remaining
issues will be forthcoming once the region has begun gaining experience in competitive
bidding.
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Compedtive bidding systems will be utilized to acquire a pardon of new resource requirements,
consistent with rules developed by the various state regulatory agencies, in proportion to the
magnitude of expected demand. For instance under low demand conditions, where the total
20-year resource requirement around 230 average megawatls is met by demand-side & system
efficiencies and hydro-fmning resources, competitive bidding would play a veiy minor Tole.
Under high demand conditions, where the total 20-year resource requirement is in excess of
2,700 average megawatts, compedrive bidding would play a much larger role.

Technological Change in Production and Consumption

Among Ae trends that characterize the increasingly compeddve energy_ marketplace is the
development and market diffusion of new energy-related technologies. The advancement of
several'new technologies - those that alter the way energy is produced, delivered, and utilized
- will continue over the next twenty years.

Advancements are anticipated in two general categories of new technologies. These categories
are: 1) demand-side technologies, those that improve a customer's end-use application of
energy, and 2) supply-side technologies, those that improve the efficiency of the production of
electricity.

Many of these anticipated new technologies have been discussed elsewhere in the plan
document These include:

the increased diffusion of currently known, though not widely distributed, energy
efficiency technologies, such as improved commercial lighdng systems that have
already been incorporated within the demand-side program cvaluadon.

small-scale cogeneradon devices that have been evaluated as a potential source of non-
utility generation.

the increased diffusion of currently known, though not widely distributed, industnal
process electro-technologies that have already been incorporated into the load forecasts.

Among the remaining new technologies that are being monitored and evaluated on an ongoing
basis are: 1) geothermal electricity generadon, 2) wind-powered electricity generation, 3)
solar electricity generation, 4) fusion, 5) supereonducnve materials, 6) fuel cells and 7)
electrified transportation.

Geothermal: Generadon of electricity from geothermal resources is a proven, commercially
viable, technology. Two general categories of geothermal resources are under investigation:
flashed steam plants, and binary cycle plants. Flashed steam plants are used when
geothennal fluids are of sufficient temperature to flash to steam when brought to the surface.
That steam in used to turn a turbine generator Binary cycle plants utilize a secondary, low
boiling point, working fluid which is contained within a closed cycle. The steam from the
seconday fluid is utilized to turn a turbine generator. Both systems are commercially viable.
Ponions'of the Pacific Northwest are ideally suited to geothermal generation from an
engineering standpomt. However, numerous environmental and institutional factors, such as:
water quaBty, accessibility, transmission corridor siting, and noise, significandy compUcate the
estimate of viable geothermal resource potential.
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Given the large technical potential of the geothennal resources within the Pacific Northwest,
and the successful geothermal operadng experience of utilities such as Pacific Gas & Electric,
several moderate-sized geothermal installations have been included within the supply-side
resource portfolio. These units, which are sized at 50 megawatts capacity, with 38 average
megawatts of energy, are estimated to have levelized life cycle costs Aat range between 45 and
50 mills per kilowatthour.

Wind: Intermediate-sized wind energy conversion systems, those sized between 50 and 500
kW, have evolved into a proven, though relatively high-cost, generation technology in certain
areas of the country. While recent wind electric experiments in the Pacific Northwest have not
proved to be successful, due primarily to mechanical difficulties, a large potential wind
resource still exists at certain locations. Blade-related mechanical problems that recently
emerged within the large wind farms of California have apparently been brought under control.

It is anticipated that the cost of wind-electric generation will decline over the forecast period as
technological improvements are made in blade and turbine technology, and as operators gain
additional experience with the facilities that are already in place. A moderate-size wind
resource, 38 average megawatts of energy and 20 megawatts of capacity, has been included in
the supply-side resource portfolio. It is assumed that the output from this wind farm will be
available at a total levelized cost between 45 and 50 mUls per kilowatthour.

Developments in the technology and economics of wind-energy will be monitored in order to
bener evaluate the cost and availability of this potendal resource.

Solar: Several solar technologies are of interest. Generally, these technologies can be
categorized within two groups; photovoltaic cells which convert sunlight directly into
electricity, and solar thermal resources which convert sunlight into heat which in turn is
used to generate electricity. Examples of solar thermal resources include: parabolic dishes,
parabolic troughs, central receivers, and solar ponds.

Cost projections for these various solar technologies continue to decline as advancements are
made in materials, and as operating experience is gained at existing facilines. Over the past
decade, average photovoltaic cell efficiency, the percentage of solar radiation that is converted
to electricity, has increased by over 50 percent. Researchers are hoping to develop
photovoltaics that achieve a sunlight-to-electricity conversion efficiency of 15 percent, and
production costs of $100 per square meter. Currently, average fixed photovoltaic module
efficiencies are around 13 percent, while production costs are in excess of $300 per square
meter.

At current rates of improvement, photovoltaic technologies will gain widespread acceptance in
many areas of the US. Initially, solar technologies will be utilized as a cost-competitive source
of peaking capacity, and as an essential component of demand-side management programs. By
the end of the century it is expected that larger scale facilities will be in operation that will
provide a more continuous flow of power into utility grids, through the use of thennal storage
systems or "shoulder-filling" fossil fuel combustion.

It is anticipated that significant cost reductions will occur in solar electric generation
technologies over the next twenty years. Some estimates of future solar generation costs range
as low as 40 to 45 mills per kilowatthour on a levelized cost basis. Assuming that these low-
end cost estimates become reality during the next twenty years, and that several operarions-
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related obstacles such as riming and transmission design, solar electric generation would
become a larger proportion of the new resource portfolio. As a result, the evolution of these
technologies will be monitored in order to better quantify the size and timing of this potential
resource.

Fusion: Theoretical and laboratory developments in the area of low-temperature fusion will
also be monitored as part of the ongoing planning process. The successful development of
fusion technology would represent an enormous energy breakthrough. However, there
appears to be virtually no possibility of the development, and widespread diffusion, of low-
temperature fusion technology during the next twenty years.

Superconductivity: High-temperature superconductivity (HTSC) holds great promise for
significant improvements in energy efficiency and storage. However, not enough is known
about the fundamental nature of the technology to warrant large-scale commercial
commitments. Most likely, years of laboratory research lie ahead before large-scale
applications of superconducdve materials and processes can be relied upon to provide a
significant proportion of the nation's total energy service requirement

Basic and applied research continues in many areas that could lead to significant future
breakthroughs. For instance, AlIied-Signal is currently producing a 3 kW, 140,000 rpm
HTSC motor. Another US company is developing a 75 kW HTSC motor. Finally, a group of
14 Japanese companies are attempting to develop a 200 megawatt generator for low-
temperature superconducdve materials that contain design characteristics such that modification
can be made to incoiporate HTSC materials.

The Company currently does not produce cost estimates for future supply and demand-side
applications that incorporate HTSC technologies. However, future HTSC research and
development will be monitored and evaluated.

Fuel Cells: Fuel cells are devices that convert the chemical energy of a hydrocarbon fuel
directly into electrical energy and heat. Neither combustion or moving parts are required in the
conversion process. Fuel cell power plants are expected to generate electrical power very
efficiendy, and with modest enviroamental impacts reladve to conventional combustion
technologies. Fuel cells vary in size from small cogeneration units to large central power
stations. In addition, the thermal energy generated by fuel cells can be utilized for non-electric
energy purposes, such as: water heating, space heating, and industrial process heat.

The American Gas Associadon, in cooperation with several large manufacturing concerns, is
currently developing a new generation of modular fuel cells that can provide multiple energy
services directly to end use customers. The first generadon phosphoric acid fuel cell (PAFC)
are on the verge of commercialization according to the Electdc Power Research Institute. A 4.5
megawatt demonstration unit has been built and tested in Japan, and 40 kW systems have been
field tested in the United States.

Fuel cell cost estimates vary across a wide range. Current capital cost estimates for 10
megawatt PAFC systems range from a low of $1, 100 per kW to a high of $4,500 per kW.
Esumates of non-fuel operation and maintenance costs are also quite wide - estimates vary
between 2 and 17 nulls per kUowatthour. Assuming that technological advancements, and
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increased operating experience, result in a cost structure that approaches the low end of the
estimated range, then the total life cycle cost of a 10 megawatt PAFC system^would be around
60 mills per lalowatthour. Fuel cell research and development activities both from the resource
perspective, and from the new products / customer service perspective, will continue to be
monitored and evaluated as part of the evolving planning process.

Electric TransDortation: Advances in electric transportauon technologies are being monitored
in anticipation of the development of a competitively-priced, dependable, and acceptable
alternative to oil-based transportadon. Unlike the other new technologies^ discussed so far
which could potendally add to the resource portfolio, advancements in electrified transportation
represents a potentially large source of new load.

Developments in the research and development of electrical transponation vehicles will
condnue to be monitored and evaluated as part of the evolving planning process. The
widespread diffusion of electric vehicles would have a significant impact on the amount of
load, and upon the mix of resources utilized to serve that load.

The Evaluation of ExtemaLCnsts

Introducdon: The Oregon Public Utility Commission, as pan of its least cost planning order;
instructed the Company to evaluate to the fullest extent practical andquantifiable, the costs and
benefits external to any resource transaction. External costs are defined as those that may be
imposed on society at large, and not borne directly by the Company or its customers.
Although the Commission provided no specific details as to how such consideration is to be
put intopracdce, from a power planning perspective, the issue appears to be whether or not the
relative priority would change between new resources included within the supply and demand-
side portfolios.

The basic analytical approach that was taken by the Company to account for extCTnal costs was
to estimate the range'of costs associated with controlling and/or reducing major emissions,
such as S02, NOX,-and C02, at the powerplant. The Company received comments during the
technical advisory group process, and through written comments following the issuance of the
draft RAMPP report, that indicated a desire on the part of many reviewers for a more complete
determination of the costs associated with the effects of these, and other potential
environmental hazards and risks.

While a more complete assessment of environmental risks and hazards, and their relative
contribution to the total cost of new resources would add to the planning knowledge base, it
would not have an immediate effect on short-term resource decisions as discussed in Volume
1. In addidon, to be effecdve, this assessment must go beyond the environmental effects that
are uniquely associated with electricity, and incorporate the interrelationships among other
energy sources and uses.

For example, in order to reduce world carbon dioxide levels utilities might convert existing
coal-fired facilities to natural gas. The resulting increase in natural gas demand could have
several important ramificadons, such as: increased natural gas exploration and transportation in
environmentally sensitive areas, increased requirements for natural gas end end use efficiency
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programs, and energy price increases that could induce some customers to bum more wood or
oil for space heat.

Another example would be where global wanning concerns lead to &e widespread diffusion of
electtic veUcles. A situation can be envisioned where electric urilides might be required to

natural gas-firedgeneradon in order to facilitate the carbon dioxide reducdon of the
/. However, it is possible that the transportation industry could

provide offcets to the elecmc and natural gas industriesi11 orc[er tof^cilita^a. Proc^s,Aat
woiildresidt in a net reduction in carbon dioxide emissions. A variation of this example is
where theutiiityutiUzes the cash value of these offsets to fund increased end use efficiency
prop-amsandA>r renewable resource development in order to make sufficient capadty avaUable
to meet the needs of the transportation industry.

These two examples, which indicate the interrelarionship among all energy sources and uses,
point to the necessity of evaluating environmental costs on a total energy basis.

The Company wUl work to improve its method of quanufying the costs associ^tedwith vaTlous
environmental effects, and incoiporate these costs into its new resource selection process OVCT
die next two yeMS. The Company is confident that the ultimate results of this "effecK-based"
environmental cost methodology will not appreciably alter die long-term resource planning
results contained in this report. The Company bases Ais confidence on the fact that^u nearly
ailforecast cases and scenarios the majority of identified, cost effecuye, end-use efficiency-
based opnons are employed prior to &e exercising of thennal-based resource options. In
addiuon, Ac timing and sequence of new resource opdons generally follows a graduated, low^
to-high, environme'ntal effects scale. TypicaUy, energy and system efficiency Programs^aTetl
first options seiected, followed by hydro firming, cogeneration, Purchases' comi'usu0^
ttffbines, renewable resources, and coal facilities. It is possible that under ̂some demand
fwecast assumptions Aetimmg and/or sequence of acqmsirion of a resource such as a^^^^^
combustion turbine may be altered relative to a coal-based power purchase. However, if die
demand assumption is high enough to require the acquisition of both resources, and if Ae
environmental effects adder" is not large enough to alter the relative economics of the next
highest cost efficiency program or renewable resource, then both the combusdon turbine and
the power purchase wffl be acquired during the forecast period.

Method: As part of the RAMPP piocess, an evaluation of the effect that certain external costs
may have on the determination of the cost-effectiveness of various ̂ esouree oguons_w^s
undertaken. Resource costs were evaluated that could be internalized at some time injhe
future, as well as some external costs whose potential intemaUzation is more speculadye. This
process consisted of the following steps: 1) an identification and, aPPraisal ̂fextCTn^lities'.5
a decision phase where, for each major type of external cost, the^alue of proceedin^with
further evaluation was balanced against the ability of that factor to influence the relative pnority
ofagivenresouree decision in relation of other supply and demand-side options and 3) the
incorpoiation of various analyses and speculations into the resource choice process.

Step 1: Appraisal of Externalities An appraisal of extemalitiesjthat could have an impact
the cTOt-effecriveness of a resource option was undertaken. The resulting list of possible

extem^ities was long and diverse. Table 35 presents a partial list of potential exteraalities Aat
could affect a pardcular resource decision. This list is not an exhaustive Ust of possible
extmialines A review of this table reveals list of possible extemaUues that could impact any
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Table 35

P IBLE EXTERNALITI

Acid Deposition Impacts Ground Water Impact Recreation Impact

Aesthetic Impact Heat Pollution Effects Resource Depletion

Agricultural Impact Magnetic Field Effects Runoff from Mines

Carbon Dioxide Emissions Noise Effects Sulfur Dioxide

Crop Yield Effects Nitrous Oxides Surface Water Impacts

Displacement of People Ozone Effects Technology Advancement

Displacement of Wildlife Particulate Emission Toxic Emissions

Effect of Property Values PCB's Waste Water Discharge

Effects on Visibility Proximity to Population Water Flow/Distribution Effect

Endangered Species Impact Public Acceptance Wetlands Impact

Fish Impact Public Lands Encroachment Radon
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one of a number of resource opdons. Notably missing firom this list are economic development
and job creation, or job loss effects that were included, in compUance with the Oregon
Commission's least cost planning order.

A number of the possible externalities listed on Table 35 can be considered as already
internalized within the resource, and program, cost estimates. Externalities within this group
include: fish and wildlife, ground and'surface water, PCB's, mine runoff, radon, toxic
emissions, waste water discharge, and wedands impact.

Another group of possible externalities proved to be difficult to evaluate in terms of their
relauve impact upon the various resource options under evaluation. Externalities within this
group include: aesthetic impact, agricultural impact, effect on property values, effects of
visibility, magnetic field effects, public lands encroachment, resource depletion, and
technology advancement

A further group of potential externalities emerged as having the capateUty to influence the cost-
effecriveness of a resource option over the plans 20-year horizon, and therefore influence the
choice decision. Not surprisingly, these potenrial externalities are those currently receiving a
significant amount of media, research, arid political attendon. Externalities within this group
include: carbon dioxide emissions, nitrous oxide emissions, and sulfur dioxide emissions.

Step 2: Decision Phase A literature review of the estimated range of effects associated with
each major externality was perfonned. A judgmental weight was then applied to each resource
option in propordon to this range. A further decision was made to focus on the direct unpact of
a possible externality, and not to attempt to model a speculative chain of events that could be
associated with each externality. For instance, while a raiige of costs associated with increased
emissions were assumed for the purchase of coal-fired electricity from the desert southwest,
the effects related to possible future resource or program decisions made by the selling utility
were not incorporated - the external effects associated wiA large scale production of fibwglass
(building insulation) and gallium arsenide (photovoltaic cells) were also not specifically
evaluated.

It was determined that little useful power planning infonnation would be gained by evaluating
the reladve cost-effectiveness of oiie resource option versus another through the quantification
of minor extemalides which affect all options to varying degrees. This proposition was tested
by applying modest (1 to 3 mills per kilowatthour) additions to different program and option
costs, this test resulted in no appreciable change in the resource choice and timing decision,
under each load growth case, when compared to a situation where the external cost additions
were not included. The only tangible effect was that each resource become slightly more
expensive as these additional costs were applied.

As a result it was decided to concentrate analytical efforts in the area of quantifying the potential
external costs of the externalities that could have the capability to greatly influence the cost-
effectiveness of one resource option versus another, and therefore influence the resource choice
decision. The potential external costs that the Company decided to evaluate morejully were
those attributable to: carbon dioxide emissions, nitrous oxide emissions, and sulfur dioxide
emissions.
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Step 3: Incorporation into the Resource Choice Process Evaluations were made of the
costs associated with additional emission control and mirigadon technologies and techniques at
existing, facilities. In addition, the costs associated with these technologies and techniques
were included as part of the evaluation of those new resources which emitted these gases.
Included in the category of new resources were potential sources of purchased power. Each
source of purchased power was evaluated in order to arrive at a rough approximation of the
proponion of each primary fuel-type used to generate that purchased power. The emission
control standards included within President Bush's proposed Clean Air Act of 1989 were used
as benchmarks in determining the range of costs associated with any control or mitigation
process that might be required during the next twenty years.
The results of this portion of the external costs process helped verify the effectiveness of the
portfolio approach to resource planning in terms of its ability to acquire new resources at least
cost. The external costs process helped lead toward the selection of low-cost energy
efficiency, and system efficiency, programs as the least cost resource option exercised in its
initial two-year acuon plan.

In addition to the above analysis, a speculative "global wanning" scenario was developed that
encompassed a broader array of options that might consider exercising that would alter the
costs and types of any future resources that might be required, and alter the fuel choice and
operation of some existing resources, in order to arrive at a substantial reduction in overall
carbon dioxide emissions. CThis scenario is discussed more fully in the section dealing with
Altemat Future . ) The purpose of this scenario, in addition to incorporating the risks
associated with this situation within the two-year action plan, was to test the flexibility in
dealing with a hypothetical situation where global wanning is internationally recognized as a
serious environmental problem, and that significant steps are taken worldwide to reduce the
release of man-made carbon dioxide into the atmosphere. The operating goal of this scenario is
that the Company acts to reduce its total carbon dioxide emissions by 20 percent by the
2005.

The approach that was taken by the Company in the global warming scenario was very
comprehensive. In exercising the options required to reduce its total carbon dioxide emissions
by 20 percent the Company modeled significant alterations its existing resource base. In one
variation, a significant proportion of existing coal-fired generation was repowered to natural
gas. In the other variation a significant amount of existing coal-fued generation was removed
from service and replaced with renewable resources whose costs had declined to levels
associated with the most optimistic future estimates cunendy available.

The results of this pordon of the external costs process helped verify the effecdveness of the
portfolio approach to resource planning as well as the Company's ability to effectively meet the
energy service needs of customers while at the same time reducing its carbon dioxide
emissions. Unfonunately, the response to this situation, either with repowering coal facilities
to natural; gas, engaging in a significant tree planting program, or relying upon large amounts
of as-yet undeveloped low-cost renewable resources, carries a heavy price mg. In each run of
tfie "global warming" scenario udlity costs rise significantly in the latter yeare of the forecast
The resulting increase in the price of all energy forms, and the possibility that as-yet unknown
or untested energy efficiency devices will be developed, leads to the conclusion that the
demand for electric energy in this hypothetical environment will tend to be in the low, to
medium-low, forecast range.

Table 36 displays the estimated range of costs associated with some emission control
technologies for sulfur dioxide, nitrous oxide, and carbon dioxide. The costs associated with
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Table 36

Estimated Range of Costs Associated With Emissions Control

Technique

I S02

Conventional

Limestone FGD

Total Capital Cost O&M Cost O&M Cost
iS Per KW1 fMills per KWH1 ($ Per Ton Removedl

$100 to $120 2 to 3 $500 to $700

NOX

Low NOX Burner

Urea Injection

$2. 00

$2. 00 6 to 8 $1800 to $2, 000

C02

C02 Scrubber inc. FGD

?. (Hypothetical) (1)

Gas Co-Firing (2)

Tree Planting (3)

$300 to $400

pfus
$100 to $200 for

Disposal

$20

$75 to $150

10 to 12

6 to 12

1 to 7

$10 to $12

$5 to $10

1 to 6

Notes:

1. Technology effectiveness unknown for large-scale power plant applications. In addition,
prior FGD installation is required. Disposal method assumes deep ocean storage.

2. O&M costs assume "Low-Case" fossil fuel prices. No allowance made for fuel shortage.
3. 750. 000 acres of trees are required to capture the carbon output of a 300 MWa coal facility

Further Reading:

1. Michael Shepard, The Politics of Climate", EPRI Journal, Volume 13, Number 4: Juna 1988.

2. John Douglas, "Quickening the Pace in Clean Coal Technology", EPRI Journal, Volume 14,
Number 1: January/February 1989.

3. Mark Casper, The Greenhouse Effect, A Utility Perspective", Presentation at EEI Conference:
Electric Utilities in the Year 2000, November 18, 1988.

4. John Kinsman 4 Gregg Marland, "Contribution of Deforastation to Atmospheric C02 and
Reforestation as an Option to Control COS", Presentation to Air & Waste Management
Assodation, June 25-30, 1989.
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emissions control was utilized as a surrogate for the external costs associated with the uncertain
effects of these emissions. This range of costs highlights the difficulty associated with
assigning, with any level of assurance, a range of costs to any particular emission control
technology. These technologies display a tremendous variability both in terms of total capital
cost, and in estimated O&M costs. With regard to carbon dioxide, there are additional
uncertainties associated with each of the three control techniques listed. The hypothetical
scrubber technology is not only untested in terms of its applicability for large-scale stack gas
coUecdon, but has an additional difficulty associated with 002 disposal. The economics ofco-
firing with natural gas depends to a large extent upon the fuel's price and availability. The
economics of large-scale, plantation style, tree planting techniques are dqiendent upon the price
of available land, the cost of ongoing maintenance, and the willingness of society, particularly
third-world societies, to allow the plantation to stand undisturbed for several generations (80 to
100 years).
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RESPONSES TO POSSIBLE FUIUBES

Description of Resource Response to Various Forecasts

For each of the five economic growth cases, a sequence of new sources was identified which
balanced system loads and resources. This plan integration stage of the RAMPP process ued
together potential supply and demand side resources and the Company's existing finn
resources and commitments with the range of possible future system requirements.

To accomplish this integration of loads and resources, a spreadsheet based tool was developed
with which the planner could make lesource deployment decisions and evaluate the impact on
the reladve balance of energy and capacity loads and resources. In this fashion, resource plans
were created by deploying one resource after another, until load and resource balance was
achieved for the 20 year planning horizon. The tool does not produce plans automadcally. It
merely provides a framework for the planner to create alternative plans for subsequent
evaluation.

The spreadsheet tool requires data describing existing firm conimitments and resources, new
resource options, and demand growth assumptions for each case. New resource options are
defined in terms of annual energy and capacity, capital costs, and expense. For demand side
resources, customer cost, and energy services revenue are also supplied. Customer cost is the
expense, beyond nonnal electricity costs, paid by the customer, to entities other than the
electric Company, for energy services. Energy services revenue is the additional cost paid by
the customer to the udlity for energy services associated with these demand side programs.

Economic growth assumptions include a forecast of system requirements in terms of capacity
and energy, a forecast of the number of customers within the system, general inflation rates,
cost of the elements of capital for the Company, and short-term debt and investment rates.
Elements of capital cost are the cost of long-term debt, and common and preferred stock.

In creadng resource plans, resources were deployed such that total resources remained in
approximate balance with annual system capacity and energy demands. The order of resource
deployment was based primarily on levelized life cycle cost, timing constraints (such as lead
time and ability to adjust riming of delivery) , and goodness of fit to annual system
requirements. In addidon, resources that are potential "lost opportunities", meaning that they
are not available or are much more costly after a specific dme, were given special
consideradon.

It must be emphasized that levelized life cycle cost is an incomplete and inexact measure of
resource costs. A mare accurate cost measure would take into account the total system cost, as
affected by each alternative. These system costs depend on how each resource is integrated
into the system, and on a range of operating assumptions such as hydro conditions,
transmission constraints, and nonfirm prices. Other characteristics considered were seasonality
of energy and capacity delivered, point of delivery on the power system, and external costs and
benefits.

Initially, plans were assembled assuming perfect knowledge of future requirements.
Subsequent iterations were used to test the flexibility of the resource portfolio without perfect
foresight. For example, cases which acquired resources to satisfy medium growth were tested
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under low and high growth assumptions, with recourse and adjustment made in recognidon of
actual growth conditions after five'years.

-Lc^a.^s?l]I?e_pl_an. is fmalized>the. spreadsheet tool generates summary resource availability
and cost data for use in determining the system costs of the plan. Financial data are escalated K)
the year of resource deployment using general inflation assumpdons.

System costs for the resource plan were evaluated using the Company's production cost model
??^ ?^sinlp_le reYenuerequirements model The production cost model uses the resource plan
and the system load forecast to quandfy the power cost impacts of the plan. The production
cost model averages the power cost results from multiple simulations assuming different
hydrologic conditions. The model considers major transmission constraints such as: nonfum
S!^?t-^:on^mics! and t,h?.,inte?ie access policy. Consequently it requires a monthiy
distribution of energy availability for each resource, as well as a divisional breakdown. In this
model demand side resources are represented as power purchases, or direct offsets to
load.

The model produces a detailed load and resource balance summary and quantifies total
operating costs. These costs include fuel, firm purchase expense, and'firm sales revenue, as
well as wheeling and purchased power expense and non finn sales revenue.

These expenses and revenues are passed to a revenue requirements model, which simulates the
financing, accounting, and cost recovery treatment of tlie resource decisions embodied in the
resolu'ce plan, as well as planned resource and operadonal decisions for the existing system.
Themodel determines revenue requirements based on an assumption of perfect regulatoiy
tteatment. All investments and expenses are fully recovered. Using these assumptions, the
Company's annual return on investment is calculated by multiplying net assets (rate base) by
it-T c:^"-t costofcaPital(rate of return). There is no consideration of regulator ratemaldng
ag .. the calculation of revenues;_ Funher, there is no consideration of jurisdictional

allocations, customer classes, or the BPA residential exchange.

The revenue requirements model is based on a simplified model developed by the Washington
^t-_tl^s-^d_TI?n, sp<i?ati011 commlssion staff, but modified to better reflect specific
characteristics of the Company and the resources available to it. It does a basic financial
analysis:^ calculates CWIP and AFUDC for planned and new construction programs," caicu'lates
{^^ ?x, dTPrfciatS:)n of assets andresulting deferred taxes, and it issues and retires long-
term debt and stock to finance construction programs.

_e-s^^s-^r?^erive^ fro? the simPlified financial simulations. These include: average prices,
customer^ bills, and total resource costs. Results are expressed in nominal and real tenns, and
exPress®d as total dollars, dollars per unit of system load, and 20 year net present values. See
? ^?J_for a descriPti°Jl^d explanation of the key outputs of the financial analysis model.
In addition, emissions of SO,, CO;, and NO,; were estimated for each resource plan. 'Hiese
results were expressed in tons per megawatthour, and as a percentage of base 1989 emissions
levels

Key Outputs and summary load and resource balances for each of the cases examined are
contained in Appendix A. An overview of these results is provided below.
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Table 37

Definition of Key Results

System Load (MWa)
Total Conservation

System Load net of Conservation
Energy Sales aftei Conaervatton

5 Tobd Customers (OOO's)

Forecast (before Consavation)
Total Conseraatmn in resource plan
Line 1 minus line 2
Line 3 net of losses

Forecast

6 Nel Electric Plant (M$)
7 Net Conservation Assets

8 General Inflation Rate

9 Operating Revenues (M$)
Nominal
Real
NPV (11.47% discount rate)

Average Growth
Nominal
Real

10 Base Unit Cost (mills/kwh)
Nominal
Real

Average Growth
Nominal
Real

II Average Customer Bill ($)
Nominal
Real
NPV (11.47% discount rate)

Customer Cost (M$)

12 Levelized Customer Cost (M$)
(30 years at a 13.47% discount rate)
NPV (11.47% discount rate)

U Energy Services Charge (M$)
NFV (11.47% discount rate)

14 Total Resource Cost (MS)
Nominal
Real
NPV (11.47% discount rate)

Average Growth
Nominal
Real

15 MiUs/KWh
Nominal
Real

Average Growth
Nominal
Real

Indvdes net Conseroation assets

From financial analysis

Discounted at utilities cost of capital

Reoenue Reifuirements divided by
energy sales net of conservation

Reoenw Raiuiremaits dimded by
number of customers

Conseroation undertaken by customer
with no Company involvement

Ouvges to customer for inmlvanenf
in company sponsored conseroation
programs

Sum of Revenue Retfuirements,
lecelized Customer Costs,
and Energy Service Charges

Total Resource Cost divided by
energy sales net of Conseroation
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Low ase: The low economic growth case assumptions result in growth in energy
requirements at an average annualrateofjust0. 6%. The increase in system energy demandTs
less than 600 average megawatts by 2008. Since several firm wholesale transactions expire
over this period, the result is a net requirement for new resources of only about 230 average
megawatts over the planning horizon.

New requirements in this case can be met through a balance of customer energy efficiency
programs, system efficiency improvements, and planning and operating strategies. System
efficiency improvements of about 40 average megawatts are developed gradually over the
planning horizon. Customer energy efficiency programs also develop gradually, contributing
about 70 average megawaKs by 2008. These consist primarily of lost opportunity programs,
,
'iSi!iding. <?IIU???Lial and mobile home codes. Replacement peak capacity purchase begins in
1992. After 1997, additional energy requirements can be met with thermal maintenance
firming strategies.

Key results of this case indicate increasing nominal revenue requirements and average unit
costs, in spite of the modest new source requirements. This is primarily a reflecnon of the high
underlying inHation environment of this case. After adjusting'for inflation, revenSe
requirements and average costs are declining.

Even though energy efficiency programs provide a small contribution to new requirements in
this case, they represent significant capital investment by the Company of up to $25 nriUion per
year in the 1995-2000 period.

Medium - Low Case: System energy demand grows at an average annual rate of about 1%
mtile medium low case, or a total growth of almost 1000 average megawatts over the planning
bwizon- As in the low case, new requirements are met through a balance of customer energy
efficiency programs, system efficiency improvements, and planning and operating strategies.
System efficiency improvements of about 71 average megawatts and customer energy
efficiency programs contributing 193 average megawatts are developed gradually over the
planning horizon. The customer efficiency programs include not only lost opponumty
programs, but also substantial commercial retrbfitT By 2008, virtually all of the'estimated
potenrial from customer efficiency programs are fully implemented, with the excepdon of
customer efficiency programs associated with industtial customers and residential retrofit
programs Between 1996 and 2005, fuming sb-ategies are implemented, including the saged
return of Gadsby generation beginning in 2002. 'Purchases include the WNP-3 exchaSge
nghts beginning in 1996 and 50 average megawatts from off-system in the last three years of
the plan.

Of the 622 average megawatts of total new energy sources developed under this case,
purchases contribute about 20%, system efficiencies about 10%, customer efficiency programs
about 30%, and firming strategies about 40%.

As in the low case, revenue requirements, average unit costs, and average customer costs grow
atjess than the underlying inflation rate, on average. Annual investments in customer
efficiency programs reach about $50 million in 1995, and range between $40 and $70inilUon
thereafter.
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Medium Case: The medium case reHects expected load growth averaging about 1.5% per
"To meet this level of growth, system efficiencies and customer efficiency inograms me

initial new source additions. AU demand side programs save Residential Retrofit go
iSo'acauisidOT'inthemid-Ws; the residential retrofit'acquisition extends more gradually,

: the most expensive customer efficiency program on a total resource rost basis.^ On the
supp'iy'side.'Fimung strategies are employed beginning m 1992 and the WNP-3 exchange u
iwoked-ui'1993, with deliveries begi'nni'ng in Fate 1994. Acquisition of cogeneratun

uTl994, developing about 200 average megawatts in the next five yeas.
;'begins'inY995° A BPA NR purchase is'requested in 1997, with deUveTy^>n(

"mSga^atts beginning in 2005. Poww purchases of 50 average megawatt^be81nnmS
ui 1'995, m^easmg to 130 average megawatts in 2006 round out the new sources in this case.

Of the nearly 1,400 average megawatts of total new energy sources developed under this case,
purchaseTcontribute about 25%T system effidencies about 10%, customer efficiency programs
about 25%, cogeneration about 20%, and firming strategies about 20%.

un, average unit costs and average customer costs grow at less thanthe I,lnderlyi5g^nfl^on
rate, on average. Annual investments in customer efFiciency programs reach about $70 mUUon
in 1995, and range up to $125 mUlion thereafter.

Medium-Hieh_Case: The medium high case yields an average annual growth rate of 2.0%
in svstem energy demand. As in the medium case, system efficiencies and demand side pilot

Me'5ie-eariTest resouroe additions. After the pilot stage, all demand side pilot
'i~Mp to^acquisidon in the mid-90's; Other^eariyjlan responses include inyojang

5ie°W:NP'-3"?xchange"in 1990 (delivery in late 1991), -firmingj5trategiesandGadsby
'beginmng-in 1991. Off-system purchases begin in 1992 starting at, 5Pave^Se

s, in^asmg in several steps to about 370 average megawatts by 2008. Cogeneration
begiM-iiTi993. BPA NR purchase begins in 2002, requiring nodce of BPA in

l995'"A~Hydro firming CT is acdvated in 1995, as'weU as a seasonal Purchases^°^eT newl

generation is required m this case, with geothermal and wind resources shortly after the year
2000.

Of the 1,969 average megawatts of total new energy sources developed under this case,
ises'conmbute'about'30%, system efficiencies about 5%, customer efficiency programs

about 25%, cogeneradon about 20%, fmning strategies about 15%, and new generation from
renewable "sources about 5%. With this resource plan, average unit costs grow^at at a rate
below the underlying mflarion rate, about -1.0 percent in real tenns, on average. In^Ae^
part of die planning horiron, investments in energy efficiency represent almost 20% of net
electric plant assets of the Company.

Case: The high case is based on a robust 20 year growth rate averaging 2.5% pw
?~~^ln theniedium-high case, system efficiencies, BPA peak, full acquisition of demand

side' proErMns, ~the~WNP-3 exchange, Gadsby repowering, rff^peak^ purchase, a
cogenCTation'acquisirion are the imtial^esource^additions in the 1989to_i9 ?2bm^Pe^-

firming CT generation, and additional off-system purchases are emPloye<l by 199^
BPA ~NR purchase'are required by 2002. Construction of new Senerauon_re,sou^ces. _^

unrii die late 199b's. Combined cycle combustion turbines, geothennal and wind
?eso!iree^ aiid'a'smaU coal unit all begin generating in the final six years of the planning
honzon, iequmng decisions on their construction in the 1995 - 2000 time period.
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Of the 2,703 average megavratts of total new energy sources developed under this case,
purchases contribute about 25%, system efficiencies about 5%, customer efficiency programs
about 20%, cogeneration about 15%, finning strategies about 10%, new generation from
renewable sources about 5%, and new small thermal generadon about 20%. Even with these
substantial resource requirements, average unit costs aiid average customer costs grow at a rate
below the underlying inflation rate. Near the end of the planning horizon, investments in
energy efficiency represent about 17% of net electric plant assets of die Company.

Discussion Concerning The Comparison of Various Plans

By comparing the resource plans for each case, three distinct sets of resource opdons emerge.
These are summarized in Tables 38 through 40 in the categories of Baseline Actions, Flexible
Resource Options, and Long-Term Options. In addition, the elements of an overall resource
deployment strategy can be defined.

The Baseline Actions consist of shon-temi actions common to all cases. In each case system
efficiencies^ energy efficiency pilot programs, and firming strategies are employed in the first
few years. In the low growth case, these resources are sufficient to meet requirements, without
the ramp up of customer efficiency programs other than lost opportunity programs.

The next group of resource alternatives. Flexible Resource Options, are those altemadves for
which the primary decision focus is the riming of their acquisition, since they are generally
required in all but the low growth cases. The alternatives in this group are disdnguished by
theu- relatively low cost, as compared with long-temi options, but ̂ so by theu- very attractive
timing and flexibility. The WNP-3 exchange and return of the Gadsby'generators' from cold
standby condition are especially valuable in this regard because of their high certainty of
availability. Options on certain cogeneradon alternatives exist, but with somewhat greater
associated uncertainty. Utility purchases have the potential to be acquired in a short dme'frame,
and can be combined with shorter term wholesale sales to give them greater option Hexibility.
The decision parameters affecting the timing of these vanous Flexible Resource Options are
identified in Table 39.

The fmal set of resource options include higher cost, longer lead rime alternatives, including
BPA NR purchases, renewable generating alternatives (geothermal, wind), and themial
generation (CC CT's and small mine-mouth coal). These longer lead rime, more expensive,
resource deployment decisions are postponed as much as possible into the future. Hven in the
high growth case, these resources decisions are not required until the late 1990's.

The final element of strategy emphasizes the benefit of resource portfolio diversity. In each of
the medium or higher growth cases, no more than a 30 percent reliance on any of the seven
resource categories is required. This diversity protects against unforeseeable risks associated
with any one new source, even though each of the elements of the new source portfolio is
expected to be available over the planning horizon.

In conclusion, a diversified portfolio of resources is available to respond to a variety of load
growth scenarios with a balanced resource plan. Longer lead time decisions, such as major
construction programs, are postponed as long as possible, maximizing the ability to respond to
changes in the business environment and minimizing impacts on customer costs and prices.
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Table 38

.ai
s

Resource and Market Planning Strategy

Short Term Plan - Baseline Actions

Resource

. Demand Side Programs

TRC* mills kwh

17-23

Ener Ca acit Category

Customer Efficiency

Begin pilot, d,monstraVon. and tost opportunity programs In W9 and 1990, contributing 10. 6 mwa by 1991. Prepare to ramp^ acwistton
'lewis in 1993-95 peiiod. Pilot pmgrams provide knowledge about program costs, expected emw Capacity savings acHevable^ These
pngrams are cnidal tor mealing Hgher gnwrtli cases, and can be hekl a, mlninum viable levels In tower gnmlhcondittons. yeacll^lM-

T&D Efficiency Improvements

Hydro Efficiency Improvements
Voltage Regulation
Thermal Efficiency Improvements

18.6
18.6
2.0

21.9

30/30
10/20
10/20
15/0

System Efficiency

System Efficiency

Ongoing system Impmvemenls contribute about 10 mwa by 1S9L

Maintenance/Firming Strategies 15.3 125/0 Firming Strategy
puichassolavailablshydivanwgy^sodatedwthsprtngwnotl. aswellasotl-peaklhermalgeneratlon. locovermalnlenanceoulagBS. This
energy can be acqulrwi as needed.

