OKLAHOMA CORPORATION COMMISSION

BLACK FOX STATION

ECONOMIC VIABILITY

STUDY

TOUCHE ROSS & CO.

AUGUST 1981

9240431 810908
bR ADOCK osooogg&




TABLE OF CONTENTS

:_

IX.

x‘

INTRODUCTION

EXECUTIVE SUMMARY

NEED FOR POWEk

INDUSTRY EXPERIENCE

PROJECT COST ASSUMPTIONS
COMPARISON OF NUCLEAR AND COAL
IMPACT ON FINANCIAL CONDITION
IMPACT ON CUSTOMERS

OVERALL ECONOMIC VIABILITY
CAPITAL RECOVEF.Y ALTERNATIVES
RECOMMENDATIONS

44
60
76
84
88
95
113



I. INTRODUCTION

This report has been prepared by Touche Ross & Co. for the Cklahoma Corpora-
sion Commission (the Commission) and presents the results of our review of the economic
viability of the Black Fox Station. The findings, conclusions, and recommendations which
comprise this repcrt were developed based upon our review and analysis of factors related
specifically to the Black Fox Station and the nuclear industry as a whole. Our conclusions
and recommendations relate solely to the Public Service Company of Oklahoma (PSO) and
should ot be construed as applicable to otner electric utilities. Further, our conclusions
and recommendations are, in part, based upon the results of projections and numerous
underlying assumptions. As discussed further in this section anc in this report, these
projections are based upon the best information publicly available and are to be utilized
solely for *he purposes defined within the oljectives of this study. Accordingly, our
projections, conclusions, and recommendations are limited to the determination of the
economic viability of the Black Fox Station and should not be relied upon by external
partier as a basis for economic decisionmaking related to PSO as a whole.

This report has been :tructured to reflect our overall approach to the conduct of
this engagement and to facilitate review Dy interastec varties. In this section, we provide
a genzral perspective of the purpose of the study and our approach to the conduct cf this
analysis. Further, we set forth the basis upon which this repcrt was prepared and the
limitations upon its use by external parties. The remaining contents of this report are

organized as follows:

Executive Summary

Ner ! for Power

Industry Experience

Project Cost Assumptions
Comparison of Nuclear and Coal
Impact on Financial Cona: ion
Impact on Customers

Overall Economic Viability
Capital Recovery Alternatives
Recommendations

XxFAES<2HE=

BACKGROUND
History of the Project

In January 1973, PSO announced its intent to build a 1,100 Mw nuclear generating
facility scheduled to be available for commercial operation within ten years. This
decision was based in part on an earlier planning study prepared for PSO by Black and
Veatch Consulting Engineers which recommended that the nuclear generation alternative
be seriously considered for the future. In early 1974, PSO notified the Atomic Energy
Commission of its intent to submit an application for construction permit for two 950 Mw
units by Marck 1975. In January 1975, PSO accepted the participation of Associated
Electric Cooperative, Inc. (Associated) and increased the size of the proposed generating
facility to two 1,150 Mw units to accommodate this participation and that of others.

In August 1975, PSO submitted its application for license to construct and operate
the Black Fox Station. This submission resulted in the docketing of the application by the



t Nuclear Regulatory Commission (NRC) in December of that year which initiated the
formal environmental ard safety review processes by the agency. In July 1976, PSO
announced the participation of Western Farmers Electric Cooperative, Inc. (Western) in
the project which delayed the expected issuance of a Fir | Environmenta! Statement
(FES) by the NRC. To mitigate the impact of this delay on the overall project schedule,
PSO applied for a Limited Work Authorization (LWA) which would allow for the initiation
of nonsafety-related construction work at the site prior to receipt of a full Constructior,

. Permit (CP). Shortly after this application, the NRC issued the FES (February 1977) and
the Safety Evaluation Report (SER - June 1977). hearings were then initiated in August

‘l“ 1977 with the record initially closed during November of that year; however, it was

- subsequently reopened in N ay 1978 to consider generic issues related to the environmental

effects of radon releases associated with the mining of uranium. The record was again

closed resulting in the issuance of a Partial Initial Decisiocn by the Atomic Safety and

Licensing Board in July 19'3. Upon receipt of this decision - which allowed issuance of

the LWA - nonsafety-relatec <onstruction work 1t the Black Fox Station site commenced.

At this point, preparation for the saf.ty hearings was intensified and hearings
were conducted over the per.od October 1978 to February 1979. A+ the conclusion of
these hearings, all requirements for receipt of the CP had been fulfilled ana issuance of
full authority to construct was expected in the near future. However, during March 1979,
the events of Three Mile Island Unit 2 (TMIi) occurred, which eventually resuited in a
moratorium on issuance of CPs by the NRC.

