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completeness or usefulness of any information, apparatus, pro-
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LEGAL NOTICE

i

l

This report was prepared under the f unding 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 Government
or any agency thereof, nor any person acting on behalf of the United

,

States Government:-

Makes any warranty or representation, expressed or implied,a.
with respect to the accuracy, completeness, or usefulness of
the information contained in this report, or that the use of

'

any inf ormation, apparatus, 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
States 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,

,
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FOREWORD
by the

United States Energy Research 6 Development Administration
and United States Nuclear Regulatory Commission

In 1971 the Atomic Energy Commission authorized power plant investment
I

cost studies, which culminated in the WASH-1230 reports (1000 MWe Central

Station Power Plants - Investment Cost Study) published in 1972. Their |
1
l

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 power 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

ef fort was funded jointly by ERDA (Contract No. EY-76-C-02-24 7 7) and hkC

(Contract No. AT(49-24)-0351) .

11
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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 Oil 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 gercrating 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, C00-2477-6)

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, C00-2477-8)

'

E RDA 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 (NUREC-0247, C00-2477-11)

NRC Total Generating Costs - Coal and Nuclear Plants
(NUREG-0248, C00-2477-12)

111

| V
|

1
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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 dif ferent generating sys* ems. However, the

major use of the investment cost data is as input to the CONCEPT computer

code which was developed f or ERDA at the Oak Ridge 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, dif ferent construction schedule lengths,

and different escalation and interest rates. These adjustments result

in preliminary sets of alternative cost estimates for electric power,

plants constru red anywhere 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 cooling
a

systems.

The baseline construction costs for the plants with alternate cooling

system costs are sommarized in Section 1.

The oesign 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

Poiling 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
t

three alternate types of cooling tower systems: Once-Through Cooling,

Fan-Assisted Natural 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 (NUREC-0248, C00-2477-12), to develop total generating

j costs for the plants that incorporate these alternate cooling systems.
;

i
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SECTION 1 ,

!SUMMA RY

1.1 INTRODUCTION

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

5. 800 MWe, Low Sulfur Coal-Fired plants

6. 800 MWe, High Sulfur Coal-Fired plants

In these base capital cos t s tudies , as re ferenced in subsection 2.9 all

of the plants are designed using mechanical draf t evaporative towers.

Alternate cooling systems evaluated and presented in this report include:

a. Once-Through

b. Fan-Assisted Natural Draft Towers

c. Natural Draft Towers
,

These alternate cooling systems represent viable designs from both an

economic and engineering s tandpoint. Other condenser cooling systecs,

I

| 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

1- 1
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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 alt e rna t e

cooling systems. Capital cost and fuel cost vary with each cooling system

as compared to the base case: 1.e., Mechanical Draf t 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 cast; 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.

|

|

l-2 * w
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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
'

altern-*e cooling tower systems are small. Ilowever, operating difference
.

at off-design ambient temperatures, especially in the case of the natural

draft system, result in different generator outputs at the avs ' age yearly

ambient condition.

Figure 1-1, contained in this section, illust rates t he year-around

temperature duratfon curves for the dry bulb temperature and coincident

wet bulb temperatures. The winters in the hypothetical Middletown site

are moderately cold, with an average ten.perature 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 pertin( t data for all cooling systems evaluated are presented
,

on Tables 3-1 thru 3-6.

As noted in the Foreword, f or each specific site, these baseline cost

estimates must be adjusted for region.1 variations in material and labor

rates, different construct ion schedule long s, including escalation and

interest rates incurred during construct ion.

.

|

|

|
,
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TABLE 1-1
|

TOTAL BASE CONSTRUCTION COST
! INCORPORATING ALTERNATE COOLING SYSTEM

6| ($10 )

Base Once- Natural Fan-Assisted
Cas e(1) Through Draft Natural Draf t

,

1200 MWe Pressurized Water Reactor Plant 568.8 554.9 569.7 569.2
i

1200 MWe Boiling Water Reactor Plant 582.7 568.4 583.0 583.3

>

1200 MWe High Sulfur Coal Plant 465.5 453.5 467.4 467.0

1200 MWe Low Sulfur Coal Plant 402.8 390.8 404.7 404.3

800 MWe Low Sulfur Coal Plant 287.4 278.4 289.4 287.4

800 MWe High Sulfur Coal Plant 335.2 326.2 337.3 335.3

4

4 i

t

.

(1) Mechanical Draf t Evaporative Towers

_ ___ ___ _ _ , - - _ _ _ _ _ _ _ _ . _ -
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TABLE 1-2

TOTAL GENERATING COST MULTIPLIERS FOR ALTERNATE COOLING SYSTEMS

l

| Base Once- Natural Fan-Assisted
| 7)Case Through Draft Natural Draft

1200 Fue 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 1He Boiling Water Reactor Plant
Capital Cost Multiplier Ease 0.956 0.9% 0.999
Fuel Cost Multiplier Base 0.980 0.992 0.998
Operating and Maintenance Multiplier Base 0.980 0.992 0.998

1200 FMe High Sulfur Coal Plant
Capital Cost Multiplier Base 0.959 0.997 1.002
Fuel Cost Multiplier Base 0.9% 0.993 1.000

7 Operating and Maintenance Multiplier Base 0.9% 0.993 1.000

*
,
' 1200 lue 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 FMe 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

>

8001Me Low Sulfur Coal Plant
Capital Cost Multiplier Base 0.958 1.002 1.000
Fuel Cost Multiplier Base 0.989 0.995 .000

Operating and Maintenance Multiplier Base 0.989 0.995 1.000

(1) Mechanical Draf t Evaporative Towers

-- _ -..-.. . _ . _ _ - -
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SECTION 2

COOLING SYSTEFI DESCRIPTIONS

2.1 INTRODUCTION

This Section describes the alternate 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 NL'S-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 Cor each of the plant types,

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

The once-through cooling systens are designed for a condensero
temperature rise of 15 F and a maximum intake water velocity

i
at the in take s t ruct ure o f 0. 5 f p s .

I

All of the alternate tower systems are designed based on an 18 Fo *

approach to the 74 F wet bulb and a 26 F condenser 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.

r 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 2-19t

2-1
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through 2-42 p resent detailed costs for electrle plant modifications with

the exception of tables 2-19, -23, -27, -31, -34 and -39 which present

cost details for the turbine plant, once-through cooling systems. Cost

details for the two other cooling systems are identical to mechanical wet

draf t cooling sys tems.

2.2.3 Mechanical Draf t 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 ficw of water. Drift

eliminators are positioned vertically inside the tower to reduce the drif t

rate to 0.002 percent of the circulating water flowrate. Airflow is

induced by fans positioned on top of the tower. Other tower design

information is presentcJ in the design descriptions for each plant.

General IMscriptions of Alternative Cooling Devices -
Once-Through Cooling System

*ln the once-through cooling system the flow of water f rom 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 eli.ninate 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
i

Figure 2-2 shows a typical natural draft towe r of counterflow design.

The hyperbolic concrete shell is supported at the bot tom by reinforced

concrete columns to allow the f ree flow of air. The water distribution j

2-2
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system, packing material, and the drift eliminators are located near the

bottom of the tower behind the air inlet louve rs . Additional information

is provided in the design descriptions for each plant.

1

Fan-Assisted Natural Draf t Towers

Figure 2-3 shows a fan-assisted natural draf t 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 drif t

eliminators are located near the bottom of the tower behind the f ans and

3

are similar in design to those for the natural draf t tower. Additional

information on the tower design and operation 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 Descrip tion

Following are the PWR once-through system design desc riptions for Account

26 and other accounts impacted by a change f rom mechanical draf t cooling
,

towers to once-through cooling. Design descriptions for accounts not

|
' impacted by this change a re presented in Reference 1.

.

,

Account 233 ' Condensing System
|
l
1

Condensing Equipment 1

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

surface condensers are singic stage one-pass design. The condensers are

2-3
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designed to handle the total heat rejection f rom the main turbine and the

two auxiliary turbine drives for the feedwater pumps. Each condenser has

a condensing surface of 184,740 sq f t; 16,910 one and 1/8 inch diameter

tubes, 37 f t long, and 20 BWG 90-10 CuN1. Cooling water flow in each

condenser is 338,600 gpm resulting in a tube velocity of 7.25 ft/sec and

a temperature rise at f ull load o f 15 F.

The balance of the condensing equipment does not change and the equipment

descriptions are presented in Reference 1.

ACCOUNT 261 Structures

Intake and Discharge Struc tures

The intake and discharge structures are Non-Seismic Category I, and are

located along the riverbank west of the rain plant structures. The intake

basin is 194 ft long, 46 ft wide and 53 f t deep and is entirely below

plant grade. The volume of the basin is approximately 473,000 cu f t.

Attached to the north end of the st ructure is a se rvice water pump basin

founded 32 ft below grade. The st ructure is reinforced concrete with

foundation mat bearing on rock. There are six circulating water pumps ,

supported f rom the reinforced concrete basin roof slab. The intakes are

protected by bar racks, trash rakes, stop logs, t raveling screens and a

ti nh pit. Fish escapes are also provided. A ch.nnel is excavated in

the river bottom f rom the ship channel to the intake st.ructure to ensure

an adequate supply of water during low tide conditions. Interior walls

are of reinforced masonry concrete. Portions of the operating floor are

2-4
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|

| grated. A 750 sq f t electrical equipnent room 13 f t high is located at

grade adjacent t the basin.

The hot circulating water is dischars;ed back to the river through a

discharge canal. Discharge occurs suf ficiently 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 outside 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 f t south of the intake st ructure. The canal is a

reinforced concrete structure, with a flat bottom, vertical walls, and

open top. The canal is 52 f t wide with walls 21 ft high. At the river,

the canal widens, and the bot tom slopes up to ensure suf ficient water in

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

system.

ACCOUtti 262 Mechanical Equipment

Circulating Water Pumps

There are six 16.7 percent capacity circulating water pumps, of the mixed
i

flow vertical type. Each pump is designed for a flow rate of 169,300 gpm

with a total dynamic head of 27 f t. 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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i

discharge the 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 f rom 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 f t/see 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 f t 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$

i

i traveling screens against ice during f reezing water conditions, two
'

vertical de-icing motor driven pumps, each designed for a flowrate of

30,500 gpm at 35 f t head, are used to pump warm water f rom the condenser

discharge to the sc reens.i

4

2.3.2 Natural Draf t Towers

|

ACCOUNT 26 MAIN CONDENSER ljEAT REJECTION SYSTEM |

ACCOUNT 261 Structures

All of the structures required for the natural draf t tower are of identical

j design to those designed for the mechanical draf t towers. Design
.

2-6
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i

descriptions for the makeup water intake and discharge st ructures,

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 14 7,500 gpm

with a total dynamic head of 121 f t. Circulating water pump motors are
,

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

Cooling Towers

There is one natural draf t wet cooling tower designed to cool the entire

circulating water flow of 583,000 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

d ra f t required for airflow, the tower employs a reinforced concrete
;

hyperbolic shell 571 ft high. At the base the diameter is 441 ft. The
1

i

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

i components for water distribution, fill splash service, reinforced concrete
1

!

fill support and drif t eliminators. Walkways, access ladders, ra iling,*

airc raf t warning lights and a lightning protec tion system are also provided.

The hot water is fed into a network of dist ribution pipes, which are

evenly spaced throughout the interior of the tower. The flow f rom these
i

pipes is sent downwards through a system of wizzles 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 renoved f rom. service with the f ull flow distributed

over the remainde r of the tower.

2-7
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.

Main Cooling Tower Makeup and Blowdown Systems

| The makeup water requirements are the same for the natural draf t tower

i as the mechanical draft towers. This allows the use of identical makeup
i

and blowdown systems, as designed for the mechanical draf t tower.

2.3.3 Fan-Assisted Natural Draft Towers

ACCOUNT 26 MAIN CONDENSER HEAT REJECTION SYSTFM

ACCOUNT 261 Structures

All of the structures required for the fan-assisted natural draft towers

are of identical design to those designed for the mechanical draft towers.

Design desc riptions for the makeup water intake and discharge structures,

circulating water pumphouse and makeup water pretreatment building, are

presented in the mechanical draf t wet tower system description.

ACCOUNT 262 Mechanical Equipment

Circulating Water Pumps

There are four 25 percent capacity circulating water pumps of the mixed

flow vertical type. Each pump is designed for a flowrate of 147,500 gpm

with a total dynamic head of 105 f t. Circulating water pump motors are

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

Cooling Towers

The re a re two f an-assisted natural d raf t wet cooling towers each sized

for one half of the requ i remen t s . Each tower is designed to cool 294,000

gpm of water f rom 118 F to 92 F when operating at a wet bulb of 74 F.

2-8
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|

Each tower has a base diameter of 257 f t and an overall height of 205 ft.

Twenty-four, 28 f t diameter f ans are positioned about the periphery of

each tower's base. Two-speed f an motors are provided to allow constant

control of the temperature of cold water from the towers over a wide range

of plant loads and weather conditions. The tower foundations are of the

spread-footing type. The towers employ components for water distribution,

fill splash service, reinforced concrete fill support and drif t eliminators.

The hot water is fed into a network of distribution pipes, that are evenly

spaced throughout the i..cerior of each tower. The flow fr_n these pipes
.

is sent downwards through a system of nozzles and splash plates which

spray the water to f orm a thin film over the heat exchanger surf aces.

The distribution system in each tower is divided into quadrants in order

to allow one quarter of a tower to be rem 3ved f rom services, with the

full flow distributed over the remainder of the tower.

Main Cooling Tower Makeup and Blowdown Systems

The makeup water requirements are the same for the fan-assisted natural

d ra f t towers as the mechanical draf t towers. This allows the use of

identical makeup and blowdown systens as designed for the mechanical draf t

tower.

2-9
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T AELE 2-1

I

PLANT CCDE COST BASIS CusI ESTIM. ATE - 1200 We PPE55('R12EL: '.ATER RE ACTOB
199 07/ 76 OSCE-THR0LGH C00 LING SYSTEM 03/C1/78

....... FaCTonv ........ ...........***.******* SITE **.********..**......*. TOTAL ,

ACCT ND. ACC?uNT D ESC # !* T IO N QUANT!T* COSTS 90s%Tliv LA90n we5 LAROR COST PaTE41st Cost COSTS |

.......... .......................... .......... ............. . . . . . . . . . . ............ ............. ............. ..............
;

I 2 TCTAL clRECt COSTS.

............................ -..-- ..

20 L amo a .o L aNo e IGw f 5 1 iY 2,000,000 t
.

21 STsuCYuaES + !*P80VE*ENTS 1 LT 5,902,430 1 LT 471626e mp 55,696,710 33,776,620 |
t4 .

22 . *E AC T Ca ptAN T E G ui r *E A T i LT C6,568,790 1 (T 21658EC ** 27,76P,667 9,142,990

23 TL'91\f p t aN t E a u t p .E NT * 1 LT F0,929,270 1 LT 1504030 MH 23,028,820 5,284,800
.

24 E L EC T EIC ptANT E QUI N ENT * 1 LT 12,460,45C 1 LT 1364782 MH 16,751,510 %,?31,310
.

25 * 5CELLANFCUS ***41 EQUIPT 1 LT 7,197,437 1 LT 30782 7 Mw 3,959,426 646,560
. _

26 **tN COND >E AT # E J E CT SYS.

._ _............................ ..._
j L

l
'

[ 261
b3 51&uttueEs

.......... .....................,.....

w
261.1 m anf up .Te INT + D I SC H SIR ,

.....................................

261.11 1 AtAKE STRLCTU#E
............__........._....___......

261.111 EstsWATION WCom
.............................. .. _.

261.1111 E a ET H E R C A b4 T10N 3550 C T 888=H 10,381 3,550

261.1112 #CCE EnCAysTION 14 71 C C T 11768 mp 137,567 58,840

261.1113 SMEE TING ( TE PS COF F ER D Am) 14 0 T N 28 00 = > 38,416 23,800'

g

261.1114 S T EC T STL 41 EP 7 C0FtERDAP)

1 LT 8000 mH 74,560 75,000 [
261.1115 PL*P[NG L,

2345e mm 260,924 '61,190 422,114
2tt.111 E X C A V A T I CN wopA i

!

261.112 BE 88 thG PI LE S ( STE Ell,

|

| 261.113 S t e5 T RUC TU RE CONC # E TE

261.1131 FCA*wcAu 8700C SF 6960C ** 768,551 87,000

0 Detailed cost breakdown for these accounts are found Tables 2-19 and 2-20 respectively
,, . ~ . . . , , . .. - _ _ _ ___ __ _ _ _ _



_ _ _ _ . _ _ . = . . . .- - m m. . _ . m _. _ _ _

TAPLE 2-1
POCE 2

*LA47 ( CD E COST B a515 (Cs! EST!*. ATE - 1:30 We PRESSt'P1ZlD kATER RFACIOR
199 0 7 / 76 ONCE-D!RalCH CWLIE SYSTEM 03/C1/78

....... FAC10ev *.....** ...a**.. =*****.... *. SITE . * * * * * * * * * * * * * * * * * * * * . . 70TalACCf 40. aCCoaNT eESCelpir0t. quant!Y' costs Qua n t s tv Latop ens Lse0s COST PATEptal Cosy COSTS
.......... .......................... .......... ............. . . . . . . . . . . . . . . . . . . . . . . ............. ............. .......==.**..

261.1132 R E IN F CRC t %C STE E L 36E IN 12 8 6 C * > 166,322 147,200

261.1133 CCateETE 4900 C v e5 7 5 =w 87,567 171,500

261.1134 EPEECCEO 51 EEL 24 T ?a 3600 *H 43,297 36,000

261.1135 (Cat a E1E rINr$a 450cc Sr 9e( * e- 10,008 490

261.1136 WstE8FR00r!NG

261.1137 C O A3 t ouC T I CN JOINT 5 1107 SF 11C7 ** 12,?23 1,107

261.1135 DLE9 fag COPC8ETE SuoraCES

lt1.113 500578UCTUEF CCNC8ETE 96 7 4 2 = > 1,087,968 443,297 1,531,265

261.114 SLFE R STRUC TUDF
- ...._.........__........ ......._.-

7 261.11a1 (CRCeETE wCRt
w
# 261.1142 S itu t tu# al + ** I S C . sic *L

261.11421 SisuCiusat S TE E L

261.11422 Ga st t ss (s atv) 1115 sr 22 2 aw 2,692 3,345

261.11423 w a ke n a!* 250 LF 16 e = w 2,446 2,500

2 e 1.114 2 S teu C TU R 8L + P!st. STEEL 41 C m e 5,338 5,845 11,183

261.1143 EnrEeIOe WsLLS
__.........................__.._.....

261.11431 C Cat e ETE
I

261.11432 ma50Na, 13 7 5 S F 345 mu 3,925 3,850
,

.

2et.1143 E uYE DIOR WALLS 344 => 3,925 3,850 7, 7 75

261.1144 RCCF CECr
.............__.........._......_..._

!261.11441 FE f al 800F DECu 75C SF 6C ap 782 750

- -
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4 rw S f .D N e=e 1 W R & Pts eO E & 44 N & 5 W e4 E 2 N

w 0 0 $ 4

o e 6 9 i e

O e a e= a e- N Pe 3 *= N e9 e em N es 4

LP e e ei ne 4 9 4 f @ D- 9 A Pm N 3 0 & O O O
O O 4 4 0 9 4 4 4 4 4 4 S 4 4 4 4 t 4 4 4 4

4 ** ** e- e-
&- O sf e e= e e- e- 6 e-- e e- e- O *= e- e-

.e--e e- e- e- a=
# e- e e- t e- e- 4 sa e- ** e- 4 e= e- e-

e e e e6 e e 3 e * * e a e e o e e a e e e

.J ue e- t e- e- 6 e- e- e e- t ** e e- es t *= e e- e

IL W e C0 C @ 0 @ @ @ @ f @ @ @ @ f @ @ @ @

e e N 6 N N 0 N N f% N 8 N N N N 4 N N N N
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TABLE 2-1
i

PAGE 4
| PLANT CCDE COST 91515 v.N ' f.stI*? ATE . 1200 We PRf 55CP12E! VAlf R REACTOR
| 199 07/ 76 oscC.THR0tGH COOLING SiSTEM 03/C1/78

FaC70pv .****.** .*.*........**........ SITE * * * * . * . . . . * * * * . * * * . . . . . YOTAL.......

i ACCT NO. A C CCUNT DESC RIPT IO N 2eagTITV COSTS qua k t! TV LABOR 895 LABOE COST MATEntal COST C0575
i .......... .......................... .......... ............. .......... ............ ............. ............. .............. 5

\

2tt.114 $ UP E # 5 ' * LC T u e f 124 5 m e 14,890 14,954 29,844 i|

| 261.117 BLLEHE4D
.....................................

i

261.1171 S TEE L SaE E TING 7C TN 700 4H 9,604 24,500

v261.1172 SisuCTURAL S TEE L 4 74 80 *H 1,040 3,000
'

261.1173 GRAVEt 81LL
P

261.1174 D R ED GINS 20585 C y 417 7 * H 52,129 41,770
,

261.1115 e t s. e a r- (12 IN. THICn3 24C c v 36 C *H 3,593 1,400
I

261 1176 CFAIN LINr F ENC E ( T F T HIGw) 44C LF 13 2 M e 1,230 2,860 i

iti.11? OULKHEAD 54 4 9 *H 67,586 74,530 142,116

N
+ 4
| 261.118 PGCTECTIVE D OL P H I N S**

*
......................_..............

,

i
i 261.1181 wCCD FILES 275C L F 550 MH 7,546 11,000

241.115 PROTECfibE D CL Pk 1N 5 55 C *H 7,546 11,000 18,546
r

261.119 Bu lL DING SERVICES "

..................................... 5

k

261.1191 p t LM B ING + DeatNS 5EA 62 5 4e 8,099 5,000

261.1192 NEAT!hG * L E NT I L A f ! AG 1 Lt 3,400 1 LT 19 3 4 H 2,494 249
i

l261.1193 LIGHT!NG + SEst!CE P0hE# 750 SF 2264H 2,777 9,3:0 '

261.119 BUIL D ING S Ee st CES 3,400 1044 4e 13,372 e,509 23,371

}

2t1.11 INT 4 R E STRLCiuSE 3,400 12840C 4H 1,452,286 711,570 2,167,256

i

241.1 MAKEUP h1R INT + D IS C d STp 3,400 12849C =H 1,652,286 711,570 2,167,256
'

261.4 C HLO RIN a t ! CN Bu t tD lhG
.. .... ........... ..............

t

h

I
!.

_ _ _ _ _ _ . _ _ _ _ _ _- . _ . _ _ . _ ._ . ._
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TABLE 2-1
# AGE 5

PLaMT CCOE COST 84515 C05I r%TIMIE - 1200 We Pitf S5t RIZEC %A!ER FE ACTOR
100 37/ 76 0NcE.TFRGl.CH CNLING SYSTEM OI#E'#

....... FACT 0ey ........ . . . . . . . . . . . . . . . . . . * * * . 51TE ****.*.*..*........**.* TOTAL

ACCT NO. 4CCou%f DESC#I3 TION Qua97177 C0575 QuaAY11, Leson ep 5 lab 0# C05T ma tt a t al COST C0575
.......... .......................... .......... ............. .......... . . . . . . . . . . . . ............. ............. ..............

261.41 B U IL O !% 5 tout T uoE ,

.....................................

261.411 E RCA vst!34 eC#E
.....................................

261.4111 E asf a enc 4baTION 53Cf 13 4 H 140 53

261.4114 esCAFtLL 61 (? 1?4h 119 41

261.411 EECAV47104 dORa 25*w 256 94 352

261.413 5065feuCTUEE CO NC s E TE
.....................................

261.4131 FCag.Coc 2t e sF 173mu 1,910 216

261.4132 R E IN F .5 T E E L 2 TN 71 =H 917 830
ra
1 261.4133 CCataETE 12 c v 21 * * . 213 420

i
N

261.4134 E *BE C CE D 5 TEEL

261.4135 FLCon FINISH 105 SF 1 mu 9 1

261.4136 w A TE RPR3OF 1%G

261.4137 C C hS t euC TI C% JOINTS SC 57 5 C *H 552 50

261.4138 RUEBIhG C o nC RET E S ueF aC ES
<

261.4139 WISE F AB41 C 10 5 S F 2av 27 13'

2e1 til S UB 5 f p uC TU RE CONC #ETE 31E => 3,628 1 500 5,128 |

261.414 50FE R 572 UC TupE
.....................................

261.4141 CCLCattE WCRK

261.4142 Steu C T. + *!5C. ST E EL
+

261.41421 S t au C f. STEEL

261.41423 MISC. FRA=ES. ETC. 2 TN 120=> 1,564 2,400

4

| &



_ _ _

TA3LE 2-1
PA(f 6

PL4mf C COE COST B AS I S CO5! E51DtATE - 1200 We PRf5SLR1*ED LATER RIACIUR
1H 07/ 76 0\C!.-TFRalCH COOLIE SYSTEM 03/C1/?9

....... sAttony ........ ...................... SITE ................*...... TOTAL
ACCf NO. A C COU NT DE 5C aIP f !3 h QuaNigtv COSTS QUA 4? t f r 48300 &#5 LABCE COST PA TE RI AL COST COSTS
,.......... .......................... .......... ............. .......... . . . . . . . . . . . . ............. ............. ..............

261.4142 STEUCf. * PISC. STEfL 12: mk 1,564 2,400 3,964

261.4143 Entfa10e wsLLS
..................................__. .

261.41432 m A 50 Aev 31C SF 72=> 890 868

241.4143 E zTt atoe w ALLS 7E4H 990 668 1,758
,

261.4144 RCCF CECK
..........................__.. .....

261.41441 *ETAL #00F O((R 170 sf 13 * h 1 71 170

2et.4144 000F DECr 13 m e 1 71 170 341

N
I 261.4145 eC CF 1*G . FL 851 t NG
g ........._............_........._.___

261.41451 B .L. e C0F I N C, FL 4 S HI N G+ { N SUL 170 S F 12 48 162 213
,

261.4145 ROOF ING + FL 45 HING 12 M N 162 213 375

261.4147 DCC#5 + w!A00w5
...__....... ...............__ __.__

261.41472 PEE 5CANEL t0 0a 5 SC SF 'C4H 464 600

261.41473 545W + GL A 21 hG 25 SF 13 * H 151 300

261.4147 000e5 + wtNDcws 534H 615 900 1,515

261.4149 P A IN T ING
i .................. ........._......._
|

| 261.41492 STEEthoeu 2 TN T C 4M 96 12
1

261.41493 ME TAL DECE 17 0 S F 3"N 29 17

261.4149 P AIN T ING 13 mm 125 29 154

| 2.51.414 5UPE R$ituC TURE 28 5 MH 3,527 4,550 5,107

,

. - _ - - - - _ _ _ . _ _ _ _ _ _ _ --_ - - . -- _ . _ _ _ _ - _ _ _ -
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TOLE 2-1
PAGE F

PLONY CODE COST 905I 5 COSI ESTIMATE - 1:00 We PRESSERIZED WATER REACIOR 03/C1/78
199 07/ 76 escE-TER0rGH cocLING SYSTEM

....... yactosy ........ .......*************** SITE ******6**************** TOTAL

ACCT NO. ACCOUNT DESCRipT13A QUANTITY COSTS QUART!17 L890s HR 5 LmR00 COST FA TE Rist COST COST 5

.......... .......................... .......... ............. .......... . . . . . . . . . . . . ............. ............. ..............

261.41 ButL OING % TRUC YORE 63 2 MM 7,413 e,174 13,5P7 ,

|

261.424 L I Gw f !NG . SEnvICE PowEn i

261.4 C wl0 p t h a TI ON BUILDING 632 au 7.413 6,174 13,597

261.5 015C H A#GE TUNNEL . CANAL ,

.....................................

261.51 E Ca v aT10N
,

.....................................

261.511 E saf e ENC A tATION 2 630C C v 6575 MH 70,421 26,300

261.5'2 RCCa ERCavafION 3830C C v 306&C MN 328,168 153,200

261.514 BA((FILL 13CSC CT 3915 M H 41,932 13,0504

,

7 261.515 DE.attetNG I
'-

4113C 9H 440,521 192,550 633,071
# 2e1.51 E st a v a i I ?e

|
|

1

261.53 Suf51suCiusE Cc NC R E tt
.... ...............................

,

261.531 F08=hC#K 120580 $r 9646 5 =H 1,065,205 120,580
)
t

261.532 R E IN f CaC IN C STEEt 953TN 33355 as 430,723 381,200
!

261.533 CCateETE 1270C C v 2222 5 au 226,962 444,500

i

261.534 E PEE CCEO STEEt
>

261.535 FLCop Fth'*u

261.536 W A TE aFRoor ING

261.537 Cc AS TauC TI CN JOINTS e?3e SF 6735 mp 74,3 70 6,736

261.538 RLEBIRG COAC8ETE SLEF AC ES

2 e 1. 5 3 S UB 5 T e UC Tu c E (CNC#ETE 15878C "* 1,797,260 953,016 2,750,276

261.5 DISCMaeGE TUNNEL . CANAL 19991C pH 2,237,781 1,145,566 3,383,347

.



i r r I i I .

. 0 T I 19 ' 7 4
1, 5, $, 2,_ .

_
.

8 LS . 4 4 4 3
A T . 6 4 4 0_ 8 T S . 5

17 oO. L.
_ / ,t C

1E 1 .
C ( .

m A p .
P 3 .

9 .
_

* T . 0 5 5 5 1 6 7 9 5 0* S 1 2 2 2 9 2 6 6 3 3* O 3 9 9 9 7

b 3, 1, 6, 0, 5* (
*

6 7 5 1 0* L . 6 2 2 1* A . 8,* I .
* R 1

* E

._ * T .
* A.
* P
*
* . n 2 2 2 3 1 4 2 0 5_ * T 8 5 5 3 1 6 7 9 5 9 -* S

4, 2, 2, 2, 9, 7, 6, 6, 3, 2* O .
* C . 7 9 9 9 3 7 1 6 0 5* 9 6 7 5 1 4

6,* a 2 2c.* . -

n 3*
a .

E L .
t .
t .
5

s
. u M n M u n M k

M
. M m a 4 m m M m " m

w
a

2 C 0 C C C 0 5 C 0 -. 3
F O 0 O 0 0 0 5 0 6

o
n 3 T F T 4 6 0 3 8 8

0
9_ T 0 1 4 4_ C e 2

2 2A . A 3
. E L .
_ R

-

R
E

-T . .
AM T i t t f A.
EE L L L L L E, .T -_ D5 . f .

% l
1 1 1 1 1 4 -

I
/ i 2
k N . 3 -

R G
t h A .

U..5i1

5 L- C
2 J0_ P 0
E FC -

L
B eH . s. C 0 0 0 0 0 0 0 0A ;

. t . 0%U 0 0 n 0 0 0 0 0 _'
O s

4, 4, 4, 4
4, 0, 4, 2, 0,o. ,0R . C 30V 4 4 4 0 4 4 9 22 ! . .