Capacity Purchase
Contfnua / replace existing capacity contract services.

0/1000 Contractual Rights

Total Leveiized Resource Cost



Fable 39

Resource and Market Planning Strategy
Short Term Plan - Flexible Resource Options

Resource TRLC* mills Energy / Capacity Category

1
ts

WNP-3 Exchange 26.8 mills 65/164 Contractual Rights
Option muslbe exercised by 1/1/96,. minimum 11/2 year notice required in advance otdellveries.
Eneigy required by 1992-93 It Med-hlgh / High growth expected, which Implies notice by May of 1991 Option should be exercised at that time
It high gmwlh condltfons prevail and comparaWa maiketplace alternatives have not been idenWed. V growth Is Medium I Med-low, notice Is
not required unttl May 1993 or 1994.

Gadsby (gas peaking) 23. 4 100 / 224 Firming Strategy
The three units are capable ol gas tiring, with only minor returtiishment expense. The time rsqulrad to begin generaSon Is estlmatad to be
wilhlna 1-3 year Vma frame. Unit 3 (W8 MW) Is ISiely available witMn a six month lime Irame.

UtUity Purchases 22-33 50 to220 / 0 to200 Purchase
Purchases ot eneigy fiom suiplus coal generation In DSW and Rocky Mountain areas. Polsnllal tost oppominity In the future. CW-peak
eneigy and winter season capacity and energy purchases likely to be available, and could be acquired in 1990-92 period. Additional VexiUIHy
can be built In by combining with shorter teim wholesale sales. Energy required as eariy as 1991-92, under Med-hlgh / High gmwlh, 199511
Medium, 2008 II Med-low.

Cogeneration 30-35 160/160 Cogeneration
Curonf contracts give the Company options on a portion of the total potential. This potential Is needed In 1991-93 ttme frame under High /
MmS-hlgh growth. Option should begin to be exercised In that time frame it high gmwlh condlltons prevail and comperable marketplace
aHematlves have not been UenSSed. A demonstration or last case fe desirable In the short term.

Total Levelized Resource Cost



Table 40

1
'§

Resource and Market Planning Strategy

I.ong Term Options

Ener Ca acit

45/100

Category

Firming Strategy
Resource TRLC* mills

. Hydro Firming 29-5
(Single Cycle Combustion Turbine)

3 y»a, lead time. AcqulslVondadstonaseariyas 1992. under high growth. Contingency putvhases could subslllute.

. BPANR Purchase 30. 6 200/270 Contractual Rights
SlgnuplnWOIIwewpedHlghgrowlh, f994ffM9d/um-htoh. 7 year lead Sma. SonwMesled ability to ramp up or down our
requirements during the 7 year lead period. Pexlbillly Is an unknown.

. Voltage Regulation 2 35.0 25/50 system Effi"ency.
pmspecllwHghwcoslCVRpmgramcouldb»lnsinul«l, bas»don»Kp»rl»nc9»ithpllotbas9llneprogram, andmor»rigorousestimatesol
polfnllal.

. Small Coal 47.5
S year lead ttme. Begin building In 1999 II»» achieve High gmwlh.

235/315 Coal

SCE Energy Withdrawal 31. 0 108/0..... . c.ontractualR!. ghts
R«lulredln199eil»»^l»clh^hgn, Mh. Notes required In 199Z for use beginning In 1996. AvalW» Ihw ZOOS-06. No, as flexible as
other potential maiketplace options.

Combmed Cycle Combustion Turbine 44.6
4 year lead ttme. Begin consliuctlon In 1996 II we achieve Mgh growth.

Geothermal 45-7
3 year lead «me. Begin conslwctlon In 1994 H we achlevs Hgh gmwlh.

Wind Farm 45-7
3 year lead time. Begin consliucllon In 1997 If we achieve high growth.

125/250

38/50

38/50

Gas

Renewables

Renewables

Total Leveffzed Resource Cost
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Alternate Futures - Resource Responses to Various Scenarios

In addition to evaluating the five high-to-low forecast cases, an extensive scenario evaluation
exercise was performed. The purpose of the scenario exercise was two-fold.

First, _the scenario exercise tested the flexibility and adaptability of the resource portfolio to
significant external events that would be capable of having a profound influence upon the
Company's business environment. This "profound impact" can be thought of in several ways.
One manner of viewing this impact is a situation in which the Company finds future load
growth shifting from one extreme to the other, such as: loads grow "at a high-case rate for
several years, then detenorate to a much lower growth rate. Another situation is were the
underlying one-to-one relationship between the rate of overall economic activity and electric
load growth is altered, such as: loads deteriorate significantly due to changing industry
structure, or improved technologies, while economic acdvity remains robust.

Second, through the "global wanning" scenario a significant national, and international, push
to reduce overall carbon dioxide emissions could be evaluated both in terms of its effect on the
selection of future resources, and also upon the costs and operation of the existing system.
Through this scenario certain external costs associated with global warming could be
incorporated into the planning process.

Three alternative scenarios were evaluated as part of the RAMPP process. These three
scenanoswere: 1) Oil Shock in the mid-1990's, 2) Increased Competition, and 3) Global
Wanning. These scenarios emerged following a lengthy and involved scenario development
process that was undertaken with the assistance of the Regional Research Advisory Group.
Numerous alternative scenarios were evaluated for inclusion within RAMPP as part of this
scenario development prosess. These scenarios ranged from the three mentioned above to:
prolonged economic recession, increased economic instability, prolonged economic boom,
technological breakthroughs in energy efficiency technologies, and technological
breakthroughs in electrification technologies. On the basis of the input received during the
internal, and external, scenario evaluation process, these three scenarios were included within
the current RAMPP analysis. Additional scenarios will be evaluated as pan of ongoing
planning acriviries including one that evaluates the impact of high near-tenn load increases.

These scenarios adequately tests the capability of the RAMPP models to respond to changing
economic and business conditions in a way the minimizes cost impact to the Company, and
price impacts to customers. Also the scenarios, in conjunction with the five demand forecast
cases, yield an accurate portrayal of the future risks and uncertainties that confront the
Company as it evaluates various resource and program options.

These alternative scenarios are not directly comparable with one another. They were developed
solely as a means of testing the ability to "shift gears", in terms of resource acquisition
programs, as major unforeseen economic or business environment changes occur. Each
scenario is based upon significantly different underlying economic and/or business
environment assumptions. Consequently, no conclusions can be drawn concerning the relative
merits of one scenario, or its resulting configuration of future resources, and another scenario.
Similarly, no conclusions are drawn from comparing the output firom the various scenarios to
the output of any of the five forecast cases.
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Oil Price Shock: This scenario is based upon the assumption that a major oil and natural
gas price increase, a virtual doubling in nominal terms within three years, occurs in the mid-
1990's. As a result the national economy is thrown into an economic recession that is
characterized by high infladon and interest rates, and several years of prolonged economic
stagnation. From a power planning perspective, a significant slowing in the rate of demand
growth is experienced in the inid-1990's which effectively causes a shift from a medium-
growth path to a low / medium-low growth path. (Demand growth doesn t slow to zero due to
an increase in economic activity within the mining industry that is in turn associated with high
fossil fuel commodity prices. ) Several potential new resource opdons, those that are based
upon firing with fossil fuels, become more expensive.

The flexibility inherent in the total resource portfolio provides the ability to modify the resource
acquisition programs immediately following the economic crash. Programs and options that
were exercised when loads were growing along a medium economic path are suffirient to meet
capacity and energy demands throughout the remainder of the forecast period.

Increased Comperition: This scenario is based upon the assumption that a significant change
in the business environment (deregulation) occurs in the mid to late-1990's that leads to the
loss of the Pacific Division's ten largest industrial customers to alternative suppliers. This
scenario is unique in that the underlying economic assumptions are the same as the medium
forecast case, but the relationship between economic growth and electricity purchased from
Pacific Division is drastically altered downwards. A significant decrease in demand is
experienced in the nrid-1990's as two industrial customers per year leave the system over a five
year period under the assumptions of this scenario. This situation effectively causes a shift
from a medium-growth path to a level of demand that is below the low growth path.
Following this demand collapse, load growth returns to the mediiun growth path as residendal
and commercial customer classes grow. From a power planning perspective, a significant
increase in the amount of surplus capacity and energy capability is experienced that extends for
nearly a decade. A pordon of the fixed costs associated with the operation of the system are
passed on to remaining customers. Power cost simuladons for this scenario indicate that the
price impacts of this shift can be moderated by increases in secondary sales. The secondary
sales cushion rests on secondary market prices that are assumed to have increased as compared
to current market conditions. Eventually, increases in residential and commercial load absorb
the surplus, requiring the acquisition of an off-peak power purchase anrangement at the end of
the forecast interval.

As with the oil price shock scenario, the flexibility inherent in the total resource portfolio
provides the ability to modify the resource acquisition programs soon after the loss of the
industrial customers. Programs and options that were exercised when loads were growing
along a medium economic path become surplus to the needs following the loss of service to the
ten largest industrial customers. However, as loads gradually grow over the remainder of the
forecast interval, these resources become a cost-effective source of supply.
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Global Warming: This scenario is based upon the assumption that a major national and
intemadonal commitment is made to reducing atmospheric carbon dioxide emissions.

The issue of global wanning is highly speculative in many areas. For example:

A consensus has not been reached within the scientific community regarding the
possihUity of a human-acdvity induced change in global climate.

Several of the leading experts who do expect a human-induced change in climate cannot
speculate with any accuracy as to the timing or magnitude of such aii occurrence, nor to
the relative effectiveness of any pardcular emissions reduction program in altering the
timing or magnitude of the effect.

Disagreements exist among the experts as to the reliability of global warming estimates
that are being produced by contemporary computer models. Among the sources of this
disagreement is the extent to which other eartti-bound and cosmic factors such as ocean
absorption, cloud cover, and sunspots, impact global climate conditions.

However, it is also recognized that the national and intemadonal debate has grown over this
issue, and that a significant amount of politicalization that has occurred. Consequently the
Company considered it necessary to evaluate the potential impact that a national and
international carbon dioxide reduction program could have on future resource choices, and
existing system operation. Additionally, the resulting range of costs associated with this
speculative, though politically viable, scenario adequately captures the majority of the potential
costs associated with a variety of other fossil fuel combustlon-based external costs. ' From a
power planning perspective the issue of the consideration of external costs appears to be
whether of not the relative priority would change between new sources included within the
supply and demand-side portfolios.

This scenario presumes that a large-scale national and international program is embarked upon
to reduce global carbon dioxide emissions in the mid-1990's. The goal of the scenario is to
evaluate the costs associated with several methods of achieving a 20 percent reduction in
Company-produced carbon dioxide emissions, as measured from a 1989 base, while at the
same meeting a medium-low level of load increase. Medium-low economic condiuons were
assumed in consideration of the nodon that an intemadonal approach to global carbon dioxide
reductions will lead to a relative economic slowdown in the industrialized nations as they
grapple with prematurely altering their domestic stock of energy-using devices, while at the
same time transferring wealth to third-world nations to fund programs aimed at goals such as:
reducing de-forestadon, encouraging re-forestation, and altering traditional panmis of energy
use.

Two different approaches to reducing C02 emissions by 20 percent were modeled. The first
approach, the renowering option and the retiring option. Under the repowering option a
number of exisung coal-fired units are converted to natural gas. In the retiring option, a
number of older cpal-fired units are retired and replaced with renewable resources, pnmarily
geothermal and solar. Among the important assumpdons underlying these two approaches are:
1) that the Company is experiencing medium-low demand growth condiaons, 2) that the future
price path of natural gas is no higher than the highest rate currently projected by Data
Resources, and 3) that the future cost of solar generation decreases to the most optimistic level
currently assumed by the solar industry and the US Department of Energy.
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Other potential carbon-reducing measures were studied as part of the RAMPP process. These
measures included: the range of cost estimates for tree-planring activities that are aimed at
removing and storing carbon from the atmosphere, and the potendal overall carbon reduction
possibilities inherent in increased electrification - particularly in the area of electrified
transportation.

In each of the two cases modeled as pan of the global warming scenario the following pattern
emerged. Demand-side and system efficiency resource options were exercised in the early and
mid 1990's as customer demand levels followed the medium-low economic case. As the
repowering, and alternative resource / unit retirement programs are instituted during the later
years of the forecast interval real electricity prices began to increase as compared to the medium
case.

In the gas repowering case, for example, real electricity prices fall at an annual rate of 3.6
percent per year between 1989 and 1998. However, real price increases average a 3.5 percent
per year increase between 1998 and 2008, with most of the increase coming in the last six
years.

In the retirement case, real electricity prices fall at an annual rate of 3.6 percent per year
between 1989 and 1998 and rise at an average increase of 1.0 percent per year between 1998
and 2008.

Figure 12 presents a comparison of the proportions of all fuel, renewable energy, and
efficiency sources needed to serve customer demands in the year 2008 for the C02 repower
case, the retire case, and the medium projecdon. In the repower case, more than half of the
Company's existing coal-fired generation has been converted to natural gas. In the retire case,
a number of older coai-fired facilities have been retired and replaced with renewable resources.

The range of utility and customer costs associated with various responses to this scenario are
very wide, indicating the highly speculative nature of the assumptions dealing with the
advancement in alternative technologies, the availability and price of low carbon dioxide
emitting fuels, and the uncertainty related to the global wanning effect itself. However, in each
specific evaluation of this scenario, both utility and customer costs were significantly higher
that they were under any of the conventional demand forecasts, as well as any of the
aforementioned alternative scenarios. The global wanning scenario, while highly simplified,
again illustrate the desirability of maintaining a Hexible portfolio of supply and demand-side
options.
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KEY OUTPUTS-Revised
Low Case/TRC

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 20B4 2005 2006 2007 2008

Sylcm Load (MWa) 4861. 0 4721. 0 4727. 0 4793. 0 4822. 0 4869. 0 4975. 0 5024. 0 5051. 0 5071. 0 5093. 0 5124. 0 5160. 0 5199. 0 5229. 0 5270. 0 5313. 0 5367. 0 5412. 0 5454.0
Total Energy Efficiency 0.0 2. 1 43 6. 8 9.7 13. 0 17.2 21.4 27. 1 31.9 37. 0 41. 3 47. 7 50. 1 54. 3 56. 5 59. 3 61. 6 M. 4 66.7
System Load net of Energy Efficiency 4861. 0 4718. 9 4722. 7 4786. 2 4812. 3 4856. 0 4957. 8 5002. 6 5023. 9 5039. 1 5056. 0 5082. 7 51123 5148. 9 5174. 7 5213. 5 5253. 7 5305. 4 5347. 6 5387.3
Energy Sales after Energy Effidency 4374. 9 4247. 0 4250. 4 4307. 6 4331. 1 4370. 4 4462. 0 45023 4521. 5 4535. 2 4550. 4 4574. 4 4601. 1 4634. 0 4657. 2 4692. 2 4728. 3 4774. 9 4812. 8 4848.6

Total Customers (OOO's) \33» \SU 1^14 1J18 1328 1^39 1547 1^55 1^60 1^64 1^67 1^74 1^79 1599 1314 1328 1346 1365 1^87 1/108

Nel Electric Plant (MS)
Net Energy Effidency Assela

General Inflation Rate

Operating Revenues (MS)
Nominal
Real
NPV (13,13% discount rate)

Average Growth
Nominal
Real

Base Unit Cost (mills/kwh)
Nominal
Real

Average Growth
Nominal
Real

Average Customer Bill ($)
Nominal
Real
NPV (13.13% dlscnunt rate)

Customer Cost (M$)

Levelized Customer Cost (M$)

(30 years at a 15.13% discount rate)
NPV (13.13» discount rate)

Energy Services Charge (M$)
NPV (13.13% dlsmunt rate)

Total Resoutcc Cost (MS)
Nominal
Real
NPV (13.13% discount rate)

Average Growth
Nominal
Real

Mills/KWh
Nominal
Real

Average Growth
Nominal
Real

5283.6 5464.6 5583.7 5(58.8 5697.4 5(80.7 5692.1 5719.6 5761.3 58233 59U1.2 5996.3 61113 6246.0 6395.6 6572.3 6766.4 6996.2 7255.1 7549.4
».l ».7 3.7 9.2 17.5 32.2 48.6 69.7 91.3 114.0 134.7 157.9 179.7 197.9 207.5 217.0 224.2 234.4 242.3 252.8

3.90% 7.00% 6.20% 6.50% 6.70% 6.60% 7.20% 7.40% 7.60% 7.70% 7.70% 7.80% 7.70% 7.60% 7.50% 7.50% 7.60% 7.60% 7.50% 7.40%

18M.O 1863. 8 1911.0 2010.3 2D75.9 2131.9 2235.9 23103 2385. 1 2475.7 2610.7 2737.9 2870.7 3015.2 3160. 8 3338.7 3555. 0 3784.3 4061.9 4297.0
1886.0 1741.9 1681.7 1661. 1 1607. 6 1548.8 1515.2 1457. 8 1398.7 1348.0 1319.9 1284.0 1250.1 1220. 3 1189.9 1169.2 1157. 0 1144.7 1142.9 1125.8

18201.4

4.43%
-2.68»

49.2 50.1 51.3 53. 1 54.7 55.7 57.2 58.4 60.2 623 65.5 68.1 71.2 74.3 77.5 81.0 85.8 90.5 96.3 100.9
49.2 46.8 45.2 43.9 42.4 40.5 38.8 36.9 35.3 33.9 33.1 32.0 31.0 30.1 29.2 28.4 27.9 27.4 27.1 26.4

3.85%
-3.22%

1546.2 1533.4 1573.8 1649.9 1690.9 1720.8 1793.2 1841.5 1892.9 1959.2 2061.0 2149.2 2244.0 2321.2 2405.7 2514.7 2641.2 2771.6 2929.0 3051.0
1546.2 1433.1 1384.9 1363.4 1309.5 125B.1 1215.2 1162.0 1110.0 1D66.8 1042.0 10B8.0 977.1 939.4 905.6 880.6 859.6 838.3 824.1 799.3

1448«3

».» °.» D.» 0.0 0.0 0.0 10.1 11.1 10.1 8.5 7.0 5.8 7.4 11.8 14.9 13.3 11.3 14.0 17.4 18.3

7.2 8.1 9.2 11,0 13.3 15.4 17.1 19.2 21.9 24.7

1.1 tl 3.6 5.6 7.9 10.6 13.4 16.7 20.2 23.6 26.2 29.0 31.6 34.6 36.6 38.0

0.0 0. 0 0.0 0. 0 0. 0 0. 0 1.6 3. 3 4. 8 6.1
28.7

0.0 0.0 02 0.5
55.9

1886.0 1863.8 19112 2010.8 2077.0 2134.1 2241.1 2319.2 2397.8 2492.4 2631.3 2762.7 2900.1 3049.9 3200.3 3383.1 3603.7 3838^ 4120.4 4359.7
1886.0 1741.9 1681.9 1661.5 1608.5 1550.4 1518.7 1463.4 1406.1 1357.1 1330.3 1295.7 1262.9 1234.3 1204.8 1184.7 1172.9 1161.0 1159.4 1142.2

18286.0

4. 51%
-2.61%

f,92 50.1 51.3 53.1 54.6 55.6 57. 1 58.4 60.2 62.3 65.5 68.2 71.3 74.4 77.6 81.2 86.0 90.7 %.« 101.1
49.2 46.8 45.1 43.8 423 40.4 38.7 36.8 35.3 33.9 33.1 32.0 31.0 30.1 29.2 28.4 28.0 27.4 27.2 26.5

3.86%
-3. 21%
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Avrag* MagawaUi

Requimrrwnta
Mwged System Load
Black Hilla
PGtE
PugfftPoww
Puget Pwiwr II
Sc Cat Edlaon
SMUD
WIDCO Snl»
Nevada
Si<rr« Paciic
Sairra Pacific 11
IPP Layoff to LA
IPP Bankod R^all
South Idaho Exehanga . UPL

Totd

Rssoureau

Pariflc S|ftem Hydro
Utah Sytom Hydro
Hack Hilb Eirrgy PuichaM
Canadian EnlfBwrmt
CSPE
HanfordWNP«1
Md Columbia
MacdlaitKxr Purehaw
PdtonRw^
Q. F. Contrnch . PP&L
Widco Puicha-
OF Conlncto - UP&L
GfmStf
QSLM
IPP
WAPA Capadty Exchange
MPC PurchasB
WWPPurehaw
South Idaho Exchang*. PPL
South Idaho Exchanga Storage
Ruah Purchaaa
Hydro Efflctoncy
TnnamiMion and Diatribution Inpiwnwnl
Trammiaaion and Distribution InTinwsmml
NewPwkPurchaa*
Vollagu Regulafion 1
New AFpliancea Lost C^>p
New Apptiancw Lost Opp-utah
Comnwrcwl Lcel Opp
Commanial Loel Opp-utah
Mobila HOIIW MC5 Lost C^>p
Mobils Home MCS Lost Opp-utah
Centralia
Davs Johnston

Jim Bridget
Wyodak
Cd strip
Carbon
Naughton
Hundngton
Huntar
Bundell
Gadsby
Hydro Rnring
CT Ons
CT Two
Gwtharmd On«
Gaothamul T«o
Trojan

Totd

Thermal Mtintonance
Centralia

ara 89 15:17

30-Aug-B9 3:13 PM

4, 860.6
37.5
28.5
S7.5
60,0

161.0
0.0
6.B
0,0

71.8
10,3
42,2

7.5
30,1

3B8.8
45.5
6.2

.8.2
34,1
68.0

182.6
5.7

10.0
67.1
-6.3
34,2
6.6
2.0

42.2
5.8
0.0

44.1
31.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

573.0
674.8

1, 193.0
236.7
102.5
136.4
540,6
681.0
846.2

20.5
0.0
0.0
0.0
0.0
0,0
0,0

22.7

4.721.4
45,0
28.5
27.5
60.0

106.0
40.0

8.8
61.2
71.8
38.0
42.2

0,0
41.0

4, 726.7
52.5
28.5
16.0
B5.1

10&0
40.0

6.B
82.5
71.8
52.5
42.2
0,0

41.0

4,780.4
52.5
2&5
0.0

120.1
108.0

40.0
6.B

82.4
71.8
52.5
42.1
0.0

41.1

4. B21.6
52.5
28.5

0.0
120.1
108.0
40.0

6.8
82.5
71.a
52.5
42.2

0.0
41.0

1994

4, 868.6
52.5
a.s

0.0
120.1
108.0

40.0
8.8

82,5
71.B
52,5
42.2

0.0
41.0

4,975.4
52.5
29.5

0.0
120.1
106,0

40.0
B.fl

az.5
71.B
52.5
42.2

0.0
41.0

5.023.5
52.5
0.0
0.0

120.1
10&0
40.0

6. 1*
82.4
71.8
52.5
12L1

0.0
41.1

5, 050.7
52.5
0.0
0.0

120,1
108.0
40,0
6.8

82.5
71.8
52.5
42.2
0.0

41.0

5, 070.7
52.5
0.0
0.0

120.1
ice.o
40,0

6.B
az.5
71.8
52.5
42.2

0.0
41.0

5, 083.3
0.0
0.0
0.0

120,1
108.0

40.0
6,8

21.3
71.8
52.5
42,2

0.0
41.0

5, 123.6
0.0
0.0
0.0

120.1
10B.O

40,0
8.C
0.0

71.8
52.5
42.1
0.0

41,1

5, 159.9
0.0
0.0
0.0

120.1
106.0
40.0
6.8
0.0

71.8
52,5
42.2
0.0

41.0

5.189.2
0.0
0.0
0.0

120.1
10B.O
40.0

6.8
0.0

71.8
52.5
422

0.0
41.0

5, 229,3
0.0
0.0
0.0

B5.6
10B.O

40.0
6.8
0.0

71 .a
S2.5
42.2

0.0
41.0

5^70.1
0.0
0.0
0,0
0.0

108.0
40.0
6.9
0.0

71.a
52.5
42.1
0.0

41.1

5, 313.3
0.0
0.0
0.0
0.0

10B.O
40.0

6.8
0.0

71.B
52.5
42.2

0,0
41.0

5, 367.0
0.0
0.0
0.0
0,0

80.8
40,0
6.8
0.0

71.B
52.5
42.2

0.0
41.0

5, 412.4
0.0
0.0
0.0
0,0
0.0

40,0
6.8
0.0

71.e
52.5
42.2

0.0
41.0

388.8
45.5

3.1
-7.6
32.3
68.0

182.®
5.7

10.0
74.6
-6.3
73.5
5.6
3.5

42.2
5.9

15.0
50.0
42.2
0.0
0.0
1.0
1.4
0.6
0.0
2.0
0.1
0.0
0.0
0.0
0.0
0.0

573.0
674.8

1. 2044
238.7
102.5
136.4
540.6
681.0
846.2

20.5
0.0
0.0
0.0
0.0
0.0
0.0

22.7

388.8
45,5
0.0

-6.9
31.4
68.0

iaae
3.0

10.0
74.0
-6.3
73.5

s.e
3.S

42. 2.
5.8

15.0
50.0
42.2
0.0
0.0
2,0
2.8
1.2
0.0
4,0
0.1
0.1
0.1
0.0
0.0
0.0

573.0
674.8

1, 212.1
238.7
102.5
136.4
540,6
6B1.0
&46.2

20.5
0.0
0.0
0.0
0,0
0.0
0.0

22.7

388.8
45.5
0,0

-6.4
30.1
ea.o

1B2.6
-4.3
10.0
75.3
-6.3
73.5

5,8
3.5

42.1
5.8

15.0
50.0
42.3
0,0
0.0
3.0
4.2
l,a
0,0
6.0
0.2
0,1
0.4
0.2
0.0
0.0

573,0
674.B

1, 221.0
238.7
102.5
136.4
540.6
681,0
846.2
20.5

0.0
0.0
0.0
0.0
0.0
0.0

22.7

38&B
45.5

0.0
.6.0
28.9
6B.O

laz.e
7.1

10.0
75.3
-6.3
73.5

5.8
3.5

42,2
5.9

10.0
50.0
42.2

0.0
0.0
4.0
5.U
2.4
0.0
8.0
0.3
0.1
0.9
0.4
0.0
0.0

573.0
674.8

1, 221.0
238.7
102.5
136,4
540.6
681.0
846.2

20.5
0.0
0.0
0,0
ao
0.0
0,0

22.7

368.8
45.5

0.0
.5.5
27.6
68.0

182-6
18.5
10.0
75.3
.6.3
73.5
5,6
3.5

42.2
5.9

10.0
50.0
42.2

0.0
0.0
5.0
7,0
3.0
0.0

10.0
0.4
0.2
i.a
0.7
0.0
0.0

573.0
674.8

1, 221.0
238.7
102.5
136,4
540.6
681.0
846.2

20.5
0.0
0.0
0.0
0.0
0.0
0.0

22.7

388.8
45.5

0.0
-5.2
26,5
68,0

ias.6
18.5
10.0
75.3
<.3
73.5
5.6
3.5

42.2
5.9

10,0
50.0
42.2

0.0
0.0
6.0
8,4
3.6
0.0

10.0
0.8
0.4
3.4
1.4
0,9
0,2

573.0
674.8

1,221.0
2387
ioe.5
136.4
540.6
6S1.0
846.2

20.5
0.0
0.0
0.0
0.0
0.0
0.0

22.7

3B8.B
45.5

0.0
-5.0
25.2
30.8

182.8
16,2
10.0
75.3
-6.3

73.5
S.6
3.5

42,1
5.3
O.J

38.0
42.3

0.0
0,3
7.0
fl.B
4.2
0,0

10.3
1.3
0.7
5.1
2.1
1.8
0,3

573.0
674.8

1^21.0
238.7
102.5
136.4
540.6
681.0
646.2

20.5
0.0
0.0
0.0
0.0
0,0
0.0

22.7

38a.a
45.5
0,0

-4.8
24.2

0.0
182.8

16.2
10,0
75.3
-6.3
73.5

5,6
3.S

42.2
5.8
0.0

17.0
42,2
0.0

125.0
8.0

11.2
4.B
0.0

10.0
3.1
1.7.
6.6
2.8
2.S
o.s

573.0
674.B

1, 221.0
238.7
102,5
136.4
540.6
881,0
846.2

20.5
0.0
0.0
0.0
0.0
0.0
0.0

22.7

368.8
45.5
0,0

-4,2
21.8
0.0

182.6
16.2
10.0
75.3
-6.3
73.5

5,6
3.5

42.2
5.9
0.0
0.0

42,2
0.0

125.0
9.0

12.6
5.4
0.0

10.0
4.S
2.4
7.9
3.3
3.1
0.6

573.0
674.8

1,221.0
238.7
102.5
136.4
540.6
681,0
B46.2
20.5

0.0
0.0
0.0
0.0
0.0
0.0

22.7

398.8
45.5

0.0
. 2.5
12.8
0.0

182,8
16.2
10.0
75.3
.6,3
73.5

3.6
3,5

42.2
5.9
0.0
0.0

42.2
0.0

125.0
10.0
14.0

6.D
0.0

10.0
6.3
3.4
a.2
3.9
3.6
0.7

573.0
674.B

1, 221.0
238.7
102.5
136.4
540.6
681.0
846.2

20.5
0.0
0.0
0.0
0.0
0.0
0.0

23.7

38&8
45.5

0.0
-2.0
9.8
0.0

1B2.6
15.1
10.0
75.3
-6.3
73,5

5.6
3.5

42.1
s:a
0.0
0.0

42.3
0.0

125.0
10,0
15.4
6.6
0.0

10.0
7.6
4.1

10.5
4.4
4.0
0.7

573.0
674.8

1, 221.0
238,7
102.5
13&4
540.6
681.0
846.2

£0.5
0.0
0.0
0.0
0.0
0.0
0.0

22.7

388.B
45.5
0.0

-1.9
a.4
0.0

182.8
9.0

10.0
75.3
-6.3
73.5

5.B
3.5

42.2
5.8
0.0
0.0

42.2
0.0

125.0
10.0
16A
7.2
0.0

10.0
10,3

5.5
11.8
4.9
4.4
os

573.0
674.8

1, 221.0
238.7
102.5
138.4
540.6
6B1.0
846,2

20.5
0.0
0.0
0.0
0.0
0,0
0,0

22L7

38B.B
45.5

0.0
-1,8
B.1
0.0

182,6
8.0

10,0
75.3
-6.3
73.5

5,6
3.5

42.2
5.9
0.0
0.0

42.2
0.0

125.0
10.0
18.2

7.B
0.0

10.0
10.1

5.5
13.1
5.5
5.0
0.9

573.0
674.8

1. E21.0
238.7
102.5
136.4
540,6
681,0
846,2

20.5
0.0
0.0
O.D
0.0
0.0
0.0

ea.7

388,8
45.5

0.0
-0.5
2.3
0.0

182.6
9.0

10.0
75.3
-e.3
73.5
5.6
3,5

42.2
5.9
0.0
0.0

42.2
0.0

125.0
10.0
19.6
8.4
0.0

10.0
11.1
6.0

14.4
B.O
5.7
1.1

573.0
674.8

1, 221.0
238.7
102.5
136.4
540.6
681.0
B46.2

20.5
0.0
0.0
0.0
0.0
0.0
0.0

22.7

388.8
45.5

0.0
0.0
0,0
0.0

iaz,6
9.0

10.0
75.3
-6.3
73.5

5.6
3.5

42,1
5.8
0.0
0.0

42.3
0.0

125.0
10.0
21.0

9.0
0.0

10.0
10,9

5.9
15.6
6.6
6.3
1.2

573.0
674.8

1, 221.0
239.7
1D2.5
136.4
540.B
6B1.0
846,2

20.5
0.0
0.0
0.0
0.0
0.0
0.0

22.7

aaaa
45.5

0.0
0.0
0.0
0.0

17&3
9.0

10.0
75.3
-6.3
73.5

5.6
3.5

42.2
5.0
0.0
OlO

42S
OlO

12S.O
10.0
21.0
ao
0.0

10.0
11.2

6.0
16.8

7.1
6.B
1.3

573.0
674.8

1. 221.0
238.7
102.5
136.4
54ae
681.0
846.2

20.5
0.0
0.0
0.0
OLD
QiO
OiO

22.7

3B8.8
45.5
0.0
0.0
0.0
0.0

127.3
9.0

10.0
75.3
-6.3
73.5

5,6
3.5

42.2
5.9
0.0
0,0

43.2
0.0

125.0
10.0
21.0

B.O
0.0

10.0
11.0

5.8
18.1
7.6
7.5
1.4

573.0
674.8

1. 221.0
238.7
102.5
136.4
540.6
681,0
846,2
20.5
0.0
0.0
0.0
0.0
0,0
0.0

22,7

388.B
45.5

0.0
0.0
0.0
0.0

1S7J
9.0

IGlO
75.3
-6.3
73.5

5.6
3.5

AS.2
5.9
0.0
0.0

42.2
0.0

125.0
10.0
21.0
9.0
0.0

10.0
11.3
6.1

19.2
8.1
a.2
1.5

573.0
674.8

1,221.0
238.7
102.5
136.4
540.6
6B1.0
S48.2

20.5
0.0
0.0
0.0
0.0
0.0
0.0

22.7

5.453.5
0.0
0.0
0.0
0.0
0.0

40.0
6.9
0.0

71.8
52.5
42.1

0.0
41.1

5.143.B 5.a>1.4 5. 353.8 5.438,2 S.467.4 5.5K.4 5.621.2 5,«40.a 5,S6»0 5.68a.1 S.5B7.0 5.C06. 1 5,642.2 5,681.6 5, 877.3 5,632.4 5.675.6 5,702. 1 5,686.7 5,707.8

38B.8
45.5
ao
0.0
0.0
0.0

127.4
9.0

10.0
75,3
.6.3
73.5
5.6
3,5

42.1
S.B
0.0
0.0

42.3
0.0

125.0
10.0
21.0
9.0
0.0

10.0
11.2
6.0

20.4
8.6
a.9
1.8

573.0
674.6

1,221.0
23B.7
102.5
136.4
540.6
6B1.0
S46.2

30.5
0.0
0.0
0.0
0.0
0.0
0,0

22.7

5.9M.7 6.080. 1 6. 017. 6 6.0B4. 3 6. 105.7 e. 122. « B. IZa.B 6.073. 6 8. 154. 8 6. 143.7 6, 144. 5 6. 147. 2 6. 10.2 6. 153.4 6, 154. 1 6. 156. 5 8. 1S5. 1 M06. 3 6, K».Z 6, 111.4

62.8 47.1
Pags1

46.9
LaR Low
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KEY OUTPUTS - Revised
Medium Low CasefTRC

System Load (MWa)
Total Energy Efficiency
System Load net of Energy Effidency
Energy Sales after Energy Efficiency

Total Customera (OOO's)

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

48«5.0 4734.0 4742.0 4818.0 4864.0 4934.0 5067.0 5145.0 5205.0 5248.0 5294.0 5348.0 5406.0 5467.0 5521.0 5583.0 5650.0 5725.0 5794.0 5858.0
B.3 3.1 6.6 10.5 16.7 27.2 44.5 62.7 83.3 102.7 122.3 135.9 148.0 158.3 171.1 182.9 196.5 210.1 224.3 238.5

4864.7 4730.9 4735.4 4807.5 4847.3 4906.8 5B22.S 5082.3 5121.7 5145.3 5171.7 5212.1 5258.0 5308.7 5349.9 5400.1 5453.5 5514.9 5569,7 5619.5
4378.2 4257.8 4261.9 4326.8 4362.6 4416.1 4520.3 4574.1 4609.5 4630.8 4654.5 4690.9 4732.2 4777.8 4814.9 48«0.1 49(18.2 4963.4 5012.7 5057.6

1^35 1^48 U63 1,279 1395 1312 1323 1^35 1^47 1359 1370 1385 1/103 1,425 1,449 1^72 1^01 1.531 1,564 1,599

Net Electric Plant (M$»

Net Energy Efficiency Assets

General Inflation Rate

Operating Revenues (M$)
Nominal
Real
NPV (13. 13% discount rate)

Average Growth
Nominal
Real

Base Unit Cost (mills/kwh)
Nominal
Real

Average Growth
Nominal
Real

Average Customer Bill (S)
Nominal
Real
NFV (13. 13% discount rate)

Customer Cost (M$)

Levelized Customer Cost (M$)

(30 years at a 15.13% discount rate)
NPV (13. 13% discount rate)

Energy Services Charge (M$)
NPV (13. 13% discount rate)

Total Resource Cost (M$)
Nominal
Real
NFV (13. 13% discount rate)

Average Growth
Nominal
Real

Mills/KWh
Nominal
Real

Average Growth
Nominal
Real

5284.6 5463.6 5581.7 5««1.0 5710.4 5716.1 5764.2 5832,7 5919.7 6028.5 6154.1 6279.5 6416.4 6581.8 6768.1 6982.3 7233.5 7526.7 7839.8 8190.9
1.1 4.4 11.7 21.5 40.6 75.6 126.3 185.8 249.5 314.9 379.1 424.6 451.2 481.2 508.2 540.0 572.9 611.5 647.0 687.8

3.90% 7.00% 6^0% 6.50% 6.70% 6.60% 7.20% 7.40% 7.60% 7.70% 7.70% 7.80% 7.70% 7.60% 7.50% 7. 50% 7.60% 7.60% 7.50% 7.40%

1886.9 1866.6 1914.5 2015.5 2092.8 2158.3 2275.5 2368.7 2467.9 2577.3 2734.0 2889.6 3044.6 3220.3 3412.9 3645.9 3894.5 4154.4 4471.9 4759.7
1886.9 1744.5 1684.8 1M5.4 1620.7 1567.9 1542.1 1494.6 1447.2 1403.3 1382.2 1355.2 1325.8 1303.3 1284.8 1276.8 1267.5 1256.6 1258.3 1247.0

18773.8

4.99%
-2. 16%

49. 2 50. 0 51^ 53. 0 54. 8 55. 8 57. 5 59. 0 61, 1 63. 5 67. 1 70. 1 73, 4 76. 9 80. 9 85. 4 90. 6 95. 5 101. 8 107.1
49.2 46.8 45.1 43.8 42.4 40.5 38.9 37.2 35.8 34.6 33.9 32.9 32.0 31.1 30.5 29.9 29.5 28.9 28.7 28.1