The events summarized above provide a general perspective of the historical
milestones achieved by PSO up to the occurrence of TMI. These events, however, do not
provide a total perspective of the effect of the passage of time upon such factors as
construction cost and expected commercial operation. Consequently, we have prepared
Table I-1 which summarizes these factors by selected milestone dates:

Table I-1
Summary of Project Changes
Completion Commercial

Date Units/Size " _Cost Operation
Janvary 1973 1/1,100 Mw $£50 million 1982
January 1974 2/950 Mw $800 million 1982/84
January 1975 2/1,150 Mw $1.275 billion 1983/85
August 1975 2/1,150 Mw $1.53¢ billion 1983/25
November 1977 2/1,150 Mw S1.750 billion 1984/86
February !979 2/1,150 Mw $2.38% billion 1985/88

Source: Testimony of Vaughn L. Conrad

Since the close of the safety hearings in February 1979, PSO has been unable to
obtain a CP from the NRC anc has attempted to obtain sufficient definition of additional
safety requirements which will be mandated as a result of TML. Immediately after the
occurrence of TMI, action was initiated by PSO t. review and assess the develcpments
related to this accident and prepare adequate documentation to ensure that the lessons
iearned from TMI were effectively considered :nd corrective action, if necessary,
successfully implemented at the Black Fox Staticn. Concurrent with this action, PSO
initiated discussions with the staff at the NRC to attempt to define the basis for further
licensing requirements; however, the issuance of the Kemeny Report in October 1979
effectively created an extended moratorium on the processing of applications and the



issuance of CPs. As a result of continued inactivity and increasing uncertainty, PSO
sharply curtailed the level of site activity related to the Black Fox Station. As licensing
and safety requirements continued to lack specificity and definitive direction, financial
commitments were further reduced and cash flow requirements minimized.

Since the impiementation of this operational mode, PSO has further modified its
approach to the project from a proactive to a reactive posture. In effect, PSO entered
into a caretaker status with respect to the project in the fall of 1980 by adopting a more
passive role in the developmen: of specific initiatives or responses related to proposed
rules. In March 1981, the NRC published proposed final rules related to additional safety
requirements and the licensing process; however, these rules have not been enacted to
date (although they have been adopted as policy) by the NRC and could be subject to
additional reviz.on. PSO nonetheless has indicated that it will formally respond to these
requirements at some time during the fall of 1981 in an effort to take advantage of a
special NRC task force established to process CP applications.

Industry Experience

In addition to the background presented above with respect to the Black Fox
Station project history, we believe that it is equally important to provide a brief
perspective on the experience of the nuclear industry as a whole. A more detailed
discussion is presented later within this report; therefore, this section will only provide a
general overview of this area.

The decade of the 1970s saw a significant change in the experience of the electric
utility industry in constructing nuclear generating facilities within planned cost and
duration estimates. Design changes and regulations mandated by the NRC during this
period substantially exceeded previous experience and resulted in a pronounced compound-
ing of requirements upon the industry during the latter half of the decade. These
additional design changes and regulations significantly affected both estimated cemple-
tion costs and anticipated project duration Various studies have indicated a total current
planning horizon of approrimately twelve yea:s based on six to eight years construction
duration previously experienced. These construction durations have varied due to
numerous factors such as: '

- Design changes

- Rework/retrofit

- Labor productivity

- Financing delay

- Demand reduction

- Regulatory uncertainty

Consequently, actual “Jration for construction of units currently in commercial
operation has shown almost continuous increase as illustrated in Table [-2. These periods
were calculated and published by the NRC and represent elapsed time from groundbreak-
ing to the fuel load date. The power ascension stage to commercia! operations would add
an average of six montiis to these durations.
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Table 1-2
Summary of Construction Duration to Fuel l.oad

Year of Average
Commercial Operation Units Duration
1970 L 47 6 mos.
1971 5 55.7 mos.
1972 6 60.9 mes.
1973 12 71.1 mos.
1574 14 72.1 mos.
1975 3 78.7 mos.
1976 7 94.3 mos.
1977 - 90.0 mos.
1978 3 102.7 mos.
1979 - -
1980 B 130.4 mcs.

Source: Nuclear Regulatory Commission, "Construction Status Report," NUREG-0030,
January 1981

Although the construction durations that occurred in the later years of this period
were heavily influenced by increasing regulatory requirements and related construction
delays, it is clear that total durations to the fuel load date have significantly increased.

