OAK RIDGE NATIONAL LABORATORY

OPERATED BY

UNION CARBIDE CORPORATION
NUCLEAR DIVISION

=3

POST OFFICE BOX Y
OAK RIDGE, TENNESSEE 17830

June 13, 1975

Mr. Regis R. Boyle

Cost Benefit Analysis Branch
Directorate of Licensing
Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Mr. Boyle:

The enclosed memo describes the revised CONCEPT calculations for the Washingten
Public Power Supply System's Nuclear Projects No. 1 and 4 requested by J. C.
Petersen and preserts results from those calculations.

Capital cost estimates for plants provided with heat rejection systems
utilizing mechanical draft evaporative cooling towers are presented.

The estimates produced by the CONCEPT code are not intended as substitutes
for detailed engincering cost estimates, but were prcpared as a rough check
on the applicant's estimate and to provide consistent estimates for the
nuclear plant and fossil-fired altermatives.

If I can be of further assistance, please contact me.

Sincerely yours,

;If’EZf, Zskvx/rueilfj?7{3'

L. L. Bennett, Director
Studies and Evaluations Program

LLb:sf
Enclosure

cc: . Bowers

. Myers v///
. Petersen, DL

. Row
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COST ESTIMATES FOR ALTERNATIVE BASE-LOAD
GENERATION SYSTEMS

A recently developed computer program was used to rough check the applicant's
capital cost estimate for the proposed nuclear power station and to estimate
the costs for fossil-fired alternative generation systems.

This computer program, called CONCEPT'™?® was developed as part of the program
analysis activities of the AEC Division of Reactor Research and Development,
and the work was performed in the Studies and Evaluations Program at the Oak
Ridge National Laboratory. The code was designed primarily for use in
examining average trends in costs, identifying important elements in the

cost structure, determining sensitivity to technical and economic factors,
and providing reasonable long-range projections of costs. Although cost
estimates produced by the CONCEPT code are not intended as substitutes for
detailed engineering cost estimates for specific projects, the code has been
organized to facilitate modifications to the cost models so that costs may be
tailored to a particular project. Use of the computer provides a rapid means
of calculating future capital costs of a project with various assumed sets of
economic and technical ground rules.

DESCRIPTION OF THE CONCEPT CODE

The procedures used in the CONCEPT code are based on the premise that any
central station power plant involves approximately the same major cost compo-
nents regardless of location or date of initial operation. Therefore, if

the trends of these major cost components can be established as a function of
plant type and size, locetion, and interest and escalation rates, then a cost
estimate for a reference case can be adjusted to fit the case of interest

The application of this approach requires a detailed 'cost model'" for each
plant type at a reference condition and the determination of the cost trend
relationships. The generation of these data has comprised a large effort in
the development of the CONCEPT code. Detailed investment cost studies by an
architect-engineering firm have provided basic cost model data for light water
reactor nuclear plants,*”® and fossil-fired plants.®”’ These cost data have
been revised to reflect plant design changes since the 1971 reference date

of the initial estimates.

The cost model is based on a detailed cost estimate for a reference plant at

a designated location and a specified date. This estimate includes a detailed
breakdown of each cost account into costs for factory equipment, site materials,
and site labor. A typical cost model consists of over a hundred individual

cost accounts, each of which can be altered by input at the user's option.

The AEC system of cost accounts® is used in CONCEPT.




To generate a cost estimate under specific conditions, the user specifies the
following input: plant type and location, net capacity, beginning date for
design and construction, date of commercial operation, length of construction
workweek, and rate of interest during construction. If the specified plant
size is different from the reference plant size, the direct cost for each
two-digit account is adjusted by using scaling functions which define the
cost as a function of plant size. This initial step gives an estimate of the

direct costs for a plant of the specified type and size at the base date and
location.

The code has access to cost index data files for 20 key cities in the United
States. These files contain data on cost of materials and wage rates for

16 construction crafts as reported by trade publications over the past fificcn
years. These data are used to determine historical trends of site labor and
material costs, providing a basis for projecting future costs of site labor
and materials. These cost data may be overridden by user input if data for
the particular project are available.