4. 18%
-2. 91%

1528. 1 1495. 8 1516. 1 1575. 9 1615. 6 1645. 4 1720. 0 1775. 0 1832. 7 1897. 0 1995. 5 2086. 5 2169. 7 2259. 7 2356. 1 2476. 8 2595. 5 2713. 8 2858. 6 2975.9
1528.1 1397.9 1334.2 1302.2 1251.1 1195.4 1165.6 1120.0 1074.7 1032.9 1008.8 978.6 944.8 914.5 887.0 867.4 844.7 820.9 804.3 779.7

14038.7

0. 0 0.2

0.0 0.0
55.1

0.0 0.1
131.0

03 0. 3 0. 7 1. 6 16. 8 17. 3 15. 9 14. 2 12. 7 15. 3 21. 2 26. 0 26. 0 24. 3 28. 5 32. 7 35. 6 37.3

0. 1 0. 1 0. 2 0. 5 3. 1 5. 7 8. 2 10. 3 12. 3 14. 6 17.9 21. 9 25. 9 29. 6 34. 0 39. 0 44. 5 50.2

0. 5 1.0 2. 1 4. 3 7. 9 12, 6 18. 2 24. 5 31. 3 37. 7 43. 7 50. 6 57. 8 667 76. 7 87. 9 98. 8 109.0

1886.9 1866.7 1915.1 2016.6 2095.2 2163.1 2286.5 2387.1 2494.3 2612.1 2777.6 2942.0 3106.1 3292.8 3496.6 3742^ 4005.2 4281.3 4*15.2 4918.9
1886. 9 1744. 6 16853 1666. 3 1622. 5 1571. 4 1549. 5 1506. 2 1462. 7 1422. 3 1404. 3 1379. 7 1352. 6 1332. 6 1316. 3 1310. 5 1303. 5 1295. 0 1298. 6 1288.7

18960.0

5.17%
-1.99%

49. 2 50. 0 51. 2 52. 9 54. 6 55. 6 57. 2 58. 7 60. 8 63. 1 66. 5 69. 6 72. 9 76. 4 80. 3 84. 8 89. 9 94. 9 101. 0 106.2
49. 2 46. 7 45. 1 43. 7 423 40. 4 38. 8 37. 0 35. 6 34. 4 33. 6 32. 6 31. 7 30. 9 30. 2 29. 7 29. 3 28. 7 28. 4 27.8

4. 13%
-2.95%
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30-Aug-89 3:34 PM

Study
Merged System
Resource & Market Planring
htodium Low Caat/TRC

Januaiy P»d(

Requirement*
Morgwl Sytom Load
Black Hill*
PQ&E
PugetPowr
Pugst Powar II
So Cal Edton
SMUD
Nwada
Siarra PadSc
Seirra Pacific II

Totd

Rnoure-
Pacific Sytom Hydro
Utah Syatnm H|fdro
Hack Hilto Capacity
BPA ErrilanwntCtpadty
B PA Pwk Purchase
BPA Supplemuntal CHpacity
Canadian EntWwnent
CSPE
Hanton)WNP»l
Md ColunUa
Miscelleneoua njrehawa

PdtonRw^
Q.F. Contract* . PP&L
OF Cortracto . UP&L
Gem State
GSLM
MPC Punhf
WWPPureha-
Flu* h PurChafl*
BPA Setflwnsnt

Hydro Effidenq
New Peak Purchase
Off Peak Purchaaa 1 -Utah
Vdtag* Regulation 1
NawAppliancwLostOpp
Mm Appllanws Loat C^utah
Commerdd Hntrcfit
Comnwrcial Reitrofit-utah

Ughl and Water HeaterApplianw
Ught and Water Heator Appliam»-L*ah
Utah MCS Lort Opp-utah
Commerdal Last Opp
Commerdd Loet Opp-utah
Mobile Horn* MCS Lost Opp
Mobile Hbm» MCS Loat Opp-utah
Tianamiasion and Distribution Inpmvemonl
Transmssion and Distribution Improvement
Cerrtralia
Dave Johnston

Jim Bridger
Wyodak
CdBtrip
Cafbon
Naughton
Huntington
Hunter
Kundel
Gadsby
Hydro Rnring
CTOna
CT Two
Geothwind On«
Geothennd Two

Trojan

Totd

Thwmal Mant»nanc»

SiaWBS 15:43

19S9

6, 442.0
75,0

100.0
55.0

1W,0
288.0

0,0
0.0

52,0
0.0

6.411.0
75.0

100.0
55.0

100.0
200.0
100.0

0.0
52.0
25.0

6.326.0
75.0

100.0
55,0

100.0
200.0
100.0

B2.0
5Z.O
75.0

6.340.0
75.0

100.0
0.0

200.0
aoo.o
100,0
sa.o
52.0
75.0

7. 122,0 7.118.0 7. 135.0 7.104.0

680.5
120.0
100.0

28.7
1, 127.3

27.0
-SS.7
95,6
80.0

351.5
142.7

19.6
66.0
38.0

0.0
0,0
0.0

so.o
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.3
0.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

608.0
750.0

1, 360.7
252.0
140,0
166.0
700,0
815.0

1,001.0
20.0

0.0
0.0
0,0
0.0
0.0
0,0

27.0

680.5
120.0
100.0
26,6

1.127.3
27.0
^8,6
96.1
80.0

351.5
142.7

19.6
66.0
9B.O

0.0
15.0
15.0
50.0

0.0
0.0
2.0
0.0
0.0
4.0
0.0
QLO
1.0
0.6
0.0
0.0
0,2
0.0
0.0
0.0
a.o
0.0
0.0

eoso
750.0

1.366.0
252.0
140.0
166.0
700.0
815.0

1, 001.0
20.0

0,0
0.0
0.0
0.0
01,0
0.0

27.0

BBO.S
120.0
100.0
28.7

1, 127,3
27.1

. 28,7
96.5
80,0

351,5
142.7

18.6
ee.o
98.0
0.0

15,0
15.0

150.0
0.0
0.0
4.0
0.0
0.0
8.0
0.0
0.0
2.2
1.4
0.0
0.0
0.3
O.B
0.3
0.0
0.0
0.0
0.0

608.0
750.0

1, 371.4
252.0
140.0
166,0
700.0
B15.0

1, 001.0
ao.o

0.0
0.0
0,0
0.0
0.0
0.0

27.0

8, 413.0
75.0

100.0
0.0

200.0
200.0
100.0
52,0
52.0
75.0

aao.s
120.0
100.0

26.0
0.0

24.5
-26.0
»3.2
60,0

351.5
12B.7

19.6
660
flfl.O
0.0

15,0
1S.O

1SO.O
0.0
0,0
6.0

1, 000.0
0.0

12,0
0.0
0.0
3.5
2.1
0.0
0.0
0.6
2.2
0.7
0.0
0.0
1.4
0.6

608.0
750.0

1. 37S.7
252.0
140,0
166.0
700.0
B15.0

1.001.0
20,0

0.0
0.0
0,0
0.0
0.0
0.0

27.0

6, 500.0
75.0

100.0
0.0

200.0
200.0
100.0
52.0
52.0
75.0

199S

6, 601.0
75,0

100.0
0.0

200.0
200.0
100,0

52.0
52.0
75.0

6, 702.0
75.0

0.0
0,0

200.0
200,0
100.0
52,0
52.0
75.0

6.776.0
75.0

0.0
0.0

200.0
200.0
100.0
52.0
S2.0
75.0

6. 829.0
75.0

0.0
0.0

200.0
200.0
100.0

52.0
52.0
75.0

6, 886.0
0,0
0.0
0.0

200.0
200.0
100,0
52.0
52.0
75.0

6. 955.0
0.0
0.0
0.0

200.0
200.0
100.0

0.0
sz.a
75,0

7, 031.0
0.0
0.0
0.0

200.0
200.0
100.0

0.0
52.0
7S.O

7, 110,0
0.0
0.0
0,0

200.0
200,0
100.0

ao
52,0
75.0

7, 178.0
0.0
0.0
0.0

200.0
aoo.o
100.0

0.0
52.0
75.0

7.2600
0.0
0.0
0.0
0.0

200.0
100,0

0.0
52.0
75.0

7, 348,0
0.0
0.0
0.0
0.0

200.0
100.0

0.0
52,0
75.0

7, 450,0
0.0
0.0
0.0
0.0

200.0
100.0

0,0
sa.o
75.0

7.542.0
0.0
0.0
0.0
0.0
0.0

100.0
0,0

52.0
75.0

7, 625.0
0,0
0.0
0.0
0.0
0.0

100.0
0.0

52.0
75.0

7.2.7.0 7. 354. 0 7.45S. O 7.4KO 7. 53.. 0 7, iM.O 7. 565. 0 7, a2.. 7,5..0 7.717. 0 7.15.. 7.U7.. 7.775. 0 7..77.. 7.7... 0 7,^0

880.5
120.0
100.0

23.4
0.0

22,0
-23.4
79,7
60.0

351.5
128.7

19.6
66.0
98.0

0.0
15.0
10,0

150.0
0.0
0.0
8.0

1, 000,0
0.0

16.0
0.0
0.0
6,8
4.2
0.0
0.0
1.2
4.3
1.4
0.0
0.0
2.6
1.2

608.0
750.0

1, 376.7
252.0
140.0
166.0
700.0
815.0

1,001.0
20.0

0.0
0.0
0.0
0.0
0,0
0.0

27.0

SBO.S
120.0
100.0
20.9
0.0

19.7
-20.9
71.3
ao,o

351.5
£8.0
19.6
66.0
96.0
0.0

15.0
10.0

150.0
0,0
0.0

10.0
1, 000.0

0.0
20.0
0.0
0.0

14.1
B,7
0.0
00
2.0
7.6
2.5
0,0
0.0
4.2
1.8

608.0
750.0

1, 376.7
252.0
140.0
166.0
700,0
815.0

1. 001,0
20.0
0.0
0.0
0.0
0.0
0.0
0.0

27.0

680.5
120.0
100,0

18.3
0.0

17.2
-1B.3
62.B
80.0

351.5
26.0
19.6
66.0
&B.O
0.0

15.0
10.0

150.0
0.0
0.0

12.0
1, 000.0

0.0
20.0
0,0
0.0

28.5
17.5
0.0
0.0
3,0

13.3
4.5
1,0
0.1
5.6
2.4

608.0
750.0

1. 376.7
252.0
140.0
166.0
700.0
815.0

1, 001.0
20.0
0.0
0.0
0,0
0.0
0.0
0.0

27.0

880.5
120.0
100.0

15.5
0,0

14.7
-15.5
54.4
80.0

351.5
21.0
19.E
6G.O
880

0.0
15.0
0,0

10&0
&0

164,0
14.0

1.000.0
0.0

20.0
0.3
0.2

42.8
26.4

0.0
0.0
4.1

19.1
6.4
o.a
0. '3
7.0
3.0

608.0
750.0

1, 376.7
252.0
140,3
166.0
700.0
815.0

1,001.0
20.0

0.0
0.0
0,0
0.0
0.0
0.0

27.0

8801,5
120.0
100.0

12.9
0.0

12.1
. 12.8
45.8
0.0

351,5
?1.0
19.6
66.0
98.0
0.0

15.0
0.0

50.0
0.0

164.0
16.0

1.000.0
0.0

20.0
1.2
O.fl

57.Z
35,2
0.0
0.0
5.2

24,3
a.2
0.8
0.0
8,4
3.6

608.0
750.0

1, 376.7
252.0
140.0
166.0
700.0
815.0

1,001.0
20.0

0.0
0.0
0.0
0.0
0.0
0.0

27.0

8B0.5
120.0
100.0

12.4
0.0

11.7
-124
44.5

0.0
351.5

21.0
19.6
66.0
98.0
0.0

15.0
0.0
0.0
0.0

164.0
18.0

1,000.0
0.0

20.0
2.1
1.5

71.8
44.1
0.0
0.0
6.3

£9.2
9.8
0.7
0,0
9.8
4.2

608.0
750.0

1,376.7
252.0
140.0
166.0
700.0
815.0

1, 001.0
20.0

0.0
0.0
0.0
0.0
0,0
0.0

27.0

aao.s
120,0
100.0

10.8
0,0

10,2
-10.8
39.3
do

351.5
21,0
19.6
66.0
98,0

0.0
15.0

0.0
0,0
0.0

164.0
£0.0

1. 000.0
0.0

20.0
2.9
2,2

86.0
S2.9
0.0
0.0
7.3

34.2
11,5
0.6
0.0

11.2
4.B

608.0
750.0

1,376.7
252.0
140.0
166.0
700.0
815.0

1, 001.0
20.0

0.0
0,0
0.0
0.0
0.0
0.0

27.0

BB0.5
120,0
100.0

5.1
0.0
4.8

-5.1
18.9
0.0

351,5
21.0
19.6
66.0
96.0
0.0

15.0
0,0
0.0
0.0

164.0
20.0

1, 000.0
0.0

£0.0
3.8
2.8

83,2
57.4
0.0
0.0
8.3

39.2
13,1

0.6
0.0

12.6
5.4

608.0
750.0

1, 376.7
25Z.O
140.0
166.0
700.0
815,0

1, 001,0
20.0
0.0
0.0
0.0
0.0
0.0
0.0

27.0

880.5
iso.o
100.0

4.B
0.0
4.5

.4.8
18.1
0,0

351.5
3.0

19.6
66.0
98,0

0.0
15.0
0.0
0.0
0,0

164.0
20,0

1,000.0
0.0

20.0
5.5
4.1

93.2
57.4
0.2
0.1
8.4

44.3
14.8
0.8
0,0

14.0
6.0

608,0
750.0

1,376.7
252.0
140.0
166.0
700.0
B15.0

1,001.0
20.0
0.0
0.0
0.0
0.0
0.0
0.0

27.0

880,5
120.0
100.0

4.7
0.0
4.4

-4.7
17.7
0.0

351.5
3.0

19.6
66,0
&B.O

0.0
15.0
0.0
0.0
0.0

164.0
20.0

1, 000.0
0.0

20.0
7.6
57

93,2
57.4

0.5
0,2

10,5
49.4
16.6

1.0
a.1

15.4
6.6

60B.O
750.0

1,376.7
252.0
140.0
166.0
?oao
815.0

1, 001.0
20.0
62.0

0.0
0.0
0,0
0.0
0,0

27,0

aao.5
120.0
100.0

4.1
0.0
3.a

-4.1
15,8
0.0

351.5
3.0

19,6
66.0
flfl.O

0.0
15.0
0.0
0,0
0.0

164.0
20.0

1, 000.0
0.0

20,0
10.1
7,5

93.2
57,4

1,2
0.5

11.6
54.3
18.2
0,8
0.0

16.8
7.2

608.0
750.0

1. 376.7
252.0
140.0
166.0
700.0
815.0

1, 001.0
20.0

126.0
0.0
0.0
0.0
0.0
0.0

27.0

B80.5
120.0
100.0

0,0
0,0
0.0
0.0
0,0
0.0

351.5
3,0

10.6
66.0
88.0
0,0

15.0
0.0
0.0
0.0

164.0
20.0

1, 000.0
0,0

20.0
13.1
9.7

83.2
57.4

2.1
0.9

12.7
59.2
19,9
0.7
0.0

18.2
7.B

608.0
750.0

1.37S.7
252.0
140,0
166,0
700.0
815.0

1,001,0
20.0

224.0
0.0
0.0
0.0
0.0
0,0

27.0

880i,5
120.0
100.0

0.0
0.0
0.0
0.0
0.0
0.0

351.5
3.0

18.6
66.0
98.0

0.0
15.0

0.0
0.0
0.0

184.0
20.0

1, 000.0
0.0

20.0
16.5
12.2
935
57.4

2.9
1.2

13.8
B4S
21.5

o.e
0.0

19.6
8.4

60B.O
750.0

1,376.7
252.0
140.0
166.0
7oao
ai&o

1,001.0
20.0

224.0
OlO
0.0
0.0
0.0
OiO

27.0

880,5
120.0
100.0

0.0
0.0
0.0
0,0
0.0
0.0

242.3
3.0

19.8
66.0
M.O

0.0
15.0
0.0
0.0
0,0

164.0
20,0

1. 000.0
0.0

20.0
20,2
15,0
83.2
57.4
3.6
1,5

14.9
69.1
23.2
0.8
0.0

21,0
9.0

608,0
750.0

1, 376.7
252.0
140.0
166.0
700.0
815.0

1, 001.0
20.0

224.0
0.0
0.0
0.0
0.0
0.0

27.0

880.5
120.0
100.0

0.0
0.0
0.0
0.0
0.0
0.0

242.3
3.0

19.6
66.0
96,0

0.0
15.0

0.0
0,0
0,0

164.0
20.0

1. 000.0
0,0

20.0
24.4
18.1
93.2
57.4

3.8
1.6

16.1
74.0
24.8
0.8
0.0

21.0
S.O

608.0
750.0

1,376,7
252.0
140.0
168.0
700.0
815.0

1, 001.0
20.0

224.0
0.0
0.0
0.0
0.0
0.0

27.0

880.5
120.0
100.0

0.0
0,0
0.0
0.0
0.0
0,0

242,3
3.0

19.6
66.0
98.0

0.0
15.0
0.0
0.0
0.0

164.0
20.0

1, 000.0
0,0

20,0
29.1
21.6
83.2
57,4
3.8
1.6

17.3
7B.a
26.4

0.9
0.0

21.0
9.0

608.0
750.0

1,376.7
252.0
140,0
168.0
700,0
815.0

1,001.0
20.0

224.0
0.0
0.0
0,0
0.0
0.0

27.0

a.gaa.s ..041.6 1. 156. 5 a.OM.l 9.02U B. B34. I 8. SB0.2 8.084.5 8.BMB l.«64.8 1.M4.4 8.MI.4 0,985.5 9.061. 3 9. 137. 7 9.232. 0 9, 248, 9 9. 157. 1 9. 172. 3 9. 188.0

Pay 3
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Cantralia
Dave Johmton

Jim Brid9«r
V^odak
Cdstrip
Carbon
Naughton
Huntington
Huntw
Blundall
Gad»by
h+lfdro Firmng
CTOna
CT Two
Gwrthwmd On«
Geothermd Two
Trojan

Totd

Reesrv Requromant
RasernB

(R w ww+BalanwyRoqui nmentt

Bdanc*

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

1. 0130
26%

0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
OlO
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0

1, 013.0
27%

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

1, 013.0
28%

0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0

1. 013.0
25%

0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
ao
0.0
0.0
0.0
0.0
0.0

1, 013.0
24%

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

1, 013,0
21%

0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

1,013.0
20%

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0,0
0.0
0.0
0.0

1,013,0
22%

0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0

1, 013.0
18%

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

1,013.0
16%

0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

1.013.0
19%

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0

1, 013.0
19%

0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0,0
0.0
0.0
0.0

1,013.0
17%

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0

1,013.0
17%

0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

1, 013.0
17%

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

1. 013.0
20%

0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0

1,013.0
19%

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

1, 013.0
18%

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0

1,013.0
18%

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
OlD

1, 013.0
17%
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KEY OUTPUTS - Reriatd
Base Medium Case

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

SyslemLoad (MWa) 4861.0 4858.0 4969.0 5116.0 5192.0 5278.0 5408.0 5492.0 5575,0 5649.0 5727.0 5808.0 5886.0 5968.0 6048,0 6139.0 6235.0 6343.0 6450.0 6557.0
Total Energy Efficiency 1.0 5.5 13.4 22. 6 353 50.4 74. 7 100.7 129.9 159.4 189.9 214. 9 237.2 260. 6 285.8 310.9 338. 4 366. 6 390. 8 414.6
System Load net of Energy Efficiency 4860.0 4852. 5 4955.6 5093. 4 5156.7 5227.6 5333.3 5391.3 5445. 1 5489. 6 5537.1 5593. 1 5648, 8 5707. 4 5762. 2 5828.1 5896. 6 5976.4 6059.2 6142.4
Energy Sales after Energy Effldency 4374. 0 4367. 3 4460. 0 4584. 1 4641. 0 4704. 8 4800. 0 4852. 2 4900. 6 4940. 6 4983. 4 5033. 8 5083. 9 5136. 7 5186. 0 52453 5306. 9 5378. 8 5453. 3 5528.2

Total Customers (OOfl's) 1^35 1^48 1363 1^79 1^95 1312 U23 1^35 1^47 1359 1370 1J85 l/t03 1/125 1,449 1/172 1,501 1^31 1^64 1^99

Net Electric Plml (M$)
Net Energy Effidency Assets

General Inflation Rate

Operating Revenues (M$)
Nominal
Rul
NFV (11. 47% discount rate)

Average Growth
Nominal
Rnl

Base Unit Cost (milla/kwh)
Nominal
R«al

Average Growth
Nominal
Beal

Average Customer Bill ($)
Nominal
Real
NPV (11.47% discount rate)

Customer Cost (M$)

LevelizedCuBtomerCost (M$)

(30 years at a 13.47% discount rate)
NFV (11. 47% discount rate)

Energy Scnrices Charge (M$)
NPV (11. 47% discount rate)

Total Resource Cost (M$)
Nominal
Real
NPV (11. 47% discount rate)

Average Growth
Nominal
Real

Mills / KWh
Nominal
Real

Average Growth
Nominal
Re«]

5289.9 5482.6 5622.4 5723.0 S803.0 5858.0 5967.2 6068.2 6181.4 6307.6 6444.2 6572.3 6686.8 6818.1 6928.3 7066.2 7216.2 7400.2 7557.5 7742.5
6.5 17.7 40.6 70.9 115.U 174.5 245.5 325.6 411.0 501.5 593.2 666.7 715.9 767.6 819.9 8853 959.7 1048.5 1095.9 1147.8

3. 90% 4. 60% 4. 80% 4. 80% 5. 00% 5. 20% 5.40% 5. 50% 5. 50% 5. 60% 5. 50% 5. 60% 5. 40% 5. 40% 5. 30% 5. 30% 5. 20% 5. 30% 5. 20% 5. 30%

1888.9 1883.2 1939.8 2046.1 2120.6 2198.0 2298.4 2392.7 2488.3 2599.2 2738.6 2872.8 2995.9 3136.4 3279.9 3442.8 3616.6 3826.8 4092.7 4375.8
1888.9 1800.4 1769.5 1781.1 1758,0 1732.1 1718.4 1695.7 1671.5 1653.4 1651.2 1M0.3 1622.9 1612.0 1600.9 1595.9 1593.5 1601.3 1627.9 1652.9

20748.4

4.52%
-0. 70%

49.3 49.2 49.6 50.8 52.2 53.3 54.7 56.1 58.0 60.1 62.7 65.0 673 69.7 72.2 74.7 77.8 81.2 85.7 90.1
49. 3 47. 1 45. 3 44. 2 43. 2 42. 0 40. 9 39. 8 38. 9 38. 2 37. 8 37. 1 36. 4 35. 8 35. 2 34, 6 34. 3 34. 0 34. 1 34.0

3. 23%
-1. 93%

1529. 7 1509. 1 1536. 1 1599. 9 1637. 0 1675. 7 1737. 3 1793. 0 1847. 8 1913. 2 1998. 8 2074. 4 2135. 1 2200. 8 2264. 4 2338. 9 2410, 3 2499. 9 2616. 2 2735.9
1529.7 1442.7 1401.3 1392.7 1357.1 1320.5 1298.9 1270,6 1241.3 1217.0 1205.2 1184.4 1156.6 1131.1 1105.2 1084.1 1062.0 1046.0 1040.6 1033.4

15458.6

0.0 0. 2 0.6 0.9 1.2 1.9 17. 4 18. 4 19. 8 21. 0 20. 8 24. 0 29. 7 35. 8 37. 7 38. 5 46. 0 51. 8 58. 4 63.6

0.0 0.0 0.1 0.2 0.4 0.7 3.1 5.6 8.3 11.2 14.1 17.4 21.5 26.4 31.6 36.9 43.3 50.4 58.4 67.2
81.7

0.1 0.7 2.2 4.6 83 12.2 18.0 25.4 34.4 45.1 57.2 69.7 81.9 94.6 107.0 1203 133.0 144.1 151.6 155.4
291.0

1889.0 1883.9 1942.1 2051.0 21293 2210.9 2319.5 2423.7 2531.0 2655.6 2809.9 2959.9 30993 3257.4 3418.5 3600.1 3792.9 4021.3 4302.8 4598.4
1889.0 1801.1 1771.6 1785.3 1765.2 1742.2 1734.2 1717.6 1700.2 1689.2 1694.2 1690.0 1679.0 1674.2 1668.6 1668.7 1671.2 1682.7 1711.4 1737.0

21121.1

4.79%
-0.44%

493 49. 2 49. 6 50. 7 52. 0 53. 1 54. 4 55. 8 57. 6 59. 6 62. 2 64. 5 66. 8 69. 2 71. 7 74. 2 77. 2 80. 4 84. 6 88.7

493 47.0 45.2 44. 1 43.1 41.9 40.7 39.6 38.7 37.9 37.5 36. 8 36.2 35.6 35.0 34.4 34. 0 33. 6 33.7 33.5

3. 14%
-2. 01%
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5,344. 8 5,428. 5 5, 585. 8 5,761. 7 5,837, 4 5,924, 1 6,054. 2 6, 100.8 6, 182. 4 6,266. 1 6,23Gl3 6, 290, 0 6, 368. 0 6,450. 4 6, 496. 2 6, 501. 7 8, 587. 2 6. 877. 9 6, 704. 5 6. 810.9

Study
Merged System
Resource t Market Planning
Medium Caau . TRC

Avwag* M^awtta 1889 1990 1901 1982 1963 IBM 1905 1006 1997 1998 1999 2000 3001 2002 2003 2004 2005

nequimmsnl*
Merged SyBtam Load 4.861. 3 4,858, 4 4, 968, 8 5. 115. 9 5,191. 5 5.S7B. 3 5,406.3 5,492. 5 5, 575. 1 5,640. 8 5, 726. 6 5, 807. 6 5.685. 6 5,968. 0 6,048.2 6,138.4 6,234.8

Black Mlto 37.5 45.0 52.5 52.5 52.5 S2.5 52.5 5^5 52.5 52.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PGAE 28. 5 2&5 BS. S 28. 5 28. 5 28, 5 28. 5 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0, 0 0. 0 0. 0 0.0

PugrtPomr 27. 5 27. 5 16. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0.0 0. 0 0.0
PugutPowwll 60. 0 60. 0 85. 1 120. 1 120. 1 120, 1 120. 1 120. 1 120. 1 120. 1 120L1 120. 1 120. 1 120. 1 85. 6 0. 0 0.0
SoCatEdiaon 161,0 106.0 10B.O 106.0 108.0 10a0 106.0 106.0 WBO 108.0 10&0 108.0 108.0 106.0 108.0 106.0 10B.O
SMUD 0. 0 40. 0 40. 0 40. 0 40. 0 40. 0 40. 0 40. 0 40. 0 40l0 40. 0 40. 0 40.0 40. 0 40, 0 40. 0 401.0
WIDCOSda 6.a 6.8 6.8 6.8 6.8 6.8 6,8 6.9 6.8 6.8 6.8 6.9 6.B 68 6.8 8.9 &8
Nevada 0. 0 61. 2 82. 5 82. 4 82. 5 B2. 5 BZ. 5 82. 4 B2. 5 B2. 5 21, 3 00 0. 0 0. 0 0. 0 0. 0 0.0
Sisrra Pacffic 71.8 71. 8 71,8 71.8 71.8 71.8 71.8 71.8 71.8 71,8 71,8 71.8 71.B 71.8 71.8 71.8 71.6
Sarra Pacific If 10.3 380 52.5 52.5 52.5 SS.5 52.5 52.5 52.5 525 52.5 52.5 52.5 52.5 52.5 5S.5 52.5
IPP Layoffto LA 42. 2 42. 2 42. 2 42. 1 42. 2 4Z. 2 42. 2 42. 1 42. 2 42. 2 42. 2 42. 1 42-2 42. 2 42. 2 42. 1 42.2
IPP Bwkad Recall 7. 5 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0.0

South Idaho Exchanga. UPL 30. 1 41. 0 41. B 41. 1 41, 0 41. 0 41, 0 41, 1 41. 0 41. 0 41. 0 41. 1 41. 0 41. 0 41. 0 41. 1 41.0

Told

Reeourca*
Pacific Sytom Hydro 388. 8 388 B 38&8 388. 8 3BB. B 388. 8 3B8. B SBB. fl 3BS. 8 388, 6 3BSS 388. 8 388. 8 388. 8 388. 8 388. 8 388.8
Utah Sytwn Hydro 45. 5 45. 5 45. 5 45.5 45.5 45.5 45.5 45. 5 45.5 45. 5 45. 5 45. 5 45.S 45. 5 45. 5 45. 5 45.5
Black Mil* Energy PurchaM 6. 2 3. 1 0. 0 0. 0 0. 0 0. 0 0. 0 C. O 0. 0 0. 0 OLO 0. 0 0. 0 0. 0 0. 0 0. 0 0.0
Canadian EnWemsnt -8. 2 -7. 6 -B. B -e. A -6. 0 -5. 5 -5, 2 -5. 0 -4, 8 -4. 2 -Z5 -2. 0 -1. 0 -1. 9 -0. 5 0. 0 0.0
CSPE 34. 1 32.3 31.4 30.1 2&9 27,6 26.5 2S.2 24.2 21.8 12.8 9.8 9.4 9. 1 2.3 0.0 OLO
Hanlofd WNP «1 68. 0 68. 0 68. 0 6fl. O 68. 0 6fl. O 68. 0 30. 8 0. 0 0, 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 00
MidColuiriUa 183.8 iaa.8 18S.6 iea.6 182.6 162,6 1B2.6 182.6 162.8 183.6 1626 182.8 182.6 182.8 182.6 182.6 17&3
Mtcdlaowua Purehasw 5.7 5.7 3.0 -4.3 7. 1 1B.5 18.5 16.2 16.2 16,2 16.2 15.1 9.0 9.0 9.0 8.0 9.0
PdtonRereg 10, 0 10. 0 10. 0 10. 0 10. 0 10. 0 10. 0 1C. O 10. 0 10. 0 10. 0 10. 0 10l0 10. 0 10. 0 10. 0 10.0
Q.F. Contract*. PP&L 67.1 74.B 74.9 75.3 75.3 75.3 75.3 75,3 75.3 75.3 75.3 75.3 75.3 75.3 75.3 75.3 75.3
WidcoPuichaw -6.3 . 6. 3 -6, 3 -6. 3 -6. 3 -6. 3 -6. 3 -6. 3 -6. 3 -6, 3 -6. 3 -6. 3 -6. 3 -63 -6. 3 - . 3 -G.3
OF Contracte - UPSL 34.2 73.5 73.5 73.5 73.5 73.5 73.5 73.5 73.5 73.5 73.5 73.5 73.5 73.5 73.5 73.5 73.S
GomStd* 8.6 5.6 5.6 S.6 SiB 5.6 5.6 5.6 5.6 5,8 5, 6 5.6 5.B 5.6 5.6 5.6 &6
GSLM 2.0 3.5 3.5 3.5 3.S 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3, 5 3,5 3,5 3,5
IPP 42.2 4ZZ 42.2 42.1 42.2 42.2 42.2 42.1 42.2 4Z2 42.2 42.1 42.3 42,2 42.2 42.1 42.2
WAPA Capacity Exchange 5. 8 5. 8 5. 0 5. 8 5. 9 5. 9 5. 0 5. 8 5. 8 5. 9 5. 9 5. 8 5. 9 5, 9 5. 9 5. 8 5.9
MPCPurdwBB 0. 0 15. 0 15. 0 15, 0 10. 0 10. 0 10. 0 0. 0 0.0 0. 0 0. 0 0, 0 0.0 0. 0 0. 0 0. 0 0,0
WWPPurchaae 44. 1 50. 0 50. 0 50. 0 50. 0 50. 0 50. 0 38. 0 17.0 0. 0 0. 0 0. 0 0.0 0. 0 0. 0 00 0.0

South Idaho Exchanga. PPL 31. 0 42. 2 42. 2 42. 3 42. 2 42. 2 42. 2 42. 3 42. 2 42. 2 42. 2 42. 3 42L2 42. 2 42, 2 42, 3 42^
South Idaho Exchanga Stofago 0. 0 0. 0 0.0 0, 0 0, 0 0. 0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0, 0 0.0 0. 0 OLO
RuthPurohw 0. 0 0. 0 0. 0 125. 0 125, 0 125. 0 125. 0 125. 0 135. 0 125. 0 125. 0 125, 0 125. 0 125. 0 125. 0 125. 0 M5.Q
BPA SBttlanwrrt 0.0 0,0 0.0 0.0 0.0 0.0 64.B 63.2 66.9 64,9 64.9 65.2 64.8 64.8 64.9 65.2 64,fl
HydroEfltdMKV 0.0 1.0 2.0 3. 0 4. 0 5. 0 6.0 7. 0 8,0 9.0 10.0 10,0 10.0 10.0 10.0 10.0 10.0
BPANRPwchaBB 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 00 0. 0 0, 0 0. 0 0. 0 0. 0 0.0 0. 0 0. 0 0. 0 10(1^0
OHPMkPuichaaal-utah 0,0 0.0 0.0 0.0 0.0 0,0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50,0 50.0
Seasonri Purchase 0.0 0, 0 0.0 0. 0 0. 0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0, 0 0.0
Seaaond Purchase-utah 0. 0 0, 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0.0

Cogen Ownwhfp 0. 0 0, 0 0. 0 0. 0 0. 0 0. 0 20. 0 40. 0 60. 0 BO. O 100. 0 120. 0 140. 0 160. 0 160. 0 160. 0 160.0
Cogenwation PurchasB 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 10. 0 20. 0 30. 0 40, 0 50. 0 60. 0 60. 0 60. 0 60. 0 60. 0 60.0
Cogenamdon PurehaBa-utah 0.0 0. 0 0.0 0.0 0, 0 0.0 10.0 20.0 30.0 40. 0 50.0 80.0 80LO 60.0 60.0 60.0 600
Canadian RjichasB 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0, 0 0. 0 0, 0 0. 0 0, 0 0.0

Vo<teg» R^dation 1 0.0 2. 0 4. 0 6.0 8.0 10.0 10.0 10.0 10.0 IOLO 10.0 10.0 10l0 10.0 10.0 10.0 10.0
Vdtage Rttgulatton 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 2, 5 5.0 7.5 10.0
Voltage n»gulati on 2-Utah 0. 0 0. 0 0, 0 0. 0 0. 0 0. 0 0. 0 0. 0 0.0 0. 0 0. 0 0. 0 0.0 2. 5 5. 0 7. 5 10.0
New Appliancas Lost Opp 0. 0 0. 1 0. 1 0.2 0. 3 0.4 0.8 1.5 3.4 5.0 7. 0 8.5 11.4 11.5 12. 1 12. 2 12.7
MewAppiaiceaLostOpp-utah 0. 0 0. 0 0. 1 0. 1 0. 1 0, 2 0. 5 O. B 1.8 2. 8 3. 9 4. 7 6. 3 6. 4 6. 7 6. 8 7.0
Ught arNl Water Heatsr Applianca 0. 0 0. 0 0. 0 0. 0 0. 0 0, 5 17 3. 2 5. 0 6.7 8. 2 9. 2 10. 0 10. 0 10. 0 10. 0 10.0
Ught and Water HentsrApplianw-utah 0, 0 0. 0 0. 0 0. 0 0. 0 0, 2 0. 6 1. 2 1. 8 2. 5 3. 0 3. 4 3. 7 3, 7 3. 7 3. 7 3.7
CommsrefaIHrtrofit 0. 2 0. 5 1. 1 1.7 3, 4 7, 0 14. 1 21. 2 28.3 35.5 42, 6 46. 1 4&1 46. 1 46. 1 46. 1 46.1
Comnwdat Ftotrofrt-utflh 0. 1 0. 3 0.7 1.1 £1 4. 3 8. 7 13, 1 17.4 21. 8 26, 2 28.4 2flL4 28.4 28.4 28. 4 28.4
UtahMCSLoatOpp-utah 0, 0 0.2 1.0 2.0 3. 3 4. 8 6. 1 7. 4 8.7 10.0 11.3 13. 1 1S.2 17.6 20.3 23. 0 28.3
CommarcialLostOpp 0.0 0.0 0.2 0.6 1.2 2. 1 4. 0 5. 9 7.7 9.5 11.4 13. 3 1S.1 17.0 18.9 20, 8 22.8
Commardal Lost Opp-utah 0. 0 0. 0 0. 1 0. 3 0. 5 0. 9 1. 8 2, 7 3, 5 4. 3 5. 1 6. 0 6. 8 7. 7 8. 5 9. 4 10.2
IndustridLostOpp 0. 0 0. 3 1.2 2. 1 3. 0 3. B 5. 9 8. 4 11.5 15. 0 19.0 23. 6 2S.7 34, 3 40. 3 46. 9 54.0
IndustridLostOpp-utah 0-0 0-2 °-9 1-5 2-2 2-a 4-3 62 e-4 11-0 13-9 17-3 21-(> 25-1 29-6 34-4 39'G
Utah Cod* Lost Opp-utah 0.0 0. 1 0.4 0.7 1.2 1.9 2. G 3. 4 4. 1 4. 9 5. 7 6.6 7.4 8, 2 9. 1 10.0 10.8
Mobile HbmaMCS Lost Opp 0.0 0. 0 0.0 0.0 0.0 0.0 1.3 2. 4 3.6 4. 8 5. S 7.0 8.2 9. 6 10.9 12. 1 13.4
Mobita Htoma MCS Lo»t Opp. utnh 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 2 0. 4 0. 8 0, 8 0. 9 1. 1 1.3 1. 5 1. 8 2. 0 2.2
Residential Hetio 0.6 1. 5 3.2 5.6 8.9 10.1 10.8 11.8 12.4 13.2 14.1 14.8 15.7 16.5 17.3 18. 1 18.9
Rosidwrial RetrtMJtah 0. 1 0. 2 0.4 0.7 1. 1 1.2 1.3 1.4 1.5 1.6 1.6 1.7 1.8 1.9 2.0 2. 1 2.2
New Peak Purchase 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Transmssion and Distribution Improvsmenl 0. 0 1. 4 2. 8 4. 2 5. 6 7. 0 B. 4 9. 8 11. 2 12. 6 14.0 15. 4 16. 8 1B. 2 19. 6 21. 0 21.0
TransmiasionandDistribudonlmprwsnwnl 0, 0 0, 6 1. 2 1. 8 2. 4 3. 0 3. 6 4. 2 4. B 5. 4 6. 0 6. 6 7. 2 7. 8 B. 4 9, 0 9.0
Centralia 573. 0 573. 0 573. 0 573, 0 573. 0 573. 0 573. 0 573. 0 573. 0 573. 0 573. 0 573. 0 573. 0 573. 0 573. 0 573. 0 573.0
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6, 342.8
0,0
0.0
0.0
0.0