The construction durations shown above must alsc be reviewed in te-ms of their
impact on completion cost. An analysis prepared for the National Regulatory Research
Institute indicated thzt costs for completed units and current estimates for units under
corstruction exceeded original estimates by a ratio of from 1.58 to 5.08 times. Although
this listing purportedly represented only approximately one-third of current installat.ons,
it is nonetheless indicative of the problems experienced by the electric utility industry. A
report prepared by the DOE indicates that cost per kilowatrt for light water reactors
(LWR) will continue to escalate into the 1980s by substantial margins. Table 1-3
illustrates these projections: ’

Table I-3
Average LWR Plant Capital Costs
1,000 Mw and Larger

Year of Units in Average Unit Cost
Commercial Operation Sample (5/kw)
1981 5 $ 933
1982 7 949
1983 10 1,335
1984 é 1,132
1985 7 1,405
1986 10 1,837
1987 ¢ 1,880
1988 2 1,654
1989 2 1,875

Source: Department of Energy, Office of Nuclear Reactor Programs, "Update,"
March/April 1981
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As this table shows, capital cost per kw is projected to double between the period
1981 through 1987, which translates to ar average compound annual growth rate in excess
of 12%. Finally, an articie published in 1980 states that current estimates for nuciear
generating facilities to be available in 1992 are more tha:. ten times as large as estimates
made in 1969 for facilities to be available in 1976. By any standard, the aciual and
projected costs of nuclear generating facilities have been ignificantly affected by the
passage of time, continuing inflation, and the increase in regulatory requirements.

This significant escalation in costs to complete a nuclear generation facility as
well as the lengthening elapsed project duration have had a serious impact on the
commitment of the electric utility industry to nuclear power. In fact, during the period
1975 through 1980, cancellations of nuclear reactor orders substantially exceeded new
orders. Table I-4 illustrates this occurrence:

Table I-4
Summary of Orders and Cancellations
of Nuclear Reactors

Year Orders Cancellations
1972 38 6
1973 38 -
1974 34 9
1975 4 10
1976 3 5
1977 4 i0
1978 2 11
1979 - 11
1980 - 12

Source: Department of Energy, Office of Nuclear Reactor Programs, "Update,"
March/April 1981

The impact of the factors discussed above on the growth of nuclear power in the
United States has been devastating and has significantly altered the prospects for
substantial additional nuclear generation as a part of our total energy mix for the 1980s.

OBJECTIVES OF THKE STUDY
Request for Proposal Requirements

As a result of these historicai trends in nuclear generating facility construction
and concern regarding the potential effect of construction of the Black Fox Station on
PSO and its customers, the Commission issued #z Fequest for Proposal (RFP) seeking
assistance in the review of the application of PSO .cor a general increase in rates. The
assistance requested by the Comrmission was broadly categorized as follows:

- Analysis of PSO's forecasting, projected generation requirements, planning
efforts, and current reliability

- Assistance to staff in analysis of reserve capacity of current electric g=nerating
facilities




- Economic analysis of Black Fox Station construction

The results of these specific analyses were to be provided as direct testimony at
the conclusion of the investigation.

Rased on our review of the RFP and discussions with Commission staff, we
determined that the major areas of inquiry were to be directed toward:

- Review of demanc forecasts and generating capability requirements

- Comparative analysis of the construction and operating costs of nuclear and
coal-fired generating plants

- Assessment of the estimated impact of ceapleticn of the Black Fox Station on
PSO and its customers

Subsequent to the completion of our analysis, staff requested that the scope of
our review be expanded to include potential capital recovery alternatives for the amounts
expended on the project to date should it be decided to cancel or convert the site to a
coal-{ired generating facility. Consequently, we developed an overall approach to the
conduct of the engazement which would enable the concerns of the Commission to be
eifectively addressed through an integrated analytical proce ss.

Approach to Analys:s

To facilitate the successful completion of the project, we separated the overall
requirements into individual analyses. These discrete reviews were designed to provide a
logical sequence to our work activities from an assessment of the need for power through
the determination of the economic viability of Black Fox Station and related recommen-
cations. These separate analyses, which are discussed in greater detall in this section, are
listed below:

- Assessment of the Need for Power

- Devel>pment of Z“conomic Comparisons

- Determination of Fina~cial Impact

- Assessment of Economic Viability

- Evaluation of Capital Recovery Alternatives

In additic -~ :» these discrete analyses, several other areas were reviewed and
analyzed to proviu. an essential background perspective on the nature and magnit.de of
the project and potential ;roblems and constraints.

First, review of the chronological history of the project was initiated to develop
an appropriate understanding of the efforts taken to date regarding planning, licensing,
and construction of the Black Fox Station. This analysis included the review of available
information regarding the application for construction permit, identification of factors or
events which negatively affected the licensing phase, and *he current status of licensing
and construction activities and prospects.