This technique of separating the plant cost into individual components, applying
appropriate scaling functions and location-dependent cost adjustments, and
escalating to different dates is the heart of the computerized approach used

in CONCEPT. The procedure is illustrated schematically in Fig. 1.

ESTIMATED CAPITAL COSTS

The assumptions used in the CONCEPT calculations for this project are listed
in Table 1. Table 2 summarizes the total plant capital investment estimates
for the proposed nuclear station.

As stated previously, the above cost estimates produced by the CONCEPT code
are not intended as substitutes for detailed engineering cost estimates, but
were prepared as a check on the applicant's estimate and to provide consistent
estimates for the nuclear plant and fossil-fired alternatives.
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Table 1. Assumptions Used in CONCEPT Calculations
(Revised June 1975)

Plant name Washington Public Power Supply System
Plant type Two-unit PWR

Alternate plant types none

Unit size 1240 MWe-net, each unit

Plant location

Actual Satsop, Washington
CONCEPT calculations Seattle
Interest during construction 7%/year, simple

Escalation during con.truction

Site labor 8%/year
Site materials 8%/year
Purchased equipment 8%/year
Site labor requirements 8.5 manhours/kWe
Length of workweek 40 hours

Start of design and construction date
Unit 1 December 1972

Unit 4 July 1974
Fossil alternatives none

NSS ordered

Commercial operation dates

Unit 1 September 1980
Unit 4 March 1982




Table 2.
2480-MWe Pressurized Water Reactor Nuclear Power Plant
Using Mechanical Draft Evaporative Cooling Towers

(Revised June 1975)
(Washington Public Power Supply System, Nuclear Projects No. 1 and No. 4)

Plant Capital Investment Summary for a

Unit 1 Unit 4 Total
Net capability, MW(e) 1240 1240 2480
Direct Costs (Millions of Dollars)
Land and land rights 0 0 0
Physical plant
Structures and site facilities 70 63 133
Reactor plant equipment 102 111 213
Turbine plant equipment 104 114 218
Electric plant equipment 40 39 79
Miscellaneous plant equipment 7 S 12
Subtotal (physical plant) 323 332 655
Spare parts allowance 2 2 4
Contingency allowance 23 23 46
Subtotal (total physical plant) 348 357 705
Indirect Costs (Millions of Dollars)
Construction facilities, equipment 21 17 38
and services
Engineering and construction manage- 53 46 99
ment services
Other costs 17 14 31
Interest during construction 1034760 % 101 ,,,, 4 204 |
Total Costs
Plant capital cost at start of project
Millions of dollars 542 535 1077
Dollars per kilowatt 437 431 434
Escalation during construction 203 205 408
Plant capital cost at commercial
operation
Millions of dollars 745 J¥S % 740 r«- = 485
Dollars per kilowatt 601 597 599
* ',', i / F s ’ ut « - 7 -
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Washington Public Power Supply System
2000 George Washington Way P.O. Box 968 Richland, Washington 99352-09€8 (509)372-5000

August 15, 1983
GO1-83-0395

Director of Muclear Peactor Regulation
Attentioi: Mr. A. Schwencer, Chief
Licensing Branch No. 2

Division of Licensing

U.S. Nuclear Regulatory Commission
washington, DC 20555

Dear Mr. Schwencer:

As we discussed via telephone on August 4, 1983, the Supply System was
declared in default on its obligations of Projects 4 and 5 on July 22,

1983. A copy of an internal Supply System memorandum on this topic is
attached.

Also attached is a copy of 2 telegram from the Bonneville Power
Administration, cornfirming their intent and authority to fund completion
of WhP-2 from Bonneville revenues.

We will keep you advised should the situation change.

