RELATED CORRESPOND&“

Testimony of Jim Lazar

’
/
A critique of the financial filings of the applicants must Iook

deeply into the assumptions used by the companies in formulating
their estimates. In reviewing the information in the prefiled
testimony, certain inaccuracies in the data are immediately evident.
Beyond the inaccuracies, the over-optimism of the applicants regarding
future construction and financing costs must be reconciled. The
increased cost associated with required schedule revisions must be
allowed for. Finaily, these calculations must be 2valuated in order
to more accurately ascertain the ability of the applicants to
successfully finance their participation. To some extent, a short
review of the ability of the applicants to obtain the rate relief
they will require, and to sell power at the price reguired to
amortize the projects they are participating in must be considered.
A number of errors occur in the data which should be corrected
by the applicants prior to a final analysis of their financial
capability. None of the utilities have ccrrectly reported their
share of costs for WNP-3. WPPSS has just released their preliminary
1980 budget, and although they have indicated that further upward
vrevision will be reguired in the wake ¢f the Three Mile Island
mishap, at least these most recent figures should be worked into the
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operaticnal dates anncunced by PGE May 22.
None of the capital cost estimates for any of the plants for

which report is veing made by the applicants are achieveable in the
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current inflaticnary market in which large power plants are built.
The utilities have reported underestimates of plant cost, financing
cost, inflation rates, and fuel and ocperating costs. t the same
time, they have overestimated plant capacity factors, allowed for
generous rate relief, -nd expressed a highly optimistic picture of
corporate financial stability. Puget in particular has consistently
reported the most optimistic market scenario, while even their own
calculatious show them to be at the edge of their financing capa-
bility. With such heavy exposure in one project, Puget's optimism
should be replaced with caution, in order to avoid possible corpor-
ate suicide.

ing scock pelow book

=

All of the participants are presently sel
value. Attempting toc raise the tremendous amounts of capital
required for the construct program they have proposed will place
extrzme risks of further « tion of existing stockholder's egquity.
While all participants report that they will get dack over book
value in the next year Or so, there appears to be little justifica-
tion for their opﬁimism. For them to report any other expectation
would only result in further deterioration of the marketability of
their securities. With extremely tight internal cash generation,
the capability of the applicants to weather any unanticipated

adversity during construction is guestionable. At the same time,
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virtually all utilities now engaged in a h

expansion are experiencing little other than adversity. Constri.~=
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tion costs are skyrocketing, interest rates are high, plant perform-
ance is below expectation, demand is slackening, and rate relief is

lagging. Without a cushion of internal cash generation, the appli-
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cants cannot handle any of the escalation and schedule delays which
are inevitable under the overoptimistic construction cost and
schedule scenario they have drawn.

When the cost and schedule estimates are properly revised by
the applicants, the inability of these utilities to successfully
undertake a program of the magnitude they propcse will be fully
evident. Until such time as this is done, the gaps and inconsis-
tencies in the data presented make meaningful analysis impossible.
Each applicant has tegorted at least two different cost estimates
for the projects, as well as for their other prcl2cts. Puget and
Pacific have both provided four separate conflicting estimates of

aven

0t

ual project cost, all of which are theoretically up Lo date.
Until their cost and schedule estimates can be reconciled with one
another, and witn the experience of the industry as a whole, it is
only pocssible to describe the wide gap between their capability to
finance the projects and the costs which they will face if the
project is placed under construction.

Beginning wiﬁh their schedule for construction, anéd proceeding
through their cost estimates and financial reports, this attempt to
critique the applicants will draw heavily on reports made by %he
thre. Weshington applicants with the Washington Utilities and
Transportation Commission (WUTC) in Cause U-78-05, a generic rate
proceeding in which Puget, Pacific, and Water Power are all respon=-
dents, and in which my client Fair Electric Rates Now (FERN) is an
intervenor. Unfortunately, comparable data is not availacle for
PGE. Some of the inconsistencies between the data filed with the

WUTC and those presented to the ASLB may be the result of slightly
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different timing. Many of the differences do not appear to have any
temporal relationshhip.

The exhibits submitted with this testimony are either individual
record requisitions or excerpts from larger publications. The full

publications are available for review if a need should arise.

CONSTRUCTION SCHEDULE

The planned operational date for the projects, September, 1986,
and September, 1988, are unachieveable. Operation in 13986 would
allow only 72 months construction time, assuming 6 months between
issuance of a Limited Worx Authorization (LWA) in September, 1979,
and issuance of a Construction Permit (CP), and allowing an addi-
tional 6 months between fuel lcad and commercial operation. A
number of extensive studies have been completed recently, and all
indicate that much longer time horizons are appropriate. The

studies, completed by the RAND Corporation for the Department of

Energy (COST ANALYSIS COF LIGHT WATER REACTOR POWER =LANTS, RAND,

June, 1978), by the General Accounting Office of Congress (TENNESSEE

VALLEY AUTHORITY CAN IMPROVE FSTIMATES AND SHOULD REASSESS RESERVE

REQUIREMENTS FOR NUCLEAR PCWER PLANTS, PSAD 79-49, March 22, 1979)

and by the Washington Public Power Supply System (NUCLEAR POWER

PLANT COST SCHEDULE AND PRODUCTIVITY, AN OVERVIEW OF THE INDUSTRY

AND IMPLICATIONS FOR THE FUTURE, WPPSS, April, 1979) have all

analyzed nuclear power plant construction schedules. All indicate
that a construction period considerably in excess of that proposed
will be required to complete a reactor being licensed for construc-

tion at the present time. This schedule delay will significantly
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af fect project costs, which are already scraining the capability of
the participants to finance new construction.

