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CASE 28059 - Proceeding to ingquire into the financial and
economic cost implications of constructing the
Nine Mile Point No. 2 Nuclear Station

OPINION NO. 82-7
OPINION AND ORDER CONCLUDING
INQUIRY INTO FINANCIAL AND ECONOMIC

COST IMPLICATIONS OF CONSTRUCTING THE NINE
MILE POINT NO. 2 NUCLEAR STATION

(Issued April 16, 1982)

BY THE COMMISSION:

INTRODUCTION

On September 2, 1981, we initiated a proceeding to
review two reports that had been issued concerning the construction
costs and schedule for completion of the Nine Mile Foint 2 Nuclear
Power Plant (NMP-2), and the economic and financial implications

likely to result from the continuation of this project.l/ In July 1981,

1/ Order Establishing Proceeding, issued September 2, 198l. This
proceeding was established in the context of three cases:
Case 27709 - Proceeding on Motion of the Commission as to the
Investigation of Nine Mile Point No. 2 Nuclear Power Plant Con-
struction Costs; Case 27984 - Niagara Mohawk Power Corporation =
Electric Rates; and Case 28059 - Proceeding to Inquire into the
Financial and Economic Cost Implications of Constructing the
Nine Mile Point Unit No. 2 Nuclear Station.




CASE 28059

Theodore Barry and Associates (TB&A) and its subcontractor
Canatom Inc. issued their independent assessment, prepared at our
request, of the participating utilities' estimates of the con-
struction costs and schedule. And in September 1981, a team of
engineering and financial specialists on our staff issued their
report comparing the economic and financial implications of con-
tinuing the Nine Mile project against several alternatives.

To focus this proceeding, we requested that the parties
direct their attention to the staff's analyses and conclusions,
and consider the relative strengths and weaknesses of the methods
staff had used, as well as the reasonableness of the assumptions
included in the staff study. And we also asked them to explain the
neea for any study, alternatives or assumptions -- other than the
ones staff had employed -- that they would have us consider.

Public hearings began on December 1, 1981 and contin-
ued through December 11 before Administrative Law Judge Stewart
C. Boschwitz, Commissioner Richard E. Schuler and Commissioner
Rosemary Pocler.l/ The record in this proceeding consists of a
transcript of about 4,250 pages, 105 exhibits, and briefs and re-
plies submitted by the various parties. The parties actively
participating were the electric companies involved in the Nine

2/
Mile project: Department of Public Service (DPS) staff; a coalition

1/ Chairman Paul L. Giola was also present at several hearings.

2/ Niagara Mohawk Power Corporation, Long Island Lighting Company,
New York State Electric & Gas Corporation, Rochester Gas & Llectric
Corporation, and Central Hudson Gas & Electric Corporation --
collectively referred to as the utility co-tenants.

.



CASE 28059

of parties represented by the Consumer Protection Board (CPB);
the Environmental Defense Fund (EDF); the Capital District Anti-
Nuclear Alliance (CDANA); Mr. John J. Mavretich, representing
Assemblyman Maurice D. Hinchey; The Business Council of New York
State, Inc. with the Greater Syracuse Chamber of Commerce and the
Chamber of Commerce of Oswego; and Central Hudson Gas & Electric
Corporation.l/

Our consideration of this proceeding began on Jan-
uary 26, 1982 when Judge Boschwitz presented to us a report
summarizing the record and the positions taken by the various
parties. On February 3, 1981, w2 heard the parties' oral arguments
and we provided them an opportunity to respond to our guestions
concerning their presentations and positions.

From our investigation in this proceeding, and our
review of the record developed, we have concluded that the TB&A/
Canatom and staff studies provide reasonable and fair assessments
of the probable consequences of proceeding with NMP-2, and are
generally well supported analyses that fulfill their intended ob-
jectives. We have also concluded that the arguments raised by
the parties in response to these studies, which in some cases
might lead to somewhat different conclusions on individual issues

than those reached in the staff and TB&A reports, are not sufficient

1/ Central Hudson participated both individually and as a member
- of the group of utilities.
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either individually or collectively to disturb their common
conclusion -- that continuation of the Nine Mile Point No. 2
project is warranted. We have further concluded that, as the

Nine Mile project continues, we should take various administrative
steps and actions designed to facilitate the project's early com-
pletion in an efficient and cost effective manner. We now turn

to a discussion of the two studies, the parties' submissions in
this proceeding, the numerous issues in contention, the analysis
leading to our conclusion that continuation of the projuct is
warranted and, finally, the measures being taken to encourage the

expeditious and cost-effective completion of the Nine Mile project.

THE TB&A/CANATCM REPORT

In July '980, we selected Theodore Barry & Associates
and Canatom Inc. to assess independently the Nine Mile co-tenants'
most current estimate of the cost and time needed for completing
the project. In September 1980, the co-tenants issued a revised
cost and schedule estimate prepared by Stone & Webster, which
showed that the plant could be completed and placed in commercial
operation in October 1986 at a cost of $2.4 billion excluding an
allowance for funds used during construction (AFUDC) or $3.7
biilion including AFUDC. Since the time this project began, there
has been a series of increased cost estimates. We felt it im-
portant, therefore, to obtain an independent and objective assess-
ment of the co-tenants' most current projected cost and schedule,

and we commissioned TB&A/Canatom to perform that task. And we
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directed TB&A and Canatom to assess, as well, the co-tenants'
ability -- primarily that of Niagara Mohawk Power Corporation,
which owns a 41% share of the plant and has lead responsibility

for its construction -- to manage the project and exercise proper
control. We also identified aspects of the technical design to be
evaluated; directed studv of Niagara Mohawk's ability to respond

to changes that might be required by the Nuclear Regulatory Com-
mission; and directed an assessment of the guality control measures
being used on the project.