Very truly yours,

G. C. Sorensen, Manager (Acting)
Nuclear Safety and Regulatory Programs

cc: R. Auluck, KNKC
M. Thadani, NRC
A. Vietti, NRC
NS Reynolds, Dé&L
WS Chin, BPA
A. Toth, NRC WiP-2

R T
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Washington Public Power Supply System
P.O.Box968 3000George WashingtonWay Richland, Washington 99352 (509)372-5000

Docket No. 50-397

December 15, 1981
G02-81-525
SS-L-02-CDT-81-106

Mr. A. Schwencer, Chief

Licensing Branch No. 2

Division of Licensing

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Schwencer:

Subject: NUCLEAR PROJECT NO. 2
QUESTIONS CONCERNIWG FINANCIAL INFORMATION

Reference: Letter, A. Schwencer to R. L. Ferguson, "WNP-2 FSAR Request
for Additional Information," dated November 12, 1981

Enclosed are sixty copies of the responses to the MRC questions trans-
mitted to the Supply System by the reference letter. These questions

will be incorporated into an amendment to the WNP-2 FSAn within two (2)
months.

Seven copies of each of the iollowing reports are being submitted as
enclosures to this letter:

1. Washington Public Power Suppiy System Quarterly Report, dated
September 27, 1981

2. Washington Public Power Supply System 1981 Annual Report
3. Washington Public Power Supply System $750,000,000 Official Statement

Very truly yours,

G. D. Bouchey, DeSiit Uirector

Safety and Security

CDT/rch
Enclosure

cc:- R Auluck - NRC '
WS Chin - BPA
R Feil - NRC Site



600.001

Indicate the estimated annual costs by year to operate
the subject facility for the first seven full years cf
commercial operation. The types of costs included in
the estimates should be indicated and should include
(but not necessarily be limited to) operation and main-
tenance expenses with fuel costs shown separately, de-
preciation, taxes, and reasonable return on investment.
(Enclosed is a form which should be used for each year
of the seven year period.) Indicate the projected plant
capacity of each unit for each year. In addition, pro-
vide similar data a2ssuming plant capacity factors of 50%
and 60%.

Indi-zate the average unit price per kWh experienced on
system-wide sales of electric power to all customers for
the most recent 12-month period.

Response:

a.

The estimated annual projected costs for the operation of
WNP=-2 for the seven-year period February 1984 through

June 1991 are presented as Table 600.001~1, based on Supply
System generation estimates. Tables 600.001-2 and 600.001-3

present WNP-2 operating costs for the same period based
on S50% and 60% plant factors, respectively.

The Supply System operates each Project as an independent
utility and, accordingly, does not maintain financial
records on a system-wide basis. Results for the Hantord
Generating Project and the Packwood Lake Hydroelectric

Project for the twelve-month pericd ending October 30, 1981,

are as follows:

HGP Packwood
Revenues $15,703,000 $794,000
Generation (mWh) 1,652,287 90,248

Mills per kWh 10.8 8.8



Operation and Maintenance [xpenses
Nuc lear Power Generation
Nuclear Fuel Expense (2)
Operating Expenses
Maintenance [xpenses
Total
Transmission Expenses (4)
Administrative and General [xpenses
Property and Liability Insurance
Other ARG [Expenses
Total

Other (1)

Total OBM Ex enses

Uepre

iation [xpense
Taxes Other than Ind
Property Taxes (%)

Other (5)

nne Axes

Total
Income Tarxes (6)

Total Operating Expenses

f
LGeneration (kWh X 107)

5 months only

Plant factor 60% Ist 12 menths; 65%

for

$ 95,866

7,376

2nd 12 months;

ESTIMATED ANEVAL

COST O

NICLEAR GENERATING 1M1

FOR ¥ ISCAL

1985

$ 99,066
30,818
14,252

144,136

4.64]
15,94
29,575

164,711

176

05

$242,992

5.980

YEAR
(Dallars In

END LN
Thousends )

5,105
J05 T

70Y-thereafter

Inc ludes provision

decommissioning

Flant output

is transmitted by the Bonneville Power Administration

1906

$ 88,792

39,197
14,581
142,570

4,755
13,893
18,648

161,218

]"',H\‘

3,378
5,378

$240,204

6,461

JUNt

lieu of

property taxes

OPERAT ING

0

1987

3 91,047
42,108
15,1C9

149,444

4,867
_ 14,620
19,487

168,931 _

$248,694

6,745

1948

$ 99,066
45,910
16,269

161,245

5,04
16,141
21,175

182,420

74,743

5,870
5,870

$263,038

6,745

1989

$ 109,359
49,924
__ 17,009
176,292

§.,12%
17,486
22,611

190,903

$280,454

6,745

]

