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LEGAL NOTICE

This report was prepared under the funding of the Nuclear
Regulatory Commission Contract No. NRC-04-76-351 (Formerly AT=(49-24)-0351)
and for the Department of Energy. Neither the United States Covernment
or any agency thereof, nor any person acting on behalf of the United
States Government:

a. Makes any warranty or representation, expressed or implied,
with respect to the accuracy, completeness, or usefulness of
the information contained in this report, or that the use of
any information, apraratus, method or process disclosed in this
report may not infringe privately owned rights, or,

b. Assumes any liabilities with respect to the use of or for damage
resulting from the use of, any information, apparatus, method,
or process disclosed in this report.

As used in the above "person acting on behalf of the United
Staies Government' includes any employee or contractor thereof or any
employee of such contractor to the extent that such employee prepares,
disseminates, or provides access to, any information pursuant to his

employment or contract with the United States Government, or his employment
with such contractor.



FOREWORD
by the

United States Energy Research & Development Administration
and United States Nuclear Regulatory Commission

In 1971 the Atomic Energy Commission authorized power plant investment
cost studies, which culminated in the WASH-1230 reports (1000 MWe Central
Station Power Plants - Investment Cost Study) published in 1972. Their
purpose was to facilitate policy and economic decisions about electric
generation facilities in the public and private sectors. The WASH~1230
report-series consists of five volumes: Pressurized Water Reactor, Boiling
Water Reactor, Coal-Fired, Oil-Fired and High Temperature Gas-Cooled
Reactor power plants, National priorities on energy, the regulatory
environment and the cost of labor, equipment and material have changed
significantly, These changes dictated the necessity of an update of these
series of studies, and an expansion of scope to encompass consideration
of the fuel cycle and the total generating cost., As a result, a program
to study, reassess and produce a new set of updated reports was authorized

and undertaken.

This report is one of the new series of commercial electric puwer cost
studies that have been prepared by United Engineers & Constructors Inc.
(UE&C). These studies have been completed under the cooperative direction
of the Energy Research and Development Administration (ERDA), Division

of Nuclear Research and Applications, and the Nuclear Regulatory Commission
(NRC), Division of Site Safety and Environmental Analysis. The study
effort was funded jointly by ERDA (Contract No., EY~=76-C~02-2477) and NKC

(Contract No, AT(49-24)-0351).
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The current series includes investment cost reports for a Pressurized
Water Reactor Plant, a Boiling Water Reactor Plant, High Sulfur Coal
Plants, and Low Sulfur Coal Plants. The 0il Fired Power Plant Study was
not updated because utilities are no longer expected to build significant
numbers of these plants, and the High Temperature Gas~Cooled Reactor Plant
Study was not updated because these reactors are not now being marketed.
Investment cost reports on multi-unit stations and for different cooling
system types are included. In addition, the series addresses fuel supply
investment costs and total gererating costs for both nuclear and coal -

fired power plants.

Following is a list of the report titles and funding agency(ies) responsible

for each:
Funding Agency(ies) Report Titles
ERDA Capital Cost - Pressurized Water Reactor Plan:
(NUREG=0241, C00-2477-5)
ERDA/NRC Capital Cost - Boiling Water Reactor Plant .
(NUREG-0242, CO0-2477-6)
ERDA/NRC Capital Cost - High and Low Sulfur Coal Plants
- 1200 MWe (NUREG-0243, C00=2477-7)
NRC/ERDA Capital Cost - Low and High Sulfur Coal Plants
- 800 MWe (NUREG-0244, CO0-2477-8)
ERDA Capital Cost Addendum - Multi-Unit Coal and
Nuclear Stations (NUREG-0245, C00-2477-9)
NRC Fuel Supply Investment Cost - Coal and Nuclear
(NUREG=0246, C00-2477-10)
NRC Cooling Systems Addendum - Capital and Total
Generating Cost Studies (NUREG-0247, CO0=2477-11)
NRC Total Generating Costs - Coal and Nuclear Plants

(NUREG=-0248, C00-2477-12)

il




The studies in these series have a uniform set of economic and technical
criteria and a uniform accounting system as contained in (Guide for
Economic Evaluation of Nuclear Reactor Plant Designs, NUS-531, January
1969). The investment cost estimates in these series are developed for
reference plants constructed at a hypothetical site called "Middletown,

Usa".

The reference investment and total generating cost estimates can be used
for baseline comparisons of different generating sys*ems. However, the
major use of the investment cost data is as input to the CONCEPT computer
code which was developed for ERDA at the Oak Fidge National Laboratory
(ORNL) ., The CONCEPT computer program adjusts the baseline cost estimates

contained in these studies for different plant sizes, regional variations

in material and craft labor rates, different construction schedule lengths,

and different escalation and interest rates., These adjustments result
in preliminary sets of alternative cost estimates for electric power

plants construr. ¢4 anywheie in the United States.
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PREFACE

The capital cost of the six commercial electric power plants in this
series of studies, utilized mechanical draft evaporative cooling tower
systems for condenser heat removal. This cooling system addendum to these
studies present the costs and design descriptions of alternate coo}ing

systems,

The baseline construction costs for the plants with alternate cooling

system costs are summarized in Section 1.

The aesign des:ription and cost estimates contained in Section 2 is divided
into seven parts., The first part presents data on the alternate cooling
systems designed for use with the 1200 MWe Pressurized Water Reactor Plant
(PWR). The next five parts present similiar information for the 1200 MWe
Roiling Water Reactor Plant, (BWR), the 1200 MWe High and Low Sulfur Coal
Plants, and the 800 MWe Low and High Sulfur Coal Plants, respectively.

The seventh part contains an expansion of cost estimates for Accounts 23
Turbine Plant Equipment; and Account 24, Electric Plant Equipment for the
three alternate types of cooling tower systems: Once-=Through Cooling,
Fan-Assisted Naturzl Draft and Natural Draft, respectively, used with the

aforementioned PWR, BWR and coal-fired plants.

Section 3 describes an example and procedure for using the data presented

in these studies, in conjunction with Total Generating Costs: Coal and

Nuclear Plants (NUREG-0248, C00-2477-12), to develop total generating

costs for the plants that incorporate these alternate cooling systems,
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SECTION 1
SUMMARY

1.1 INTRUDUCTION

These studies present the capital and total generating costs for alternate

cooling systems designed for the six power plants:

1. 1200 Mwe, Pressurized Water Reactor Plants
2 1200 Mwe, Boiling Water Reactor Plants

3 1200 MWe, High Sulfur Coal=Fired plants

4. 1200 MWe, Low Sulfur Coal-Fired plants

S 800 MWe, Low Sulfur Coal-Fired plants

6. 800 MWe, High Sulfur Coal-Fired plants

In these base capital cost studies, as referenced in subsection 2.9 all
of the plants are designed using mechanical draft evaporative towers.

Alternate cooling systems evaluated and presented in this report include:

a. Once-Through
b Fan-Assisted Natural Draft Towers

ta Natural Draft Towers

These alternate cooling systems represent viable designs from both an
economic and engineering standpoint. Other condenser cooling systems,
including dry towers, wet-dry tower, cooling ponds and spray ponds, are
not included in these studies. Dry and wet dry cooling towers have seen

little use due to the large land requirements and high cost associated



with these systems, Typically, the use of dry and wet dry cooling towers
are utilized only when water availability prohibit the use of the
evaporative systems. Cooling ponds and spray ponds typically have large

land requirements, and are cost-effective only when the site is conducive

to their use.

1,2 COST SUMMARY

The estimated total base construction costs for the six plants incorporating
the alternate cooling systems, are summarized in Table 1-1. The capital
cost and fuel cost multipliers are presented in Table 1-2. These
multipliers are given for all six plants incorporating the alternate

cooling systems, Capital cost and fuel cost vary with each cooling system
as compared to the base case: 1,e., Mechanical Draft Evaporative Towers.

An example illustrating the method of using the multipliers is shown in
subsection 3.2, These cost estimates do not include the normal contingency
costs for the equipment, material and labor components of the total base

construction cost; nor do they include escalation and interest during

construction.

The once~thr ugh cooling systems have the lowest capital cost of the
alternate systems evaluated. In addition, a larger plant output is
realized due to the lower operating turbine back pressure and lower
auxiliary requirements, Lack of suitable sites to supply the large amount
of water for the once-through cooling system preclude future wide spread

use,
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All of the cooling tower systems were designed at the same design
temperatures. Differences in the total base construction costs for the
alterr-*e cooling tower systems are small., However, operating difference
at off-design ambient temperatures, especially in the case of the natural
draft system, result in different generator outputs at the av. age yearly

ambient condition.