The RAND study develops a multiple regression model for esti-
mating power plant construction time and cost. The formula (exhibit
page 1-A) for construction schedule, when applied to Skagit 1,
indicates that an LWA in September, 1979, followed by a CP in March,
1980, would result in a 107-month construction period, less a smail
adjustment for the experience of the Architect/Engineer. This would
result in fuel locad in February, 1989, and commercial operation in
October, 1989. This isapproximately three years longer than prcpesed
by the applicants.

The GAO study on construction schedules, completed in March,
1979, indicated that the cor struction schedules used by TVA were 1-2
years cptimistic. Their analysis of constructimhistory, ranging
from an average of 46 monthe for plants completed prior to 1370 to

90 months for plants completed i~ 1977, appears below.

Average

! Number of Construction

Calendar Reactor Duration for
Year Units First Units
Before 1970 12 46.0 months
1970 4 47.6 months
1971 4 54.9 months
1972 5 66.0 months
1973 7 68.0 months
1974 10 66.9 months
197% 3 78.7 month
1976 4 91.4 months
1977 4 90.4 months

A regression analysis between date of completion and time
required for completion provides a surprisingly good curve £it, with

RS = ,34; a completion date advancemeat of one year is accompaniad
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by an increase in time required for conmstruction of 6.18 months.
This is a somewhat obtuse mathematical relationship, appearing to
put the cart before the horse. The outcome is somewhat axin to
Alice's experience on the treadmill, having to run ever faster in
order to remain in the same place. Perhaps we are fortunate that

the relationship i not exponential in form.

The trend shown by GAO indicates that a plant completed in 1986
would have required 148 months to complete, requiring a constvuction
permit in 1974. It is certainly evident that a construction period
of .~ly 72 months is inconsistent with recent experience or with

the direction of the trend which has occurred.

In evaluating the schedule problems being experienced by TVA,

" -

the GAO noted with respect to the Sequcyan power plant that:

"rhe first unit at TVA's second plant, Segquoyah, is scheduled
for fuel loading in April, 1979, after a construction period cf
about 120 months. The Authority does not consider the Sequoyan
time typical, because rework to satisfy new NRC reguirements
has extended the construction time. However, the Segucyah
experience is consistent with the trends in private industry.”

The WPPSS study ofApril, 1979, analyzed all nuclear plants now
under ccnstruction and all that have been completed in the United
States. This was undertaken to ascertain i1f the problems Seing
experienced by WPPSS with their construction program were unusual,
or if they were typical of the industry. The Supply System had Jjust

gocne through an embarrassing budget and schedule revision, 1in wnicn
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their estimated costs were escalated by $1.6 billion, and their
completion dates for the five projects advanced by an average of 11
months, compared with the estimates macde 12 months earlier. They
found themselves facing a hostile public trying to explain why
they were no closer to completion than a year earlier, measured
either in terms of financing requirements or completion dates.

Their study divided the time require’ for completion of
a LWR into five periods. The first two, duration from Nuclear
Streams Supply System award to submittal of a PSAR, and between PSAR
and CP, are unrelated to this financial analysis. The three pericds
following issuance of a CP will be dealt with L’ the applicants 1if
a CP is issued, and shculd be considered in establishing <« likely
cperat.onal date for the project under consideration.

WPPSS has estimated an elapsed time of about 7 months from date
of issuance of CP to the first pouring of concrete, the third
milestcne they have identified for a plant being built under the
conditions prevailing in 1979, (Exhibit page 2-A)

The period bétween first concrete and fuel locad, longest of the
time periods involved in construction, is estimated at approximately
100 months for large plants constructed under the 1979 framework of
power plant construction. WPPSS has forecast this duration as ircreasing
to as much as 125 months for projects loading fuel in 1982, They
note that the present fuel load date estimates of plants now uncer
construction are optimistic by as much as four years. (Exhibit page
2=8) They have not made a specific forecast beyond 1983, as they

have surmised that the construction interval between first concrete
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and fuel locad will eventually level at about 30-100 montis. (Exhibit
page 2-C)

Finally, they have estimated a six month period between fuel
load and commercial operation. The total ¢f these three periods
indicates a plant auchorizad for construction in 1979 would require
betweer 103 and 138 months for construction. As shown in their
analysis, time required for completion has already risen from €6
months for plants completed in 1967 to 132 months for those finished
in 1976. (Exhibit pages 2-D, -E)

Even with a 103 month construction period between CP and
Commercial Operation, the earliest date the WPPSS study wculd
provide for Skagit would be October, 1988, some two vears longer
than proposed by the applicants. The other end of the forecast
range, 138 months, would draw this out tc September, 1991, The
WPPSS model suggests the same range as noted by the GAO as "consis-
tent with the trends in private industry"” in their analysis of the
120 month construction period for Sequoyah. The WPPéS forecast is
also very consistent with the estimate provided using the RAND
model. WPPSS commentary in their abstract was not encouraging to
other potential nuclear plant builders:

"Plants committed in 1966 took 7 years to build. Today they
will take 15 unless conditions change appreciably."”

"Most plants will now attain commercial operation as much as 2
tec } vears later than their current schedules.”