80.8
40.0
6,8
0.0

71.8
52.5
42.2
0.0

41.0

6, 4502
0.0
0.0
0.0
0.0
0.0

40l0
G.B
0.0

71 .a
52.5
42.2
0.0

41.0

388.8
45.5
0.0
0.0
0.0
0.0

127.3
9.0

10.0
75.3
-6.3
73.5
5.6
3.5

42.2
5.9
0.0
0.0

42,2
0.0

125.0
64.9
10.0

100.0
50.0
41.7
41.7

160.0
60.0
60,0
0.0

10.0
12.5
12.5
12.8

7.1
10.0
3.7

48.1
28.4
29,7
24.7
11.1
61.6
45.2
11.7
14.0
2.4

19.7
2.3
0.0

21.0
9.0

573.0

38BA
45i5
0.0
0.0
0.0
0.0

127.3
8.0

10.0
75.3
.6.3
73.5
5.6
3.5

42.2
5.Q
0.0
0.0

42.2
0,0

125.0
64.9
1010

100.0
50LO
41.7
41.7

160.0
60.0
60LO
0.0

10^0
12.5
12.5
13.3
7.4

iao
3.7

4&1
2&4
33.4
26.6
12.0
6912
50.7
12.7
16.5

2.7
20.5
2.4
0.0

£1.0
8.0

573.0

6.556,6
0.0
0.0
0.0
0.0
0.0

40.0
6.9
0.0

71 .B
52.5
42.1

0.0
41.1

388.6
45.5

0.0
0.0
0.0
0,0

127.4
9,0

10.0
75.3
-6,3
73,5

5.6
3.5

42.1
5.8
0.0
0.0

42.3
0.0

125.0
65,2
10.0

100,0
50.0
41.7
41.7

160.0
60.0
so.o
54.0
10.0
12.5
12.5
13.5

7.5
10.0
3.7

46.1
S8.4
37.2
28.6
12,9
76.8
56,3
13.6
18.1
2.9

21.3
2.5
0.0

21.0
9.0

573.0
L&R Madlum
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ShJdy
MwgedSytom
Rasourc* & Marfwt Planning
Medium Cw - TRC

Jinu»yP>lk '«» "" T' 'M2 "K "" ""

rttemLoad 6. 440. 0 6. 551. 0 6, 665. 0 6, 777. 0 6, 891. 0 7. 000. 0 7, 081.0
BiaAHilta 75. 0 75. 0 75, 0 75, 0 75. 0 75. 0 75,0
pQ&E 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100.0
nia«tp»~ 55° S5° S5° _^° --°° _°? _°°

^M» 100.0 100.0 100.0 200.0 2000 200.0 200.0
So'CdEdtoon ZW.O 200. 0 200. 0 aoO. O 200, 0 200. 0 200.0
SMUD - 0.0 100. 0 100. 0 100, 0 100. 0 100. 0 100,0
Mevgda 0.0 0. 0 52. 0 52. 0 52. 0 52. 0 52.0
Sin Pile 52.0 S2.0 52.0 5M a0 SB KB
i<. rrPulcll 0° 25° "° 75° 7'"° "° "°

30-Aug-BS 3:52 PM

7, 188.0
75.0

0.0
0.0

200.0
200.C
100.0

52.0
52.0
75.0

7, 299.0
75.0
0,0
0.0

200.0
2oao
loao
52,0
52.0
75.0

7,394.0
75.0

0.0
0.0

200.0
200.0
100.0
52.0
52.0
75,0

7, 497.0
0.0
0.0
0.0

200.0
200.0
loao
52.0
52.0
750

7.604,0
0.0
0.0
0.0

200.0
200.0
100.0

0.0
52.0
75.0

2001

7,707.0
0.0
0.0
0.0

200.0
200.0
100.0

0.0
52.0
75.0

7, 819.0
0.0
0.0
0.0

200.0
200.0
100.0

OlO
S2.0
75.0

7, 923.0
0.0
0.0
0.0

200.0
200,0
100.0

0.0
32.0
75.0

8, 045.0
0.0
0.0
0.0
0,0

200.0
100.0

0,0
52.0
75.0

B, 174.0
0,0
0.0
0.0
0.0

200.0
loao

0.0
52.0
75.0

8^322.0
0.0
0.0
0.0
0.0

200.0
100.0

0,0
52.0
75.0

B. 467.0
0.0
0.0
0.0
0,0
0.0

100.0
0.0

52.0
75.0

Total

P«i«CSy»«H>dro BM.5 BU. 5 880. 5 880.5 M0.5 M0.5
UUh8»n«lH»d'ro 1211.0 120. 0 '20. 0 120.0 120.0 120.0
B.ctH.i. Cvtlly tCO.O 100.0 100. 0 100.0 100.0 100.0
BP«Enl««n..lC,adV M.7 28. 6 M7 2«.0 2M 20.1
BPA Pw* Purehaa* ' 1 , 127, 3 1, 127.3 1. 127, 3 0.0 a0 0.0
BPA Sll. li.mn] C^»d» 27 B 27. 0 27. 1 "5 »» ^
C.udlllEllH.mn' ' -28.7 -Zl« -2" .»? .2'4 ."'
CSPE 65.8 06. 1 06.5 83.2 78. 7 71,3
H.nlnrtWNPm «0.0 «0.0 80.0 ^80.0 _BO. O ^».0
MdCoJumbia 351. 5 351, 5 351. 5 3S1. 5 351. 5 351.5
MlCTli. n»x« Purdltuc 142.7 10.7 KZ7 '2" '»' 2«°
Mu. Rmg IIB lie lie i»e ;>. e me
OT. Contrach. PPAL 66, 0 66. 0 66. 0 66. 0 66. 0 66.0
OFC.n.cr-UPlL 38.0 BIO M.O O8. n M.O 18.0
G.msia. o.o 00 o.o a.a ta s.a
GSUUI 0.0 15.° 15.0 15.0 15.0 15.0
MPCPurehw 0.0 15, 0 15.0 15.0 10. 0 10.0
WWPPuichOM SO.O 50. 0 150. 0 1».0 150, 0 150.0
nuhPufch- °» »° °.° °.? ?.? ??
BPAS.Un- °° °° °» °» ?? . °°
H»droE«n~c» O.B 20 4.0 8.0 8.0 10,0
BPANRPurdl- »» »° »° °° ?? ?°
OffPMkPurchnuil-utah 0.0 0.0 0.0 0.0 0. 0 0.0
Suiondnmf °.° °° »° ?? °° ?°
8-on^Pun*»»uUl 0.0 0. 0 0.0 0.0 0. 0 O.B
Coa. l. O. lmlhlp 0.0 0. 0 0.0 0.0 0.0 U
c«««""«i«'P"''cr" °° °° °° °° ?° °°
Cogenaralion Purehaw-utah 0, 0 0. 0 0.0 0.0 0. 0 0,0
C«n.dlmPu«:hu« 0.0 0. 0 0.0 0.0 ^0.0 ^0.0
VolUB. Rwlllc. n1 0.0 4.0 «.0 IM 16.0 20.0
Voltag»Regulafion2 0.0 0.0 0.0 0. 0 0. 0 0.0
Vdtage Regulation 2-utah 0.0 0. 0 0.0 0.0 0. 0 0.0
NnlAftlincuLimOw 0.0 0. 1 0. 1 0.2 0. 3 0.;
^fawAn)liancwLortOpfHrtah 0.0 0. 0 0. 1 0. 1 0. 1 0.2
Ught and Water Haator Appllanca 0.0 0. 0 0. 0 0.0 0. 0 0.2
Oght and Water Hwtor Appllanc^ulah 0.0 0, 0 0. 0 0.0 0. 0 0.1
rimmmlllRinlil »3 1° 22 3.5 «.« 14.^
Commerdd Retrolit-utah 0.2 0.6 1 ,4 2.1 4.2 8.7
UtahMCSLortOpp^tah 0.0 0.2 0.9 1. B 3.0 4.5
CommiialLdtOfp 0.0 0. » "7 Z. B 3. > 7.0
CommerddLoatOpp-utah 0.0 0.0 0.3 0.9 1. 8 3.1
IndullMLatOH. " 0.0 0. 3 1.2 2. 1 3. 0 3.8
InduilnilLulOlirul. b 0. 0 0. 2 o.« 1,5 12 2.8
Utah Cod* Lost Opp-utah 0.0 0.2 0.7 1,5 2.5 3.8
MoUleHoiirMCS'LotOpp 00 0. 0 0. 0 0.0 B. O 0.0
Mcbila Horm MCS Lort Opp-utah 0.0 0.0 0.0 0.0 0.0 0.0
HulMUVM, " 1. 1 t' <5 " '»7 '"
Residendd Ratm-utah 0. 1 0. 3 0.5 0. 8 1. 3 _ __1.7
NmP-kPinhu. IS °. ° " '.M°-° '.0°°'? '."".°
Trantrrisalon and Diatributton IrTimmmml 0,0 1.4 2.8 4.2 5.8 7,0
Traiririwlon and DiitribuBon Impnnwment 0.0 0. 8 1.2 __1. 8 __2. 4 ^_3,0
Centmlia ' 608. 0 608. 0 60&0 606. 0 608, 0 608.0
DaveJohnrton 7SO. O 750. 0 750. 0 750. 0 750. 0 750.0
.
ImBndin^" t.3607 1.366.0 1,371.4 1.376.7 1.376.7 1.378.7

252.0 252,0 252.0 252.0 252.0 252.0
Coistrio 140. 0 140. 0 140. 0 140. 0 140. 0 140.0
Caibon 166. 0 166. 0 166. 0 166. 0 16RO 166.0
Naughton 700.0 700.0 700. 0 700.0 700. 0 700.0

a^Q'89 15-58

880,5
120.0
100.0

18.3
0.0

17,2
-1&3
62.9
80.0

351,5
».o
19.6
66.0
98.0
0.0

15,0
10.0

150.0
0,0

164.0
12.0
0.0
0.0
0.0
0.0

20.0
10.0
10.0
0.0

20.0
0.0
0.0
0.9
0.5
0.6
0.2

28,5
17.5
5.6

12.7
5.7
5.9
4.3
5.2
1.0
0.2

15.8
1.9

1,000.0
8.4
3.6

eoe.o
750.0

1, 376.7
252.0
140.0
1G6.0
700.0

880.3
120.0
100.0
15.5
0.0

U.7
-15.5
54.4
80.0

3S1.5
21.0
19.6
68.0
96.0

0,0
l5.y
0.0

100.0
0.0

1M.O
14.0
0.0
0.0
0.0
0.0

40,t)
20,0
20.0

0.0
20.0

0.0
0.0
1.5
O.B
1.3
0.5

42.3
26.4

6.8
ia.4

8.3
8.4
6.2
8,7
1,0
02

17.4
2.0

1, 000.0
a.a
4.2

eoa.D
750.0

1,376.7
252.0
140,0
166.0
730.0

ssas
120,0
100.0

12.8
0.0

12.1
-12.B
45.9
0.0

331.5
21.0
19.6
66.0
9B.O
0.0

15.0
0.0

30,0
0.0

164.0
16.0
0.0
0.0
0.0
0.0

eo,o
30.0
30.0
0.0

20.0
0.0
0.0
3.4
1.9
2.2
o.a

57.2
35.2
8,0

24,0
10.B
11.5
8.4
8.3
1.0
0.2

18.0
2.2

1, 000.0
11.2

4,B
608.0
750.0

1. 376.7
252.0
140.0
166.0
700.0

880,5
120.0
100.0
12.4

0.0
11.7

-12.4
44.5
0.0

351.5
21.0
19.6
66.0
98.0
0.0

15.0
0.0
0.0
0.0

164.0
1B.Q

0.0
0.0
0.0
0.0

80,0
40.0
40.0
0.0

20.0
0.0
0.0
5.0
2.8
3.2
1.2

71.6
44.1
9.2

29.5
13.3
15.0
11.0

fl.fl
1,0
0,2

20,8
2.4

1,000.0
12.6

5.4
eoe.o
750.0

1, 376.7
252.0
140.0
166.0
700.0

8801,5
120.0
100.0

10.B
0.0

10.2
-10.8
39.3

0,0
351.5

21.0
18.6
66.0
Qia.o
0.0

15.0
0.0
do
0.0

164.0
20.0

0.0
0.0
0.0
0.0

100.0
50.0
50.0

0.0
20.0

0.0
0.0
7.0
3.0
3.B
1.4

86.0
52.9
10.5
35.1
15.8
19.0
14,0
11.5
0.9
0.1

22.2
2.6

1.000.0
14.0

6.0
60&0
750.0

1,376.7
252.0
140.0
166.0
700.0

aao.s
120.0
100.0

5.1
0.0
4.8

-5.1
1B.S
0.0

3S1.5
21.0
19.6
66.0
98.0
0.0

15.0
0.0
0.0
0.0

164.0
20.0
0.0
0,0
0.0
0.0

120.0
60,0
60.0

0.0
20.0

0.0
0.0
8.5
4,7
4.1
1,5

93.2
57.4
12.2
40.7
18.3
23.6
17.3
13,1
0.9
0.1

23.8
2.8

1, 000.0
15.4
6.6

eoa.o
750.0

1.376.7
252.0
140.0
166.0
700.0

BSO.S
120.0
100.0

4.B
0.0
4,5
-4.a
18.1
0.0

351.5
3,0

ia.6
66.0
98.0

0.0
15.0

0.0
0,0
0.0

164.0
20.0
0.0
0.0
0.0
0.0

140.0
60.0
60.0

0.0
20.0
0.0
0.0

11.4
6,3
4,1
1.5

&3.Z
57.4
14.2
46.4
20.9
28.7
21.0
14.B
1.0
0.2

25.4
3.0

1, 000.0
iG.a
7,2

608,0
750,0

1, 376,7
252.0
140.0
166.0
700.0

880,5
120.0
100.0

4.7
0.0
4.4

.4.7
17.7
0.0

351,5
3.0

1fl.6
6S.O
9B.O

0,0
15,0
0,0
0.0
0,0

1S4.0
20.0

0.0
0.0
0,0
0.0

160,0
BO.O
80.0
0.0

20.0
5.0
5.0

11,5
6.4
4.1
1.5

93.2
57.4
16.4
52,1
23.5
34,3
25,1
16.4

1.1
0.2

27.0
3.2

1,000,0
18.2
7.8

608.0
750.0

1.37G.7
252.0
140.0
166,0
700.0

880.5
120.0
100.0

4.1
0.0
3.B

-4.1
15.8
0,0

351.5
3.0

19.6
66.0
9B.O
00

15,0
0.0
0.0
0.0

164.0
20.0

0.0
0.0
00
0.0

160.0
60.0
60.0

0.0
20.0
10.0
10.0
12.1
6.7
4.1
1.5

93.2
57,4
18.9
57.7
26.0
40.3
29.6
18.2

1.0
0.2

28.6
3.4

1, 000.0
19.6

8.4
808.0
750.0

1, 376.7
252.0
140.0
166.0
700.0

880.5
120.0
100.0

0.0
0.0
0,0
0.0
0.0
0.0

351.5
3,0

19.6
66.0
98.0

0.0
15.0
0.0
0,0
0.0

164,0
20.0
0.0
0.0
0.0
0.0

leo.o
60.0
60.0

0.0
20.0
15.0
15.0
122
6.8
4,1
1,5

&3.2
57.4
21.5
63.4
28.5
46.8
34.4
19.9
1,0
0.2

30.3
3.6

1, 000.0
21.0
9.0

eoa.o
750.0

1,376.7
252,0
140.0
166.0
700.0

 

0.5
120.0
100.0

0.0
0.0
0.0
0.0
0.0
OlO

351.5
3.0

19.6
66.0
&8.0
0,0

15.0
0.0
0.0
0,0

164.0
20.0

135.0
0.0
0.0
ao

ieao
60.0
60.0

OlO
20.0
20.0
20.0
12.7
7.0
4.1
1.5

93.2
57.4
24.6
69.1
31.1
54.0
3fl.6
21.7

1.1
0.2

31.9
3.7

i, ooao
21.0

fl.0
608.0
750.0

1, 376.7
252.0
140.0
166,0
700.0

880.5
120.0
100.0

0.0
0.0
0.0
0.0
0.0
0.0

242.3
3,0

16.6
66.0
98.0
0.0

15.0
0.0
0.0
0.0

1M.O
20.0

135.0
0.0

100.0
100.0
160.0
60,0
60.0

0.0
20.0
25.0
25.0
12.8

7.1
4,1
1,5

93.2
57.4
27.7
74.9
33.8
61.6
45.2
23,5
1.3
0,2

33.5
3.9

1,000.0
21.0

B.O
608.0
750.0

1,3787
252.0
140.0
166.0
700.0

eao.s
120,0
100.0

0.0
0.0
0.0
0.0
0.0
0.0

242.3
3.0

19.6
66.0
9&0
0.0

15.0
0.0
0.0
0.0

164.0
zao

135.0
0.0

100.0
100.0
ieo.o
eao
eao
0.0

20.0
25.0
25.0
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7.4
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aoiB
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25.4
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4.1

1. 000.0
21.0

9.0
eoa.o
750.0

1,376.7
252.0
140.0
166.0
700.0

8, 610.0
0.0
0.0
0.0
0,0
0.0

100.0
0.0

52.0
75.0

7. 120.0 7.2S«.0 7.47U 7.681.0 7.71SO 7.151.0 7.035.0 7.B4ZO 8, 053. 0 a.10. 0 MTe. O 8.231.0 B. 334.0 a.41M B. SSO. D B.472. 0 8.601. 0 »74». 0 B.6M.O 8W.O

Pags3

880.S
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100.0

0.0
0.0
0,0
0.0
0.0
0,0

S42.3
3.0

19.6
66.0
98,0

0.0
15.0
0,0
0.0
0,0

164.0
20.0

135.0
0.0

100.0
100.0
160.0
60.0
60.0
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20.0
25.0
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13.5
7.5
4.1
1.5

93.2
57.4
34,8
B67
38.0
76.a
56.3
27.3

1.4
0.2

36.7
4.3

1, 000.0
21.0

9,0
608,0
750.0

1, 376.7
252.0
140.0
166.0
700.0
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0
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0
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0
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KEY OUTPUTS
Medium High Case - TRC New

System Load (MWa)
Total Energy Efficiency
System Load net of Energy Effidency
Energy Sales after Energy Effidency

Total Customers (OOO'a)

198» 1990 1W1 1W2 1993 1994 1995 19% 1»97 1998 1W9 2000 2001 2BB2 2003 2004 2005 2006 2007
4889.0 4946.0 5116.0 5317.0 5421.0 5523.0

03 4.5 11.7 20.5 32.7 50.2
48887 4941.5 5104.3 5296.5 5388.3 5472.8
4399.8 4447.4 4593.9 4766.9 4849.S 4925.5

2008

5686. 0 5765, 0 5846. 0 5944. 0 6063. 0 6183. 0 6304. 0 6422. 0 6529. 0 6642. 0 6757. 0 6885. 0 7015. 0 7M7.0
-75'! -!03'1 -I373 -I76'5 . 222'7 2683 306. 5 333. 5 361. 1 388. 1 412:3 437. 4 4633 48^4

M'°'? 566!? 57087 5767'5 584()'3 5914'7 5997. 5 6088. 5 6167. 9 6253. 9 6344:7 6447A 65517 6657:6
5049.8 5095.7 5137. 8 5190.8 5256.3 5323.2 5397.8 547i>.7 55S1.1 5628.5 5710.2 5802:8 58%5 5WL8

1235 1^48 U63 \W) IW 1^12 1^123 1J35 1^47 1^59 1370 1385 1^03 1,425 1,449 1/172 1^01 1531 1.5M 1^,99

Net Electric Plant (MS)

Net Energy Effidency Assets

General Inflation Rate

Operating Revenues (M$)
Nominal
Real
NPV (10. 33% discount rate)

Average Growth
Nominal
Real

Base Unit Cost (mills/kwh)
Nominal
Real

Average Growth
Nominal
Real

Aveiage Customer Bill ($)
Nominal
Real
NPV (1033% discount rate)

Customer Cost (M$)

Levelized Customer Cost (M$)
f30 years at a 1233% discount rate)
NFV (1033» discount rate)

Energy Services Chaige (M$)
NFV (1033% discount rate)

Total Resource Cost (M$)
Nominal
Real
NPV (1033% discount rate)

Average Growth
Nominal
Real

Mills / KWh
Nominal
Real

Average Growth
Nominal
Real

5285.4 5476.2
2.0 11.3

5616.0 5717.3 58152 5887.8
30.9 58. 0 99. 0 161,3

59?2'7 60?8'2 6243! 6448'° 6720'7 6987'3 71783 7291-7 7429. 7 7592. 0 7799. 2 7962. 6 7992. 9 8035.9
242. 0 344. 9 486. 9 682. 2 943. 0 1195. 1 1364. 4 1430. 0 1457. 3 1495. 9 1SOLO 15144 152&6 TSW'O

3.90% 3.40% 4.00% 3.90» 4. 10» 4. 00% 4.00% 3.90% 3. 60% 3.70% 3. 60% 3.70% 3.80% 4. 00% 4.10% 4.20% 4. 20% 4.20% 4. 107. 4.00%

1956-2 2077'1 ?162'4 2255'5 2367'2 2440'5 25m'9 259'''7 27448 28858 3M2. 5 3204. 2 3366. 0 3548. 1 3746. 0 3966. 5 4239. 0 4450.7
1819. 1 1859. 1 1859. 2 1864. 6 1891. 7 1867^ 1853. 5 1851. 3 I8M. 7 1912. 9 1942:9 1967:5 1985:4 201)8:5 2035:0 2068:0 2m0 ^43:3

1894.4 1895.4
1894. 4 1B33.1

22788.6

4.60%
0. 65%

492 48'7 48'6 4M 55'? 523 53'5 545 55'8 57'2 S9'6 M.7 ".3 «<..» 69.2 71.8 74.9 78.0 82.1 84.6
49.2 47.1 45.2 44.4 43.8 43.2 42.5 41.7 41.2 40:7 41:0 40:9 41:1 41:0 40:8 40:6 W.7 W"7 St; Tti"?

2.90%
-0.99%

1534'2 !5"? !54?-1 !624'2 !"?'3 17!95 I789'3 1828'8 1863'9 191" 2°«3. '> 2»re. 8 2168.2 2248. 4 2323. 8 2410.4 2496. 5 2591. 1 2709.7
Si U68:9 i440:5 i453:6 i435:2 i421:5 u223 13W:; '^:4 ;^ ;^ ^ ^ ^:^ ^:^ ^ ^ ^ ^:^ ^^

''. ° °'3 1'1 r6 2.1 " M.7 U.5 17. 0 21. 4 25. 3 32. 3 37. 7 41. 0 39. 9 38. 8 46. 0 51. 1 58. 6 65.3

^00 0. 0 0.2 0.4 0.6 1.0 2. 8 4.7 6. 9 9.6 12.8 16.9 21.7 26.9 32.0 36.9 42. 8 i93 56.7 65.0

01 0.4 1.4 3.2 6.3 113 17.5 26.0 37. 8 53.7 74.7 96.9 117.0 133.5 148.6 164.5 179.9 193.5 203.7 212.4

!£4'5 '£58 '?S-? ?!'807 ?'69'4 2267'8 ?387'6 247!'2 2554'6 ZU3'() 2832. 3 29i)''-6 3U1. 2 33M. 6 3546. 6 3749. 5 3968. 7 4209. 3 4499. 4 4728.1
mr i5: 

VS33S i820:6 1862:3 1M5:' 1874:8 U97:9 189»:7 ^:s ^4 ^S f^ ^;:S ^:5 ^:S ^ ^:S SSJ SIi:^ ^

4.93%
0.97%

49'2 48-6 48'? 4?'5 50-8 52'' s33 54'2 55'4 5<'-8 593 "..1 M.» ««. 5 68. 9 71.4 74. 5 77. 5 81.4 83.7
49.2 47.0 45.1 44.3 43.6 43.1 42.3 41.5 40:9 40:5 407 40:7 40:9 40:8 40:6 4M WS 40:4 W:? 'S.3

2.84%
-1. 04%
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Avrag* M^awrth

Requinmants
Merged Sytam Load
Black Hills
PG&E
Pugat Power
Pugrt Powr II
So Cat Edton
SMUD
WIDCOSale
Nevada
Sierra Pacific
Swrra Pacific 11

IPP Layoff to LA
IPP Bwik»d R^dl
South Idaho Exchange - UPL

Total

Raaourw
Pacific Sytom Hydro
Utah Syatam Hydro
Black Hill* EneTm Pureha»a
Canadian Errtilftwirt
CSPE
Hanford WNP »1
Mid Columbia
M*c»llan«>u« Purchaw
PBltonRamg
O. F. Contraca-PP&L
Widco Puidta-
OF Contmch. UP»L
Gem State
GSLM
IPP
WAPA Capacity Exchange
MPC Purchmn
WWPPurchnsa
South Idaho Exchange . PPL
South Idaho Exchanga Storaga
Ruah Purcha-
BPA Stdenwnt
Hydro Efftcienqf
BPA NR Purchasa
0ft Peak Purchas* 1 -Utah
Saatond Purchaaa
Swsond Purchase-utah
Cogen Ownenhip
Cogenwtion PurehaM
Coganemlion Puroha»»-utah
Canadian nj rchuc

Vdtag» Regdafon 1
Vdtaga Rngulaton 2
Voltage Regutalioii 2-utsh
New Appfiancaa Lost Cft)
New Applianoet Lost C^ip-utah
Commwdd Rrtrriit
Commenwl Rrtrofit-utah
Ught and Water HeatorApplfano
Ught and Water Hoatsr Applianca-dah
Lftah Code Lost Opp-utah
Commerdal L(»t Opp
ComfTwrdd Lost Opp-utah
Utah MCS Lost Opp-utah
^tobjl8 HOITW MCS Lost Opp
Mobile Hwm MCS Lost Opp-utah
Wind Farm
Industrial LtBtOpp
IndUBtrialLaatOpp-utah
Reaid«n<d Ratro
Residential Retro-utah
New Peak Purchase
Tiansnission and Distribution Improwemenl
Tranamlwion and Distribution Impmmnwnt
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4. 988,6
37.5
28.5
S7.5
80.0

161,0
0.0
6.8
0,0

71.8
10.3
42.2

7.5
30.1

4.945.8
45.0
ZB.5
27.5
6<».0

10B.O
40LO

6.8
E1.S
71.8
3&0
42.2

0.0
41.0

1991

5, 1157
53.5
28.5
16.0
85.1

ioe.0
40.0

6.8
82.5
71.8
53.5
42.2
0.0

41.0

5, 316.5
52.5
28.5

0.0
120.1
10S.O
4tt0

6.9
82.4
71 .a
as
42.1
0.0

41,1

1993

5,421.2
52.5
28.5

0.0
120.1
lOfl.O
40.0

6.0
82.5
71.8
52.5
4Z2

0.0
41.0

a, saa.o
52.5
2B.5
0.0

izai
108.0
40.0

6.8
Ba.5
71.8
52.5
42.2
0,0

41,0

5.685.7
52.5
28.5
0.0

120.1
10B.O
40,0

8.8
82.5
71.8
52.5
42.2
0,0

41.0

1986

5.765.3
52.5
0.0
ao

1201
ICfl.O

40.0
6,0

82.4
71.8
52.5
42.1

0.0
41 1

5. 371.8 S.SIB.t S. 742. 8 5,1188.4 e.B«7.0 «.<6«.» 6,311.8 ..3B2.6

388.8
45.5
6.2
4.2
34.1
68.0

182.6
57

10.0
67.1
-6.3
34.2
6.6
2.0

42.2
5.9
0.0

44.1
31.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.2
0,1
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

38B.8
45.5

3,1
.7,6
3S.3
68.0

182.6
5.7

10.0
74, B
-6.3
73.S

5,6
3.5

42.2
5.8

15.0
50.0
42,2

0.0
0.0
0,0
1.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
2.0
0.0
0.0
0.1
0.0
0.5
0.3
0.0
0.0
0,1
0.0
0.0
0,2
0,0
0,0
OLO
0.3
0.2
o.e
0.1
0.0
1.4
0,6

38B.8
45.5
0.0

.6.B
31.4
6B.O

182.6
3,0

10,0
74.8
-6.3
73.5

5.6
3.S

422
5.0

15.0
50.0
422
0.0

125.0
0.0
2,0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
4.0
0.0
0.0
0.1
0.1
1.1
0.7
0.0
0.0
0.3
0.2
0.1
1.2
0.0
0.0
0.0
1,1
1.0
1.5
0.2
0.0
a.8
1.2

388.8
45.5

0.0
<,4
30,1

 0
182.6

.4.3
10.0
753
<,3
73.5
5.8
3,5

42.1
5.B

15.0
50.0
42.3

0.0
12S.O

65.2
3.0
0.0

50.0
0.0
0.0
0.0
0.0
0.0
0.0
6.0
0.0
0.0
0.2
0.1
1.7
1.1
0.0
0.0
0,B
0.7
0.2
2.6
0.0
0.0
0.0
1.0
1.7
3.2
0.4
0.0
4,2
1.8

3B8.B
45.5

0.0
.6.0
2B.a
eao

182.6
7.1

10.0
75.3
-6.3
73.5

5.6
3.5

42.2
5.9

10.0
50.0
42.2

0,0
125.0

62.8
4,0
0.0

50.0
0.0
0.0

20.0
10.0
10.0

0,0
8.0
0.0
0.0
0.3
0.1
3.4
2.1
0,0
0.0
1.1
1.4
0.5
4.4
0.0
0.0
0.0
2.7
2.5
5.6
07
0.0
5,6
2,4

388.8
4S.5
0.0

.5,5
27.8
ea.o

182,6
16.5
10.0
75.3
.8.3
73.5
5.8
3.5

42.2
5.8

10.0
50.0
42.2
0.0

125.0
86,8
5.0
0.0

50.0
0.0
0.0

40,0
20.0
20.0
0.0

10.0
0.0
0.0
0.4
0.2
7.0
4.3
0.5
0.2
1,6
2.4
0.8
6.2
0.0
0,0
0,0
3.5
3,2
8.9
1.1
0.0
7.0
3.0

388.8
45.5

0.0
-5.2
26.5
68,0

182.6
1&S
10.0
75,3
-6.3
73.5

5.6
3.5

42.2
5.9

10.0
50.0
4Z2
0.0

125.0
64.B
6.0
0.0

50.0
41.7
41.7
60.0
30.0
30,0
0.0

10.0
0.0
0.0
1.0
0.5

14.1
87
1.7
0.6
2.1
4,3
1.<
7.0
1.2
0.2
0.0
5.7
5.3

10.1
1.2
0,0
8.4
3.6

5. 846.5
52.5

0.0
0.0

120.1
106.0

40.0
8.8

82.5
71.8
52.5
42.2
0.0

41.0

5.944.5
S2.S
0.0
0.0

120.1
108.0
40,0

6.a
82,5
71.8
52.5
42.2

0.0
41.0

6. 06Z5
0.0
0.0
0.0

120.1
10fl.O

40.0
6.8

21.3
71.8
52.5
42.2

0.0
41.0

6, 183.4
0.0
0.0
0.0

120.1
108.0
40.0

e. fl
0.0

71.8
53.5
42.1

0.0
41.1

2001

6,304.3
0.0
0.0
0.0

120.1
108.0
40.0
e.a
0.0

71.8
52.5
42.2

0,0
41,0

6.422.3
0.0
0.0
0.0

120.1
loa.o

40.0
6.8
0.0

71.8
52.5
42.2
0.0

41.0

6, 528.8
0.0
0.0
0.0

85.6
108.0
40.0

6. fl
0,0

71.8
52.5
42.2
0.0

41.0

3004

6,641.8
0.0
0.0
0.0
0.0

108,0
40.0
6.9
0.0

71.8
52.5
42.1
0.0

41.1

6,757.0
0.0
0.0
0.0
0.0

loao
40,0

6.8
0,0

71.8
52.5
42.2

0.0
41.0

6. B84.B
0.0
0.0
0.0
0.0

eo.e
40,0

e.a
0,0

71.8
S2.5
42.2

0.0
41.0

7,014.B
0.0
0.0
0,0
0.0
0.0

40.0
6.8
0.0

7i.a
52.5
42.2

0.0
41.0

7.146.6
0.0
0,0
0.0
0.0
0.0

40,0
e. fl
0.0

71.8
52.5
42.1

0.0
41.1

6. 463, « B.561.8 e.5M.2 8..85.B t.716. 7 6,904. 7 6, 176.7 7.004. 1 7, 119. 3 7, Zla. » 7.2B9. 1 7.400.8

3BB.8
455

0.0
.5.0
25.2
30.B

182.6
16.2
10.0
75.3
-6,3
73.5

5.6
3,5

42.1
5.8
0.0

3BO
42.3
0.0

125.0
6S.2

7.0
0.0

50.0
41.7
41.7
BO.C
40,C
40.0

O.C
10,0
00
0.0
1.5
o. fc

21.2
13.1

3.3
1.2
2.7
6.2
2.1
7.9
2.2
0.4
0.0
as
7.9

12.6
1,3
0.0
9.B
4.2

Pagi

388.8
45.5

0.0
-4.8
24.2

0.0
182.6

16.2
10.0
75.3
-6.3
73.5

5.6
3.5

42.2
5.9
0.0

17,0
422
0.0

125,0
64.6
8.0
0.0

50.0
83,3
B3.3

100.0
50.0
50.0
0.0

10.0
0.0
0,0
3.5
1.9

28.3
17.4

5.1
i.a
3.2
8.0
2.7
8.7
3.4
0.6
0,0

11.9
11.0
17.7

2.1
0.0

11.2
4.8

>1

38B.B
45.5
0.0
-4.2
21 .B
0,0

ise.e
16.2
10.0
75.3
-6.3
73.5

5.6
3,5

4£2
5.9
0.0
0.0

42.2
0.0

125.0
M.9
9.0
0.0

50.0
83.3
83,3

120.0
60,0
60,0
0.0

10.0
0.0
0,0
5.1
2.7

35.5
21.B

6.B
2.5
3.8

10.0
3.3
9.7
4.9
0.8
0.0

15.8
14.7
26,0
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100.0

52.0
52.0
75.0

7. 973.0
0.0
0.0
0.0

200.0
200.0
100.0

52.0
52.0
75.0

aooo

8,133-0
0.0
0.0
0.0

200.0
20&0
100.0

0.0
52.0
75.0

8, 296.0
0.0
0.0
0.0

200.0
200.0
100.0

0.0
52.0
75,0

8.4S3.0
0.0
0.0
0.0

200.0
200.0
100.0

0.0
52.0
75.0

8, 593.0
0.0
0.0
0.0

200.0
200.0
100.0

0.0
32.0
75,0

B.743.0
0.0
0.0
0,0
0.0

200.0
100.0

0.0
52,0
75.0

8. 898.0
0.0
0.0
0.0
0.0

200.0
100.0

0,0
52.0
75.0

8. 0173.0
0.0
0.0
0.0
0.0

200.0
100.0

0.0
52,0
75.0

9.24fl. O 8,426.0
0.0
0.0
0.0
0.0
0.0

100.0
0,0

52.0
75.0

0.0
0.0
0.0
0.0
0.0

100.0
0.0

52.0
75.0

W.O U»» '."" ..«°° ..'"° ...ao ..76°0 ...23° ..o'°° 9'2a'° '."°° "25° 9''""' '."5° °'"°°