Figure l-1, contained in this section, illustrates the year-around

temperature durat®on curves for the dry bulb temperature and coincident
wet bulb temperatures. The winters in the hypothetical Middletown site
are moderately cold, with an average temperature in the low 30's. The
summers are fairly humid with average temperatures in the low 70's, and
with high temperatures averaging around 82F. The historic maximum wet

bulb and dry bulb temperatures are 78F and 99F respectively.

Electrical outputs at the yearly average ambient temperature, in MWe, as
well as other pertine t data for all cooling systems evaluated are presented

on Tables 3-1 thru 3-6.

As noted in the Foreword, for each specific site, these baseline cost
estimates must be adjusted for regiou.l variations in material and labor
rates, different construction schedule leng s, including escalation and

interest rates incurred during construction.

13

e N e T e a  pe

gt .



=1

TABLE 1-1

TOTAL BASE CONSTRUCTION COST

INCORPORATING ALTERNATE COOLING SYSTEM

1200 MWe Pressurized Water Reactor Plant

1200 MWe Boiling Water Reactor Plant

1200 MWe High Sulfur Coal Plant

1200 MWe Low Sulfur Coal Plant

800 MWe Low Sulfur Coal Plant

800 MWe High Sulfur Coal Plant

(l)nechnnical Draft Evaporative Towers

($106)

Base
case(l)

568.8

582.7

Once-
Through
554.9
568.4
453.5
390.8

278.4

326.2

Natural

Draft

569.7

583.0

467.4

404.7

289.4

3371.3

Fan-Assisted
Natural Draft

569.2

583.3

467.0

404.3

287.4

335.3
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TABLE 1-2

TOTAL GENERATING COST MULTIPLIERS FOR ALTERNATE COOLING SYSTEMS

Base(l) Once- Natural Fan-Lssisted
Case Through Draft Natural Draft

1200 Mie Pressurized Water Reactor Plant
Capital Cost Multiplier Base 0.957 0.993 1.000
Fuel Cost Multiplier Base 0.981 0.991 0.999
Operating and Maintenance Multiplier Base 0.981 0.991 0.999
1200 Mie Boiling Water Reactor Plant
Capital Cost Multiplier Rase 0.956 0.99% 0.999
Fuel Cost Multiplier Base 0.980 0.992 0.998
Operating and Maintenance Multiplier Base 0.980 0.992 0.998
1200 MWe High Sulfur Coal Plant
Capital Cost Multiplier Base 0.959 0.997 1.002
Fuel Cost Multiplier Base 0.984 0.993 1.000
Operating and Maintenance Multiplier Base 0.984 0.993 1.000
1200 MWe Low Sulfur Coal Plant
Capital Cost Multiplier Base 0.956 0.997 1.003
Fuel Cost Multiplier Base 0.985 0.993 0.999
Operating and Maintenance Multiplier Base 0.985 0.999 0.999
800 MWe High Sulfur Coal Plant
Capital Cost Multiplier Base 0.962 1.001 1.000
Fuel Cost Multiplier Base 0.989 0.995 1.000
Operating and Maintenance Multiplier Base 0.989 0.995 1.000
800 Mie Low Sulfur Coal Plant
Capital Cost Multiplier Base 0.958 1.002 1.000
Fuel Cost Multiplier Base 0.989 0.995 T .000
Operating and Maintenance Multiplier Base 0.989 0.995 1.000

(l)&chnni_.cal Draft Evaporative Towers
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SECTION 2

COOLING SYSTEM DESCRIPTIONS

2,1 INTRODUCTION

This Section describes the altermate cooling systems design for the plant
types covered by these alternate cooling system studies. The information
presented is organized to correspond to the uniform system of accounts

(USAEC Report NUS~531) used for the detailed cost estimate.

2.2 COOLING SYSTEM DESIGN CRITERIA

2,2.1 Major Study Ground Rules

In addition to the ground rules established .or each of the plant types,

the major criteria used in the cooling system evaluation are as follows:

o The once-through cooling systems are designed for a condenser
temperature rise of 15 F and a maximum intake water velocity
at the intake structure of 0.5 fps.

o All of the alternate tower systems are designed based on an 18 F
approach to the 74 F wet bulb and a 26 F condensér temperature

rise.

2.2.2 Turbine Plant and Electric Plant Modifications

Differences in electric plant costs between alternate cooling systems
reflect design modifications to transformers switchgear and cable required

by changes in the number, placement, and size of motors needed for system

operation,

Although specific design descriptions for the turbine plant equipment are
contained in subaccounts 233 for each plant, specific design descriptions

for the electric plant modifications are not presented, Tables 2-19



through 2-4? present detailed costs for electric plant modifications with
the exception of tables 2-19, -23, =27, =31, =34 and -39 vhich present
cost details for the turbine plant, once-through cooling systems. Cost
details for the two other cooling systems are identical to mechanical wet

draft cooling systems,

2.2.3 Mechanical Draft Wet Tower (Design used in References 1 thru 5)

The mechanical draft wet towers are of the circular crossflow design., A
typical tower is shown in Figure 2~1. Air flows through the fill or
packing horizontally and at right angle to the flow of water. Drift
eliminators are positioned vertically inside the tower to reduce the drift
rate to 0,002 percent of the circulating water flowrate. Airflow is
induced by fans positioned on top of the tower, Other towrr design

information is pres.ntid in the design descriptions for each plant.

General Descriptions of Alternative Cooling Devices =

Once-Through Cooling System

‘In the once-through cooling system the flow of water from the river serves

as the cooling medium. River water is pumped to the condensers by a set
of pumps located at the intake structure. The water is then discharged
back to the river., A de~icing system is provided to eliminate ice buildup
on the traveling screens, The intake and discharge structures require
special considerations because of the potential environmental impact

related to the large quantity and temperature of the water required.

Natural Draft Towers

Figure 2-2 shows a typical natural draft tower of counterflow design.
The hyperbolic concrete shell is supported at the bottom by reinforced
concrete columns to allow the free flow of air. The water distribution

2-2

B T SRR TR TETTITUN RV rRN™N e e e e e e e e e e e



system, packing material, and the drift eliminators are located near the
bottom of the tower behind the air inlet louvers. Additional information

is provided in the Jesign descriptions for each plant,

Fan-Assisted Natural Draft Towers

Figure 2-3 shows a fan-assisted natural draft wet tower with the fans
located about the periphery of the tower base. This tower is of counterflow
design. The water distribution system, packing material and the drift
eliminators are located near the bottom of the tower behind the fans and

are similar in design to (hose for the natural draft tower. Additional
information on the tower design and operatiou is provided in the design

descriptions for each plant.

2.3 PRESSURIZED WATER REACTOR (PWR) COOLING SYSTEMS
Design and cost data for the PWR alternate cooling systems are presented
in this subsection. The heat load of the unit is 7.57(10)9 Btu/hr at a

base turbine back pressure of 2,5 in HgA.

2.3.1 Once=Through Cooling System Design Description

Following are the PWR once-through system design descriptions for Account
26 and other accounts impacted by a change from mechanical draft cooling
towers to once-through cooling. Design descriptions for accounts not

impacted by this change are presented in Reference 1.

Account 233 Condensing System

Condensing Equipment

Three condensers are used for the once-through cooling system. The three

surface condensers are single stage one-pass design, The condensers are

2~3






grated. A 750 sq ft electrical equipment room 13 ft high is located at

grade adjacent t the basin,

The hot circulating water is discharged back to the river through a
discharge canal. Discharge occurs sufficiently downstream of the intake

to minimize recirculation.

Circulating Water Discharge Tunnel and Canal

The circulating water discharge tunnel begins in the turbine building at
the condenser outlets and runs outeide where it is channeled into the
discharge canal. The tunnel is a reinforced concrete box structure 52

ft wide and 15 ft high inside.

The discharge canal is an extension of the tunnel which discharges into
the North River 350 ft south of the intake structure, The canal is a
reinforced concrete structure, with a flat bottom, ve:tical walls, and
open top. The canal is 52 ft wide with walls 21 tt high, At the river,
the canal widens, and the bottom slopes up to ensure sufficient water in

the canal at all times for maintaining a seal for the circulating water

system.