As a result of their study, TB&A and Canatom concurred
with the co-tenants that a 1986 commercial operation date for the
Nine Mile plant is possible; nevertheless, they observed that con-
struction slippage of about one year was likely and that a 1987
in-service date was more probable. 1In this regard, they pointed
out that action by management could mitigate possible slippage but
that adoption of new regulatory requirements might further delay
the plant's commercial operation date. As to the plant's cost,
TB&A/Canatom noted that construction slippage, cost escalation, and
changes in applicable AFUDC rates and regulatory requirements could
increase the total cost of the project significantly beyond the
co-tenants' $3.7 billion estimate. They observed that economic
and regulatory uncertainty plays a large role in the ultimate cost
of the Nine Mile plant.

From this assessment of the co-tenants' managerial
ability, TB&A/Canatom concluded that, if the companies dedicated

themselves through the remainder of the plant's construction to

aBa
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implementing the various recommendations and improvements offered
in the report, management woulcd be able to see the project through
to completion and commercial operation. And the TB&A/Canatom

team was satisfied that management and the project contractor have

the ability to handle the technical aspects of the project.

STAFF'S ECONCMIC AND FINANCIAL STUDIES

To complement the TB&A study, staff assessed the
economics of providing additional generation capacity in various
ways either including or excluding a completed Nine Mile plant.
Staff's study sought to identify the more economic of the several
plans it considered. Staff also examined the potential financial
impact that some of its generation expansion plans would have on
each of the electric companies participating in the Nine Mile
project and, consequently, the effects the plans would have on
the rates the companies would charge their customers. From its
economic and financial evaluations, staff has concluded that the
completion of Nine Mile is warranted and that the project can be
reasonably financed. But it emphasizes that management for this
project must give proper attention to controlling costs and meeting
the schedule established to ensure the earliest possible date for

commercial operation of this plant.

Economic Studies

Essentially, staff posited six plans for providing ad-
ditional generation capacity through the mid-1990's. Three in-

cluded the Nine Mile facility, and three assumed the plant would not

-
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be completed but that a comparable amount of capacity would be
obtained from the construction of new coal-fired generating stations.
In each instance, staff considered the costs of constructing new
plants, the cost of producing electricity throughout the period
studied, and the cost of either completing or abandoning the Nine
Mile project. To perform its study, staff had to make various
assumptions and estimates of future conditions. For instance,
staff estimated future fuel costs, the amount of generation capacity
needed to serve customers throughout the State, capacity factors
for nuclear and coal facilities, inflation and cost escalation, and
the AFUDC rate through the period. With regard to Nine Mile, staff
assuned a 1987 in-service date and a construction cost of $4.9
billion (including AFUDC) in each of the three cases that contem-
plated completion of the plant. In the other cases, recovery of
amounts already spent on this project and amounts needed tu cancel
the project were assumed.

As a result of its study, staff found that each of the
three plans that included a completed Nine Mile plant had signifi-

cant economic advantage in comparison to its alternative.

Financial Studies

Staff's financial analysis explored the possible effects
that completion of Nine Mile could have on each of the co-tenants.
As in the case of staff's economic analysis, certain assumptions
and estimates were necessary. Of significance were staff's as-
sumptions that each co-tenant would earn its allowed rate of return
and that the currently high cost of debt and equity financing

would decline gradually. Staff acknowledged that increases in

o P
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electricity prices could be expected between now and 1987, and
that the co-tenants would require large amounts of new capital
to be able to finance Nine Mile and other construction projects
to which they are ~omitted. Staff's study points out, however,
that Nine Mile should provide substantial net economic benefits
to ratepayers in the long run.

Staff concluded that each of the utilities should con-
tinue to participate in the project because the additional capi-
tal could be raised on reasonable terms and conditions so long

as there is adequate and timely rate relief.l/

SUMMARY OF THE PARTIES' PRESENTATIONS

As we have already noted, this proceeding was established
to provide interested parties an opportunity to present to us what
they perceive to be the strengths and weaknesses of the TB&A/Canatom
and staff reports, as well as other approaches for ccnsidering the
Nine Mile project and alternatives to it. The co-tenants con-
sidered the staff study to be generally acceptable even if they
did not necessarily agree with each of the assumptions and estima-
tions staff made. And, as pointed out below, they have acted to
carry out the recommendations suggested by TB&A/Canatom.

The coalition headed by CPB presented a set of critical
assumptions =-- differing from the ones staff employed -- that, when
used with other elements of staff's economic study, assertedly

showed that the advantage staff found in a generation expansion

1/ Staff reserved judgment as to Central Hudson pending completion
of Case 28026, where that utility's participation in NMP=-2 is
being separately considered.
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plan including a completed Nine Mile facility could disappear.

In its variation of the staff study, CPB altered assumptions for
the cost of capital, nuclear capacity factors, sunk costs on the
Nine Mile project, capital costs for new coal-fired units, the
cost to complete the Nine Mile facility, and the time for install-
ing new coal plants. CPB also presented a list of other assumptions
and estimates staff had made that, in its view, can be debated,
reasonably altered or placed into question. Another portion of
the CPB presentation attempted to compare the cost of completing
the Nine Mile unit with the cost of three coal-fired units as an
alternative.

The Environmental Defense Fund (EDF) presented, as an
alternative for us to consider, a program of energy conservation
measures and alternative energy sources that if successfully im-
plemented could produce additional energy and energy savings
equivalent to the amount of energy the Nine Mile facility would
provide. EDF suggested that, at a cost less than that needed to
complete Nine Mile, the utility co-tenants could implement measures
designed to increase the efficient end use of electricity by resi-
dential and commercial customers, develop cogeneration and small
hydroelectric facilities, and conserve energy through the reduction
of voltage levels on the companies' distribution systems to minimum
acceptable levels.

The Business Council of New York State.and the Syracuse

and Oswego chambers of commerce have commented on the employment

-



CASE 28059

and local community economic benefits that would ensue from
completing the Nine Mile project. The Capital District
Anti-Nuclear Alliance (CDANNA) has expressed its opposition
to the continuation of this project and its doubts about the
cost and schedule estimates that have been presented by the
utility co-tenants.

Mr. Mavretich's presentation on behalf of Assemblyman
Hinchey and Central Hudson's individual presentation focused
primarily on Central Hudson's involvement in the Nine Mile
Project. That subject is being considered separately in

Case 23026 and will not be dealt with further in this decision.