3 3 3 4 6 0 4 4-1 E 7 8 1 _. C .N yEO
T v

_

S o
m_

1
I

CT
5 A . A
E s . A A A Yg

v . E ( E L _
I . t .
5 2 2 2 3 1

i

. g
. 0

1 1
m C eN o. A

tt . o.a . p v.
* e

- P E N
_

S
. . . . . * N G . E. _ . . U t E . E. . . P h . #

!n
. e C 4 . s C S ,T . p . c k A 0 . . P S P5 9 . N . o.. f s M 1

U G L
ME T f F . C a *t TT s A f P . o.. * w G A . P N PP . e E 5 . P f . g 4 a .t . T * I

5'
l . # . N t i S . R $ L R5 e . C P t> . E P P P E r L N E P E E! C . u I u N . w = *| E f

E A I . E T N V T% S . o U N E u.A E Y Q O . . I . u . E U A AF. A.P Pt C 0H . P R P R W96 D S E I . F . C . . S a N C Tm 7 . T 8 8 . t . 6 & C . S C & 6T / T L C A M . s . 5 S I . N $ E t 4S7 N A E . T ._

A.
A A T . G t A C r S lO0 U . C J N G w W 1 A . N . f W 1 A A G i

C O . ! E I N . . 1 1 C
I . t N 1

C . A A . . I A . A 4 R o O at A 1 1 I L_ C 8 . S . T f f E 1 1 F . ( u ( 1 M k u
L t

A 1. M T F A . f . f E . . t y t E . S 5 P C
. C A T I . a . 8 E 2 2 s a a a 2 8 8 C #6 E E A C . t C C E 6 u R l t e a 8 f l2 P N h R S S S 2 2 P T . C S 2 f T S CE

D . .
.C . . . 1 2

C .. 1 2 11 . 1 1 . 1 1 1 2 3 4 4
9 O

1 . 1 1 1 4 4 . 4 4 4 4 4 4
T 9 N

1. 1 1

. 1 1 1 1N1 . 1 1 . 1 1 1 1 1 1. 1 1 . 11
1 . 1 . 1 1 1 1 1A f . . .

2
1. . .L C 2 2 2 . . . . . . . . .2 . 2 2 2 2 . 2 2 2 2 2 2P C 6 6 6 6 0 6 6 6 . 6 6 6 6 6 6 6A . 2 2 . 2 2 . 2 2 2 2 . 2 2 2 2 2 2 2

MeNC

I



--- -. .- .- . . - . _ . _. _ .~ - . . _ . . . - - . _ _ . . _ - ~ _ _ . _ . --. -

i.

|TABLE 2-1
PAGE 9

I
PLANT CCOE COST Bast 5 COST EST!' TAIL - 1:00 We PRESET 912ED 'aATER F.EACTCE '

199 07/ 76 0NCE-TERot'CH coot.tNG SYSTEM 03/C1/78

I

....... FA(TORY ******** * * * * * * * * * * * * * * * * * * * * * * SlfE ********************.** 70 Tat

atti 40. ACCouNY D ESC RIPi!O N ouaNitTY C05TS Qua NT I TY La905 M45 L *eca C OST =attetat COST (0 5 t s -

.......... .......................... .......... ............. . . . . . . . . . . ............ ............. ............. ..............

262.11462 5taEEh w A S > PU = P S $4 (a $4C NH 5,033 972

2e2.1166 STOP LOG 5 56 0 C = > 50,328 11,502 61 83G

262.114 PU8 t f 1C a110N * F ILTR aT I ON EQ 994,600 11555 *H 389c044 45,373 1,429,017

262.115 P I Fl hG-S C R EE N wa5w
.............................._.....

I

262.1151 2 IN . + 5" 8L LF #

262.1152 2.5 th. + La# gee

i
i

262.11521 CS/NN5 20060 Le 43,500 1 tt 697 5 Pa 90,400 9,040

|

! 262.1152 2.5 14 + tancte 43,590 6975 49 99,400 9,040 143,030
'

i
k3'
s

PJ
262.115 *1PI NG- S CR E E N .a5H 43,590 697 5 MM 90,400 9,040 143,030 t

~

i
t

262.116 v alv f S-S C R E E N wa$N 1 LT 27,600 ,

.................._........... _....

262.1162 C & EC E

>

262.1166 eLifERFLY
l

27,600 |
282.116 V AL V E s- s t4 F E N b45w 27,600

r

262.117 P I FI N G-m! 5 C ITE MS
.............................. ..._.

262.1171 Ma%GERS + $U PP O R i s 4 360 Le 6,54C

I
!262.1172 th1UL87104 !

262.1173 SPEC IaLf1E 5 y

6,540
2t2.117 P! PING atSC items 6,54C

262.11 waTE e I NTant EQUIPPENT t,106,730 3923C mp 488,696 55,338 1,650,764

i,

I

|

I f

. . _ _ _ . _ _ _ _ _ . _ . _ . _ _ . _ _ . __ _ _ _ _ , . _ _ _. . . -
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IABLE -l ,,gt 9g

S east 5
,,C H E C05I LSTI'tAir - 1200 Me FRE55t pt:f D VATER REAC!cR"L"

, ,7,y
OSCE.TERDIGu COOLING 5)STE'4

.. .... isC70ev ..... ** ....*+..+***..***..=*. SITE *************.e.....*** total

ACCT NO. ACCOUNT DESC R IP T ION GUANTIT' CO5TS QUA%f!TV '.AB09 He 5 L890a COST v4 TF e t al COST C05'5

. . . . . . . . . . .......................... .......... ............. .......... . . . . . . . . . . . . ............. ............. ..............

I

262.12 C 8 &C blai t N C wa T E R 5 75 TE P
.....................................

262.121 s tia i tqs m AC HINE #V
.........................-...........

262.1211 ClaCUL ATINE h4TER P LM P + w f e oEn 1,590,000 1 LT 19320 "w 255,149 25,535

.................................._..

262.12111 C i st HATER PeaP

262.12112 (1st MATER pu*P POTCH

I 2 t 2.1211 C IR C UL A T IN G WATER Pu=p**To 1,590,000 19 3 2 C MH 255,3'? 25,535 1,870 ,994

202.121 e0T4 TING "ACHINEev 1,590,000 1952C MH 255,369 25,535 1,870,854

24
0 262.125 CtcE

M .... ...............................

262.1251 2 IN * SMALLER

262.1252 2.5 IN + L A a GE R

262.12521 C CLC R ETE / N ks 2487 LF 711,158 1 LT 9500 *w 121,752 12,175

262.12522 CS/NN5 122040 Le 183,060 1 LT 29290 aw 179,608 37,9-1

242.1252 2.5 IN + LARGER 894,218 38F9C mu 501,360 50,1J6 1,445,71'

242.125 P!PE 894,218 38790 mp 501,360 50,136 1,445,716

262.126 V A LV E 5
.....................................

262.1266 B L TT E RF L Y 18 E A '16,358 1 LT 1979 MH 45,652 2,565

262.126 valv E 5 616,358 1975 MM 25,652 2,565 ''',575

262.127 PIFI NG / M ISC. I TE MS
.....................................

262.1271 H8 AGERS + 5UPPORT5

.
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TABLE 2-1
PAGE 11

PLANT C CDE COST B A5! S CCST ESTUtATE - 1000 We PPESSURIZED L'ATER FEACTOR 03/C1#78
199 07/76 ONCE-THR0rCH C00Lisc stSTEM

******. FACTORt ******** *....***************** SITE *********************** TO T AL

ACCT N O. ACCOUNT DESC9]PTION GUANTITY COSTS QUA 4T ! TV LABO# MRS LA00n COST M ATE n t AL C057 costs

.......... .........,................ .......... ............. . . . . . . . . . . . . . . . . . . . . . . ............. ............. .......+......

202.1272 th5ut Af t 0N

262.1273 SPEC 1 ALT!E 5
.. ........ ____... .................

|
' 262.12731 E154h5104 JO IN T S 1 LT 02,850 1 LT 82 MM 1,066 107

262.1273 S PE C I AL T IE S 92,88C 82 mh 1,066 107 94,051

262.1274 P !PE 18 ENC &ING
..--_................ _........_...._

262.12741 E R CA v& TION
_....................___........... .

262.127411 E AST H EICab47!0N 164 2C C 7 410 5 M H 43,966 16,420

262.127412 e C Cr E RC A v sT ION 1344C C v 10752 me 115,159 53,760

14 8 5 7 M H 159,125 70,t80 229,305N
I 2(2.12741 E I C a b A T I CN
N
W

262.12742 8ACKFILL 14890 C T 446 7 MN 44,455 14,890

262.12743 ( C =P A CT E 0 SAND BED e510 C r 651 C 4 H 64,788 39,060

262.12744 5tE5fauCTusE CO NC# E TE

6CBC SF 486 5 mw 53,722 6,080
262.127441 F Cam wCet

2 6 2.12 7 4 42 R E IN F ST E E L 56 IN 196C MM 25,311 22,400

262.127443 C0kC#ETE 750 C v 1313 m u 13 410 26,250

262.12744 S UB S T R UC TU R E CCNCRETE 813 5 4 H 92,443 54,730 147,173

2 6 2.12 'r 4 PIP { TR(kCHING }3972 mh 360,811 178,860 339,671

262.127 P !* t NG / NISC. ITEP5 92,?$0 34054 mp 361,877 178,967 633,724

262.128 t h5T a tmEN T AT ION + CCNTROL 1 LT 8,025 1 LT 6C MM 733 37

262.129 5 s I0 5 / F O LN D A T I ON S

__
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TABLE 2-1
PQGE 12PLANT CCDE COS1 BASIS COST ESTDtATE - 1200 MJe PRESSURIZED LATER ltEACTOR199 0 FI 76

ONCE-!!iROCGH COOLING SiSTLM

....... FACTORT ******** * * * * * * * * * * * * * * * * * * * * * * SITE *********************** T378LACCY NO. ACCOUNT D ES C R IP T IO N QUANTITY COSTS Qua NT t iv LA80s wa s Lseca COST P A TE a 14 L COST COSTS.......... .......................... .......... ............. .......... . . . . . . . . . . . . ............. ............. ..............
b

262.1291 C H LO R IN A T I CN StSTE" 1 LT 105,350 1 LT 20 0 0 * w 33,636 3,364

2e2.129 SK!D5 / FOUNDATIONS 105,350 2600 Mw 33,636 3,364 142,350
6

262.12 CIR C UL a T IN G sATER Sr $ 7E P 3,106,531 96803 me 1,178,607 260,604 s,546,042

262.16 CE-IC]NG $ T5 TEM
.....................................

t262.161 acTATING *sCw NEnv '
........................_............

262.1611 DE-!CING PLMPS * N0 73 R$ 2 EA 99,800 1 LT 1755 MN 23,248 2,325.....................................

262.16111 DE-ICING PL4PS

N 262.16112 DE-!CING PLup 10 TORS
|

N
d 262.1611 D E-! C ING P umps + M0T045 99,500 1755 MM 23,248 2,325 125,373

242.1(1 80Ta f tNG maCw!NEev 99,800 1755 MN 23,245 2,325 125,375

262.165 P1FING
.....................................

.262.1651 2 IN . + S*8LLER

262.1652 2.5 1A. + LARGER
.....................................

262.16521 C ChC R ETE 490 LF 11,667 1 LT 19 e M M ?,511 251

262.1652 2.5 IN. + LaeGER 11,647 196MH 2,511 251 14,409

262.165 PIPING 11,647 19e pH 2,511 251 14,409

262.166 WALUES 2EA 17,640 7 5 MN 1,028

262.167 ERC4 VAT 10N

262.1671 E ARTH EXCA%4 TION 215 5 C T 54e MN 5,847 2,185

r

_ _ _ . . _ . _ _ _ _ _ _ _ _ _ _ . _ . . . _ _ _ _ _ _ _ _ _ _ _
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TABLE 2-1
j

$ $ $ COSI ESTIMATE - 1200 We PRESSLRIZED 'aATER BEp.CTOR 03/C1/78
99 7/76 OhCE-TEROLCH COOLING SYSIEM

.....e. FsCT0p* ******** * * * * * * * * * * * * * * * * * * * * * * $1TE *********************** TOYat

ACCT NO. ACCOUNT D ESC RIP fl04 euahTITT COSTS Qua Af t Tr La804 &#5 La90R COST Pa TE Riat COST Costs

.......... .......................... .......... ............. .......... ............ ............. ............. ..............

262.1672 # C Ca EaCavsTION 18 E Y 15C Me 1,607 752

262.1673 pattfitt 2283 CT 68 5 MM 7,335 2,283

1381 4H 14,787 5,220 20,009
262.127 E R C a v a T ] CN

262.1t DE-I C ING S YS T E M 129,087 3 415 = H 41,576 7,796 178,459

i

| 2 c 2.1 NEa7 #E J EC T! ch SYSTEM 4,342,648 139448 MM 1,708,879 323,738 t,375,265

262. *EC M aNi t at E QulP*E NT 4,342,648 1394 4 E * * 1,708 879 323,73? t,375,265

26 malM C0%t HEnf #EJ EC T 5Y5 4,346,04R 46848C PM 5,406,359 2,187,048 11,939,455
.

2 10 fat o !#E CT COSTS 2C7,404,425 10 80 72 6 5 * H 1 32,611 ,485 67,069,328 40 7, C 8 5,2 38
.

m
0

N
* 9 TClaL INDISECT COSYS.

91 TCTal thD i sE CT COSTS 1 LT 95,850,000 1 LT 187000C ** 19,453,000 32,500,000
.

*9 TofAL I Nel RE C T C05TS 95,850,000 187000C ms 19,453,000 52,50C,000 147,803,000
.

T0ral B a5E COST 303,254,425 1267 72 6 5 m > 152,064,485 99,569,328 554,888,238

* Detailed Cost Breakdown for Account Number 9., Indirect Costs for Mechanical Wet Towers, is in NUREG-0241 Report.
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TABLE 2-3 5

COST E5!DIAIE - 1200 we ratSSURIZED WATER REACIOR
in-A55151ED NATURAL DRAFT COOLING SYSTTM

Cost Basis
7/76 ------FACTURY------ -------- --------------SITE----------------------

Account heber A count D- s c. r i p e t m r. m t+> rs ., v.w. ant i t y Lah >e srs. t.ahor Cost Materia! Cost In al C mtso

. 20 Land and Lar.d Right; 500 AC 2,000,000 2,000,000
|

21 . strust..res and Inpraverents 5,902,426 4716266 MH 55,696,709 39,776,622 101,375,757

22 Reatttr Plant Eqai ment 96,568,796 2145H60 MH 27,768,659 9,142,990 133,480,445

2! . Tarbine Fl o r: En.ip <ot 82,629,701 182/006 MR 23,335,789 5,315.496 111,280,986

24 Electric Plant Equirrer** 13.213.213 1460995 MH 17,928,865 8.597,479 39,739,557

25 . Nascellanenus Plant Eqmapwnt 7,197,437 307827 MH 3,959,426 646, % 0 11,803,423

26 Main Con.f<os - Hea- Rc92t Syst a

261. Structures 96,691 104736 MH 1,209,739 783,950 2,090,382N

b 262. Mechanical Equi eentt,

{
262.1 Heat Rejection System,

;

262.11 Water Intake Equipment

i t
I 262.111 Rotating Machinery 6.450 200 MH 2,643 264
|
' !
| 262.114 Purt ficatien & Filt ration Equip. 142,625 4760 MH 57,440 6,685

262.115 Piping - Screen Wash 2,730 436 Mn 5,654 56 5

262.116 Valves - Screen Wash 12,900

262.117 Piping - Miscellaneous items 405,

!
262.11 Water Intake Equipment 165,110 5396 MH 67,737 7,514 240,361

262.12 Circulating Water System

262.121 Rotating Machinery 2,472,500 13000 M.H 171,819 17,182
r

262.125 Pipe 1.076,353 40370 MH 521,920 52,192
i:

262.126 valves 420,000 1500 MM 19,441 1,944
'

262.127 Piping - Miscellencous items 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)9 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 f or Acccant 26

and other accounts impacteu by a change from mechanical draf t cooling

towers to once-through cooling. Design descriptions for accounts not

impacted by this change are presented in Reference 2.

ACCOUNT 233 Condensing 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.i

|

|

| ACCOUNT 261 S t ruc tures

Intake and Discharge Structures

The intake and discharge structures are identical to those designed for

the PWR once-through cooling system.

2-30



Circulating Water Discharge Tunnel and Canal

The circulating water discharge tunnel and canal are identical to those

designed for the PRR once-through cooling system.

ACCOUNT 262 Mechanical Equipment

Circulating Water Pumps

There are six 16.7 percent capacity cf rculating water pumps, of the mixed

flow vertical type. Each pump is designed f or a flow rate of 176,300 gpm

with a total dynamic head of 27 f t. 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 f rom 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/see 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

cle aning . 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 maintenance 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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head, are used to pump warm water f rom the condenser discharge to the

screens.

2.4.2 Natural Draft Towers
*

ACCOUNT 26 MAIN CONDENSER HEAT REJECTION SYSTEM

ACCOUNT 261 S t ructure s

All of the structures required for the natural draf t tower are of identical

design to those designed for the mechanical draf t towers. Design

descriptions for the makeup water Antake and discharge structures,

circulating water pumphouse and makeup water pretreatment building are

presented in the mechanical draf t wet tower system description.

ACCOUNT 262 Mechanical Equipment

|
Circulating Water Pumps

There are f our 25 percent capacity cir~" 'ing water pumps of the mixed

flow vertical type. Each pump is designed for a flowrate of 153,125 gpm

with a total dynamic head of 121 ft. Circulating water pump motors are

6,000 hp each, operating at a synchronous speed of 320 rpm.

Cooling Towers

There is one natural draft wet cooling tower designed tc cool the entire

circulating water flow of 610,500 gpm from 118 F to 92 F when operating

at wet bulb and dry bulb temperatures of 74 F and 93 F respectively. To

provide the draf t required for airflow, the tower employs a reinforced

concrete hyperbolic shell 576 ft high. At the base the diameter is 441

ft. Other design characteristics of the natural draft t ower are as

described in the FWR's natural draf t cooling system in subsection 2.3.2.

2-32
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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 die

use of identical makeup and blowdown facilities, as designed for the
|

:

mechanical draf t tower.

2.4.3 Fan-Assisted Natural Draf t Towers
.

ACCOUNT 26 MAIN CONDENSER HEAT REJECTION SYSTEM
+

ACCOUNT 261 Structures

All of the structures required for the fan-assisted natural draft t owers

i are of identical design to those designed f or the mechanical craf t towers.

Design descriptions for the makeup water intake and discharge structures,

circulating water pumphouse and makeup water pretreatment building are i

presented in the mechanical draf t tower system description.;

ACCOUNT 262 Mechanical Equipment

|

| Ciruelating Water Pumps

I

|
There are four 25 percent capacity circulating water pumps of the mixed

flow vertical type. Each pump is designed for a r10w rate of 153,125 gpm

with a total dynamic head of 105 f t. Circulating water pump motors are

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

Cooling Towers

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

for one half of the requirements. Eac,h tower is designed to cool '05,250;

2-33
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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 f t and an overall height of 205 f t.
]

Twenty-four 28 ft diameter f ans are positioned about the periphery of
Ieach tower's base. Other design characteristics of the fan-assisted
i
!

natural draf t tower are as described in Subsection 2.3.3 that discusses

the P'n'R's f an-assisted natural draf t cooling system. !
|
J

Main tooling 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 mechanical draft t owe rs ,
i
>

This allows the use of identical makeup and blowdown facilities, as
f

designed for the mechanical draf t tower.
;

n

!

i I

f

r

i

3 h

1.
,

,

i

|
i,

. 1
|

|

!

;

4

P
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TADLE 2-4
.

PAGE 1

PLANT C OD E C0sf Bast 5 COST ESTIMATE - 1200 lede BOILING WATER REACTOR
292 97/10 ONCE-THROUCH COOLING SYSTfM 03/C1/78

| ....... FACT 0ef ........ ...................... SITE ....................... TOTAL
|

ACCT NO. ACCOUNT SCs r e !* T !]x QuaNTITT ros?S Que AY t f 7 LA90R H# 5 Lag 0n COST PATE RI AL COST COSTS
.......... .......................... .......... ............. ...t. .... ............ ............. ............. ..............

2 tCIAL StafCT C7tTS.

.... ___........ ____................

20 . LaAD eso teve eIGais 1 LT 2,n00,000

21 STEUCYupES + tepc3vf1tnis LT 4,27n,nst 1 LT 5316154 Me 67,978,180 46,075,500*
.

22 . REsCTCP PL ANT E 2VI SPE NT 1 LT SO,832,140 1 LT 2025520 mu 26,178,949 8,723,080

23 . TLesthE PL4%T E Qu1PPE AT* 1 LT 85,472,100 1 LT 1859304 "H 23,751,7'n 5,395,560

24 . E L E C T 61 C plaW EQu!PMENT* 1 LT 13,394,75n 1 LT 1378121 MN 16,919,799 8,246,690

25 MI SC E LL ANE CU S pl AN T ECulpi 1 (Y 6,P71,276 1 LT 283036 mp 3,638,273 615,419
.

.___............................".....26 P A IN COND FEAT REJEC 575.

*
to
I 261 STEUCTURES
y ..__............___..................

261.1 m AaE UP .T4 I NT . D I SC h STG
...._...........___........... . ...

261.11 IATAKE SY e LC Tue s
.................. .......... .... __

261.111 EnCAvsT10N WCRE
-.___....__..__ ............_......_.

261.1111 E A k1 H Ex C 4 bATION 3550 C T 888 MH 10,381 3,550

261.1112 R C CK EXCAVATION 14 710 C Y 11768 mM 137,567 58,840

261.1113 S HEE T ING ( TE m* COFFFRDAM) 14 C T N 280C MH 38,416 23,800

261.1114 518C T STL (T EMP C0 F FE 8D AP)

261.1115 P U PP l hG 1 LT 8000 MH 74,560 75,000

261.111 E X C A V A T I CN WORK 2345 6 4H 260,924 161,190 422,114

261.112 BE 8R IhG PI LE S ( s TE E L)

261.113 SteSTFutiusE CONC 9F TE
._... ...__...______ ...... ......_..

261.1131 FcamkcoK 8 7090 S F 6?600 mb 768,551 87,000

* Detailed cost breakdown for these accaunts are found in Tables 2-23 and 2-24
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TABLE 2-4
PAGE 2

PLANT CCJE COST dASI% COST ESTtMATE - 1200 MWe BOILING WATER REA T R
292 0 7/ 76 OMCE-THROUCH COOLING SYSTEM 03/01/78

....... FeCYqaY ******** * * * * * * * * * * * * * * * * * * * * * * SITE *********************** TOTAL
ACCT NO. ACC0JN' L E S C ' ! P T io t. Q ua r: T i l v COSTS QUA*.Yliv Lason He 5 LanO4 CO5T paTEst4L COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. .........+....

261.1112 R ( IN F CwC I'd C 5' Eft 3 6 t' T1 12680 Mw 166,122 147,200

261.1133 ( C kC 4(Tt 4900 C y 8575 MH 37,567 171,500

261.1134 E * BE C i>F D STEft 24 TN 360C mb 43,297 16,000

261.1135 (CRCRETE F I415H 49000 57 98 C Nu 10,009 490

261.1136 w a TE RFR00F ING

261.1137 ( Ch51Eut i t CN Jat%ft 1107 SF 11?? wh 12,721 1,107

|

261.1155 R Lee t * G C0hCP*fE surraCES

2t1.111 SUcirnocro.. CnNCairc 9674 2 H 1,0s7,968 443,297 i,531,265

|

j 261.114 5tJFEasteuC Yuet

! N
4

y 261.1141 C C AC R f f E W r # u,

261.1142 51RUCTupal + * t S C. STEEL
...................................._

261.11421 Steu(TURAL $1E E (

261.11422 G E A T I P. G ( G 8L v) 1115 SF 22 2 MH 2,892, 3,345

261.11423 H Anomatt 25C LF 18 2 = w 2,446 2,500

241.1142 S ipu t iu s *L + atst. STEEL 41 C m H 5, 338 5,845 11,183

261.1145 E XTE RIOR WALLS
................. ...................

261.11431 CcaCattt

261.11432 M A 50 mpy 15 7 5 S F 344 MH 3,925 3,850

261.1143 E xit a tor galts 344 mp 3.925 3,850 7,775

261.1144 ROCF DE ( R
.....................................

261.11441 PE TAL 900F DECK 750 SF 60 MH 782 750

-

+ . . ~
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TABLE 2-4
PAGE 3

PL4NT C CDE C0sT 9A515 COST ESTIMATE - 120014fe BOII.ING WATER REACTOR
292 C7/ 76 ONCE-111 ROUGH COOLING SYSTEN C3/C1/78

....... FACTORY ........ . . . . . . . . . . . . . . . . . . . . . . $1TE ....................... TOTAL

ACCT NO. ACCOUNT 'ASC+1*?f05 QeaNT!Yv COSTS qua NTI TY LABOR He5 L4909 COST MATE RI AL CO5T COSTS
.......... .......................... .......... ............. .......... . . . . . . . . . . . . ............. ............. ..............

2c1.1144 000F OECe 60*H 782 750 1,532

261.1145 R C CF I r.G + FL45 DING
__............ ...................__.

261.11451 0.L. #00FG, !*a5 L L T N , .FL. 750 SF 53 MH 714 938

261.11A5 9 00F t t.C . FLA5w!NG 5 3 MP 714 938 1,652
,

261.1146 I N TE 9109 4 *L L;
. . . - . . . . . . . . . . . . . _ _ _ . . . . _ _ . . . . . . . . .

261.114* 1 ( ShC R E T E weLL!

7 261.11462 FASONFY datts 25C SF 60 MH 685 700

w
" 261.1146' P ART ITIONS

2c1.1146 INTE6108 h!LLs 60 MH 685 700 1,385

261.1147 DCCR$ + win 00h5
-___._........ .-__..___. ...........

261.11471 RCLLIkG ST EEL 3 0C8 5 10C 57 60 MH 782 1,400

261.11472 PEA 10hNEL CO OR S 96 sr 77 MH 893 1,152

261.11473 5 A SH + GLAlthG

261.1147 000R$ + WI ND OWs 13 7 MH 1,6 75 2,552 4,227

261.1149 P A IN T ING
........___..... .__. .__--. ....__.

261.11491 C C hC R ET E

261.11492 S T EE L h0R K 24 TN 120MH 1,148 144

261.11493 METAL DECs 75C SF 15 M H 144 150

261.11494 H Ah0 R AIL 250 LF SC MH 479 25

2 e t .1 149 PAINTING 18 5 M M 1,771 319 2,090

i



TABLE 2-4
# AGE 4

PL a NT C 00E C05Y aas 5 COST ESTIMATE - 1200 MWe BOILINC WATER RFACU)R
29 2 0 7/ 76 ONCE-THROUCH COOLINC SYSTEM 03/C1/78

....... rsCT3Ry ........ ...................... stTt ..**................ .. TOTAL
ACCT e0. A C C0uhT Dist o !P T ris eteNitiv CO$f5 GUANT!TV LA30R 45 L890R COST P4 TE 9 f AL COST COSTS
.......... .......................... .......... ............. .......... . . . . . . . . . . . . ............. ............. ..............

2el.116 suor e tT 6 t c ruer 12 6 9 - H 14,903 14,956 29,84'

261.117 9(tuHELD
..___.....__...______._.___........ _

261.1971 STEEL 5H E C 11 ne. 70 Tm 700 pH 9,60s 24,500

261.1172 steuCTeant S TF F L 4 TN MC mk 1,947 3,000

261.1175 GRAVEL f!LL

261.1176 D9 f D Gl% 2f 835 C Y A17 7 M M 52,129 41,779

261.1175 R I F- o tr (12 IN. Tu t CT ) 240 C Y loc MH 3,5R3 2,400

261.1176 C F AI A LINA FENCFf7FT HI5H) 44C LF 13 2 4 H 1,230 2,860

N 261.117 9%w HEno 544 5 MH 6 7,5 5$ 74,%30 142,116
I
u
oc

261.119 pSCTECTivE D CL P H I N s
_...____________...___.___...___.__._

261.1181 W C CD E!LES 2750 LF 55C 4H 7,546 11,000

261.119 PROTECTIVE D OL PH IN S 55C MH 7,546 11,000 18,546

261.119 BLILCING S EDvtC E S
__.__.__.._____...__.____.__._ _ _____

261.1191 PLL48tNG + ORAINS 5 Ea 625 MH 8,999 5,000

261.11'2 HEa7thG . kE NT I L 4T I NG 1 LT 3,400 iLT 19 3 M M 2,494 249

26: 4193 LICHTING + SERVICE F0WER 75C 5F 226 MH 2,779 1,350

2ei.ii, ouiL0i G services 3,*00 10 4 , H i3,372 6,599 23,571

261.11 I NT 4 K F S TR UC TUPE 3,400 125490 MH 1,452,286 711,570 2,167,256

2 ( 1.1 4 AKE UP W Td INT + O !S C H STR 3,400 12849C MH 1,452,286 711,570 2,167,256

261.4 CHLO R INa t t CM ed lLO I AG
.... ..__....__....__._____..--___.

_ _.___s._ _ _ _ - _ _ ,- ___ __-__ __
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TnBLE 2-4 PQGE 5

COST ESTIMATE - 1200 We BOILINC WATER REACTORPL A t4T C CD? COST 8451 S o3/C1/78
ONCE-TRROUGH COOLING SYSTEM292 Q?/76

4.e.... Fatt9ey ........ . . . . . * * * * * * * * * * * * * * * * * * SITE *********************** TOTAL

ACCT 40. a C C9L NY D E S C * I p ? 13 N QuaNYliv C35YS QuaNTITV LA00R w# 5 4aP09 COST PATEDI4L COST Costs

.......... .......................... .......... .............
.......... . . . . . . . . . . . . ............. ............. ..............

261.41 Ot !L L 1% $ I AUC T 98t!
--......................__...........

261.411 E x(Av ait 3N 09<
....._.........._ .......... .... ..-

53CT !! Mk 140 53
261.4111 E asT M Estabatt0N

41 Cv 12 MM 119 41
261.4114 B A Cs F IL L

? 5 *H 2%3 94 352
2(1.41' E KC a V A T 104 .3pa

261.413 S L E5 T puC T'J sf C1NC q r yg
__......__........................._.

27t sr 17 3 MH 1,919 216
261.4131 F C a= 6 Con

? Ts 71 MH 917 800
261.4132 siEINF.5TEEt

g
' t 12 C r 21 4H 213 420

b3 261.4133 CCEC *ET E
D

261.4134 E MeE C CE O S1 EEL

10555 1 Mw 9 1

261.4135 F L OO R FINI sw

261.4136 w A TE ePROOF ING

5C 5F 5C MM 552 50
261.4137 C0h5TsutT1CN JOINTS

261.4135 RuesthG (O*C9ETE svar ACES
10 5 S F 2 PH 27 13

261.4139 w gaE F Ase t C
,

318 M H 3,628 1,500 5,128

261.411 s uB S TR UC TU R E CONCeETE

SUPE R STRUC YU9E261 *

....-.................-_.... .......