ACCOUNT 262 Mechanical Equipment

Circulating Water Pumps

There are six 16,7 percent capacity circulating water pumps, of the mixed
flow vertical type. Each pump is designed for a flow rate of 169,300 gpm
with a total dynamic head of 27 ft. Circulating water pump motors are

1,500 hp each, operating at a synchronous speed of 300 rpm. The pumps

2=5
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discharge tue water to the main condensers, where heat is absorbed. The

water is then discharged through a tunnel and canal, and back to the

river,

Circulating Water Intake System

Twelve traveling screens are provided to remove twigs, leaves and other
debris from the river water that mayv otherwise enter the system and
restrict the flow of water in the condenser tubes. The traveling screens
are 14 ft wide by 48 ft long. They are sized to give a water velocity

of 0.5 ft/sec at mean low water. Serving the traveling screens are two
100 percent capacity screen wash pumps with a flow rate of 3600 gpm and

a total dynamic head of 100 ft to wash the screens when they require

cleaning, Vertical trash racks with an automatic rake are provided ahead

of the traveling screens,

Each screen well is provided with stop log' to allow dewatering (two
screens and one pump) for maintenance purposes. In order to protect the
traveling screens against ice during freezing water conditions, two

vertical de-icing motor driven pumps, each designed for a flowrate of
30,500 gpm at 35 ft head, are used to pump warm water from the condenser

discharge to the screens.

2.3.2 Natural Draft Towers

ACCOUNT 26 MAIN CONDENSER HEAT REJECTION SYSTEM

ACCOUNT 261 Structures

All of the structures required for the natural draft tower are of identical

design to those designed for the mechanical draft towers. Design



descriptions for the makeup water intake and discharge structures,
circulating water pumphouse and makeup water pretreatment building, are

presented in the mechanical draft wet tower system description,

ACCOUNT 262 Mechanical Equipment

There are four 25 percent capacity circulating water pumps, of the mixed
flow vertical type. Each pump is designed for a flow rate of 147,500 gpm
with a total dynamic head of 121 ft. Circulating water pump motors are

5,500 hp each, operating at a synchronous speed of 320 rpm.

Cooling Towers

There is one natural draft wet cooling tower designed to cool the entire
circulating water flow of 588,000 gpm from 118 F to 92 F when operating
at a wet bulb and dry bulb temperature of 74 F and 93 F. To provide the
draft required for airflow, the tower employs a reinforced concrete

hyperbolic shell 571 ft high., At the base the diameter is 441 ft. The

tower's foundation is of the spread-footing type. The tower employs

components for water distribution, fill splash service, reinforced concrete

fi1ll support and drift eliminators. Walkways, access ladders, railing,

aircraft warning lights and a lightning protection system are also provided.

The hot water is fed into a network of distribution pipes, which are
evenly spaced throughout the interior of the tower. The flow from these

pipes is sent downwards through a system of ~.zzles and splash plates

which spray the water to form a thin film over the heat exchanger surfaces.

The distribution system is divided into quadrants to allow one quarter
of the tower to be removed from service with the full flow distributed

over the remainder of the tower,

2=-17
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PLANT ([ (DE COST BASIS
159 arsis
ACCY NOD, ACCOUNT DESCRIPTION

2 R R R R S S R R R R R R R R R L AR L

T = TCTAL OIRE(T COSTS
20 - LOND A%D LAND RIGHTS
" 4 PR STEUCTURES ¢ [“PROVEMENTS
2e & QEM TCR PLANT EGQUIEMENT
28 . TLEAINT PLANT sguteepnTR
28, ELECYRIC PLANT FUUIFMENT &
83 . MISCELLANECUS ®' "« EQUIPY
26 . AN COND FEAY REJECY S¥YS
261, STRUCTURES
2611 MARELUP WwTR INT o DIS(H STR
281, 1 INTAKE STRLCTURE
261,111 EX(AVATION wOPK
261,111 EARTH EXCAVATION
261,1112 RC(K EXCRVATION
261,113 SHEETING (TEMF C(OFFERDAM)
261,111 STRCTY STL (TEMS COFIERDAM)
261,115 PUPP ING

2¢t1. 11 EXCAVATION WORK
261,112 BEMIAG PILES (STEFL)
261,113 SLBSTRUCTURE CONCRETE
261,113 FLamglRY

* Detailed cost breakdown for these accounts are found

P —

TABLE 2-1

OST ESTIMATE - 1200 MMe PRESSURIZED WATER REACTOR
ONCE-THROUGH COOLING SYSTEM

busavss FRLTORY ssavnnan

QuUANTITY C0sTS

T L R R

QUANTITY LABOR wRS

TR R

1 T
¥ LS $2902,437 R 4716268 MH
Y AR $4,548,790 LIRS ] 2145880 wp
S 20,929,270 LAY 1804030 Mw
T4y 12,460,450 1LY 1364782 MM
B To397:837 3% 307827 Ms
3550 ¢v BBE M
14721C Cv 117465 M
140 ™~ 280C M
B T BOOD ™M
2345¢ mp
8700C s¥ 6960C mp

ssasuscssssasssssssnse SITFE

L AROR COST

B

55,696,710
2o T6R880
23,028,820
16,751,510

3,959,424

10,38
137,567

38,418

T6.560

250,924

768,551

" Tables 2-19 and 2-20 respectively

I I

FATERIAL (OSY

BATss R st

2,000,000
12,776,620
9,162,990
S»284,800
8,731,310

666,560

3,550
S8, 840

23,800

75,000

161,190

87,000

PRGFE 1
0ssCr/78
TOTAL

Co5Ts

R

622.11%
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TABLE 2-1

LAEOR »RS

PLANT (CODE COST Basts COST ESTIMATE - 1iD0 Mie PRESSUPIZED WATER REACIOR
19% arIe OXCE-THROUGH COOLING SYSTEM
wossanes FACTCRAY ssvacens D I I T T AU
ACCY wO. ACCOUNT DESCRIPTION QUANTITY €osTsS QUART | TY
R I T I I IR AressEsens dsssaenananr ]

261.1132 REINFORCING STEEYL
207,753 CoaCRETE

261,113 EPEEOLED STEEL

261,113% COMCRETE F INISH

261,.1138 WATEREROOF ING

261,11%? CORSTRUCTICN JOINTS
261,1138 PLEBING COMBETE SURFALFES

etV 173 SUBS TRUC TURE CONCRETE

281,114 SUFERSTRUC TURE

261,114 COACRETE wiRK

26,1162 STSUCTURAL STEFL
261,11422 GRATING (GaL V)
C61,.11423 waNDRAY

2¢1, 192 STRUCTURAL ¢ mISC, STEEL

261,113 EXTERIOR WALLS

261,.71431  CCACRETE
2111432 MASONRY

2€1.714%  EXTERIOR WALLS

26%,.17¢4 RCCF PECK

26,1144 PEIAL ROODF DECK

368 In
4900 v
26 TN

L500C SF

1107 S¢

1115 ¥

25C o ¥

1375 s¢

?5C s¥

1288C »n

RS?S mu

36CC »k

98(C m¢

1107 ws

V6747 Wy

222 mw
168 my

C1C mp

T mp

368 mp

60 mu

CITE ssscensnvcvcssnnnnsnnsns

LABOR cOSY

R

166,522
87,567
1,297

10,008

12,223

1,087,968

2.892
2,446

S»338

3.92%

3,92%

782

FPATERTAL COSY

R LT
147,200
171,500

36.200

£90

.17

443,297

35345
2,500

S84S5

3,850

Y.RSO

750

PACE 2
€37Cr778

TOTAL
cosTs

SEs AR e Err s

1,531,245

11,183

7,775

T E Sy F b W B Pl DO P - e W O P R oL ey
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TABLE

PLANT (C0E COSY aasIs ot S
189 0?7778
sesmene FALTORY svesvane
ACCY N, ACCOUNT DESCRIPYION QUANTITY

AR I I R

2895918 SUPERSY AL TURF
261,117 BLLKMEAD
261,117 STEEL SwEETING
261,172 STRUCTURAL STEE L
261,1173% GRAVEL FILL
261.117¢ DREDGiING
261, 117S RIE-RAP (17 N, THILKX)
26%.117s CHRAIN LINK FENCECPET NIGHS
2¢r,11? BULEHEAD
261,118 PRCTECTIVE DOLPHINS
261,121 wCCD FILES
2¢r, 118 PROTECTIVE DOLPHINS
261,119 BSUILDING SERVICES
261, 1191 PLLMBING ¢ DRAINS
28,1192 REAT IAG & LENTILATIAG 17
261,.1193% LICGHTING ¢ SERVICE POMER
2¢1,. 119 BUILDING SERVICES
2¢1,11 INTARE STRUC TURE
2¢%, Y RAKEUP TR INT & DISCH STR
281, ¢ CHLORINATICN BUILD ING