-10-
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DECISIONAL ANALYSIL

At the outset, we think 3some general observations
about the efforts of TB&A and staff are in order.

We consider the TB&A/Canatom study of the Nine Mile
project to have been a worthwhile undertaking that has provided us
with useful insights and important recommencations for improving
the periormanc hose responsible for this project. As to
the schedule and cost for completing the project, the study has
provided a helpful analysis of some of the cost changes experienced
while tnis plant has been in progress and, more importantly, has
iocused attention on factors =~ both within and outside of the
cotenants’' control =-- that can significantly affect the plant's
ultimate cost and completion data.

The study finds that the completion of Nine Mile late
in 1986 remains a possibility that the cctenants should continue
to strive for; but we must also acknowledge the possibility it
raises that completion of the préject may slip into 1987, an< the
additional possibility that currencly unknown and unpredicted events
could have a further impact cn the schedile. Neveitheless, we find
sufficient reason to believe that the schecule and cost estimates
now before us are, in several impoitant respects, more reliable than
those previously prepared; for the plant is now further a.ong than
it was when earlier estimates were made; most materials have already
been procured; and the cost estimation process itself has been

improved by including an appropria:e allowance for contingencies, etc.

e
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The TB&A/Canatom study points out =-- significantly in our view =--
that through effective management action some potential slippage can
be mitigated and costs curtailed. To assist management, the study
provided a list of detailed recommendations designed to improve
project supervision, control costs, and fulfill the project schedule.
The co-tenants have made considerable progress in implementing the
TB&A/Canatom recommendations and we expect substantial benefits to
ensue from that effort.

Staff's studies have also proven to be valuable analytical
tools that have helped us probe both the benefits to be gained from
continuing the Nine Mile project and the consequences of turning
to alternative means for achieving a comparable amount of capacity
to serve developing energy requirements and reducing the use of oil
as a generating fuel. We are generally satisfied with the additional
perspectives the staff studies have provided us for considering the
economics of alternative generation expansion plans and the range of
financial consequences that can be expected to develop from proceeding
with any program designed to ensure adequate and reliable electric
capacity in years to come. We believe that staff performed its
studies in a conscientious and professional manner; we are persuaded
that .t employed, in general, an objective and reasonable perspective
for testing and evaluating available data and potential developments
bearing upon the continuation cf the Nine Mile project and the
utilities involved in this effort. And we appreciate, as well, the
additional alternatives laid before us by the CPB, EDF and other
parties. Besides permitting us to test the sufficiency of staff's
analysis, we find, as we discuss below, EDF's proposal of alternative

energy sources and conservation incentives merits further consideration

in its own right.
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higher rates some $1.75-2 billion, without receiving any
attendant benefit.l/ It is worth emphasizing that, because it is
well underway, NMP-2 can begin providing fuel savings well before
any of the other supply alternatives. Furthermore, although
projections of the remaining or incremental cost for NMP-2 and the
various alternatives are the important factors in evaluating the
relative economic benefits, the expenditures to date on NMP-2 are
a certainty that must be accorded substantial weight regardless of
what alternative is chosen.

We hasten to add that we have provided all par:ies a
full, fair and meaningful opportunity to present their views and
that no party has been able to demonstrate to our satisfaction that
the completion of NMP-2 would be clearly uneconomic. The opposition
parties, at best, have shown that abandonment might be justified on
an economic basis only if one adopts a combination of several signi-
ficant negative plant impacts proposed by intervenors. As we discuss
in more detail below, we are persuaded that, in general, the pro-
jections made by staff were more balanced and reasonable than those
proposed by the parties urging abandonment.

Insofar as the financial implications of NMP-2 are con-
cerned, we find that the opposition parties have failed to refute
staff's cortention that each of the utilities will be able to
finance NMP-2 with reasonable costs and conditions. On the basis
of present information, these conditions will not require actions

on our part any different from those we have undertaken in the

I77 Tnis assumes, of course that the expenditures were prudently
incurred, and includes cancellation costs and additional AFUDC.

-14-
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past to provide the utilities with significant construction
requirements the resources required to support those undertakings.
We note further that the efficacy of various forms of rate and
cash flow relief mechanisms are being fully explored in the
context of our Generic Financing ptoceeding.k We are confident
that we will be able to reach conclusions in that case that can
be implemented prospectively to ensure that the utilities are
able to finance construction of NMP-2 at the lowest possible cost
to ratepayers.

Turning to CPB's Komanoff alternative, we have evaluated
its merits with care but conclude that it does not offer a realisti-
cally attainable choice to continuation of NMP-2. As we observe
below, it relies heavily, for its asserted econcmic advantage over
NMP-2, upon the early installation of three coal units. We believe
that the in-service dates projected for these units by CPB are
wholly unrealistic given the approvals that would be necessary and
the lead time required for equipment procurement. Moreover, the
plan is also heavily dependent upon using a 60% capacity factor for
NMP-2 and a much larger 70% capacity factor for coal-fired facilities.
We do not consider that differential in factors more probable
than others introduced in this case and certainly would not

predicate approval on an alternative to NMP-2 on the likelihood

I/ Case 27679 - Proceeding on Motion of the Commission to investigate

= the financing plans for major New York combination electric and
gas companies. We should also note that cash flow adjustments
have little or no impact on the economics of alternative pians.
Rate increases required to improve cash flow reduce future revenue
requirements.

«lSe
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of its attainment. For these reasons, we are constrained to
reject the CPB Komanoff alternative.