The point of agreement in these three studies is that construc-
tion of nuclear power plants takes considerably in excess of the 6
years allowed by the applicant. The schedule revision is recognized

as a major cause of budget increases for power plant construction,
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causing both increased AFUDC and allowing additional inflation

to affect total project costs.
PROJECT COST ESTIMATES

The cost estimates provided by the applicant and by the staff

are far lower than industry experience, and need to be fully
revised. Table 1 of the supplemental testimony of Mr. Winters
shows an applicant cost estimate of $3325 million, and a

staff estimate of $3191 million. These estimates are low by a
factor of two when compared with cost estimates recently completed
by other analysts. Further, the schedule revision which would

be required if the projects were to be built would increase

the costs of this project over others presently under construction.
It is also somewhat difficult to understand why the applicants
are in apparent Qisagreemenc as to the currently anticipated

cost of the projects.
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The five nuclear plants now under construction in Washington by WPPSS have

all sufferred from budget and schedule revision. WPPSS has indicatec that
future cost increases will be experienced as changes in design are mandated as

a result of the Three Mile Island investigations, and as other unanticipated
events occur. | have completed a detailed analysis of the areas cf probacie
cost escalation for WPPSS (THE OFFICIAL BOND STATEMENTS OF THE WASHINGTON PUBLIC
POWER SUPPLY SYSTEM, A CRITIQUE, Lazar, March, 1379) and have concluded that

future cost escalation will be substantial, probaoly in the range of Z5% above
current estimates, with eventual power cost nearly double the present estimates for
some of the plants. WPPSS nas indicated that they expect future constructicn

cost escalation to be in the 10-25% rangeabove the preliminary 1380 budget. The

original and more recent capital cost estimates for WPPSS are shown Delcw.

ESCALATION  CCMPLZTION
PROJECT CRIGINAL 3UCGET REVISED 8UDGET S/ Kl RATE DATE
wiiP=1 $622 §2348 51878 27% 12/83
wNP-2 3408 §1823 $1668 19% 9/81
WNP=3 5783 §2266 $1827 23% 12/84*
EREED: 51009 $2633 32106 27% 6/8%
WNP=3 51251 . $2707 §2183 21% 6/86

*LWPPSS COHSJotan: study by Holmes and ilarver recommended 1985 operating
date for WNP-3; 12/84 adopted as official target date.

The WPPSS experience is typical, rather than an aberration. A study done for

,‘

the Sonneville Power Adninistration by Theocere 3arry and Associates (2cles and

Relationshiss petween 3PA and WPPSS, Barry, 1979) indicated that WPPSS was
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controlling costs within 3-4% of what was pessidie. 4% on a Sl
amounts to nearly 5300 million, so the report made a number of recommendations
for improving management at WPPSS, but was largely supportive of the technical
expertise amassed oy the Supply System. If the Skagit project were 0 Ce

constructad in the time frame proposed, the applicants would be competing wiin

rd
WPPSS for some of the limited expertise availaole in the nuclear power fiela
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By comparison with the cost being experienced at WPPSS, the Shoreham plant, being
built by 'ong Island Lighting Co. is now scheduled for operation in mid-"981,
just befc . WNP-2, and is budgeted at $1.54 billion, or $1880/kw, slightly

higher than WiNP-2.

The NRC staff used the CONCEPT model to analyze the budget prepared by the
applicants. The testimony of Mr. Winters indicates that the analysis is

based on the December, 1977 run of CONCEPT. It is fairly evident that any

power plant costing model as obsolete as 1977 is inappropriate for budget analysis
in an age where power plant inflation is generally running 13-197, annually, as
reported by Barry. With construction schedules requiring a 5 month extension

with every year of delay, the model to be used should reflect the most recent
market conditions. “he RAND study referrsd t0 in my discussion of project

complecion dates described the CONCEPT model as follows:

"In 1967, ERDA began an independent examination of LWR
capital costs that eventually culminated in the creation

of the CONCEPT model. The CONCEPT model is a machine-
operated computer code that adjusts the cost of a base-
case LWR at a hypothetical site to the cost of an LWR at
any selected location, in any selected year, and in a
veriety of configurations. The model relies on the base-
case cost estimate and on appropriate cost-adjusctment
factors that reflect locational economic factors and time-
related escalation. There is no eficence that results from
the CONCEPT model have been used as data; however, the base-
case inputs, which have beer prepared by United Engineers
and Constructors, are widely gquoted, usually without

making note of the fact that (they are minimum-cost
estimated of a plant at an ideal hypothetical site.)"
Emphasis added.

One would hope that tne NRC staff would provide the pessimism needed %2 dalanc

" ’ gunA = o " Aees
the optimism of the applicants. Instead, the MRC has uzed a "best sossi

(@)
a7

costing model to evaluate a "best possible” scenario presented by the applicants.

Just as the costing models [ will discuss which use an "average" approach o cost

=
vl

forecasting are largely in agreement on the cost of a future plant, the staff and

applicant are in close agreement with their "best possizle” models. Jnfortunagely,
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It is necessary tu search for other costing models in order to develop a
realistic piciure of the fiancing requirements for the Skagit project. Several
generic studies nave been completed, anc all of them indicate a much nigher

probable cost than presented in the applicant's testimeny.

In September, 1978, EBASCO Services published an article dealing with the

current costs of coal and nuclear power plants. (ORAMATIC CHANGES IN THE COSTS

OF MJCLEAR AND FOSSIL-FUELED PLANTS, EBASCO, 1978) Their conclusions (exnibit page
was that a plant coming on-line in 1988 would cost $1648/kw, and produce power

at 63.8 mills/kwh at a 70% capacity factor. Their study allows $100/kw for

further regulatory requirements, and anticipates fuel cost at 16.3 mills

levelized over 10 years. EBASCO is Architect ingineer for WiP-335, and

is generally considered to be a nuclear advocate. Their study concludes that

nuclear generation is la2ss expensive than coal, 0y & very slight margin.