1990

120,671
54,299
17,632

192,602

5.227
19,394
24,621

$299,829

6,745

6,731
6,731

$316,.518

f

A

r

J

The Supply System Is assessed a privilege tax iIn

The Supply System is exempt from Income Tax liabliliity




Operation and Maintenance Expenses
Nuc lear Power Generation:
Nuclear Fuel Txpense (2)
Other Operating Expenses (3)
Maintenance Expenses
Total
Transmission Expenses (4)
Administrative and General (xpenses
Property and Liabtiity Insurance
Other ARG Expenses
Tota!

Total OBM [xpenses

Depreciation Expense
Taxes Other than Income Taxes:
Property Taxes (5)
Other (5)
Total
Income Taxes (6)

TABLE 600.001-2

ESTIMATED ANNUAL COST OF OPCRATING
MUCLEAR GINERATING UNIT UNP-2
fOR FISCAL YEAR ENDING JUNE 30
(Dollars in Thousands)

190! 1985 1986 1987 1988 1989 1990 1991
$ 32,803 $ 79,822 $ 70,604 $ 66,011 $ 65,605 $ 70,433 § 74,703 $ 719,211
9,773 30,618 39,197 42,408 45,910 49,924 54,299 59,065
4,97 14,252 14,581 15,189 16,269 17,009 17,632 18,280
—qISA) T TN2A,Z 124,362 123,608 N21,084 137,366 146,634 156,558
1,061 4.64] 4,755 4,867 5,034 5.12% 5,227 5,332
s, Feisy . . 15,934 13,893 14,620 16,141 17,486 u_,m e 21,480
TUELE 20,575 18,608 19,487 20,105 22,811 24,61 " "26,A12
56,931 145,467 143,030 143,095 148,959 _ 159,977 171,255 _ 183,370
30,815 73,176 73,608 74,148 74,748 75,420 76,164 76,992
1,860 4,816 __ 5,105 SZQ_ ﬁ)@r_,sgy___srg‘““,ggp.
1Bl T ABI6 5,105 5,228 5,368 . 5.541 5,752 5,390

Total Operating Expenses § 89,207  § 223,459 § 221,743 § 222,471 _

Generation (kWb x 10°)

5 months only
Plant factor: 50%
Includes provision for decommissioning

— ——— — — —
R T R
— N St St e et

1,980 4,818 4,818 1,818

Plant output Is transmitted by the Bonneville Power Administration
The Supply System is assessed a privilege tax in lleu of property taxes
The Supply System i< exempt from Income Tax liability

-— — . ———— . T S —— e S— . ——— T T——— . — — —

§ 229,075 _§ 240,994 § 253,171 % 266,352

4,018

4,818 4,813



TABLE 600.001-3

ESTIMATED ANNUAL COST OF OPERATING
NUCILEAR GENERATING HMLT WNP-2
FOR FISCAL YEAR EMDING JUNE 30
(Dollars in Thousands)

1904 1985 1986 1987 1984 1949 199 1991
Operation and Maintenanc: Expenses
Muclear Power Generation:
Huclear Fuel Expense (2) $ 39,364 $ 95,786 $ 80,004 § 78,842 § B2,945 $ 89,460 § 97,116 § 104,676
Other Operating Expenses (3) 9,773 30,818 39 197 42,408 45,910 49,924 54,299 59,065
Maintenance Expenses hl= .967~ 14,252 s81 15 m 16,269 17,009 17,632 13,280
Total N ii’sss TT;,,“i "l TTis,124 T m"'m‘m 182, lm
Transmission Expenses (4) IR R RS R ISR T e WD
Adwinistrative and General Expenses
Property and Liability Insurance 1,661 4,641 4,755 4,867 5.n34 S lZS S ZN 5,332
Other ABG Expenses 1,121 15,934 13,893 14,620 16,143 e 21,480
Total 9,308 20,575 18,608 19,47 21,175 72 i m‘zrr " 2,812
Total OBM [xpenses 63,492 161,431 152,430 155,926 166,299 179,004 193,668 208,933
Depreciation Expense 30,415 73,176 73,608 74,148 74,748 75,420 76,164 76,992