261.4141 C C hC R ETE WCRK

261.4142 S T EU C T. + PISC. ST E EL
j

|

|

261.41421 S T AU C T . STFEL
2 TN 12 C MN 1,564 2,400

261.41423 R I SC . F ea s ts, E TC.
,

I

|
,

-v
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TADt.E 2-4
POGE 6PLANT CCDE COST * *1! i COST EST NATE - 1200 We BOILING WATER RFACTOR

292 7J 7o ONCE-THROUGH CtMLING SYSTEM 03/C1178

....... FaCicel ........ ............. ........ SITF *........ .........*.+. TOTALACCT No. aCCJunt JEOC#17T10% ayaNTI'Y C15TS 1'J a N T ! T v Lagon peg ta902 C0$Y e4TERIAL COST CO S T S
. . . . . . . . . . .......................... .......... ............. .......... ............ ............. ............. ............ .

2tl.4147 579JCf. . F t SC . STErt 120 wo 1,564 2,400 3,964

261.4143 E sif e !Je e.._............__...__'Lt?_..............

269.41412 Me%3NDY 31f SF 78 *F 800 968

261.410 ErTEoIce .atts ya mH goo 869 1,758

261.4144 R C CF CE C E
....____.........._.................-

261.41441 "! ? A t #30F DFC. 170 SF 13 *h 1 71 170

2(1.4144 5005 D? ( * 13 4H 171 170 341

261.4'45 RCCFr % * 8L 45= t N3
;w __. .................___.....__.___..

I
rn s

O 261.41451 s .L. R COF I N C, Fla $ w f 45. f N SUL 17G SF 12 * H 162 213

261.'.145 R OO F I N G * FL49HING 12 M H 162 213 375 r

t

261.4147 DCC#5 * JIn30=$
I

______ .....__...____....._.._______.

L

261.41472 P E h S G ni! E l CC083 50 SF 4C MM 464 600

261.41473 5 A SH . GL 4 7t NG 25 SF 13 mM 151 300

2ef.4147 D 908 5 + . N00ws SI mM 615 900 1,515

261.4149 # A IN T ING
___._... .__.....__..... .._____...__

261.41492 S T EE L h0RK 2 TN 10 *H 96 12

261.41493 METAL 3CCA 170 S F 3 mh 29 17

2et.4149 PAINTING 13 m h 125 29 154
i

261.414 SUPE R 5 7 R UC 10 RE 284 Mk 3,527 4,550 8,107

i

_ _ , - - - ._
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|
TABLE 2-4

|

P L A NT CCDE C0st anst 5 COST ESTIMATE - 1200 Mie BOILING WATER REACTOR
292 0 7/ 76 ONCE-THROUGH COOLING SYSTEM 03/01/78

....... Tart 11T ******** * * * * * * * * * * * * * * * * * * * * * * SITE *********************** TOTAL

a C C ay;T DESC le ! 3 *: O Ua N T I T Y CC575 GUAkit ty (Aeop up 5 Laeca Cost faa T E s t a t, COST COSTS

. . . . . . . . . . . . . . . ' . . . ' . . . . . . . .ACCT NO.
.......... ............. .......... . . . . . . . . . . . . ............. ............. ........................

2f1.41 D U I L D I P. G S i e t.f 7 00 E 6 3 2 *H 7,L'! 6,176 13,587 ,

i

261.424 L I GH T ING . stavIC? v3 br s

2 e i. c C to.i2 110s curtoi~; 6 3 7 .H 7. 1s 6,i 7. 23,587

! 261.5 D I!C H ARG E Tu M L + C A ?.a ta

.............................. .....

261.51 E t(A W ATION
.....................................

261.511 EenTH E C a .a f t 34 26300 Cv 65 7 5 MM 70 ,s21 2 6,3 rio

261.512 RCCn Entavstics 3 *?rt C v 3064 C Mk 3?R,16R 153,200

261.51' e4CarILL 1305 C t v 3915 M k 61,932 13,050

N
I 261.515 ot.A1EJtN%
O

2et.51 Ezravaitrw 4113 0 * H 440,521 192,550 633,071o

261.53 SLEs t auC Yu sE CSNCD F TE.

.....................................

261.531 8CEmbtet 12CSSC 5F 9666 5 ah 1,065,205 120,580

261.532 # E IN F CRC I N C STE EL 953 TN 3335 5 *H 430,723 381,200<

261.533 C C AC # E T E 12700 C v 2222 5 mH 226,962 444,500

261.534 E M BE D C E O STEEL

261.535 F LCo e FINI sw

261.536 h ATE RFRCOF 1%G

261.537 CO AS T RUC TI CN JOINT 5 6736 SF 6735 *H 74,370 6,736 .

261.538 a uEs t hG COhCPEft SURFACES

4 261.53 509 5 T R UC TU R E C ON C R E T E 15878 0 MH 1,797,2e3 953,016 2,750,276

261.5 DISCHARGE TUNNEL + CANAL 19991 C M M 2,237,781 1,145,566 3,383,347

- - - . -. _ , . . . _ . _ _ -
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TADLE 2-4 PAGE 9

PLANT CODE COST Basit COST ESTIMATE .12t)0 tWe BOILING WATER REACTOR 03/C1/78
292 0 7/ 76 ONCE-THROUGH COOLING SYSTEM

..... . rs(73ey ........ . . . . . . . . . . . . . . . . . . . . . . 5ttg ...................*... TOTat

ACCT N% a(C90NT DEM *1P T t3:4 Clauftiv C0575 quaNTITv LABON HN S LARO# Cost matgRgal C0st COSTS

.......... .......................... .......... ............. .......... . . . . . . . . . . . . ............. ............. ..**..........
54 Ea s t C * e- 5,035 972

262.11%42 S C 6E t t. wast r'.'9 P s

5&OC MP 50,379 11,502 61,830

2ti.11'c Stop L' e s

2 t 2.116 Pt.8 I F I C A T! CS. 6 !L T c a t 3 09 r1 994,600 31555 MH 399,04% 4b373 t,429,017

,

262.115 PIFING-SCRErN 'a A t * e

__._.-._......_......... ....---. ..-

262.1151 2 IN. . S* f LLF R

262 1152 2.! Ik. + LaPGEP
..............._...__......... .___.

262.11521 Cstmss 2 9 f'6 0 L P c!,590 1 LT 6975 *w 90,40' 9,040

2t2.1152 2.5 ! *. . * tsqur4 4b500 69 7 5 M H 90,40' 9,040 143,030

h.i

h 2 c i.115 P! PING-$(RttN WASW 43,t?C 6975 *w 90,400 9,040 143,0304
'

262.116 V ALV E S-S C # E EN =A$M 1 LT 27,600

262.1162 C*ECK

d 262.1166 B L TT E RF L Y
27,600

2ti.116 W ALV E $-$ CR C E N W4sg 27,600

262.117 PIFING-*IS C ITE"5
..-. ..._...-.. ......___..__..___...

262.1171 n a kG E R$ + $UPP0eYs (360 Le 6,560

262.1172 th5ULATION

262.1173 SFECI ALTIE S
6,540

262.117 P !F I NG- P IS C ITEas 6,540
t

'

262.11 W ATE R I % fA R E E Qu t P PE N T 1,106,730 39230 mp 488,696 55,338 t,650,764

- . . . - .. . - - . . - - - , .. - - - . .



TAQL.E 2-4

PAGE 10Ptaht CODE Cost P A5 g s COST ESTIMATE - 1200 MWe IkitLING WATER REACTOR
292 0 7/ 76 ONCE-THR0tICH COOLING SYSTFM 93pggppg

....... rstronv ........ ...................... sgTF ....................... to gatACCr No. A C ( ;u*s i T V e f s T tit elan'lTY COSTS Quah!ITY LAdQ, HR$ LaSOS (Q$T M A TF W l al (Q$f CO S T S..................'......... . . . . . . . . . .......... ............. . . . . . . . . . . . . . . . . . . . . . . ............. ............. ..............

262.12 C16CLL4ftdC .rf5K S Sff*............__....__ ..........'......
262.121 #CTAfl?.G **C t%fET__. --.__..............."........_.. 4

2 6 2.12 t 1 CtsCotgTINC water etar++tw 6 re 1,(50,033 1 Lr 1922c mM 245,3sp 2e,53s
........--.....__........__......___..

202.12511 C l%C hATFR P '? P

26s* "2112 C t &C saist Pu** FO T Ce

2 e 2.1211 ( t e t et * T t y r, .e T g o sy*r mie 1,e50, W 19920 MN 263,34? 26,33' 1,939,676

!f e.121 R Si s T !r.c w a r s t u v y 1,630,gga 9 9920 MH 263,3'? 2e,334 1,939,64

7 262.125 PleE
y .................__ ......--_........
&

262.1251 2 IN * SMALLEt

262.1252 2.5 IA + Lse6En
. . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

262.12521 ( Cht # ET E / 9 h5 2487 LF 711,158 1 LT 950C MM 121,752 12,175

262.12522 C5/NN5 172040 LP 195,060 1 LT 2929C MM 379,694 37,961

2ei.'25? 2.5 IN + ts9GER 89c,218 3879 C Mu 501,360 50,136 1,445,714
,

2t2.125 PIPE 894,218 3879C HH 501,36n 50,136 1,445,714

262.126 W 8tV E 5
)................___.........__......_

262.1266 StTTERFLv 18 Ea 416,358 1 LT 1979 MH 25,65* 2,565

2 c i.126 v alv E 5 416,359 19 7 9 M M 25,652 2,565 444,575

262.127 PIf!NG / PISC. ITE'S
____................ ____..... ..__.

262.1271 H A AG E 85 + SUPPORTS

_ _ _ _ _ , _ _ . _ - _ _ - - - _ - _ . - > - - . - ,- - . _ _ _ _ _ _ _ _ _ _
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TABLE 2-4
PACE 11

COST ESTIMATE - 1200 MWe BOILING WATER REACTOR
PLANT CCDE COST FA51%

CHCE-THROUCH COOLING SYSTEM
9 3 f gj f y si

292 0 7 p 7e

....... setra$v ........ ...................... SITE *****.*******.**.....** TOTat

ACCT NO. ACCpJNT L E S C r !* ' e * 3Lautr** C3%T5 1UA NT! Ty La339 se t La91R COST * A f f 'l at Cost Costs

.......... .......................... .......... ............. . . . . . . . . . . ............ ............. ............. ..............

262.12P2 1 P. 5J L S t 1 D.

262.1275 S F EC itttt!!
......._-.._.........................

262.12731 1E a r a s s !'1 N Fi !N T S 1 LT 92,emo 1 (Y 3 2 me t,666 107

Je2.127! SDF C !*L Y tt 5 92,4*O 6 2 WP 1, % 6 107 94,051

262.1274 # 15 E T2E NC >;

...--................................

262.12741 E n(a v pfi h
.__....... ..........................

i te4?r Cr 41 c 5 4 s 41,966 16,420
! 262.127411 E ant * ssC= sat;3s

1'44r CF 197 5 2 *H 115,151 53,760
26 2.12 12 . J h EstaV4T!!%

14 4 5 7 a* > 150,125 70,'90 229,305

I 262.1274' esc */a;It.

L >
Ln

1489L cv 446 7 MH 44,455 14,390

| 262.12742 9 A CK F ILL
6 51 C C V 651 C * H 6 4, ' M 30,060

202.12743 C C*P A CTEo samt efa

262.12744 SLE5fnuCTutt C3Nto E TE
............................._.......

6080 55 4505 mH 53,7?? 6,080
262.127441 F C E% Cea

56 79 1960 mw 25,311 22,400
262.127442 R E IN F STEEL

75C CY 1513 ** 13,419 26,250
26 2.12 74 43 C 04C RE TE

913 P M k 02,44' 54,730 147,173

262.12744 Su35 f ou? Yu eF C tac q E T E

31972 *N 360,911 178,860 539,671
2es.1274 p !P F T R E AC H t '4 G

2 e 2.127 P Ip I NG 7 *15C. ITFMS 92,9'G 34354 *w 361,877 178,967 633,724

.

+ CCNTROL * LT e,n25 1 LY 6C SH 733 37
262.128 t h St aumEmi st ION

262.129 Sn ID S / FOLNS4TIONS
. _-........_...._.........___._.....

-- ^ __ _ _ ___
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TABLE 2-5

COST EST1? TATE - 1200 We BOILING WATER REACTOR
5AILRAL DRAFT C001.ISG SiSTEM

Cost Basis
7/7e ..-... FACTORY------ -----------------------SITE---------------------**

Account Nebe r Acc e t Description Quantity Costs Quintity 14twor Mr s. Labor Cost Material Cost T.,tal Cnst

262.128 Instrw entation and Controt 5,350 45 MH 548 27

262.129 Skid s / Formda t ion s 60,200 1994 Mn 25.860 3,142

262.12 Circulat ing Water Syst e* 4,231,445 75962 MH 940,2 % 169,398 5,%1,097

262.13 Cooling Towers

262.132 Heat Transfer Equipment 10,660,400 249500 MH 3,228,530 322,833 |

'262.138 In st rumen tat ion an-t Cont rol 36,000 350 MH 4,279 214i

j 262.13 Cooling Towers 10,696,400 249850 MH 3,232,809 323,067 14,252,276
i

y 262.15' Main Ct. Make-up & Blaudewn Sys.
c.

i C 262.151 Make-up Water System 507,059 6077 MM 69,759 17,953

262.152 Blowd.wn system 51,750 408 MH 5,216 512;

262.153 Make-up Water Pretreatment system 925,000 38278 MH 495,100 99,040

262,15 Main Ct. Make-up 6 Blowdn. Sys. 1,483,809 44763 MH 570.175 117,505 2,171,489

262. Nechanical Equipment 16,576,764 373971 MH 4.810,975 617,484 22,005,223
4 >

,
26 . Main Cond. Ht. Reject. Sys. 16,673,457 480707 MH 6,020,714 1,403,234 24,097,405

j

j 2 Total Direct Costs 219,386,017 11369467 NH 139,838,683 72,484,0 % 431,708,706.

*9 Total Indirect Costs 98,034,000 1881533 MH 19,590,000 33,634,000 151,258,000 |.

Tetal Base Cost 317,420,017 13251000 MM 159,428,683 106.118,006 582,966,706

i

* Detailed Cost Breakdown for Account Number 9. , Indirect Costs for Mechanical Wet Towers, is in NUREG-0241 Report.
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2.5 1200 MWe HIGH SULFUR COAL-FIRED PLANT COOLING SYSTEMS

Design and cost data for the 1200 MWe high sulfur coal-fired plant alte rnate

cooling systems are presented in this subsection.

2.5.1 Once-Through Cooling System Design Description

Following are the once-through 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 3.

ACCOUNT 233 Condensing System

Condenser Equipmert

The two surface condenser are single stage one-pass design. The condensers

are designed to handle the total heat rejection from the main turbine.

Each condenser has a condensing surface of 208,200 sq ft; 19,110 one and

1/8 inch diameter tubes, 37 ft long, and 20 BWG 90-10 CuNi. Cooling water

flow in each condenser is 377,500 gpm 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 are not affected by the once-through

cooling system design and equipment descriptions are presented in Reference 3.

ACCOUNT 261 Structures

Intake and discharge structures are located along the river bank west of

the main plant structures. The intake basin is 170 ft l on g , 46 ft wide

and 50 ft deep and is entirely below plant grade. The volume of the basin

is approximately 391,000 cu ft. Attached to the north end of the structure

2-52
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is a service water pump basin f ounded 30 f t below grade. The structure

is reinforced concrete with f oundation mat bearing on rock. There are

six circulating water pumps supported f rom the reinf orced concrete basin

roof slab. The intakes are protected by bar racks, trash rakes, stop

logs, traveling screens and a trash pit. Fish escapes are also provided.

A channel is excavated in the river bottom f rom the ship channel to the

intake structure to ensure an adequate supply of water during low tide

,
conditions. Interior walls are of reinforced masonry concreto. Portions

1

of the operating floor are graded. A 750 sq f t electrical equipment room

13 ft high is located at grade adjacent to the basin.

The hot circulating water is discharged back to the river through a

discharge canal. Discharge occurs suf'iciently downstream of the intale

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 outside where it is channeled into the

discharge canax_ The tunnel is a reinforced concrete box structure

42 f t wide and l' f t high inside.

,

The discharge canal is an extension of the tunnel which discharges into

the North River 350 f t south of the intake structure. The canal is a
;

reinforced concrete structure, with a flat bottom, vertical walls, and
i

open top. The canal is 42 ft wide with walls 20 ft high. At the river,

,

the canal widens, and the bottom slopes up to insure suf ficient water in

|

,

the canal at all times for maintaining a seal f or the circulating water
!

sys tem. i

2-53

:
. . - - . . - - - . ,. - - - .



.. _. . _ - - . _ _. . -_. -- - . _ - _ - - -

|

|
l

|

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 125,840 gpm with a total

dynamic head of 27 ft. Circulating water pump motors are 1,250 hp each,

operating at a synchronous speed of 400 rpm. The pumps discharge the

water to tne 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
4

debris from the river water. The traveling screens are 12 ft wide by 45 !

.

ft long. They are sized to give a water velocity of 0.5 f t/sec at mean

low water. Serving the traveling screens are two 100 percent capacity ;

!

screen wash pumps with a flow rate of 2,950 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.i

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

screens and one pump) for maintenance purposes. To protect the traveling l
t

screens against ice during freezing water conditions, two vertical de-icing

motor driven pumps each designed for a flowrate of 22,650 gpm at 35 ft

head are used to pump warm water from the condenser discharge to the
2 screens.

.

2-54
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2.5.2 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 drat t 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 flowrate of 111,000 gpm

with a total dynamic head of 102 ft. Circulating water pump motors are

3500 hp each, operating at a synchronous speed of 400 rpm.

Cooling Towers

There is one natural draft tower designed to cool the entire circulating

water flow of 460,000 gpm from 118 F to 92 F when operating at wet bulb

and dry bulb temperatures of 74 F and 93 F, respectively. To provide the

draf t required for airflow, the tower employs a reinforced concrete

hyperbolic shell 513 f t high. At the base the diameter is 396 f t. Other

design characteristics of the natural draf t tower are in the subsection

2.3.2 which describes the PWR's natural draft cooling system.

i

Main Cooling Tower Makeup and Blowdown Systems ,

i

The makeup water requirements are the same at the design condition for

|

I
|
,
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the natural draf t tower as the mechanical draf t towers. This allows the

use of identical makeup and blowdown facilit! as, as designed for the

mechanical draft tower.

2.5.3 Fan-Assisted Natural Draf t Towers

ACCOUNT 26 MAIN CONDF,NSER EEAT REJECTION SYSTEM

ACCOUNT 261 Structures

All of the structures required f or the fan-assisted natural draf t towers

are of identical design to those designed for the mechanical draf t towers.

Design descriptions f or the makeup water intake and discharge structures,

circulating water pumphouse and makeup water pretreatment building, are

'
presented in the mechanical draf t tower sys tem description.

ACCOUNT 262 Mechanical Equipment

Circulating Water pumps

There are four 25 percent capacity circulating water pumps of the mixed

flow vertical type. Each pump is designed for a flowrate of 111,000 gpm

with a total dynamic head of 87 ft. Circulating water pump motors are ;

3,000 hp each, operating at a synchronous speed of 400 rpm.

'Cooling 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 230,000

gpm of water f rom 118 F to 92 F when operating at a ve; bulb of 74 F.

Each tower has a base diameter of 207 f t and an overall height of 175 f t.

Twenty 28 ft diameter fans are positioned about the periphery of each |

2-56
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!

tower's base. Other design characteristics of r.he fan-assisted natural

draf t tower are as described in subsection 2.3.3 for the PWR's fan-assisted

natural draft cooling system.
.

t

.

.

!

1

|

|

|

|
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IABLE 2-7
PbGt 1

PLANT (CDE COST 9 a5 ! 5 COST ESTI>tATI - 120n We HIGH SL'LITR COAL PLANT
695 0 7/ 76 0%CF-TM0t GH COOLIE 5\ STEM 03/C1/78

******* F ACTOS V ****=*** * * * * * * * * . * * * * * * * = * * * * * SifE ****************=****** Total
ACCT NO. ACCOUNT DE SC * 1P T I0 h QUANitTY COST 5 QUAAf!TT LAeon ha s LABOR COST P A TE RI AL COST COSTS
.......... .......................... .......... ............. .......... . . . . . . . . . . . . ............. ............. ..e...........

2 . TCfat DIRE CT COSTS
-......-..... .......................

20 . L**D aND L 8ND RIGHT? 1 LT 2,000,000

21 . S t aut TURE S * IMPROVEMENTS 1 LT 2,555,560 1 LT 1453304 MM 17,106,860 27,524,930

221. BOILEa PLAAT ( Q u [Pr (N T (1) 1 (f $ 2,6 60,0.9 0 1 Li 1801944 MN 22,706,540 8,386,4?O

22?. 0 0 !L E R plaAf Eau!P*ENT (2) 1 LT 52,e60,980 i Li 1801944 mm 22,P0e,54C 8,386,420

23 T L as t AE ptsNT E Q u t * *E N T * 1 LT 78,473,940 1 Li 1821065 mh 23,273,260 5,24e,630.

24 ELECtarc PLANT E Qu! Fm E N T * 1 LT s,629,17C 1 Lf 1202431 mh 14,752,240 8,919,270.

25 mI 5C E LL aNE CuS PL aN T E Qut PT 1 Li 5,722,267 1 Li 259176 MN 3,323,701 R 1 1,18 6.

26 m a lN COND & EAT #EJ ECT SYS.

..----...............................
I PJ
-

i

v. 261 S T EuC iuRE S
OC .....................................

( 261.1 R AsE UP wfa INT * O I SC H SY*
| |-....................................

261.11 IhTAKE S T R LC Tu E.......-.................'..... ..--.
261.111 E a CA v at!ON w0en
......--..........___...._...........

261.1111 E n sin E s t a ba T10 N 312 5 C r 781 mM 9,130 3,125

261.1112 RCCK EnCavstt0N 1220C C Y 976C MN 114,095 48,800

261.1113 SHEE TING ( TE PP C0FFERDAm) 13 0 t N 2600 mu 35,672 22,100

261.1114 5 TRC T stL (74mP CO F FE RD AP)

261.1115 PbPP!kG 1 Li 7250 m p 67,570 68,000

261.111 E XC a v a T t ou w0am 20391 mH ??6,467 14 2,Q2 5 368,492

261.112 8E AR I AG Pt LE S ( S f E E L)

261.113 SLE5fauCTust Co mC R E TE
...................................--

Detailed breakdown for these accounts are found in Table 2-27 and 2-28 respectively*
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TABLE 2-7 POGE 2

plant CCOE COST 9a5! 5 COST ESTIMATE - 1200 We MICH SL*LFTP COAL PLANT 03/C1/72
698 07/76 ONCE-THRotCH COOLING SYSTEM

....... FaCTORv ........ ....................** SITE ******..*********...*.. TOTAL
test CO5TS

". a t t p l a tACCT %0. ACCOUNT DESC RIP T J3N QLANT!Tv COSTS G U A t.Y li v LA90R HR 5 LABOR CCST
............ ..............

.......... .......................... .......... ............. .......... . . . . . . . . . . . . .............

7P90C SF 315 2 0 M H 348,056 78,800
261.1131 F C s" . t. a K

261.1132 R E IN F CR C I N C STEEL 53C TN S251 "> 106,546 123,750

440C cv 3500 MH 33,700 140,20^
261.1133 (CaC R ETE

261.1134 t reE D CE D STEEL 22 TN 2750 mb 35,073 30,800

261.1135 CC#C RETE 8IN15w 4 400C S F 440 mh 4,494 440

261.1136 waTERFROOFIN4

261.1137 ( C AS T RUC 'I CN J01475 1001 SF 1092 Mk 12,053 1,091

261.1138 R LEB ING C 0 hC RE T E SURF a C E S

ici. tis SuesTRutruRE Cc~CRtvE 4 r35 3 <M 537,927 375,6si 9i3,608'

261.114 SuFE R STRUC TURE
...__......................... ....-g

I

$ 261.1141 C ChC Rif E d CRK

261.1142 S T RU C TUR AL * MISC. STEEL

261.11421 STEUCTURAL S TE E L

261.11422 G R AT ING ( G ALV) 975 SF 166MM 2,162 2,925

225 LF 13 5 m w 1,757 2,250
261.11423 M aNo e Att

261.1142 S TRU C TU R AL + m15C. STEEL 301 MM 3,919 5,175 9,094

261.1143 E R TE R 107 dALLS
- . - - . . . . . . . . . . . . . . . . . - - - . . . . . - - - - . . . -

261.11431 CChCRETE

13 7 5 S F 344 mM 3,925 3,850
261.11432 ma50Ney

344 MH 3,925 3,850 7,775
2(1.1143 E XTE RIOR WALLS

261.1144 RCCF DECK
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TABLE 2 7
PAGE 3

PLANT CCCE COST 9 45! 5 COST ESTIMATE - 1200 We HICH SL'LTTR COAL PLANT
608 07/76 ONCE.THRot:CH COOLING SYSTEM 03/C1/78

....... FACT 0ev .*. .*** * * * * . * * . * * * * * . . . . . . * * . SITE ***.*********.**.+++... 70 T a t
ACCT NO. ACCOUNT DES C 81P T IO N QLaNTITv CCSTS Qua%T!Tv LASCR *R$ LABOR CCST PATE el AL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ............ .

261.11441 PETAL 800F DEC( 75C SF 45MH 586 750

2tl.1144 ROOF cECm 4 5 MN 586 PSD 1,336

261.1145 a C CF ING + FL ASHING
.............................. .....

261.11451 0. L. 800 F G . INSULTA, * FLa 75C SF 53Mk 714 938

261.1145 0 00F ING + Fla5*!NG 53 MH 714 938 1,652

261.1146 I A TE R IOR w8LLS
.....................................

261.11461 CChC#ETE W8LLS

261.11462 m a 50 N RT WALLS 25C SF 6C mH 625 700

261.11463 pasTITIONSy
e

$ 261.1146 INTE RI0s W AL LS 60 MM 685 700 1,385

261.1147 DCCa5 + wtvpows
.... ...............................

261.11471 #CLL:hG ST EEL DOOR S 100 5 F 5C MH 651 1,400

261.11472 PEESCAMEL C00a5 96 SF 674H 777 1,152

261.11473 5 8 5H + GLAZING

261.1147 00095 + wtN00ws 117 M M 1,428 2,552 3 980

261.1149 Pat 471NG
.....................................

261.11491 C 0hC R ET E

261.11492 S T EE L b0#t 22 TN 11 C MH 1,053 132

2 61.114 ~, 3 PE14L DECE 75C 58 15 pH 144 150

261.11494 Matematt 20C L8 4C MH 383 20

261.1149 PAINTING 16 5 M H 1,580 302 1,882
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| TABLE 2 7
PAGE 4

i
PLANT CCDE COST 845! 5 COST ESTI'tATt. . ICOO We HICH S11TER COAL PLANT

01101/78' 699 07/76 OsE-TuorcM roottNG sysTLy

i
....... ,,CTO , ........ ...................... stiE ....................... TOTat

!
ACCT N3 A C C0ygt DESCpgp?t0N QUA NT! T. COSTS QUANTIT. LABOR he $ La909 COST PATCetal CO5T COSTS

.......... .......................... .......... ............. .......... . . . . . . . . . . . . ............. ............. ..............
|

'

261.114 SL'E e st e LC Tu et 1C85 => 12,837 16,267 27,104'

I

I

261.117 BLitHEAD
.....................................

261.1171 $1 EEL 5 H E E T I NG 65 TN 65C MM 8,919 22,750

261.1172 $1suCTus4L STEE L 6 TN 6C mN 752 2,900

261.1173 Ge#WEL FILL

261.1174 D E ED G ING 19 71 C C V ?94 2 M* 49,106 39,420 :
;

261.1175 a1F.RSP (12 ]A. T H I (1 ) 215 C Y 32 3 MN 3,216 2,150

2e1.1176 (k at h LINK FENCE (7sf HIGH) 413 L F 124 au 1,156 2,685

2(1.117 O ULE * E t t 5.,9 9 * H 63,269 69,905 131,173

N
t

C 261.118 P#CTECTlvE D Ct p H I N S
.....................................

261.1181 uCCD FILES 2&5C L F '9 C M N 6,723 9,800

261.118 p p0 T E C T i bE O CL PH IN S 4904H 6,72) 9,800 16,523

261.119 B u !L D ING S ERv!C ES
.....................................

261.1191 PLL*BING + Dea!Ns 5E4 62 5 mp 8,099 5,000

261.1192 ME8TihG . bE NT t L A f t AG 1 (T 3,&00 1 LY 193me 2 ,694 2&9

261.1193 LICrTING * SERWICE F0bER 750 59 22e up 2,779 1,350

261.119 Butt DING S ERv! CE5 3,400 1044 49 13,372 6,599 23,371

261.11 INTart 51R UC T u'E 3,400 75462 mp 860,594 618,277 1,482,271

261.1 MAKEUP w ie INT + D is C H ST4 3,600 75462 => 860,594 618,277 1,482,271

261.4 C H LO R IN A T I CN BJ t L0 t hG

,-- .--- .- - - - . ,
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TABLE 2-7
PAGE 5

PLA%T (COE COST ga5g5 COST ESTIMATE - 1;nd We H!CH St11TR CDAL P1xiT
(98 07/76 (N E-TNPOLCH COOLING SYSTEM 03/C1/79

....... Fattopy ........ ...................... Sift .............*......... Total
ACCf %3. ACCou%f CE st e !P f lo m Gu*NT!?' COSTS 90a Af t te Lasco HR 5 ts00R CCST pattelaL COST COSTS
.......... .......................... .......... ............. . . . . . . . . . . . . . . . . . . . . . . ............. ............. ..............

261.41 8 L IL D ING S 19tX TUoF
.....................................

261.411 E a Ca vat!ON =0tt
.............._............... _....

261.6111 E A Ef e EXCavattog 53Cy 13 me tag 53
l

261.411t Ei s t a r t t L 41 Cy 12 mp its 41 l

le1.411 E C a v a T I CN .csa 25== 258 94 352

261.413 Sles T EUC T U EE CONCR E YE
......_ .._ .................. .....

261.4131 FCEFwCan 216 SF 85 a'k 938 216

261.s132 atINF.5TEFL 2 Th 51 4 h 657 750
to
e 261.4133 (CacsETE 12 (v 9mp Of 386m
V2

261.4134 s PEE 0CE D STEEL

261.4135 FLC08 Fit: !N 10 5 S F 1 mh 9 1

261.41*6 h a TE *F#007 ING

261.4137 ( Cns isUC T ! CN J3thf5 50 SF SC mH 552 50

261.4139 8tEBthG ConCREf c SURFACES

261.6139 w I EE 84981C 10 5 S F 2 Mk 27 13

2t1.413 SURSTRUCTURE CONCREYE 19 8 m N 2,274 1, sic 3,685

261.414 Suf E 8 57RUC TURE
.............................. _....

I

261.4141 C 0 hC R E TE h CRR

261.4142 5fauti. + Pf5C. S T E FL
............... ......... ....-_....

261.41421 StouCT. STEEL
1

|
261.41423 * 15C . F R a m ES, ETC. 2 TN 100mw 1,302 2,200

:
!

l

.
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TABLE 2-7
POGE 6

PLANT C COE (Q$7 3A511 LO M ESTIMATE . 12M % HIGH SLWJR COAL 7LANT
698 07176 OEE. hR0t GH COOLING SYSTEM 03/C1/78

****..* FACTORY ...e*..* * * * * . + . . . . * * * * * * * * * * * * SITE *********************** TOTAL

QCCT NO. ACCoust DESCRtpTION QuaNTITV t0575 Quaht!Tv LAB 3R &R5 L ABOR Cost M4TER14L Cosi COSTS

.......... .......................... .......... ............. .......... . . . . . . . . . . . . ............. ............. ..............