880,5
1M.O
100.0
23.4

0.0
22.0

-23.4
78.7
80.0

351.5
128.7

19.6
66,0
Ofl.Q

0.0
15.0
10.0

150,0
0.0

164.0
8.0
0.0
0.0
0.0
0,0

20.0
ia.0
10.0
0.0

16.0
0.0
0.0
0.3
ai
6,9
4.2
0,0
0.0
2.1
4.3
1.4
4.2
0.0
a.o
0.0
2.7
2.5
7.3
0.9

1,000.0
5.6
2.4

608.0
750.0

1,376.7
252.0
140.0
166.0

BB0.5
1201.0
100.0
20.9

0.0
18,7

.20.9
71.3
80.0

351,5
26.0
19.6
66.0
88.0
0.0

15,0
10.0

150.0
0.0

184.0
10.0
0.0
0.0
0.0
0.0

40.0
20.0
20.0
0.0

20.0
0.0
0.0
0.4
0.2

14.1
8.7
0.2
0.1
3.1

- 7.6
2,5
5.0
0.0
0,0
0.0
3.5
3.2

10.7
1.3

1, 000.0
7.0
3.0

608.0
750.0

1,376.7
252.0
140,0
166.0

B80.5
iao.0
100.0

16.3
0.0

17.2
-18.3
62.9
80.0

351 .S
26.0
19.6
66,0
98.0

0.0
15.0
10.0

150.0
0.0

164.0
12.0
0.0
0.0

100.0
100.0
60.0
30LO
30.0

0.0
20.0
0.0
0.0
1.0
0.5

28.5
17.5
0.6
0.2
4.3

13.6
4.5
6.6
1,0
0.2
0.0
5.7
5.3

14,2
1.7

1,000.0
a.4
3,6

608.0
750.0

1,376,7
252.0
140.0
166.0

880.5
120.0
100.0

15.5
0.0

14.7
.1S.5
54.4
8&0

351.5
ai.o
19.6
66.0
98.0

0.0
13.0
0.0

100.0
OLD

164.0
14.0

0.0
0.0

100.0
103.0
eac
4&C
40.C

O.C
20.C

O. C.
O.d
1.5
0.8

42,0
s'e. 'i

1.3
05
5.4

19.4
6. ii
7,4
O. fl
0.1
0.0
a.s
7.9

19.8
2.3

1.000 J
a.a
4.2

608.3
750.0

1.376.7
252.0
140.0
166,0

SBO.S
120.0
100.0

12.9
0,0

12.1
-12.9
45.8

0.0
351.5

21.0
19.6
66,0
9B.O
0.0

15.0
0,0

50.0
0.0

164.0
16.0
0.0
0,0

200.0
200.0
100.0

50.0
50.0
0.0

20.0
0.0
0.0
3.5
1,0

57.2
35.2
2.3
0.8
6.5

25,1
B.4
8,2
1.0
0.2
0.0

11.9
11.0
30.7
3.6

1, 000,0
11.2

4.B
608.0
750.0

1, 376.7
252.0
140.0
166.0

880.5
120.0
100.0

12.4
0.0

11.7
-12.4
44.5
0.0

351.5
21.0
19.6
66.0
98.0
0.0

15,0
0.0
0.0
0.0

1M.O
18.0

0.0
0.0

aoo.o
200.0
120.0
60.0
60.0

0.0
20.0
0.0
0.0
5.1
2,7

71,6
44.1
3.3
1,2
7.6

31.0
10,4

9.1
1.1
0.2
0.0

15.8
14.7
46.6
5.7

1, 000.0
1Z6
5.4

60B.O
750.0

1.376.7
252.0
140.0
1G6.0

880.5
120.0
100.0

10.8
0.0

10.2
-10.8
39.3

0.0
351,5

21.0
19.6
66.0
&B.O

0.0
15.0
0.0
0.0
0.0

164.0
20.0
0.0
0.0

200.0
200.0
140.0

70.0
70.0

0.0
20.0

0.0
0.0
7,1
3.8

86.0
52.9

4.0
1.5
a.g

37.4
12.5
10.3

1.2
0.2
0.0

20.3
ia.a
75,2

8.B
1.000.0

14.0
6.0

608.D
750.0

1,376.7
252.0
140,0
166.0

880.5
120,0
100.0

5.1
0.0
4.8

-5.1
18.9
0.0

351.5
21.0
19.6
C6.0
98.0
0.0

15.0
0.0
0,0
0.0

1M.O
20.0
0.0
0,0

200.0
200.0
160.0
80.0
BO.O

0.0
20.0

5.0
5.0
8.6
4.8

93,2
57.4
4.2
1.5

10.2
44.1
i4.a
12.2
1.3
0.2
0.0

25.4
23.6

100.2
11.8

1. 000.0
15.4
6.8

eoa.o
750,0

1.376.7
252.0
140.0
166.0

8S0.5
120.0
100.0

4.a
0.0
4.5

-4.8
18.1
0.0

351,5
3.0

18.6
66.0
98.0
0.0

15.0
0,0
0.0
0.0

164.0
20.0

135.0
0.0

200.0
200.0
180.0

BO.O
80.0
0.0

20.0
10.0
10.0
11.9
6.4

83.2
57.4
4.2
1.5

11.7
50.8
17.0
14.5

1.5
0.2
0.0

31.0
28.B

115.2
13.5

1,000.0
16.8
7.2

eoflo
750.0

1.376.7
252.0
140.0
166.0

aeo.5
120.0
1000

4.7
0.0
4,4

-4.7
177

0.0
351.5

3.0
19.6
66.0
96,0

0.0
15.0

0.0
0,0
0.0

164.0
20.0

135.0
0.0

200.0
200.0
200.0

BO.O
80.0

0.0
20.0
15,0
15.0
12.2
6,6

93.2
57,4

4.2
1.5

13.1
57.3
19.2
16.9

1.5
0.2
0.0

37.2
34.5

117.0
13.7

1.000.0
ia,a
7.8

608.0
750.0

1.376.7
2520
140.0
166.0

8BO.S
120.0
100.0

4.1
0.0
3.8

.4.1
15.8
0.0

351,5
3,0

19.6
66.0
96.0
0.0

15.0
0.0
0.0
0.0

164.0
30.0

135.0
0.0

200.0
200,0
220.0

ao.o
80.0
0.0

20.0
20.0
20,0
13.4
7.2

83.2
57.4
42
1.5

14.5
63.7
21.3
19.4

1.3
0.2
0.0

43.9
40,7

116.2
13.6

1. 000.0
18.6
8.4

608.0
750.0

1, 376.7
252.0
140.0
166.0

sao.s
120,0
100.0

0.0
0.0
a.o
0.0
0.0
0.0

3S1.5
3.0

19.6
66.0
88.0
0.0

15.0
0.0
0.0
0,0

164.0
20.0

135.0
0.0

200.0
200.0
220.0

80.0
BO.O
0.0

20.0
25.0
25.0
13.6
7.3

93,a
57,4
4.2
1,5

16.0
69.9
23.4
21.B

1.1
0.2
0.0

51.3
47.5

116.2
13.6

1, 000.0
21.0

9,0
608.0
750,0

1,376.7
252,0
140.0
166.0

880.5
120.0
100.0

0,0
0.0
0.0
0.0
0.0
0.0

351.5
3.0

19.6
66.0
98.0

0.0
15.0

0.0
0.0
0.0

164.0
20.0

135.0
0.0

200.0
200.0
220.0

80.0
80.0

100.0
20.0
25.0
25.0
14,2
7.6

93.2
57.4
4.2
1.5

17.4
76.2
25.5
24.6

1.2
0.2
0.0

59.2
54.8

116.2
13.6

1,0000
31.0

0.0
608.0
750.0

1,376.7
252.0
140.0
166.0

8B0.5
120.0
100,0

0.0
0.0
0.0
0.0
0.0
0,0

Z42.3
3.0

19.8
66.0
96.0
0.0

15.0
0.0
0.0
0,0

164.0
20.0

270.0
0.0

200.0
200.0
220.0

80.0
80,0

100.0
20.0
25.0
25.0
143
7.7

93.2
57,4
4.2
1.5

16.8
82,5
27.7
27.5

1.4
0.2
0,0

67.6
62.7

116.2
13.6

1, 000.0
21,0

9.0
608,0
750,0

1,376.7
252.0
140.0
166,0

880.5
120.0
100.0

0.0
0.0
0.0
0.0
0.0
0.0

242.3
3.0

19.6
66.0
98.0

0,0
15.0
0.0
0.0
0.0

164.0
20.0

270.0
0.0

200.0
200.0
220.0

80LO
80.0

100.0
20,0
25,0
25.0
14.9

8.0
83.2
57.4
4.2
1,5

20.3
69.9
28.B
30l6

1.5
0.2

20.0
76.1
70.5

116.2
13.6

1. 000.0
21.0
9.0

608.0
750.0

1,376.7
252.0
140.0
166.0

680.5
120.0
100.0

0.0
0.0
0.0
0.0
0.0
0.0

242.3
3.0

16,6
66.0
98.0

0.0
15.0

0.0
0.0
0,0

164.0
20.0

270.0
0.0

200,0
200.0
220.0

80.0
80,0

100,0
20.0
25.0
25.0
15,2
a.2

92.3
56.S

4.2
1.5

21.9
95.5
32.0
33.9

1.6
0.3

20,0
84.5
78.3

116,2
13.6

1,000.0
21,0

0.0
eoa.o
750.0

1,376.7
252.0
140.0
166.0
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High Case Study





2800

High Case New
Reso-urce Additions

by Year in MWa

2800

2400
2400 -

2000

1600

1200

800

400

2000

1600

1200

BOO

400

1989 1890 1SS1 12S 32S 1SM 1S2S 19% 1S2Z 199a ls89 28ea m 2°02

System Efficiencies
Renewables

Fmning Strategy

Q Cogeneration

B CC CT's & SmaU Coal
Q Energy Effldency

Q Purchases

ystem Effidencles
Renewables

Flrmkig Strategy
Cogeneratlon
CC CTs & SmaU Coal
Energy Effidency
Purchases

Totals

1989
0

0

0

0

0

1

0

1

^^^^^^^lai-^^m^^m^^^ffl
17
0

158
20

0

10
0

205

29
»

192
60

0

19
115
415

41
0

244
100

0

31
1%
612

46
0

244
140

0

46
200
676

49
0

244
180

0

75
282

52
0

289
220

0

109
426

55
0

289
260

0

1S1
462

63
0

289
300

0

198
498

71
0

289
340

0

246
498

78
0

289
360

0

285
498

8S
38

289
380

0

316
606

92
76

289
380

0

340
706

94
76

289
380
125
367
706

96
76

289
380
125
394
706

96
114
289
380
250
423
706

%

114
289
380
486
453
679

96
114
289
380
486
484
698

96
114
289
380
611
516
698

.̂  10^: ^ ^7 1443 1510 1713 1882 2036 2065 2257 2.96 2546 2703



KEY OUTPUTS - Revised
High CasefFirsl Run

SyalemLoad (MW«)
Total Energy Efficiency
System Load net of Energy Efficiency
Energy Sales after Energy Effidency

Total Cuslomera (OOO's)

Net Electric Plant (MS)

Net Energy Effidency Assets

General Inflation Rate

Operating Revenues (M$)
Nominal
Real
NFV (10.33% discount rate)

Average Growth
Nominal
Real

Base Unit Cost (mills/kwh)
Nominal
Real

Average Growth
Nominal
Real

Average Customer Bill ($)
Nominal
Real
NPV (10.33» disuunt rate)

Customer Cost (M$)

Levelized Customer Cost (M$)
(30 years at a 1233% discount rate)
NPV (10. 33% discount rate)

Energy Seiviccs Chaige (MS)
NPV (1033% discount rate)

Total Resource Cost (M$)
Nominal
Real
NPV (1033% discount rate)

Average Growth
Nominal
Re«l

Mills/KWh
Nominal
Real

Average Growth
Nominal
Real

USa 1990 1991 1W2 1993 1994 1995 1996 1997 W 1999 2000 2001 2002 2003 2004 2005 2006 2007
4914. 0 4996. 0 5186. 0 5418.0

1.0 5. 7 14. 4 24.9
4913.0 4990.3 5171.6 5393.1
4421.7 4491.3 4654.4 4853.8

2008

5557.0 5691.0 5894.0 6011.0 6128.0 6260.0 6414.0 6572.0 6733.0 6896.0 7047.0 72B9.0 7372.0 7552.0 7736.0 7923.0
W.A -56'! --853 WA -!60'6 .212'6 26S9 31a4 345.6 375.3 402.4 428.9 457:9 488:6 '519:2 '550:9

55!7'6 5634'? s s'7 5891'6 5967'4 6047'4 61481 62M6 "S" 65M. 7 »M46 6780:1 6914:1 VOMi 7216:8 7372:1
4965.8 5071.4 5227.8 5302.4 5370.7 5442.7 5533.3 5«35.4 5748.7 5868.6 5980.1 6102.1 6222^7 6357A 649^1 6634^9

1^54 1^86 1^20 13S7 1^89 1/116 1/136 1/154 1,476 1^00 1533 1^61 1397 1,636 1,674 1,712 1,756 1^03 1^54 1509

5289.8 5486.4 5648.1 5771.6
6. 4 17. 8 42. 4 75.3

587!8 5?47'? CT70'7 6214'? 64!°'7 t7m-t 7098'1 7558-9 79401> 84M.9 8952.3 9470.6 9800.3 9947.2 10034.7 10048.2
123. 0 185. 8 280. 7 417.9 605. 6 865. 7 1134. 6 1330. 6 1406. 7 1447. 5 1449. 3 1456. 7 14643 U81S '14^8 '15195

3.90% 3.40% 4.00% 3.W% 4. 10% 4. 00% 4.00% 3.90% 3.60% 3. 70% 3. 60% 3.70% 3, 80% 4. 00% 4. 10% 4. 20% 4. 20% 4.20% 4. 10% 4.00%

189" Im5 !?78'1 ?!°7-4 2205'? 23'5-? 2446'' 256") 2661'7 27»'-' 29«°. 4 314«. 5 33". 5 3590. 1 3854. 1 4093. 3 4434. 6 4781. 3 5113. 4 5471.4
lre8.7 1841.9 1839.5 18».Z 1896.6 1914.5 1944.4 1963. 1 1965.6 1980:5 2034:9 2085:7 2153:7 2204:4 22^:3 am M09;:; M£:8 UM:5 ^
5.73%
1.74»

49-° 48-4 485 4M 5°'7 52'1 53'4 s51 566 583 61. ' 63. 6 ». ° »8 73. 6 76. 4 81. 4 85. 9 89. 9 93.9
49.0 46.8 45. 1 44.2 43.6 43. 1 42.5 42. 1 41.8 41.5 42:0 42:1 42:8 42:9 43:4 43:2 44:2 44:8 U:0 2:2

3.48»
-0.42%

15U'4 !48''3 !4??4 !5512 1587'? 16357 1704'° l7M3 lm36 1853. 8 1')3». 6 2015. 7 2111. 7 2195. 1 2301.9 2390. 7 2525. 0 2652. 6 2757. 4 2866.9
1^:1 U31t "93''t 139°'2 13652 135" 1354i s 134'''8 1331'1' 1:'20'' 1327:1 T336:l 1348:5 1347:8 1357:8 13S3:3 "7:1:7 ^3B:0 U81:o ^:«

al) 0'3 '.1 ''6 " 2. 8 2" 2«6 30.3 35.4 40. 6 50. 8 59. 1 64. 3 64. 8 66.0 78. 2 85.7 96. 7 KK.2

a4 °7 la <. 2 7.6 11.4 15. 9 21. 1 27. 5 35. 1 43. 2 51. 5 59. 9 69. 8 80. 7 93. 0 106.5

a7 2'2 4'6 83 12'2 19.2 29-« .".9 63.4 85.2 105.5 121.7 137.4 153.0 169.7 185.6 200.0 210.5 217.8

0.0 0.0 0.2
148^

0.1
457.2

18?8-8 !?°5'3 !?8?'5 ?"2'4 ?214'? 232?-1 246?-5 2603-1 2717'() 28CT-4 3a -7 3T. ' 35293 3770. 7 4058. 6 4322.9 4690. 1 5062. 1 5416.9 57<)5.7
.
's8 '8 184" 18417 '89°'6 19043 1925'5 1963'° 199':6 2»06-5 2»37:0 2108:0 TfnS 2253. 8 2315:3 2394:0 2W:1 SM 2^9:; 2?;^ ^?:0

6.05%
2.05%

s; 48'1 4" 'i9'3 50-6 ".? B-; 54-8 56-2 5?-° 60'6 63-1 ".5 «9. 4 ". ' 75.9 80. 7 85. 0 88.8 92.5
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30-Aug-89 3:00 PM

Sbjdy
Merged System
Resourc* » Martwt Planning

Hgh Caaa/Rist Run

Avway Mwgawth

RBquiremonlt
Merged System Laad
Black Hills
PGAE
pugrt PWMM
Pugrt POWN- 11
SoCalEdlaon
SMUD
WIDCOSalB
Nwada
Sierra Pacific
S«rraPaciicll
IPP Layoff to LA
IPP Bantod Recall
South Idaho Eachanga - UPL

Totd

Resources
PaciKc System H|fdro
Ltah Systam Hydro
Black Hilte Energy Purdiase
Canadian EnlNemant
CSPE
HanlonlWNPlll
Md Columbia
Miscallawoua Purchaw
MtonReng
Q.F. Conlracu-PPtL
Widco Puichaw
OF Coniracr - UPAL
Gem State
GSLM
IPP
WAPA Capacity Exchanga
MPC Purchase
WWP Purchaw
South Idaho Exchange - PPL
South Idaho Exchange Storage
BPAStltomwrt
Ruah Pureft-
Hydro Effidency
BPANRPurchB se

SCEEnsrgy
Off Peak Purchase 1-utah
Seasond Purohase
Seasonal Purchasc-utah

Cogen Ownership
Coggnaration Purehaw
Cogenantfon Purchaaa-utah
Canadian Purehase
Voltage Rsgdalion 1
Voltage Regilation 2
Voltage Regulation 2-utah
New AppHancw Lost Opp
New AppBanow Lost Opp-utah
Ught and Water HwrterApplianw
Ught and Watar Hwtor Appliam»-utah
Commerdd Retrofit
Commeidal Retrcfit-utah
Utah MCS Lost Opp-utah
Comimrdd Lost Opp
Commerdal Lost Opp-utah
Industrial Lest Opp
Industrial LoetOpp-utah
Utah Ca6» Lost C^p-utah
Wind Farm
Mobile Honw MCS Lost Opp
Mobile HOITW MCS Lost Opp-utah
Residential Retro
Reaidendafl Retro-utah
New Peak Purchese
Transmiawon and Distribution Impnwmenl

8/3Q'B9 1505

4, 913.9
37.5
28,5
27.5
60.0

161.0
0.0
6.B
0.0

71.8
10.3
42.2

7.5
30.1

5, 397.1

4. 996.4
45.0
2B.5
27.5
60.0

10B.O
40.0

6.8
61.2
71.8
38.0
42.2

0.0
41.0

5, 185.6
52.5
28.5
16.0
85.1

10&0
40.0
6.8

B2.5
71 .a
52.5
42.2

0.0
41.0

5, 418,3
52.5
28.5

0.0
120.1
10B.O

40.0
6.9

82.4
71.8
52.5
42.1

0.0
41.1

5, 556,9
52.5
za.5

0.0
120.1
IOfl.0
40.0

6.B
B2.5
71,a
52.5
4Z2

0.0
41.0

5. 691.4
52.5
2B.5
0.0

120.1
10B.O
40.0

8.a
az.s
71.8
52.5
42.2

0.0
41.0

5, 893.9
52.5
2&5
0.0

120.1
108.0

40.0
6.8

82.5
71.8
52.5
42.2
0.0

41.0

6.011.0
52.5
0.0
0.0

120.1
Idfl.O
40.0

8.9
B2.4
71.8
52.5
42.1

0.0
41.1

6. 127.5
52.5
0.0
0,0

120.1
108.0
40.0
6.8

82.5
71.8
52.5
42.2

0.0
41.0

6. 2S8.S
52.5

0.0
0.0

120.1
106,0

40.0
6.8

825
71.B
525
42.2
0.0

41.0

6. 414.0
0.0
0.0
0.0

120.1
108.0

40.0
6.8

21.3
71.8
52.5
42.2

0.0
41.0

6, 572.1
0.0
0.0
0.0

120.1
108.0

40.0
6.9
0.0

71.8
52.5
42.1
0.0

41.1

6.732.7
0.0
0.0
0.0

120.1
108.0

40.0
6.8
0.0

71.8
52.5
42.2

0.0
41.0

6. 886.6
0.0
0.0
0.0

1S0.1
10B.O
40.0

6,8
0.0

71 .B
52.5
42.2

0.0
41.0

7, 047.4
0.0
0.0
0.0

B5.6
108,0
40.0

6.8
0.0

71.8
52.5
42.2

0.0
41.0

7^08,6
0.0
0.0
0.0
0.0

108.0
40.0
6.9
0.0

71.a
525
42.1
0.0

41.1

7.371.9
0.0
0.0
0.0
0.0

108.0
40.0

6.8
0.0

71.8
52.5
42.2

0,0
41.0

7. 551.7
0.0
0.0
0.0
0.0

B0.8
40.0

6,B
0.0

71 .a
52.5
42.2

0.0
41.0

7,736.2
0.0
0,0
0.0
0.0
0.0

40.0
6.8
0.0

71.8
52.5
42.2
0.0

41.0

7, 923.3
0.0
0.0
0.0
0.0
0.0

40.0
6.8
0.0

71.8
52.5
42.1

0.0
41.1

.». '. ",« ..."., ..^.. "=" ..»».. ..-' "«. ""1 "1" ws 7m'° w'0 7'4°" 7'57°° 7'"" 7'"6' 7'"°° "7"

3BB.B
45.5

6.2
.B.2
34.1
6B.O

182.6
5.7

10,0
67.1
-6.3
34.2
6.6
2.0

42.2
5.S
0.0

44.1
31,0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0,0
0,0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.2
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.6
0.1
0.0
0.0

388.8
45.5

3.1
-7,6
32.3
68,0

ifl2.e
5.7

10.0
74.8
.6,3
73,5

5.8
3.5

42.2
5.9

15.0
50.0
422

0.0
0.0
0,0
1.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2.0
0.0
0.0
0.1
0.0
0.0
0.0
0.5
0,3
0,4
0.0
0.0
0.3
0.2
0.1
0.0
0,0
0.0
1.5
0.2
0.0
1.4

388.8
45.5
0.0

-6.0
31.4
68.0

182.6
3.0

10,0
74.9
-6.3
73.5
5.6
3.5

42.2
5.9

15.0
50.0
42.2
0.0
0.0

125.0
2.0
0.0
0.0
0.0
0.0
00

20,0
0.0
0,0
00
4.0
0,0
0.0
0.1
0.1
0.0
0,0
1.1
0.7
2.0
0.3
0.1
1.2
0.9
0.3
0.0
0.0
0.0
3.2
0.4
0.0
2.8

388,8
45.5
0.0

-9A
30.1
68.0

182.6
-A.3
10.0
75.3
^.3
73.5
5.6
3.5

42.1
5.8

15.0
50.0
42.3
0.0

65.2
125,0

3.0
0.0
0,0

50.0
0.0
0.0

40.0
10.0
10.0
0.0
6.0
0.0
0.0
0.2
0.1
0.0
0.0
1.B
1.0
4.2
0.7
0.3
2.1
1.5
0.7
0,0
0.0
0.0
5.8
0.7
0.0
4,2

3BB.8
45.5

0.0
.6.0
2B, fl
68.0

182.6
7.1

10,0
75.3
-6.3
73.5

5.6
3.5

42.2
5. fl

10.0
50.0
42,2

0.0
6ZB

125.0
4.0
0.0
0.0

50.0
41.7
41.7
60,0
20.0
20.0

0.0
8.0
0.0
0.0
0,3
0.1
0.0
0.0
3.5
2.1
7.1
1.4
0.5
2.9
2,2
1.1
0.0
0.0
0.0
8.9
1.1
0.0
5,B

38&B
45.5

0.0
.5.5
27.6
68.0

1B2.6
18.5
10.0
75.3
.6.3
73.5

5.6
3.5

42.2
5.9

10.0
50.0
42.2
0.0

66.9
125,0

5.0
0.0
0.0

50.0
417
41.7
80.0
30.0
30.0

0.0
10.0
0.0
0.0
0.5
0.2
0.6
0.2
7.2
4.3

10.1
2.5
0,9
3.8
2.8
1.7
0,0
0.0
0.0

10.1
1.2
0.0
7,0

388.B
45.5
0.0

-5.2
26.5
68.0

182,6
18.5
10.0
75.3
.6.3
73.5

5,6
3.5

42.2
5.0

10.0
50.0
42.2
0.0

M.8
125.0

6.0
0.0
0.0

50.0
83.3
83.3

100,0
400
40.0
0.0

10.0
0.0
0.0
1.1
0.5
1.9
0.8

14.5
fl.7

ii.a
4.9
1.7
6.2
4.6
2.4
0.0
2.1
0.3

12.6
1.5
0.0
8.4

388.8
45.5

0.0
. 5.0
25.2
30.B

iaa.6
16.2
10.0
75.3
. i6.3
73,5

5.8
3.5

42.1
5.6
o. c'

38. C'
42.S

0.0
65,2

1Z5,(i
7.0
0.0

36.0
50.0
63.3
B3.3

120.0
50.0
50.0

108.0
. 0. >1

0.0
0.3
1.3
0.9
3.7
1.2

21 .a
13.0
i3,a

7. 3''
2.6
9.2
e.a
3.0
0,0
3.8
0,6

17.6
22
0.0
9.8

388.8
45.5
0.0

-4.8
24.2

0.0
1B2.6

16.2
10.0
75.3
-6.3
73.5
5,6
3.5

42.2
5.9
0.0

17.0
42.2
0.0

64.9
125.0

B.O
0.0

72.0
50.0
83.3
83.3

140.0
60,0
60.0

108.0
10.0
0.0
0.0
4,1
1.9
5.6
1.8

29,3
17.4
15.9

s.e
3.4

12.7
9.4
37
0.0
5.8
0.9

25.9
3.2
0.0

11.2

388.8
45,5

0.0
.4.2
21,a
0.0

182.6
16.2
10.0
75.3
-6.3
73.5

5.6
3.5

42.2
5.9
0.0
0.0

42,2
0.0

64.9
125.0

9,0
0.0

108.0
50.0
83.3
83.3

160.0
70.0
70.0

loe.o
10.0
2.5
2.5
6.1
2.8
7.6
2.5

36.6
21.B
18.1
11.9
4.3

1G.8
12.5

4.3
0.0
8.0
1.3

38.2
4.7
0.0

12.6

38fl.a
45.5

0.0
-2.5
12.8

0.0
182.6

16.2
10.0
75.3
-6.3
73.5

S.6
3,5

42.2
5,9
0.0
0.0

42.2
0,0

64,9
125.0

10.0
00

108.0
50.0
83.3
83.3

180.0
80.0
80,0

108.0
10.0

5.0
5.0
8.4
3.9
8.4
3.0

44.0
26.2
£0.7
14.4

5.2
21.6
18.0

5,1
0.0

10.3
1.7

50.0
6.1
0.0

14.0

388.8
45.5

0.0
-2.0
8, fl
0.0

1B2.6
15.1
10.0
75.3
-6.3
73.5

5.6
3.5

42.1
5.8
0.0
0.0

42.3
0.0

65.2
125.0

10.0
0.0

108.0
50.0
83.3
83.3

aoo.o
ao.o
80.0

loa.o
10.0
7.5
7.5

10.5
4.9

10,5
3.4

47.7
28.4
24.6
17.1

6.1
26.9
20.0
5.9
0.0

13.0
2.1

57.4
7.0
0.0

15.4

3B8.8
45.5

0.0
-1.8
9.4
0.0

182.6
9.0

10.0
75.3
-6.3
73.5

5.6
3,5

42.2
5.9
0.0
0,0

42.2
0.0

64.9
125.0

10.0
0.0

ioe.0
50.0
83.3
83.3

220.0
ao.o
80.0

216.0
10.0
10.0
10.0
13.9
6.4

11.4
3.7

47.7
2&4
29.4
19.9
7,1

32.8
24.4

6.7
0,0

15.5
2.5

58.6
7.2
0.0

16.8

388.8
45.5

0.0
-1.9
0.1
0,0

isae
9.0

10.0
75.3
-6.3
73.5

5,6
3.S

42.2
5.9
0.0
0.0

422
0.0

64.8
125.0

10.0
100.0
10&0

50.0
83.3
83.3

220,0
80.0
80.0

216.0
10.0
12.5
12.5
14.4

6,7
11.4
3.7

47.7
28.4
34.4
22.8

B.2
39,3
29.2
7,6

38.0
18.1

3,0
58.3

7.1
0.0

18.2

388.8
45.5

0.0
-0.5
2,3
0.0

182.8
9.0

10.0
75.3
-6.3
73.5
5.6
3.5

42.2
5,9
0.0
0.0

422
0.0

64.9
125,0

10,0
100.0
loa.o

50.0
83.3
63.3

220.0
80.0
BO.O

216.0
10.0
12.5
12.5
15.9
7.4

11.4
3.7

47.7
2B.4
39.6
25.7
9S

46.4
34.5
8.4

3B.O
m.s
3.3

58.3
7.1
0.0

19.6

388.8
45.5
0.0
0.0
0.0
0.0

1B2.6
9.0

10.0
75.3
-6.3
735

5.6
3.5

42,1
5.8
0,0
0.0

42.3
0.0

65.2
125.0

10.0
100,0
108.0

50.0
83.3
B3.3

220.0
80,0
80.0

218,0
10.0
12.5
12.5
16.4
7.6

11.4
3.7

47.7
29.4
44.8
28.4
10.2
54.1
40.2

a.3
38,0
22,5

3.7
58.3

7.1
0.0

21.0

385.8
45.5

0.0
0.0
0.0
0,0

178.3
9.0

10.0
75.3
-6.3
73.5

5.5
3.5

42.2
5.8
0.0
0.0

42.2
0.0

649
125.0

10.0
100.0
108.0

50.0
83.3
83.3

220.0
ao.o
80.0

216.0
10.0
12.5
12.5
17.2

8.0
11.4

3.7
47.7
28.4
51.2
31.2
11.2
62.4
46.3
10.1
38.0
24.9

4.0
5B.3

7.1
0.0

21.0

388.8
45.5
0.0
0.0
0.0
0.0

127.3
9.0

10.0
75.3
.6.3
73.5
5.6
3,5

42.2
5.8
0.0
0.0

42.2
0.0

64,9
125,0

10.0
100.0
81.0
so.o
83.3
83.3

220.0
90.0
80.0

216.0
10.0
12.5
12.5
17.7
82

11.4
3.7

47.7
28.4
57.5
33.9
12.2
71.3
52.9
11.0
38.0
27.3
4.4

58,3
7.1
0.0

21.0

388B
45.5

0.0
0,0
0,0
0.0

127.3
9.0

10.0
75.3
-6.3
73.5

5.6
3.5

42.2
S.9
0.0
0.0

42.2
0.0

64.9
125.0

10.0
200,0

0.0
50.0
83.3
83.3

220.0
80,0
8GiO

216.0
10.0
12.5
12.5
18.5
8.6

11.4
3.7

47.7
28.4
64.3
36.7
13.2
ao.2
59.5
12.0
38.0
29.8

4.9
sa.3

7.1
0.0

21.0

Paga1

388.B
45.5
0.0
0.0
0.0
0.0

127.4
9.0

10.0
75.3
-6,3
73.5

5.6
3,5

42,1
5.8
0.0
0.0

42.3
0.0

65.2
125.0

10.0
200.0

0.0
50.0
83.3
S3.3

220.0
80.0
80.0

216.0
10.0
12.5
12.5
19.1

B.9
11.4

3,7
47.7
28.4
71.4
39.7
14.2
89,1
66,1
iz.a
38.0
32.5

5.3
5B.3

7.1
0.0

21.0

L&R High



Ttnnairifion and Katributon Inprovmw) 0.0
C»ntralia 573.0
DwJohnston 674.8
jmBridgsr 1.193.0
Wyodak 236.7
Cofttrip 10B.5
Carbon 138.4
Naughtoo 540.6
Hunfington 681.0
HuntT 846.2
Blunddl 20.5
Gadsby 0.0
H^dro R firing 0.0
CT On* 0.0
CT Two 0.0
CTThw 0.0
Gwthwmd Ona 0.0
Gwthwmd Two 0.0
Trojm 22.7

T«ri

0.6
573.0
874.8

1,204.4
238.7
102.5
136.4
5W.6
681.0
846.2

20.5
0.0
0.0
0.0
0.0
0.0
0.0
0.0

22.7

1.2
573.0
674.B

1.212.1
238.7
102.5
136.4
547.5
681.0
B46.2
20.5
32.8
0,0
0.0
0.0
0.0
0.0
0.0

22.7

1,8
573.0
674.8

1.221,0
238.7
ioe.5
136.4
554.4
681.0
BW.2
20.5
66.7
0.0
0.0
0.0
0.0
0.0
0.0

2£7

Z4
573.0
674.8

1.221.0
238.7
102.5
136,4
561.4
681.0
B46.2
20.5

118.5
0.0
0.0
OlO
0.0
0.0
0.0

22.7

3.0
573.0
674,8

1, 221.0
23&7
10Z5
138.4
561.4
681.0
846.2

20.5
11&5

0,0
0.0
0.0
0.0
0.0
0,0

32.7

3.6
573.0
674.8

1.221.0
238,7
10B.S
136.4
561,4
eai.o
846.2

20.5
118.5

0.0
0.0
0.0
0.0
0.0
0.0

22.7

4.2
573.0
674.B

1, 221.0
238.7
102.5
136,4
561.4
681.0
B46.2
2as

11&5
45,0
0.0
0.0
0.0
OlO
0.0

2Z7

4.8
573.0
B74.9

1, 221.0
238.7
10Z5
136,4
561.4
681.0
846,2
20.5

118.5
45.0
0.0
0.0
0.0
0.0
0.0

22.7

5.4
573.0
674.B

1,221.0
238,7
ice.s
136.4
561.4
681.0
8462
20.5

118,5
45.0

0.0
0.0
0.0
0.0
0.0

S2.7

8.0
573.0
674.8

1.221.0
239.7
102.5
136.4
561.4
681.0
846,2

20.5
11B.5
45.0
0.0
0.0
0,0
0.0
0,0

22.7

6.8
573.0
674.8

1, 221,0
23A7
102.5
136.4
561.4
681.0
B46.2
20.5

118.5
45.0
0.0
0.0
0.0
0,0
0.0

22.7

7.2
573.0
674.8

1, 221.0
238.7
102.5
136.4
561,4
Ml .0
B46.S
205

118.5
45.0
0.0
0.0
0.0

38.0
0.0

ZZ7

7.8
573.0
674.8

1,221.0
238.7
102.5
136.4
561.4
6B1.0
849.2

20.5
iias
45.0

0.0
0.0
0.0

38,0
0.0

22.7

8.4
573.0
674.8

1, 221.0
238.7
102.5
136.4
561.4
681.0
846.2

20.5
119.5
43.0

125.0
0.0
0.0

38.0
0.0

22,7

fl.O
573.0
674.8

1, 221.0
238.7
102.5
136.4
561.4
681.0
846.2

20.5
118.5
45.0

125.0
0.0
0.0

aa.o
0,0

22.7

9.0
573.0
674.8

1, 221.0
238.7
1025
136,4
561.4
681.0
846.2

20.5
118.5
45.0

125.0
125.0

0.0
38.0
38.0
22.7

9.0
573.0
674,8

1.221.0
474.9
102,5
136.4
561.4
681.0
846.2
20.5

118.5
45.0

125.0
125.0

0.0
38.0
38.0
22.7

8,0
573.0
674.B

1.221.0
474.9
ice.s
136.4
561,4
681.0
&48.2

20.5
118.5
45.0

125.0
125.0

0.0
38.0
38.0
22.7

Thamial Mantonanc*

Gtrtnlia 58. 1 4B.8
Daw Johnrtoo 40.0 47.B
JimBridgT 106. 3 121.5
wyod* ia. e in.e
Cdatrip 8. 7 &4
Caibon 8.8 5.3
Nwghton 43.6 SZ.B
Huntington S7.3 52.2
Hunter 87.6 M.9
Blund»ll 1.0 1.2
Gad*b)f 0.0 0.0
Hl|fdro Rrming 0,0 OiO
CT Otw 0.0 0.0
CTTwo 0.0 0.0
CTThw 0.0 0.0
GMUwfmd Ona 0.0 0.0
GwitttBmul Two 0,0 0.0
Trojan 4. 4 3.8

Total 405. 4 364.4

Bdarw 187. 2 123.3

47.1
56.2

122.4
15.0
8.4

16.7
41.2
38,0
72.2

1.2
0.0
0.0
0.0
0,0
0.0
0.0
0.0
a.B

426.1

43.7

ea.a
47.7
fl7.6
33.3

B,4
6.2

30.1
30.3
88.8

1.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
3.fl

4?1.3

7.7

47.1
75.0

111.7
15.0
fl.4
4.2

20.0
78.4
64.9

1.2
0.0
0.0
0.0
OLO
0.0
0.0
0.0
3.8

43B.8

36.1
53.5

106.3
1B.B

B.4
6.2

32,6
25.9
64.8
1.2
0.0
0.0
0.0
0,0
0.0
0.0
0.0
3.B

35&7

74.3

47.1
53.B

111.1
15.0
8,4

14.7
35.9
26.3
722

1.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
3.8

38B.4

62.B
47.7

117.4
19.8
6.2
4.2

2&0
52.1
flSlB

1.2
0,0
0.0
0.0
&0
ao
0.0
0.0
3.8

432.7

47.1
58.2

111.5
15.0
SA

12.4
42,7
25,9
78.5

1.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
3.8

406.0

42.5

64.1
47.8

105.3
a&a
8,4

10.5
40.8
26.3
64.0

1.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
3.8

401.9

47.1
58.4

116.9
15.0
a.4
4.2

22.8
78,4
72.2

1.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
3.8

428.4

49.3

57,9
52.4

109.2
10.6
8.7
8.2

42.6
25.9
64.7

1.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
4.3

392.5

11.5

46.8
50.2

ia.5
18.6
a.4

147
40L8
26.3
72.2
1.2
0.0
0.0
0.0
0.0
0.0
2.2
0.0
3.8

418,8

21.1

47.1
47.B

124.3
15.0
B4
4.2

22.8
52.2
90.1

1.2
0.0
0.0
0.0
0.0
0.0
Z2
0.0
3.8

418.2

64.1
47.8
97,9
33.4
8.4

12.4
42.7
25.9
79.5

1.2
0.0
0.0
0.0
0.0
0.0
2.2
0.0
a.a

410.4

58.5

46.8
74.8

111.4
15.0
a.4

10.4
40.7
26.2
64.7
1.2
0,0
0.0
0,0
0.0
0.0
2.2
0.0
3.8

405.8

23.4

36.1
53.5

106.3
18.6
8.4
4,2

22.8
78.4
72.2

1.2
0.0
0.0
0.0
do
0.0
2.2
za
3.8

411.0

42.5

47.1
53.6

111.1
29.9
8.4
6.2

42.7
25.6
64.0

1.2
0.0
0.0
0.0
0.0
0.0
2.2
2,2
3,8

399.3

63.0
56.2

117.7
39.0
6.2

14.7
4Q.a
26.3
72.2

1.2
0.0
0.0
0.0
0.0
0.0
2.2
2.2
3.8

448.6

. 13.0

9.0
573.0
674.8

1.221.0
474.9
102.5
136.4
561.4
eai.o
846.2

20.5
118.5
45.0

125.0
125.0
125.0
38.0
38.0
£2.7

5.UU. 7 6.084. 2 B. 28Z4 MM. l 6. 686. 0 e. 770. 3 e.BB. I 7, 126. 1 7. 194. 3 7. 306. 3 7. 385. 4 7. 458. S 7. 655. 0 7. 824. 5 7, 973. 2 B. OOO. I 8.1B7. 7 1. 375. B 8.426. 1 a. Ma.O

46.9
47.7

111.2
20.8
a.4
4.2

22,B
52.1
89.8

1.2
0,0
ao
0.0
0.0
0,0
2.2
Z2
3.8

422.3

-16.8

aoo/ea 15^5 Page 2 L&R High



Study
Merged Sytwn
Retourcu St Maihet Planning

high Cais/Fiist Run

Januuy PMk

Requirement*
Merged Syatom Load
Black Hill*
PG&E
PugatPowr
Pugwt Powur II
SoCalEdltMi
SMUD
Nevada
Sierra Pacific
S«rra Pacific II