- —— -

cosTS

R

3,400

3,400

3,400

3,an0

QUAATTITY

L

7C ™™

2088S Cv

26C Cv

44C (¥

SPSE ¥

7SC s¢

ESTIMATE -~ 1200 Me PRESSURIZED WATFR REACIOR
ONCE-THROUGHE COOLING SYSTEM

R L)

LABCR =RS

R

12465 N&

70C

20

177
34C
13¢

See s

6253
192
22¢

1044

12849 (

128490

Ll

L]

- -

LI

Ll

L

L1

-

LR

LA

e

LA

L)

-

R

LABOR COST

R

16,890

Fa004

1,040

520129

7540

TsS56n

8,099
2ebS4
2,770

13,372

1,452,286

1,452,288

MATERIAL COSY

R I

14,954

24,500

3.000C

1,770
2,400
2,860

74,530

11,000

11,000

$.000
249
%370

4,599

711,570

711,570

037€Cr 178

“

TOTAL

osTs

29,880

162,118

18,548

23,3

2,167,256

2,167,256
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PLANT (Cht £OST BAS'S
99 ars e

ACLY WO, ACCOUNT DESCRISTION

A A R LR

TABLE 2-1

ST ESTIMATE

OXCE-THROUGH COOLING SYSTEM

Ssasnes TACTORY essscvee

QuaNTITY cosT’s

L I L Y

281,41 BUILDING STRUL T URE

261,411 FR{AVATION wi®K

281,411 EAGT S EXCALATION 53

261,414 BACKFTLL LR
26,41 FRACAVAT ION WOR

261,413 SUESTRUCTURE CONCRETE

261,413 FORM g CRE 21e

261,41132 REINF.STEEL 2

261, 411338 CONCRETE 12

261,413 EPBEDOED STIEL

261.411%5 FLCOR FINTSH 105

261,434 WATERPROIOF ING

261.4137 CONSTRUCTICN JOINTS sC

261,.4138 RUBRING CONCRETE SURFACES

261,4139 WIGE FABAlC 108
261 413 SUBS TRUC TURE CONCRETE

26%.40¢ SUFERSTRUC TURE

261,474 COMCRETE WlRK

261,472 STEUCT, « »ISC, STEEL

281,.41421 STRUCT. STEEL

261.4%623 WISC, FRAmES, ETC. 2

QUAANTTTY
R

LR R R
LABOR wRS
LR R R R LR

cy

5F

™S

5F

SF

5F

1200 M¥e PRESSURIZED “ATER REACTOR

2% mu

7Y ey

21 ww

S5C mw

120 ne

SIiVE

cosTY

R

149

118

258

$s2

27

3,628

1,584

e R

WATERIAL COST

s seiansraness

800

L20

se

13

1.5%00

2,400

PAGE S
as/7cri78
TOTAL

tosTs

R ]

S»128

| TCRERCITESITNN RN



PLANT CCODE

199

ACCY NO,

LR

TABLE 2-1

COST BASIS COST ESTIMATE -

g?77s WCE-THROUGH COOLING SYSTEM
Sssenes FALTORY csceanens
AL COUNT DESCRIPTION QuUANTITY coesTs QUANTTTY

R L Y

2e1,46%2 STRUCT, & PISC, STESL

281,48 EXTERIOR SALLS
261,41432 MmasoARy 31C S°F
2¢1,614% EXTERION wALLS
261, 4744 ROCF CECK
261,4%44Y METAL ROOF DECK 170 ¥
eV, 814 RODF DECK
~n
i 261.4145 RCCFING & FLASHING
g -
= by
2871.47451 B L. RCOFINC,FLASHINGS INSUL 17C s*
281,445 ROOF ING ¢ FLASKHING
261,614 DCCRS + wIADOWS
261,47472 PERSOMNEL COORS SC s¢
261,447 SASH ¢ GLAZING 2% s°¢
281, 4147 DOORS ¢ WINDOWS
281,6149 PAINT ING
261.67492 STEELNORK 2 ™
2481,4%49% mMETAL DECKX 17C SF
2¢1,.4149 PAINTING
251,618 SUPERSTRUC TURE

1i00 Mde PRESSURIZED WATFR REACTUR

I Y

LAB0OR RS

R

et

re

12

12

& C
13

53

1C

13

28§

"

Ll

-

. "M

-

L]

-

SivE
LABOR COSTY

I

1,564

890

890

12

mTm

162

162

Lhe
151

61%

9s
P

12%

3,527

A

PATERIAL COSTY

R

2es00

LA
L]

7o

e

13
213

600
soo
°co

12
17

29

4,580

PACE L]
gsscry7n

TOTAL
cosYs

R

1,964

1,758

Jar

375

1,515

154

8,107
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TABLE 2-)

PLANT C0DE COST BASIS COST ESTIMATE - 1200 “MWe PRESSURITED WATER REACTOR
199 ors7e ONCE-THROUGH COCLING SYSTEM
ssscnse FACTORY seavenses Sessssas st rassansannne SITE

ACCT NO, ACCOUNT DESCRIPT ION QUANTITY costs QUAANTL TY LABOR =RS LAROR (08T
LR R R R LR R RS ERE R R R R LR LR D DR P DR PR

2¢1. 40 BUILDING STRUC TURE £17 wm 2,618
261,424 LIGHTING ¢ SERVICE POWER

F{ RS CHLORINATION BUILDING 832 mu 74413
261.5 DISCHARGE TUNNEL ¢ CANAL
261,51 EXCAVATION
261,511 FART S EXCAMATION 2¢3%0C ¢ 6575 mu 70,621
281,312 RCCK EXCAVATION 3183%CE Cv 3064C Mm 328,168
261,514 BAKFILL 130SC cv 1915 My 41,9%2
261,518 DEATERING

€1, 51 EXCAVAY ION L1130 My “e0,521
261,53 SUES TRUCTURE C(ONCRETE
261,52 FORMEORY 120580 S°F VHLb 5 Mu 1,08%,205
261,832 REINSCRUING SYEE, 953 1IN 53355 My 430,723
261,533 CCACRETE 12729C cv 22225 mw 226,962
261,534 EPEECTED STEEL
261,538 FLCOR FINT<Sa
261,53%¢ WATEREROOTF ING
261,537 CONS TRUCTICN JOINTS &73¢ SF 6735 mp 74,370
261,538 RLEBING COANCRETE SURFACES

eeth. 532 SUBSTRUCTURE (ONTRETE 1SB?2RC M& 1,797,260

261.5 DISCHARGE TUNKEL & CANAL 19991C mu 2,237,781

DR .

R R R

PATERIAL COSTY
AR R R R

174

2176

2&.300
153,200

13,050

192,550

120,580

381,200

Las,500

6. 738

°53%.016

12145566

PAGE ?
os/Cci/78

10 TRL
cosTs

R

13,587

13,587

633,07

2. 750,278

3,333,347
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TABLE 2-1
PAGE <
PLANTY CCDE COST BASLS COST ESTIMATE - 1200 WWe PRESSURIZED WATER REACTOR
199 nrere ONCE-THEROUGH COOLING SYSTEM AYICIITR
seenvas FTALTORY ssavvens Cansasesssntsssancsasns ST serscesirsnbossantncinnn TOTAL
ACCTY NO. ACCOUNT DESCRIPYION QUANTITY coOsTS GUANTITY LABON RS LeBOR COSY SATERIAL COST cosrs
LR R R R ) R R T L I B L L PR R LR PR R P R R R R
282.1144¢ SCREEN WASH PUmPS S& En S« mu 5,033 972
2821 e STOP LOG6S 5600 mw 50,328 11,502 61,830
2€2.1% PURIFICATIONSFILYRAYION £Q 994,400 51585 wn IRC 04&e 65,378 1,629,017
262,115 PIFING-SCREFN WASH
282.115 2 IN, & SMBLLER
262.1152 2.5 IN, ¢ LARGER
262,.11521  CS/INNS 29060 LB 23,590 B 4975 mw $0,500 9,040
262.1152 2.5 IN, ¢ LARGER 43,590 6375 mp 9N, 00 S.,047 1643,0%0
2¢6¢. 115 PIPING-SCREEN WASH «%,590 4575 mu 90,400 9,040 143,0%0
262,115 VALVES-SCREEN wasw Yoiy 27,400
262.1182 CHECK
262.1168 BLITERFLY
Stz 118 VALVES-SCRFEN WASH 27,600 27,600
262,117 PIFING-®ISC ITEMS
262.11 71 HANGERS + SUPPDRTS 4360 L8 6,560
262.1172 IASULATION
262.1173 SEECIMTIES
2¢e. 17 PIPING-™ISC ITE®mS &,540 6,540
262. 11 WATER INTAKE EQUIPMENT 1,108,730 3923C ™n 4BR,596 55.338 1,850. 764

s o

Y RSB

R et WIS W
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PLANT CODE COSY BASES
199 DT/
ACCY NO., ACCOUNT CESCRIPTION