The other major alternative we have evaluated in this case
was presented by the Environmental Defense Fund. EDF has presented,
in our estimation, a very ambitious program of conservation measures
and other proposals that is, in several instances, worthy cf addi-
tional consideration and, if feasible, should be pursued. Nevertheless,
the EDF program was presented here as a possible alternative to the
inclusion of Nine Mile in a generation expansion plan. As such, we
have serious reservations about the ability of this program to
achieve not only the energy savings it promises, especially con-
sidering the State's dependence on foreign oil, but also capacity
savings of the magnitude necessary to abandon plans for making
timely additions to the State's available capacity. EDF has identi-
fied areas where additional conservation efforts could be cf
benefit and it has outlined some of the means potentially available
for controlling and eliminating various amounts of existing energy
usage; but its presentat.on does not make us sufficiently confident
that the program can succeeed either substantially or in ample time o
provide highly valuable oil displacement and forestall capacity
shortages in the co-tenants' service territories. On the contrary,
we perceive significant legal, administrative and practical obstacles
that stand in the way of achieving the results EDF envisions. Before
EDF's plan can be relied on as a basis for avoiding an otherwise

needed expansion of non oil-fired generation capacity, the program

=16=
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must first be shown to be both a feasible and reliable alternative.
Since that has not been demonstrated on this record, it must be
rejected as an unsuitable alternative to continuation of NMP-2,
This is not to say, however, that a program of
ambitious conservation-related undertakings, similar to those
suggested here by EDF, would not be desirable for New York
utilities, wholly apart from NMP-2. Because we think that EDF's
suggestions merit further consideration, we have directed staff to
commence an investigation of these measures and we will shortly

commence a formal proceeding to evaluate their practicability.

=l 7=
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FINDINGS AND DETERMINATIONS

In the paragraphs which ensue we summarize, based on
our review of the record and the report presented to us by Judge
Boschwitz, the positions taken by the parties on these issues,
the principal arguments presented in support of those positions
and, where appropriate, our findings. 1In those cases where we do
not reach specific findings, our decisional analysis has fully
considered the points raised by tne parties. As we have discussed
above, we have in these instances, concluded that the range of
reasonable results suggested by the record evidence on such issues
would not provide a basis either individually or collectively for
disturbing the recommendations in the TB&A and staff reports. We
will begin with the economic implications of NMP-2, then discuss
its financial implications and finally review the other alternatives.

Economic Implications

The principal differences between the parties as to
economic implications of NMP-2 concern the following issues:

A. The Cost of Constructing NMP-2

B. Capacity Factor

C. Installation Dates for New Coal Capacity

D. The Cost of Constructing Coal-Fired Facilities
E. Sunk Costs

F. Cost of Capital

A. The Cost of Constructing NMP-2

The issue having the greatest impact on our decision is
the projected cost of NMP-2. The co-tenants, as noted above,
projected that the plant will be in service in November 1986 at
a total cost of $3.7 billion, of which $2.4 billion is direct
cost, including projected escalation.

Staff and TB&A consider a one-year slippage in the
in-service date of NMP-2 to be likely and, in that event, staff

projects a total cost of $4.¢ billion, of which $2.89 billion

relates to direct costs, including projected escalation. 1In
-18-
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the event the plant is concluded in 1986 as the co-tenants prc-

ject, staff nevertheless projects a higher cost than the co-

tenants, i.e., $4.3 billionﬂ of which $2.6 billion is direct cost.
Both CPB and EDFl/attack these estimates although neither

independently studied them. CPB questions (1) the extent of TB&A's

investigation and its reliance on Stone & Webster's (S&W) estimates,

(2) the level of contingency allowance for both (a) nuclear, and

(b) non-nuclear, related matters, (3) the allowance for "indeter-

minates", (4) the failure of TB&A to make a productivity adjust-

ment, and (5) the staff's escalation rates.

(1) The Extent of TB&A's Investigation

According to staff, TB&A thoroughly reviewed cost and
schedule projections, project management, engineering, contracts
and their administration, financial planning, accounting control,
and technical factors affecting design and construction for the
period 1978-1980. The TB&A findings are set forth in Exh. 1. Al-
though TB&A provided the basis upon which staff found that an in-
crease in project cost of more than 30% over the co-tenants' esti-
mate is likely, CPB nevertheless contended the TB&A audit was flawed.

CPB argued that of six general categories comprisinoc the
base estimate, TB&A separately estimated only two, i.e., contin-
gency and escalation, and uncritically accepted the cost calcula-
tion of the co-tenants and S&W with respect to the other four.
Additionally, CPB questioned the accuracy of J&W's projections
in view of its forecasting record at NMP-2 and at Shoreham. And,
TB&A is criticized for not having reviewed activities between

1974 and 1978. For those reasons, CPB contends: "TB&A had no

I/ EDF, which has adopted staff's projected cost for NMP-2 for
the purpose of its study, offers relatively minor criticisms
which for sake of conciseness, will not be repeated here.

-19-
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basis for concluding that S&W had succeeded in weeding out the
causes of its prior forecasting errors."

Both staff and the co-tenants responded to CPB. Staff
pointed to numerous areas where TB&A, in its report, took issue
with the co-tenants as evidence of the fact that TB&A did not un-
critically adopt the S&W estimates. Further, staff disagreed
strongly with CPB's assertion that "TB&A merely spot-checked
selected ccst parameters." And staff alluded to Exh. 1, Chapter
III, of Vol. 1 as evidence of TB&A's more detailed efforts to
verify the projected cost of NMP-2.

With regard to the revised estimate of S&W, the co-tenants
referred, as evidence that prior forecasting errors were likely
to have been weeded out, to the fact that it estimated that the re-
vised estimate required apprcximately 15,000 hours over six months for
its complation. Insofar as the prior forecasts were concerned, the
co-tenants also stated that, for the first time in 1980, allowance
was made for changing regulatory requirements and for unknown
future regulatory contingencies.

We find that a review of the TB&A report (Exh. 1),
particularly Vol. 2 thereof, does not support the position of CPB
regarding the depth of the TB&A analysis. While it is almost
certain that TB&A could have done more work independently, the
productivity of such an effort cannot be presumed from CPB's
cross-examination of TB&A nor from CPB's arguments. We are satis-
fied that TB&A conducted a thorough and objective review of all

of the critical factors affecting the project and that the report
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provides a satisfactory framework for our decisional
analysis.