261.4162 S TRU C T. + m! 5C . STFEt 10 0 m w 1,307 2,20 0 3,502

261.4163 EstERIOR w8LLS
.....................................

261.41432 MASONRY 310 S F 7 8 MH $90 865
'

261.4163 E R'E R 13 R WALLS 7 2 *w 990 Est 1,758

261.4144 40CF CECK

261.4144i METAL ROOF DECE 17 C S F 10 m p 1 31 170

261.4144 #COF DECr 1C MH 1 31 170 301

261.4145 R CCF t hG 4 FLA$ WING
y ............. ......................
e
" 261.41451 8.L. R C0F IN(, FL 4 SH! h G+ 1N SUL 17C $ F 12 M H 162 213

261.4145 ROOFING * FLA$HING 12 4 N 162 213 375

261.4147 OCCN S + WI ADCW5

261.41472 PEE 30hNEL COC# 5 5C 5F 35 MH 406 600

261.41473 5 A 5H + GL A 2t hG 25 SF 1C Pt 116 300 ?

261.4147 DOORS + WINDOWS 45** 5??' 900 1,422

261.4149 P A IN T ING
.............................. .....

261.41492 ST EE L h0R K 2 TN 1C mh 96 12

17 C S F 3 mk 25 17
261.41493 ME1AL DECE

r

13 m u 125 29 154
261.4149 P AIN TIN G

241.414 $ UP E R $ 7 R UC T U R E 25 e MH 3,1 32 4,380 7,512

- - - - . _
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TABLC 2-7 '

daGE 7P La NT C CDE COST BASIS
COST !$T!*ATF - 12M We MICH SL1FtB COAL TLA.NT198 0?f 76

ONCE-THRWGH C+Mt!% SYSTEnt 03/CitT8

....... FaCropv ........ . . . . . . . . . . . . . . . . . . . . . . Stif . . . . . . * * * * . . * * * * * * . . * * 10TaLACCT NO. ACCCgNT D E S C e t P T l' rd ObaNT!Yv CO$ts Qua Nig vt LaSOR 99 5 LABOR COST ma ff e ral COST COSTS.......... .......................... .......... ............. .......... . . . . . . . . . . . . ............. ............. ..............

261.41 BUIL DING 5 T*UC TURE 451 wh 5,664 5,886 11,55?

i
261.424 L 1 Ca f ING SE8v!CE 80hER.

261.4 CHLot! NATION eutLDING 481 mp 5,664 5,885 11,552

261.5 D i st w aRGE TUNNEL + CaNat
i

261.51 E s Ca v ar ton
.....................................

261.511 Easfw Estabafl0N 2120C C 1 530C => 56,765 21,200

261.512 # C CE Estavaf!ON 2 750C (v 2200C au 235,628 110,000

2e t.v 4 e*CaFILL 1 C6 3 C C v 318 9 * h 14,155 10,630u
g 261. 515 DE6afge:NG
.~ ,

261.51 E N C a v a Y I ON 30489 ** 32e,;65 141,930 '69,375

261.53 SLES?pvCTUEE CO NC # E YE

261.531 F Cam.cna 10'00C SF (160C ** 659,364 104,000

261.532 R E IN F cec I N G STEft 78C T N 19500 => 251,810 312,000
1

261.533 ( ChC a ETE 10400 c v 7800 mp 79,e54 364,000

201.536 E POE DCE D $ TEEL

261.535 FLCon FI4rsu
i

261.536 w a tt aP400F ING i

261.537 ConsieuCftC4 JOINTS 5400 SF 560C ab 59,629 5,400 I

261.538 auset AG Co nCRET E Suar aC ES

2 e t. 5 3 SUB578UCiu'E CONC 8ETE 7430C MN 550,457 795,400 1,635,857
i

le t. 5 DISCmanGE TUNNEL + Camal 104789 MN 1,177,005 027,230 2,104,235

.

-_ - . . . . _ . -

- _ _ . .
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TABt1 2-7
PAGE 9

PL A NT CODE COST 84515 ces! ESTim1E . 1:00 We HtCH S1'LITR COAL FtANT
695 0 7/ 76 ev E-TERot cH caottsc sysTIM C3/C1/78

....... FaCTCRv .******* ********************** SITE *********************** 10 T a t

ACCT NO. ACCOUN' OESC o!PT t34 cuaNTITy Costs aya hT ! TV LA80s mes L AB08 COST * A TE RI AL C051 COSTS
.......... .......................... .......... ............. .......... . . . . . . . . . . . . ............. ............. ..............

262.11442 5 C sE E N wask Pumps 42 E a 4e0*H 4, 4 74 864

2e2.1144 SYCp togs ASOC Mw 44,746 10,224 54,960

262.114 PueI F IC A TI ON+ F it TR AT I ON EQ SP9,10C 294 Y f M M !"3,495 42,100 1,294,695

262.115 P IFl %G-SC R EE N = 4 5M
............... .............. .....

262.1151 2 IN . + sa*LLEe

262.1152 2.5 Ik. . (n RGE 9
..............................._.....

262.11521 C5/NN5 24 910 L e 37,365 1 LT 37 3 e Me 4A,423 4,842

2 e 2.19 5 2 2.5 IN. + LanGER 37,365 3736 MH 48,423 4,a42 90,630

PJ
e

$ 2 e 2.115 P ip! N G- S CR E E N W4SH 37,365 373e *H 48,473 4,814 2 90,630

.

262.116 V #LW E 5-$C R EE N WA$d 1 LT ??,680
.....................................

262.1162 C & EC E

262.1166 8 L TT E 8FL Y

262.116 W ALW E S- S CR E E N hasu 22,6PO 22,690 ,

262.117 PIFING-4tSC ITE *S

262.1171 HaBGE85 + $UPPORTS 3 74 0 L e 5,610

262.1172 145UtasION

262.1173 SFECgaLTIE5

262.117 PIP! NG-P IS C ITEMS 5,610 5,610

262.11 WATE4 t h f ARE EQUIPPENT 986,755 33764 MH 419,983 47,748 1,454,453

_ - - _ _ _ - . - _ _ - . . - - -
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TABLE 2-7
POGE 10

PL A h? CODE COST B A$li COST ESTI?' ATE 1000 wJe HICH SL*LITR COAL PLANT
698 CFI76 oscE.THFXCH COOLING S)$ TEM 03/01/78

....... FACYesv .....**. ...................... SITE ..................*..** TO T AL
SCCT NO. ACCOUNT DE SC R IP f io s oLANTITY C0$f5 QUANTITY LAB 08 Pos LABOR COST #ATEngat (05T COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

262.12 CISC ULaTING waT ER SYSTEM
......._____..__..___................

262.121 R CI A T ING 4 AC HIN E 9 T
..........._.. ....__......... .___

{62.1211 C ISC UL4 TING w&T ER F L-4 P + # T 8 e EA 1,3C2,000 1 LT 16255 =H 214,892 21,48G
_.......__.............. ............

262.12111 C l#C b4TER PUMP

262.12112 C 18C h4 tee Pywo m 0 T oa

262.1211 C tpC UL A T ING w A TE R PU M P + M i e 1,302,000 162 5 5 M k 214,992 21,489 1,538,391

'2 e 2.121 ROT a T ING M AC HINE RY 1,302,000 16259 Me 214,892 21,489 1,538,381

262.125 P !FE
g ....._._.....__._______.....________.

t
&
-a 262.1251 2 IN +?MALLER

262.1252 2.5 Ih + L s# GE R

262.12521 C C AC R E T E / N t1 1866 LF 454,409 1 LT 6306 MM 80,820 5,082

262.12522 C S IN N S 113914 Le 170,871 1 LT 1708 7 M H 221,455 22,146

2e2.1252 2.5 IN + LAAGER e25,279 2339 3 Mw 302,275 30,228 957,782

262.125 P!PE 625,279 23393 MH 30?,275 30,22e 957,782

262.126 W A LV E S

262.1266 eLTT E RFLY 12 E A 238,332 1 LT 1097 Mw 14,217 1,422

262.126 V ALV E S 238,332 109 7 m H 14,217 1,422 253,971

262.127 PIFINE / M IS C. ITER 5
..__..._____... ....... ..___ ._...

262.1271 H A hG E RS + SUPPORTS
,

, - -
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IABLE 2-7
PAGE 11

PLANT CODE COST 90515 COSI ESTIMATE - 1200 We HICH St*LITR COAL PLANT698 07176 CaCCE-THR0t*CH COOLI E SYSTi.M D3/C1/78

....... FACTOsy ........ ...................... 5tTE . . . . . . * * * * * . . . * * . . * . * * YOTAL
ACCT NO. A C COUN T D ESC p IP T IO h QUANTITT COSTS GUAhT!Tv LA30p eRS LABoe COST MAfgRIAL COST COSTS
.......... .......................... .......... ............. .......... . . . . . . . . . . . . ............. ............. ..............

262.1272 14 5ut A T I O N

262.1273 SFEC t ALT TE s
.. __........-......................_

262.12731 EsFAN510N J01N15 i LT 60,180 1 LT 75*H 974 97

2(2.1273 SPE C I AL'!E 5 60,18C 7 5 Me 974 97 61,251

|

i 262.1274 P!FE TRENC& LNG
. ............ ........__............

262.12741 E a CAV ATION
...........__.................__.. _

262.127411 E AsT H EstatATION !96 8 C v 2217 mk 23,743 8,S65

262.127412 RCCE E R C A w AT ION (15 7 ( v 4925 mm 52,749 24,628

2 e 2.12 741 EICAVAT104 714 2 * H 76,492 33,496 109,988y
t

CB
<x:

262.12742 B A CK F ILL P32 6 C ' 249 8 Mh 24,861 S,326

262.12743 ( CFP A C1ED !a u 355 2 C ? 358 3 *H 35,6'9 21,405

262.12744 S L E S T RUC T U EE CONC 5: ~!
.................... ........._.... .

262.127441 F C R* W CRK 413 C S F 164C Mw 18,111 4,103

262.127442 REINF STEFL 38 TN 951MN 12,27S 15,200

262.127443 C CCC R ETE $0e tv 38C=> 3,880 17,710

2 t 2.12 74 4 5085 TRUC YU RE CONCRETE 2971 "N 34,269 37,010 71,279

262.1274 P IP E T R E 4C MI NG 16 * s e M k 17t,281 100,330 271,611

262.127 PIP!NG / MISC. ITEPS 60,180 16269 Md 172,255 100,427 332,862

262.128 t h 5T RLMEN T ATION * CCwfROL 1 LT 8,025 1 LT 6 C "H 733 37

262.129 SK!DS / F O LN DA T ION S
.... .........................__..._

,

|
,

--___ - - - . - - - - - - __
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TABLE 2-7
PAGE 12

PLANT CODi COST B A515 COST ESTIMATE - !?OO We HIGH SL1ITR COAL PLANT
698 07/76 ONCf'-THROUCH Cr'OLING SiSTCM 03/C1/78

......* FACTORT ******** ********************** SITE *********************** TOTAL &

ACCT NO. ACCOUNT DE S C RIP T IO N QUANTITY COSTS Qua NT I TY LABOR HR 5 L A80R COST MATE RI AL COST COSTS

.......... .......................... .......... ............. .......... . . . . . . . . . . . . ............. ............. ..............

262.I291 " H LO R IN A T I CN ST5TEP 1 LT 105,35C 1LT 26CC M N 33,636 3,364

2 t 2.129 $K!0 5 / FOUNDAft0NS 105,350 2600 => 33,636 3,364 142,350

] 26?.12 C IR C ui A T IN G w A T E R SY S TE M 2,339,166 5 96 7 8 MH 738,008 156,967 3,236,141

262.16 DE-ICING S YS TE M
....................................

262.161 RCTATING M ACHINE RY
....................... ..... .....

262.1611 DE-!CING PLMP5 + M O TO R 5 2EA 63,300 1 LT 14 2 3 M N 18,808 1, 8811

.............................. .....

I

262.16111 DE-tCING PLMP5

262.16112 D E-I C ING PL*P MOTO R S
!

E 2e2.1(11 D E- t C I NG P UM P5 + "0 TORS 63,300 14 2 3 P H 18,808 1,581 83,989

1 &
c

262.161 ROT ATING M ACHINE RY 63,300 14 2 3 M M 18,808 1,881 83,969

262.165 PlF[ht
.............................. .....

262.1651 2 IN . + SM*LLER
i

262.1652 2.5 th. + L ARGE R
&

262.16521 C ChC R ETE FOO LF 16,471 1 LT 239 MH 3,063 306

262.1652 2.5 IN. + LARGER 16,471 23 5 MN 3,065 306 19,540

| 262.165 P! PING 16,471 239 MM 3,063 306 19,840

i

!
>

' 262.166 VALVES 2EA 14,000 ?& MN 961

262.167 E XCA V ATION
.............................. .....

262.1671 EsRTH EXCA4ATION 403e CY 1005 M M 10,807 &,038 !

r

i
f
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TABLE 2-7
PAGE 13

PLANT CODE COST 88515 COST ESTI*1 ATE - 1200 We HIGH SU1.TUR COAL PLX4T
e99 37/ 76 ONCF-THROUGH COOLING SYSTEM t3/C1/78

i
I

....... sACT0ev ........ ................* **** SITE .* *.......****.**..... 10TAL

ACCT NO. A C COUN T D ES C w ! P T IO N QUANTITY COSTS QUA hfl TY LAB 0e He 5 LABOR CO5T male 9 t AL COST COSTS

.......... .......................... .......... ............. .......... ... . . . . . . . . . ............. ............. ..............

262.1672 #CCE E RC A V ATION 22e Cr 181 MM 1,939 904
,

262.1673 a.retrILL 4141 (v 12 4 3 M H 13,314 4,141

2 c i. i t E n C * W A T I CN 2433 MM 26,060 9,083 35,143

262.1t DE-IC ING 5 v 5 TE P 93,771 416 9 a u 48,892 11,270 153,933

262.1 NEAT #E J EC T I ON Sv 5 ff * 3,419,692 97611 MH 1,206,880 215,985 4,*42,557

|

262. PECH ANIC AL E CulPmE hT 3,419,692 9 7611 M N 1,206,990 215,985 4,842,557

2e. MAIN Come HEAT REJfCT 5v5 3,423,092 278343 4H 3,250,143 1,767,380 er440,615

2 TOTAL D f EE C T COSTS 2C4,125,989 8618211 M H 1C7,119,284 63,044,236 374,289,509
.

N
I

N
o

9 TOTAL INDIpfCf COST 5

91 . TCTAL INDIRECT C0575 1 LT 53,351,00C 1 LT 127000C pa 13,250,000 12,620,000
|

** TOTAL I N Cl # E C T COSTS 53,351,000 1270000 pH 13,250,000 12,620,000 75,221,000

1

TOT A L 6 A SE C05T ? $7,4 76,98 9 9888211 MH 1 20,369,284 75,664,236 453,510,509

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

i

.

m..___ _ _ _ _ _ _ _ _ _ _ _ _. - -- - ----w - .m3 im -- -. . -w-e- - w y. , , ,
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i

IABLE 2-8
i

COST ESTIMATE - 1200 We HIGH SULTER COAL Fl. ANT
,

NATURAL I, RAFT C001.ING SYSTEM i

I
Cost Basu

7/7e .'-._..FACTURY---- - ----------------------SITE---------------------

Accatnt h ber At t oun t IN u r i pt t ,n ryoa n- i t y Costs (mantity I,abar Hrs. laber Cost S terial Cost Total Cost s

20 . 1and and Land R2ghts 500 AC 2,000,000 2.000,000
,

21 . Structures and improvervr.: s 2,555.564 1453304 MH 17.106.859 27.524.934 47.187.357 !

,
!

22 . Boiler Plant Equi rent 105,321,960 36tngg8 MH 45,413,075 16,772,845 167,507,880
*

23 . Turbine Plant Equipment 81.230,723 1853747 MH 23,706.125 5.291,549 110.228,397

24 . Elettric Plant E qui pe co t * 8,674,213 1203150 MH 14.760,4 % B,949.691 32.384.368

E;ei rent 5,722.267 259176 MM 3,323.701 811.186 9,657,154
25 . Misecitaneous Plant ,t

24 Main Condensar Heat Reject Syst.w

261. Structures 89.471 63557 MH 740,739 674,982 1,505,692

262. Mechanical Equipment ,

N

.I 262.1 Heat Rejection System
4,

-

262.11 Water Intake Equipment
s

262.111 Rotating Machinery 2.500 159 MH 2,101 210'

262.114 Purification & Filtration Equip. 131.450 4739 MH 59.171 S,659

1 262.115 Piping - Screen Wash 2.730 273 MH 3.539 354

262.116 Valves - Screen Wash 12.900

262.117 Pfping - Miscellaneous items 405

262.11 Water Intake Equipment 149,985 5171 tGi 64,811 7.222 222.018

,

262.12 circulating Water System

262.121 Rotating 983chinery 1.956.000 11200 MH 148.029 14.803

262.125 Pipe 695.639 21513 NH 778.005 27.800 y

262.126 Valves 289.600 751 MM 9,731 973

12312 MM 130,264 68,965
262.127 Piping - Miscellaneous items

,

Detailed cost breakdown for this account is found in Table 2-30*

i i.
' i

I

|
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TABLE 2-8

COSI EST!* TATE - 1200 %'e H!i,H $1't.Trp COAL PLANT
NATURAL DRAFT COOLING SiSTEM

Cust Basis
7/76 -----FACTORY------ -----------------------SITE-----------------------

Au Wnt M 5er Acc esunt Degeriffien Qsantity Cests @ lntify 1,a ba r Hrs, tatwr Cost M4terial Cost f at a! Ou v
t

262.128 Instrinnent at ion and Centro 1 5.350 45 set 54s 27

262.129 Skids / Foundations 54.825 le>46 MH 21,129 2 a30

262.12 Circulating Water 53 stem 3,001,414 47467 MH 587,906 115.445 3,074,769

262.13 Cnot ing Tewrs

262.132 Heat Transter t.qut nent 8,551,772 204150 MH 2,642,115 264,212i

262.138 In st rianent at tem ad Cont rol 36,000 350 MH 4,279 214
s

262.13 Cnoting Twyrs S,857,772 204530 Mit 2,646,394 264,426 11.499,592

262.1% Main Ct. Maka - m & BIsedown sys..g
I
y 262.151 Make-up Water System 399.h42 9930 MH 100,172 31,412

262,152 Blew! w2 System 48,950 351 MH 4,487 439 [
i

262.153 Make-up Water Pretreatment s y s t er. 736,000 3209) MH 413,981 82,796

262,15 Main Ct Make-up & Blotedn. Sys. 1,174,592 42281 MH $26,640 114,647 1,815,879

262, Mech anic al Equipment 12,913,763 299449 MH 3,825.571 501,743 17.241,257
[
;

26 , Main Cand. Ht. Reject. Sys.
*

13,003,734 363001 tet 4,566,490 1,176,725 18,746,949 !

I

i
I2 Tntal Direct costo 216,508,461 8 736266 MH 108,876,714 62,526,930 387,912,105,

*9 . Tocal Indirect costa 53,588,000 1270000 MH 13,250,000 12,620,000 79,458,0rM !
r

!Total Base Cost 270,096,461 10006266 MM 122,126,714 75,146,930 467,370,105

!

r

!

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

t

!
t

i
_ _ _ . _ _ _ _ _ _ _ . . . . _ . . . _ . _ _ .-_ , _ . - . . _ . . . _ _ . . . - - - _ . . . _ _ . _ . . _ . . _ . . _ _ . _ . . _ . . _ _ . . . _ _ _ _ _ . _ _ . . . . _ . , . _ . _ _ .
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TABLE 2-9 1

C05T EST1' TATE - 1200 We HIGH Stl.FL'R COAL PL ANT
FAS- A5512!ED NATt'RAL DRATT COGLDG SYSTEM

Cost Basis
7/?6 ------rAC M y------ ----------------- ----51TE--------------------

At<aent 'd eb.a r Ac c o,mt De n t i y o n %ar - iev ro s+ s quanttts 1An Hrs. Lak r C. e P=' * r i a l Ns t T"tal C.4ts

500 K 2,000,l"E 7,'00,000
20 , land and Land R ybt *

21 . St ruc tures and Iir, roverwar :- 2,555,56', 145330; MH 17,106,859 27,524,934 47,'.87,357

22 Bo!!er Plant Equipnent 105.121,960 3603888 MH 45,413.075 16,772,845 167,503,88')

23 Tuthine Plant E pi pe .m 91,230,723 1853747 MH 23.706,125 5,291,549 t10,228,337

21 Ele.tric Ptsnt Equipmert* 9,122,073 12523!.8 Mt 15, % 4,238 9,325,721 33,812,039
.

25 . Mastellaneou< riant Oni s ment 5,722,267 259176 MH 3,323,701 811,186 9,657,154

26 Main Condenw r Heat Re jn t S y * t en

261. S t ruc t ur e n 89,971 63552 MH 740,739 674,982 1,505,M 7

t,3 262. Mechanic al Equi: ment

|
w

262.1 Heat mejection Sve emg

262.11 Water intake Equipment

262.111 Rotating Machinerv 2,500 159 MM /,101 210
,

262.114 Purtitcation 4. Filt rat ion Equir. 131,450 4739 MH 59,111 6,658

262.115 Piping - Screen Wash 2,730 273 MM 3.5N 354

262.116 Valves - Screen Wash 12,900

262.117 Piping - Miscellaneous items 405

262.11 Water Intake Equipment 149,985 5171 MH 64.811 7,222 222,018

262.12 Circulating Water System

262.121 Rotating Machinery 1,796,000 10800 NH 142.742 14,274

267.125 Pipe 839,832 24154 MH 311,851 31,185

262.126 Valves 289,600 751 PtH 9,731 973

262.127 Piping - Miscellaneous items 20988 tot 220,581 107,000

* Detailed cost breakdown for this account is found in Table 2-29

_ __ __. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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2.6 1200 FTJe LOW SULFUR COAL-FIRED PLANT COOLING SYSTEMS The cooling

1200 |requirements f or this plant are identical to the requirements of the
[

We high sulfur coal-fired plant. Hence, the design of the alternate |
,l

cooling systems remain identical and are as presented in subsection 2.5. |

,

,

!

,

,
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TABl.E. 2-10
* AGE 1

Plahi CODE CC57 E 45 I 5 COST ESTie .E - .200 MWe LOW St?LFUR COAL FLANT
698 07f3e ONCE-THROUGH COOLING SYSTEM 032C2178

******* FACTOR' *****.** * * * * * * * * * * * * * * * * * * * * * * SITE * * * * * * * * * * * * * * * * * * * * * * * TOTALACCT 10. aCCTJNT DE sC ale t to t: QuaNitty (75f5 Qut %Y t iv t 80s was L a R ') R COST P4ftplat C05T ra'*s.......*.e ***....................... .......... ............. .......... . . . . . . . . . . . . ............. ............. ..............

2 TC14L DIRECT COSTS.

.....................................

20 . Lago aNo LsNo egGw15 1 LT 2,300,000

21 STEd(fURf5 + ! * P90 V E* E N T S 1 L7 3,15 5 ,4 ' ". 1 LT 15 5 4 e 5 5 * * In,qis,510 27,552,520.

.

22 . BC !L F G PL A NT f Jul# P EN T 1 LT P7,1$1,270 1 LT 217480e mu 27,375,749 5,951,000

2) T URB I AE #L AN T E Q UI P"E N T 1 L1 ?*,47',040 1 LT 162106 9 M H 29,273,269 5,248,630.

24 E L EC T elC PLANT F Qu t f rFN1 A 1 if 1,( 9 4, L e ? 1 LT 10J0657 Mk 12,276,871 7,291,900.

25 . P15C E LL 4NL CU5 PL AN T E Cu tF T 1 L1 5,722,767 1 LT 25917( MH 3,3?3,701 811,186

26 . M A IN COND * EAT #EJECf 575.

.....................................

261 STRUCTU8E5
.....................................

w
I

N 261.1 * A n! OP afe I N f' . DI SC H SfR@ .....................................

261.11 1414 K E ST#tCTU
... ......................'E.... .....

261.111 ERCavatt0N w09K
.....................................

261.1111 E8ETH EXCabaTroN 3125 C7 781 MH 9,130 3,125

261.1112 eCCR Excavst!ON 12200 Cv 976C me 114,095 48,800

261.1113 SMEE f !NG ( TE MP COF F fR D A m) 13 C T N 2600 MM '5,672 22,100

t

261.1114 S f at t 57L (TEMP CO F FE RD AP)

261.1115 PUPPIhG 1 Lt 725 C Mk 67,570 68,000

2et.111 E xt a v ai t CN 60mm 20391 49 226,467 142,025 368,492

261.112 BEARING PitE5 (5fEFL)

261.113 Suts t RUC TU AE CONCatfE
.....................................

261.1131 FCRMwCRs 78800 SF 31520 MN 348,056 78,800

* Detailed Cost Breakdown for Accounts 23 and 24 are found in Tables 2-31 and 2-32.

- . . _ _ _ _ _ _ _ _ _ _ _ . __ _ _ _ _ . - . - . _ - - _ _ _ _ _ _ _ . _ _ _ _ . _ _.
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TADLE 2 10
PAGE 2

PLANT CODE CCST e A5 g 5 COST ESTIMATE - 1200 We LOW SULFUR COAL PIJLMT
698 0 7/ 76 ONCE.T11 ROUGH COOLING SYSTEM 03/C2/78

. . . . . . . FsCTORD ******** * * * * * * * * * * * * * * * * * * * * * * SITE *********************** TOTAL
ACCT No. 4CC30N* SESC51pfl0N oym4TITY C05*5 ObA AY 177 LABOR 94 5 L830R COST PATE RI AL COST COSTS
.......... .......................... .......... ............. .......... ............ .......... .. ............. ..............

261.1132 P E MFCRCIMC STE E L 130 fu B251 9H 106,546 123,750

261.1133 (CnC R ET E 440C C v 13 0 0 M H 33,700 140,800

261.1134 E *sE CCE D STEEL 22 T4 ??iC 9H 33,073 3C,800

261.1135 ccACRETE F1.!5h 4 4WC sr 440 MH 4,494 440

261.1136 w A T E R F R OO F l'e G

261.1137 C o h5 T puC T I C *. J o t A t s 191 5 19 7 2 M H 12,058 1,001

261.1133 Ru89 t hs C O BCeET E S ueF aC E 5

2tt.113 Ste s T odC TV E E C04C2ETE 473 5 3 *H 537,927 375,691 913,606

261.114 SuTE R 5f aut TVEE
.....................................

7 261.1141 CC ACP ETE w Cem
N
" 261.1142 STEuCTURAL +*1SC. STEEL

.....................................

261.11421 ST8vCiukal S TE E L

261.11422 GestikG (Gstv) 975 SF 16 e M k 2,162 2,925

,
261.11423 nancemIL 225 L F 135 Mu 1,757 2,250

1

261.1142 S TR U C TU R 8L + PISC. STEEL 301 MH 3,919 5,175 9,094

i 261.1143 EATER 10R WALLS
.............................. .....

261.11431 C CLC R ET E

2e*. 11432 ms50Nev 13 7 5 S F 344 me 3,925 3,850

261.1143 E ATE RIOR WALLS 344 MH 3,925 3,850 7,775

261.1144 8 CCF CECE
.....................................

261.11441 NEtat e00F DECx 75C S F 45 ms 586 750
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PJ
l 222.12741 f u ( a v s f I D. 114 2 * H 76,412 13,496 109,988

00
cn

262.12I42 d aCK f !L( *)2O (T 2696 MH 24,N61 S,326
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i
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TABLE 7-10
Pact 12

PLANT C CCE COSf 24!!5 COST ESTIMATE . 1200 Mkie LOW SULF 1JR COAL PLANT
698 0717e ONCE-THROUCH COOLING SYStfM 03/C2/78

....... Fattoot ........ . . . . . . . . . . . . . . . . . . . * * * SITE *******=**.**.***...... YOTAL

OCCY NO. A C COU N T S CS C # 1p T IO N QUANilff COSTS Q ua N T I iv LAdO9 ME 5 LAB 0u COST MalfRIAL COST CO S T S

.......... .......................... .......... ............. .......... ............ ............. ............. ..............

262.1291 CHLDEINATICN ST5ff* T LT 105,35C 1 ti 260C * N 33,63^ 3,364

262.129 5=105 / f 9 L' N 2 2 ! ! S N 5 105,350 2e00 *w 33,636 3,364 142,350

262.12 C IDC UL A f !NG LAff# SVSTE" 2,339,166 5 90 7 f M P 7 3 4, O 'J 9 156,967 3,234,141

. 262.16 CE-ICING 5 %5?f M
! _.._.__..........___...........______

262.161 k C I A T ING 9ACHINER)
....____. ...______..._____._________

262.1611 DE-!CING ptwr5 . Sof 0k5 ? EP 63,40G 1 L1 16 2 5 M H 15, " * 1,881

.._.............________.--__________

262.16111 DE-ICl4G PLMP5

w 2 6 2.16112 DE-1(ING P LM P 90TJ05
i

h 2 6 2.1 C11 D E- t C I'. G & u r $ + moroR5 63,300 1423 *H IP,*0s 1,sst 83,989a
.

262.1t1 ROT A T IN G M A(HINE Rv 63,300 1423 Mw 18,808 1,891 83,989

|

262.165 P!F[AC,

i ...._..___...__..__...._..._____.....

262.1651 2 IN . + 59 8t tf 4

262.1652 2.5 IN. + L ARGE R
....... .-_... ...__...____.....--__.

'

262.16521 (C AC R ETr 700 LF 16,471 1 Lt 235 ms 3,063 306

2ti.1652 2.5 Ik. * LaRGFR 16,471 239 MH 3,063 306 19,840

|

262.165 PIPING 16,471 239 MM 3,063 306 19,540

262.166 V Alv F 5 2(A 14,000 74 MH 0 61
.

( 262.167 En(AVArt0N
...___...__.....___ ... ___...__.....

262.1671 E AGY M E )t C A n A f ! O N 4032 C r 1009 mH 10,807 4,035 ;

_ _ . , _ _ . ._ __ _ _ ___
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TABLE 2 10
PAGE 13

PLANT C CO E COST 3a5 t S COST ESTIMATE - 1200 We Low SULFUR COAL PLANT
698 C7/ 7t ONCE-THROUGH COOLING SYSTEM 03/C2178

....... FACT 0*v .e****.* = = = . . . . . . . * * * * * * * * * * * * SITE *********************** TOTAL
ACCT NO. acch,NT C ESC R I6 7 [O h IbaNT{Tv ( *) S Y S Q ua NT I Tv TABOR HR5 La9OR CO$f MATE RJaL COST COSTS
.......... .......................... .......... ............. . . . . . . . . . . . . . . . . . . . . . . ............. ............. ..............