I I

DT
QUANTITY

L

PUMpewT R

d82. M2 CIRCULULATING WATER SYSTEP
282,121 RUTATING MACHINERY
262,121 CIRCULATING WATER PLMpemTR
262,121 CLEC BATER Pump
262.12112 C16C wATER PuU®P MQTCR
2eZ. 1211 CIRCULATING WATER
8.t ROTATING MACHINERY
262,125 PlsE

262,125 2 IN

262,1252 2.5 In o

262.12521 CONCRETE/NAS
262.12522 C(SINNS
€. 1252 2.5 IN ¢ L2RGER
2€c. 15 PIPE
262,126 VALVES
262.1268 BUTTERFLY
26c.126 VALVES
262,127 PIFING /7 WISC, LTEMS

282. 2N HAAGERS ¢ SUPPORTS

2487 L ¥

122040 LB

18 Ea

TIMATS
ONCE -THROT GH

FACTORY

TABLE

129¢

cosTs

AR R R R

1,590,000

1,590, C0C

1,590,000

711,158
183,060

R9¢,218

8BS, 20

416,350

415,358

\wie PRESSURIZED
0L ING

>=14

WATER REACTOR
SYSTEN

R
-ABOR MRS

)

QUANTITY

1932¢C

19%2¢

9s0¢C
29290

3879C

3879¢C

1975

197¢

L]

L

L

LA

L]

L

L)

SITE

L &B0R COSY

255.%4°9

255 4349

2552349

121,752
179,608

S01,360

501,380

c5.852

25.652

B

PAGE 10
oss7Cr178
TOTAL

(os's

D

PATERIAL COST

25,535
25,535 1,870,884
25,535 1,870,084
SPeité
37,91
SCrt.8 1,405,776
5C.136 1,665,7%
2,565
2585 CEk,578
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PLANT (CDE COSY BAas]sS
199 Q0?7768
ACCT wO. ACCOUNTY DESCVIPTION

R R R R R L

PacE 1
COST ESTIMATE - 1200 MWe PRESSURIZED WATER REACTUR
ONCE-THROUGH COOLING SYSTEM A TAS NS ]
sseenss FRALTORY sssssnnn sessassscssssssenssacstes SITE esccsscssstsncssscsnntes 10TAL
QUANTITY CoSTS QUAANT I TY LABOR® HRS LABOR COST MATERIAL C(OSTY €osTs

D I GAE SO NGES SRS AGEE R BLOGSIRERIERE SEPSGRSBEbS IR R R R R R L

282,272 INSULATION
262.127% SPECIALTLIES
262.127%1 EXFANSION JOINTS L ¢ 92,8R0 1T RO Mwm 120686 137
262.127% SPECIALYIES 92,087 B2 mn 1,068 197 94,058
262.1274 PIPE TRENCHING
262.12741 EXC(AVATION
262.127611 EARTH EXCAWATION 1€42¢C CY L1005 mm 63,964 186,420
262127612 Wit EXCAVMTION 1364C CY 10752 M 115,159 53,7670
2¢2,.12761  EXCAVATICON 14857 mu 159,125 70,180 229,305
262.127642 BACKFILL 14890 Cv (LT MK 46,855 14,890
282.1274% CCPPACTED SAND B3ED 6510 Cv 651C ™M 64, 78R 39,060
26212744 SUEBSTRUCTUSE (ONCRETE
262.12744Y FRMGCRK 608C SF L8565 Mn $3.722 6,080
262,.127442 REINF STYEEL 56 TN 196C M 25311 22,400
262.127443 CONCRETE 75C Cv 1313 M 13,410 26,250
262.12744  SUBSTRUCTURE CONCRETE B13I8 mu 92,448 $4,7%0 147,178
2¢€2. 1274 PIPE TREACHING 313972 M 360,811 178,860 539,471
26z.127 PIPING 7 MISC, ITERS 92.%8C 3405¢ nw 341,477 178,987 63%.72¢
262,128 INSTRUMENTATION ¢ CONTROL 1LY 8,025 LY 60 M 73y 3?
262,129 SKIDS 7/ FOULNDATIONS



TABLE 2-1

Sadaa

&Rl

PAGE 12
PLANT CODE CosT BASIS COST ESTIMATE - 1200 MWe PRESSURIZED WATER REACTOR
199 arsre ONCE-THROUGH COOLING SYSTEM os/Cri7e
Sesennr FRCTORY sscncnns R R N T DTaL
ACCY NO, ACCOUNT DESCRIPTYON QuAaNTLTY cosrs SUAATT Y LABOR kRS LABCR coOsTY PATERIAL COST osTs
B0 0P e ss Srstcacsctsstnntesenasnnese LA I I SRR AN E NI L SFNRAINN PN SR AT RER I TS BasbbserEnEE e AR

262,191 CHLORINATICN SySTE ™ Y
€. 129 SKIDS / FQUNDATIONS
28,12 CIRCULATING GATER SYSTEM™
262,16 DE-ICING SYSTEW
323:3’,_ _-forazlnc MACHINERY
262,181 DE-ICING PLMPS + MOTORS 2 EA

262.1611 Y DE-ICING PLMPS

262.16112 DE-ICING PLMP wOTORS

262.1¢&M DE-1CING PUMPS + MOTORS

2¢z.1¢1 ROTATING MACHINERY
262,165 PIFING

262,651 2 IN, ¢ SHALLER

262.1852 2.5 IN. * LARGER

262.18521 CCNCRETE

262.1452 2.5 IN. & LARGER

262, 1¢5 PIPING
262,168 VALVES
262,187 EXCAVATION

- - — -

282,167 EARTH EXCAVATION

490 ¥

105.3502

105,350

3,106,831

99.800

99,800

99,800

19,647

11,647

11,847

17,840

. 4 Y

B %

2185 Cv

2e0L

280¢

9680

175+

175¢

175¢

19¢

198

19¢

75

54¢

-

-

L

L

-

L]

L

L

L

33,635

33,634

1,178,607

283,248

28,2410

23,248

3,511

2,51

2,51

1,028

S,847

3,384

2,364

260,600

2,325

2,325

2,%2%

257
251

251

2.185

142,352

Lo 548,042

125,373

125,373

14,409

14,4709



TABLE 2-1

ONCE - THROUCH COOLING SYSTEM

soenvenne FRLTORY sassasns

PLANT (CDE COST BASIS
199 orrvTe
ACCTY wNO. RCCOUNT DESCRIPTION QUANTITY

RB AV EE PO NE SBss sttt b rrmE s SRb Rt rnibnn LEE R R R R

262,872 RC(E EXCAVATION
262.%7% BACKF L L
282,127 EXCAVATION
2¢2.1¢ DE-TCING SYSTEM
2¢ i HEAT REJECTION SYSTE™
2¢2. SECHANTIC ML EQUIPMENT
& & MAIN CONE MEAT REJECT SYS
2 TOTAL DIRECY (OSTS
~S
1
ro
©w 9 TOTAL INDIRECTY COSTS
9 . TOTAL INDIRECY COSTS LIRS §
" TOTAL INBIRECT COSTS

TOTAL BASE COSY

COSTS

]

129,087

Co8342,548

Lo342,648

L,346,04R

207,604,425

95,250,000

95,850,000

103,254,425

R LR

QUAANT T TY

T8¢ "V

2283 (v

COST ESTIMATE - 1200 “We PRESSURIZED WATER REACTOR

LABOR #RS

150 mw
685 Mu

1381 &x

3415 mu

139446 F Mu

13944 F wm

LHBLBC ™

10807265 ¥

187000C ™%

1870000 mw

12677265 An

S1TE
LASOR (OSY

R

1,807
7,338

14,789

L1,57%

1,708,879

1,708.879

S+606,3%9

132,611,085

19,453,000

19,453,000

152,084,485

R LR

PATERIAL (OST

752
2,283

$.220

7,798

523,738

323,738

2,187,048

87,069,328

32,500,000

$2,50C.000

99,569,328

PAGE 1

aszscrive

TOTAL
os*s

e

20,909

178,459

375,285

€ 375,265

11,939,455

Wn?,085,238

147,803,000

554,888,218

*Detailed Cost Breakdown for Account Number 9., Indirect Costs for Mechanical Wet Towers, is in NUREG-0241 Report.
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Account Numbes

Cost Basis
7/76

Account Descripti

20 .
21

22

262.11

262.111
262,114
262,115
262.116

262.117

262.12

6z.11
262.125
262.126

262.127

P

262.11

Land and Land R)ght

Structures and laprovements

Reactor Plan® Fguipoent
Turbine Plans Ejuip
Electric Plant Fgutperen R

Miscellaneous Plant Eq. ipment

Main Condenssr Heat Reject Syster
rinke ——— e e e e

Structures

Mechanical Equinment

Heat Rejection System

Water Intake Egu:ipment

Rozating Machinery

Purification & Filtration Equip.