Totd

Raaoure-
Pacific Sytom Hydro
Utah Sytwn Hydro
Black Hill* Capadty
BPA EnSBwmnt Capadty
BPAPaahPurch-
BPA Supfilemwtal Ctpadtif
Canadian EnWemertt
CSPE
HnnfordWNPKI
Md Colurribia
Mitoellarwoui Purehnwa
PtltonRw^g
aF. Contracte-PPtL
OF Contracto . UPIL
GemSttto
GSLM
MPC Purcheua
WWPPuichw
BPASeUtoment
Flu* h Purchase
Hydro EfBciwq
BPANRPurchaa*
SCEEnargy
Off Paak Purchasa 1-utah
Swond Purchasa
Soaaond Purohw-utah
Cogan Owrwrahip
Coganeration hirchaaa
Cogeneradon Purcbaw-utah
Canadian Puichaw
Vdtege Ragulalion 1
Vdtagn R^ulation 2
Voltag* Hegutalion 2-utah
N»w Appiancea Lost Opp
Nw Appiancw Lost (^wrtah
Ught and Watw Haator Appliance
Ught and Watsr Haater Appliance-Utah
Commercial Ratrodt
Commwdtd Rflitiufit-utah
Utah MCS Lost Opp-utah
Commewial Loet Opp
Comnwdal Lost Opp-utah
IndurtrialLoatOpp
Industfl'Bl Lost Opp-utah
Utah Cod* Lort Opp-utah
Wind Farm
Mobile HomaMCS Lost Opp
Mobile htoma MCS Lost Opp-utah
Residendal Relro
Rwidwttal Rtro-utah
NewPaakPurchaaB
Trana mission and Diatribulion Impniwament
Ttammission and Distribution Impnwnmenl
CcntraBa
Dave Johnston
Jim Bridger
Wyodak
Colatrip

8/30^89 15»5

1flB9

6. 51BO
75.0

100.0
55,0

100.0
296.0

0.0
0.0

52.0
0.0

6. 7SZ.O
75.0

100.0
55.0

100.0
200.0
100.0

0.0
52.0
25.0

1 Ml

8, 982.0
75.0

100.0
55.0

100.0
BOO.O
100,0
52.0
S2.0
75.0

7, 217.0
75.0

100.0
0.0

200.0
200.0
100,0
52.0
52.0
75.0

7. 419.0
75.0

100.0
0.0

200.0
200.0
100,0

52.0
52.0
75.0

y. see.o
75.0

100.0
0.0

200.0
200.0
100.0

sa.o
52.0
75.0

7.778.0
75.0

100.0
0,0

200.0
200.0
100.0

52.0
52.0
75.0

7.93ZO
75,0

0.0
0.0

200.0
200,0
1000

52.0
52.0
75.0

19B7

8,087.0
75.0

0.0
0,0

200.0
200.0
100.0

52,0
52,0
75,0

B. 266.0
75,0

0.0
0.0

200.0
200.0
100.0

52.0
52.0
75.0

8, 475.0
0,0
0,0
0.0

200.0
200.0
100.0

52.0
52.0
75.0

a. eaa.o
0.0
0.0
0.0

200.0
200.0
100.0

0.0
52.0
75.0

a. flia.o
0.0
0.0
0.0

200.0
200.0
100,0

0.0
52.0
75.0

9. 132.0
0.0
0.0
0.0

200.0
200.0
100,0

0.0
52.0
75.0

9, 337.0
0.0
0.0
0.0

200.0
200.0
100,0

0.0
52.0
75.0

30-Aug-sa 3:00 PM

9.553.0 8.77B.O 10,024.0 10.277.0 10,534.0
0,0
0.0
0.0
0.0

200.0
100,0

0.0
52.0
75.0

0.0
0.0
0.0
0.0

200.0
100.0

0.0
52.0
75.0

0.0
0.0
0.0
0.0

200.0
100.0

0.0
52,0
75.0

0.0
0.0
0.0
0,0
0.0

100.0
0.0

52.0
75.D

0.0
0.0
0.0
0.0
0.0

100.0
0.0

52.0
75.0

7. 1M.O 7.<».. 7.791. 0 8.071.0 8,273. 0 WM ..6K.O ..6.6.0 ..Ml.. 9W.O .,15<.. W..O 8.5«.0 ..75..0 ..«4.. ...MO . 0^5. 0 10.4i1.0 10.5.4.0 ,.. 7»1.0

&80.5
120.0
100.0
28.7

1,127.3
Z7.0

-28,7
95.6
BO.O

351.5
142.7

19.6
660
3B.O
0.0
0.0
0.0

so,o
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0,0
0.0
0.0
0.0
0,3
0.2
0.0
0,0
0.0
0,0
0.0
0.0
0,0
0,0
0.0
1.1
0.1
0.0
0.0
0.0

608.0
750.0

1,360.7
252.0
140.0

aao.s
120,0
100.0

28.6
1,127.3

27,0
-2B.6
86.1
80,0

351,5
142.7

19.6
66.0
98.0

0.0
15.0
15.0
50.0
0.0
0.0
2.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
4.0
0.0
0.0
0.1
0.0
0.0
0.0
1.0
0.6
0.4
0.0
0.0
&3
0.2
0.2
0.0
0.0
0,0
?.4
0,3
0.0
1,4
0.6

608.0
750.0

1. 366.0
252,0
140,0

aso.5
120.0
100,0

2B.7
1, 127.3

27.1
-28.7
06.5
80.0

351.5
142.7
lfl.6
66.0
96.0
0.0

15.0
15.0

150.0
0.0
0.0
4.0
0.0
0.0
0.0
0.0
0.0

20.0
0.0
0.0
0,0
a.o
0.0
0.0
0.1
0.1
0.0
0.0
2,3
1.3
1.9
0.7
0.3
1.2
0.0
0.7
0.0
0.0
0.0
4.5
0,6
0.0
2.B
1.2

608.0
750.0

1, 371.4
252.0
140.0

880.5
120,0
100.0
26.0

0.0
24.5

-26.0
t3,2
eo.o

3S1.5
128.7

19.6
66.b
oa.0
0.0

15.0
15.0

150.0
164.0

0.0
6.0
0.0
0.0
0.0
0.0
0.0

40.0
10.0
10.0
0.0

12.0
0.0
0.0
0.2
0.1
0,0
0.0
3.5
2.1
3.8
2.1
0.8
2.1
1.5
1.4
0.0
0.0
0.0
7.2
0,9

1,000.0
4.2
1.8

608.0
750.0

1.376.7
252.0
140.0

880.5
12&0
100.0
23.4

0,0
22.0

.23.4
78,7
80.0

351.5
128.7

10.6
66.0
98.0
0.0

15.0
10.0

150.0
1B4.0

0.0
8.0
0.0
0.0
0.0

100.0
100.0
60.0
20.0
20.0
0.0

16.0
0.0
0.0
0.3
0.1
0.0
0.0
7.0
4.2
6.6
4.2
1.5
£fl
2.2
2.3
0.0
0.0
0.0

10.7
1,3

1, 000.0
5.6
2.4

608.0
750.0

1, 376.7
252.0
140,0

880.5
1SO.O
100.0

20.S
0.0

19.7
.20.8
71.3
ao.o

351.5
26.0
19.6
66.0
98.0
0.0

15.0
10,0

isao
164.0

0.0
10.0
0.0
0.0
0.0

100,0
100.0
80.0
30.0
30,0
0.0

30.0
0.0
0.0
o,s
0,2
0.2
0.1

14.5
8.6
9.4
7,4
2.7
3.8
2.8
3.5
0.0
0.0
0.0

14.2
1.7

1.000.0
7,0
3.0

608.0
750,0

1,376.7
252.0
140.0

S80.S
iso.o
100.0

18.3
0.0

17.2
-1B.3
62.9
80.0

351.5
26,0
18.6
66.0
98.0

0,0
15.0
10,0

150.0
164.0

0.0
12.0

0.0
0.0
0.0

200.0
200.0
100.0

40.0
40.0

0.0
20.0

0.0
0.0
1.1
0.5
0.6
0.2

29.3
17.5
11.0
14.3

5.1
6.2
4,8
4.7
0.0
1.5
0.2

19.7
2.4

1,000,0
a.4
3.6

606.0
750.0

1. 376.7
252.0
140.0

Baas
120.0
100.0

15.S
DC

14.7
-15.&
54.4
sao

351.E
21.tf
19.6
66.0
s&c

0.0
15.0
0.0

100.0
164.0

0.0
14.0

0.0
0.0
0.0

200,0
200.0
120.0

50.0
50.0

200.0
20.0

0.3
0.0
i.a
0.9
1.5
0.5

44.2
26.3
12.9
21.0

7.5
a.2
6.8
6.0
0.0
1.4
0.2

30.6
3.7

1.000.0
9.8
4.2

608.0
750.0

1,376.7
252.0
140.0

B60.5
120.0
100.0

12.9
0,0

12.1
-12.9
45.8
0.0

351,5
21.0
19.6
66.0
98.0

0.0
15.0

0.0
50.0

1M.O
0.0

16.0
0.0
0,0
0.0

200.0
200.0
140,0

60.0
60.0

200.0
20.0

0.0
0.0
4.1
1.B
2.6
0.8

59.1
35.2
14,9
27.7
0.9

12.7
9.4
7.3
0.0
1.6
0.3

48.4
5.8

1.000.0
11.2
4.8

608.0
750.0

1, 376.7
252.0
140.0

880.5
120.0
100.0

12.4
0,0

11.7
-1Z4
44.5
0.0

351.5
21.0
19.6
66.0
88.0
0.0

15.0
0.0
0.0

164.0
0,0

18.0
0.0
0.0
0.0

200.0
200.0
160.0
70.0
70.0

200.0
20.0

5.0
5.0
6.1
2.8
3.7
1.2

74.0
44.0
17.0
34.3
12,3
16.S
12.5

B.7
0.0
1.7
0,3

74.8
9.2

1, 000.0
12.6

5.4
608,0
750.0

1, 376.7
252.0
140.0

aeo.s
120.0
100,0

10.8
0.0

10.2
. 10,8
39,3

0.0
351.5

21.0
19.6
66,0
88.0

0.0
15.0

0.0
0,0

164.0
0.0

20.0
0.0
0.0
0.0

200.0
200.0
180.0
80.0
80.0

200.0
20,0
10.0
10.0
8.4
3.B
4.5
1.5

88.a
52.B
19.5
41 3
14,8
21,8
16.0
10,2
0.0
1.8
0.3

99.7
12.2

1, 000.0
14.0

6.0
608,0
750.0

1, 376.7
252.0
140.0

880.5
120.0
100.0

5.1
0.0
4.B

-5.1
18.9
0.0

351.5
21.0
19.6
66.0
9B.O

0.0
15.0

0.0
0.0

164,0
0.0

20.0
0.0
0.0
0.0

200.0
200.0
200,0

80.0
80.0

200,0
20.0
15.0
15.0
10.5
4.0
4.7
1.5

96,3
57.3
21.1
48.7
17.5
28.9
SO.O
11.7
0.0
2.1
0.3

114.7
14.0

1, 000.0
15.4
6.6

506.0
750.0

1, 376.7
252.0
143.0

B80.5
120.0
100.0

48
0.0
4.5

-4.8
18.1
0.0

351.5
3.0

18,6
66.0
98.0

0.0
15,0
0.0
0.0

164.0
0.0

20.0
0.0
0.0
0.0

200.0
200.0
220.0

80.0
80.0

400.0
20.0
20.0
20,0
13.9
6.4
4.7
1.5

96.3
57.3
27.6
56.5
20,3
32,8
24.4
13.4
0.0
2.2
0.4

116.5
U.3

1, 000.0
16.8

7.2
608.0
750.0

1,376.7
252.0
.\w.o

880,5
izao
100.0

4.7
0.0
4.4

. 4.7
17.7
0.0

351.5
3,0

19,6
66.0
98.0

0.0
15.0
0.0
0.0

164.0
0.0

20.0
135.0

0.0
0,0

200.0
200.0
220.0

80.0
80,0

400.0
20.0
25.0
25.0
14,4

6.7
4,7
1.5

96.3
57.3
32,3
64.3
23.1
38.3
29,2
15.1
20.0

2.2
0.4

115.7
14.2

1.000.0
18.2

7.8
608.0
750.0

1,376.7
252.0
140,0

880.5
120.0
100.0

4.1
0.0
3.B

.4.1
15.8
0.0

351.5
3.0

19.6
66.0
B6.0
0.0

15.0
0.0
0.0

164.0
0,0

20,0
135.0

0.0
0,0

200.0
200,0
230.0

ao.o
60.0

400.0
20.0
250
25.0
15,9
7.4
4.7
1.5

96.3
57.3
37S
72.0
25.B
46.4
34.5
16.B
W.O

2.0
0.3

115.7
14.2

1, 000.0
19.6

8.4
608.0
750.0

1, 376.7
252.0
140.0

880,5
120.0
100.0

0.0
0.0
0.0
0.0
0.0
0.0

351,5
3.0

19.6
66.0
98.0
0,0

15.0
0.0
0.0

164.0
0.0

20.0
135.0

D.O
0.0

200,0
200.0
220.0

BO.O
BO.O

400.0
20.0
25.0
25.0
16.4

7.6
4,7
1.5

963
57.3
42.2
79.5
2B.5
54.1
40.2
18.5
20.0

1.9
0.3

115.7
14.2

1,000.0
21,0
9.0

608.0
750.0

1, 376.7
252.0
140.0

BflO.5
120.0
100,0

0.0
0.0
0.0
0,0
0.0
0.0

351,5
3,0

19.G
66.0
88,0

0.0
15.0
0.0
00

164.0
0.0

20,0
135.0

0.0
0.0

200.0
200.0
220.0

80.0
ao.o

4oao
20.0
25.0
25.0
17.2
a.o
4.7
1.5

96.3
57.3
48.1
86.8
31.2
62.4
46.3
20.3
20.0

2.0
0.3

115.7
14.2

i.ooao
21.0

a.o
608.0
750.0

1. 376.7
252.0
140.0

680,5
120.0
100,0

0.0
0.0
0.0
0.0
0.0
0.0

242,3
3.0

19.6
66.0
sa.o

0.0
15.0
0.0
0.0

154.0
0.0

20.0
135.0

0,0
0.0

200.0
200.0
220.0

BO.O
80.0

400.0
20.0
250
25.0
17.7
a.2
4.7
1.5

96.3
57.3
54.1
&4.5
33.9
71.3
5?.S
22.1
20.0

S.1
0.3

115.7
14.2

1,000.0
21.0
9.0

608.0
750.0

1. 376.7
567,2
140.0

880.5
1».0
100.0

0.0
0.0
0.0
0.0
0,0
0.0

242.3
3.0

19.6
66.0
B8.0
0.0

15.0
0.0
0.0

164.0
0.0

20.0
370.0

0.0
0.0

200.0
200.0
220.0

80.0
80l0

400.0
20.0
25.0
25.0
1&5
8.6
4.7
1.5

96.3
57.3
60.5

102.2
36.7
sa.2
59.5
23.8
ZOlO
2.3
0.4

11S.7
14.2

1,000.0
21.0
9.0

eoe.o
750.0

1, 376.7
5675
140.0

PageS

aao.s
120.0
100.0

0.0
0.0
0.0
0.0
0.0
0.0

242.3
3.0

1fl.6
66.0
S8.0

0.0
15.0

0.0
0.0

164.0
0.0

20.0
270.0

0.0
0.0

200.0
200.0
220.0

80.0
80.0

400.0
20,0
25.0
25.0
18.1

B.8
47
1.5

96.3
57.3
67.1

110.2
39.5
39.1
66.1
25.8
20.0

2.4
0.4

115.7
14.2

1,000.0
21.0

9.0
608.0
750,0

1, 376.7
567.2
140.0
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Oil Shock Scenario
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Oil Shock Scenario
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KEY OUTPUTS
03 Shock Scenario

System Load (MWa)
Total Conservation

System Load net of Conservation
Energy Sales after Conservation

Total Customere (OOO'a)

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

4847.0 4829.0 4934.0 5065. 0 5137.0 5219.0 5344. 0 5393.0 5382. 0 5380. 0 5400.0 5433. 0 5474.0 5517. 0 5555. 0 5603.0 5651.0 5711. 0 5767. 0 5819.0
.

'.° ...5'4 "A _mA . Ms t99 75'5 li)4.° 136-1 '71.5 209.0 237.3 257.0 271.9 289,0 304.5 321.6 339.3 "357.6 '375:6
4846.0 4823.6 4920.7 5042.6 5102.1 5169.1 5268.5 5289.0 5245.9 5208.5 5191.0 5195.7 5217.0 5245.1 5266.0 5298.5 5329.4 5371.7 54094 5443^4
4361.4 4341.2 4428.6 4538.3 4591.9 4652.2 4741.7 4760.1 4721.3 4687.7 4671.9 4676.1 46953 4720.6 4739.4 4768.7 4796.5 4834.5 4868.5 4899.1

1^35 1348 1^63 1J79 1»5 1312 1323 1335 1^47 1359 1370 1^85 1/103 1,425 1,449 1^72 1^01 1^31 1364 1,599

Net Eledric Plant (M$)
Net Conservation As acts

General Inflation Rate

Operating Revenues (M$)
Nominal
Real
NFV (11. 47% discount rate)

Average Growth
Nominal
Real

Base Unit Cost (milla/kwh)
Nominal
Real

Average Growth
Nominal
Real

Average Customer Bill ($)
Nominal
Real
NPV (11.47% discount rate)

Customer Cost (M$)

Levelized Customer Cost (M$)

(30 years at a 13.47% discount rate)
NPV 01.47% discount rate)

Energy Serricea Chaige (M$)
NPV (11. 47% discount rate)

Total Resource Cost (M$)
Nominal
Real
NPV (11. 47% discount rate)

Average Growth
Nominal
Real

Mills/KWh
Nominal
Real

Average Growth
Nominal
Real

5289.9 5482. 6 56223 STSS 5797.9 5820.1 5894. 7 6009.2 6165. 1 6380.8 6608.4 6780. 1 6861.6 6924. 8 6995. 1 7080.8 7171. 9 7287.8 7418. 8 7574.8
6.5 17. 7 40.5 70. 8 115.0 168.7 253. 6 372^ 525. 7 726.6 931.3 1070.5 1109.2 1116.7 1118.7 1122.7 1127.4 11397 1150^0 1164^4

3.90% 4.58» 4.82% 4.77% 5.04% 5.19% 537» 5.52% 5.49% 5.58% S.47* 5.63% 5.44% 5.41% 5.33% 5.28% 5.24% 5.26» 5.23% 5.27%

1886.7 1882.1 1941.2 2048.9 2127.0 2205.9 2303.2 2366.4 2418.2 2487.6 2608.9 2732.3 2836.1 2937.5 3038.2 3152.7 3277.5 3430.1 3636.6 3820.3
1886.7 1799.7 1770.8 1784.0 1763.2 1738^ 1722.5 1677.2 1624.7 1583.0 1574.1 1560.7 1536.4 1509.6 1482.4 1461.1 1443.3 1435.0 1445.8 1442.8

20130. 4 "~ ~ "~" ---- "--

3.78%
-1. 40%

49.4 49.5 50.0 51.4 52.9 54.1 55.4 56.6 58.5 60.6 63.7 W.5 69.0 71.0 73.2 753 78.0 81.0 85.3 88.8
49.4 47.3 45.6 44.8 43.8 42.7 41.5 40.1 39.3 38.5 38.5 33.0 37.4 36.5 35.7 34.9 34.4 33.9 33.9 33.5

3. 13%
-2.02%

1528.0 1508.3 1537.2 1602.1 1642.0 16817 1740.9 1773.3 1795.8 1831.0 1904.2 1973.0 2021.1 2061.2 2097.5 2141.8 2184.3 2240.7 2324.6 2388.6
1528.0 1442.2 1402.3 1394.9 1361.1 1325.2 1301.9 1256.8 1206.5 1165.1 1148.9 1126.9 1094.9 1059.3 1023.4 992.6 961.9 937.4 924.2 902.1

0.0 0.2

0.0 0.0
37.7

0. 1 0.7
344.6

0.6 0.8

0. 1 0.2

1.1 1.8 17.1 7.5 1.1 2.4

0.4 0.6 3.0 4.0 4.2 4.5

5.0 9.8 15.7 19.6 19.4 17.5 21.5 25.4 28.4 29.9

5.2 6.5 8.7 11.4 14.1 16.5 19.4 22.9 26.9 31.0

2.2 4.6 83 11.9 18.3 27.4 39. 5 55. 6 73. 7 90. 5 104. 1 117. 2 130. 3 143. 7 156. 2 166. 9 173. 6 176.2

1886. 8 1882. 9 1943. 5 2053. 7 2135. 7 2218.4 2324. 5 B97. 8 2461. 9 2547. 6 2687. 8 2829. 4 2948. 9 3066. 1 3182. 5 3312. 9 3453. 2 3619. 9 3837. 0 4027.5
^1886.8 1800.4 1772.9 1788.2 1770.4 1748.2 1738.4 1699.4 1654.0 1621.2 1621.7 1616.1 1597.5 1575.7 1552.8 1535.3 1520.7 1514.4 1525.5 1521.0
20512.7

4.07%
-1. 13%

49.4
49.4

3. 06%
-2. 09%

49.5
47.3

50.0
45.6

51.3
44.7

527
43.7

53.9
42.5

55.2
41.3

56.2
39.9

58.0
39.0

60.1
38.2

63.1
38.1

65.9
37.6

68.3
37.0

70.5
36.2

72.7
35.5

74.8
34.7

77.5
34.1

80.4
33.6

84.4
33.6

87.5
33.1
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Merged System
Resource fli Market Planning
Oil Shock Scanario

Average Meaawatts

3-Mov 17fl7

.

l8aija2al9allaa2U8au2llMSJaa. l2azlsasus22°efl2ns!l^aa2aaa2aaA2^^s2Bca2!!^z2flBS

Rsquirements
Merged System Load
Black Hills

PGiE
Puget Power
Puget Power II
So Cal Edison

SMUD
WIDCO Sale

Nevada
Sierra Pacific
SeirraPacificll
IPP Layoff to LA
IPP Banked Recall

South Idaho Exchange - UPL

Total

Resources

Pacific System Hydro
Utah System Hydro
Black Kills Energy Purchase
Canadian Entidement

CSPE
HanfordWNP*<
Mid Columbia
Miscellaneous Purchases

Pelton Rereg
Q. F. Contracts - PP&L
Widco Purchase

OF Contiacts - UP8L
Gem State
GSLM
Ipp
WAPA Capacity Exchange
M PC Purchase
WWP Purchase

South Idaho Exchange - PPL
South Idaho Exchange Storags
Flush Purchase
BPA Settlement

hlydro Efficiency
Transmission and Distribution Improvement
New Peak Rjrchase
Off Peak Purchase 1-utah
Voltage Regulation 1
New Appliances Lost Opp
New Appliances LostOpp-utah
Light and Water Heater Appliance
Light and Water Heater Appliance-utah
Commercial Retrofit
Commercial Retrofit-utah

Utah MCS LostOpp-utah
Commercial Lost Opp
Commercial Lost Opp-utah
Industrial Lost Opp
.
Indus triid Lost Opp-utah

11/3/89~17:11-

4, 847
38
29

28
GO

161
0

7

0

72
10

42
8

30

389
46
6

-8
34

68
183

6

10
67
-6

34
7

2

42
6

0

44

31
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

4, 829
45
29
28

60
108

40
7

61

72
38
42
0

41

4. 934

53
29
16
85

108
40

7

82
72
53
42

0

41

5, 065
53
29

0

120
108
40
7

82
72
53
42

0

41

5, 137
53
29

0

120
108

40
7

82

72
53
42

0

41

5, 219
53

29
0

120
108

40
7

82

72
53
42

0

41

5. 344

S3
29

0

120
108
40

7

82

72
53
42

0

4)

5, 393
53

0

0

120
108

40
7

82
72

53
42

0

41

5, 382

53
0

0

120
108

40
7

82

72
53
42

0

41

5, 380
53

0

0

120
108

40
7

82

72
53
42

0

41

5.400
0

0

0

120
108
40

7

21
72

53
42

0

41

5, 433
0

0

0

120
108

40
7

0

72
53
42
0

41

5. 474
0

0

0

120
108
40

7

0

72
53
42

0

41

5. 517
0

0

0

120
108
40

7

0

72

53
42

0

41

5, 555
0

0

0

86
108

40
7

0

72

53
42
0

41

5. 603
0

0

0

0

108
40

7

0

72

53
42

0

41

5, 651
0

0

0

0

108
40
7

0

72
53
42

0

41

5, 711
0

0

0

0

81

40
7

0

72
53

42
0

41

5. 767
0

0

0

0

0

40
7

0

72
53

42
0

41

389
46

3

-8

32
68

183
6

10
75
-6

74
6

4

42
G

15
50
42

0

0

0

1

1

0

0

2

0

0

0

0

1

0

0

0

0

0

0

389
46

0

-7
31

68
183

3

10
75
-6
74

6

4

42
6

15
50

42
0

0

0

2

3

0

0

4

D

0

0

0

1

1

1

0

0

1

1

389
4G

0

-6
30

68
183

-4
10
75

-6
74

6

4

42
6

15
50

42
0

125
0

3

4

0

0

6

a

0

0

0

2

1

2

1

0

2

2

389
46

0
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68
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10
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74
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0

125
0

4

6

0

0

8

0

0

0

0

4

2

3

1

0

2

3

389
46

0

-6
28
68

183
19
10
75
-6

74
6

4

42
6

10

50
42

a

125
0

5

7

0

0

10
0

0

1

0

7

4

5

2

1

3

4

389
46

0

'5

26
68

183
19
10
75
-6
74

6

4

42
6

10
50

42
0

125
.0
G

8

0

50

10
1

1

2

0

15
9

6

4

1

5

389
46

0

-5
25

31
183

16
10
75
-6
74

6

4

42
6

0

38

42
0

125

65
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2
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0
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0
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0
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9

10
75
-6
74

6
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6

D

0
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0
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18

0

50
10
11
8

12
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4
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46

0

0

2

0
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9
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4
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6

0

0

42
0
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65
10
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0
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48
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13
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4
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0

0
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0
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9
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6

4

42
6

0

0

42
0

125

65
10

21
0

50
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4S
28
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43
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46
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0
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6

0

0
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0
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10
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0

127
9

10
75
-6
74

6

4

42
6

0

0

42
0

125
65
10

21
0

50

10
12

9

12
2

48

28
18
16
6

51

389
46

0

0

0

0

127
9

10

75
-6
74

6

4

42
6

0

0

42
0

125
65
10

21
0

50

10
12
9

12
2

48

28
20
17
6

57
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0

0

0
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0
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7

0
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0
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5.331 5. 399 5. 561 5, 710 5.783 5, 865 5.990 6, 010 8.000 5, 987 5. 904 5. 915 5, 556 5. 999 6, 003 5.965 8, 013 6. 046 6.021 6.073
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Utah Code Lost Opp-utali 0001 1 122334
Mobile Home MCS Lost Opp OOOOD011122

Mobile Home MCS Lost Opp-utah 00000000000
Residential Retro 1 2 3 6 9 10 11 12 12 13 14
Residential Retro-utah 00011111122

Transmission and Distribution Improvemenl 01 1 22344556
Centrafia 573 573 573 573 573 573 573 573 573 573 573
DaveJohnston 675 675 675 675 675 675 675 675 675 675 675

JimBrldger 1, 193 1.204 1,212 1.221 1.221 1, 221 1.221 1,221 1.221 1.221 1,221
Wyodak 239 239 239 239 239 239 239 239 239 239 239
Colstrip 102 102 102 102 102 102 102 102 102 102 102
Carbon 136 136 136 136 136 136 136 136 136 136 136

Naughton 541 541 548 554 5G1 561 561 561 561 561 561
Huntington 681 681 681 681 681 681 681 681 681 681 681
Hunter 846 846 846 846 846 846 846 846 846 846 846
Blundelt 202020202020202020 20 20

Gadsby 00000000000
Hydro Firming 00000000000
CT One 00000000000

CT Two 00000000000
Geothermat One 00000000000
Geothermal Two 00000000000

Trojan 2323232323232323232323

Total 5. 990 6, 084 6. 104 6, 249 6. 277 6, 306 6. 382 6, 412 6. 386 6. 399 6, 419

Net before maintenance 659 685 543; 538 494 441 392 402 386 402 515

Thermal Maintenance
Centratia 584747 64 4736 47 63 47 64 47
DaveJohnston 40485948 75 54 54 48 59 48 58

JimBridger 106 121 122 98 112 106 111 117 111 105 117
Wyodak 2020 1533 1520 15 20 15 29 15
Colstrip 98888886888
Carbon 9 5 17 6 4 6 15 4 12 10 4

Naughton 442341 30 2933 36 28 43 41 23
Huntington 275239 39 7826 26 52 26 26 78
Hunter 88 65 72 90 65 65 72 90 80 65 72
Blundell 1 1 1 1 1 1 1 1 11 1

Gadsby 00000000000
Hydro Firming 00000000000
CT One 00000000000
CT Two 00000000000
Geothermal One 00000000000

Geothermal Two 00000000000

Trojan 44444444444

Total 405 394 426 421 439 359 389 433 407 402 428

Balance 254 280 117 117 55 82 3 -30 . 21 0 87
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Merged System
Resource & Market Planning
Oil Shock Scenario

Januan Peak

Requirements
Merged System Load
Black Hlls
PGSE
Puget Power
Puget Power It
So Cal Edison

SMUD
Nevada
Sierra Padfic
Seirra Pacific II

Total

Resources

Pacific System Hydro
Utah System Hydro
Black Hilb Capacity
BPA Entitlement Capacity
BPA Peak Purchase

BPA Supplemental Capatity
Canadian Entitlement

CSPE
HantordWNPtl
Mid Columbia
Miscellaneous Purchases

Pelton Rereg
Q. F. Contracts - PP&L
OF Cantracte - UP&L
Gem State

GSLM
MPG Purchase
WWP Purchase
Rush Purchase

BPA Settlement

Hydro Efficiency
Transmisston and Distribution Improvemen)
New Peak Purchase
Off Peak Purchase 1-utah
Voltage Regulation 1
New Appliances Lost Opp
New Appflances Loat Opf^utah
Light and Water Neater Appliance
Light and Water Neater App11anc&-utah
Commercial Retrofit
Commercial Refroflt-utah
Utah MCS Lost Opp-utah
Commerctot Lost Opp
Commercial Lost Opp-utah
Industrial Lost Opp
Industrial Last Opp-utah
Utah Code Lost Opp-utah
Mobile Home MCS Lost Opp
Mobile Home MCS Lost Opp-utah
Residential Retro
Residential Retro-utah
TransmissiQn and Distribution Improvement

3-Nov 17fl7

1889 1990 18S1 1SS2 1993 1994 1995 1886 1097 1S2S US2 2!!QB 2BSU 2QB2 2BBS 2261 2ia5 2flBa 2B1B 2i!B

G. 440 6. 502 6.609 6. 695 6, 802 6, 906 6.985 7, 047 7,021 7, 013
7S

100
55

100
298

0

0

52
0

881

120
100

29
1.127

27
-29
96
00

352
143

20

66
38

0

0

0

50
0

0

0

0

0

0

0

0

0

0

0

0

0

0
0
0

0

0
0

0

D

1

0

0

75
100

55
100
200
100

0

52
25

75
100
55

100
200
100
52
52
75

75
100

0

200
200

100
52
52
75

75
100

0

200
aoo
100

52

52
75

75
100

0

200
200

100
52
52
75

75
100

0

ssm
200
100

52
52
75

75
0

0

200
200
100

52
52
75

75
0

0

200
200
100

52
52
75

75
0

0

200
200
100

52
52
75

7. 036
0

0

0

200
200
100

52

52
75

7. 077
0

0

0

200
200
10D

0

52
75

7. 127
0

0

G

200
200
100

0

52
75

7. 182
0

0

0

200
200
100

0

52
75

7. 230
0

0

0

800
200
100

0

52
75

7, 289
0

0

0

0

200

100
0

52
75

7, 355
0

0

0

0

200
100

0

52
75

7. 434
0

0

0

0

200
100

0

52

75

7. 506
0

0

0

. 0
0

100
0

52
75

881
120
100
29

1, 127
27

-29 -
96
80

352
143

20
66
98

0

15
15
50

0

0

2

1

0

0

4

0

0

0

0

1
1

0
0

0

0
0
0

0

0

2

0

1

881
120
100
sa

1.127
27

-29
97
80

352
143
20
66
98

0

15
15

150
0

0

4

3

0

0

8

0

0

0

0

2

1

1

1

0

1

1

1

0

0

4

1

1

881

120
100
26

0

25
-26
93
80

352
129
20
66
98

0

15
15

150
0

0

6

4

1.000
0

12
0
0

0

0

4

2

2

2

1

2

2

I

0

0

7

1

2

881

120
100
23
0

22
-23
80

60
352
129

20
66
98

0

15
10

150
0

0

e

6

1, 000
0

16
0

0

0

0

7
4

3
4

1

2

3

2

0

0
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1

2

881
120
100

21
0

20
-21
71
80

352
26
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66
98

0

15
10

150
0

0
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7

1,000
0

so
0

0
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0
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9

5

7

3

3

4
3
0

0
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2

3

881
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0
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80

352
26
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0
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0
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0
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0

0

0

0
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0
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1, 000
0

20
12
9

7

1

96
57
13
51
18

39
43
12

0
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0

0
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0
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0
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0

0

0

0
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0

0
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164
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0

0

0

0
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0

0
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Centralia
Dave Johnston

Jim Bridger
Wyodak
Cotstrip
Carbon

Naughton
Huntington
Hunter
Blundell

Gadsby
Hydro Firming
CT One
CT Two
Geothermal One
Geothermal Two

Trojan

Total

Thermal Maintenance
Cantralia
Dave Johnston

Jim Bridger
Wyodak
Colstrip
Carbon

Naughton
HunBngton
Hunter

Blundell

Gadsby
Hydro Firming
CT One
CT Two
Geothermal One
Geothermal Two

Trojan

Total

Reserve Requirement
Reserve

(Reserve+Balance)/Requlrements

Balance

608
750

1, 361

252
140
166
700

815
1. 001

20
0

0

0

0

0

0

27

1, 013
26%

807

G08

750
1,366

252
140
166
700
815

1, 001

20
0

0

0

0

0

0

27

608
750

1, 371

252
140
166

700
815

1.001
20

0

0

0

0

0

0

27

608
750

1,377
252
140
166

700
815

1,001
20

0

0

0

0

0

0

27

608
750

1.377
252
140
166

700
815

1.001
20
0

0

0

0

0

0

27

608
750

1, 377

252
140
1G6

700
815

1,001
20

0

0

0

0

0

0

27

608
750

1.377
252
140
166
700
815

1,001
20

0

0

0

0

0

0

27

608

750
1,377

252
140
166
700
815

1, 001

20
0

0

0

0

0

0

v

608

750
1,377

252
140

166
700
81 S

1. 001

20
0

0

0

0

0

0

27

608
750

1. 377

252
140
166

700
815

1.001
20

0

0

0

0

0

0

27

608
750

1. 377

252
140
166
700
815

1, 001
20

0

0

0

0

0

0

27

608
750

1, 377
252
140
166
700

815
1. 001

20
0

0

0

0

0

0

27

608
750

1. 377
252
140
166

700
815

1. 001

20
0

0

0

0

0

0

27

608
750

1. 377

252
140
166
700
815

1, 001

20
0

0

0

0

0

0

27

60S
750

1, 377
252
140
166
700
815

1,001
20

0

0

0

0

0

0

27

608
750

1. 377
252

140
166
700
815

1, 001

20
0

0

0

0

0

0

27

608
750

1, 377
252
140
166

700
815

1, 001

20
0

0

0

0

0

0

27

608
750

1, 377

252
140
166

700
815

1. 001
20

0

0

0

0

0

0

27

608
750

1. 377

2S2
140
166
700
815

1. 001
20

0

0

0

0

0

0

27

1,013
25%

825

1. 013

24%

738

1, 013

20%

483

1. 013

18%

379

1, 013

16%

194

1, 013

15%

150

1,013
17%

322

1,013
16%

252

1,013
ISt,

253

1,013
18%

345

1.013
18%

364

1. 013
17%

320

1, 013
17%

287

1. 013
16%

261

1,013
18%

406

1,013
18%

363

1. 013
15%

198

1, 013

18%

350

60S
750

1. 377

252
140
166
700
815

1. 001
20

0

0

0

0

0

0

27

8, 940 9, 047 9, 169 9, 045 9, 048 8, 967 9, 002 9. 136 9. 040 9, 033 9, 073 9. 081 9. 087 9. 109 9. 131 9. 135 9. 158 9. 072 9. 096 9. 120

1, 013
17%

306
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Competition Scenario





2800

2400

Competition Scenario
New Resource

Additions by Year
inMWa

2800

2400

2000
2000

161X1
1600

1200 -
1200

sco
800

400
400

1989 1990 Wai9221SWlS2419251S2619g71S881S922eeS20012S022aS200422g52S062gE2g08

BO System Effidencies
Renewables

Finrung Strategy

Q Cogeneration

B CC CT'8 St SmaU Coal
0 Energy Effidency

D Purchases

1989 1990 1991 1992 UM 1994 1995 1996 1997 1998 1999 2000 20B1 2002 2003 2004 2005 2006 20W 2088
ystem Efficiencies

Renewables

rmlng Strategy
Cogeneratlon

C CTs & SmaU Coal
Energy Effidency
Purchases

Totals

17
0

0

0

0

6

0

23

19
0

125
0

0

10
0

164

41
0

125
0

0

17
0

46
0

125
0

0

29
0

183 200

49
0

125
0

0

53
us
341

52
0

125
0

0

78
113
368

55
0

125
0

0

106
U7
403

58
0

125
0

0

135
U5
432

61
0

125
0

0

164
us
465

63
0

125
0

0

188
115
491

65
0

125
0

0

210
us
514

(7
0

125
0

0

227
115
534

69
0

125
0

0

247
us
555

71
0

125
0

0

266
115
577

71
0

125
0

0

287
115

71
0

125
0

0

310
11S

598 620

71
0

125
0

0

333
115
644

71
0

125
0

0

356
115
667



KEY OUTPUTS

Competition Scenario

System Load (MWa)
Total Conservation

System Load net of Conservation
Energy Sales after Canservatlon

Total Cuslomere (OOO's)

1989 1WO 1W1 1992 1993 1W4 1995 1W6 1997 1998 1999 2000 2001 2002 2003 20C4 2005 200t 2007 2008

4861.0 4858. 0 4969.0 5116. 0 5192. 0 5278. 0 5289. 0 5243.0 5186. 0 5121.0 5053.0 5122. 0 5191.0 5265.0 5336. 0 5417.0 5503. 0 5601. 0 5697.0 5794.0
.