Second, review of the historical financial condition o PSO was conducted as a
basis for determining the underlying financial strength of the Company. Se'ected
financial ratios were identified and PSO's performance reviewed and evaluated in light of
other external constraints such as size of construction program, general economic
conditions, and regulation. Review of historical and current rate case experience and




filings was also conducted 1t develop an appropriate understanding of the regulatory
process within the state of Oklahoma.

T ird, a review was coaducted of the historical experience of the electric utility
industry in constructing nuclear generating facilities. This review was pe’ formea to
develop an understanding of the recent history of nuclear power and its prospects for the
future. In this analysis we reviewed historical constru~tion duration and cost experience
and current projections for expected performance. Underlying reasons for negative
performance were identified and evaluated in terms of *he degree of their effect on
s~hedule ani costs and the likelihood of recurrence in the future. Current projections
related to construction duration and costs were obtained and underlying assumptions
evaluated to provide a range of alternatives against which the estimates developed by
Touche Ross & Co. couid be compared.

The performance of these activities provided valuable information related to
industry problems and specific experience at PSC. The discrete analyses previously
discussed, however, provide the cornerstone of this report and are briefly discussed beiow.

Need for Power - The initial analytical activity periormed was to conduct a review of
the most recent demand forecast prepared Dy PSO. The purpose of conducting this
analysis was to evaluate whether current generating capabilities were adequate in
light of anticipsted peak demand requirements. The projections prepared Dy PSO
were reviewed and discussed with appropriate Company personnel and compared to
other available forecasts for PSO and members of the Southwest Power Pool. The
methodology utilized to prepare these forecasts was also evaluated and underlying
assumptions identified and challenged. At the conclusion of this analysis, the impact
of peak demand requirements on system generating capabilities was reviewed. The
conduct of these particular analyses is essential to an evaluation of the economic
viability of the Black Fox Station. However. it should be noted that we cid not
perform a comprehensive, independent determination of projected demand upon the
PSO system. Our analysis was limited to the review of existing material and the
evaluation of the reasonableness of underlying assumptions

Economic Comparisons - The next major analysis conducted was the development of
estimated construction and operating costs for nuclear and coal-fired alternatives.
These estimates were based upon generic plants rather than a site specific analysis
since such an analysis would have exceeded our available study period and specific
estimates ‘2r the Slack Fox Station hac not been updated by PSO since TML These
generic estimates, however, were based upon information or assumptions ¢~ecific to
PSO where applicable, i.e., in the use of expected construction st . dates,
commercial operation dates, and interest during construction rates. The analysis was
based upon roughly equivalent generating capacity to ensure comparability of the
alternatives. Assumptions regarding all factors were based upon the best information
available and input to the Concept Model, a construction cost model developed by the
Oak Ridge National Laboratory. Multiple assumptions were reviewed and a range of
estimates developed for both the nuclear and coal-fired alternatives.

Financial Impact - At the conclusion of the previous analyses, the impact of
estimated construction and/or operating Costs upon both PSO and its ratepayers was
reviewed. These analyses were based upon utilization of our generic construction
cost estimates and input, along with additional factors developed by Touche Ross X
Co., into a corporate financial performance mode! developed and maintained Dy PSQ.
Several scenarios were utilized raflecting alternative treatments of construction
work in progress (CWIP) to derive financial results and requirements. These results



and requirements were analyzed to determine the effect of each alternative upon the
financial condition of PSO and the potential impact upon the ratepayers.

Economic viability - Based cn the results of the analyses previously conducted and
our review of other related factors such as economic conditions, financial require-
ments and regulatory u:certainties, a determination was made of the overall
economic viability of the Black Fox Station. This analysis integrated the results of
our previous evaluz “ions and assessments and scrJtinized the effect of these factors
upon the viability uf the project as it currently is conceived. A significant portion of
this analysis considered nonfinancial factors such as regula‘cry requirc-ients and
construction experience. These analyses combined with econor:ic comparisons,
financial impact, and our profe:sional experience and judgment serve as the basis for
our conclusions and recommendations.

Capital Recovery - The fina! analysis conducted was the identification of several
capital recoverv alternatives and the determination of the effect of each should it be
decided to cancel or convert the project. Scenarios related to the treatment of costs
to date w-re developed to demonstrate potential impact upon PSO as well as the
ratepayers. These scenarios were developed based upon our previc.. inalyses and
input into PSO's corporate financial performance model and were supplemented by
manual calculations as necessary. These estimates are presented to the Commission
to provide as much financial irformation as possible for use in deliberation upon the
issues within the related proceeding. This information should be used in connection
with other financial integrity parameters previously developed to determine the
relative merits of potential Commission responses. Eacih of the major areas of
analysis described above is discussed in greater Cetail elsewneie in this report.