Piping -~ Screen Wash

Valves - Screen Wash

Piping -~ Miscellancous Items
Water Intake Equipment

Circulating Water System

Rotating Machinery
Pipe
Valves

Piping - Miscellaneous Items

TABLE

TSTIMATE - 1200 Mke PRESSURIZED WATER REACTIOR
TAL-ASSISTED NATURAL DRAFT COOLING SYSTEM

------ FACTORY » ==~~~ sresssscnscrassnscrenselTlreccrsnrsenchins snvues
Gua Costs Quantity Labor drs. Labor Cost Material Cost Jotal Costs
500 AC 2,000,000 2,000,000
5,902,426 4716266 MH 55,696,709 39,776,622 101,373,757
96,568, 796 2145880 Mu 27,768,659 9,142,990 133,480,345
82,625,701 1827006 My 23,335,789 5,315,496 111,280,986
13,213,213 1460995 MH 17,928,865 8,597,479 39,739,557
7.197,437 IITB2T ME 3,959,426 646, 560 11,803,623
96,6913 104736 MH 1,209,739 783,950 2,090,382
6,450 200 MH 2,643 264
142,625 4760 ME 5,440 6,685
2,730 436 My 5,654 565
12,900
405
165,110 3396 MH 67,737 7,518 240,361
2,472,500 13000 MH 171,819 17,182
1,076,353 40370 MH 521,920 52,192
420,000 1500 MH 19,441 1,944
25755 MH 272,714 120,940

* Detailed cost breakdown for this account is found in Table 2-21
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2.4 BOILING WATER REACTOR (BWR) COOLING SYSTEMS
Design and cost data for the BWR alternate cooling systems are presented
in this subsection. The heat load of the unit is 8.05(10)° Btu/hr at a

turbine back pressure of 2.5 in HgA,

2.4.1 Once-Through Cooling System Design Description

Following are the BWR once-through system design descriptions for Acccunt 26
and other accounts impacteu by a change from mechanical draft cooling
towers to once-through cooling. Design descriptions for accounts not

impacted by this change are presented in Reference 2.

ACCOUNT 233 Condensiqg System

Condenser Equipment

The three surface condensers are single stage one-pass design, The
condensers are designed to handle the total heat rejection from the main
turbine and the two auxiliary turbine drives for the feedwater pumps.

Each condenser has a condensing surface of 195,040 sq ft; 17,860 one and
1/8 inch diameter tubes, 37 ft long, and 20 BWG 90-10 CuNi tubes. Cooling
water flow in each condenser is 352,600 resulting in a tube velocity of
7.25 ft/sec and a temperature rise at full load of 15 F. The balance of
the condensing equipment is not affected by the once-through cooling

system design, and equipment descriptions are presented in Reference 2.

ACCOUNT 261 Structures

Intake and Discharge Structures

The intake and discharge structures are identical to those designed for

the PWR once-through cooling system.
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Circulating Water Discharge Tunnel and Canal
The circulating water discharge tunnel and canal are identical to those

designed for the PWR once~through cooling system.

ACCOUNT 262 Mechanical Equipment

Circulating Water Pumps

There are six 16.7 percent capacity circulating water pumps, of the mixed
flow vertical type. Each pump is designed for a flow rate of 176,300 gpm
with a total dynamic head of 27 ft., Circulating water pump motors are

1,500 hp each, operating at a synchronous speed of 320 rpm.

Circulating Water Intake System

Twelve traveling screens are provided to remove twigs, leaves and other
debris from the river water that may otherwise enter the system and
restrict the flow of water in the condenser tubes. The traveling screens
are 14 ft wide by 48 ft long. They are sized to give a water velocity
of 0.5 ft/sec at mean low water, Serving the traveling screens are two

100 percent capacity screen wash pumps with a flow rate of 3,600 gpm and

a total dynamic head of 100 ft to wash the screens, when they require
cleaning. Vertical trash racks with an automatic rake are provided ahead

of the traveling screens.

Each screen well is provided with stop logs to allow dewatering (two

screens and one pump) for matntenance purposes, To protect the traveling
screens against ice during freezing water conditions, two vertical de-icing

motor driven pumps, each designed for a flowrate of 32,000 gpm at 35 ft

2=31
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Main Cooling Tower Makeup and Blowdown Systems

The makeup water requirements are the same at the design condition for
the natural draft tower as the mechanical draft towers, This allcws ‘he
use of identical makeup and blowdown facilities, as designed for the

mechanical draft tower,

2.4.3 Fan-Assisted Natural Draft Towers

ACCOUNT 26 MAIN CONDENSER HEAT REJECTION SYSTEM

ACCOUNT 26! Structures

All of the structures required for the fan-assisted natural draft towers
are of identical design to those designed for the mechanical araft towers,.
Design descriptions for the makeup water intake and discharge structures,
circulating water pumphouse and makeup water pretreatment building are

presented in the mechanical draft rower system description.

ACCOUNT 262 Mechanical Equipment

Ciruclating Water Pumps

There are four 25 percent capacity circulating water pumps of the mixed
flow vertical type. Each pump is designed for a rlow rate of 153,125 gpm

with a total dynamic head of 105 ft, Circulating water pump motors are

5,000 hp each, operating at a synchronous speed of 320 rpm,

Cocling Towers

There are two fan-assisted natural draft wet cooling towers each sized

for one half of the requirements. Each tower is designed to cool 305,250
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gpm of water from 118 F to 92 F when operating at a wet bulb of 74 F.
Each tower has a base diameter of 257 ft and an overall height of 205 ft.
Twenty-four 28 ft diameter fans are positioned about the periphery of
each tower's base., Other design characteristics of the fan-assisted
natural draft tower are as described in Subsection 2.3.3 that discusses

the PWR's fan-assisted natural draft cooling system.

Main Looling Tower Makeup and Blowdown Systems

The makeup water requirements are the same at the design condition for
the fan-assisted natural draft tower as the mechanic.l draft towers.
This allows the use of identical makeup and blowdown facilities, as

designed for the mechanical draft tower.
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PLANT CO0E COSY 8AastsS
292 9?1 e
ACCT NO. ACCOUNTY JESCOIPTII

LR R A R LR

2 % TCYAL DIRECY (OSYS

20 . LEKD A%ND L #ND FLG™1S

o STRUCTURES o [MPROVENENTS
- I REMYCR PLANT EJUIPFENT

28 . TLRBINE PLANT FQuIPM nTR
26 . ELECTRIC PLANT FQUIPMENTHR
2% . MISCELLANECUS PLANTY EQulPY
26 . BAIN COND FEBAT REJECT SYS
261, STRUCTURES

261,11 MAKEUP wTQ INT & DISCH STR
261,11 IATAKE STYRQCTURE

281,111 ER(AVAYION WlRK

281,111 EART W EXCRWATION

261 1M1 RCCx ExCAVATION

261,1113 SHEETING (YEmMP COFFFRDAN)
261, 1114 SIRCT STL (TEMP COFFERDAM)

261,115 PUPP ING

261,11 EXCAVATICN WORK
261,112 BEARING PILES (STEEL)
261,113 SUBS TRUCTURE CONCRETE

261,113 FORMWCRK

TABLE 2-4

COST ESTIMATE - 1200 Mie BOILING WATER REACTOU

ONCE-THROUCH COOLINC SYSTEM
Sestads FRLTONY sastanen Sessnsssntdscsstansnas STITE eadscsscssssrsntsssnnnnn
QUANTITY cos*s QUIATE IV LABOR HRS L SBOR (OSYT MATERIAL COSTY
L N A T R I N L L R R R R LR

B % 2.,N00,000

T 4,270,050 1LY $S31675¢ M 62,978,180 46,175,500
AN §$0,8%2,140 TEY 2025520 mm 26,178,940 8,723,080
AN B5,472,190 YR 1859794 mw 23,751,780 5+395,56N
3 &8 13,394,250 L IR 1378121 ™k 14,919,790 B,246,690
T LN AsB21,270 2 AEY 2B30 Y M 2,638,278 615,419
3§50 ¢cv BER M 10,381 3,550