In testimony last October pefore the New Jersey Scard of Pubiic Utilities,

Charles Komanoff presented a detailed costing model for both nuclear and coal
plants. His analysis was somewnat lower in capital cost than the EBASCO study,
out was directed at a 1985 operational date. His capital ccst estimate of
$1575/kw escalated at tne 7% inflation rate used by Ebasco resuits in a comparadie
estimate of $1929/kw in 1988. At the 13-19% inflation rats issumed-ay presanted
by Barry, soth of these would be much hignher. KXomanoff has done extensive
research on plant reliability, and concluded tnat a 33% capacity factor was
appropriate. His summary (exnibit page 4A ) shows nuclear busbar power

0 mills, compared with 60 mills for coal, based upon 1985 on-1ine cperation.

O

at

{84
ot

Stone and Wesster Engineering Co. nas also completed a siucdy of generic pCwer el

s v, c

costs, presentad to the Atomic Industrial Forum last February.(The ECONGMICS OF

NUCLEAR POWER, Stone and Webster, 1979) The conclusion of this repert was tnat

olants scheduled for completion in 1990 would cost $1337/kw, including a 5307k
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and more than double this figure by the report of Puget to my client FERN in the

present proceeding before the WUTC. (Exhibit page 8o )

So many different cost estimates for the Skagit project are available from

the applicants that it is nearly impossible to make any attempt at analysis of
eventual project costs based upon their data. Listed below are a number of the
estimates which [ have received in the past few months, tcgether with their
origin. I hve 'isted them all in per kw terms, and separated the estimaes

which do not include AFUDC.

Source w/ AFUDC w/0 AFUDC
Puget: ASLB Docket 50-522 $1281 $107¢9
WUTC Cause U-78-05 (FERN #1) §1373
(Staff 3-3) §1201 $1053
8ond Prospectus 7/11/78 $1125
Pacific: ASLB Docket 350-322 $1139
WUTC Cause U-78-05 (FZRN #1) §i618
(Staff B-3) 51744 $1258
3ond Prospectus 3/28/793 51618
Water Power: ASLB Docket 30-522 $1087
§1021
WUTC Cause U-78-05 \§ua" 8-2) §1293 3233
(FERN #1) 312% $323

Stocl. Prospectus 9/21/18
The sources of these figures from outside this proceeding are contained in
exhibit pages 8 - 10.

It is clear frum this confusion that the participants are uncertain of the project
costs. They do not even appear to use the same sources of information. The recent

estimates by Pacific for Skagit are much higher than thuse used by either tne

-9

applicants or the staff in this proceeding, althougn tnhey are stiil lower

than the generic studies. At the same time, all of the participants estimatas

for their share of the cost of the WPPSS plants in which they are participants

is much lower than their aritnmetical share of the budgets whicn WwPPSS has

released. Pacific's March bond statement reported costs for WNP-3 of 31380, 2nag of

7
7

WNP-3 of $1502. At that time, the official budget cf WPPSS for those projects

1115 10/
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were $1570/kw and $2010/kw respectively, although they have now been raised

to $1827 and 32183 respectively. The Pacific estimates do not incluce the

cost of Hrst core, which the WPPSS estimates do, but the difference considerably
exceeds the cost of first cors. The other applicants have also understated their

cost obligations for WPPSS.

It is clezrly evident that all of the cost figures being used by the applicants
in this proceeding are artificially low. Before any further consideration can be
made of the ability of the participants to finance participation, these figures
should be updated, using one of the more recent costing models available. In my
further analysis at this time, I will be using the result of che RAID regressicn
model, wnadiusted £ either the high wage rates in Washington or for the
experience of the A/E. I believe these will be offsecting adjusthents. The
figure produced by the RAND model, $2266/kw, with an cperation date of
October, 1989, assuming issuance of a LWA in Seprember, 1379, and a CP in March,
1980, results in a total project cost of $5,837,000,000, an increase of
75% over the applicanc's estimate.

COST OF PCWER
Based upon the estimate of $1291/kw, the applicant has incicated chat capital
amprrization of the project will cost 40 mills/kwh. Using the figure of $2266/kw,
che amortizacict cost rises to 70 mills, based upon the 757, capacity factor
used by the applicant. Dropping the capacity factor to 60%, as used in the

TN

Stone and Webster report to the AIF, brings amortization up o 37 1/2 mills.

Tre staff fuel cost estimate of 14 1/2 mills is substancially different than the
applicants have reported to the WUIC, although the basis of the staff estimate is
unclear. The applicant reperts to the WUIC ap roximately 6 mills, much higher
than their own estimares for coal (3-5 mills), but much lower than either the

staff (14.3) or any of the gemeric estimates (11-25 mills). (Exnidit pages 11-13)
[ 4
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The staff estimates of busbar power do not include either O & M or plant update
costs. O &M is usually a minor cost in nuclear plants; Stone and Webster used

5 mills, lower than Komanoff, but higher than EBASCO. Plant update is seldom
found in pi'ospective budgets, but is required to meet the ever-changing
requirements of the various regulatory bodies which affect power plant operations.
The Trojan plant costs for update (everything other than amortization, 0 & M, fuel)
detailed in the communication with FERN from BPA (Exkibit pages 14, 14A), equal
their costs for fuel or O & M. I will assume they remain low, equal to O & M,
although they may rise as rapidly as fuel.

Total busbar cost: 75% Capacity Factor 60% Capacity Factor
Amortization 70 mills 87.5 mills

Fuel 14 1/2 mills 14 1/2 mills

O&M 5 mills 5 mills

Update S mills 5 mills

Total: 94 1/2 mills 112 mills

Transmission and distribution costs average 8 mills; Transmission and
transformation losses may be as low as 77 on this side of the mountains,
although Pacific has reported 147, average system losses (Exhibit Page 14b).
Adding these to the busbar costs results in a cdelivered power price of
110 mills at 75% plant factor, and 128 mills at 6(C7% plant factor.