(2) Allowance for Contingencies

TB&A, as Table 1 below reveals, increased the allowance
for contingencies by about $100 millicn (before adjusting for
escalation). The co-tenants, while not agreeing with TB&A, did not
challenge that revision. However, CPB challenged several of the
ccmponent parts of the estimate, principally the allowance for
requlatory changes, but also the allowances for so-called
indeterminates and work stoppages.

The co-tenants allowed $30 million in the base cost for
unidentified and possible future expenditures for regulatory scope
changes (plus $12 million in escalation). TB&A considered $100
million in base dollars (plus $40 million of escalation), repre-
senting 10% of the reraining base construction cost, to be more
reasonable. Both parties also allowed $15 million in base dollars
for future unidentified quality assurance/quality control require-
ments. CF” would increase the level of these two items from the
$115 million projected by TB&A to $390 million.

CPB estimated that new regulatory impacts will occur at
approximately the same rate as regulatory impacts in the period
1972-80 ($56 million in constant 1980 dollars), exclusive of
schedule extensions. TB&A and the co-tenants contend, on the other
hand, that the rate of new regulatory impacts will decline, given
that most new Three Mile Island-related changes have already been
introduced and that the number of new regulatory changes issued by

the NRC over the past several years has declined sharply.
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TABLE T
ANALYSIS OF Allnthth AND CONTINCENCIES

(5000)
NIAGARA MOHAWK/
STONE & WEBSTER TB&A /CANATOM
_ ALLOWANCE ALLOWANCE
Base Escalation Base Fscalatlon
1. Allowances For Identifled And Expected
Future Expenditures
Three Mile Island $ 40,000 $16,000 $ 65,000 $26,000
A.T.M.S. 3,300 1,320 3,300 1,320
Resldual Heat Removal 3,100 1,240 0 0
Geology 18,600 2,790 2,000 300
Advisory Support Labor 15,000 7,100 15,000 7,100
Craft Labor Attraction 75,000 21,450 715,000 21,450
Manual Labor Trainling 10,000 2,020 10,000 2,020
; N $165,000 $51,920 $170,300 $58,110
Total ITdentified And Expected $216,920 $228,490
2. Allowances For Unidentified And
Possible Future Expenditures
Indeterminates (Estimating Inadequacies) §25,000 S 9,060 $ 50,000 918,120
Work Stoppages 10,000 2,020 10,000 2,020
Future QA/QC Requlrements 15,000 4,000 15,000 4,000
Scope Modification Due To Client Request® 15,000 6,000 15,000 6,000
Scope Modification Due To pegulatory Changes 30,000 12,000 100,000 40,000
$95,000 $33,080 $190,000 $70,140
Total Unidentified and Possible $128,080 $260,140
GRAND TOTAL $345,000 $468,630

# NOTE: This ltem taken as 13% of original total provision for scope modlflcations.
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Staff attacked CPB's failure to address adequately
technical factors which might cause the rate of increase in regu-
latory requirements from 1972-1980 to abate. Staff argued that
a site-specific review of the type conducted by TB&A should have
been performed by CPB and further that CPB speculated as to the
impact of unresolved safety issues without studying or understanding
the design of NMP-2.

In response, CPB argued that staff rejected its extra-
polation of historic trends "while at the same time accepting
TB&A's analysis that merely assumed a dramatic reversal of past
experience without any empirical or statistical support." And,

CPB noted that TB&A, two months before TMI, was similarly pro-
jecting reduced regulatory requirements. In addition, CPB stated
that its goal was only to identify areas in which there were out-
standing issues, with potentially serious cost consequences.

Finally, CPB arcued that if there are outstanding technical issues,
no one can be confident as to the impact on NMP-2. And, CPB con-
cluded that these facts merely "highlight the uncertainties attendant
on continued construction of Nine Mile 2."

The position of the utilities, which is that $30 million
will be adequate to address future unspecified regulatory require-
ments, is supported largely by the testimony of three expert
witnesses, i.e., Mr. Joseph Hendrie, a former chairman of the NRC,
Mr. John Young, a member of the Reagan administration transition team for

the NRC and Mr. Saul Levine, a former high-ranking employee of NRC and its
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predecessor agency (the AEC) from 1962-1979. The collective
judgment of these witnesses is that there will be a substantial
reduction in the rate of future regulatory activity and that
recent NRC actions indicate its intent to institute safeguards
against unnecessary regulatory changes and to promote timely
and efficient licensing.

In view of the record evidence, we find staff's site
specific projection of the NRC's requirements tc be more reasonable
than CPB's simple extrapolation of regulatory changes experienced
over an historical period.

(3) Indeterminates and Work Stoppages

CPB, on brief, criticized TB&A for increasing the allow-
ance for indeterminates, i.e., inadequacies in estimation and
human fallibility, only from $25 million to $50 million and
for failing to increase the S&W estimate of $10 million for work
stoppages.

CPB criticized TB&A for employing a generic rather than
site specific analysis for indeterminates and CPB suggested a
total of $60 million would be more representative. The difference
between TB&A and CPB, although large in absolute terms, i.e.,
$1C million, is simply not material in the context of this proceeding
and need not be considered further.

As for the $10 million in 1980 base dollars allocated for work

stoppages, that amount reflects the cost of the only significant
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direct cost escalation rates of 10.5% for 1980-85 and 9.5% for
1986-90.1/ These rates were developed based upon examination of
the relationship between the CNP implicit price deflator and
various Handy-Whitman construction indices, as adjusted.

CPB argued that the escalation rate should be 12.5%. That level
of escalation was the upper limit of the range suggested by TB&A
in its audit report (10-12.5%).

According to CPB, TB&A did not consider the Handv-Whitman
index sufficiently reliable for developing escalation rates
"because, in recent years, experience indicates that the use of
composite or general indices have understated actual cost increases
of component costs." A second criticism of CPB was that staff
assumed the GNP price deflator will be 8.5% per year from 1980
through 1985 although inflation was -- at the time of its presen-
tation -- still in the vicinity of double digits. Thus, CPB con-
tended "that attaining the average Staff level for these years will
be extremely difficult, if not impossible."