147270 CY 11768 mpu 137,567 58,840

14C TN 280C MK 38,418 23,800

LY BOO0C mn 74,560 75.000

23454 mn 260,922 161,190

87070 SF 69600 My 768,551 87,000

* Detailed cost breakdown for these accounts are found in Tables 2-23 and 2-24

PAGE 1

oszscryre
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PLANTY CCOE
292

ACCY NO,

LR
26t 1132
261,.113%%
261,11 %%
261, 11358
281, 11%8
281, 1137

261,.1138

261,114

261,142

261,142
261.11422

261.11423%

261,143

261,11432

2861.1744

261, 11441

TABLE 2-4

COSTY aAsIS COST ESTIMATE - 1200 Mde BOILING WATER REA TOR
g s ONCE-THROUGH COOLING SYSTEM
Srsenas FTRAITOARY ssssnnns D
ACC2UNTY C[ESCPIPTION QuanTITY cosTsS QUAAT I Y LABOR weS
R I ] L R LR ) R

REINFCRTINC STEEL

CONC 2ETH

ErBEDOED STEFL

COACREYE FINISH

WATE RFROOF TG
CEASTRUCTICN JOIENTS
RUPBI*C CONCRETE SyUrFaCES

2t 193 SUPS TRUTTURE (CONCRETE

CONCRFYE wifx

STRUCTURAL + »15C, STEEL

STRUCTURAL STEEL
GEATIMG (GML W)
HARDRA]L

2¢1,.1%2 STPYUCTURM. ¢ WISC. STEEL

EXTERIOR waLLS

-

COACRETE
®ASONERY

261,143 EXTERIOR JALLS

RQCF DECR

RETAL ROOF DECK

/TN
eI (v
24 TN

LONNT S*

1107 7

1115 §F

25C LF

1375 SF

S0 s°F

12RR0 My
B575 #w
3600 my

QRC Mu

1177 M

67462 mp

222 mn
182 wn

410 W

344 mn

344 MK

60 mn

SITE

L AROR COSTY

shh et raar
166,322
87,567
L3,297

10,008

12,22%

1,087,968

2,892
2abit

S.338

3.925

3.225

7?82

PR L

PATEQRIAL COSY

LR
147,200
171,500

36,000

490

1,107

La%, 297

3,345
2,500

S.B4S

3,850
3.850

’so

PAGE 2
03701778

TOTAL
€osTs

LA R R R R R

1,531,265

11,183

7,778
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TABLE 2-4

PLANT CCDE COST 3Iasis
282 C?77¢
srsnanes FATORY scsnsans
ACCT NO, ACCOUNT LESCOIOT IO QUANTEITY CnsSTS
LR PR R R R R R L
2ev,1148 “UDF DECH

261,145 ROCFING & FLASHING

261, 1145 B, L, POOFG, INSULTN, & FLA

261, 1145 RCOF [HLE & FLASHING

261.1%45 INTER JOR QaLLS

2861, 9%&° Y CONCRETE WALLS
261.11482 MMASONFY WRLLS
261,146 PARTITIONS

2e1,. 1% INTEE[OR W2LLYS

2611147 DCCRS + @l ADOWS

261.11471 RCLLING STEEL DOCRS
261.11472 PERSONNEL COORS
2871.1147 SASH * GLAZING

26,1147 DOORS + WINDOWS

261.1149 PAINT ING

261.11497 CONCRETE
261,.11492 STEELMWORK
261.11693 METAL DECK
261.11494 HARDRAIL

28,1149 PAINTING

COST ESTIMATE - 1200 Mde BOILING WATER REACTOR
ONCE- THROUGH COOLING SYSTEM

B
QUANTITY LABDR WRS

L

&0
780 S°F 3
53

25C SF 60
80

10C SF 60
9¢ SF 7?

132

24 TN 120

?SC SF 15
2SC LF St
185

bl )

M H

.y

LS

"

"

L

L1

L1

M

LR

L]

GITF #ssssssvsrscsntncninnrs

L ABOR COST

LR R

782

685

485

782

293

1,678

1,148
148
479

T.771

MATERIAL COSY

D N

750

938

38

700

ree

1,400

1,152

2,552

144
150
25

319

PAGE 3
oszrY 178

TOTAL
cosTs

R

1,532

1,652

1,385

4,227

2,090
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PLANY CODE
292

ACCT nO,

SaEE e

26T 17
26,1172
6%, 11?78
261,117
2611175

261,176

261,18

261,119

261. 11,
281,71 2

267 193

COST Basis
CTIT8
LR
ACTCOUNT DESCRIPTIAN QuanTiYy

I L I Sas s rn e

261, 114 SUPERST LI TYRS

BLLKKEAD

STEEL SHEC YING
SIRUCTURAL STEFL
GRAVEL FlILL

PREDGING
RiF-mer (1 THECC)

N,
CHRALIN LINK FERCFCPFT HIgW)

261,117 BULKHEAD

PECYECTIVE DOLPHINS

wCCO FILES

261,118 PROTECTIVE DOLPHINS

BLILDING SEPVICES

PLURMBING ¢ DRAINS
HEAT ING o VENTI LAY ING 1

LICHNTING * SERVICE FOMER

2¢1.119 BUILDING SERVICES
261.11 INTAKE STRUCTURE
8% MAKEUP wTR [NT & DISCH STR

CHLORINATION BUILDING

FACTIRY ssctnnne

TABLE 2-4&

cCoOsSTS

R

¢

JIRRS

240

et

2750

3,400 1
7sC

3,400

3,400

3,400

GUANRTITYY

™

™

L

L

LF

LF

ie

%

SF

COST ESTIMATE - 1200 MiWe BOILINC WATER REACTOR
ONCE-THROUGCH CUOLING SYSTEM

D

LAIDR wAS

R

125

ron

Ar

&1??
$eC
- 3 3

5645

625
191
226
10&2

128490

128490

LA

LA

L

L]

MM

LR

MK

LR

C mu

L

LA

LA

L

L

Sive

L 820R rOST

R Y

14,890

0,60

1,247

52,129
3.58%
1,230

67,585

7,568

7,548

8,299
2,496
2.779

13,372

1,452,288

1,652,288

L

PATEQIAL COSTY

Sebersbts it

16,95¢

24,500

3,000

1,779
2,400
2,860

T4,53%0

11,000

11,000

$.000

249
1,350
6,599

711,570

711,570

PAGE 4

ossCr/ITR

ToTaL
cosTs

LR R

29,860

142,176

18,544

23,31

2,767,258

2,187,258
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TABLE 2-4

PAGE b |
PLANY CCDF COST BASIS COST ESTIMATE - 1200 YWe BOILING WATER REACTOR
282 GrIie OMCE-THROUGH COOLING SYSTEM nyzorI7e
soneses FACTIRY easssenss sbsaranes sesosssinnane SITE Metssdbintdbsrsanasins YOTAL
ACCY KO, RCCOLNT DESCPIPY ION QUAKTLITY €3sTS QUANTITY LABOR wRS LAROR COST  MATERIAL COST cosTs
'R R EE R R R DR R LR PR R R R I E R R R R ............. .......'......
261. 41 BUILLING S YRUCT uKRE
261,610 EXCAVATION &0RC
261,411 FART™ EXCAVATION £3.CY 12 mu 140 53
261,414 BACKRFILL &1 LY 12 Mw 118 &1
2¢1.a 1Y EXCAVATICN ~0PKX 25 Mp 2s% 94 352
261,413 SLESTRUCTURE COINCRTTE
2814131 FCamucox 21¢ S¢ 17 My 1,910 218
261.4132 REINF.STEEL 2 IN 71 R 912 800
26Y,.46133 CCACPETE 12 ¢y 21 mp 213 420
26,4134 ENSEDCED S TEEL
261.4135 FLOOR FINTSH 105 SF 1 ME 9 *
261,413 WATERPROOF NG
261,46187 CONSTRUCTICN JOINTS 3C ¥ SC mK 552 sa
261,4138 RUBE ING CLOACRETFE SURFACES
261.4139 WiRE FaBRIC 108 SF 2 R 27 193
281,413 SURS TRUL TURE CONCRETE 318 mH 3,628 1,500 S,128
26%, ..°* SUPERSTRUC TURE
261,440 CCMRETE WCRK
261.4%42 STMICT. & PISC, STERR
261, 41421 STHRUCT, STFEL
261.476423 WISC. FRANES, ETC, 2 TN 12C mw 1,56¢ 2,400



on<%

PLANY CO0DF COST wasTs
292 “hide
“scsves FACTORY
ACCT NO. ACTOUNY DEZCRIAYICN JUBNTITY