ABILITY CF APPLICANTS TO SELL POWER AT PRODUCTION COST

Both Puget and Water Power have indicated that their current cost estimates for
construction produce a need for approximately a 127, ammual rate hike,

compounced through the operating dates of the projects. While I have not revised
their figures, it is evident that a reevaluation of the construction costs for

all of the projects in which they are inwolved will Zforce that revenue requirement
far above the 127, estimated. It is unlikely that they will be able to sustain their

forecast 5.3% and &7, rates of load growth teamed with a compound rate hike of
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something well in excess of 12% annually.

Historically the Northwest has had stable electricity prices. Water power
rates declined, in real terms, by a substantial proportinn since 1960, as
shown by the graph they have filed with the WUTC. (Exhibit page 15 )
Presently, most new construction in the region utilizes electrical resistance
space heating, which is responsible for a sizeable chunk of the demand growth
the utilities are experiencing. The elasticity associated with space heat
saturation is the highest of any market sector, -3.00 according to Puget.

This and Puget's other elasticity estimates are contained in Exhibit page 16,

Regional energy forecasts have been dropping, even thougn the sizeable rate
hikes have just barely begun. Wwhen the Skagit projects were first proposed,
the utilities were forecasting a 6% rate of load growth. The 1379 forecast has
dropped to 3.9%. The 1068 West Group Forecast indicated that consumption in

1977-78 would reach 13,000 MW; actual consumption was slightly over 14,00CMW.

The Northwest Energy Policy Project identified some 75 billion kwh/year of
conservation potential in the region which was cast-effective at 20 mills, their
estimated cost of new power resources. With rapidly increasing electricity prices,
it is reasonable to expect that energy awareness will improve, and that more
conservation potential will be developed. The conservation study done for 3PA

by Skidmore, Cwings, and Merrill in 1976 concluded that conservation was six times
as cost effective as new generation; while new generation costs have increasad

(in this region) by more than 20% annually since then, conservation costs have
not risen as fast. Other conservation studies snow the same relaticonsnhip. while
the costs of both conservation and generation may rise at the same rate in the
future, even this would result in an increased number of dollars %o be saved

by moving to conservation. The "monetary illusion” will probably prove to be

a valid and significant economic force in energy markets in the future in ther
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Pacific Nortiwest, as historically stable electrical prices ( in a world of
inflation) suddenly begin to outpace other cost escalation. The 40-607

rate hikes the PUD's will impose this winter as they begin to pay for WPPSS will
be the initial evidence of this. There is very little marketing experience

in the region for 110 mill power; it is doubtful that a market will be

developed.

The applicants report t! 't they expect to be able to secure whatever rate
increases are required in order to find the projects; if their confidence were
justifiable, I would do well to seek work outside of the utility ratemaking
process. The type of rate relisf they would require in order to more confidentcly
pursue financing would be for inclusion of construction work in progress (CWIP)
in their rate bases. Financial advisors to the utilities, Blyth Eastman, Dillen
and Co., asked for this type of relief before the Washington Legislature last
session; HB 328, which would have authorized this practice, was not enacted.
Ballot measure 9 in Cregon has prohibited this practice. The vers of HB 435
in the 1975 Washington Legislative Sessicn prevented the WUTC from granting
full inclusion of CWIP, as the utilities have requested. A letter from the form-
er Chairman of the NRC to Governor Ray gave an indication of the impact of
CWTP on utilities ability to finance expensive generation. (Exhibit Page 17)
The loss of CWIP has been the major reason that Public Service of New Hampshire
has been forced to liquidate much of their share of Seabrcok. (Exhibit Page 13)
FINANCING PROBLEMS
Ordinarily, at least 257, of any capital expansion program shculd be finded
through internally-generated funds. Regulated public utilities have often been
permitted to drop below this margin, but a minimum of 157 is now considered
prudent by most financial analysts in today's difficult financial markects.
Puget has used the 157 minimm in the arguments before the WUTC. (Exhibit Page 1%a)

4
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The remainder of the project can be financed with 3 mix of comon and preferred

stock and long-term debt. Puget, on page 4 of their exhibit, shows intermal
cash generation producing less tha~ of construction expenditures in all years
between 1979 and 1986, the years in which they expect to build the Skagit

In 1984, this finding source falls to less than 2%. Cost escalaticn
of the projects beyond that anticipated in this application, or any effective

projects.

resistance to the rate relief they anticipate receiving, will totally cut off
internally generated finds. Even under the best of situations, as presented by
the applicants, internal fund generation is inadequate to satisfy the e.pectations
of financial analvsits, or the minimm requirements of the company, as indicared
in their arguments before the WUTC.

The margins by which some of the applicants meet their required financial
tescs are already quite slender. Tor Puget and PGE, their present calcul.ations
show coth interest coverage and preferred dividend coverage alreacdy at tie limits.
Further cost escalation, which is inevitable, or inadequate rate relief, which is
probable, would force them below their requirements. Pacific is slightly better
off, but by no means comfortabiy above their required coverage. Watar Power

appears to be in fairly good shape, but is the smallest pa.z"ticipanc in the project

Interest Coverage Preferred Divident Coverage

Participant Requirement Projected Requirement Projected

Puget 2.CX cr more 2.1-2.9X 1.5 or more 1.5-1.9

PGE 2.0X or more 2.2-4.1X 1.5X or more 1.3-2. X

Pacific 2.0X or more 2.1-2.5X 1.3X or more 1.7-1.9X

Water Power 2.0X or more 2.9-3.6X 1.5 5.9-8.2X ] ‘ l 3 1

While coverage ratics have traditionally provided

the basis on which finamcial

abilicy has been analyzed, a differ it perspective is now being taken by some

analysts. The incice..c 3t Three Mile Island has had or

reverberation

through the financial cormmnity:in the year befcre the a~cident, nuclear dependent

utilities routinely had bond ratings cne step lower than non-nuclear dependent

utilities. The gap Mas widened even further now, with virtually all nuclear




dépendent utilities selling for a substantial ¢iscount to book value .