The staff projection is based on forecasts for 1989-90
of the GNP implicit price deflator developed by Chase Econometrics
and by Wharton Econometrics Forecasting Associates, Inc. Their pro-
jections, which suggest that general rates of inflation will in-

crease more slowly over the latter half of the 1980's relative to

1/ The co-tenants, for the years 1981-86, adopted escalation rates
in the range of 7.3-8.8 percent.
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the early part of the decade, and the fact that the GNP implicit
price deflator increased only at a compound annual rate of 6.9%
from 1970-80 led staff to the 10.5% rate for 1980-85, a 9.5% rate
for 1986-1990. We find, therefore, that the escalation rates

employed by staff are reasonable.

B. Capacity Factor

An issue having a significant impact on the results of
the various studies is the level of capacity factor assumed for
the Nine Mile plant. For example, the staff projected the net
economic advantage of Plan A (its base case) over Plan B (the large

coal alternative) of $1.137 billion at a 68.3% average capacity
1/

factor for NMP-2.”  1f, however, the realized factor is 60% as
posited by CPB and EDF, the advantage of Plan A declines to $574
million. Similarly, the economic advantage of Plan E (NMP-2
only) over Plan F (1085 MW of coal capacity) declines from $1.98
billion to $1.28 billion if that adjustment is made.

CPB and EDF base their suggested 60% capacity factor on
realized capacity factors through December 1980 for comparably
sized nuclear plants. According to those parties, the 20 or so
existing commercial size BWR 3 and 4 units have averaged 59%, with

larger reactors, akin to NMP-2, having slightly lower capacity

factors.

1/ For other operating nuclear reactors in the State, staff employed
capacity factors rangingy from 67-75%.

27 =



CASE 28059

CPB offered various reasons which tend to either in-
crease or decrease capacity factors and which CPB considered ap-
plicable to the issue. Ultimately, CPB presented the 60% factor
as its judgmental choice.

Staff assumed a 62% capacity factor at NMP-2 for the
first three years of its operation (the immature years) , and 69%
for the remaining 27 years of the assumed 30~-year service life.

Staff appeared to base its projection of a 69% capacity
factor (after three years) on the operating experience of NMP-1
and design improvements in NMP-2, Staff asserted that NMP-1, which
was the first commercial BWR produced by General Electric, ap-
proached a 62% factor in its immature years and has averaged 65%-70%
since (the capacity factor fluctuates widely from year to year
because NMP-1 is refueled every other year; in the years 1976-80
the respective capacity factors in percent have been 77, 55, 84,

56 and 85). sStaff contended that the capacity factor of NMP-2
will be better than NMP-1 because of various design improvements.

In general, CPB and EDF, on brief, attack staff and the
co-tenants, whose witness generally concurs with staff, as relying
on speculative improvements in design while ignoring the risks and
uncertainties associated with the newer design and for failing to
make allowance for age in projecting capacity factors.

After all is said and done, the principal difference
between CPB and EDF, on the one hand, and staff and the co-tenants,
on the other, is that the former would rely on an average of all

experience for a given class of reactors while the latter would rely on more

recent operating experience and engineering aevelooments. Otherwise, these parties Point
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to indeterminate countervailing factors which could lessen or
improve capacity factors in the future.

We find that staff's capacity factor projection was
arrived at on the basis of an assessment of relevant experience
and specific design improvements in the NMP-2 design. While no one
can project with confidence the actual operating experience of any
specific plant over a period of thirty to forty years, we find that
staff's projection is no+ unreasonable.l/

C. Installation Dates for New Coal Capacity

As mentioned above, CPB altered the time required for
installation of new coal plants in its variation of staff's study.
According to CPB, if the design for the Somerset coal-fired station
were adopted for the Jamesport and LEGS facilities, which are already
certified for coal-fired units, a significant percentage of the
plant engineering will have been completed, thus lessening the con-
gtruction schedule for coal facilities to 4-5 years. In support of
that conclusion, CPB stated that Kansas Power and Light is constructing
a station which will have four 680 MW units, and that two of the
units were completed in less than five yYears and a third will be
completed in about four years.

Both staff and the co-tenants introduced witnesses who
challenged CPB's hypothesis. Staff explained that although the
LEGS and Jamesport -ites have been licensed, a final design and
and compliance filing must be submitted to and approved by the
Commission, and studies must be made as to the type of coal to be

used before preparation of specifications for major items of

1/ We nute also that CPB assumes that the nuclear capacity factor will
be significantly poorer than the factor it used for coal plants
(60% vs. 70%), whereas staff assumed a much smaller differential
(69% vs. 73%). We think staff's differential is more realistic, and
it is this differential that affects the relative economics between
Nuclear and coal-fired facilities.
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equipment can commence. However, the critical path for such
facilities, in staff's estimation, is the steam generating
system; according to staff, an estimated seven years is required
from the time that system is ordered to completion of the project.
Thus, staff concluded that even if the Somerset desiyn were
employed, at least eight years' lead time would be required.
And, staff and the co~tenants contended that the need for
additional federal permits, and modification of the existing
Article VIII Certificate could extend that lead time.

The co-tenants postulated that it was unrealistic
to believe that even eight years is adequate lead time for
such facilities since a study of air emissions on grapes is
necessary at LEGSl/ and because they believe it unreasonable to

assume, as staff does, that the utilities would, in view of their

experience in Article VIII, expedite construction by undertaking

various tasks on parallel paths. In sv-mary, the co-tenants
argue it will take until 1992 to bring a coal-fired plant into
commercial operation.

We agree with staff and the co-tenants that the installation
dates for new coal capacity assumed by CPB are unrealistic in
light of the licensing, design and procurement lead times associated

with such ventures.