'

262.1672 R C Cn EstavsTI M 22f Cv 181 * . * 1,939 904
,

262.1673 ts a CK F IL L a,1 g i cv 12 5 3 m p 13,314 s,141i

j 2ti.167 EaCavaTIT4 2433 ms 20,060 9,083 35,143

2 6 2. i e DE-!CIN, 5v5ffM 93,771 4169 Mk 4 8,P 92 11,270 153,933

j 26i.1 *5a' 8E J FC T T ON SYST8* 3,410,642 97o11 *P 1,206,880 215,985 4,842,557

2t2. *ECan'.IC*L FQUIP*ENT 3,419,692 97611 ** 1,20e,8MP 215,985 4,842,557

,

26 * sty Ces; HEAT EEJECT svs 4,423,092 278343 MH 3,25C,143 1,767,380 F,440,615.

!

PJ 2 . T07at c ! og C T Ccsis 1*5,G25,514 7085708 MH 57,515,224 50,622,616 323,163,359
s
02
0:

9 T C ia l IN3tEECT COSTS.

.....................................

91 . TCint tac t sE CT C05f? 1 LT 3 7,5 E9,0 0 C 1 LT 118000C MH 12,313,000 17,772,000 t

*S T0 fat INCgRECT COSTS 37,589,000 118000C "H 12,313,000 17,772,000 67,674,000.

TOTat e a !E COST 222,614,519 8268708 MH 99,828,224 68,394,616 39C,837,359

i

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

- - _ _ _ _ _ _ - - , . - .- . _. . - -__
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TABLE 2-11

COS! ESTIMATE - 1200 We LOW S1'LETR COAL Pl.A. TN
NATLRAL EPAFT COOLING SYSTE't

test Basis
7/76 ------FACTOFY------ ----------------------SITE----------------------

Ac c mmt Number h(ount De sc r l:-t i an ,antity a et s Quanti!v La% r Hr s . 1.4her Cost Material Cast Tetal Costs

20 . Land and Land Rtghts 500 AC 2,000,000 2,000,000

21 Structures and lieprovements 3,155,469 1554635 MM 18,013,514 27,552,514 48,721,497

22 Boiler Plant Equipment 87.151,285 2174808 MM 27,375,744 5.950,999 120,478,02.9

23 . - Turbine Plaitt E4uipnen: 81,230,723 1853747 MH 23,706,125 5.291.549 110,228,397

24 . Electric Plant E qu i;mn t * 7,144,513 1001376 MM 12.237,089 7,322,314 26,753,916

25 . Miste11aneous Plant Fqui u nt 5,722.267 259176 MH 3,323,701 811,186 9.857,154t

26 . Main Condense r :4 eat Reject Syste

261. Strucevres 89,971 63552 MM 740,739 674,982 1,505,692

262. Mechanical Equipmenty
i

262.1 Heat Reiettion System

262.11 Water intake Equipment

262.111 Rotating Machinery 2,500 159 MH 2.101 210

262.114 Purification & Filtration Equip. 131,450 4739 MM 59.171 6,658

262.115 Piping - Screen Wash 2,730 273 MM 3.539 354

262.116 Valves - Screen Wash 12,900

262.117 Piping - Miscellanecus Items 405

262.11 Water Intake Equipment 149,955 5171 MH 64,811 7,222 222,018

262.1Z Circulating Water System

262.121 P . ting Machinery 1,956,000 11200 MM 148,029 14,803
.

262.125 Pipe 695,639 21513 MH 278,005 27,800

262.126 Valves 289,600 751 MH 9,'31 973

262.127 Piping - Miscellaneous Items 12312 MH 130,264 68,905

Detailed cost sinnary for this account is found in Table 2-34.*
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TABLE 2-11'

COST ESTIMATE - 1200 wWe LOW StLfw COAL FLANT
NATlTAL DRAFT COOLING SYSTEM

i

nCost Basis
7176 ---- -- FACTORY --- -- - ------------ ----------SITE----------------------- !

Account Neber Account Description fsan*ity Costs Quantity LaMr Mrs. Labor Cost Material Cost Tr al Cost s
262.128 Instrumentation and Centrol 5,350 45 MR 548 27

i 262.129 Sk id s / Founda t hms 54,825 1646 MH 21.329 2,880
I 262.12 Circulating Water Syste 3,001,414 47467 MH 597,906 115.448 3,704,76S

| 262.13 Cooling Towrs

I
'

262.132 Heat Transfer Equi pent 8,551,772 204180 Ma 2,642,115 264,212
262.13S Instrumentatton and Control 36,000 350 Ma 4,279 214

262.13 Cooling Towers 8,587,772 20a530 MH 2,646,394 264,426 11,498.592
262.15 Main Ct. Make-up & Blowdwn Sys.

M
i 262.151 Make-up Water System 389,642 9930 MN 108,172 31,412

,

c
O

!262.152 Blowdown Systen 48,950 351 NR 4,487 439
;

262.153 Make-up Water Pretreatment system 736,000 32000 MH 413.981 82,796

262.15 Main Ct. Make-up & Blowdn. Sys. 1,174,592 42281 MH 526,640 114,647 1,815,879

262. Mechanical Equigwent 12,913,763 299449 MR 3,825,751 501,743 17,241,257
26 . Main Cond. Ht. Reject. Sys. 13,003,734 363001 MH 4,566,490 1,176,725 18,746,949

5

2 Total Direct Costs 197.407,991 72%763 MM 89,272,663 50,105,287 336,785,911,

*9 . Tetal Indirect costs 37,826,000 1180000 MH 12.313,000 17,772,000 67,911,000

Total Base Cost 235,233,991 8386763 MH 101,585,663 67,877.287 404,696 941

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

|

|

|
|
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2.7 800 MWe LOW SULFUR COAL FIRED PIANT COOLING SYSTEMS

Design and cost data f or the 800 MWe low sulfur coal-fired plant alternate

cooling systems are presented in this subsection.

I 2.7.1 Once-Through Cooling System Design Description
(
,

Following are the once-through design descriptions for Account 26 and
i t

other accounts impacted by a change f rom mechanical draf t cooling towers
,

I to once-through cooling. Design description for accounts not impacted
{ by this change are presented in Reference 4.l

ACCOUNT 233 Condensing System

Condenser Equipment

The two surface condensers are single stage one-pass design. The condensers

are designed to handle the total heat rejection from the main turbines.

Each condenser has a condensing surface of 147,700 sq ft; 13,590 one and

1/8 inch diameter tubes, 37 ft long, and 20 BWG 90-10 CuNi. Cooling Water

flow in each condenser is 268,500 gpm 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 af fected by the once-through

cooling system design and equipment descriptions are presented in Reference 4.

ACCOUNT 261 Structures

Intake and discharge structures are located along the riverbank west of

the main plant structure. The intake basin is 146 ft long, 46 ft wide

and 48 ft deep and is entirely below plant grade. The volume of the basin

is approximately 322,000 cu ft. Attached to the north end of the structure

2-93
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is a service water pump basin founded 30 f t below grade. The structure
|

1s reinforced concrete with foundation mat bearing on rock. There are

six circulating water pumps supported from the reinforced concrete basin
|

roof slab. The intakes are protected by bar racks, trash rakes, stop

logs, traveling screens and a trash pit. Fish escapes are also provided.

A channel is excavated in the river bottom from the ship channel to the

intake structure to insure an adequate supply of water during low tide
,

conditions. Interior walls are of reinforced masonry concrete. Portions

of the operating floor are graded. A 750 sq ft electrical equipment room

13 f t high is located at grade adjacent to the basin.

) '

The hot circulating water is discharged back to the river through a

discharge canal. Discharge occurs sufficiently downstream of the intake
|

i

to minimize recirculation.
i

Circulating Water Discharge Tunnel and Canal

The circulating water discharge tunnel begins in the turbine building at

the condenser outlets and runs outside where it empties into the discharge

canal. The tunnel is a reinforced concrete box structure 30 ft wide and
I 14 ft high inside.
|

|

The discharge canal is an extension of the tunnel which discharges into

the North River 350 f t south of the intake structure. The canal is a

reinforced concrete structure, with a flat bottom, vertical walls, and

an open top. The canal is 30 ft wide with walls 20 ft high. At the

river, the canal widens, and the bottom slopes up to ensure sufficient

water in the canal at all times for reintaining a seal for the circulating
. water system.'

t

I

I

2-94
|

|

'
- _ . . _ , _ _-



._ . , . . . . _ - ..

ACCOUNT 262 Mechanical Equipment

Circulating Water R2 mps

There are six 16.7 percent capacity circulating water pumps of the mixed

flow vertical type. Each pump is designed for 89,500 gpm with a total

dynamic head of 27 ft. Circulating water pump motors are 800 hp each,

operating at a synchronous speed of 360 rpm. The pumps discharge the

water to the main condensers where heat is absorbed. The water is then
,

discharged through a tunnel and canal back to the river.

Circulating Water Intake System

Twelve traveling screens are provided to remove twigs, leaves and other

debris from the river water. The traveling screens are 10 f t wide and

43 f t long. They are sized to give a water velocity of 0.5 ft/see at

mean low water. Serving the traveling screens are two 100 percent screen

wash pumps with a flow rate of 2,300 gpm and a total dynamic head of 100 f t

to wash the screens when they require cleaning. Vertical trash racks
I
I

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 maintenance purposes. To protect the traveling

screens against ice during f reezing water conditions, two vertical de-icing

motor driven pumps each designed for a flowrate of 16,100 gpm at 35 ft

head are used to pump warm water from the condenser discharge to the

screens.
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2.7.2 Natural Draft Towers

ACCOUNT 26 MAIN CONDENSER HEAT REJECTION SYSTEM

ACCOUNT 261 S t ruc t u res

All of the structures required for the natural draf t tower are of identical

design to those designed for the mechanical draf t towers. Design

descriptions f or 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

Circulating Water Pumps

There are three 33 1/3 percent capacity circulating water pumps of the

mixed flow vertical type. Each pump is designed for a flow rate of 104,300

gpm with a total dynamic head of 97 ft. Circulating water pump motors '

are 3,000 hp each, operating at a synchronous speed of 400 rpm.

Cooling Towers

There is one natural draf t tower designed to s ,01 the entire circulating

water flow of 324,000 gpm from 118 F to 92 F when operating at wet bulb

and dry bulb temperatures of 74 F and 93 F, respectively. In order to

provide the draft required for airflow, the tower employs a reinf orced

concrete hyperbolic shell 450 ft high. At the base tb? diameter is 348

ft. Other design characteristics of the natural draft tower are in the

subsection 2.3.2 which describes the PWR's natural draf t cooling system.
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Main Cooling Tower Makeup and Blowdown Systems

The makeup water requirements are the same at the design conditions for

the natural draft towers as the mechanical draft towers. This allows the

use of identical makeup and blowdown facilities, as designed for the

mechanical draft towers.

|

! 2.7.3 Fan-Assisted Natura: Opaft Towe rs

ACCOUNT 26 MAIN CONDENSER HEAT REJECTION SYSTEM

ACCOUNT 261 Structures

All of the structures require'd for the fan-assisteu natural draft towers

are of identical design to those designed for the mechanical draf t towers.

Design descriptions f or 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

Circulating Water Pumps

There are three 331/3 percent capacity circulating water pumps of the

mixed flow vertical type. Each pump is designed for a flow rate of 104,300
|

gpm with a total dynamic head of 89 ft. Circ ulating w2ter pump motors

are 3,000 hp each, operating at a synchronous speed of 400 rpm.

Cooling Towers

There is one fan-assisted natural draft wet cooling tower designed to

cool the entire circulating water flow of 324,000 gpm from 118 F to 92 P
,

when operating at a wet bulb of 74 F. The tower has a base diameter of

257 ft and an overall height of 205 ft. Twenty-four 28 ft diameter fans
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1

are positioned about the periphery of the tower's base. Fan motors are

150 hp each. Other design characteristics of the fan-assisted natural

draft tower are as described in subsection 2.3.3 for the PWR's f an-assisted

natural draft cooling system.

,

'Main Cooling Tower Makeup and Blowdown Systems

The makeup water requirements are the same at the design condition for
|

the fan-assisted natural draft towers as the mechanical draf t towers.

This allows the use of ide.,tical makeup and blowdown facilities, as

designed for the mechanical draft towers.

I
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TA31.E -13
PQGE 1

plant CCSE Co$7 G a5! 5 CCS! ES!!PA!E - 800 % LJ' KLf1P COAL PLANT
692 07/T6 OSCE-THROU;h CC M NG SYSIEM C3/C1/78

FACT 0tf ******** * * * * * * * * * * * * * * * * * * * * * * SITE *********************** total.......

ACCT NO. aCC0eNT 3 ESC 2tpTf0N 3LasigYv COSTS aLakTriv Las0a He5 La90R COST **TER!at COST costs

.......... .......................... .......... ............. . . . . . . . . . . . . . . . . . . . . . . ............. ............. ..............

2 TOTAL DIRECT C05'S.

.____...._.....................__....

20 . LANC AN) L sNS 9IGw15 1 L1 2,000,000

21 . S T Eu C TaeE 5 + 19ph0VEM_NTS 1 LT 2,591,580 1 LT 123900C *H 14,363,990 21,428,980
|

22 . BO IL E E Pla AT E30!P*EN T 1 LT 63,614,520 1 LT 1551622 MN 19,494,893 3,968,740

23 . fles ! AE OL AN T E 0 V ! P *E P.1* 1 LT 46,735,030 i LT 97886 3 MH 12,427,013 3,230,340

24 . E L EC TE!C #LaAT E Q u ! F" E N T* 1 LT 5,922,91C 1 LT 9017 8 2 M H 11,064,240 6,878,310

25 PI SC E LL ANE CU S P l a s i E f,u l P T 1 LT 5,188,'59 1 LT 221988 *H 2,942,632 704,962
.

26 . P a lN COND & EAT nEJ E CT STS
....................-........_......_

267 S T EU C T AE 5y
g ................ .___......__...-- ..

C
c

261.1 PsaELP W I AT * D I SC H STR
. ___....._._ ......'e..-__ __.._.-___

261.11 1AraKE S T D LC TU R E
- . _ - - . . . . . . . . . . . _ _ _ . . . - _ _ . . . . . - _ . . . . .

261.111 ERCavATION = 0s s
......... .......___.... __....... .

261.1111 E a sT H EuCAtaTICs 27CC C T 675ap 7,890 2,700

261.1112 GCCA enc Av aflos 970C C T 776C MH 90,715 38,800

261.1113 ShEE T ING (1E*P COF F ER D AP) 12 C T N 2400 mu 32,925 20,400

261.1114 S TEC T STL (TE"P C0 F FE RD AM)

1 LT 6500 MH 60,580 61,000
261.1115 PUPPIAG

261.111 EICAVATICN woPa 173 3 5 m p 192,113 122,900 315,013

261.112 BE 8R I AG PI LES ( S T E EL)

261.113 SLE5 f auctu sE CO NCR E TE

261.1131 F(GMwCRK 7C600 SF 2824C mH 311,838 70,600

* Detailed cost breakdowns for these accounts are found in Tables 2-35 and 2-36 respectively.
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PLANT ( 00 f Cost eas t s 005T F5f!'Mif - 800 '1We LOW WL ITR COAL l'I. ANT
602 07/rs OMr.iR et%H cootING SYstrM 03/C1/78

....... sa(TODv ........ . . . . . . . . . . * * * . * * * * . * * * Sitt **************...*.**** 10fAL

ACCf NO. att00NT Oticatef10h QuaNY1TV C0171 QU4ntiff L4004 Ma g Lagon (OST ma tt eg at (Ost Co?ts
.......... .......................... .......... ............. .......... . . . . . . . . . . . . ............. ............. ..............

261.1132 pflNFCRCINC 5f f f t 292 tN P30C mh 94,267 109,500

261.1133 ( C h( E f f t 3900 C y 292 5 = w 29,971 124,800
;

261.1134 (PetD0f0 i ff tt 20 TN 2SC( 4H 30,067 2 A,00 0-

261.113% (C hC Rfit F INisw 1500C 5s 1+1 "H 3,903 ton

261.1136 watgasuo0sgNG

261.1137 ( C hi t auC f l CN JolNfi 10?S $f 107t *H 11,RP2 1, GPS

261.1133 etra(AG (9 6C at i t s yne a(( $

let.113 S un $ f out tuaq ( Ore c e s i t 426 32 Mw 451,918 334,364 f*e 233

7%1.114 $LFt # $ leu ( turf
....s..............................

t

*- 261.1141 C C AC Rtif W Ce s
O
o

261.1142 5TkU(fumat + mg 5(. Sitti
.................................. ..

261.11421 SIEUClueAL S T(f L

261.11422 GnalthG t s al v) 840 sv 16 3 = > 1,861 2,520

261.11423 Hampus!L 20C L 8 12 C M M 1,5 64 2,000

261.1142 STRUCfue#L * ml%C. $ttfL 26 3 mM 1,4?) 4,520 F,945

261.1143 & s t( m 33e W At Lt
.............................. .....

261.11431 C O*C af f t

264.11432 MA50Nav 13 F S 1F 144 Mk 3 92% 3,850

261.1161 (NY6RIOR W ALL S 34 5 => 3,925 3,R50 F,775

261.1144 # 0 05 tt C a
.....................................

261.11441 mif4L #00f Of(a 750 St 4 5 mn 5s6 750

- - - . _ . _ _ .. . - . . . . . - . . - -. . . - - .. - . _- .. _. ._.. . . _ . _ . . . . . _ _ . - - _ _
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TABLE 2-13
PaGE 3

PLANT CCOE COST R ASI 5 COST ESTTMATE. - BOO 'f.ie LOW SUlfT5t COAL PLANT
692 0 7/ 76 ONCE-TEROL*CH COOLING SYSTEM 03/01/7e

******* Fact 0RY ******** * * * * * * * * * * * * * * * * * * * * * * SITE *********************** TOTAL
ACCT NO. ACC00NT D E S C R I P T 10 h QUANTITY COSTS QUAkt!Tf LA834 ># 5 LABOR COST m A TE # t AL COST COSTS
.......... .......................... .......... ............. .......... . . . . . . . . . . . . ............. ............. ..............

241.1144 ROOF DECs 654H 586 750 1,336

261.1145 #CC81AG + FLA5HING
____.._..... __.__............ .....

261.?1451 s . t. ROOFG , insults, . sta 75C 55 5?=H 714 938

241.1145 WOOFING + FL A SHING 53=> 714 938 1,652

261.1146 I N TE R 109 WALLS
...____............................__

261.11461 C(kC R E TE . eL LS

261.11462 MASONRY WALLS 250 sf 6C=H 685 700

261.11'63 P Anf lit 0NS
N

b 261.1146 t hTE A !O R WALLS 6C MH 625 700 1,385I

l O
>

261.1147 DCC#5 + WIPDows
,

... .............................__..

|
261.11471 #CLL1hG STEEL 00045 100 SF 50 mw 651 1,400

261.11472 P($50hNEL t0005 96 SF 6 7 MH 777 1,152

261.11473 S A SH + GL A 2ING

261.1147 000R5 6 h!NDOWS 117PH 1,428 2,552 3,980

261.1149 P A IN T ING

|

| 261.11491 (C AC a:TE

261.11492 S T EE LkCRE 2C TN 10 C p H 957 120

261.11493 *ETAL DECW 750 SF 15 M H 144 150

261.11494 MAhDRAIL 200 LF (C * H 383 20

2(1.1149 P AIN T ING 155ap 1,484 290 1 , 774

_ . _ _ . _ _ _ _ _ . ._- -
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TABLE 2-13r

PAGE 5
P L A NT CCDE COST BA$tS Cosi ESTI* ATE - S00 %'e LOW si:LITR COAL TLA R

,

692 07/76 ONCE-THR0"CM COOLING SYSTEM 03/C1/75
!

.....** FACTORv ******** * * * * * * * * * * * * * * * * * * * * * * SITE *********************** TOTAL
ACCT No. a(count DEstetPTICA QUANTITY COSTS Qua kT t it LAB 04 *A S L a0CR CCST Pa TF RI AL COST CCSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

261.41 StilDING SteUCTUel
........ .......... ..... ....--....

|
261.411 E E Ca v 8T10N .can
....-.....__.........................

261.4111 E A ET H EX C a sa TIO N 53 Cv 13 "w 140 53

261.4114 O ACK F ILL 41 CY 12 Mw 116 41

261.411 ErCavatICN woor 25=w 258 94 352

261.413 SufS Y ouC T U RE CO NCR E TE |
---........._..... ...-.......-_.....

261.4131 F C EP W Cox 21e SF 85 Mw 938 216

261.4132 R E IN F .ST E E L 2TN 51 m w 657 750

i
261.4133 C Cet #ETE 12 C y 9 mH 91 334>=

C
W

261.4134 E*EEctED $ TEEL

261.4135 F L CO R FINISH 10 5 S F 1MH 9 1

261.4136 W a1E e F8C0F 1%G

261.4137 C CnS T RUC T! CN JOINTS SC SF 50 mn $52 50
,

261.4138 RLEGIRG CC6C#ETE Sn8 FACES [

261.4139 W ISE F ABR I C 10 5 S F 2 4w 27 13

261.413 Sues To uC TU RE CONCRETE 19 8 M M 2*274 le414 3*688

4

261.414 SUPE R STRUC TueE L

..... .._.............___.___........

261.4141 C:nCRETE WCRK

261.4142 STRUCT. + plSt. S T E EL
....._ __....._..._._ ...............

261.41421 STRUCT. ST EEL

261.41423 M I SC . FRAMES, ETC. 2 TN 10C **H 1,302 2,200

,



__ _ - - -

TA2LE -13
PaGE 6

PLANT C COE COST 84515 Cos; ESTI%TE - 900 % 102 St LITR COAL PLAST
e92 07/ Fe ONCE-THROL'Gd C00 LIM 1 SYSTEM C3/C1/79

....... FaCTOP* ******** ...*** .*********=**** 5tTE ************.***===***. 77 Tat
QCCT 40. aCCcugt CESC e tPT ro m cyaNTITY CO5TS Qua %Y t TY La00# PD S La90R COST maTERgat COST (c5Ts
.......... .......................... .......... ............. .......... . . . . . . . . . . . . ............. ............. ..............

2tt.4142 S TRU C Y. + mtSC. STEEL 10 0 M N 1,302 2,200 3,502

261.4143 E n tE # 10R wall 5
.....................................

261.41432 pa50No? 11C 5F 78 mM 890 865

l261.4143 EETERIOR watts 7 e mM 897 sep 1,758

261.4144 #CCF CECK
.....................................

2 61. 414 A 1 PE14L ROOF DECM I?C 5F 1C MH 1 31 170

2(1.4144 WOOF CEC = 1C MN 131 170 301

f 2 61. 414 5 AOCFInb + FL as se ! %G

O
C~

261.61451 8.L.RCcFINC,FL45HINC+INSU( 17( SF 12 M N 162 213

| 261.4145 R OO F I NG * Fla5HING 12 * H 162 213 375

|

| 261.4147 DCCRS + win 00ws

261.41472 Pf a5 CAMEL Coces SC SF 3 5 MN 406 600

261.4147! Sa5H + GL 4 ZI NG 25 SF 10 M H 116 300

261.4147 000R5 + WI ND OW S 4 5 MH 5 22 900 1,422
,

i

|

261.4169 P a lN T imG
.....................................

261.41492 STEELh0RK 2 TN 10 M N 96 12

261.41493 *Elat DECK 17 C S F 3 4H 29 17

2et.4149 Pa!N T ING 13 M N 125 29 154

2 t 1. 414 50PE R ST RLC TURE 252 MH 3 132 4,330 7,512

1
4
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IABLE 2-13
POGE 7

I
pt A hi CCDE C057 g a515 COST FSI1' LATE - *00 %e LOW SCLFYP COAL MANT 03/C1/79

692 07/ 76 ONCE-TEROCO3 C@t. ING SYSTFM

******* FACTORY ******** * * * * * * * * * * * * * * * * * * * * * * 5tfE * * * * * * * * * * * * * * * * * * * * * * * TOTAL

ACCT NO. ACC3UNT 3($Cp!Pf!ON QuaN71TV C0$T5 QU A N T !iv LABOR hR $ (a@QR CQ57 PATERIAL C05T C0sts;

.......... .......................... .......... ............. .......... . . . . . . . . . . . . ............. ............. ..............

481 MH 5,664 5,933 11,552
261.41 BUIL D IN G S TR UC TURE

;

|

261.424 L ICH ! !NG * SE Rv ICE F0=E'

4 81 9 M 5,664 5,998 11,552 ;s

2 e 1. 4 C et o e t N a f t CN Puttot%G
l

261.5 015C H ARGE TUNAE L * CA NaL
.....................................

261.51 E sta v at t0%
.......___...........................

1407C C v 4012 a k (3,935 16,070
261.5t1 E * EY H esc 4bAf tcN

'

15130 C v 15304 MH 163,912 76,520
261.512 R C CE ExC4WaT10N

R975 CV 2693 Mk 25,844 *,975
261.514 B a ta t tLL

N
O 261.515 CEm4TEntNG-
o
u 22015 mp 235,791 101,565 337,356

2 t 1. 51 E xC a v ai ICN

261.53 S L ES T RUC T u SE CONCR E TE
...........__........................

35550 SF 3422C MM 377,871 85,550
261.531 FCsawCRx

593 TN 1482 5 MM 191,438 237,200
261.532 R E IN F CRC IN C STEEL

7900 CY 592 5 4H 60,507 276,500
261.533 (C hC R E T E

261.534 E pee DtE D 5 TEEL

261.535 FLCOR FINISH

261.536 wa1ERFr005ING

4690 S F 46 9 C = h 51,790 4,690

261.537 C O AS T RUC TI CN Joints

261.538 RLeeIAG COACRETE SURFA(E5
5966C MM 681,606 603,940 1,285,546

261.5! SU95TRUCfuRE CONCREtt

81675 me 917,397 705,505 1,622,902

2 t i. 5 o tsC HaR GE tuhNEL + C A AA L
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TAELE 2-13 PAGE 9

PLANT CCDE COST OaS!! COST ESTIMATE . 800 We L0b' SCLITk CC AL PLANT 03/C1/78
692 07/ 76 cNct-THROCOF. COOLING SYSTEM

*****.* FACTOR 1 *...**** ****.+. ..*****.****** SITE *********************** Toral

ACCT NO. ACCOUNT DESCetPTt0N QUANTITY Ccsis Qua Ni t iv La809 HQ $ La93R C05T P A TE a g al COST C0575

.......... .......................... .......... .............
.......... ............ ............. ....*...*.... ..............

Le Ea 46C MM 6,257 628
262.11642 SCaEEn WaSF Pu* P 5

460C au 42,872 9,794 52,670

2c2.1'66 STOP LOG 5

242.116 Pun g r t C a tt CM* F ILie aT I r.N EQ 80t,*30 27995 MH 345,75( 40,086 1,187,670

262.115 P IFI N G-SC # E E A = ASH
...................__............___.

262.1151 2 IN . + S m *L LE R

262.1152 2.5 IA. + LAAGER
--......___.__...___......__......__.

!
'

262.11521 C5tNN$ 20 260 La 30,9CC 1 LT 3039 MH 39,585 3,939

LanGER 30,390 3035 *w 39,385 3,939 73,714
2 e i.115 2 2.5 IN. *

g
1

262.115 P IP! NG.5 CR E E N WASM 30,390 30 3 9 M M 39,385 3,939 73,714

262.116 y alv E S-S C R EE N wa5H 1 LT 22,6%Q

-.........-.........--.........--..--

262.1162 C >EC K

262.1166 B LTT E RFLv
22,680

262.116 V ALV E S-S CR E E N hash 22,66;

262.117 p is t hG-MI S C ITE m1

262.1171 MAhGERS * SUPPO R T S 3040 Le 4,560

262.1172 t h 50L aT I ON

262.1173 S F EC laLTIE S
4,560

242.117 PIPING.Pl$( ITEMS 4,56C

2e2.11 w aT E R INTAKE Ecut**ENT $ 8 7,6 6 0 315 7 8 M u 3??,379 44,744 1,324,733

. _ _ _ _ _ - _ _ _ _ _ _ _
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TABLE 2 1)
PaGE 10

Ptaki CCOE C05? M 4115 CPS T t s i t'tu i . SN % I cW W OT R COAT PIAN'
292 07/16 tvf -1 PRO 'GH nut 1NG n sTP. 03#C1/79

....... pr(fqev ........ . . . . . . . . . . . . . . . . . . . . . . $tf( ...................e... 10 fat
a((f N3, a((9UNT ofi( s t p f !3 N Joa%ftfy (0175 Gua n f t 9, Lapon wa s (spce (ost ma f E t t at (ost costs
. . . . . . . . . . .......................... .......... ............. . . . . . . . . . . . . . . . . . . . . . . ............. ............. ..............

262.12 C!$(blaftN( .affe 5 5ff*..............................'.......

262.121 aCinitNG =*CMINEnv

|
.....................................

|

762.1211 (I EC ut ai t N( %affe FtMP+ fe 6 ta 1,0 26, M C 1 LT 12841 *H 169,717 16,972.................................."...
262.12111 (Inc saf t e PO*P

262.12112 ( tsC w a f f. R P up P MO T CR

222.1211 C l#( UL A T IN G wa ff e PUFP.afe 1,026,000 125c1 ** 163,717 16,972 1,212,689

tel.*i1 RCla f ING 4 4(wj NE 4 9 1,Q26,00C 12841 MN 169,Pi7 16e972 D212,6b9

y 262.12$ PI5E
- .....................................
o
on

262.1251 2 IN . smattte

262.1252 2.5 Ik . L sast e
.....................................

262.12521 (CACofff/Nks 722 (f 349,022 1 LT 350e aw 44,962 4,496

262.12522 C $ /Nh1 6 916 2 L R 103,743 1 Li 10374 ** 134,452 13,445

262.1252 2.5 IN * LAW 6fs &$2,765 13 ft 8 2 w p 179,414 17,941 650,120

.

2ti.125 P!PE 452,765 158R2mw 179,tta 17,941 650,120

262.126 vatyt5
.....................................

262.1266 ettiterty 10 f a 240,430 1 LT 951 ** 12,322 1,232

2ei.126 v at v t t 260,43C 951 mp 12,322 1, M 2 253,986

262.127 PtFIN( / m!$C. Iff 3............................."........

262.1271 N A kG E R$ e $U PPO R ii

. . _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ ._
.

. . . _ _ _ . . _ _ _ _ _ . . _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ . . _ . _ .
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TABLE 2-13
PAGE 11

PLANT CCDE COST 9A515 COS! ESTIMATE - 300 ?f.'e LOV SULITR COAL PLANT
93/01779692 0 7/ 70 c'.Ct-THROUGH COOLING SYSTEM

....... FaCTC#7 **.+..*. * * * . . . . . . * * * * . . . * * * . * * $1TE ****************.****** TOTAL

ACCT =0. ACCOUNT ; E 5 c o l p T 10 p. 3tANTITv COSY 5 0 0 A F. Y ! T V LABOR NR $ LABOR COST P A TE s t AL COST COSTS

.......... .......................... .......... ............. .......... . . . . . . . . . . . . ............. ............. ..............

262.1272 In 5VL At t om

262.1273 SPEC t sLitt 5
.....................................

262.12731 E u F A N510N J 0 ! *+ T S 1 LY 45,840 1 LT 74 Me 961 96

262.1273 S PE C ! A L T IE 5 45,840 76 *H 961 96 46,697

262.1274 P t FE TRENt*aNG
.....................................

262.12741 fuCAVAftON
.....................................