Since the Pennsylvania Public Utility Commission removed TMI from the

rate base of Penelec and Metro £dison, many financial anal;sts are beginning

to consider the degree of exposure which a utility has in any particular plant.
GPU, the parent company for the participants in TMI, has about 60 miilion
shares of common stock outstanding, representing about $51.2 billion in
stockholder's equity at book value. With roughly$30C million in casualty
insurance on the plant, a dropg of roughly 7' points of GPU common stock has
resulted in a coveraye for the accident of $720 million; GPU stock had
dropped below 8 during . e weeks after the accident, but has stabilized at

10% or so, which is in keeping with the dividend announced after the accident,

and consistent with the loss of a $700 million plant. }

Last year, wnen Trojan was shut down, the dependence of PGE on 3 single generating
site became evident. With 67%% ownership, and a Public Utility Commissicner
unwilling to allow pass-through of purchased power costs, PGE (and Pacific and
EWEB) have sued their builder. Puget would be in a far more precarious

position if Skagit were built and worked goorly.

In constructing a worét-likelj scenario, it is reasonable to assume that Pebple

Springs will not be built, due to dropping demand forecasts, and effective local

oppositicn. Even Governor Ray has indicated that a reduction in the rate of zrowta
for electricity %o 3% weuld aliow cancellation of Pebble Sgrings. We can lcck at
Puget's capital structure in 1988 adjusted to show the alterations wnich have

been discusseg thus far.

)

gported 1938 Structure

Oebt: $2,8%7
Preferrec: 752
Commo: equity: 32,136

55,375
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Cancellation of Pebble Springs reduces this by $724 (Exhibit page 8E )
Bringing the cost of Skagit up to realistic levels increases the estimate

by $1,005 million. The resulting adjusted capital structure would have

the following form:

Dedbt: $3,016
Preferred: 862
Common $2,277

Of this total, some $2334 million represents the company share of Skagit.

While GPU was able to lose TMI by absorbing the loss as a reduction of the
market value of stockholder's equity, Puget could do nothing of the sort; their
investment in Skagit would exceed the total of stockholder's equity. GPU
retained roughly $615 miilion in equity; Puget would have essentially none,

and would thus not be in a position to seek any sort of credit whatsoever.

This would place Puget in the position of being regarded as a speculative
investment. Utilities make for poor speculation; at least in casinos there is
no regulation of the rate of return...a potential for a high return comes with
the high degree of risk involved. Puget is already a 3BB/8aa rated utility.
Most investment analysts are already downgrading nuclear investments, including
the Bank »f America, which has anncunced that they are no longer investing in
nuclear projects, calling such investment "imprudent.” [t is highly optimistic
to believe that a company with the lavel of exposure Puget would face couid

finance the lavel of participation they have committed themselves to.

Public Service of New Hampshire recently ran into this type of problem with

Seabrook, and was forced to sell off 60% of their participation in order £o

reduce their exposure t0 the point where they were financeable. (Exnibit page 15
[t is questionable if any customers could be found in the Northwest. Several

WPPSS participants are presently reevaluating their participation in those projects,
2

recognizing that their financial committment has gone beyond the prudent level.
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As reported by the Seattle Post-Intelligence= June 19, Chip Greening, Executive
Otrector of the Public Power Council has said that the small public utilities
have invested heavily in the nuclear plants (WNP 485) and face "disaster” if
construction costs can't be spread to all the region's electrical users. This
report is basically a confirmation of my analysis of WPPSS mentioned earlier.
[f WPPSS needed to find cus:tomers for their plants, and Puget were in the

same situation as Public Service New Hampshire, seeking to spread their participation,
the ability of either project sponsor to finance completion of their respective
projects may be seriousiy impaired. The result would be a tremendous amount of

capital tied up, but no power production.

Some discussion of the rate hikes which the utilities have reported should be
considered. Puget and Water Power have indicated that their currernt cost
estimates show a need for a 12% compound rate of increase .n revenue/kwn.
Revising the cost estimates for both Skagit and Pebble Sorings %o reflect
realistic conditions would raise this to perhaps as high as 17%. The resuylt
would be an increase in dverage Puget rates from 13 mills in 1579 to 101 miils

in 1990. Even at 12% rates woug reach 82 mills. With the iverage all-eleciric
nome using in excess of 26,000 kwh/year, househoids may Se seeing annual electric
5ills of over $250C/year. storm windows, insulation, and heat oumps amortize
themseives very Quickly at that level of energy cost. Alternatively, many
Customers may choose to form Pudlic Utility Districts, wnich would recuce the
load wnich Puget has to serve, forcing additional race Nikes 3 produce the needed
revenue. If Puget cannot maintain a 5.3% rate of load growth at rates increasing

Detween 12-17% annually, they will se unable to derive the revenye they requirs,

Puget has indicated to the WUTC that without an increase in the rate of inclusion
of CWIP, and rapid rate reiief, that they will be in a difficult zosition when seeking
financing. Since their coverage ratioos are alre2ady marginal, their internal

cash generation is shown %o De inadequate %o secure financing, sroper respense

VT : 1iey s £ . th

from the WUTC would seem absolutely critical to their apility %¢ finance the
i g1t ly 67% ¢f their

project. However, in the rate case just closed, Puget was given anly 57% ¢ 2

- tmar ”~ . mount :"
request; the closing arguments of the company indicated that a reduced amou

rate relief would not be adequate o supocrt the company's construction program,

al
o
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cost pricing ¢

1 - - b ¢ t ize of any ele
described as "The largest constructicn program for it's s _] l

utility in the United States." (Exhibit page 19C)