L R LR

281,602 STRYCT. & PISC. STEFY

261,443 EXTEGIOR o
2H7.4%682 mASOARY

261,614 txveER] L
261, 46744 ROCF etk
261, 41441Y BETAL RIDF pECe

2eV . 6%8¢ RODE DTN
28,4745 RCCFIAG + FLASHING

28T, 41457 B L. RCOFINC,FLASHENGS THSUL

2¢1,.72145 ROOF ING ¢ FLASHINSG
261,8147 DCCRS ¢ FINDCwS
28%V,47472 PERSCANEL CCORS
261, 41473 SASH ¢ GLAZING

261, 4147 BIORS + WINDOWS
261,.6149 PRAINTING
261.4%492 STEELWORK
267,.4149Y MmMETAL BECK

2€1,4149 PAINTING

281, 4% SUPERSTRUC TURE

R

TABLE 2-&

COST ESTIMATE - 1200 MMe BOILING WATER REACTOR
ONCE-THROUCH COOLING SYSTEM

EE )
£osTS MANTITY LRBOR wES LAROR (COSTY

L e

120 W 1,564

S0 S°¥ 7R wp Run
TR My Qo

7 8 18 M 12
1T mp "M

17¢ S5F 12 an 162
12 MK 162

50 S°F &C mm LAL
25 SF 13 mw 151
5t mn 615

2 TN 10 »w o

7C sF } mn 29
1 M 128

28G5 mn X.527

Srtstssnstntssanasnrns SITFE eenstoccssnsssscsnitsats

BATERIAL COSTY

LR

2,400

848

LI L)

213

213

600

300
900

12
17

2

4,580

PAGE L]
osscrire

TOTAL
cosrs

R I

3,964

1,758

34

375

1,515

15«

8,%07
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TABLE 2-4
PAGE 4
PLANY C(CODE COST HASLS COST ESTIMATE - 1200 Mde BOTLING WATEFR REACTOR
292 n?r s ONCE- THROUGH COOLING SYSTEM uss0178
sasavsen FRACTONNY sesanaesn IR T S T R ITAL
ACCT NO. RLCOUNT DESCRIET D" JuANTITY ccsTs GUARTTTY LABOR WRS LABOR CNST PRTERISL COST (4:3 281
PR R R R e R o L P R R R R R SR AL AP AR AR SRS AER st a s
det e BUILDING STAUC TURE 63¢ mw Tott? PR 13,587
261,624 LIGRTING ¢ SERVICE TLeFE
2é€1.¢ CHMLORIIATION DUILDING 617 Mu Psd Y3 6174 13,587
261, 5 DISCHARGE TuMNFL & CAtAL
261,51 EX(AVATION
261,51 ESRTH FXCAVATION 26300 Cv¥ 6575 MM 0,628 26,300
261,512 ROCK EXTAVATION yReOC Cv $066C mp 32R, 6% 15%.200
261,.5%¢ BACKF ILL 130SC CY 3915 %k e1,9%2 135,050
261,515 DEMATERLNS
e Sy EXCAVATION 41130 W% Le0,5 21 192,550 633,071
261.53% SLESTRUCTURE CONCRETE
261,501 FORMuCRY 12CS8C sSF 5465 Nk 1,065,205 120,580
261,532 REINFCROING STEEL 95 TN 33355 ms 430,723 181,200
261,533 CONCRETE 127C0 CY 22225 mw 226,962 466,500
261,534 EmBEDCED S TEEL
261,55 FLCOS FINISH
261,536 WATE @FROOF ING
261,537 CORSTRUCTICN JOINTS 6736 SF 6725 WW T3 70 6,736
261,538 RUEBING COMNCRPETE SURFACES
261,53 SUBS TRUC TURE C(ONCRETE 1SR780 MK 127975280 953,016 2,750,276
2¢€1.5 DISCHARGE TUNNFL ¢ CANAL 19991C MM 2,237,751 1,745,566 3,383,347

R P —

S———

B S R R v ——
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PLANT CODE COST BASIS
292 areie
sspsess FALTORY
ACCT N9, ACCOUNT DETCRIPTIDN SLANTLITYY
GNP EN GO RS S aRsANEIRLIEETLE AL bR s fae e

262. 11644 ¢ SCHREEL WASH PUMPS

2ei 116k STN2 L7 oS

2¢€2.1%s PLRTFICAYICHS: ILYPATION €3
262.115% PIFING-SCREF N WASH
262,115 2 N, & SMELLFR

262.1152 2.% In, ¢ LAPGEF

262.11521 CSINNS 29080 LP
2e2. 19582 2.5 1%s ¥ LARGER
2¢e. 118 PIPING-5(RLecN WASH

262.118 VRALVES-SCREEN WASH L B %

262.1182 CHECK

262.11468 BLITERFLY

2¢é. 118 VALVES=STREEN WASH
262,117 PIFING-®ISC ITENS
262,017 HARGERS # CSUPPORTS L1450 LP

282.1172 INSULATION
262.1173 SFECIALTIES

2ec.11?7 PIPING-PISC 1ITEMS

2é2. 11 WMATER I[NTARE EQUIPMENT

TABLE 2-4

D

cosTsS

P

99¢,£00

LT,59)

&%,5%1

43,590

272600

27,600

6500

6eS40

1,106,730

COST ESTIMATE - 1200 Mde BOILING WATER REACTOR
ONCE- THROUGH COOLING SYSTEM

Attt MR s N e AR

QUANT LYY

PR

5S4 €3

LAROR MRS

S&C =+

S&0T w0

31555 ww

6975 Mu

6975 WK

6875 wu

3923C aw

SIVE
LABOR COST

WP SR RGN NS SBRALESRNRS LS

S.0%8

50,328

IR9,.N46%

90, &N

90, 4NN

90,400

(88,496

T L L
MATERIAL COSY

L

972

11,502

65,373

9,040

9,040

9,060

55,338

PAGE e
as/cr278

TOTAL
cosTs

SRR TR R R R R R B

61,830

1,429,017

143,030

143,030

27,600

6,540

1,650,764
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PLANTY CODE COST @aAsis
92 ave s

Sesvere FRACTIORY wnossone

ACCTY N0, ACESuUMT DESCRTIPY IO QUA T(TY

L I N O I N AP LA N

26¢. 13 CIBUULATING SPTHR SYSTE»
262,12y RCTATING “oCHINFRY
262,121 CIBCULATING WMATEr epapant y A ER

C0E. 1211 CINC SATER Pyume

260 "2112 CIRC WNATER PusD MOTOR
(4 TP AL CIRCIATING L2TER PUYFemr
e ' Y RAYBYING MAL Al iow

262,128 PlsE

262,125 2 IN & SMALLEE

262.12%2 2.5 1N & L PRGER

262,72521  CONCRETESHAS 2LR? ¥
262.12522 CSINNS 122040 #
2€c. 7252 2.5 IN & LASGER

2€2.125 L 3

262.126 VALVES

262.1264 BLYYERFL Y 18 Fa
tc. 126 VALVES

282,127 PIFING / ®ISC, ITEWS

- — -

262.12M HANGERS ¢ SUPPORTS

TABLE 2-4

COST ESTIMATE - 1200 MWe BOILING WATER REACTOR
ONCE-THROUGH COOLING SYSTEM

L T T T T
GUARANT I TY LASOR MRS

R R R

€0s7S

R

o€ 50030 1L 19920 g
1,650,790 19920 mw
1,650,000 19920 mu
711,158 Ty 950C ww
183,060 T2 29290 mu
894,218 IR7OC Mu
594,218 IR7OC M
L14,358 LS 1979 mp
L4, 158 1975 mu

SITE

LAROR (NS

R

26 %5342

263,342

26%, %42

129,7%2
379,608

501,380

S01,%40

25,65

250652

R R T

MATERIAL COST

26,3%

26, 3%¢

2é6,3%¢

12,175
37,961

S0.138

50,138

2,565

2,585

PAGE 10
asz70v 778

TOTAL
cosYs

AR R RN

1,919,674

1,939,678

1,685, 7%

1,645,714

Lek 578
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TABLE 2-5

COST ESTIMATE - 1200 MWe BOILING WATER REACTOR
NATURAL DRAFT COOLING SYSTEM

Cnst Basis

e T I N e FACTORY ~===-== = =esmscecenccas cemmveanan D B e
Account Number Account Description Quantity Costs Quantity Labor Hrs. Labor Cost Material Cost Total Cost:
262.128 Instrurentation and Control 5,350 45 MH 548 27
262.129 Skids/Foundarions 60,200 1595 MH 25,860 3,142
262,12 Circulating 