1° .--5'5 .-!3'4 -22'' -35'3 -_5a4 -747 _10(1'7 _12S>'SI 159'4 1899 2".9 »" 255. 6 275.8 295:9 '318:4 '341A '365.8 "38ft6
48600 4?52'5 4955'6 5093'4 5156-7 5227'6 5214'3 51423 sl)5<-1 4%1'6 4863-' *907A 4953. 8 S009. 4 5060. 2 5121. 1 SlSt. 6 S2S9A 533l3 5404^4
4374. 0 4367. 3 4460. 0 4584. 1 4641. 0 4704. 8 4692. 9 4628. 1 4550. 5 4465. 4 4376. 8 4416. 4 4458. 4 4508. 5 4554. 2 4609. 0 4666. 1 47335 479il 4864^6

1^35 1^48 1363 1^79 1^95 1^12 1^23 1335 1347 1359 1370 1^85 1/103 1,425 1,449 1/172 UOl 1^31 1^64 1^99

Net Electric Fluit (M»)
Net Conservation Assets

General Inflation Rate

Operating Revenues (M$)
Nominal
Real
NFV (11.47% discount rate)

Average Growth
Nominal
Real

Base Unit Cost (mills/kwh)
Nominal
Real

Average Growth
Nominal
Real

Average Customer Bill ($)
Nominal
Real
NPV (11. 47% discount rate)

Customer Cost (M$)

Levdized Customer Cost (MS)

(30 years at a. 13.47% discount rafe)
NFV (11.47% discount rate)

Energy Services Charge (M$)
NPV (11.47% discount rate)

Total Resource Cost (M$)
Nominal
Real
NFV (11.47% discount rate)

Average Growth
Nominal
Real

Mills/KWk
Nominal
Real

Average Growth
Nominal
Real

5289.9 S482.6 5622.4 5723. 0 5803.0 5858.0 5941. 8 6B16.0 6102. 2 6205. 8 6318.8 6423.2 6513.5 6611. 7 CT5. 6 6839. 1 6969.4 7124.6 7295. 6 7492.1
6.5 17. 7 40.6 70.9 115.0 174.5 245.5 325. 6 411. 0 501.5 593.2 666. 7 715.9 760. 0 797.4 840.8 886^ 939.7 '99L6 1048^

3.90% 4.58% 4.82» 4. 77% 5.04% 5. 19% 5.37% 5.52% 5. 49% 5.58% 5. 47% 5.63% 5.441 5. 41% 533% 5. 28% 5. 24% 526% 5.23T. 5. 27%

1888.9 1883. 2 1939.8 2046. 1 2121.2 2199.7 2271.3 2318.8 2354. 5 2399.9 2483. 1 2591. 2 2686.5 Vyi.\ 2913. 2 3061. 1 3194. 3 3384.3 3615. 7 3832.0
1888.9 1800. 7 1769.5 1781. 6 1758.4 1733.4 1698. 6 1643.4 1581.9 15272 1498.2 1480. 1 1455.4 1437.5 1421. 4 1418.7 1406. 6 1415. 8 1437. 5 14472

3.79%
-1. 39%

49.3 49. 2 49.6 50. 8 52.2 53.4 55.3 57.0 59. 1 61.4 64. 8 66. 8 68.8 70. 8 73.0 75.6 78. 1 81.6 86. 0 89.7
493 47. 1 45.3 44.2 43.3 42.1 41. 3 40.4 39. 7 39.0 39. 1 38. 2 37.3 36.4 35. 6 35.0 34.4 34.1 34:2 33^9

3.20%
-1. 96%

1529.7 1509.1 15M.1 1599.9 1637.5 1677.0 1716.8 1737.5 1748.5 1766.4 1812.4 1871.0 1914.6 1962.8 2011.2 2079.6 2128.8 2210.8 2311.2 2395.9
1529.7 1443. 0 1401.3 1393. 1 1357.4 1321.5 1283.9 1231.5 1174. 8 1124.1 1093. 5 1068. 7 1037.2 1008. 7 981.3 963.8 -»7.4 -924.9 ~91SS ~9M.S

0.0 0. 2 0. 6 0. 9 1.2

0.1 0.2 0.4

2.2 4.6

0.0 0.0
81.7

0.1 0.7
291.0

1.9 17.4 18.4 19.8 21.0 20.8 24. 0 29.7 35.8 37. 7 38.5 46. 0 51.8 58.4 63.6

»-7 3. 1 5.6 8. 3 11.2 14. 1 17. 4 21. 5 26. 4 31. 6 36.9 43. 3 50. 4 58.4 67.2

8.3 122 18.0 25.4 34.4 45.1 57.2 69.7 81.9 94.6 107.0 1203 133.0 144.1 151.6 155.4

1889.0 1883.9 1942.1 2051, 0 2129.9 2212. 6 2292.4 2349. 7 2397. 3 2456.2 2554.4 2678. 3 2789.9 2918. 1 3051. 8 3218.4 3370. 5 3578.8 3825. 7 4054,6
1889.0 1801.4 1771.6 1785.8 1765.6 1743.6 1714.4 1665.4 1610.6 1563.0 1541^ 1529.8 1511.4 1499.7 1489.0 1491.5 1484.3 1497.2 1521.0 1531.3

20168,5

4.10%
-1. 10%

49. 3 49. 2 49. 6 50.7 52. 0 53. 2 55. 0' 56. 7 58. 6 60. 8 64. 1 66. 1 68. 2 70. 3 72. 5 T, l 77.7 81.0 85. 2 88.5
49.3 47.0 45.2 44.2 43.1 41.9 41.1 40.2 39.4 38.7 38.7 37.8 36.9 36.1 35.4 34.8 34.2 33.9 33.9 33^4

3. 13%
-2. 02%
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30-Oct 14:10
Merged System
Resourco & Market Planning

Competition Scenario

Avsfaae Meaawatts

Requirements
Merged System Load
Black Hills
PGdE
Puget Power
Puget Power II
So Cat Edison
SMUD
WIDCO Sale

Nevada
Sierra Pacific
Seirra Pacific II

IPP Layoff to LA
IPP Banked Recall
South Idaho Exchange - UPL

Total

Resources

Pacific System Hydro
Utah System Hydro
Black Hills Energy Purchase
Canadian Entitiement

CSPE
HanfordWNP»1
Mid Colurriaia
Miscellaneous Purchases

Pelton Rereg
Q. F. Contracts. PP&L
Widco Purchase

QF Contracts - UP&L
Gem State

GSLM
IPP

WAPA Capacity Exchange
MPC Purchase
WWP Purchase
South Idaho Exchange - PPL
South Idaho Exchange Storage
Flush Purchase
BPA Sattlement

Hydro Efficiency
Off Peak Purchase 1-utah
Voltafla Regulation 1
New Appliances Lost Opp
New Appliances LostOpp-ut^i
Light and Water Heater Appliance
Light and Water Heater Appliance-utah
Commercial Retrofit
Commercial Retmfit-utah

Utah MCS Lost Opp-utah
Commercial Lost Opp
Commercial Lost Opp-utah
Industrial Lost Opp
Industrial Lost Opp-utah
Utah Code Last Opp-utah
Motile Home MCS Lost Opp

1V3/»-17:12

.
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4.881 4. 858 4.869 5.116 5,192 5, 278 5,289 5, 243
38
29

28
GO

161
0

7

0

72
10
42

8

30

389
46

6

-8
34
68

183
6

10
67
-6

34
7

2

42
6

0

44

31
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

45
29
28
60

108
40

7

61

72
38
42

0

41

S3
29

16
85

108
40

7

82

72
53
42

0

41

53
29

0

120
108

40
7

82

72
53
42

0

41

53
29

0

120
ias

40
7

82

72
53
42

0

41

53

29
0

120
ioa

40
7

82

72
53
42

0

41

53
29

0

120
108

40
7

82

72
53
42

0

41

53
0

0

120
108

40
7

82

72
53
42

0

41

5. 186

53
0

0

120
108

40
7

82
72
53
42

0

41

5, 121
53

0

0

120
108

40
7

82
72
53
42

0

41

5, 053
0

0

0

120
108

40
7

21
72
53
42

0

41

5, 122
0

0

0

120
108

40
7

0

72
53
42
0

41

5. 191
0

0

0

120
108

40
7

0

72
53
42

0

41

5. 265
0

0

0

120
108
40

7

0

72

53
42

0

41

5. 336
0

0

0

86
108

40
7

0

72

53
42

0

41

5, 417
0

0

0

0

108
40

7

0

72

53
42

0

41

5, 503
0

0

0

0

108

40
7

0

72

53
42

0

41

5. 601
0

0

0

0

01
40

7

0

72
53
42

0

41

5, 697
0

0

0

0

0

40
7

0

72

53
42

0

41

389
46

3

.8

32
68

163
6

10
75
-6

74
6

4

42
6

15
50

42
0

0

0

1

0

2

0

0

0

0

0

0

0

0

0

0

0

0

0

3B9
46

0

-7
31

68
183

3

10
75
-6

74
6

4

42
6

15
50

42
0

0

0

2

0

4

0

0

0

0

1

1

1

0

0

1

1

0

0

389
46

0

.6

30
68

183

-4
10
75

-6
74

6

4

42
6

15
50

42
0

125
0

3

0

8

0

0

0

0

2

1

2

1

0

2

2

1

a

389

46
0

-6

29
68

183
7

10
75

-6
74

6

4

42
6

10
50

42
0

125
0

4

0

8

0

0

0

0

3

2

3

1

1

3

2

1

0

389
46

0

-6
2B

68
183

19
10
75

-6
74

6

4

42
6

10
50

42
0

125
0

5

0

10
0

0

1

0

7

4

5

2

1

4

3

2

0

389
46

0

-5

26
68

183
19
10
75
-6

74
6

4

42
6

10
50

42
0

125
65

6

50
10

1

0

2

1

14
9

6

4

2

6

4

3

1.

389
46

0

-5
25
31

183
16

10
75
-6

74
6

4

42
6

0

38
42

0

125
63

7

50
10

1

1

3

1

21
13
7

6

3

8

6

3

2
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389
46

0

-5
24

0

183
16
10
75
-6

74
6

4

42
6

0

17

42
0

125
67

8

50
10
3

2

5

2

28
17

9

8

3

11
8

4

4

389
46

0

-4

22
0

183
16
10
75

-6
74

6

4

42
6

0

0

42
0

125
65

9

50
10

5

3

7

2

35
22

10
10
4

15
11
5

5

389
46

0

-2
13
0

183
16
10
75

-6
74

6

4

42
6

0

0

42
0

125
65

10
50
10
7

4

8

3

43
26

11
11
5

19
14

G

6

389
46

0

-2
10
0

183
15
10
75
-6

74
6

4

42
6

0

0

42
0

125
65
10
50
10
9

5

9

3

46
28

13
13
6

24
17
7

7

389
46

0

-2
9

0

183
9

10
75
-6
74

6

4

42
6

0

0

42
0

125
65

10
50
10
11
6

10
4

46
28

15
15

7

29

21
7

8

389
46

0

-2
9

0

183
9

10
75
-6
74

6

4

42
6

0

0

42
0

125
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10

50
10

12
6

10
4

46
28
18

17
8

34
25

8

10

389
46

0

0

2

0

183
9

10
75
-6
74

6

4

42
6

0

0

42
0

125
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10
50
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12
7

10
4

46
28
20
19
9

40
30

9

11

389
46

0

0

0

0

183
9

10

75
-6
74

6

4

42
6

0

0

42
0

125
65

10

50
10

12
7

10
4

46
28
23

21
9

47
34

10
12

389
46

0

0

0

0

178
9

10
75
-6
74

6

4

42
6

0

0

42
0

125

65
10

50
10
13

7

10
4

46

28
26

23
10
54

40
11
13

389
46

0

a

0

0

127
9

10
75
-6
74

6

4

42
6

0

0

42
0

125
65
10
50

10
13

7

10
4

46

28
30

25
11
62
45

12
15

5, 794
0

0

0

0

0

40
7

0

72

53
42

0

41

5.345 5.428 5,596 5,762 5.837 5,924 5,934 5. 860 5.804 5.739 5.557 5.604 5.673 5,747 5.784 5,780 5,865 5.936 5.952 6, 048

389
46

0

0

0

0

127
9
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75
-6
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6

4

42
6

0

0

42
0

125

65
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50
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4
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37
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13
77
56
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18
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389
46

0

0

0

0

127
9
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75
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6

4

42
6

0

a

42
0

125

65
10

50
10

13
7

10
4

46

28
33

27
12
69
51
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17



Mobile Home MCS Lost Opp-utah OOOOOOOD11111 222
Residential Retro 1 2 3 6 9 10 11 12 12 13 14 15 16 16 17 18
Residential Retro-utah 0001 1 1 1112222222
New Peak Purchase 0000000000000000
Transmission and Distribution Improvement 0 1 3 4 6 7 8 10 11 13 14 15 17 18 20 21
Transmission and Distribution Improvement 01 12234455677889
Centralia 573 573 573 573 573 573 573 573 573 573 573 573 573 573 573 573
DaveJohnston 675 675 675 675 675 675 675 G75 675 675 675 675 675 675 675 675
JimBridger 1. 193 1.204 1,212 1, 221 1, 221 1,221 1,221 1.221 1,221 1. 221 1,221 1, 221 1.221 1.221 1. 221 1.221
Wyodak 239 239 239 239 239 239 239 239 239 239 239 239 239 239 239 239
Colstrip 102 102 102 102 102 102 102 102 102 102 102 102 102 102 102 102
Carbon 136 136 136 136 136 136 136 136 136 136 136 136 136 136 136 136
Naughton 541 541 548 554 561 5G1 561 5G1 561 561 561 561 561 561 561 561
Huntington 681 681 681 681 681 G81 681 681 681 681 681 681 681 681 681 681
Hunter 846 846 846 846 846 846 846 846 846 846 846 846 846 846 846 846
Blundel) 2020202020202020 20 2020 20 20 20 20 20
Gadsby 0000000000000000
Hydro Firming 0 0 0 0 0 0 0 45454545 45 45 45 45 45
CT One 0000000000000000
CT Two 0000000000000000
Geottiermal One 0000000000000000
Geothermal Two 0000000000000000

Trojan 23 2323232323 23 23 2323 23 23 23 23 23 23

Total

2

19
2

0

21
9

573
675

1, 221
239
102
136
561

681
846

20
0

45
0

0

0

0

23

2

20
2

0

21
9

573
675

1. 221
239
102
136

561
681
846

20
0

45
0

0

0

0

23

3

20
2

0

21
9

573

675
1. 221

239
102
136
561

681
846

20
0

45
0

0

0

0

23

3

21
3

0

21
9

573
675

1, 221
239
102

136
561
681
846

20
0

45
0

0

0

0

23

Net before maintenance

TTiermal Maintenance
Centralia
Dave Johns ton

Jim Bridger
Wyodak
Col strip
Carbon

Naughton
Huntington
Hunter

Blundell
Gadsby
Hydro Firming
CT One

CT Two
Gaothermal One

Geothermal Two

Trojan

Total

Balance

58
40

106
20
9

9

44
27
88

1

0

0

0

0

0

0

4

405

240

47
48

121

20
8

5

23
52
65

1

0

0

0

0

0

0

4

47
59

122
15

a

17
41
39

72
1

0

0

0

0

0

0

4

394 426

261 82

64
48
98
33

8

6

30
39

90
1

0

0

0

0

0

0

4

421

66

47
75

112
15

8

4

29
78

65
1

0

0

0

0

0

0

4

439

1

36
54

106
20

8

6

33
26

65
1

0

0

0

0

0

0

4

359

23

47
54

111
15
8

15
36
26

72
1

0

0

0

0

0

0

4

63
48

117
20
6

4

28

52
90

1

0

0

0

0

0

0

4

389 433

123 164

47
59

111
15
8

12
43
26
80

1

0

0

0

0

0

0

4

407

230

64
48

105
29

8

10
41
26
65

1

0

0

0

0

0

0

4

47
58

117
15
8

4

23
78

72
1

0

0

0

0

0

0

4

58
52

109
20

9

6

43
26

65
1

0

0

0

0

0

0

4

47
48

124
15

8

4

23
52
90

1

0

0

0

0

0

0

4

64
48
98
33

8

12
43
26
80

1

0

0

0

0

0

0

4

402 428 393 417

311 493 505 430

417 417 404

375 355 394

47
54

111
15
8

6

43

28
65

1

0

0

0

0

0

0

4

407 380

323 25)

63
59

118
20
6

15
41
26
72

1

0

0

0

0

0

0

4

425

215

47
48

111
15
8

4

23
52
90

1

0

0

D

0

0

0

4

403

164
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Merged System
Resource & Market Planning

Competition Scenario

January Peak

Requirements
Merged System Load
Black Hills
PGSE
Puget Power
Puget Power II
So Cal Edison

SMUD
Nevada
Sierra Pacific
Seirra Pacific II

Total

Resources
Pacific System Hydro
Utah System Hydro
Black Hills Capacity
BPA Entitlement Capacity
BPA Peak Purchase

BPA Supplemental Capacity
Canadian Entitiement
CSPE
HanfordWNP*1
Mid Columbia
Miscellaneous Purchases

Pelton Rereg
Q. F. Contracts - PP&L
QF Contracts - UP&L

Gem State

GSLM
MPC Purchase
WWP Purchase
Flush Purchase
BPA Settlement

Hydro Efficiency
Off Peak Purchase 1-utah
Voltage Regulation 1
New Appliances Lost Opp
New Appliances LostOpp-utah
Light and Water Heater Appliance
Light and Water Neater Appliance-utah
Commercial Retrofit
Commercial Retrofit-utah
Utah MCS Lost Opp-utah
Commercial Lost Opp
Commercial Lost Opp-utah
Industrial Lost Opp
Industrial Lost Opp-utah
Utah Code Lost Opp-utah
Mobile Horns MCS Lost Opp
Mobile Home MCS Last Opp-utah
Residential Relro
Residential Retro-utah
New Peak Purchase
Transmission and Distribution Improvement
Transmission and Distribution Improvement

11'/5i7»"i7Tl2'

30-Oct 14:10
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6. 440
75

100
55

100
298

0

0

52
0

881
120

100
29

1, 127
27

-29
96
80

352
143

20
66
38

0

0

0

50
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

0

0

0

0

6. 551
75

100
55

100
200
100

0

52
25

6. 665
75

100
55

100
200
100

52
52
75

6, 777

75
100

0

200
200

100
52
52
75

6. 891
75

100
0

200
200

100
52
52
75

7, 000
75

100
0

200
200
100

52
52
75

6. 918
75

100
0

200
200
100

52
52
75

6. 849
75

0

0

200
200
100

52
52
75

6.770
75

0

a

200
200
100

52
52
75

6, 676
75

0

0

200
200
100
52
52
75

6, 581
0

0

0

200
200

100
52
52

75

6. 670
0

0

0

200
200
100

0

52
75

6.762
D

0

0

200
200
100

0

52
75

6, 861
0

0

0

200
200
100

0

52
75

6. 954
0

0

0

200
200

100
0

52
75

7,064
0

0

0

0

200

100
0

52

75

7. 180
0

0

0

0

200
100

0

52
75

7, 314
0

0

0

0

200
100

0

52
75

7.445
0

0

0

0

0

100
0

52
75

881
120

100
29

1, 127
27

-29
96
80

352
143

sa
66
98

0

15

15
so
0

0

2

0

4

0

0

0

0

1

1

0

0

0

0

0

0

0

0

2

0

0

1

1

881
120

100
29

1, 127
27

-29
97
80

352
143

20
66
98

0

15
15

150
0

0

4

0

8

0

0

0

0

2

1

1

1

0

1

1

1

0

0

4

1

0

3

1

881

120
100
26

0

25

-26
93
80

352
129

20

68
98

0

15
15

150
0

0

6

0

12
0

0

0

G

3

2

2

2

1

2

2

1

0

0

7

1

1, 000
4

2

881

120
100
23

0

22

-23
80
80

352
129

20
66
98

0

15
10

150
0

D

8

0

16
0

0

0

0

7

4

3

4

2

3

2

2

0

0

11
1

1, 000
6

2

881

120
100

21
0

20
-21
71
80

352

2G
20
66
98

0

15
10

150
0

0

10
0

20
0

0

0

0

14
9

5

7

3

4

3

4

0

0

14
2

1. 000
7

3

881
120
100

18
0

17
-18
63
80

352
26
20
66
98

0

15

10
150

0

164
12
0

20
1

0

1

0

28
18

6

13
6

6

4

5

1

0

16
2

1. 000
8

4.

881
120
100

16
0

15
. 16
54
80

352
21
20
66
98

0

15
0

100
0

164
14
0

20
1

1

1

0

43
26

7

w

8

8

6

7

1

0

17
2
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Centralia
Dave Johns ton

Jim Bridget
Wyodak
Cofstrip
Carbon

Naughton
Huntington
Hunter
Blundell

Gadsby
Hydro Firming
CT One
CT Two
Geo thermal One
Geothermal Two

Trojan

Total

Thermal Maintenance
Cenlralia
Dave Johnston

Jim Bridger
Wyodak
Colstrip
Carbon

Naughton
Hunting ton
Hunter
Blundell

Gadsby
Hydro Firming
CT One
CT Two
Geoftermal One

Geothermal Two

Trojan

Total

608
750

1, 361
252
140
166
700
815

1, 001
20
0

0

0

0

0

0

27

608
750

1, 366
252
140
166
700
815

1, 001
20

0

0

0

0

0

0

27

608
750

1, 371
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1. 0D1
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0
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8, 940 9. 047 9, 169 9, 045 9, 049 8, 968 9, 167 9, 222 9. 130 9, 128 9, 172 9, 184 9. 194 9, 220 9. 245 9.253 9. 281 9. 201 9. 230 9. 260

Reserve Requirement
Reserve 1,013 1,013 1,013 1.013 1.013 1,013 1.013 1.013
(Reserve+Balance)/Requirements 26% 25Vo 23% 19% 17% 14% 18% 21%

Balance 807 776 682 401 291 101 382 606

1. 013
21%

593

1, 013
23%

685

1.013
26%

899

1, 013

26%

874

1. 013

24%

792

1, 013
23%

719

1, 013

22%

651

1.013
24%

749

1,013
22%

661

1, 013 1, 013
19% 20%

447 545

1. 013
19%

446
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C02 Policy Scenario

- Repowering Option -
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C02 Policy Scenario
Gas Repowering
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KEY OUTPUTS
CO-2 Policy Scenario: Repowering Option

System Load (MWa)
Total Conservation

System Load net of Conservation
Energy Sales after Conservation

Total Customers (OOO'g)

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

4860.0 4705. 0 4743.0 4848. 0 4911.0 4981.0 5115. 0 5185. 0 5240. 0 5284.0 5333.0 5389. 0 5447. 0 5509.0 5566. 0 5633.0 5704. 0 5785.0 5861.0 5935.0
1.0 5.4 123 20.4 31.9 45.7 70.3 99.3 134.3 173.3 212.5 240. 7 264. 1 282.0 302.2 321.3 341.9 357.9 374. 6 390.7

4859.0 4699. 6 4730.7 4827. 6 4879. 1 49353 5044. 7 5085.7 5105. 7 5110.7 5120.5 5148.3 5182.9 5227. 0 5263. 8 5311.7 5362. 1 5427. 1 5486. 4 5544.3
4373.1 4229. 6 4257.6 4344. 8 4391.2 4441.8 4540. 2 4577.1 4595. 1 4599. 6 4«08.5 4633. 5 4664.6 4704. 3 4737.4 4780.5 4825.9 4884.4 4937.8 4989.9

1^35 1^48 1363 1^79 1^95 1312 1^23 1^35 1^47 1359 1370 1^85 1/>03 I.425 1,449 1/172 1^01 1^31 1^64 1,599

Net Eltdric Plant (M$)
Net Conaervation Assets

General Inflation Rate

Operating Revenues (M$)
Nominal
Real
NPV (13.13% discount rate)

Average Growth
Nominal
Real

Base Unit Cost (mills/kwh)
Nominal
Real

Average Growth
Nominal
Real

Avenge Customer Bill ($)
Nominal
Real
NPV (13.13» discount rate)

Customer Cast (M$)

LcvelizedCiistomerCost (M?)
(30 years at a 15.13% discount rate)
NFV (13. 13% discount rate)

Energy Services Charge (M$)
NPV (13.13% discount rate)

Total Resource Coat (M$)
Nominal
Real
NFV (13. 13% discount rate)

Average Growth
Nominal
Real

Mills / KWh
Nominal
Real

Average Growth
Nominal
Real

5290.0 5481. 7 5619.4 5717. 5 5790.0 5818.8 5907. 8 6050.6 6258, 6 6552.4 6S66.9 7115.5 7266.7 7404. 8 7572. 0 7824.0 8113.5 8395.4 8712.8 9072.7
6.6 17.7 39.6 68.4 111.1 169.5 261. 8 396.0 581.0 831.5 1084.5 1253.8 1303.0 1316. 5 1332.5 1360.2 1396. 8 1391.6 1384. 2 1380.2

3.90% 6.98% 6.19% 6.46% 6.73% 6.58% 7.15% 7.40% 7.63% 7.72% 7.75% 7.78% 7.72% 7.56% 7.53% 7.54* 7.64% 7.56% 7.49% 7.40%

1886.3 1862.6 1916.3 2025. 1 21073 2180.5 2299.3 2390.0 2492. 8 2611.4 2790.7 2968. 2 3137.9 3286.9 3866. 8 4759.2 6410. 6 7040. 1 7680.4 8353.4
1886.3 1741. 1 1686.9 1674. 5 1632.5 1585.0 1559.8 1509.6 1462.9 1422.7 1411.0 1392. 4 1366.6 1330. 8 1456.0 1666.4 2085.3 2129. 1 2160.9 2188.3

20563.4

8.15%
0. 78%

49.2 50.3 51.4 53.1 54.8 56.0 57.8 59.4 61.9 64.8 69.1 72.9 76.8 79.8 93.2 113,3 151.6 164.5 177.6 190.6
49.2 47.0 45.2 43.9 42.4 40.7 39.2 37.5 36.3 35.3 35.0 34.2 33.4 32.3 35.1 39.7 49.3 49.8 50.0 49.9

7. 38%
0.07%

1527.6 1492.6 1517.5 1583.5 1626.7 1662.4 1738.0 1791.0 1851.1 1922.1 2036.9 2143.2 2236.3 2306.4 2669.5 3233.2 4272.3 4599.0 4909.5 5222.8
1527.6 1395. 2 1335. 8 1309. 3 1260.2 1208.4 1179.0 1131^ 1086.4 1047.2 1029.9 1005.4 973.9 933.9 1005, 2 1132.1 1389.7 1390.8 1381.3 1368.2

15216.5

0.0 0.2 03 0.3 0,7 1.6 16.8 173 15.9 14.2 12.7 15.3 21.2 26. 0 26. 0 24.3 28.5 32.7 35. 6 37.3

0.0 0.0 0.1 0.1 0.2 0.5 3. 1 5.7 8.2 1U.3 123 14.6 17.9 21.9 25.9 29.6 34. 0 39.0 44. 5 50.2
55.1

».l 0.7 2.2 4.6 8.4 12^ 18.7 28.4 41.8 6B.O 80.1 98.4 112.2 125.0 137.5 150.6 163.0 173.6 180.5 183.4
3ms

1886.4 1863.3 1918.6 2029.8 2115.9 2193.2 2321.1 2424.1 2542.7 2681.7 2883.1 3081.2 3268.0 3433.8 4030.1 4939.4 tW7.t 7252.7 790S.3 8587.0
1886.4 1741.7 l«8a.9 1678.4 1639.2 1594.2 1574.6 1531.2 1492.2 1461.0 1457.7 1445.4 14232 1390.3 1517.5 1729.5 2149.4 2193.4 2224.2 2249.5

20920.6

8. 30%
0.93%

49.2 50.2 513 53.0 54.6 55.8 57.6 59.1 61.5 64.4 68.6 72.3 76.1 79.1 91.8 110.9 146.9 159.0 171.1 183.0
49.2 47. 0 45.2 43.8 42. 3 40.6 39.0 37.4 36. 1 35. 1 34.7 33.9 33. 1 32. 0 34. 6 38.8 47. 8 48. 1 48. 1 47.9

7. 16%
-0. 14%
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Merged System
Resourca & Market Planning

CO-2 Policy Scenario; Repowering Option

Average Meaawatts

Requirements
Merged System Load
Black Hills
PG&E
Puget Power
Puget Power II
So Cat Edison
SMUD
WIDCO Sale

Nevada
Sierra Pacific
Seirra Pacific II

IPP Layoff to LA
IPP Banked Recall
South Idaho Exchange - UPL

Total

Resources

Pacific System Hydro
Utah System Hydro
Black Hills Energy Purchase
Canadian Entitlement

CSPE
HanfordWNP»1
Mid Columbia
Miscellaneous Purchases

Pelton Rereg
Q. F. Contracts - PP&L
Widco Purchase
QF Contracts - UP&L

Gem State

GSLM
Ipp
WAPA Capacity Exchange
M PC Purchase
WWP Purchase

South Idaho Exchange - PPL
South Idaho Exchange Storage
New Appliances Lost Opp
New Appliances LostOpp-utah
Commercial Retrofit
Commercial Relrofit-utah

Light and Water Neater Appliance
Light and Water Heater Appliance-utah
Utah Code Lost Opp-utah
Commercial Lost Opp
Commercial Lost Opp-utah
Flush Purchase

BPA Setdement

Hydro Efficiency
Transmission and Distribution Improvement
Transmisston and Distribution Improvement

New Peak Purchaso

Cogen Ownership
Voltage Regulation 1
Voltase Regulation 2

11/3/ST-11:4B
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4, 860
38
29

28
60

161
0

7

0

72
10
42

8

30

389
46

6

-8
34

es
183

6

10

 7
-6

34
7

2

42
6

0

44
31

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

4. 705
45
29
28

60
108

40
7

61

72
38
42

0

41

4. 743

53
29
16
85

108
40

7

82
72

53
42

0

41

4. 848

53
29

0

120

108
40

7

82

72
53
42

0

41

4,911
53
29

0

120

108
40

7

82

72
53
42

0

41

4, 981
53
29

0

120
108
40

7

82

72
53
42

0

41

5. 115
53
29

0

120
108
40

7

82

72
53
42

0

41

5, 185
53

0

a

120
108

40
7

82

72
53
42

0

41

5. 240

53
0

0

120
108

40
7

82
72

53
42

0

41

5, 284
53

0

0

120
108

40
7

82

72
53
42

0

41

5, 333
0

0

0

120
108
40

7

21
72

53
42

0

41

5, 389
0

0

0

120
108

40
7

0

72

53
42

0

41

5.447
0

0

0

120
108
40

7

0

72
53
42
0

41

5, 509
0

0

0

120
108
40

7

0

72
53
42

0

41

5, 566
0

0

0

86
108

40
7

0
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0
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0

0

0

0
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0
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0

0
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0
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0

0

0

0
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7

0
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0
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5, 861
0

0

0

0

0

40
7

0
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53
42

0

41

389
46

3

-8
32

68
183

6

10
75
-6

74
6

4

42
6

15
50
42

0

0

0

0

0

0

0

0

0

0

0

0

1

1

1

0

0

2

0
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0
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4
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0
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0

0

0
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0

0

4

0

389

46
0

-6
30

68
183

-4
10

75
-6

74
6

4

42
6

15
50

42
0

0
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0

0

0

0

0

0

0

3

4

2

0

0

6

0

389

46
0

-6
29

68
183

7

10

75
-6
74

6

4

42
6

10
50

42
0

0

0

3

2

0

0

1

1

0

0

0

4

6

2

0

0

8

0

389
46

0

-6
28
68

183

19
10
75
-6
74

6

4

42
6

10
50

42
0

0

0

7

4

0

0

1

2

1

0

0

5

7

3

0

0

10
0

389
46

0

-5

26
68

183

19
10
75
-6

74
6

4

42
6

10
50
42

0

1

0

14
9

1

1

2

4

1

125
0

6

8

4

0

0

10

389
46

0

-5

25
31

183
16
10
75
-6

74
6

4

42
6

0

38

42
0

1

1

2)
13
3

1

2

6

2

125
65

7

10
4

0
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0
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0
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0

10
2

389
46

0

.2
9

0

183
9

10
75
-G
74

6

4

42
6

0

0

42
0

11
6

46
28

9

4

5

15
s

125
65

10
18
8

0

0

10
5

389
46

0

0

2

0

183
9

10
75
-6

74
6

4

42
6

0

0

42
0

12
6

46
28

9

4

6

16
5

125
65

10
20
8

0

0

10
8

389
46

0

D

0

0

183
9

10
75
-6
74

6

4

42
6

0

0

42
0

12
6

<6
28

9

4

6

18
G

125

65
10
21
9

0

20
10
10

389
46

0

0

0

0

178
9

10
75
-6
74

6

4

42
6

0

0

42
0

12
7

46

28
9

4

7

19
6

125
65

10
21

9

0

40
10
13

389
46

0

0

0

0

127
9

10
75
.6
74

6

4

42
6

0

0

42
0

12
7

46
28

9

4

7

20
7

125
65

10
21

9

0

60

10
13

389
46

0

0

0

0

127
9

10
75
.6
74

6

4

42
6

0

0

42
0

13
7

46
28

9

4

8

22
7

125
65

10
21

9

0

80
10

5, 935
0

0

0

0

0

40
7

0

72
53

42
0

41

5. 343 5. 275 5. 370 5, 493 5. 557 5. 627 5. 761 5, 802 5,858 5. 901 5,837 5. 871 5.930 5. 992 6, 014 5.995 6. 066 6, 120 8, 115 6. 189
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389
46

0

a

0

0

127
9

10
75
-6

74
6

4

42
6

0

0

42
0

13
7

46
28
a

4

9

23
8

125
65
10
21

9

0

100
10
12



Voltage Regulation 2-utah
Utah MCS LostOpp-utah
Mobile Home MCS Lost Opp
Mobils Home MCS Lost Opp-utah
Residential Retro
Residential Retro-utah

Industrial Lost Opp
Industrial Lost Opp-utah
Cenlratia
Davs Johnston

Jim Bridger
Wyodak
Col strip
Carbon

Naughton
Huntington
Hunter

Blundell
Gadsby
Hydro Firming
CT One
CT Two
Geothermal One
Geoftermal Two

Trojan

Total

Net before maintenance

Thermal Maintenance
Centralia
DaveJahnston

Jim Bridger
Wyodak
Colstrip
Carbon

Naughton
Huntington
Hunter
Blundell

Gadsby
Hydro Firming
CT One

CT Too
Geothermal One
Geothermat Two

Trojan

Total

Balance

0

0

0

0

1

0

0

0

573
675

1, 193
239
102
136
541
681
846

20
0

0

0

0

0

0

23

5. 990

647

58
40

106

20
9

9

44
27
88

1

0

0

0

0

0

0

4

405

241

0

0

0

0

2

0

0

0

573
675

1, 204

239
102
136

541
681
846

20
0

0

0

0

0

0

23

6, 084

809

47
48

121
20

8

5

23

52
65

1

0

0

0

0

0

0

4

394

415

0

0

0

0

3

0

1

1

573
675

1.212
239
102
136

541
681
846

20
0

0

0

0

0

0

23

6,096

725

47
59

122

15
8

17
40

39
72

1

0

0

0

0

0

0

4

425

300

0

1

0

0

6

1

2

2

573

675
1. 221

239
102
136

541
681
846

20
0

0

0

0

0

0

23

6, 108

614

64
48
98
33

8

6

29

39
90

1

0

0

0

0

0

0

4

420

194

a

1

0

0

9

1

3

2

573
675

1. 221
239
102
136

541
681
846

20
0

0

0

0

0

0

23

6, 128

571

47
75

112
15

8

4

29

78
65

1

0

0

0

0

0

0

4

439

133

0

2

0

D

10
1

4

3

573
675

1. 221
239
102

136
541

681
846

20
0

0

0

0

0

0

23

6. 155

528

36
54

106
20

8

6

31

26
65

1

0

0

0

0

0

0

4

357

171

0

2

1

0

13
1

5

4

573
675

1. 221
239
102

136
541
6fi1
846

20
0

0

0

0

0

0

23

6. 307

546

47
54

111
15
8

15
34

26
72

1

0

0

0

0

0

0

4

388

158

0

3

3

0

18
2

a

6

573
675

1. 221
239
102

136
541
681
846

20
0

0

0

0

0

0

23

6. 342

540

63
48

117
20

6

4

28

52
90

1

0

0

0

0

0

0

4

433

107

0

4

4

0

26
3

10
8

573

675
1. 221

239
102
136
541
681
846

20
0

0

0

0

0

0

23

6, 325

467

47

59
111

15
8

12

40
26
80

1

0

0

0

0

0

0

4

405

63

0

5

4

0

38
5

13
10

573

675
1, 221

239
102
136

541
681
846

20
0

0

0

0

0

0

23

6. 352

451

64
48

105
29

8

10

38
26

65
1

0

0

0

0

0

0

4

399

51

0

5

5

0

50
6

16
12

573
675

1.221
239
102
136

541
681
846

20
0

0

0

0

0

0

23

6. 385

548

47
58

117

15
8

4

23
78

72
1

0

0

0

0

0

0

4

428

120

0

6

6

0

58
7

20
15

573
675

1, 221
239
102
136
541
681
846

20
0

0

0

0

0

0

23

6. 412

540

58
52

109

20
9

6

40
26
65

1

0

0

0

0

0

0

4

390

150

2

7

7

0

59
7

24
18

573

675
1, 221

239
102

136
541

681
846

20
0

0

0

0

0

0

23

6, 431

501

47
59

124
20

a

15
38

26
72

1

0

0

0

0

0

0

4

414

86

0

59
7

29
22

573

675
1, 221

239
102
136
541
681
846

20
0

0

0

0

0

0

23

47
48

124
15
8

4

23

52
90

1

0

0

0

0

0

0

4

417

41

9

9

0

59
7

34
25

573
675

1, 221
239
102

136
541
681

846
20

0

0

0

0

0

0

23

64
48

98
33

8

12
40

26
80

1

0

0

0

0

0

0

4

415

38

10
10
10

1

59
7

40
29

573

675
1, 221

239
102
136

541
681
846

20
0

0

0

0

0

0

23

6. 450 6, 467 6. 506

458 453 512

47

75
111

15
8

10

38
26

65
1

0

0

0

0

0

0

4

401

110

13
12
11

1

59
7

45
34

573
675

1.221
239
102
136

541
681
846

20
0

0

0

0

0

0

23

6, 543

477

36
54

106

20
8

4

23
78
72

1

0

0

0

0

0

0

4

407

70

13
13
12

1

59
7

52

38
573
675

1, 221
239
102

136
541
681
846

20
0

0

0

0

0

0

23

6. 528

408

47
54

111
15
8

6

40

26
65

1

0

0

0

0

0

0

4

378

30

12
15
14

1

59
7

58

43
573
675

1, 221
239
102

136
541
681

846
20
0

0

0

0

0

0

23

6, 564

449

63
59

118
20
6

15
38

26
72

1

0

0

0

0

0

0

4

422

27

12
16
15

1

59
7

64
48

573

675
1, 221

239

102
136
541
681
846

20
0

0

0

0

0

0

23

6, 601

412

47
48

111
15
8

4

23

52
90

1

0

0

0

0

0

0

4

403
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Merged System
Resource & Market Planning