Fortuantely, the regulatory system is moving away from average
inverted rates, allocating the low-cost power we have availacie %2 all ujers in
limited quantities at the embedded cost of production, and agplying higner rates

to more expensive power from new resources. Suych rate structures will allow
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power users to optionally hold usage down, or pay new resource cost. They also
force new resources to be largely self-sufficient, which would likely render many
new projects unnecessary by providing a financial incentive for conservation
investments at costs approaching the marginal cost of new generation. For this reason
the utilities confidence in their ability to get the rate relief they require
should be considered very carefully; they may receive rate relief which will
allow them to finance the projects if there is a market for the power at the
costs associated with them. Thé GAQ concluded in their report on the Northwest
electrical energy situation (REGION AT THE CROSSRCADS) that we could reduce
electrical consumption in the Northwest by 30% by implementing replacement cost

pricing. Incremental pricing will likely accomplish much of this reduction.

The financial calculations and assumptions of the applicants need to be complietely
reworked and resubmitted. As described earlier, the raw data on project costs

are unrealistic. Their other assmptions are not much better. The utilities

have used optimistic assumptions regarding future money costs and future rates of
inflation. Puget has reported a 7% inflaticn rate for calculating the costs of all

of their thermal projg;ts, while the nuclear industry is experiencing 13-19% inflation

and the coal industry is notfar behind.

Puget nas assumed a 9% prime rate for short term borrowing, 2%% lower than

what is presently in effect. Their estimate for long-term debt, 9-10%% is at

the extrame low-end of the market experience this year for B8aa rated utilities,
although Baa rated utilities with major nuclear projects have avoided the market
since the incident at TMI, so the market figures may be skewed downward at
present. These rates could, of course, rise or fall in the future. Their assumed
9% interest rate appears extremely optimistic, and should be adjusted to .2%

above the bond rate, perhaps in the vicinity of 10%-11%
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PGE has been somewhat more conservative with an allowanrce for a 12.1% prime
rate, and a 10%% bond rate. While starting from a higher base, PGE anticipates
only a 3.9% rate hike annually, but this will have to revised upward to reflect
the actual costs of the power plants they are building. The result will

be a very similar pattern to that of Puget, and both will run into elasticity

problems, particularly among their electrically heatea homes.

Pacific has more properly treated the preferred dividend rate at 9.4%, although it is
still too low. Their assumption of a 14.3% average rate of return may shock

the various utility commissions which presently regulate them, but [ agree

that such increases will be imperative if projects such as this are to be

financed, in order to compensate the investor for the high risk of nuclear plant

ownership.

Water Power, with a superior bond rating, has also been somewhat more cautious
in their estimates of future financing cost, although they share the cptimism
of Puget that financing costs will decline in the near future, wnich is anything
but assurred. Most econcmists see a significant recession coming, whicn will

tighten up money markets as savings are consumed.

The pattern among the companies is quite clear. Those with the greatest exposure,

and the least ability to finance the project, Puget and PGE, are consistent

in using overoptimistic data. Pacific, with a highly diversified rate base and

very limited nuclear investment, utilizes more realistic assumptions, with their latest
sond statement showing a nearly accurate estimate of potential Skagit construction
costs, compar=+ with the unwarranted underestimation of the other participants.

Puget, at the . er extreme, is already shcwing themselves to be at the limit

of ability to finance anything, with coverage ratios already approachiny their

limits, internal cashgeneration ciose to zero, and their extreme underestimates

of both project costs and financing charges. As cost escalaticns occur, they will

7
undoubtedly violate their fiscal parameters and articles of incorperation.
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CONCLUSIONS

It is wholly evident from the interaction of all of the insonsistencies and
inaccuracies presented by the applicants that the financial scenario they have
proposed is far more optimistic than even the most generous of evaluations could
suppert. As they are already showing their financial coverage at the edge of
the permissible range for both preferred and bond coverage, and have virtually
no intermal cash generation, any adverse events will force them into an un-
manageable situation. Even their own data shows internal cash generation in-
adequate toc support a construction program of the magniéude propcsed, even befcre

adjustment of the data to reflect realistic cost scenarios.

fhe adverse events wnicn the applicants will experience are 2asily identified 2y
compariscn of their data with other similar projects now underway. The cost

overruns wnicn have been experienced Dy WPPSS are typical of the industry, as supported
by the recent study by the Supply System, and by the Barry report. The costs

of the last two plants WPPSS is building, scheduled for operation lang before

the Skagit plants could be in service, amount to 61% more than the applicant's estimate,

Jrities,

(8

gven though WPPSS is able %o accrue AFUDC with tax-exenpt

=
<

wr
O

ignoring the fact that inflation is rampant in the power plant business, with WPPSS

acknowlegng that further ascalation is inevitable.

All of the independent costing and schedule models indicats that the applicants

nave grossiy underestimatad the time and expense asscciated with their proposal. The
assumpticns for financing cost are not reflectiv: of the capital market as it now
exists, or as most analysts anticipace the future. Finally, there is little avidenca
that the appiicants will be ablie to secure the rate relief they will recuire, or

be abie to sell power from the projects at those rates, due to the nigh elasticity
the region wiil experience as we move from an age »f ceclining rea

tc an era of rapidly increasing prices.
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the substitution of the BW indicator shows that plants using BW equip-
ment took about 11 months longer to construct. Locational variables,
whether or not a cocoli.g tower is used, and whether or not the plant
is colocated with another plant, appear to have little effecn on con-
struction time. The regression indicates that learning exists, and
that the cnefficient is significant. It also indicates that there is
a countertrend to this one éha: is related to CPIS. It can be thought
of as a time trend toward longer construction times that is countered
by the experience curve of the architect-engineer.