UTILIZATION OF PROJECTIONS AND REPORT

The information presented in this report contains a substantial number of
projections related to the cost of construction, operating costs, and the effect of the
occurrence of several everiis on both PSO and its ratspayers. These projections are
limited to the analysis of the Black Fox Station and do not attempt to consider all
financial, legal, or operational factors or decisions which may aiffect the operations of
PSO.

In developing the projections containec within this report, we evaluatec numerous
assumptions reiated to cost, performance, and impact and selected those assumptions we
considered reasonable. How ver, since projections are based on assumptions about
circumstances and events that have not yet taken place, they are subject to variations
that may arise as future operations actually occur. Accordingly, assurance cannot be
given that the projected results will « .. ...y De attained. It should be undersiocd that the
ur.Jerlying assumptions are based on present circumstances and i~‘ormation currently
available. Because circumstances may change and unanticipated events may occur
subsequent tc the date of this report, the reader must evaluate the assumptions and

rationale in light of circumstances then prevailing.

Further, it should be understood that this report was prepared for use by the
Oklahoma Corporation Commission in its review of the Black Fox Station. The scope of
this analysis was not intended to evaluate all aspects of PSO performance or operations
nor was such analysis undertaken. All information contained within this report must be
evaluated in terms of the objectives of the study and should not be relied upon for any
purposes other than those expressly stated herein. Accordingly, this report should not be
used as a basis for the development of financial or cperational decisions by outside

parties.
8
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[L. EXET JTIVE SUMMARY

This secticn of our report contains a brief summary of the contents of the total
report and is intended tu provide the reader with an overvicw of the ensuing sections of
our study.

SUMMARY OF RESULTS
Need for Power

Our analysis of the historical and proje..ed load growth forecasts of PSO
indicated that although there is a decrease in the rate of growth over the periods
analyzed, e projected load increases will require the addition of generating capability at
the end of this decade. Review of the current lcad projections of PSO, over the period
1982-1390, indicate a growth in peak load of 3.6% before consideration of the load
management program and 2.9% after consideratiorn of the potential effects of this
program. We believe that the load growth projections of PSO are conservaii.e
~articularly in light of their aggressive load management estimate:. Alternative analyses
~dicate that greater than expected growth or failure of the Joad management program to
accomplish its stzted obj.~tives would necessitate additional generating capability,
assuri.ing a 15% reserve margin, o7 - to 1990. It is important to note here that despite
the cooler temperatures exneriencec to date in the summer of 198! compared t= that of
1980, PSO exceeded the 1980 peak of 2,839 Mw and reached 2,930 Mw on July 20, 1981, an
increase of approximately 3.7%. Consequently, it is clear that projections even under the
most sophisticated of models are subject to wide variation due to weather ser .itivity and
that adequate -eserve capability must be maintained to ensure reliability of service.
Therefore, we believe that a legitim3ate need for power exists for PSO and that there is
adequate demand to support the addition of the proposed facii.ty. In fact, our analyses
indicate that a need for additicnal power exceeding that provided by the Oklaunion
facility could exist as early as 1988.

Cost Cuomparison

We have develoned an economic comparison of generic nuclear and coal-fired
alternatives based on 3 -ange of & isumptions established under low, mid, and high cases
and adjusted for specific factors pertinent vo PSO. The assumptions in each case were
varied to reflect verious economic and censtruction conditions over the period of 198] -
1994, We have utilized two [,150 Mw nuclear units with anticipated commercial
operation of mid-199! and mid-1994, respectively, except in our high case where
commercial operation dates of mid-1992 and mid-1995 were used, and compared these

10
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costs with those for three 770 Mw coal-fired units with ~ommercial operation dates
anticipated in mid-1991, early 1993, and mid-1994, respectively. The following table
summarizes the results of our capital cost projections:

Table I1-1
Summary of Capital Cost Comparisons
Dollars
Case (billions) Dollars
Low - Nuclear S 8.177 $ 3,555
Coal 5.009 2,168
Mid = Nuclear 9.078 3,947
Coal 5.353 2,317
High - Nuclear 10.120 4,400
Coal 2.789 2,506

As this table illustrates, the nuclear urits substantially exceed the cost of the
coal-fired units and in the mid case are 70% . eater than the cr«!-fired alternative.
These projections were made utilizing the Concutt Model developec by the Oak Ridge
National Laboratory and reflect our judgment of certain variable input elements such as
escalation raies and AFDC.

An analysis of comparative operating costs for the nuclear and ~oal-fired
alternatives was also conducied to develop a ten-year levelized bus bar cost comparison.
At the conclusion of the development of our fuel cy~le and other operating costs, we
combined these elements with the carrying costs for each facility and arrived at a total
bus bar cost comparison based on our mid case and assuming a capacity factor of £%%.