1/ Staff does not necessarily agree, based on its interpretation
of Siting Board orders in C. 80007, that the "grape study" at
LEGS would delay its in-service date.
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D. Coal Capital Costs

CPB developed lower construction cost estimates for new
coal plants than either staff or the co-tenants. Those estimates
were derived from empirical analyses of the costs of constructing
116 coal units in this country from 1972 to 1577, and the results
were tested by studying the actual costs incurred to build NYSEG's
Homer City Unit 3, modified to reflect incremental pollution con-
trol equipmen+ costs. CPB concluded that coal-fired units located
in the northeast will cost 14% more than the national average and
26% more if equipped with scrubbers, but that the cost is 9.6%
less than the national average if two or more identical units are
constructed at a common site. The principal objections lodged
to the CPB analyses by staff and the co-tenants are that they
fail to account for economies of scale, and misuse a particular
formula employed in the study.

Staff based its cost estimates on more site specific
data. For the Jamesport unit, staff employed the 1981 § 5-112
report to SEO which contains specific estimates for that unit.

For the LEGS units and the "generic units" in the various staff
plans, staff adopted the construction pattern of the Somerset unit
because it represents the most recent data available and because
its "pollution control equipment requirements are approximately

equivalent to the expected requirements at the LEGS site.”

-31~






CASE 28059

These amounts were assailed by both EDF and CPB as
being excessive. The basic objection to the estimate, voiced
primarily by EDF, is that it appears to overstate dramatically
demclition and site restoration activities of the partially con-
structed plant, since it infers that the ~ost of dismantling a
radicactive facility after the end of its operating life (esti-
mated at $101 million in current dollars) would be less than the
cost of removing a non-radicactive facility one-third complete.

A second major objection, offered by CPB, was that
the salvage estimate of abcut 10% of cancellation costs ($38
million) is understated, in view of, among other things, a year-old
report stating that the amount of equipment that could be salvaged
for a coal plant was about $245 million. CPB believed that the co-
tenants gave inadequate weight to the possibility of transferring
a number of components to a coal-fired unit, and to the likelihood
of sale to other nuclear projects.

We agree that there is a reasonable basis for EDF's argu-
ment that staff may have overstated demolition and site restoration
costs, particularly in light of the comparison EDF makes between
the costs indicated for dismantling a radioactive facility and the
estimate employed for demolition and site restoration of a partially
completed non-radicactive facilitv. It is more reasonable, in our
view, to expect the costs of dismantling a fully operational
radiocactive facility to exceed the costs of removing the existing

partially completed plant. We also tend to agree with CPB that
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the salvage estimate employed by staff may be somewhat understated
because it would appear that greater weight should have been given
to the possibility of transferral and sale of components to other
utilities. However, one can also conclude from this record that
dismantling with the goal of maximizing salvage value would be
more costly than otherwise--which may offset significantly any

gain associated with a more careful salvage effort.
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TABLE 2

Nine Mile Point II Cancellation Costs Through 1980

{($ millions)

Invoices in progress $ 35
Contract cancellations 15
Remove reactor pressure vessel 3
Remove stator 1
Fill lake tunnels and screenwall 2
Remove permanent plant equipment and

demolish buildings 75
Backfill and landscape 7
Cherry Hill purchase order cancellations 90
Cancel contracts with General Electric,

Nuclear Steam Supply System, 10

Power Generation Control Complex 30
Shutdown Stone and Webster headquarters 15
Contingency 60

Niagara Mohawk and Co-Tenant costs

Total: $350
Total Salvage Value 38
Net Total: $312
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The staff estimate of cancellation costs may have
been somewhat overstated in other respects as well. For example,
"Cherry Hill purchase order cancellations" (See Table 2, above)
were originally estimated at $90 million, but it is acknowledged
by the co-tenants that, since more of the material and equipment
covered by these orders has been delivered to the site and paid
for since the estimate was prepared, the amount should be about
$50 million. Also, it aopears clear that the est. .ted cost of
cancelling contracts with GE will be lower than the $40 million
indicated because of progress made on the project.

Although the co-tenants argued that increases in the
amount of invoices in progress and contract cancellations might
offset these reductions, a contingency allowance of $60 million
was, as EDF pointed out, provided to account for unforeseen in-
creases of this nature. And, at this stage of the project, it
is not contended that those increases will approach $60 million.

With respect to the estimated AFUDC accruals, if the
project is abundoned, CPB argues that, given its ability to
process complex rate cases in 11 months, and the likely inclina-
tion of all parties to minimize AFUDC accruals, the Commission
18 capable of deciding the issue of cost allocation between
sharehoiders/ratepayers by the end of 1982. This procedure
would cut the projected additional AFUDC in half. We think it is
unlikely, however, that such a proceeding--which would entail a
detailed analysis of complex issues--could be completed as quickly

as CPB suggests.
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After considering all of these factors, we conclude
that staff's estimate of cancellation costs is somewhat over-
stated, but the degree of error in the staff figure is not
sufficiently significant to disturb our ultimate conclusion
as to the overall validity of the staff analysis.

F. Cost of Capital

The CPB calculation of the cost of capital (12.79%)
hinged largely on a study of the term structurel of United
States Treasury Bonds and the yield relationship between these
securities and A-rated utility bonds between 1972-80. The analysis
developed a relationship between yield and maturities and was
predicated on the tenet that "investors' expectations about the
future determine the future capital costs today".

Staff, which computed an average cost of capital of
11.61%, accepted the capital costs developed by CPB for study
purposes, but faulted CPB's analysis on the grounds that the
technique CPB adopted overestimated the cost of cavmital.

Further, staff asserted that the technique is sensitive to in-
terest rates and that those rates have fallen since CPB prepared
its testimony; thus, the results the technique infers are lower
than those claimed. More important, according to staff, is the
fact that accepting CPB's claims, the effect of higher costs of
capital increasev the cost of NMP-2, assuming a 1987 in-service
date, only from $4.89 billion to $5.03 billion or less than three

2/
percent, a relatively minor change.™

1/ Term structure refers to the structure of yields for bonds with
T different terms to maturity and reflects the vields and
maturities for a class of bonds.
2/ We note that this change wou.d also increase the costs of the
13 coal alternative so its effects on the economics of NMP-2
vs. that alternative are small.
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Other Economic Issues

Aside from the issues developed above, CPB and, to
a lesser extent EDF, have presented other qualitative and quanti-
tative arguments which they developed, to a lesser or greater

extent, in the record. Among these arguments are the following:

1. The staff study is biased towards completion
of NMP-2;

2. Staff improperly accounted for the impact of
the conversion of coal-fired units to oil;

3. Staff failed to reflect the existence of a
risk premium associated with investment in
NMP=-2;

4. Decommissioning ccsts were understated;

5. Operation and maintenance costs for nuclear
plants used by staff were disproportionately
low in comparison to those costs for coal-
fired plants;

6. The impact of the extended first outage of
NMP-2 identified in the Three Mile Island
Action Plan Item 42 should be considered;
and

7. Staff incorrectly computed total plant con-

struction costs in nominal rather than in
constant dollars.