Taxes Gther than Income Taxes:
ouner (31 ) 059 s.0s S0 S0 se8 _ s.en 6,303
0"'!" S) J, '.: Ja 3 oty -
Total 195¢ 5,056 B+ m"—’"l.':z — 5.8 z‘m" a'm‘
Income Taxes (6) - = < = >

—————— ———— - ———— —— . — . - ——— e — e e . e

Total Operating Expenses § 95,066  § 239,663 § 231,284 § 235,494 § 245,675 § 260,257 § 275,921 § 292,197
Generation (kWh x 10%) 2,376 5,782 5,782 5,782 5,782 5,782 5,782 5,782

(I; S months enly

(2) Plant factor: 60%

P‘ Includes provision for decommissioning

4) Plant output is transmitted by the Bonneville Mower Administration

(5) The Supply System is assessed a privilege tax in lleu of property taxes
{6) The Supply System is exempt from Income Tax Ilability
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@. 600.002

Indicate the estimated costs of permanently shutting down the
facility, a list of what is included in such costs, the
assumptions made in estimating the costs, the type of shutdown
contemplated, and the source of funds to cover these costs.

Response:

It is planned to decommission the WNP-2 facility at the end of
its operating Life by placing the facility in protectd e

1“"“‘?‘ ¥=ars and shsn diimin;i‘ it with shipment of waste
materials to appropriate repositories. he general activities
necessary for placing it in protective storage are:

1. Detailed planning and preparation for placing
in protective storages

2. Final shutdown of the nuclear reactions

2. Plant cooldowns

4, Fuel discharge into the spent fuel pool.,

S. Shipment of the fuel to a permanent disposal site»
6. General decontamination of the facility.

7. Shipment of radiocactive wastes to a disposal siters

8. Deactivation of plant systems not needed during
the protective storage period.,

9. Confinement of residual radicactivity, as appropriater
10. Installation of intrusion alarms and barriers, and
11. Establishment of continuous surveillance.

Nonradiocactive equipment and facilities will be salvaged, scrapped
or converted to beneficial uses, as appropriate.

The total cost for decommissioning the facility is estimated

to be $57,000,000 in 1978 dollars, including $26,800,000 for
placing it in protective storage. A breakdown of the costs

for shutting the plant down and placing it in protective storage
is attached as Tabie 600.002-1.






WNP =2

TABLE 602.002-1
ESTIMATED COSTS FOR PREPARATIONS
FOR PASSIVE STORAGE
Estimated Costs

Cost Category ($ millions)

Disposal of Radicactive Materials ol P
(Radicactive Wastes)

Staff Labor g s
Energy e
special Tools and Equipment 0.4-
Miscellaneous Supplies % ot
Specialty Contractors 0.?
Nuclear Insurance 0.5
Spent Fuel Shipment 3.8
Fuel Channel Disposal 0.6
Contingency (25%) 5.3

TOTAL $26.8




WHP -2

@. 600.003

Provide an estimate cf the annual cost to maintain the shut=
down facility in a safe conditien. Indicate what is included
in the estimate, assumptions made in estimating the costse
and the source of funds to cover these costs.

Response:

The facility will be placed in protective storage as
described above in the response to Question 600.002. The
estimated annual cost for maintaining the protective storage
is $75,000 in 1978 dollars. A breakdown of these costs is
attached as Table 600.003-1.

The primary assumptions used for estimating these costs are:
1. 1978 costse
2. 1978 technology and nuclear regulations.
3., Multiple reactor site, and
4., Specialty contractors will be hired for site securitys
equipment maintenance, and radiation and environmental
surveillance.
The source of funds for the protective storage will be the

decommissioning sinking fund referred to in the response
to Guestion 600.002.