Table 1I-2
Ten-Year Levelized Bus Bar Cost Comparison
(mills/kwh)
Nuclear Coal
Carrying costs 137.73 80.85
Operating and maintenance cost 14.08 12.33
Fuel cot 22.66 61.20
Insurance cost .25 -
Decommissioring cost 1.23 -
Total 175.95 154,38

As this table illustrates, the combination of high capital and nuclear fuel cycle
costs results in the determination that the Black Fox Statior nuclear project wouid be less
economical than a coal-fired alternative by approximately 14% on a ten-year levelized
cost basis.

Impact on Financial Condition
Qur analysis also reviewed the effect that construction of a i.uclear facility would

have on the financial condition of PSO. Historical analysis indicated that although PSO is
currently rated AA, several factors measuring financial condition are poor even in 3

11
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period of minimal constriction activity. Utilizing our low case capital cdst projections,
we provided cash construction curves for the corporate financial performance model
maintained by PSO to determine the effect of consrruction on financial cendition. The
results of our projections indicated that without the iaclusion of CWIP in rate base, when
construction activity increases, the financial conditior of PSO would quickly Jdeteriorate
to unacceptable ..vels. The analysir showed that even with total inclusion of CWIP in
rate base, an imprcant minimum financial parameter, i.e., internal cash generation, could
not be achieved. Our analysis was only performed for the low case since it is obvious that
increasing the financial commitment of PSC would only create further financial dete-
rioration.

Impact o1 Customers

In addition to our analysis of the financiz. condition of PSC, we also reviewed the
potential impact of construction of a nuclear facility on the custorner. Based upon the
Company's corporate financial performance model, customer cc:v3 wr< estimated 10
increase 57% from 1982 to 1990 excluding any consideration of the Black Fox Station
nuclear facility, When 199] revenue requirements for the Black Fox Station nuciear
facility a2t the low capital costs are includ=d, customer costs are estinated to increase by
159% assuming inclusion of CWIP for ratemaking purposes. Exclusion of CWIP for
ratemaking purposes results in an estimated increase in customer cost of 306%.

Economic Viability

Based on our development of tiie ten-year leveiized bus bar cost comparison and
our assessment of the risks ussociated with continued construction of a nuclear facility,

we have recommended that the Black Fox Station project as it is currently conceived be

cancelled and converted to a coal-fired facility. Although a pure economic comparison

~would generally provide a basis for determination of overall economic viability, it is aiso

important to understand the nature and degree of risks associated with construction »f a
facility of this type and magnitude. Our analysis of various construction, financial,
regulatory, and political risks all indicate substantial uncertainty related to these areas.
The experience of the electric utility industry in constructing nuclear facilities has
exhibited the effect of these risks. Extencesd construction duraticn due to reduced
demand, limited financing c¢:pabilities, poer construction experience, and reduced need
for power has resulted in substantially larger financial commitment than anticipated.
Additionally, the regulatory and political risk at both the state and federal levels indicate
substantial uncertainty with respect tu requirements and treatment. Even if the Black
Fox S:ation had proven economically superior, we do not believe this calculated future
advantage would overcome the additiona!l risks to the ratepayer anc PSO associated with
projec: continuance, many of which would in the end negatively affect any caiculated
future economic advantage.

Capital Recovery

In the svent the Commission concurs that cancellation of the Black Fox Station
project is iustified, we believe that some form of capital recovery must be provided for
PSO to rizintain financial integrity. We have analyzed several alternatives which are
available to the Commission and do not believe that full absorption of the write-off by
PSO is in the best interests of the ratepayers since financial condition would deteriorate
to unacceptable levels. We velieve that the concept of risk sharing would require the
absorption of the write-off by both PSO and its ratepayers. We have evaluated several
risk sharing scenarios and have concluded that the most viable alte-native in terms of
maintaining financial integrity for PSO and minimizing the effect upon the ratepayer is t0
allow for recovery of the sunk costs to date including cancellation charges and net of

12
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conversion value over a ten-year period. This figure, reCiced oy the realized gain from
recent sale of certain oil and gas leases held ., PSO, would amount to a write-off of
approximately $142 ~illion. During the amortizatinn period, a return equivalent to the
actual embedded cost of debt and preferred stock as ocetermined in this proceeding would
ne allowed (o compensate these classes of investurs. However, to minimize the impact on
the ratepayer and to recognize that the risk of project canceilation is one of many
assumed by the stockholder, no return would be granted to the e uityholder. We believe
that this sharing of risk satisfies standards of equity and provides for reasonable and fair
treatment of both -0 and its ratenayers.