We have carefully examined the record concerning these
matters, including Judge Boschwitz' analysis, and we find that
these arguments are either incorrect, de minimus, or inadequately
developed. For this reason, they would not affect our decisional
analysis to any significant degree and, consequently, do not

warrant further discussion.
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percentage growth in the unit cost of electricity, including the

impact of inflation and projected fuel costs.

TABLE 3
CENTRAL
PERIOD NIAGARA MOHAWK NYSEG LILCO RG&E HUDSON
1981-87 7.1% 10.5% 8.5% 8.8% 6.9%
1981-90 8.4 8.8 6.1 9.8 7.0

These rates of growth, as the co-tenants noted, are in line with
staff's projection of inflation, i.e., 8.5% from 1981-85 and 7.5%
from 1986-90.

Both CPE and EDF faulted staff's financial study.
CPB criticized staff for routinelv applying a number of remedies
to the co-tenants' cash flow prcblems which it claimed are normally
reserved for extremely serious conditions.

staff found that the aggregate long-term financing
requirements of Plan A, which includes NMP-2,and Plan B, which is
the alternative coal generation scenario, were about equal after
accounting for cancellation costs and the additional AFC accrual,
pending Commission disposition of the sunk costs in the event of
abandonment. Staff further found that the primary difference between
the two plans related to the timing of security issues. Thus,
staff provided for similar ratemaking options under both plans
and introduced CWIP under both plans in those years when financial
difficulties arose.

This methodoloay, CPB contended, does not disclose how
financial parameters necessary to maintain an A-bond rating
could best be met and thus allows Plan B's revenue reqguirement to

rise to unnecessarily high levels while minimizing that of Plan A.

-40-



CASE 28059

CPB contended that staff should have constrained Plan B's revenue
requirement in the same manner it constrained Plan A's and then
should have measured the difference between the two results.

CPB replicated the staff study substituting its cost
of capital (12.89% instead of staff's 11.66%), its construction
costs, a 60% capacity factor from 1987-1994 for all nuclear plants,
a one-year Commission proceeding to determine the disposition of
sunk costs and $196 million less sunk costs than staff. CPB de-
veloped from this analysis that the financial implications of
Plan B for certain utilities were substantially superior tc those
of Plan A.

Staff, in response, argued that CPB merely illustrated
that during the 1980's, less revenues would be needed to finance
Plan A than Plan B, a fact which staff stated was apparent to it
when it presented its report. Staff also attacked CPB for making
judgments about Plans A and B based on 15 years of study rather
than on the economic life of the plant. In addition, staff pointed
out that in CPB's analysis of Plan A, fuel costs are $765 million
higher than in staff's Plan A due to the use by CPB of a 60%
capacity factor. If c-mparisons are made employing a common capacity
factor, staff asserted that the difference in revenue streams from
1987-1994 is only $150 million instead of $915 milliom as indi-
cated by CPB.

CPB, in addition to reformulating staff's study,
questioned four other input assumptions of staff's, i.e., (1)
that each utility will earn its allowed rate of return; (2) that
there will be no price-indu~zed conservation (elasticity); (3) that
the cost of capital is equal in Plans A and B; and (4) that there

is no "nuclear risk premium".
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Although staff postulated that the co-tenants will
each earn their allowed rate of return during the period when
NMP-2 is being constructed (because rates are set as if they
will), staff does not believe the co-tenants will earn that
return, nor for that matter do the co-tenants. Thus, staff
also performed a sensitivity analysis assuming a 2.5% shortfail

in earnings.l/ For anies analyzed, staff found

that its overall conclusioné@ ould not have been affected given
this change.

EDF, on brief, attenpted to demonstrate that even if
each co-tenant earns its authorized rate of return and interest
rates decline, each, in most years through 1987 under staff's
assumptions, will have AFC ratios in excess of those the
utilities considered acceptable and, further, that Niagara Mohawk's
cash interest coverage will be below a level acceptable to the
utility (in the vicinity of 2.0 times for 1985 and 1986). Further,
EDF criticized staff for virtually endorsing CWIF .n rate base as
a4 necessary means of financing NMP=-2,

Turning to its own presentation, EDF alluded to testi-

mony by a co-tenant witness that investor perception of utility

securities would be enhanced if the projects they undertook had a

1/ This staff analysis was limited to Niagara Mohawk, RG&E and
Central Hudson. NYSEG was not analyzed because of problemns
with its data, while LILCO was ignored because its financial
problems related to Shoreham rather than NMP-2.
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shorter lead time, to support EDF's belief that the co-tenants
would be in better financial health if they adopted the EDF
plan. Also, EDF contended that less capital will have to be
raised under its plan, e.g., Niagara Mohawk would require $472
million less from 1983-87. Lastly, EDF argued that lesser
capital requirements should have a favorable impact on common
stock selling below book value. .

Staff responded that a utility may maintain an A
rating although its cash interest coverage is below 2.0 times
and its AFC ratio is above 50%.

Insofar as the use of CWIP in rate base is concerned,
staff stated that the argument that NMP-2 could not be financed
without CWIP in rate base "places too much emphasis on form over
substance". Staff is of the opinion that NMP-2 will require a
reasonable level of revenues and can be reasonably financed.

Thus, it contended, "whether the revenues are provided through
CWIP inclusion or higher equity return is irrelevant." Moreover,
staff pointed out that much of the required CWIP is related not to
NMP-2, but to Shoreham or Somer<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>