I

262.127411 EARTH E u C A 1, A T I O N ?5OE CY 1977 4H 20,105 7,508

262.127412 RCtk EE C AV AT ION e64 3 C Y 5514 Mk 56,914 26,572

ha
4 T191 MM 77,017 34,080 111,097
- 2ti.12741 E E C A V A T I CN
o
e

262.12742 e sCK F ILL P365 (v 2510 PH 24,980 8,365

262.12743 C CrP A CTED 5AND BED 25R 7 CV 258 7 mu 25,744 15,522

262.12744 SLES T RUC T U RE CO NCD E TE
.....................................

262.127441 Fcanhcas 2000 SF 800 mu 8,834 2,000

262.127442 REINF STEE L 2C TN 50C MM 6,456 8,000

262.127443 C ChC R ETE 265 C T 19 9 M H 2,0 32 9,275

262.12744 $UBSTRUCTueE CONCRETE 1499 =w 17,322 19,275 36,597

262.1274 PIPE T R E %C HI NG 13787 MM 145,063 77,242 222,305

262.127 *1 PING / "15C. ITEPs 45,840 13861 mu 146,024 77,338 269,202

262.128 t h 57 RLMENT STION + C CN T R O L 1 LT 8,025 1 LT o C. M N 733 37

262.129 S E IO S / F O LN D A T 104 5

. _ _ _ _ _ _ _ _ _ - _ _ __ _
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f
l IABLE. 2-13
(

PaGE 12| plant ((DE CCST 3 a$ 15 Cos* ESTI?tAtt . 800 ?*.e LJi FUlTU8 COAL Fl W
692 C7176 CNCF-TNFOUGH Co0 LING SYSTEM 03/C1/7m~

....... FatT00v .....*** * * * * . * * . * * * * * * * * * * * * * * SITE *********************** TO T a t
DCCT NO. a C COU N T O f s t o IP T IO N QuaNTtf* COSTS ava NT I T. Lasce nei L asco COST COST Co$f5

".a T E 9 f a t.......... .......................... .......... ............. .......... ............ ............. .........eae ..............

262.1291 C>t0arsatICN $*STE* 1 LT 80,000 1 (T 200C Mk 25,4?' 2,587

2ti.120 Sato s / 80bNonTION5 80,00C 200C => 25,874 2,587 106,461

2 f 2.12 C IS C JL a T IN G wafte Sv 51E m 1,853,060 4359 5 mu 534,084 116,107 2,593,251

262.16 DE-!CING 5 ? $ 7E *
.....................................

262.161 # C le T I%$ us(M!NERY
........._................__. .......

262.1611 DJ -1 C ING PLdPS + * C 10 # 5 2 Ea 49,900 1 LT 112C mH 14.304 1,480
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . .

262.16111 CE-ICING PL*P5

N
: 262.16112 CE-ICING Pt*P *07085

w

$ 2 t 2.1211 D E-I C ING P U*PS + 40f0e5 69,00C 112C => 14,804 1,480 66,184

262.161 ROTa f tNG m acMINE RY 69,900 112 0 m M 14,806 1,480 66,19'

262.165 P!FING
.....................................

262.1651 2 IN . + $4aLLES

262.1652 2.5 th. + La nGE e
.... ........................ .....

262.16521 CCRCRETE 689LF 12,594 iLt 218 me 2,795 279

262.1652 2.5 14 * La eGER 12,59& 218 = > 2,793 279 15,666

262.165 PIPING 12,59& 218 p p 2,793 279 15,656

262.166 valvf 5 2En 13,600 71 m k 9 20

262.167 [R(AvsTION
.................._....... .._ _....

262.1671 E ant M EucagsTION 400 3 C v 1000 mw 10,710 4,003

_ _ _ _ _ _ _ _ _ _ _ _. . . . _ . . . ._ _ . . . . . . . . _ . . . . . . . . . . . .. .. . . .. _ _ _ _ _ _ _ _ _ _ _ _ . _
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TABLL 2-14 i

COST ESTIMATE - 800 *Ne LOW SULFUR CGAL FLANT"

SATCRAL DRAFT C00LINC SiETEM ;

I

Cost Basts
7*76 ------FACTORY------ -----------------------SITE-----------------------

Account Nebe r Acc e : Description Q. ant i t y Costs Quantity labor Hrs. Labor Cost Material Cost Yot al C yst s i

262.128 Inst runentation and Cor t rol 5,350 45 MH 548 27 |

262.129 Skids twandations 42,150 1346 NH 17,448 2,492
*

262.12 Circulating Water Systen 2,099,049 39315 MH 482,481 101,944 2,683,474
!262.13 Cooling Towers
[

262.132 Heat Transfer Equipment 6,810,000 164700 MH 2,131,218 213.122

262.138 Inst rument at ion and cont rul 36,000 300 MH 4,279 214

262.13 Cooling Towers 6,846,000 165050 MH 2,135,497 213,336 9,194,833 '

262.15 Main Ct. Make-up & R1cudown sys,
tO
a 262.151 Make-up Water System 334,060 9665 MH 104.984 30,798 '~i

W
.u 262.152 Blowde.n System 48,950 351 NH 4,487 439

262.153 Make-up water Pretreatment Systm 613,000 28531 MR 369,103 73,821

262.15 Main Ct. Make-up'& Bloudn, Sys. 996,010 38547 MH 478,574 105,058 1,579,642

262. Mechanical Equipment 10,084,594 247956 MH 3,169,986 427,331 13,671,911

26 . Main Cond. Ht. Reject. Sys. 10,162,807 299113 MH 3,756,651 984,141 14,903,599
I,

2 . Total Direct Costs 136,616.375 5220033 MM 64,319,222 39,248,724 240.184,321
i

*9 . Total Indirect costs 29,777,000 800000 MH 8,338,5Pe 11,142,000 49,257,500 i

iTotal Base Cost 166,393,375 6020038 MR 72,6 5 ,722 50,390,724 289,441,821
|
I
P

* Detailed Cost Breakdown for Account Number 9., Indirect costs for Mechanical Wet Towere, is in NUREG-0241 Report.
1
<

i

!
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2ASLE 2-15
i

C05! E5!!MA R - 800 W e LOW S'.LFJR COAL PLANT
FAN- ASSISTED NARRA!. DRAFT C00 LING SYSTEM

Cost basis
' 7 7 t. -- ---FART 0i4y--- -- -----------------------5ITE--------------------

.a,*)t3 r-st. faaretty Labor Hrs. Labor Cast M,st e ri s! Os t Total CostsAc c m r N rber A.(cont Des <rt - + 4

20 . Land and Laad RigL , 500 AC 2,000,000 2,000,000

21 . Structures and Impreverents 2,591,575 1239000 MH 14.363,991 21,42B,985 38,364,553

22 . Boiler Plant Equipment 63,614,516 1551622 MH 19,494,SR6 3,968,733 37,078,140

23 . Ibrt tne Plant Ecu r ent 49,109,337 1007161 MH 12,805,021 3,268,137 65,182,495

24 Fla tric Flant Co s t ; t* 6.2S2,857 9 39146 MH 11,522,29'. 7.183,541 24,988,698
*

25 . Min e11ancous Plant F u ment 5,188,759 221988 MH 2,812,632 704,962 8,736,35)

,26 Main Con 3cnser acar we J r. t s- a.

201. structures 78,213 51157 MH * 596,665 556,810 1,231,683

262. Mech.enieaL Equipr,ct

1

262.1 Heat Re l.-( t h on Systen*
w-
k.

262,11 Water int ake Equipment

262.111 Rot.ating Machinery 2,000 151 MH 1,996 200

262.114 Purificat ion & Filtrat ion Equip. 125,500 4620 MH 57,899 6,439

262.115 Piping - Streen Wash 2.730 273 MH 3,539 354

262.116 Valves - Screen Wash 12,900

262.117 Piping - Misectlaneous items 405

262.11 Water Intake Equipment 143,535 5044 Mit 63,434 6,993 213,962

262.12 Circulating Wat er System

262.121 Rotating Machinery 1,347,000 8100 MM 107,057 10,706

262,125 Pipe 455,299 17254 MM 222,991 22,299

262,126 valves 201,250 560 MH 7,258 726

262.127 Piping - Miscellaneous Ites 11860 Mit 125,196 65.494

* Detailed cost breakdown for this account if found in Table 2-37.

._- __ - - . . _ _ - _ . . . - - _ _ _ _ _ .
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1AELE 2-15

FCOST ESTI*.A!E - 500 We LOV SLIFTP COAL PLANT
[

| TAN-ASSISTED NATL'RAL DRAFT COOLING SYSTEM
f

f

! '!
| Cost Basis

|7/76 ------FACTORY------ -- --------------------SITE-----------------------

Account Mrber Account Description yuantity Costs Quantity Labor Hrs. Isbot Cast M.irerial Cost Tot al C..u s j
i |

| 262.128 Instrurrentation and Control 5.350 45 MH 5 /.8 27 i

262.129 su ds.Tounda t ion s 42.150 1346 MH 17,448 2,492 |i

i
-

262.12 Circulating Water Sy s t e 2,051,049 39165 MH 480,498 101,746 2,633,293 t
1

i f

f
|

| 262.13 Celig Towrs
! f262.132 Heat Transfer Equi;eent 4,974,200 84350 MH 1,091,489 109,149

i4

262.138 In st ranent a t ion and Control 53,950 451 MH 5,514 276 i
|
i .

262.13 Cooling Towrs 5,028,150 84801 MH 1,097,003 109,425 6,234,576 [
L

i
1 262.15 Main Ct. Make up & Blowdown Sys. .

I 262.151 Mak e-up wat e r Sy st em 334,060 9665 MH 104,984 30,798 |
;. -

j C 262.152 Blowdewn System 48,950 351 MH 4,487 439 |
l
i

4

262.153 Make-up Water Pretreatment Syst e 613,000 28531 MH 369,103 73,821 |
-

.

!262.15 Main Ct. Make-up & Blowdn. Sys. 996,010 38547 MH 478,574 105,058 1.579,642

262. Mechanical Equipment 8,218,74 167557 MH 2,119.509 323.222 10,661,475 {
l

26 . Main Cond, Ht. Reject. Sys. 8,296,957 218714 MH 2,716,174 880,032 11,893,163 |
l

i
'

2 . Total Direct Costs 135,084,001 5177631 MH 63,745,000 39,434,401 239,263,402

*9 Total Indirect Costs 29,700,000 800000 MH 8,333,500 11,142,000 49,180.500

Total Base Cost 164,784,001 5977631 MH 72,083,500 50,576,401 287,443,902 !
t

r
.

!
:

>

!

!
'

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

i
!

. . . . - _ . . - - _ _ _ _ _ . - _ -, . . . - _ . - -
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j 2.8 800 MWe 11IGli SULFUR COAL-FIRED PLANT COOLING SYSTDIS
)

The cooling requirements for this plant are identical to the requirements

of the 800 MWe low sulfur coal-fired plant. llence, the design of ths.

alternate cooling systems remain identical and are as presented in
f

| subsection 2.7.

!

>

I

M

1

|

,

|
'

t

i

e

t

:

I

!

!

I

,

]

i

1
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TELE 2-16
PAGE 1

PLANT CODE COSY 0451S COST ESTIMAM - 800 MWe Rf CH StJLFtTR COAL P! ANT
692 07/76 ONCE-TMPOUCH COOLING SYSTEM 05/02/7s

ratfoey ...- ... ...................... Stre ....=*............. **. 70fAL.......

ACCf 40, 4CCOUNT CE5C4!Pt!O4 3U44t!ft (3575 CUANT!Yt Las0R *ES La900 (t si usTER[AL COST COSTS

.......... .......................... .......... ............. .......... ............ ............. ............. ..............

2 TOIAL DIRECT COSTS.

....... .............................

2D . t a 'e 0 ANC LAND R[(wf5 1 (T 2,000,000

21 Sf auc tumE S * !=FROVE FF NT S 1 LT 2,054,780 1 L1 1126623 Md 16,065,0$3 21,865,140
.

22 . do!LE # PLANT EQUIFmEbf 1 LT ? $ ,72 6,9 9 0 1 LT 2581o18 Pd 32,440,810 11,v67,200

23 . T us al hE Pt s NT EJu!PMENT tt 4 e ,7 5 5,0 3( 1 LY 97bP63 Fr 12,t27,019 3,250 560=

2L ELECTEIC PLANT E6u!P**NT* 1 Lt 7,237,01h 1 L' 1Ctte'1 *H 12,66b950 7,458,550
.

25 . MI SC E LL ANEOUS PLANT EQUIrT 1 LT 5,1s8,759 1 LT 22198A *H 2.862,o!2 704,962

26 M&l4 COND HEAT EEJECT 573.

........................... .........

261 SYRJCiuRES
t .....................................

-

261.1 maaE OP wie INT + Ol$CH $TR*
N .......................... ..........

261.11 INTAKE STRUCTURE
.....................................

2st.111 E ECRW ATION WORK
.....................................

261.1111 E n ef d ERCAVATION 2700 tv 675 ** 7,893 2,700

2E. 1112 ROCK EXCAVATION 9700 CV 77e0 mw 90,715 35,800

261.1113 SHEETING (TEMP C0FFEeDag) 120 T4 2400 aw 32,928 20,400

261.1114 STRCT SfL (TEMP COFFERDAM)

1 LT 6500 *w 60,5$D 61,000
261.1115 PURP!NG

17335 MH 102,113 122,000 315,013
261.111 EXCAvai!ON woen

261.112 BEaWING PILES (57 EEL)

261.113 SUBSTRUCTURE CONCRETE
.....................................

70600 SF 28260 md 311,855 70,600
261.1151 F0enw0aK

* Detailed cost sui:miaries for these accounts are found in Tables 2-39 and 2-40.

- _ _ _ . - _ _ _ _ - _ - _ _ - _ _ - -



. - - _ - - _ - - - -- -._ _ - . - _ _- _ _ . . . __ . .

TABLE 2-16
PAGE 2

P t a ~4 f CODE COST ba515 COST ESTIMATE - 800 MWe HICH SUI FUR COAL PIANT
692 0I/?6 ONCE-THROUCH COOL 11EG SYSTEM 03/02278

....*** FatiDay **** * * * * ***********.=********* 5tfE ******************.**** TOTALatti %C. ACCOUNT DEstelpf!O4 Guanttiv (35f5 QuS4fift (8 don we5 tavon COST .m a T E n l at COST CO5TS
.......... .......................... .......... ........... . .......... ............ ............. ............. ..............

261.1132 EE11Fon(19G STEft 732 IN 730') Fn 94,2$7 1C9,500

26'.1111 C04C*ETE 3400 (v 2925 ms 20,871 12t,800

261.5136 E m st D DE D 5YEtt 2 t+ T4 2507 mw 30,067 28,000

261.1135 C 04C R E f E FINISH 39006 5F 391 ad 5,'393 390

261.113$ b a f E A P&OOF ING

261.1'37 (CN5fpVCfl0N JotNTS I f 15 SF 1C76 =w 11,P42 1,075

261.1'33 #Ud3tNG CONCRETE 50# FACES

261.113 SUdifouffuRE ( O N f. P E f f 42432 *H &91,119 334,365 816,283

261.114 SUPE a stRUC TUE E
.....................................

N
I

261.1141 CottaETE wCatoa
w
CD

261.1162 519JCfuEAL * mist. STEEL
..........--.........................

261.11621 StruCiunat 5-

261.11c22 Gett!NG (Gatv) 840 SF 145 mw 1,861 2,520
t

r

2ct.it423 wagoaAlt 200 LF 129 a* 1,564 2,000

261.1162 SYRUCTbRAL 4 m15C. $1EEt 265 ** 3,425 4,520 7,945

.

261.1143 E sit a les watti
.................--..................

261.11431 (04CREtt

261.11432 ma50 mar 1*15 Sf 344 *w 3,925 3,s50

261.1153 Entfelon watts 544 MM 5,925 3,850 2,7F5

261.1145 acor CEtt
........................_._..........

26t.11641 METEL #00F DECK 750 SF E5 MH 586 150

i

, . , , , - n ,, +, . . - - - -, . --- - .. -. . . , -
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TARLE 2 16
PAGE 5

Pt441 C0DE CC51 eA535 COST ESTIMATE - 800 MWe B1Gi SITLTUR COAL PLAMT
05/02/78(*CE-TRROUCH COOLING STSTEM692 0F/76

....... Facion, ........ ...................... Stit ***...*..*******...***. TOT 4L

ACCT %0. aCC0017 DE SCRIPT ION 3J44TITY (JSTs GUANTfff 18908 NES L40t8 CD51 mafte!AL COST COSTS

.......... .......................... .......... ............. .......... ............ ............. ............. ..............

261.61 @J1L DikG SieUCTU8E
.....................................

261.&11 EaCAVATIOM wCRE
............... .....................

.

$3 Cy 13 ms isc 53
261.6111 E m aid EECAvattow

st Cv 12 = . , 115 41
26*.4114 BaC(PILL

25 PH 256 94 352
261.411 ERCAWATICN WCEF

261.413 SusSisuCiust CC%CEETE
.....................................

li t, SF 65 NH 934 216
261.4131 F O R* W C9 E

2 f t: 51 aw 657 750
261.6132 aEI47.5 TEELN

12 Cv 9 m 91 386t

C 261.4133 C04C4ETE
-

2$1.4134 E*0E00E0 STEEL

105 SF t aw 9 1

261.4135 FLOOD FI415u

261.4136 wa TE m pa00F ins

50 SF 50 aw 552 50
ic 1. 413 7 CowSTpuCit0% J0twTS

261.4133 augsthG CowCnETE SuarACES

105 5F 2 mu 27 13
261.4137 wief FAS4!C

198 mw 2 274 1,&16 3 688
261.613 SUBSTRUCYuaE CONCEETE

261.414 50Pfa5YRuttuaE
.....................................

261.4161 CONCRETE WORK

261.a142 SfeUCT. e atSC. STEEL
.....................................

261.41421 Si ed( T. STEEL

2 TN 100 MH 1,302 2 200
261.41423 MISC. FRAMES. ETC.
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TABLE 2-16
POGE F

PLAN 7 C00E C0$T eASI5 COST ES'IMATE . 800 NWe HIGH SUI. FUR COAL PLANT
602 07/76 CNCE.THROUCH COOLING SYSTEM 03/02/78

**..... (ACT0kT *.*..*** *****.**..*.***..***.. 5!TC *.**...*.**.**......*** TOTAL
Casi COSTS

".ATEstALACCT NO. ACC0uNT DEStatpTION aua=11TY C3575 CuaNTITv taeGa aos taa0e COST
............ ........................ . ........................ .......... ............. .......... ............ .............

261.41 BUILCthG STRUCTURE 441 M4 5,664 5 888 11,552

261.42' LIG=YING + SE#WICE POWE#

261.4 CHLO91NAT10N oufLDING 461 14 H 5,66 5,d88 11,552

261.5 OISC4ARGE TUNNEL * CANat
.....................................

261.51 EWCAJ4 TION
.....................................

261.511 { ART H ENCAVATION 1607C CV 4018 MH 43,035 16,070

261.512 ROCK EnCavaTION 19130 Cr 15304 MH 163,912 76,520

261.514 8ACKFILL 6975 C' 2693 aw 23,d44 8,975

N
I
w 261.515 DEJATE41NG
N

261.51 EXCAVATION 22015 mw 235,701 101,565 337,356'#

261.53 SU35frutiueE CONCRETE
.....................................

261.531 F049doen 85550 SF 34220 MM 377,871 85,550

261.532 mEINF0 ACING STEEL 593 TN 14825 MH 191,438 237,200

7S00 CY 5925 MH 60,507 276,500
261.533 CONC a E T E

261.534 E"0EDOED STEEL

261.535 Floot FINISH

261.536 W ATEspn00f tNG

261.537 C0=57Rutit04 JOINTS 4690 SF 4690 MH 51,790 4,690

261.53S 4U33tNG CONCRETE SURFACES

59660 *d 681,606 603,940 1,285,546
261.53 50057RUCTudE CONCRETE

261.5 DISCHAEGE TUNNEL + CANAL 81675 MH 917,397 705,505 1,622,902
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TABLE 2-17
?

COSI ESTI': ATE - 600 We RICH SULYrit COAL PLANT
NATURAL DRAFT COOLING SYSTEM '

Cost Basis
7/76 ------FACTORY---~- -----------------------SITE-----------------------

Accoent Nurrbe r Account De sc r ipt ion Quantity Costs Q'untats labor Hr s. 1. abor Cost Material Cost Tatal Costs

262.128 instrumentation and Controi 5,350 45 MH 548 27
i

262.129 Skids / Foundations 42,150 1146 MH 17.448 2,492

'
262.12 Circulating Va ar System 2,099,049 39315 MR 482.481 101,944 2,683,474

262.13 Cooling Tever,

262.132 Heat Trans f er Equi;mnt 6,810,000 164700 MH 2,131,216 213,122

262.138 In st rument at ion and Cont rc'1 36,000 350 MH 4,279 214
,

262.13 Cooling Towers 6.846,000 165050 MH 2,135,497 213,316 9,194,831

262.15 Main Ct. Make-up & Blowdown Sys.
>J

[ 262.151 Make-up Water System 334,060 9665 MM 104,984 30,799
,

L,:

* 262.152 Binwdown Systea 48,950 351 MH 4,487 439
t

262.153 Make-up water Pretreatment Systen 613,000 28531 MH 369.103 73,821

262.15 Main Ct. Make-up & Blowan. Sys. 996,010 39547 MH 478,574 105.058 1,579,642

262, Mechanical Equipment 10,084,594 247956 MH 3,159,986 427,331 13,671,911

26 . Main Cond. Ht. Reject. Sys. 10,162.807 299113 MH 3,756,651 994.141 14,903,599
i

2 Total Direct costs 149,539,051 6352716 MM 78,754,920 48,663,616 276,957,587.

*9 - Total Indirect Costs 36,084,000 972000 NH 10,112,500 14,113,000 60,309,500

!

Total Base cost 185,623,051 7324716 MM 89,867,420 62,776,616 337,267,087

.

.I

b

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

.
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TABl.E 2-19

DETA11JtD Ct'ST ESTIMATE FOR ACCIA'NT 23. TUIt31ME FIANT EQt*1FMIDit
124) MWe I'RESSt' riled WATER PEACT0lt * ENICE THROtC51 COOLING SYSTDI

Cost Baels
7176 F ACTORY ------- ............................. 577g................................

Account Nustber Acc Net De sc ript ion O m ttrv Costs Quantity Labor Noure 1sbor Cost Naterial Cost Tetal Costs

23 hrbine Flant Equipment j
k

231. hr'e tne Generat or 54,874,642 417379 MM 5,194,091 1. 2P 7,46 5 61,3 % ,198

233. M iensina Svetems

233.1 Cancenser Equipment 4,238,086 76233 NH 1,016.197 101,921 5,358.102

233.2 Coad n sate Systen 2,k39,200 156893 MH 2,004,e85 kO6,057 4,899,142

213.3 Gee Removal $vstne 324,186 8 7 59 1*R 11),A48 11.512 449, % 6

233.4 Turbine Byress system 150,000 150,0iw

233,5 Condensate Pelishina 1,503,520 42102 NH 544,364 54,174 2,102,058

233 Ccmdensing 5yereurs n,703,990 28398f MM 3,6BI,29h 373,566 12.958.A48

N 2%. Feed Heatin L $ stem, 6.807,502 427%9 MH 5, % 8,535 632,545 14,988,582J
e

[ T35, Other hrblue Plant Fea t reent 7,608,166 539642 MH 6,993,950 709,313 15.111,729
V

2 36 Instement et ton and Control 1,134,670 13973 PH 170.805 15.447 1.320.962

237 Turbine Plant Miscellaneous Itees 121441 Mit 1,440,145 2,tw6.626 1,506,571

23 h rbine Plant Equireent 90.929,270 18s*030 PH 23.029.820 5,284,800 109.242,890

m

. . . _ _ . _ _ - --_ - -, - . - *- - --m- - - - . - + - ~ _ - . _ . _ _ . _ _
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TABLE 2-20

DETA111D COST BREATIwSN OF ACCOUNT 24, E1.ECTDIC PT. ANT EQt'IPS2tT
1200 MWe PRESSUR12ED WATER FFACTOR - ONCE P! Pot %H COOLING SYSTEM

Cost Basis
7/76 -------FAC*t*T------- -------------------------------SITE--------------------------------

Acco mt Neer Account Description Quantity Costs Santity Labor bure labor Cest Noterlat Cost Tot al Cost o

242. Station Service Equireent

242.1 St et ton Serv &Startup KPGt

252.11 Cntt Auntitary Transformer 423.987 4728 NR 58,483 5,851

252.12 Feserve Austliarv XPet 816,873 5691 MM 70,601 7,04C

262.13 Feuedeti ms for ITwRS 11519 MM 129,586 70,619

242.1 Statten de v&Startup IPGt 1,260,aan 2193g 3.M 258,470 83.510 1,582,836
g

,e 242.2 Unit Substationsa

44
* 76? 11 toe 4 Cec * er $witchneer

2k2.211 Noe.-Class 1E Switchgear

247.2111 C1C Tower + Fire Pump House 27,889 618 MH 7,646 765

242.2112 Balance of Flent-No CT+FP4 $$$,001 11126 MR 137,636 13,764

212.211 Non-Class IE Switchgear 615,890 11744 MM 145,282 14,529 775,701

242.212 Class 1E Switchgeer 145,000 5200 MH 6?.,328 6,433

242.21 Loed Center Switchgest 1,060,890 1694 MM 209,610 20,962 1,291,462

242.22 ! cad Cancer Treeefsemero

242.221 Non-Class IE Transformers

262.2211 C1g Tower +F!re Pump Mcese 11,778 450 PM 5,563 556

242.2212 Balance of Plant-NO CT+FPR 212,000 8093 FM 100,114 10,011

242.221 Non-class IE Transformers 223.778 8543 Mt 105,677 10,567 339,07e

262.222 Class IE Transformers 124,000 3e00 Mit 47,009 E.701

242.22 Lead Center Transformers 347.778 12343 FM 152,666 15,298 ?15.732

242.23 wiscellaneous IFMRS 15,000 899 PH 11,123 1,112

242.2 1*ni t substatione 1,423.668 30186 MM 373,619 37.142 1,834.429

_ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _
.- - - -- -
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TABI.E 2-20

DETA11.ED COST BREAFDNN OF ACCT 11tT 24 E!.ECTRIC P!Arrt ?fy1N

1200 MWe PRES 5t'RIZFD WAT'R REACTOR - (WCE TWMe~.E CtPLING SYSIDI

Cost Baels
7d76 - - - -- -- FACTORT ------- --------------------------------SITE--------------------------------

Accovet fiumter Account De sc e t rt ion Wantity Costs Quectity labor Hours IeSor coet Materia? Cost Torel rests

242.3 Austiterv Pwer S>urces

212.3 Aem tit erv Power sources 4.019,663 41723 MN 521,324 77,674 6,61?,A66

242. Stetton Service Eect reent 6.643,391 93847 MN 1.143.214 198.625 R,034,135

243. Switchboards

243. switchbcorde 460,000 10372 MM 128,205 61,093 649,298

fik Prot ec t ive Etuireent, g
e

e-* 244 Protective Equipment 84003 MM 1.03A,084 532,600 I,570.689
(J
O 754 Fleet. St ruc + k*t rina Conter

265.1 ttndergrewm4 INe t Lee

243.1 thdergroued Duct Runs 47902 NR 549,724 258.222 807,946

245.2 Cable Troy 213679 MM 2.629,729 1,056,622

245.3 Conduit 263685 MM 3.262,110 741,702

245. Elec.Struc -Wiring coiter 525466 MM 6.s21.562 2,056,546 6,478,10s

246. Power & Control Elrica

2k6.1 Cenerator Circuite Wirira

246.1 Cenerator circuit s Wtring 435,050 15368 MR 188,955 16,896 6A2,901

246.2 Station Service Pwr Wirina

2a6.21 Mig % voltage Sus +(ette

246.212 Cable

246.2121 15 kV Cable 7629 MR 93,798 447,595

2'6.2123 5 kV Cable 9041 MH 111.162 300.580*

246.212 Cable 16670 MH 204.960 748,175 953,135

246.21 Rith Voltage Suedeble 16670 MR 204,960 748,175 953,135

_. __ . ... . . . . _ _ . . . .. . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . .. . . . . . _ . . . . . . . _ . . . . . . . _ . . . . . . . . . . . . . - . . . . . . . _ _ _ . . . . . _ . . . . . . _ .... . . .. . . . . . . . . . . . . . . . . . . _ _ . - . . . . . .
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TABLE 2-20

i ITTAtlED COST BFJ.AKIMMI 0F ACC0tFT 24 EIZCTRIC P1 ANT Eff1FI?!?
1200 MWe PRESS 1'RIZED WATER REACMR - ONCE THROLEH C101.1M 'YSTEM

Cost Basie -
7/76 --- -FAC TRY-------- ------------------------------51TE-------------------------------

Acco.e! ';eder Acco mt 15 esc ript ion % entity Coste Quantity 1Aber wre Isber Cest Material Cost Total Cents

246.22 1.cw Voltage Boe4 Cable

2 6.22 Im Tottaa, Sus + Cable 61315 PM 753.807 313.031 1.M 6.918
;

1

' 2a6.2 Station Service 779% W 958.847 1.061.206 2.020.053

246.3 control Cable 248525 PM 3.055,613 2 ?B8.621

26.4 tast riseent Wite 221342 MH 2.721.586 1.4e3.346
,!

246.3 Cont eiteen t renetretions $36,300 2M70 NH 300.007 10,001 *

, w 216. Fower & Control Wiring 941.350 39'618 MH 7.225.206 5,104.070 13.270.626e >

W
N 24 Flectric Plant Eeutteent 12.660,650 1364?$2 MR 16.751,510 B.031.310 37.243.270

;

l
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TABLE 2-21 ~

DETA!!iD COST RPEAFIM Pfm ACCot_NT 24 ELETRIC FIMT EQt!IPMETT
*

1200 Plie FFIT!!71ZEV WATra REAC1Nt - FAN-ASSISTED 184TttAl. TRAFT (mt.ING STSTYN ,

'[

Cost B sts
$7/76 -- -----FACTt*Y-------- ---- ------- --------------SITE--------- -

Act- st *'d + r Ac c. nun t t'en tfetion Q.santity Costs Quantitj !.be+r Me er s 1.aber Cost Material Cost Total Cest s
24 Elec t r ic F14M Fr i ment

241 Evitchgear

261 Switchgear &,461,000 6445 3 MH 797,321 79,684 5,338,005
262, St ation Sers it e Eq stement

242.1 Station Sete65tsrtup K Fwit

e.J
2!,2.1 Statirm Serv 6St arttrp KFMR 1,472,000 26054 MR 307,014 99,255 1,878,269

h 242.2 Cnit substatim s 1

=
t2a2. 21 tcad Center Switehaear '

242.2:1 hn -C l a s s 1E Switthrear

242.2111 C!E Tr>wer+ Fire Pump House 3 M , b66 7117 *91 91,755 G,I76 [
24? 2112 Balanc e of Plant -% CT+FPH 598,001 11126 *01 137,636 13,7 4 h

242.21t Non-Class TE Swite.hgear 922, % 7 ! R 55 3 ''N 229.391 22,960 1.174,998
!20 212 Class IE Switchgear 645,ono $2m MH 64 329 6.433

242.21 lead Center 9witchsear 1,36?,H 7 2 3 74 3 wit 293,719 29,373 1,690,759 i

25, 22 lead Center Transformers *

}212 221 %n-Class 1E Transformers
#

2?2.22!! CIA Towr+ Fire Pump House 141,333 5396 MH 66,752 6,675

2;2 2212 Balance cf Plant-b CT+FPM 212,000 8093 MM 109,114 10,011

242.221 Men-Class IE Transfor=+rs 353,333 1 %89 MH 166,866 16,686 536,885

242.222 Class IE Transfereers 124,000 39% MH 47,009 ',701 |

242.22 lead Center Trs*tsformers 477,333 17289 MH 213,875 21,387 712,595

!