.
o - % . - - - -
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[I. NEED FOR POWER

e purpose of this section is tc summarize the results of our review of PSC's
projectes load growth and cajacity requirements. The scope of our review was limited to
assessing the reaconableness of PSO's forecasts based upon a review of the current
demand and capacity situation, the Company's forecasting methodology, and the assump-
tions underlying the forecast. Our corciusions derived from thic review are wt based
upon a comprehensive, indepindent determination of projected demanc upon the PSO
system but rather upon our analysis of currently projected conditions tempered with a
prospective evaluation of the potential impact on PSO's load growth due to alternative
assumptions related to load growth forecasts.

To accomplish the objectivee of ihis review, we structured an approach consisting
of the following key eiements:

- Review of historical growth patterns

- Reviers i+’ previous load growth forecasts

- Review of the curren. PSO Joad growth forecast
- Review of capacity pla.nine

- Analysis of alternative load growth scenarios

The results of oir ana‘ysis are discussec in the following pages of this section and
have been organized in | = following manner to facil’.ate reader ''"nderstanding:

Historical Perspective

Current Forecasts

Alternative Load Growth Scenarios
Alternative Capacity Sources

HISTORICAL PERSPECTIVE

The purpose of this analysis is to provide a perspective of PSO's historical
experience with respect to previous load forecasting efforts, actual growth, and existing
generating facilities.

Exhibit II-1 shows the growth in PSO's peak load for the period 1963-1981. The
actual peak load has increased from 862.6 Mw in 1963 to 2930.0 Mw in 1981, a three-fold
increase over the period analyzed. While the annual increases have varied fron
essentially no increase in 1975 to a high of 15.6% in 1980, the change in compound growth
rates shown on the exhibit clearly indicates a declining trend in peak load growth.

Exhibit III-2 was prepared to provide a perspective of the growth in customers and
consumption for the same time frame as peak load growth. As this exhibit shows,
consumption has increased four-fold over the period 1963-1920 while customers have only
increased 1-1/2 times. The fcliowing table summarizes the compound growth rates in the
growrt, in peak load, consumption, and customers.
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Table IM-1
Compound Growth Rdtes in Load, Consuraption, and Customers

Actual Weather Normalized
_eriod Load Load Consumption Custcomners
1963-1980 7.3% 6.9% 8§.46 2.6%
1965-1980 2.8 6.6 9.3 2.6
1970-1980 6.2 5.8 5.9 2.8
1975-1980 6.5 6.2 6.4 3.0
1977-1980 3.7 4.1 5.0 3.0

Source: Calculated From Company Response to TR-11, TR-29, and TR-45

PSO has prepared various load forecasts during the 1970s, each of which
incorporated PSO's best estimaios of future load reqrirements based upon evolving
statistical modeling techn ues ard recognition of declining lcad growth rates. Our
review of recent forecasts indicates a reasonably accurate estimation of peak load en a
short-term basis, i.e., between one and three years. The following table illustrates recent
forecasts compared to actual load.

Table M-2
Load Growth Furecast Comparison
Weather
Actual Normalized Company Estimates
Year Load Lo:d 1377 1978 1979 1980
1977 2,405 2,350 2,314 - - -
1978 2,527 2,480 2,484 2,544 - -
1979 2,456 2,517 2,665 2,660 - -
1980 2,835 2,655 2,858 2,808 2,642 -
1981 (7/20) 2,930 N/A 3,064 2,967 2,766 2,800

Source: Company Response to TR-1l, TR-29, and Exhibit FIM, Schedule 2, Revised
6/25/%1

A recent study performed on behaif of the Commission utilized an end use

approach to estimating load growth. The best case scenario results are compared to
actual loads in the following table.

15




Touche Ross &Ca

Table III-3
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- Air conditioning saturation
- Conservation and efficiency

The model developed by PSO in conjunction with outside consultants separates
peak load into wo components, base load and temperature sensitive load. Each
Component it - ..:led separately and then summed to proc..e an estimate of total peak
loac.

Exhibit [MI-3 shows the results of the load forecast for the period 1982-1990 after
adjusting * Jjecreases in Western joads currently served by PSO. The forecas: assumes a
compo..  growth rate in peak load of approximately 3.6% before tne icad management
program and approximately 2.9% after adjustment for the load growth , rogram.

The inclusion of load management g.ins represents PSO's initi.] effort toward
reducing peak requirements through load management techniques. PSOs program was
initiated in June 1981 and concentrates on tue installation of remote radio controlled
devices on residential air conditioning units. As peak load periods occur, PSO can begin
cycling the air conditioning loads thus reducing peak load. While this program is still in
the experimental stages at PSO, other utilities have implemented similar programs with
varying degrees of success. Results from these programs indicate an approximate
diversified peak demand reduction per customer of | kw.