Since the t-statistics of the location indicators, colocation
indicator, and tower indicator are so low, we eliminare these terms
and run one last regression analysis. The results, shown in Table 3,
are what would be expected from the preceding analyses, and each term

is significant at the 0.0l level or less. The regression equation has

Table 5 L

THIRD T2 RECRESSION ANALYSIS FOR 65-PLANT DATA BASE

SARPLE SIZE .« « o o o o o o 55
SON OF WEIGHTS « « « o « « « 6.50000 01
ESTISATED STD DEY . . « « o 1.3171D 01
' SQO‘PED - - - - - - - - - OOSJSS
FARIABLEZ COEZPPICIENT ESTD STD DEV T
b -2.70820 02 4.567550 Q1 -3,1217*
3 co1s 4.5478D QG 1.312%2 00 3.4650"
10 srze 4,36430-02 3.92920-01 u,3877"
24 8V 1.30650 01 4.38222 00 2.6761"
31 Ly -2,001390 00 1.950%¢ 00 -4, 1035"
3 72 CEPENDENT VARIABLT
ANALYSIS OF VARIANCE
QURCE op ss L §-] 4
REGRESSION 3 1.18930 06  2.97256C 23 17.293
gR308% §0 1.0214C 0@  1,7190D0 02
TOTAL 54 2.2:04D 00

-
All coefficients significant ac 0.0l or less.
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Table 11

THIRD RFGRESSION ANALYSIS OF 39-PLANT DATA BASE

s‘u". sxzz - - - - - s - - J’
SUN OF WEBIGHTS o « « « « « « 3.9000D 01
BSTINATED STD DEV . . « . . 1.0671D 02
' SQUAllD L I .- . & = 0076“3
VARIABLE CORPPICIENT ESTD STD DBV T
0 -8.885%D 03 1. 04990 03 -3.4636"
3 cprs 1.41340 02 1.53730 01 9.19139°
10 srze «2.1943p=01 9.8099D-02 ~2.23647
20 TOWRR 9.2040p 01 3.4354p 01 2.6792*
13 Loc1 1.4812D0 02 4. 13630 01 3J.0976"
. Ly -7.26422t 01 2.0119¢ 01 -3,5997*
33 cosT/xv DEPENDENT VABIABLE
AYALYSIS OP VARIANCE
souvace pP ss us 14
REGRESSION 5 1.17350 06 2.3470D 0S 21,405
BRROR 33 3.61840 0% 1.09455D G4
TOTAL 13 1.53530 06

-
Significant at 0.02 or less.
-

Significant between 0.02 and 0.05.

even show that these increases have been more pronounced than has
Seen generaly understood. As we will see, other factors have helpe.
to mitigate the temporal cost increases.

Two questions arise concerning the CPIS coefficient. The first

/' concerns how real it is. We have already noted the high collinearity
/ of CPIS and Tl, and have discarded Tl as a major cost determinant ex-

/ cept as its va-iability is captured by the other equation variables.

This decision was based on the statistical characteristics of TIRSID.
The hypothesis that Tl itself lacks cost significance can be further
\ tested by u ng another argument. The data base shows that Tl in-
\ creased appr ximately 15 months over the 5-year period covered by the
\ 39 data poini.s. If the measured increase of $700 per kWe were really

\\\ due to increases in Tl, it would imply that construction permit -
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the substitution of the BW indicator shows tha: plants using BW equip-
ment took about 11 months longer to comstruct. Locational variables,
whether or not a cooling tower is used, and whether or not the plant
is colocated with another plant, appear to have little effecr on con-
struction time. The regression indicaces that learning exists, and
that the cnefficient is significant. It also indicates that there is
a countertrend to this one Eha: is relzted to CPIS. It can be thought
of as a time trend toward longer construction times that is countered
by the experience curve of the architect-engineer.

Sinc: rhe t-statistics of the lucation indicarers, colocation
indicator, .:d tower ind.cator are so low, we eliminate these terms
and run one last regress.on analysis. The results, shown in Tadble 3,

are what would be expected from the preceding ar lyses, and each term

<

-y - o N . ’
ihe regression egquation nas

is significant at the 0.0l level or less.

U

Table 5

THIRD T2 RECRESSION ANALYSIS FOR 65-PLANT DATA BASE

SANPLE SIZ ol W E 65
SUN OF WRIGHTS « . « « « « o ©.,50000 01
BSTINATED STD D2Y . . « . o 1.3111D Q1
S SOUARED o 5 » 5 5 o .+ » & D.8538% ',(]
7ARIASLE COEPPICIEZNT ESTD STD DBV T
b} ) -2.70820 02 8.67550 01 -3, 1217*
3 co18 4.54780 00 1.112%2 00 31.46%0"
10 srze 4, J643D-02 8.92920-¢2 e, 9577"
24 3w 1.30650 O 4,38220 20 2.6751"
3% L -2,001390 20 1.95050 00 -4.10138"
3 712 DEPENDENT VARIABLE
AYALYSTS OF VARIANCE
SSURCE bls ss “s 4
R2SRESSION 4 1.18900 04  2.97262 22 17.293
29303 50 1.03140 04 1.71900 02
TOTAL 54 2.2204D 24

-
All coefficients signifizant ac 0.0l or less.
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