_ _ _ _ _ _ _ _ _ _ _ . _ _ _ - .. ___ _- . .- __ _ . - _ - ._ . _ , . _ . _ , - . . _ _ . . _ _ - - . _ _
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TABLE 2-21 t
,

,
'

DETA111D COST BREAK;WM Ftst ACCtw.Tr 24. ELEC11LIC PIA!r! EQUIPMcNT

1200 MWe PRESS 11tIZED WATER REACTOR - FA!E-ASSIS1TD BATURAL DRAFT Conll!EG SYSTDti

i

Cent Basis
7;?g s. .. . ..- F ACTOR T ------- - ------- --- ----~~--SITE-~~~------ II

o

Acceunt wseer Ace w t re= c r f ?t i 'n Quactity Costs cuantity Leber Hours Labor Cest Material Cost Totel Costs !

242.23 Miscellanea a xfars 15,000 899 MM 11,123 1,112

242.2 iMit instat ions 1,860,000 11931 *et 518;717 51,872 2,430,569

i
242.3 Auxiliarv 7 ver Scurces

242.3 A w iliary Pewer Scurces 6.018,863 41723 6 526,329 77.674 1,617,866

242. Statien Serrice Equipment 7,350,863 109713 *!M 1,347,060 228,801 8,926,724

243- Switchbear f s
t

243.- Switchocards , 00 10372 PSI 128,705 6.1,093 649,298H
Ln3
@

244 Pretec ti' e fui?vi
'

214 Protective Equipment 84003 MH 1,036,086 532,600 1,570,688

{245. Elect. Struc +Elrina Contnr
h

245.1 tMdergrwd Ne t Runs j

245.1 IMdergra md *> ct Rune 5 3071 MH 609,061 286.075 895,136

225855 MH 2.776,978 1,115,726 1
245.2 Cable Trar

2%2508 MH 3,473,555 7 % ,554
245.3 Cendoit

561434 MH 6,859.574 2,19's,353 9,055,927'

245. Elect. Struc *Wirisg Coetnr

246. Power 6 Centrol Wirina
a

{ 246.1 Cenerator Circuits Wiring i

'I 246.1 Cenerater Circuits Wiring 435,050 168 NR 164,955 15.8% %2.901

246.2 Station Service PWit Wirina
,

246.21 Mish Vettane Bes-Cable

17184 M'I 211,292 759,187 970,469
2&6.21 Migh Voltage Bus <able

5

1

t

L

,,, , -. . - . . . - - _ -
-- c-.----
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TABLE 2-21

DETAILID COST BREAXIKEP8 FOR ACCOL1fr 24 ETETRIC PtAFT EQUIPMENT,

1200 MWe PREsst.1tittD WA1YR RF. ACTOR - FAN-ASSISTED WA111tAL DFAN COOLING SYSTEM

Cost Basis
7/76 --------FnCTOR Y-------- ---------------------------51TE------------------ -

I
Ac count mmber Accov>=c Descrirtion Quantite tests Quantity 1. abet Hoors Laber Ccst P.aterial Cost Tetal Ceste

246.22 Low voltage B2,<able

246.22 tow voltage Bue< able 62238 *fH 765,240 3i,0.757 1,103,99? f

246.2 Station Service PWR Waring 79422 704 976,522 1,099,944 2,076,4^6

246.3 Ccmt re! Cable 270720 *G4 3.328,600 2,819,250

216.4 Instromect Wire 211110 m 2.9 % ,533 1,530,957 I
ry"~ L

e 246,5 Ccmtainment Penetrattons 306.300 2f400 et 300,007 30,001
W
D 246 Pcwer & Cent rol * * -ing 941,350 631020 "H 7,738,t17 5,4 M ,048 1%,199,915 iO

28 . Elec tric Plant Equireent 13,213.213 1&M995 "Ji 17,928,865 5.597,479 39,739,557
2

'
!

i

i
n

a

L
,

5

J

r,

l

i
,

b
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TABE.E 2-22 .

I
kDETAltfd COST ESTIMATE FOR ACCWNT 24, EllCTRIC PIMT QVIP*ENT

1200 t'We PRESS 131 ZED WATER REACTOR - NATURAL DRAFT C00!.11G $YSTfN

C:st Bests
7/76 --------FACTORY-------- ---- ------------51TE-~~-----------------------

Acceunt Number Account Uscription cuantity Costs cuantity labor Hours 1. abor Cost Materlat Cost Tetal Costa

24 . Electric Plant Eculpeent

241. Switchaear

241.1 Gen Eqvt $witchaear

241.1 Cen Eqpt Switchgear 735,000 84 30 MM 104,286 10,360 849.666

241.2 Station Servtce Switchaear ;'

y .-$.4, Medium voltage Metal Clad

-
d 241.21 Medium voltage Metal Clad 2,870,000 35 341 MH 437,189 43,720 3,350,909
@

241.22 Station N tor Ccetrol entr

241.221 Non<taes IE 480 v MrC 443,739 10263 MH 126,954 12,695

241.222 Class 1E 480 Y MCC 370,000 9442 MH 116,802 11,680

241.22 Station Motor Control Cntr 813,739 19705 MN 243,756 24,375 1,081,870

241.2 Station Service Switchgear 3,683,739 550"46 MM 680,945 68,095 4,432,779 ,

241. Switchgear 4.418,739 61476 MH 785,231 78,475 5,282,445
.

t

242. Station Service Equipment

242.1 Station Serv &Startup XFM

242.11 t'ni t Aualliary Transfener 481,599 5370 MN 66,433 6, f,4 3

242.12 Reserve Auxiliary IFMR 925,691 6449 MH 72,780 7,978

242.13 Foundations for Xfurs

242.13 Foundations for Ifars 13391 MH 150,641 82,094 232,735

242,1 Station Serv &Startup ItFM I,407,290 25210 MR 296.854 % ,715 1,800,859

242.2 Unit substations

,

_ _ __ ___. __ _ _ _ _ _ _ ____
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TABLE 2-22

DETAlf.ED CMT EstDuTE ETs ACCot'!fr 24. Et.ECTRIC PIAltT EQUIP" EXT
1200 MWe PRES 5tatI7ED WATER REACTOR - MATT 1tAL DRAFT NLI?IC SYsTIM

j

!
<

q

Cost Essas
7/76 --------FACTORT-------- ---------------------------SITE------------------~~-------

Att wnt Ader Ac c oun t Sescr M M Ouantity Costs rysan t i t y Imber Wurs Labor Cost Material Cost Tetal Cests
212,21 Imad Center Switchgear

242.21t ka-Cl os e IE switchgear

242.2111 C14 Tcwer+ Fire Pump House 2 7,f! A9 618 MN 7,646 765

242.2112 Balance of Plant-No CT*FPH 5R9,001 11128 Mit 137,636 13,764

142,211 kn-Class 1E Switchgear 615,890 1174+ Mt 145,282 14,529 775,701

M 242.212 C!aes 1E Swa: vgear 445,000 5700 MM 64,328 6,4334
W
p 252.21 toad Center Switch ear 1,060,990 1*9|*4 MH ?O9,6LO 20,962 1,291,162F
N

242.22 1.caJ Center *ransformers

242.221 hn-C l as s IE Tran* formers

242.221L C14 Tower + Fir 6 Pump House 11.778 450 MH 5,563 556
*242.2' Salae(e et Plant-h CT+FPH 212,000 8093 MH 100,114 10,011

242.221 Non-Class IE Transformere 223,778 $ 5 ?. i MM 105,677 10,567 340,012

242 2'2 Class IE Traneforme,s 174,000 1800 MH 47,009 4,701

242.22 toad Center Transformers 347,778 !2 M 3 *et 152,686 15,768 515,732

242.23 Miscellar. ecus XFMR5 15,000 899 MH 11,I23 1,112

242.2 t' nit substat ions 1,423,668 301% *tM 373,419 37,%2 t ,8%,429

242.1 Auxiliary Power Sources

242.3 Availlary Power Sources 4,018,863 4tF2) MH $21,329 77.674 4.617,866

242. Station Servire Equipment 6,849,821 97119 Mi 1,191,602 211,731 8,253,154

243, Swit chboard s

24. 3. Swit chboards 460,000 10372 MH 128,205 61,093 649,296

_ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _
-.

__ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _
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TA312 4-22

DETAI11D COST ESTI" ATE Ft* ACC0tntT 24. ELECTRIC PLAlft Et7 LIP *E'Fr
1200 MWe PRESSURIZED WATER REACTOR - NATillAL DRAFT COULING SYSTEM

t
j

iCost Basis
,

7/76 ------- - FAC10 R Y -------- ----- - ------ ----SITE- -------- --

!

Account Weber Account Description Quantitv Costs Ovanttry Lbor Hours Labor Cost Material Cost Total Costs
i

214 Fretective Equipment i

244 Protective Equipeant a6sg3 wH 1,038,088 532,600 1.570,688

245. Elect. Struc +Wirica Contor

245,1 t'nderground Duc t Rune

245.1 t*nderground Dust Runs 47902 MH $49,724 258,222 807,946

y 245.2 Cable Trav 213879 Mt 2,629,728 1,056,622
H
p 2t.5. 3 Conduit 263t85 MH 3,242,110 741,702
1.J

245. Elect.. Struc + wiring Contnt 32,,464 FEi 6,421, % 2 2,056,54 , 6,478.16e

Za6. Power & Control Wiring

246.1 Cenerator Circuits Wiring

246.? Cenerator Circuits Wirin8 433,050 15%6 MH 188.955 18,896 642,901

246.2 St ation Service f%1t Wirina

246.21 HIRh Voltage hs+ Cable f

216.212 Cable

246.2!21 15 kV Cable 7135 MM 87,732 437,027

216.2123 5 kV Cable 9041 MR 111.162 300,580

246.212 Cable 16176 MH 198,8 % 737,607 936,501

246.21 High Voltage Bus + Cable 16176 MH 198,894 737,607 936,501

246,22 Icw voltage Bos+ Cable

216.22 tow voltage Sus 4 Cable 61314 MN 753,887 313.031 1,066,918

246.! Station Service PWR W!rtng 77490 MH 952,781 1,050.638 2,003,419

i

V

J

-~r _ ----- _--- - -_ - _ _ _ _ _
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TABLE 2-22
|
'

DETAILED COST ESTIMATE tT* ACC0tHT 24. ELEC11 TIC PIANT D)UIPMElfr
1200 MWe PRESSL'RIZED WATER REACTna - MATT:RAL I4tAFT COnLINC SYSTEM

l

| Cost Easts
7'76 ---- ---- FACTOR Y -------- SITE---------------------------

Account %4er Acccunt Cescri,tian Quantity Cos t s Quanttt? Laber Rours 1. abor Cost Material Cost Total Costs

245.3 Control Cable 248524 MN 3,055,813 2.588,621

246.4 Instrument Wir e 221342 561 2,721,584 1,405,346

246.5 Containment rentrations 506,300 24400 MN 300,007 30,001

246. Power 5 r atrol Wiring 941,350 587124 MR 7,219,140 5,093,502 13,253.992e

24 . Electric Plant Equipment 12,669,910 1367560 MM 16,783,828 6,033,947 37,487,685

bi
I

W
b
&

l
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TAB 12 2 23

DET41tED COST ESTIMATE .52 ACCOUNT 23. TU9BINE FIATT FQt'1FMENT r
;

f 1200 MWe ROILIMC WATER REACTOR - O'et'E-TRROlW;H C0011NG SYSTEM

! Cost Basis
7/76 --------FACTORY-------- ---------------------------SITE--------------- --

Acteunt %:st er Acreunt Descript1 = Quantity Costs Quantity labor Hoars Labor Cost Material Cost Tntal Cost s

23 . Turbine Plant Equipment

231. Turbine Generator 55,979,726 43172A MM 5.378,099 1,305,285 62,663,110

233. Condensina Systesis

233,1 Condenser Equipment 4,457,703 792% MM 1,058,295 105,930 5,621,828

235.2 Condensate System 2,655,749 161029 MH 2,058,542 411.422 5,125,713

14,932 462.89%y 233,3 s as Removal System 3v6,04( 10775 e 139 .

W
c- 23s.4 Turbine R wass System 116,880 116,880
Ln

233.5 Comtemete Pot tshing 1,503,520 42:32 :ai %4 X4 $4,174 2,102.05:

233. Condensins Systems 9,041,898 293i42 MH 3,801.119 596,355 13,429,375

234. Feed Desting Svstem 8,512,838 420022 MH 5,450,218 622,762 14,585,818

235. Otber Turbine Plant Equip. '10,795,728 583717 9 7.572,086 767,385 19,135,199

236. Instrumentation & Control 1,142,000 14518 s 177.465 16.535 1,336,000

237. Turblee Plant Miee i t em_s 11h269 s 1,372,713 2,087,235 3,459,978

23 . Turbine flant Egetpment 85,472,190 1859394 MH 23,751,730 5,385,560 114,609,480 |
!

!
i
i

.

d- =* "''t -- iN'' w =i-- v-mw w ,ww w
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TABLE 2-24

IAETA ft.ED COST ESTIMATE Frm ACCoturt 24 Fl.frTRIC PIArrr FQUTITNT
1200 MWe BOII.1% WATF1t SEACTOR - DNCE-THR0tX H CODI.!NC SYSTDI

4

. Cost Basis
t 7'76 - - ---- -- F ACTDR Y -- ---- - - - -------------------------5ITE---------------------------

Acceirnt Numbee Acteunt Desertrt! n 23antit2 Costs Quantity Labor Moors Laber Cost Material Cost T.'t a' Ces tsa

i 2% , Elec t ric Fl ent E1girme2t

211 Switebaear3

241.1 Cen Eart Swi tc hae a r
,

261.1 Cen Eqrt Switchgear 715,000 gi3n MM 104,286 10,380 619.AA6

|' 211.2 Station serv h e Switc haear
i
'

(4 641.41 Medium voltage Metal Clad

>a
gs 241.211 13.6 kV I

Ch

241.211 13.8 kV 667,530 ;477, :s ;S2 "30 la.275 i,6cs. ,21

241.213 6.16 kV

241.2131 Non-Class IE 4.16 kV 717,470 7041 =H 87,597 8,760

241.2132 C lass IE 4.16 bV 992.400 18208 MM 225.244 22,524

211.211 4.16 kW 1,709,870 25289 MH ll2, ail 31,254 2,053,995

241.214 D-G S eq . Logic Pnl e 180,000 2012 MH 25,014 2,50I

241.21 Medtum volta 6e **tal Clad 2.757,770 42004 MH 520,605 52,060 3,330,415

241.22 Station abter Cnerrol rner I
s

241.221 Non-Class IE 460 V WCC 436,539 10263 MM 126,954 12.695 !

241.222 Class IE 680 V MCC 466,5n0 9442 MH 116,R02 11,680
t

I

211.22 Station Motor Cenerel (ner 903.039 19705 NM 243,756 24,375 1,171,170 1

241.2 Station Serv ke Sw:tthgea r 3,640,809 61789 MH 764,361 76.435 4.501,605

211. Evitchseer 4.395,899 70219 MM 868,647 86,815 5,151.2?!

I 242. star ten serv ue Eus tree,t
| .

I

_ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . . _ _ _ _ _ _ , .~ . _ __ . . ~ ..~m - .~. - - . . - . - - ,. , --. . . - . _ ..__m_ . ___ _ _ _ . _ . _
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| TABli 2-24
I

DETAllID COST ESTI'1 ATE FOR ACCm"FT 24 El fCTRIC Pl>NT FQt'IPWNT
1200 MWe RolLl% WATER REACIT3R - OWE-TSTRfnN Ct*11,!% SYSTEM

i

i

Cost Essis
7/7% --------FACTORY-------- ------------------ - --- --site---- ----------------------

Ac c ount %sber Account Deg rjn:gn,, Quentity Costs Quartity Lab q H.urs. Laher C3=t %terial Cest Total Costs
.

242.1 Station See aStartup_R M [

242.11 t'n i t Auzittery Tr an s f er Nr 377.983 ".728 Mit 58,483 5,945 f;

242.12 Reserve Au*iliary AP'R 762,8F3 %91 64K 70,r#1 7,040 [
d
-

242.13 Foundations fur 31*R5

262.13 Foundatient *<f 3 ptu s 11519 MH 129,586 70.619 200,205

262.1 Stat ion ? crs * < t er rup ) FMR t,150,856 21'18 '31 258.470 83,504 L,482.830
.

-
D 242,4 t;n tt subst at t ere
N

242.21 tcad Center Swits t'Eear

242.211 %n-Class 1E Sutt< bgear

242.2111 CIC Tower +Ftre Pump Himse 27,884 618 MM 7,646 765

242 2112 Balanc e of Pl ant -No CT+H'M 475.M0 #65) Mit 107.041 10,704

242.211 Men-C las s IE Fwitchacer 453, % 9 4271 MM 111,659 11.469 579.507

262.212 Class lE Switchgear 50ff,220 Wil m 72.1R0 7.236

242.21 trad Center Swirdgear 953.569 15 t 22 ''M 167,069 18,707 1,159.345

2&2.22 lead Center Transfe m rs

242.221 ! ton-C la s s IE Trans former s
i
! 242.2211 CIE Tower + Tire Pe p % se 11.778 450 Mit 5.563 556

242.2212 Balance of Plant-No CT4PE 164,689 6291 mm 77.854 7,796

242.221 *m-C l a s s lE Tr ans f ermer s 176,be7 6744 Mit 93,422 8,%2 268.431

2f.2. 22 2 Class 1E Tr ansfereers 149,256 4275 W $2.M5 5,269

242.22 Lead Center Tr ansfer wrs 325,923 11019 MM 13^ M7 13,631 675.861
.

P

i

l-

-nv. - - , , - - . _ .-.. ., . - - , , , , s , , , , . , . , . - - , . - --- , , , ,, , , . , - , , , , - - ~ - - . _ _ . - - - _ - . - - _ _ - - . - _ . _ -
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TABLE 2-24 i

I
s

PFTAtl ED CUST ESTTMATE FOR ACCOWT 24. El.fETPIC FIAVf Eff'IF3JfT
1200 We Bo1 LIE WATER REACTYS - OfRE-THROt%N CUDI.!E % ff M [

!

!

Cost s .i.
7/76 -------- FACTes t-------- ---------------------------stTE---------------------------

Ac c es.* * .anber Account Descriptton M nt h Costs Santity Lty-s*P-ors labor Cost Material Cast Tat al C is t e

212.2) Misce!!aneous R WP5 15,000 999 M4 11,123 1,112

212,2 Unit substations 1,294,492 2'0',0 *t4 3 34,f.99 33,450 1,662.44l

212.3 An111er y Power $ources

212.3 Austilary Power Sources 5.211,553 5 5007 MH 687,927 104,666 6,004,156

22 Stat ten Service Equipawat 7,646.891 101*65 Mit 1,280,896 221,660 9,149,527

h3
s 243. $witchboarde
>*
D 213. Switchboarde f.60,000 10372 wM 128,205 61,093 669,298
CD

2;1 Proteet tre Equiseent

211. Protective Equipment 51971 Mt 1,063,594 545,500 1,609,096

245. Eleet. Strue +Wirtaa Conter

2;$.1 LNerarouM Duct Rune

2a5.t t'ndergrcund ikc t Runs L8543 MM 558,252 262,299 620,551

2a3.2 Cable Trae '2 t $79 :11 2.721.944 1,093,672

245.3 Conduit H 1685 MM 2,750,294 629,202

I215. Elect. Struc *Eiring Conter t.91707 mt 6,030,690 1,985,173 8,015,663
t

246 Fewer & Cont rol Wl? tnst

2L6.' Generator Circuits Wirina

b6.1 Cenerator Circuits Wiring 435,050 15358 MH 188,955 18,696 442,90L

244.2 Statten Service Pwe Elring

i
246.!! High Voltage Bus + Cable

i

2t6.212 C able

t
i

-- - -_ _ . . - - - - - . e - - , c- - -v , r-- - ., -n -- r - -, ...,a. .n..
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TABLE 2-25

DETAlf5D OMT ESTIMATE P3R ACCotHT 24 E!ICTRIC Pt. ANT T Qt1P"1NT
1200 MWe 50111% WAITit RF ACTt 4t . TAN-ASSISTED NArt9AL DRArt Oitt.!W SYSTLN

Cost Baits
7n6 ------- F AcTestY-- --- -- -- ----- ---- -- --------------51TE---------------- - -------

M ount ';ue: S e r Account reecektton tant i t y Coste Qantity lAber 1%rt labor Cott M rlal Cost lqi1(,{f1(g

2 4.21 Migh Nl t age llue*Cahte 2t ?6? Mit 2e r,6 36 6g4,g00 952.)?6

2 A 22 Uw Yo\re e %ewesten

2 A.22 kw V,,1rese poe+Cet t e 60$0% NH 743,922 340,70s 1,084,626

246.2 Station Servire Pur Wiring 82271 MM t .,011. 5 3d 1.02$,394 2,036,952

244,3 Cont rol redt, 304120 MM 3,800,744 3,219,150

to 246.. Instrument wire 228310 MM 2,809.611 1.450,657
a

2'A 5 Conteletment Fe'iet ret tone 465,500 22000 M1 2 70, f,99 27.050-

N
26, Power & Cont rol Wiring 891.110 657269 MR 8,081,367 3, * f.1. 34 7 11.714.264

2a Elect ric Plant Equipment 14,147,0l? 1474)34 MH 19,097,145 8.812,86$ 41,0 $ 7,02 7

,

t

i.

t

A.

+

i

_ _ . _ _ _ _ . - _ _ __ - - - - -- .. , . , - < - - * ~- - u a - _ + - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABt.E 2-26

DETAllID COST ESTIMATE Fim ACC0 TNT 24 EtICTR IC PIANT EQU 1 P"ENT
1700 MWe BOII.IaC WATER REACTOR "tATURA1. ISAFT COL 9.f M; 5YSTEM

Cost Baels
7/76 - ------- FAC TOR Y -------- ------------------+--------5ITE---------------------------

I ber Cent mterial Cest Total Cestei ber M-ursAu our t m.-ber Account Deser1 Prion guantity Costs hopy gf

24 Electric Plant F iit s

241. $witchaear

241.1 Cen Eapt Switchgey

2 '- 1.1 Cen Eqrt Switchgear 735,000 84 30 **H 104,286 10,380 849,666

241.2 Stati m Serv ice 3wif tl. sear

2 1.21 4.atum voltam* metal Clad

Fwdium Voltet e Metal Clad 2.POO , B r#) U OF '. Mt 520,605 52,060 1,373,465Y 'al.21 t

>*
V :,1. * 2 Station Meter Control Cnte
t.J

% .22 Non-Clase IE 480 V W 436,539 10263 g 126,954 12,695

2/-i.02 Class IE t,80 Y MLC 466,500 9442 :!H 116,602 11,680

41.22 Station Matur Control Cntr 903,039 19'05 91 243,756 24,375 1,171,170

11.2 Stat ion Servl(e Sultchgear 3,703,939 61799 MH 764,361 76,435 4,544,635

.' Switchgear 4,436,839 102 f ' PM 568,647 96,415 5,394,301

Station tervice QuAce n,

.-2.1 S tation Ser v&S t et typ_T_fMR

2' Unit Auulliary Transformer 435,509 5310 2 66,433 6,643

2a2.12 Reserve Austilary XD*R 671,691 ML9 *G4 79,760 7,978

r

2 *.? Foundations for W SS

13 391 '1H 150, M I 82.094 232.735
217.13 Foundations for KFW S

'42.1 $tet ton Serv 45tartop XFW 1,107,290 25210 m 296,95a 96,715 1,700,859

222. i.51 t S Ayt et t ons

o

- " ,. _ ,
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TABt.E 2-26
.

DETA!!ED COST ESTIMATE FOR ACCOt"tT 24 ELICTRIC PIA!fr FQt'IP""Evr
1200 MW, 80!L1'4G WATER PEACTOR - MATL*llAL DRAFT CO1 LIM; SYSTEM

i
f

Cost Basis
7/76 ........FACTORT-------- -----~~---------------*----SITE -

f
A(cevnt %nnber Acceunt DescrintJ Quantity Costs Quantity f_aber Heurs tabor Cost Material Cost retal Costs
242.21 Lead Center Swit * gear

242.211 Noe-Class 1E Switchgear

2&2.2111 CI4 Tower-Fire Pump Mouse 27.889 618 MH 7,M6 765 *

212.2112 Balance of Plaet-% CT+FPtt 425.460 8653 MH 107.043 10.704

242.211 Non-Class IE Fwitchgear 453,349 9271 MH Ll4,689 !!,469 579,457

242.212 Class 1E Switchgear 500,220 5851 MM 72,380 7,2 38
N
e 242.21 Lead Center ivitc gear 953.569 15122 MH 187,069 18,707 1.159.345h

p-*
Ut
p 242.22 Lead Center Tra-=(?r wrs

242.221 ';on-Class 1! Tra,* f or ers

212.2211 CIO Teser+ Fire Pump b ase !!.778 450 ''M 5.563 556

142.2212 Balance of Plaat-> CT+FFH 164,889 6294 MH 77,659 7.786

212.221 ';et-Class 1E ransfermers 176,667 674 MM 93,'.22 8, M2 268,431

262.222 Class !! ra af rm* rs 149,256 4275 wH 52,885 5,289

2 r.2. 22 Le ad Center Transformer s 325,923 11019 MH 1.4 , 30 7 13,631 675,861

242.23 wiscellane? s TPS 15.000 899 MH 11,123 1,112

2a2.2 '.M i t %hs t at has 1.294.492 27040 MR 334,499 33,450 1,662.641

242.3 Au= t l i ar ~ Peve r S ^urc es

1

a

f

e

E F

t

t

4

k

1
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TABtX 2-26

DETA!1ED COST ESTIMATE FOR ACCClWT 24. E1. ECTR tc PLANT EQt'IP''ETT
1200 MWe BOTLING WATER REACTOR - NATt'RAL De. AFT COO. % SYSTEM ,

I

Cost Basis
7/76 --------FACTORY-------- --------------------------SITE--------------------------

u

Ac c ount %mher A(fount Desc r i tt i-N Mn_th Costs Osantity Laher Mmsrs t. abor Cost Material Cost Total Costo

242.3 Auxiliary Pcwe Sources 5.211.543 55007 MM 687,927 104,686 6,004,156

242, S tat ion Serv ic e Cga t petent 7,813.325 107257 MM 1,319,280 234.851 9,367,456

i

243, Switchboards

243. Switchboards 460,000 10372 MM 128,205 61,093 M 9.298

244 Protec t twe Ecuir :q

M
85971 *01 1,063,596 545.500 1,609.096e 244 Protective Eqarwne

P-*
u
y 245. Eleet. Struc W irt % ontnrC

245.1 inderarmd N t Roos

245.1 Cnderground P.:c t R ans 49643 MH $58,252 262,299 820,551

245.2 Cable Trav 221379 MH 2.721,944 1,093,672

5

245.3 Cedutt 223685 MN 2,750.294 629,202

M5. Elect. Struc 4tring Contnr 4737')? MH 6,030.490 1,985,173 8,015.663

24. Power & Cetrel '*le tog

2;6.1 Cererater Circuits Wiring

246.1 Cenerator Ciruits Wiring 435,0$0 15364 MH 158,955 19,896 642,901

246.2 S tation Servlee P'a Wiring

256.21 Pish "citage hsW ahle

244.212 Cable

7778 MH 95,640 280.200'
246.2121 15 k*.' Cable

12981 Mit 159,608 182,910
246 2123 5Y Cable t

b

l'

h
t

,

h
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TABLE 2-26 [
I

Dl"raf TID Cost ESTIMATE FOR ACC0tT'fT 24. Elf.CTRIC FtJufT EQUIPMENT [

1200 MWe DOILING WATER REACTOlt - NATt'RAL DRAFT CODLt'eC SY3 TEM !

.
L

i !
Cost Bests

7/7e . . . . . . . . FACTOR Y---- -* -- ---------------------------SITE-- - - - - - - - - - - - - -

Au cunt *=r t'er Ag a nt tie sc e t rip _ Ouantity Costs Quantity t.sbor thre I,aner Cost *tateria l Cost Et el Cnels,
.

L

246.212 Cable 20759 MM 255,248 663.110 918,358 [

246.21 High Voltage Su,W a*>1e 20159 MM 255,248 663,110 915.358

246.22 low Volt age 3.4 *<ab le 59560 Mit 732,569 312,978 1,045,547
i

|

!
246.2 $tation 5ersite f"-t Wiring 80319 M11 087,817 976,058 1,943,905 t

246.5 Control Cable 286924 MH 3,527,957 2.988,521

24 6. r. Ins t r ursent Wire 206742 1st 2,566.662 1,325,346 .