CO-2 Policy Scenario: Repowering Option

January Peak

Requirements
Merged System Load
Black Hills

paaE
Puget Power
Puget Power 11
So Cat Edison

SMUD
Nevada
Sierra Pacific
Seirra Padfic II

Total

3-Nov 11:41

.

lSMlsaal^2l. l^a2JffiausulSM.l2salS2Zlssalsaa2^^a2Bsu. 2^a22!aa2!!!A2^^52a^a2BZ2aaa

6. 440
75

100
55

100
298

0

0

52
0

6. 314
75

100
55

100
200
100

0

52
25

6,323
75

100
55

100
200
100

52
52
75

6. 370

75
100

0

200
200
100

52

52
75

6. 462
75

100
0

200
200
100

52

52
75

6. 549
75

100
0

200
200
100
52
52
75

6. 641
75

ioa
0

200
200
100

52
52
75

6,723
75

0

0

200
200
100

52
52
75

6. 795
75

0

0

200
200

100
52
52

75

6, 846
75

0

0

200
200
100

52

52
75

6, 908
0

0

0

200
200
100

52

52
75

8,976
0

0

0

200
200
100

0

52
75

7. 052
0

0

0

200
200

100
0

52
75

7. 132
0

0

0

200
200
100

0

52
75

7.202
0

0

0

200
200
100

D

52
75

7, 286
0

0

0

0

200

100
0

52
75

7. 380
0

0

0

0

200
100

0

52
75

7. 486
0

0

0

0

200
100

0

52
75

7. 587
0

0

0

0

0

100
0

52
75

7. 684
0

0

0

0

0

100
0

52
75

7. 120 7.021 7, 132 7.224 7.316 7.403 7,495 7.483 7,549 7.600 7.587 7.603 7.679 7.759 7.829 7.713 7.807 7,913 7.814 7.911

Resources
Pacific System Hydro
Utah System Hydro
Black Hlh Capacity
BPA Entitlement Capacity
BPA Peak Purchase

BPA Supplemental Capacity
Canadian Entitlemenl

CSPE
HanfordWNP*1
Mid Columbia
Miscellaneous Purchases

Pelton Rereg
Q. F. Contracts - PP&L
OF Contracts - UP&L
Gem State

GSLM
MPC Purchase
WWP Purchase

New Appliances Lost Opp
New Appliances Lost Opp-utah
Commercial Retrofit
Commercial Retrofit-utah
Light and Water Heater Appliance
Light and Water Neater Appliance-utah
Utah Code Lost Opp-utah
Commercial Lost Opp
Commercial Lost Opp-utah
Flush Purchase
BPA Settlement

Hydro Efflcfency
Transmission and Distribution Improvement
Transmission and Distributfon Improvemenl

New Peak Purchase
Cogen Ownership
Voltage Regulation 1
Voltage Regulation 2
Voltage Regulation 2-utah
Ulah MCS Lost Opp-utah
Mobile Home MCS Lost Opp
Mobile Home MCS Lost Opp-utah
Residential Retro

iad°?wt r°-UBh

881
120
100

29
1, 127

27
-29
96
80

352
143

20
G6
38

0

0

0

50
0

0

0

0

0

0

0

0

0

0

a

0

0

0

0

0

0

0

0

0

0

0

1

0

881
120
100

29
1, 127

27

-29
96
80

352
143

20
66

98
0

15
15
50

0

0

1

1

0

0

0

0

0

0

0

2

1

1

0

0

4

0

0

0

0

0

2

0

881
120
100

29
1, 127

27

-29
97
80

352
143
20
66

98
0

15
15

150
0

0

2

1

0

0

0

1

0

0

0

4

3

1

0

0

8

0

0

a

a

0

4

1

881

120
100

26
0

25

-2S
93
80

352
129

20
66
98

0

15
15

150
0

0

3

2

0

0

1

2

1

0

0

6

4

2

1,000
0

12
0

0

1

0

0

7

1

881

120
100
S3

0

22
-23

80
80

352
129

20
66
98

0

15
10

150
0

0

7

4

0

0

1

4

1

0

0

8

6

2

1,000
0

1G
0

0

1

0

0

11
1

881
120
100

21
0

20
-21

71
80

352
26

20
66
98

0

15
w

<50
0

0

14
9

0

0

2

8

3

0

0

10
7

3

1,000
0

20
0

0

2

0

0

14
2

881
120
100

18
0

17
-18
63
80

352
26
20
66
98

0

15
10

150
1

0

28
18

1

0

3

13
4

0

0

12
e

4

881
120
100

16
0

15
. 16
54
80

352
21
20
66

98
a

15
0

100
1

1

43
26

1

0

4

19
6

0

164
14

10
4

1.000 1. 000
0

20
0

0

2

1

0

a

2_
Ps. ge3

0

20
0

0
3

1

0

31
4

881
120
100

13
0

12
-13
46
0

352
21
20
66
98
0

15
0

50
3

2

57
35

2

1

5

24
8

0

164
16

11
5

1.000
0

20
0

0

4

1

0

48
6

881
120
100

12
0

12
-12
45
0

352
21
20
66
98

a

15
0

0

5

3

72
44

3

1

6

29
10

0

164
18
13

5

1.000
0

20
0

0

5

1

0

75
9

881
120
100

11
0

10

-11
39

0

352
21

20
66
98

0

15
0

0

7

4

86
53

4

1

7

34
11
0

164

20
14
6

1, 000
0

20
0

0

s

1

0

100
12

881
120
100

5

0

5

-5

19
0

352

21
20
66
98

0

15
0

0

8

4

93
57

4

2

8

39

13
0

164
20

15
7

1, 000
0

20
a

0

6

1

0

115
14

881
120
100

5

0

4

-5
18
0

352
3

20
66
98

0

15
0

0

11
6

93
57

4

2

9

44
15
0

164
20

17
7

1,000
0

20
5

5

7

1

0

117
14

881
120
100

5

0

4

-5
18
a

352
3

20
66
98

a

15
0

0

11
6

93
57

4

2

10
49

17
0

164
20

18
a

1, 000
a

20
10

10
8

1

0

116
14

881
120
100

4

0

4

-4
16

0

352
3

20

66
98

0

15
0

0

12
6

93
57

4

2

12
54
18

0

164

a)
20

8

1,000
0

20

15
15
9

1

0

116
14

891
120
1 DO

0

0

0

0

0

0

352
3

20
66
98

0

15
0

0

12
6

93
57

4

2

13
59
20
0

164

20
21

9

1. 000

20
20
20

20
10

1

0

116
14

881
120
100

0

0

0

0

0

0

352
3

20
66
98
0

15
0

D

12
7

93
57

4

2

14
64
22

0

164
20
21

9

1. 000
40
20
25

25
11

1

0

116
14

881
120
100

0

0

0

0

0

0

242
3

20
66
98

0

15
0

D

12
7

93
57

4

2

15
69

23
0

164

20
21

9

1. 000
60

20
25

25
13

1

0

116
14

881
120
100

0

0

0

0

0

0

242
3

20
66
98

0

15
0

0

13
/

93
57
4

2

16
74

25
0

164
20
21

9

1.000
80
20
25

25
14

1

0

116
14

L&R Gas 2.d

881
120
100

0

0

0

0

0

0

242
3

20
66
98

0

15
0

0

13
7

93
57

4

2

17
79
26

0

164

20
21

9

1, 000
100
20
25

25
16

1

0

116
14



Industrial Lost Opp
Industrial Lost Opp-utah
Centralia
DaveJohnslon

Jim Bridger
Wyodak
Colstrip
Carbon

Naughton
Huntington
Hunter

Blundell

Gadsby
Hydro Firming
CT One
CT Two
Geothermal One
Geothermal Two

Trojan

Total

Thermal Maintenance
Centralia
Dave Johnston

Jim Bridger
Wyodak
Colstrip
Carbon

Naughton
Huntington
Hunter
Blundell

Gadsby
Hydro Finning
CT One

CT Too
Geottiermal One
Geothermal Two

Trojan

Total

Reserve Requirement
Reserve

(Reserv&+8alance)/Reqi j|rements

Balance

0

0

608
750

1. 361
252

140
166

700
815

1,001
20
0

0

0

0

0

0

27

1, 013
26%

0

0

608
750

1, 366

252
140
166

700
815

1,001
20

0

0

0

0

0

0

27

1

1

608
750

1. 371

252
140

166
700

815
1, 001

20
0

0

0

0

0

0

27

2

2

60S

750
1,377

252
140
166
700

815
1, 001

20
0

0

0

0

0

0

27

3

2

608

750
1,377

252
140
166
700

815
1, 001

20
0

0

0

0

0

0

27

4

3

608
750

1, 377
252

140
166

700
815

1. 001

20
0

0

0

0

0

0

27

5

4

ma
750

1. 377
252

140
166

700
815

1. 001

20
0

0

0

0

0

0

27

8

6

608
750

1, 377
252
140
166
700
815

1. 001
a

0

0

0

0

0

0

27

10
8

608
750

1. 377
252
140
166

700
815

1, 001

20
0

0

0

0

0

0

27

13
10

608
750

1,377
252
140

166
700
815

1, 001
20

0

0

0

0

0

0

27

16
12

608

750
1,377

252
140
166
700
815

1. 001

20
0

0

0

0

0

0

27

20
15

608
750

1, 377
252

140
166
700
815

1, 001

20
0

0

0

0

0

0

27

24
18

608
750

1, 377
252
140
166

700
815

1, 001

20
0

0

0

0

0

0

27

29
22

608

750
1, 377

252
140
166
700
815

1, 001
20

0

0

0

0

0

0

27

34
25

608
750

1, 377
252

140
166
700
815

1. 001

20
0

0

0

0

0

0

27

40
29

608
750

1, 377
252

140
166
700
815

1. 001

20
0

0

0

0

0

0

27

45
34

608
750

1.377
252
140
166

700
815

1, 001
20

0

0

0

0

0

0

27

52
38

60S

750
1, 377

252
14D
166
700
815

1, 001
20

0

0

0

0

0

0

27

58
43

G08
750

1. 377
252
140
166
700
815

1, 001
20
0

0

0

0

0

0

27

1,0)3
29%

1. 013
29%

807 1.013 1. 023

1, 013

25%

806

1. 013

24%

716

1. 013

21%

547

1,013
20%

492

1,013
22%

647

1. 013
20%

504

1,013
20%

475

1. 013
21%

554

1.013

21%

561

1. 013

20%

500

1, 013
19%

448

1,013
18%

406

1, 013
20%

553

1. 013

19%

509

1. 013

17%

334

1. 013
19%

473

64
48

608
750

1, 377
252
140
166
700

815
1, 001

20
0

0

0

0

0

0

27

8. 940 9, 047 9. 168 9, 043 9, 045 8, 963 9, 000 9, 143 9, 066 9, 088 9. 154 9, 177 9. 192 9, 220 9. 248 9. 279 9. 329 9. 260 9. 300 9. 340

1. 013
18%

416

11/3/89 11:46 Pags4 L&R Gas 2.d



C02 Policy Scenario

- Retiring Option -





2800

2400

2000

1600

1200

BOO

400

Figure 11

C02 Policy Scenario
Retiring Option
New Resource

Additions by Year
(MWa)

2800

2400

2000

1600

1200

800

400

1989 1990 1991 199219W1994122S19S6WZ18981S99200g2g012SS22gM2g0420e5 220620g720a8

System Efficiency
Renewables

^ Finning Strategy

Q Cogeneration

S Combined Cycles
. Energy Effidency

Q] Purchases & Conh-act Rights

Average MWs
ystem Efficiency

Renewables

Finning Strategy
ogeneration

Combined Cycles
Energy EfBciency
Purchases & Contact Rights

otals

1989 1990 1991 1992 19M 1994 W5 19W 1997 1998 1999 2000 2001 20m 2® 2004 2005 2006 20E 2TO8
10
0

0

0

0

8

0

18

15
0

0

0

0

14
0

29

20
0

0

0

0

24
g

44

2S
0

0

0

0

36
g

61

28
0

125
0

0

60
0

31
0

125
0

0

89
65

213 311

34
0

125
0

0

124
63

346

37
0

125
0

0

163
67

392

40
0

125
0

0

203
65

42
0

125
0

0

231
65

432 463

49
0

125
0

0

249
65

488

56
82

125
0

0

262
65

590

63
279
125

40
0

277
65

70
475
125
80

0

291
65

75
836
125
120

0

307
65

75
874
125
160

0

323
65

75
912
125
160

0

340
65

75
912
125
160

0

356
65

849 1106 1528 1622 1676 1693



KEY OUTPUTS

CO-2 Policy Scenario - Retiring Option

System Load (MWa»
Total Conservation

System Load net of Conservation
Energy Sales after Comsenration

Total Customera (OOO's)

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 200& 2007 2008

4860. 0 4705. 0 4743. 0 4848. 0 4911. 0 4981. 0 5115. 0 5185. 0 5240. 0 5284. 0 5333. 0 5389. 0 5447. 0 5509. 0 5566. 0 5633. 0 5704. 0 5785. 0 5861. 0 5935.0
1, 0 5. 4 12. 3 20. 4 31. 9 45. 7 70. 3 99. 3 134, 3 173. 3 212. 5 240. 7 264. 1 282. 0 302. 2 321. 3 341. 9 357. 9 374. 6 390.7

4859. 0 4699. 6 4730. 7 4827. 6 4879. 1 4935. 3 5044. 7 5085. 7 5105, 7 5110. 7 5120. 5 5148. 3 5182. 9 5227. 0 5263. 8 5311. 7 5362. 1 5427. 1 5486. 4 5544.3
4373. 1 4229. 6 4257. 6 4344. 8 4391. 2 4441. 8 4540. 2 4577. 1 4595. 1 4599. 6 4608. 5 4633. 5 4664. 6 4704. 3 4737, 4 4780. 5 4825. 9 4884. 4 4937. 8 4989.9

1^35 1,248 1363 1^79 1395 1312 1323 1335 1^47 1359 1370 1385 1403 1,425 1,449 1/172 1^01 1^31 1,564 13»

Net Electdc Plant (M$)
Net Conservation Assets

General Inflation Rate

Operating Revenues (M$)
Nominal
Real
NFV (13. 13% discount rate)

Average Growth
Nominal
Real

Base Unit Cost (mills/kwh)
Nominal
Real

Average Growth
Nominal
Real

Average Customer Bill ($)
Nominal
Real
NFV (13. 13% discount rate)

Customer Cost (M$)

Levelized Customer Cost (M$)

(30 years at a 15. 13% discount rate)
NPV (13. 13% discount rate)

Energy Services Charge (MS)
NFV (13. 13% discount rate)

Total Resource Cost (M$)
Nominal
Real
NPV (13. 13% discount rate)

Average Growth
Nominal
Real

Mills / KWh
Nominal
Real

Average Growth
Nominal
Real

5290. 0 5481. 7 5619. 4 5717. 5 5790. 0 5818. 8 5907, 8 6050. 6 6258. 6 6552. 4 6887. 6 7340. 3 8176. 0 9782, 5 11588. 8 12982. 0 14977. 0 15131. 4 15098. 0 15105.1
6. 6 17. 7 39. 6 68. 4 111. 1 169. 5 261. 8 396, 0 581. 0 831. 5 1084. 5 1253. 8 1303. 0 1316. 5 1332. 5 1360. 2 1396. 8 1391. 6 1384. 2 1380.2

3. 90% 6.98% 6. 19% 6. 46% 6. 73% 6. 58% 7. 15% 7. 40% 7. 63% 7. 72% 7. 75% 7, 78% 7. 72% 7. 56% 7. 53% 7. 54% 7. 64% 7. 56% 7. 49% 7. 40%

1890.6 1860.6 1910.6 2026.2 2099.8 2183.2 2305.5 23867 2493.3 2618.6 2784.5 2962.2 3162.7 3373.0 3885.7 4557.6 5302.1 5967.8 6313.2 6535.8
1890. 6 1739. 2 1681. 9 1675. 4 1626. 7 1586. 9 1564. 0 1507. 5 1463. 2 1426. 6 1407. 9 1389. 6 1377. 3 1365. 7 1463. 1 1595. 8 1724. 7 1804. 8 1776. 2 1712.1

19946.1

6.75%
-0.52%

49. 4 50. 2 51. 2 53. 1 54. 6 56. 1 58. 0 59. 4 61. 9 65. 0 69. 0 72. 8 77. 4 81. 9 93. 6 108. 5 125. 4 139. 5 146. 0 149.1
49.4 46.9 45.1 43.9 42.3 40.8 39.3 37.5 36.3 35.4 34.9 34.1 33.7 33.1 35.3 38.0 40.8 42.2 41.1 39.1

5.99%
-1.22%

1531. 1 1491. 0 1513. 0 1584. 3 1621. 0 1664. 4 1742. 6 1788. 5 1851. 5 1927. 4 2032. 3 2138. 9 2253. 9 2366. 9 2682. 6 3096. 2 3533. 6 3898. 5 4035. 6 4086.4
1531. 1 1393, 7 1331. 9 1310. 0 1255. 8 1209. 8 1182. 2 1129. 7 1086. 6 1050. 0 1027. 6 1003. 4 981. 6 958. 3 1010. 1 1084. 1 1149. 4 1179. 0 1135. 4 1070.5

148183

0.0 0.2 0.3 0.3 0.7

0.0 0. 0 0. 1 0. 1 0.2
55.1

1.6 16.8 17.3 15.9 14.2 12.7 15.3 21.2 26.0 26.0 24.3 28.5 32.7 35.6 37.3

0. 5 3. 1 5. 7 8.2 10. 3 12. 3 14. 6 17. 9 21. 9 25. 9 29. 6 34. 0 39. 0 44. 5 50.2

0. 1 0. 7 2. 2 4. 6 8.4 12. 2 18. 7 28. 4 41. 8 60. 0 80. 1 98. 4 112^ 125. 0 137. 5 150. 6 163. 0 173. 6 180. 5 183.4
302.2

1890.7 1861.4 1912.9 2030.9 2108.4 2195.9 2327.3 2420.8 2543.2 2688.9 2876.9 3075.2 3292.7 3519.9 4049.0 4737.8 5499.1 6180.4 6538.2 6769.3
1890. 7 1739. 9 1683. 9 1679. 3 1633. 4 15%. ! 1578. 8 1529. 1 1492, 5 1464. 9 1454. 6 1442. 7 1434. 0 1425. 2 1524. 6 1658. 9 1788. 8 1869. 1 1839. 5 1773.3

20303.3

6.94%
.0.34%

493
49.3

5. 81%
-1. 39%

50.2
46.9

51.2
45.0

53.0
43.8

54.5
42.2

55.9
40.6

57.7
39.1

59.1
373

61.6
M.l

64.5
35.2

68.4
34.6

72.2
33.9

76.7
33.4

81.0
32.8

92.3
34.7

106.4
37.3

122.3
39.8

135.5
41.0

141.5
39.8

144.3
37,8

Power Planning 11/3/89 14:44 page 1 sdc Key Outputs



Merged System
Resource & Market Planning

CO-2 Policy Scenario - Retiring Option

Average Meoawatts

3-Mov 14:09

isaau8aiaai.i3S2.iaaai2SAi225.!aasua2.UM^a2!!aa2BS!12!!!i2a!!;a2s!!A2!!!;s2!!s!fi2B!iz2B°s

Requirements
Merged System Load
Black Hills
PGSE
Puget Power
Puget Power II
So Cal Edison

SMUD
WIDCO Sale

Nevada
Sierra Pacific
Seirra Padfic II
IPP Layoff to LA
IPP Banked Recall
South Idaho Exchange . UPL

Total

Resources

Pacific System Hydro
Utah System Hydro
Black Hills Energy Purchase
Canadian Entitlemsnt

CSPE
HanfordWNP*1
Mid Columbia
Miscellaneous Purchases
Pelton Rereg
O. F. Contracts - PP&L

Widco Purchase
QF Contoacts - UP&L
Gem State
GSLM

Ipp
WAPA Capacity Exchange
M PC Purchase
WWP Purchase
South Idaho Exchange - PPL
South Idaho Exchange Storage
Flush Purchase
BPA Settlement

Hydro Effniency
Transmisston and Distribution Improvement
Cogen Ownership
Voltage Regulation 1
Voltage Regulation 2
Voltage Regulation 2-utah
New Appliances Lost Opp
New Appliances Lost Opp-utah
Commercial Relrofit
Commercial Retrofit-utah
Light and Water Healer Appliance
Light and Water Heater Apptiance-utah
Utah Code Lost Opp-utah
Commercial Lost Opp
Commercial Lost Opp-utah
Ujah_MCS. Lost Opp-utah

\VSS3"ff1V

4, 860
38
29

28
GO

161
0

7

0

72
10
42

8

30

389
46

6

-8
34
68

183
6

10

67
-6
34

7

2

42
6

0

44

31
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

4. 705
45
29

28
60

108
40

7

61

72
38
42

0

41

4. 743
53
29

16
85

108
40

7

82
72
53
42

0

41

4, 848
53

29
0

120
108
40

7

82
72
53
42

0

41

4. 911
53

29
0

120
108

40
7

82
72
53
42

0

41

4. 981
53

29
0

120
108
40

7

82

72
53
42

0

41

5, 115
53

29
0

120
108

40
7

82

72
53
42

0

41

5. 185
53

0

0

120
108

40
7

82

72
53
42

0

41

5. 240
53

0

0

120
108

40
7

82
72
53

42
0

41

5. 284
53

0

0

120
108

40
7

82
72
53
42

0

41

5, 333
0

0

0

120
108

40
7

21
72

53
42

0

41

5, 389
0

0

0

120
108

40
7

0

72

53
42

D

41

5.447
0

0

0

120
108

40
7

0

72

53
42

0

41

5, 509
0

0

0

120
108

40
7

0

72

53
42

0

41

5. 566
0

0

0

86
108

40
7

0

72
53
42

0

41

5, 633
a

0

0

0

108

40
7

0

72
53
42

0

41

5. 704
0

0

0

0

108

40
7

0

72
53
42

0

41

5. 785
0

0

0

0

81

40
7

0

72
53

42
0

41

5, 861
0

0

0

0

0

40
7

0

72
53

42
0

41

389
46

3

-8
32
68

183
6

10
75
-6

74
6

4

42
6

15
50

42
0

0

0

1

1

0

2

0

0

0

0

0

0

0

0

0

0

0

0

389
46

D
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31

68
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3
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74
6

4
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6

15
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0

0

0

2

3

0

4

0

0

0

0

1

1

0

0

0

0

0

0

389
46

Q

-6
30
68

183
-4
10

75
-6

74
6

4

42
6

15

50
42

0

0

0

3

4

0

6

0

0

0

0
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1

0

0

0
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g

0
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0
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0
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0
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2

0
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0
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0

0

0

0
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74

6

4
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0

0
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0

125
65
10
21
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10
10
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9

4
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0

0

0

0
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9
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4
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6

0

0
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21
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10
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7
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12

389
46

0

0

0
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0

0

42
0

125
65
10
21

160
10
13
13
12

7

46
28

9

4

7

20
7

13

389
46

0

0

0

0

127
9

10
75
-6

74
6

4

42
6

0

0

42
0

125
65
10
21

160
10
12
12
13
7

46
28

9

4

8

22
7
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0

0
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5.343 5.275 5,370 5,03 5,557 5,627 5.761 5.802 5.858 5,90) 5.837 5.871 5.930 5.992 6,014 5.995 6,066 6. 120 6, 115 8. 189
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Mobile Home MCS Lost Opp 000000 1 34456789 10 11 12 14 15
Mobile Home MCS Lost Opp-utah 00000000000000011111
Residential Retro 1 2 3 6 9 10 13 18263850 585959 59 59 59 59 59 59
Residential Retro-utah 0001 1 1 1 2356777777777
Wind Farm 0 0 0 0 0 0 0 0 0 0 0 0 0 0 76 152 228 228 228 228
Sun Farm 0 0 0 0 0 0 0 0 0 0 0 0 0 44 89 133 266266 266 266
Industrial Lost Opp 0 0 1 2 3 4 5 8 10 13 16 20 24 29 34 40 45 52 58 64
Industrial Lost Opp-utah 0 0 1 2 2 3 4 6 8 10 12 15 182225 29 34 38 43. 48
New Peak Purchase 00000000000000000000
Transmission and Distribution Improvement 01 122344556778899999
Centralia 573 573 573 573 573 573 573 573 573 573 573 573 573 573 573 573 00 0 0
DaveJohnston 675 675 675 675 675 675 675 675 675 675 675 675 675 675 675 475 475 475 475 475
JimBridger 1. 193 1. 204 1, 212 1, 221 1, 221 1, 221 1, 221 1. 221 1,221 1, 221 1, 221 1. 221 1.221 1. 221 1. 221 1. 221 1. 221 1.221 1. 221 1. 221
Wyodak 239 239 239 239 239 239 239 239 239 239 239 239 239 239 239 239 239 239 239 239
Colstfip 102 102 102 102 102 102 102 102 102 102 102 102 102 102 102 102 102 102 102 102
Carbon 136 136 136 136 136 136 136 136 136 136 136 136 136 136 0 0 0 0 0 0
Naughton 541 541 541 541 541 541 541 541 541 541 541 541 541 541 541 405 405 405 405 405
Huntington 681 681 681 681 681 681 681 681 681 681 681 681 681 681 681 681 681 681 681 681
Hunter 846 846 &46 846 846 846 846 846 846 846 846 846 846 846 846 846 846 846 846 846
Blundell 202020202020202020302020 20 2020 20 20202020
Gadsby 00000000000000000000
Hydro Firming 00000000000000000000
CT One 00000000000000000000
CT Two 00000000000000000000
Geothermal One 0 0 0 0 0 0 0 0 0 0 0 0 0 38 76 114 190 190 190 190
Geothermal Two 000000000000003876152190 228 228
Trojan 2323232323232323232323232323232323232323

Total 5,990 6.084 6,096 6. 108 6. 128 6. 155 6,307 6,342 6,325 6,352 8,385 6.412 6.431 6,532 6,649 6.569 6,413 6.456 6. 511 6.527

Net before maintenance 647 809 725 614 571 528 546 540 467 451 548 540 501 541 635 574 347 336 396 338

TTiermal Maintenance

Centralla 47 3647 63 47 64 47 47 64 47 36 47 63 47 64 47 0 0 0 0
DaveJohnston 75545448 59 48 58 59 4875 54 53 4859 48 46 4735 46 35
JimBrklger 109 105 110 117 111 105 117 124 98 112 106 111 118 111 105 117 124 98 112 106
Wyodak 15 20 1520 15 29 15 15 33 15 20 15 20 15 29 15 15 33 15 20
Cotstrip 88 86888 4124122124124 8 886
Carbon 4 615 4 12 10 4 615 4 12 10 4 6 0 0 0 0 0 0
Naughton 29 31 3428 403823 40 38 23 40 38 2340 38 12 40 28 1240
Huntington 78262652 26 26 78 26 2652 26 26 7826 26 52 2626 78 26
Hunter 65 65 72 90 80 65 72 65 72 90 80 65 72 65 72 90 80 65 72 65
Blundell 11111111111111111111

Gadsby 00000000000000000000
Hydro Fimiing 00000000000000000000
CT One 00000000000000000000
CTTwo 00000000000000000000
Geothermal One 0 0 0 0 0 0 0 0 0 0 0 0 0 2 4 711111111
Geothermal Two 00 000 0 0 0 0 0 0 0 002 4 911 13 13

Trojan 44444444444444444444

Total 436 366 387 433 405 399 428 391 412 428 391 373 443 382 407 399 365 321 373 327

Balance 211 453 338 182 167 129 117 148 55 23 157 167 57 159 228 175 -18 15 23 11

11/3/89 14:14 Page 2 L&R Rt2.d



Merged System
Resourcg & Market Planning

CO-2 Policy Scenario - Retiring Option

JanuaraP^ak

Requirements
Merged System Load
Black Hills

PGiE
Puget Power
Puget Power II
So Cat Edison
SMUD

Nevada
Sierra Pacific

Seirra Padfic 11

Total

3-Nov 14:09

sasiaatiaaiwasiaaaiaaisassaaiaaLiasiiaaa. ssiam. sssssassaissatsa&sisa. saai

6. 440 6, 314

75 75
100 100

55
100
298

0

0

52
0

55
100
200
100

0

52
25
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Industrial Lost Opp 0 0 1 2 3 4 5 8101316202429
Industrial Lost Opp-utah 0 0 1 2 2 3 4 6 8 10 12 15 18 22
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Transmission and Distribution Improvement 01 122344556778
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PUBLIC PARTICIPATION

In keeping with regulatory commission requirements for long range resource planning, the
company's'RAMPP^rocess involved a significant amount of public involvement. The company
took two approaches to fulfilling this requirement. The first approach was to utilize the expertise
of an expert advisory group in an ongoing technical review function. The second approach was
to involve customer advisory groups in discussions on important least cost planning topics. The
following discussion describes each of these two approaches.

TECHNICAL ADVISORY GROUP

The RAMPP technical review process utilized the expertise of the company's Regional Research
Advisory Group (advisory \group). The advisory group is a task force of regional energy and
consumer interest expens that met on a regular basis over a period of 12 months to review and
comment on the ongoing development of file the planning program. During these meetings the
members of the advisory group engaged in frank, two-way, discussions with company
personnel over all phases of the planning process. These discussions proved to be an extremely
valuable piece of the entire RAMPP process. Many of the suggestions and recommendanons of
the advisory group members were incorporated direcdy into the evolving planning process.

Table B-l displays the groups that were invited to participate in the RAMPP advisory group
process. Table B-2 displays the dates, and discussion topics, of the nine day-long meettngs that
were held between August 1988 and August 1989. Nearly every organization Usted on Table B-
1, and several others diat are not listed^ were represented at each of the none advisory group
meetings. Many organizations sent more than one participant.

The company found the advisory group process to be a very successful and worthwhile exercise.
And while unanimity was not reached among all participants on many of the major issues and
topics that were discussed, the company feels confident that consensus was reached on the
majority of planning issues that were incorporated into this report

CUSTOMER FOCUS GROUP

The company utilized Pacific Division's WEM Region (Washington, Idaho Mid-Oregon)
customer'focus group program as the forum for customer participadon in the RAMPP process.
A twenty-three member focus group was divided into several sub-groups and given the
assignment to smdy, and make recommendations, the fuU committee. The committee in turn
made their fmal recommendations to Pacific on a number of important RAMPP topics concerning
future power resources. The company, as well as the customer / participants, found the focus
group process to be of great value. The participants gained a greater appreciation of the
challenges that utilities face when making resource decisions, and of the increasingly complex
competidve forces that are affecting the electnc utility industry. The company, in turn, gained
valuable insights into the way customers view the end the end results of utility resource
decisions, and a better appreciation of the way customers view the role of their energy service
suppliers.
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WhUe there was general agreement among the participants on most of the major issue areas, there
was considerable variation in the sub-group recommendadons. One sub-group focused on
renewable resources and energy efficiency as major new resource opdons, while another group
called for consideration of nuclear power. "Start-up" electricity prices were favored by a sub-
group for attracting new businesses to the area. Another sub-group felt that funding of efficiency
programs should continue even during periods of surplus and should be paid for by all
customers, and not just those that benefit from the program (in order to "maintain a consistent
message and signal about the importance of efficiency".) Another group countered that rigorous
cost effecdveness tests should be applied to all programs offered in periods of surplus.

The company was very pleased with the interest taken in the RAMPP process by the WIM focus
group. Many of the group's recommendations have been directly accounted for, and addressed,
within this repon. In keeping with the full committee's recommendations, the company has
developed a planning process that will help achieve the best possible balance between energy
supply and demand at the lowest possible price. In addidon, the company will insure that its
options are consistent with its obligadon to provide good, reliable service with minimal impact on
the environment
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Table B-l

Resource and Market Planning Program

Regional Research Advisory Group - Participation

Invited Particioadon

Conservation /
Environmental:

Natural Resources Defense Council
Northwest Conservation Act Coalition
Solar Energy Association of Oregon

States: Oregon Public Utilities Commission
Oregon Department of Energy
Washington Utilities and Trans. Commission
Washington State Energy Office
Washington Legislative Coimmttees

Customer Groups: Qtizen Utility Board
Industrial Customers of Northwest Utilities
Oregon Committee for Fair Utility Rates
Oregon League of Women Voters

Utilities & Power
Planning Agencies:

Bonneville Power Administration
Idaho Power
Northwest Power Planning Council
Portland General Electric
Puget Sound Power & Light



Table B.2

Resource and Market Planning Program
Regional Research Advisory Group - Meeting Dates and Topics

Meeting Dates

8/4/88 Review Planning Process and Schedule
Present End Use Models
Discussion of Planning Issues

10/7/88 Conservation Supply Curves
Demand Side Program Concepts
Preview Supply Alternatives

11/4/88 Financial Assumptions
Discussion of Cost Perspectives
Conservation Estimate Progress Reports

12/6/88 Review Selective Supply Alternatives
Present Demand Side Program Alternatives
Discussion of Planning Methods and Externalities

1/24/89 Preliminary Forecast Range
Supply Resource Assessments
Marketplace Discussion

3/9/89 Levelized Costs for Supply Resources
Overview of Summary Model and Methodology
Discussion of Scenarios

5/25/89 Marketplace Findings
Resource Portfolios
Merged Demand Esriinates and Forecasts
Addressing Externalities

6/27/89 Review of Key Outputs and Preliminary Results
Comparison of Demand Side Programs with PortfoUo
Resource Portfolio Sensitivities
Scenario Specifications

8/22/89 Plan Format
RAMPP Model Results / Evaluadon
RAMPP Scenarios and Extemaliues Evaluation
Preliminary Two-Year Action Plan
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DRAFT REPORT REVIEW PROCESS

A draft version of this repon was circulated for review during September asd October 1989.
As part of Ae Oregon Public Utility Cominission's formal review process (Docket LC 1),
written comments were received from the Commission staff, the Oregon Department of
Energy, and the Solar Energy Association of Oregon. Written coimnents were also received
from°tiie'City'of Pordand Energy OfRce and the Nature Resources Defense CouncU, although
these were not submitted by those parties as part of the LC 1 record.

The Draft version of this report was also presented to each of the Company's state regulatory
commissions, and discussed with the conunissions during quarterly urfomiatipn meedngs; In
addition, a ^esentarion was made on the contents of the repon to the Power Committee of the
Northwest Power Planning Council.

Comments received during this process provided a number of constrycrive cridcisms. Several
changes and improvements have been made in this final version of the report, as a result of
commenterecerved. Moreover, many of the comments help define imponant issues and
valuable directions that should be addressed in the ongoing planning process.

The paragraphs below briefly summarize the comments received during the draft report review
process, presented in five broad areas, indicating where changes have been made in the final
report and where issues and suggesdons will be addressed in the ongoing planning process.

Purpose or eoal of the repon

Several comments were directed at a clarification of the report, its dde, its relationship to the
goals^of ieast cost planning as defined by the Oregon Commission, and the Company's
commitment to those goals and their implementation m the plan. Several changes m the text
were nude to help clanfy these quesdons, including a more explidt statement in the Preface.

To a degree, the draft report failed to state Ae obvious: the purpose of the planning process
describS in the this report is to identify actions that should be taken, and that Ac Company
intends to take, to assme that customen' demands are met at the lowest possible cost to the
utility and its customers. As clear as that goal is the planning process has also attempted to
recognize the many inherent complexities Mid ambiguities, including Ac variety and diversity
of customer demands, the uncenainries affecting those future demands, and the uncertainties
affecting the alternatives that may be relied upon in the future.

Treatment of uncertainties

A number of comments requested that the repon provide a better description of the timing
constraints, decision rules, and contingency actions that will guide resource decisions as the
future^infolds. In addition, more thorough documentation was requested of the analyses that
were conducted in the development of the long temi strategies and short range action plans.

Some additional discussion and tables have been included in this final version of the report, but
they are just first steps in the worthwhile direction suggested by these comments. An action
plan item on improving planning methods has been included to help focus improvements in the

page C-l



RAMPP TECHNICAL APPENDIX APPENDIX C

planning process. Although additional analyses have not been included within the final repon
itself, they can be made available in the ongoing process.

Consideration of xtemalitie

Several comments were aimed at clarifying and improving the methods and results related to
the consideration of external costs in the preparadon of the plan, as required by the Oregon
Commission s Order 89-507. While some addidonal explanation was added to the report, this
is clearly an important direction that will be addressed in the ongoing planning process, as
indicated in the Future Planning Issues section of the report's Action Plan.

More detaUed descri tions of alternatives and short ran e acdons

Comments in this area tended to be motivated primarily by concerns as to how actions
identified in the action plan will be implemented. Also, a variety of suggestions were received
on additional programs or considerations for energy efficiency activities and renewable
resources. Finally, a number of comments were actually questions aimed at clarifying
assumptions and detaUs of the altemadves and shon range actions.

Some additional specificity has been added in the technical documentation volume of the report,
in response to some suggestions. In other areas, the Company will endeavor to improve the
descriptions and documentation in future planning efforts. There is, however, a basic
philosophical issue underlying some of the suggestions received. As described in the report,
the purpose of long range planning is to provide the overall framework within which more
immediate decisions should be analyzed. There is an inevitable trade-off between a broad,
long-range scope and more specific, detailed descriptions of shon-range actions. The Company
has endeavored to respect the long-range scope at this stage of its planning process. Detailed
workplans, schedules, or budgets for each acdon plan item would require an inappropriate shift
in plan emphasis.

Relationshi tomarketin and economic develo ment

Additional discussion and clarification of the Company's economic development and wholesale
marketing activides were requested. In addition, concerns were expressed that some efficiency
programs undertaken by the Company would tend to increase electrical load.

Marketing, energy efficiency, and economic development acdvities that respond to customer
needs and provide growth opportunities for the Company will continue to be a key element of
the Company's long-term business strategy. While the repon does not explicitly address
specific marketing and economic development programs, it does provide the framework and
information necessary for such analysis. The Company's marketing efforts will continue to
emphasize economic efficiencies, consistent with broad energy policies and commission
orders. Specifically, the Company will endeavor to provide "reliable and affordable energy
supplies to sustain a healthy economy" (Oregon energy policy, as summarized in the ODOE's
Third Biennial Energy Plan), and to serve customers' needs "if it is the lowest cost provider of
a customer's needs" (OPUC Order 89-507).

The Company intends to address OPUC's questions with regard to long-term wholesale sales,
as part of the ongoing planning process.
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