WNP=-2

TABLE 600.003-1

ESTIMATED ANNUAL COSTS FOR
WNP-2 PROTECTIVE STORAGE

Cost Category
Surveillance and Maintenance Representative
Secretary
Repairman
Security
Third Party Inspection

Environmental Radiological Monitoring
Program Personnel

Quality Assurance Specialist'
Equipment and Supplies

Annual! Allowance for Repairs
Utilities and Services
License Fee

NEL=-PIA Insurance

Contingency (25%)

TOTAL

Estimated Annual

Cost (8)
g 6,500
5,075
2,710
8,800

7,500

14,230
1,000
1,000
5,000
5,000

650
2,500
14,991

$74,956






WNP -2

REFERENCE:

1.

Letter G02-31-525, G. D. Bouchey
"Question: Concerning Financial
becember 15, 1981.

to A. Schwencere.

Information

’






@. 600.006

Describe the legal bzsis for WPPSS's rate-setting authority
and how it may be used to ensure that sufficient funds will
be available to operate the facility and to eventually shut
it down and maintain it in a safe shutdown condition.

Response:

The Supply System is a joint operating agency and a municipal
corporation of the State of Washington organized under

Chapter 43.52 of the Revised Code of Washington, as amended.
The Supply System is composed of 19 operating public utility
districts of the State of Washington and the cities of Richland,
Seattle, Tacomar and Ellensburg, Washington. Pursuant to its
statutory authority, the Supply System is empowered to acquirer
constructs, and operate plants and facilities for the generation
and transmission of electrical power and energys, but, as 3
supply agency, does not distribute power or sell at retail.
Rathers, it is reimburseds, pursuant to the provisions of the
WNP-2 Net Billing Aareements, by the 94 Participants for all
WNP-2 costs, whether or not the Project is completed, operable.
or operating. See response to Guestion 600.C07.
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@. 600.007

Describe the contractual provisidons between WPPSS ancd its
member municinal systems and ensure that sufficient funds
will be available to operate the facility and to eventually
chut it down and maintain it in a safe shutdown condition.
Describe the municipals' rate-setting authority and the
rate covenants from the municipals to WPPSS that ensure
satisfaction of these requirements.

Response:

WNP-2 will be used for the generation of electrical energy.
1t will be financeds constructed., operated, and owned by

the Supply System. Net Billing Agreements between the Supply
System, the Bonneville Power Administration ("BPA"), and 94
statutory preference customers of BPA ("the Participants').,
provide for the payment of project costs and the allocation
of project capability.

The 94 Participants in WNP=-2 consist of 27 municipalities,
21 public utility districtss, 1 irrigation district, and

45 cooperatives., Of the total capability of WNP=2, the
municipalities have contracted to purchase 22.6%,» the
districts have contracted to purchase 56.9%, and the co-
operatives have contracted to purchase 20.5%. Under the

Net Billing Agreements, each Participant will assign its
chare of the project capability to BPA., BPA's purchase of
the capability of WNP-2 was authorized and approved by
Congress in the Public Works Appropriations Acts of 1970

and 1971. BPA is obligated under the Net Billing Agreements
to pay the Participants of WNP-2, and such Participarts are
obligated to pay the Supply System, the total annual costs
of WNP=2, including debt service on the Net Billed Bonds
issued on the Projects, less amounts paiu from other sources»
whether or not WNP-2 is completed, operable, or operating
and not withstanding the suspension, reductions., or curtail-
ment of WNP=2's output. Payments of project costs by the
Participants to the Supply System will be credited against
the billing made by BPA to the Participants for power and
certain services. Each Participant has covenanted that it
will establish, maintains, and collect rates or charges for
power and energy and other services furnished through its
electric utility properties which shall be adeguate to provide
revenues sufficient to make required payments to the Supply
System.






@. 600.008

Indicate the amount «f WPPSS's most recent rate relied actich

and provide copies o! the order authorizing the rates. Provide

details of tre amount and timing of any prospective rate
increases.

Response:

The Supply System does not engage in the distribution of power
to retail customers. It is authorized, among other thingsy

te acquires constructs, and operate plants, works, and
facilities for the generation and transmission of power to
utilities. The Supply System does not have “"rates', but 1is
reimbursed for the costs of each project by the Participants
tgerein. In any event, as a municipal corporation of the
State of Washington, the Supply System is not under the juris-
diction e¢f any regulatory agency having control over “rates
and services" incidental to the proposed activity.