Te achieve the 1985 targeted load management benefits of 120 Mw will require a
significant effort on the part of PSO to install and operate load control devices. Based
upon information made available, PSO will have to install app .ximately 69,000 load
control devices by [985. This assumes PSO's estimate of an approximate diversified peak
demand reduction per customer of i.7 kw. The need for effective load management is
critical to PSO's capital constrained load limits which essentially recognize the inability
to maintain adequate reserve margins through the 1980s without load management gains.

To supplement the load management techniques discussed above, PSO has
identified several other approaches to enhance load reductions or supplement capacity
including:

- Supplemental energy sources
- Rate design

- Conservation

- Cogeneration

Supplemental energy sources include small hydro units, solar power, and wind
generation. Current efforts to develop supplementary energy sources are :till in the
research stag>.

To date, the economics of solar and wind generation have not proven to be cost-
effective on a large scale. Potential for small hydro production is limited within the state
and faces many legal and economic barriers. Most of the supplemental energy sources
represent long-term goals and provide little or no prospects for near-term implementa-
tion. Rate design approaches to peak load control center primarily around time-of-use
rates for residential service and increased demand charges and interruptible rates for
industrial customers. There are a considerable number of pilot programs among various
states offering tim=-of-use rates for residential customers which have resulted in
reductions of peak load demand, although they may not be as effec’ive in a weather
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sensitive service area such as PSO's. However, the implementation of time- of -use rates
faces many regulatory and legal barriers including:

- Design and justification of rate levels
- Rating period determinations

- Equipment requirements

- Cost/benefit co siderations

- Custorer acceptance

Increased demand charges for industrial customers represent an incentive for load
reduction through pricing mechanisms. PSO has indicated that large industrial customers
are in fact making significant efforts to recuce overall energy consumption although litt:e
has been achieved ir reducing peak load requirements; however, PSO belicves load
reductions couid be encouraged through higher demand charges. According to PSO, a
general consensus >i the i~dustrial group was that interruptible rates were undesirable and
would present a significant hardship o1 the individual companies.

PSO, along with other major Oklahoma utilities, is participating in the State's
residential ¢ -ervation program (EChJ). This program provides for home energy audits
by major utilities, the purpose of which are to ident.’y existing energy saving potentials
within res'dential dwellings and to educate consumers about conservation opportunities.
To date, the response in PSO's service area has been disappointing. Approximately |
percent of the customers have responded to the offer to perform an audit.

As a pa:t ~f the Public Utility Regulatory Policies Act of 1978 (PURPA),
provisions were inclu led to provide for —~senerat.on and small power producers' interac-
tion with public utilities. To date, PSO nas identified (wo new potential cogeneration
projects “ith near-term opportunity invelving the use o1 waste gas as a potential boiler
fue! and would require the installation of small units in areas where waste gas is available.
The pozential for generation from this source ranges from .07 "w to 7.0 Mw. "The
long-t. rm opportunity for cogeneration considers the possib.lity o’ siiing a plant near an
industr.al facility requiring steam thus utilizing by-product stearn from eiectric genera-
tion.

The PSO load forecast reflects current expectatiuas re:pect tc capacity
additions and retirements. With the exception of th~ Black © ~tion units scheduled
for service in 199] and 1994, the only other additional apa Juled is the Oklaunion

facility. This facility is a joint ownershic project witi.in .. entral and South West
Corporation (C&SY’; system, with which P>O has contrac* : jor 175 Mw available in 1987.
Scheduled retirer .ents are plannaJ for obsuiete or inefficient fac:'ities in 1981, 1985, and
1988 totaiing 77 Mw. Two critical assumptions included in the capacity forecast are
shown below:

- The PSO system will be able to interconnect with Texas; and
- Appropriate exemptions from the Fuel Use Act will be obtained.

The failure to achieve either of these assumptions will place PSO in jeopardy of not being
able to maintain adequa.e reserve margins t¢c meet anticipated load growth.

For planning purposes, PSO targets a 12% reserve margin which includes consid-
eration of the following factors:

- System reliability
- Plant size
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- Scheduled outages
- Unscheduled outages
- Weather variations

Considering the factors listec above, the impact on PSO's ability to provide
reliable service can be illustrated by assuming a forced outage during the peak summer
period of Northeastern Units Nos. 3 or & in 1982. The impact of such an occurrence would
reduce PSO's reserves from 596 Mw to 146 Mw or a reduction in reserve margin from 22%
to 5%.

There are many production planning models which attempt to quantify optimal
levels of reserve margins based upon, among uwther things, loss >f load probabilities;
however, it is clear from the example shown abodve that a 15 target reserve margin for
the PSO system is not unreasonable. As larger base load plants are constructed, reserve
levels in excess of 15% inay be necessary to provide system reliabilitv.

ALTERNATIVE LOAD GROWTH SCENARIOS
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