1

N
g 244.5 C ont a inmen t Pene - r a t i m o 456,500 22000 MH 210,499 27.050 |

t w
@ 2 ',6. Fewer 6 Central ~.leteg 891,540 h13373 $ F.541,89n 5.335,001 12.769,341

24 . Elec tric P'ar t ep t;wnt 13,603.7th 1360899 MM 16,952,108 8,249,333 38,805,155

|

|

i

I
e

i

I

!
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TASt.E 2-27
I

I

DETAIIID CLET ESTIMATE FOlt ACCOUNT 23, TliRBIhE F1 ANT EQtIIPMENT
1200 We HICH 5tiLFt'R COAL-FIRED PIANT - OTE-T10 cut %R C0l't_ING SYs tdt

Cost i: asis
[ 7/16 -------+ FACTORY-------- -------------- -----------SITE--- -------------*

Accou-t " .9. er Account Descriptioq 5tgay 1.t2 Costs %=nt it y t_ dor Itears Labor Cest Meterial Cost Total Cests

23 . Turbine Plane Eptpmeng

231. Turbine Cenerator 45.288,261 3 395 31 ''It 4.179.574 1.580,551 51.0-8,386

233. Cendensina Systems

233,1 Condenser Equipewnt 3.263,217 '2675 MH 840,791 84.447 , 4,188,455

233.2 Condensate System 1.453,355 52299 MH 678,263 73.602 2,205,220

233.' c as Pmst Systemt 368,850 6847 MH 89,211 9.626 467.6a7y
8

W 233,5 Condensste Pottshina 1.198.52 ' 2943C MH 263,995 26,13T 1,498,652
Us
N

caraensing systeras 6,283.9 2 -2251 s 1.872,260 193,812 6.350,014. ,

|
234 Teed Heattna 5 * tem 14.310.145 313874 m 4.071.810 407.59^ 19.789.545 -

235. 2ther Turbine Plant Egh 12.035,$92 920579 *H 11,930,504 1.213.283 25,179,379

2 36, instrusent er ion & coritrel 556,000 5 43 W 65.798 3.290 625.088

23'. Turbine Plant Misc. Items 99451 W 1,153.314 1.853.104 3.003,4iG

.) Turbine Plant Equtpment 78.473.940 1821069 W 23,273,260 5.2'8,630 106.995.830

, _-
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TABLE 2-28
i

DETAIIID COST t.STI*1 ATE FOR ACCOL*NT 24 E11CTRIC PLANT EQt'IPMEfft
1200 INe MIGH St'LFt'R COAL-FIRED PLA'ff - ONCE-THR0ttH CWLI'4C SYSTEM

,

Cost Bests
y/76 --------FACTORT-------- -------------------------SITE-- ---------

Ac c oun t % 9er Account Cescription Quantity Cests Quantity Labor H%rs Labor Cost Material Cost Tetal tests

2!.2. !22 E.16 kV Transformer 344.000 2400 *st 29,690 2.969

242.12 Reserve Auxiliary KTHR 667.748 4625 MN 59.689 5.966 773,402

| 242.13 Foundations for XFMRS

i 242.13 Foundattone for XfM S 7797 MM 88.639 45.343 133.982

212.1 Station Serv 6Startup XtHR 1.298.317 20675 MH 247.948 61.271 t.607.536 P

| 2t.2.2 1: nit Substations
M

a 242.41 f. cad Center Switd reat
W
(n
e 242.211 reeeral Plant Switchgear

4

I 262.2111 Coelicg Tower

242.2112 Salance of Plant-No CT 864.000 9600 MH 118.738 11.876

242.211 General Plant switthgear 864.000 9600 MN 118,758 11.676 994.634

'
I 2 f: 2. 212 Precipat-tor Switchgear 115.000 3500 MR 43.296 4, 330

2 2.2L Iced Center Switchgear 979,000 13100 ''H 162.056 16.206 1.157.262

:42.22 load Cecter Trans for wrs

4

242.221 Genera! Plant Ld Ctr FfM S

' 242.2211 Coe1 Lng Tower

242.2212 Balance of Pit 13800-480v 138.000 5800 SH 5'.378 5.9 38

242.2213 Bala .ce of Pit 4160-t.80v 132.000 3 % ' MM 44.534' 4.453 :
'
e

242.221 General Plant 14 Ctr XINPS 270.000 8400 M4 103,912 10.391 384.303

242.222 Precipitater 14 Ctr XPtPS 20!. 000 4C00 MM 49.482 4.948

242.22 Lead Center Tra isformers 474,000 12400 MH 153.394 15.339 642,733

L

1

2 -

I.
- ,- ,. _--e. w- ee-w%--- wr , w w*-*rie- 4 , w-wr w- *



I . .' f [ t,! '

-

-

s
r

9 0 1 3t t 5 2 6

14, 6,
13

6, _

s e t 2 6 7 0 5
_s, 6, 0, 5,a

C
5 0 4 9 4 5 6
2 1 6 0 2 5 6 0t

8, 7,
1 1 9

e 3 7 7, 2, 3, 7
t
e
t

1 3

- -

- t
-

- s
e
t 0 5 9 5

1
4 0 7 4 1 19

5, 3, 1
f 2 5 0 8 4 -- 9 1 0 1

4, f. 0, 5, 1, 6, 1
_

t
- l 9

a
2 1 9 l 7 8 8 3 0 _ir 3 4

t

? 0 6 4 0 2*
9 :e 6 5 1, t,

ta -

M
1 2

-
.

_
- _

-
.

_
t* s 0 2 _

% 6 6 0 7 9 0 9
12 2 1

- e 4 9 9 6 1 5 4-

- - C 8, 5, 0, 3, 1, 4, 4, 2, 7, 4, 4, _

~ r 9 5 1 6 O ) 8 2 6 7 t

~ o 2 5 2 ? 5 4 8 2 5 0 _b 3 ( ! 0, 3, 6, 7 27- p _
E
IT

1 2 ) 6 _

S
-

- s
- r

u M
t n N W ' 'e M M

M o X t

W Wt M M t
H N

- o- H 0 0 6 0 0 8 1

a 00 0 13 2
3

0 8 5
t 0

19t - 3

D - a 1 2

15 ! 8 *> 9)
9 7 3r

WT 2 4 9 ?c- 6 4 0 3 3 4 2 6b- 2 9 5EB* L 1 1 5
1

-
at -

F5
-

tU T. -
4PI

-L
TO tyNO

t .AC
Pi

e
.

L

pJ .

CT .I D -
R P
TE

TD-
LE
L S

O' 0 0 0

15 r,
:

7 0 0
.

-
0 0 0 X 01

0, 0 7. 4 - - e
. 8 2 t

-
,

2 r s ) 8
- Tr3

- t
i MI

2 8
1

? .- e 3 n

WL 4,
7

0A 1 5 a2
-

E t F - 1 3
L L -
R CD Y
A AE R -OT DS T

UF C
- A
L F y

EA -

AC -
itTO -

M -
t

nI R aT L' - uSF - q -Et -,

T s' . -- t

6f H
CC

I

D
!J. He

W
!AM
T
E0
D0.

2
1

.

.

-

r
e

t t

s n e ia,
,n r n

s r lm
ra t. r a

t i

r e
e a i e

n, s l - tra a

e., G t' g
t

:
A e

ec <
e e

M ), ' e i. l
; n m tt ir 1

~

r 5 k

Mu s g a t
- f ea

M a
l * - s
e -

t

t e A s.
W

t N
l

c (
i

R

* mL %
l

e

" e e -
s

e
t r s

i
tr ta 'u

v t
i u o

s t e u

a6 <r
s t

er P r d *s -

c*
w e r s e 0 s

d o S
tr arrs s o y S e a E v

-
u t r v eeb P r d o i

r
s n C e r g

B7/ D
e u a n r b e t

s y o e h v c t
n r y o t e a

o n
t

r li i e c E e S o rg a . C r a S tutT r t e r ls t a t

a t o
b e f t

C u
i tt t s

t

h tt t t
. en d i

c 6 t e n o
e a n o Ve a i u t e u e r t r n e u r r e e

c t
s it

S t P c e U l d
l

w, e C it h 1o < t' t A S E
c . e e d b n n a ig %

QUu w r n a S o e t n
A n A } P g f ( S R C

.

s 2, 3 I. .

L
L

.

' 2 2 3. 6. 5 5d

% 2'.
4 4

2 ' '- l'. 'l '-
t 2n 3 1

22 3,
.

1 2 6 2 2
i

u )
o L % .

4 6 4c 2 2 - 3 5 5 6 6
c 4 4 4

2'*
6 3 4 4 4 4 6 4A 2 2 2 2 2 2 2 2 2 2 2

*

,tH0C, 4

t , i ||111 I |!|||| Ij | | |I( ||| tI||i | !I!



t

I

I

f

!
!

i TABLE 2-28
I i

DETA!!I.D COST ESTIMATE FOR ACCWNT 24, FLICTRIC PLANT EQC11SI.XT i

1200 MWe hit.H St' int CCAL-FIRED PTANT - O'(:E-THR0PClf COULING SYSTd

!
.

Coot Bas is
,

7/76 --------FACTORY-------- - ---------------$1?E---------------------------
|

[Accou-t ru.3be r Acces'"t Description Quantity Costs Quantity Labor Hmars Labor (cet Material Cost Tetst Cests ,

2?6.2121 15 kV Cable 5345 MM 103,223 261,065

Zie.212) 5 k7 Cable 25969 Ma 319,299 t ,032,8 64

2;6.212 Cable 34364 MH 422,521 1,293,929 1,716,450

466.21 Migh Voltaae Bus * Cable 3-)e4 MH 422,521 1,293 929 1,716,450

| 2 9.22 Lew voltane Bus + Cable
i

216.22 Low Voltase Mus*Coble 67801 MR 83),649 460,754 1,214,403

) bJ
[, 2e6.2 Station Service FWR Wiring 102165 MH 1,256,17G 1,7 54,6a 3 3,010,853

! Ch
[ >* 2 ;f . 3 Centrol Cable 22CA40 MM 2,705,787 2.933,719

2;+.; testrument Wire 94736 MH 1,164,844 688.992 |

2.6. Power 6 Control Wiring 485,100 6 3))L4 MR 5,328,213 5,397.5}5 11,210,848

'. Electric Plant Equipment A,629,170 ;20243: MH I4,752,249 9,919,270 32,300,680

|
|

|

|
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TARLE 2-29 ]

DETAILED COST ESTIMATE MR ACCOt'NT 25. ELECTRIC PIANT EQUlf**FNT
1200 MWe HIGH S1'!JTR CCAL-FIRID PIJM - FAN-ASSISTED NATL'RAL DRAFT Cft? LINT; SYSTD!

Cost Basis
7! 76 ---- -- - F AC Tt'FT -- - - - -- - -------------------------StrE------------------------------------------

Acc m t 5 rSer Account Deecriett m guantity Costs (.*2 ant i t y tAher fleurs Imber Cost Material Cost Tot al cos t s
,

i

242.23 Niece 11aneone NWas 15,000 800 Mit 9.896 990

212.2 Unit Substations 1.848.278 3 3E K5 M4 419.118 41.613 2.308.209
.

242.3 Auxiliary Power Soung

242.3 Ausittery Power Sources 272,200 a2 51 MH 53.096 5.309 330.605
.

212,* Station Service Equipement 3.492.478 MM11 MM 735.100 148,206 5.375.784
.

243. Switc W oerds

PJ 643. Switchboards 515.000 105 30 MH 130.167 61.419 709.586
e

[ 2 ai. Protective Eoni m y
W

21- Protecttwo Equi,m nt p5a00 yy 1,033,619 671.000 1.725.s19

I a5. !!ect.3truc +Wirica Contnr
4

25.1 Underground Duet Runs

213.1 l'ndergreemd Dact Rune 56552 N9 7?8.M.2 527.333 1.305.975
'

245,2 Cable Troy 2C1305 MM 2.177,576 1.195.522

2.5.3 Cenduit 3C6416 M4 3.?72.435 986.200
N

;-5. Elec.Struc *Wiries Contnr 5'48'5 MM 7.028.653 2.708.055 9.736.709

266. P=er 5 Centrol Wiring

2 -6.1 Cenerator Circuits Wiring

2 6.1 Generator Circuits Wiring 185.100 18351 M51 201.612 20.111 70^.653

2J.2 Stetton Service Pter Wiring

2;6 21 5!i85 Voltage Bus 4 Cable ,

216.21 High Voltage Bes+ Cable 35099 Ma 431.419 1.309.528 1.740,857

+

1

4
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TABLE 2-29 (

l
ITTAltID COST ESTIMATE Ft* MJntirT 24, EIIctlt1C PIANT FQt9 F69WT p

1200 m'We HICit SIMfR 00AL-FIRFD PtAprT - FAN- ASSISTED NAIVRAL DPAFT EWI.ING SYSTY)? ,

l
.

[Coet Beste
|- - -- ---SITT------- --------- ------ ------ -----------

7/76 - - ---- FAC10ttf - - ----- - ----- -*--

l

A t t oet Msmshef Areount t+est e tyg.3 hantity {om haptJ_ty labor Hmre Labor Coat Materiet Cost Totat Opete (t

[
}24n.22 t- ut e.se he *ce' to

69 *00 MH 850,819 506,296 1,357,t17
246.22 tow Yottage N,+caS te

2M.2 $tet ten servit e Pwr -'aring 144248 kN t.282,2%s 1.815,726 3,097,934

231800 MM 2,850,066 1,089,040246.) Cemtret table
!

99772 M!t 1,276,7 % 725,616 ;
2 '.A . '. toetrument vtre

1

266 Power 6 Control vitice 68),100 432241 MM 5.)*0,468 3,650,$2) 11,696,09L [
!-

PJ d. Electric Plant Egat;weet 9.122,078 1252314 ?4M 15.)*4,23g o,125,721 33,812,0)* j
'

I- ,
@
V h

L

f
'

n

r

f
4
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TABIE 2-30

tETAI!JD COST FSTTMATE FtML ACCOl'NT 24. ELICTRIC FIANT ErrIP91ET
1200 Mue HIGil st't. FUR COAL-FIRED PIANT - NAT11 TAI, ORAFT Ctx1 LING SY STB

Cost Baete
7/76 -- ----- F ACTURY ---- -- -- ----- --- - -- - ------SITE-------------------------r-

Accoet %ebe r Account Descriptiset Quantity Coats (bantity Igbor W..rs i.ebar cost Meteriet Cost Tot al costo

21 Elect ric Flent Equireent

211. Switchgear

241.1 Cen Eqrt Switchgear

2'l.1 Gen Eqpc Switeksear 7080 MH 87,585 9,635 97,220*

241.2 Station Servt(e Switchgeer

241.21 Medtima voltage Met et Cted

''1.2' *edium voltage Mets 1 Clad 1,'.5 ,000 32000 "4 395,960 39,596 3,8#9,4 46g -

e

W 2.1 22 Station Motor Control Cntr
&

2A1,22 Station Motor Cent rol Cat e 1,125,253 30151 '49 172,986 37,299 1,535,538

2 1.2 Station Service Swittbgear 4.579,253 62151 Mtt 769,846 76,995 5,424,984

2al. Switchgear 4,5;e.253 69231 M:t 856,6?! 96,520 5,522,204

i
2 ,2 s e .t t en servi c e _h> t m+at

2,21 stet tem servsstercq trwR

2-2 11 'init Auxillerv Transht_we_r

2 2 111 13 8 kV Transformers 3so,983 4377 tut 54,148 5,415

2 2.112 4,16 kV Transformere 316,000 4000 Mtf 49,482 4.948

242.11 1nt e Aemiliary Transfereer 656,983 9377 MM 103,630 10,363 770,976'

262.12 ]Lt33nt AvnL11en XFML

242.121 13.8 kV Trans forver )$0,A77 2624 wt 32,'.60 1,266

242 122 6.16 kV Trenefoceer 344,000 2400 PM 29,690 2,969

242.12 Reserve Auxiliarv XPTR 694,677 5024 M!! 42,150 6.215 763,042

- -. - , -

. _ -- - _ _
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TABLE 2-30

DETAILEP COST ESTIMATE FOR ACCMWT 24. ELECTRIC PIANT E01'IP9:MT
1200 We IC G4 St'LFUM COAL-FIRED FLA. f - NAT!"RAL ORAFT C0n1.19, $'YSTEM ,v

Coat Beste
7176 -- --- ~ FACTtmf -- - --- - -------------------------5ITE----------------------------

Ac c ourit Leber Account Description heetity Cc st e Santity La cr Monte .tahor Cost idateriel Cost Tot al ( bst oS

242.13 Foundatioso for WP:Ls i
1

262.13 Foundatione for rim 5 5420 MR 95,641 Bl.260 179.903 I

242.1 Station Serv 45*srtup c.!M 1,351,660 21821 MH 2hi,421 100,838 1.713,921

242 2 t'n i t Subeterions

212 21 1. cad Center Strc 1eer5

2 2.211 General Plant Switg gear +

N
e 2*.2.2111 Coottne T m rw

CS ' 2 2112 Palanc e of Plent -4 CI 96k.000 9600 w$1 116,750 11,976e -

2s2 211 Generet Ptew Nit er geer 84,0% 9600 "H 110,758 11,9'6 944,A34

2-2.212 Preetpttarer N tte p ar 115,000 35M PR 43,298 a. 3 30 {

242.21 Le-et Center switc6aear 9 79,0M 13100 *H 162,0 % 16,204 1,157,262

2-2.22 Lead Center Trans %rwers

2'-2 221 Cene ra l Fi anj_1.d ( t r F "'F $

242 2211 Cooling Itwe r

2 2.2212 Rolance of Fit 13900-4807 135,000 L800 MM 59.378 5.934

2a2 2213 hience of Fit 4160- s9f"! 132,000 1430 *M 4. 33a A, ,5 3

212.221 Ceveral Flent to Ctr x}MS 270,000 8400 MM 103,912 10,391 394,303

2'-2 222 Frecipite or L4 Ctr Intes 294.000 4000 M*I a9,582 a,948

| 212 22 Lead Center Trans f ormere 474,000 12500 MM 153,394 15.339 642,733

2a2 23 Miscellaneo se XP*RS 15,000 as)0 yn 9,394 990 ,

222 t% t t substattoas 1,L68,000 26300 PR 325.3 % 32,531 1,825.861

,. . , . - . - . . ~ - , . . . - .~-
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TABt.E 2-30 i

DETAltID COST l" STIMATE FOR ACCL4'Irf 24 KI.ECTRIC PLANT FC4319ENT
1200 MWe MIGtt SL't.Filt COAL-FIPID PLANT = NAR'RAL DRAFT C(UI. int; SY STEM

c

! Coat Bests
7/76 -------FACTt*T------- --------------- -- -----SITE.-------------------------- i

i
Account Ntsaber Account beecrtet43 Quantity Coote f%antity Labor Wurs M er Cest Maternel Cost Tot al cost o
2% ,22 im voltage Sus *<ehte

246.22 Im Voltage L.nMehle 6?801 MW 833,649 460,754 t.294,40)

23,2 Stetton Service Pwr Wirtes 101736 *M t 250,919 1,74$,137 2,996,456
246,3 Control Cable 220067 M8 2.705,787 2.933,719

24.a I n s t r.mnent Etre 94736 MM t,164,84s 688.942

2M Power & Control Wiring 181.100 432917 MM 5.322 e62 1,388.389 11,196,451

m 24. Electric Plant Equ i puient 6,674,213 1201151) NM 11.7eo 464 P,949,69I 32 )$4,3*4
e

>=*
@
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TABLE 2-33

DETAILFD SLM1ARY OF COSTS FOR ACCOL3T 24. E11CTRIC PIANT EQt1FMENT
1200 We IDW SITLFl*R COAL-FIPED FIANT - FAM-AS$1STED NA1 TRAL DRAFT COOLING SYSTD1

|Cost Esats
7/76 --- ----F AC TORY --- - ---- ------------------- -----SITE--- -----------------------

Account %nnbe r Account Description @antity Costo 0;antity IAber Svars imbor Cost Materiet Cast Tot al Cost s

241. Switchaear 3.302,800 5718C 91: 709,825 71.659 6,084.584

242. Station Service Equtyeent 3.286,67a 54135 MM 687,805 127.240 4,101,523

243. Switchboards 518.006 10530 Mit 130,t67 61,419 709,586

?7'00 MM 955,055 630,000 1,585,0552L4 Protective Equip-ent .

M 469186 MH 5,736,469 2,209.567 7,946.036
e 245. Elec.St ruc +4;irina Cetnr

\W
N

'

.-L F.m e t . Ce trol Wiring 195,100 3'991) w't 6,671,542 t.599.261 t,75;,903

2 Electric Flant Eq s t pmen t 7,592.379 10505' A MP. 12.890,663 7,649,346 ?S.181,587

_ _ _ . . _ _ _ _. . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _
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TAB 12 2-35

11 ETA!!ID COST ESTI* ATE OF A#CUl"ff 23 - Itm!!WE FLANT Eytr!PTNT
POO NWe TrW Stm1t COAL FIFE 3 PIANT - ONG-THROUGH COO 1.110G SYSITN j

f.
5

Cost Beets I
7/76 -------FACTORY ------- --------------- ---------!ITE --------------------------

Arte' ant N eber Account De et tlet ion Quen tit f Coets Quentitr labor Hours Labor Cost Paterial Cost Tots 1 Costs

t

23. Turbine Flant EceireM

i

231. Turttne cenerater 27,729,096 230575 MM 2,646,760 996,776 31.574,622

233- Cendenstea Systees

233.1 Condenser Equipment 2,405,693 51172 NM 683,495 68,354 3.157,542 !
t

I

*t1 1 Condensete System #14,682 32832 PM 426,194 46,470 1,467,346 {
| g l

s
W

ces tr :wvel Syste. 230.101 4123 wt 53,678 5,491 289,270 !
M 233.3 e iW

!

233.5 Condensate Po11sn19g 948,320 19h00 PR 250,'s91 24,821 1,223,835 |
|
.

233 Condensing Systets 4,5?9,796 19752? M*4 1,414.059 145,139 6,137,993

234 Feed Resting Systee 8,261,530 !?6356 MM 2,298.392 229,313 10,779,235

l
235 Other Turbine Fleet D; 4 t p. 5,609.618 3'3461 Mit 4,639,535 508,048 10,957,201 y

i

236 Instneentstion 6 Comret 556,000 5 38 3 ?*!! 65,799 3.290 625,068

65561 MM 972,467 1,347,774 2,318,241
237 Turbine Plant Miscellanecas items

23 Turbine Flant tw i gect L6,73 5,0 30 9'*tt63 MM 12.427.010 3,230,340 62,382,380

a

6

i

L

I
!
r

-- ie---r +-- -- . .m,e- w v - - ~ . -- m , y - - , . - ,. - ,, ---i
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TABI.E 2 36
i

| ETAltfD COST ESTIMATE OF ACC0tirr 24. E1ECTRIC FLANT EQt'!1HFJT
800 PLie 1/W SC1.Filt COAL-FIRED PIANT . CNCE-THRottit CODLING SYSTDI

>
,

I
| Cost Basis ,

' ?/76 -----.-FACTnRT .......--... . ...... 51Ty.. --.......................

Acco.mt Nder Account Oescrietics Quantity Coste S entity labor ilants Labor Cost Natettal Cost Tot al Cost s
2%. tiectric Ploet ?% Wnt t

241. evitchseer
i

241.1 Cen test Swite5..ar
a

248.1 t.se Egyt Swit c' yea r 3540 MM 43,790 4,817 48,607 -

L241.21 Medites Yeltage Fe: s1 e'ed
*

241.211 13. 9 kV 1,090,053 12000 MA l' B 4' 8 14.845+ .

7 251.213 4.16 kV 923,500 10500 #9 129.991 12.989w
N 211.21 Medt.:= Voltage *'etal Clad 1,913,553 22500 M4 2?8,339 27,834 2,219,726k

241.22 Statie. woter C.-r t rol Cnt e I

2 2 22 Station M.-ter Cecitol Cnte ?Be,458 21600 "9 267,204 26,720 1,062,382

241.2 Statien Service Swite.bgear 2,702,011 44100 PH SL5,5L3 54,551 3.302,108

241. Switc5 gear 2,702,011 47%0 ya 599,333 59,371 3,350,715

2 42, stat te- Ser-ice "r;ir ert

2.2.1 Station Se r- i!!a r * cp Wry

212.11 Unit Atzitter- ' reds far ter
.

l

242.111 13.9 k'' Tre s ferers 2 % ,34 1 3620 ?9 ;&,'t9 !. 636 |
!2L2.112 .16 kV Trsasfermer ( %*) 117,000 1600 MM 19,7e2 1,9 '9 '

t
242.113 e.16 kr Tre-s femer (2t*) 89,000 1300 w9 16.093 1,608

| 242.11 " nit Auxiliare Tiecs formee r 471,351 6520 Mw E 0,8. 35 #,223 560,199

242.12 Peterve Auzitterv f.?R

I242.121 13.6 k? Treesfor er 279,483 1940 PH 21.470 2,586 ;

242.122 1.16 kV Trer s f r-er 296,000 1900 P4 23.501 2,350 .

i2;2.12 Reserve A_rt iterv FFwR 575.483 3Ae0 PR %7,97% 6,936 628,393
f
.

!
.

1

'
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TABLE 2-36

ISETAILED COST ESTI!* ATE OF ACCCCNT 24. ELECTRIC PliRT EQt'IPENT '

800 PNe 14M Ft'LTUR COAL-FI'ED FLANT - **CE-TM!ict%H ConLING SYSTEM

[

Cost Basis
7/76 -------FACTORY------- ----------------------51TE----------------------------

Account Naber Account Descript ion Quantity Costs S: entity labor Mours , Labor Cest Naterial Cost Torst Costs

242.3 Aum111ery Nver Sp r:es

242.3 Austliary Pn er Seurtes 227,400 4051 M4 50,621 5.061 283,082

242. Station Service !qa:g;e.t 2. M 3,5>24 40234 Mu 493,035 65.891 2,922,550

263. Swi t e%eard s

2a3. 9witchboards 428,000 9030 MH 111,609 59,563 599,172

2 ",' Prctective Eculo entgg
e ?2500 MM 843,579 508,000 1,691,578

Protect ive Epip +nt24-+

&
445. Elec t .s t rue Wir t-a C "r-r

2*5.1 Underground Set = _m e

489?2 M9 572,8 % 389,517 942.383 ,

245.1 l'nderground Set R.*,

166776 MR 1,80s.620 872,030
245 2 Cable Tror

225600 MM 2.776.003 727.062
2a5.3 Condute

421438 PM 5,152,399 1,98A,609 7,140,948
2 '* 5 . Elect . $ t ruc * t rir.g m nr

j
216. Power & Centrol "fr Ma

2 A.1 Generator Circul's N.r tes
429,2'5 14495 M4 178,222 17.822 625,319

I;6.1 Genererer Circ;ics k' iring

2i6.2 Station Service Per 'Tirt a

216.21 Mia% voltage Bug-Casta

246.212 Cable i

9232 MM 113,499 303.984
2 ',A . 2121 15 kV Cable i

19950 PH 265,295 900,600

216.2123 5 hv Cable

t

I

L
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TABit 2-36 I

4

DETA!!ID COST FSTIMATE OF ACCOL'NT 26 EIECI?!C PLANT IQl'IF"GT !

#00 P4*e IN SI'tJ11L CCAL-F1 RED PLANT - ONCE-TMP2tCH CPLIE SYSUN
1

'

'

ce.e sa.t. t

7176 -------FACTt*T------- - -----------------------SITE-------------------------- .

|
6

Account ic-ber Account Description S antity Costs ry,a*J i t y Laber '!eurs I. abor Cost Pe*estal Cost Total Coote

|

244.212 Cable 29162 MH 358,793 1.210.$$a 1.569.177 j

2e6.21 HigS Yottaae Bas *Ceble 29182 MR 358.793 1.210.386 1.569.377
!

e "citsee Bus +Ce51e246 22 *

2 6.22 'e Yeltase Bas-CoSle .8680 MM 599.541 3 % .705 953.246
1

246.2 St ation Service Pwr Elring 77562 M3 957.3 % 1.565,289 2.522,623 .'
r

[ 263 % trol Cable 142eAl FM 1,880.6?6 2.044,52a

. 65722 MM 908.066 679.237 .216." *est reent ' dire.

!1 M
N 2 6. Fw er & C etrol b*tring 429.275 311040 *M 1.62%,296 4,1% . B '6 g , %9,i.4 7

I
r

24 Electric Fiant Equi m at 5.922.919 901782 ''M ! ! .N. 2 M 6,878.310 23."$.460
e
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IABLT 2-37

'1ETAll.E3 COST E.ST! MATE OF ACCCCNT 24 El.ECTRIC PLANT Fffl NTNT
900 M'Je 14%' SCLFt1t COAL-FIRE D P! ANT - FAN- ASSISTFD MAft7AL ORAFT Uw1LINr. SY9 tTM

Cost !aeis
? '$ ......-TACTPRY-------- - - - - - - - - - - - - - ---- ----9fTE- ---- ---------- --- ---

le or Cost wateriel Cost Total CostsAccount Nue t er Account Desc ri r- t u Wantfry Ces* s @ aatity Labor Hoers S

2 '+ + Protective E1 ir ert

2 '*4 Protective T1 g-ent T2'400 Mtt 993,57n $99,000 1,491,5'S

245. Elec .St rue +4 tr a esm nr

245.1 l'nderground Duct 2 ..r e

2+5,1 Cndergrour.d Xc: kee 51145 MH 598,316 405,293 1,003,607

2h5.2 Cable Trev .'130 3 MH 1,996,034 907,475

10
8 245 3 Conduit 235711 M5t 7,M 9,539 756,%$

H
N
'o 245. Elec t . St r .c + t rir g Ceter . 0149 MR 5,381,7A7 2,069,413 7,651,200

246. Power A C ntrol 'ir -g

2i6.1 Generat er Cirealis at rieg

2;4.1 Ge e ster C re is " trick 429,275 It'.95 "H 174,222 17,922 +25,319

2 ",8- 2 S t e : : ce, Service Nr '-e

2 'A 21 Hig- -traze ? s-Is 'e

2 A.21 H r.'Joltage ' s- a51e 29 450 MH l'R,245 1.226.100 1,594,34&

2'A.22 Low 'Jel sae Ls :skle
I

2 A.22 Lw 'f oli age ? sda'le 50 50 '. *'it *29,965 405,26 R 1,024,233

246 2 S atice Se rvi c e Pwr kirtaa 8045'+ MH 989,213 1.611,359 2,620,581

1607 22 "R 1.9'6,143 2.139,533
2 i6 3 Cent re : Catle

4P 41 9 R49.132 501.640
2 *A . 4 Instr rent ktre

2 'A . F%er " Cc : rnt * 1 r !*z 429,275 325732 MH 1,992.710 k,290.383 m,712,349

24 Elet ric F!an q _ ip, e n- 6.292,857 9 391 kb t*H 11.522 244 ',183,5h' 2.,9"8,699
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Acesun! T>mber Account Descript f ort Orantity Coste Q; entity (abor Rours LaNor Cost gatorial Cost Total Coste ,

24 Electric Plant Eg3 peent1

241 Switchgear

I
' 241.1 Con Eqpt 9wi t ch ge a r
|

241, con Egyt Swi t s : gee r 3540 *4 43,790 4,817 48,607

|
241.2 station Service switchgeer

;) - i . o , oita,e Me .i cia,.

2'I.21 medium voltage F*tal Clad 1,90e,9F0 22500 MM 278,339 27,834 7,210,67)ce .

C3
,
' 241 22 stat ten Motor Cant, rot rar e

241.22 S t at ten Motor Cont rol Cntr 787,399 21*00 MM 267,204 24,720 1.061,323

241.2 stat t&n Service switchgear 2,691,899 44100 MM Shi,543 14.S$4 3,791,996

21, Switchgear 2,691,999 47640 M4 $99,333 59,371 3.340,603

2.2. m _ so-, t. ~ t -ent

212.1 9' ai ion serv &St art og, XF"R

2'2 11 l'n i t A.:w ti t ory Trans f ormer,

212,111 13.9 kV Traneforeere 284,971 3756 MH 56,457 4,747 [
t

2 2.112 1 16 kr Trene rereer (IV) 117,000 1600 F4 19,792 1,979 i

2;2.113 4 14 kV Trans ferrer (2W) R8,000 1300 MH 16,093 1.60A

2h2.!! .nte Auntitary Tran s f o rmer 489,971 6656 PM 92,312 8.334 550,637

242.12 Reserve Austit ary MPMR i

212 121 13. P kV Trans forser 797,436 2046 PM 25,291 2,621

252 122 4.16 kr Trans forwer 29S,000 1900 Mn 23.304 2.350

242.12 Reserve Austliary XFMR 593,436 3946 PR 48,795 4,971 647,201

|

|
_ - . . - - . _ _ _ _ - - _- . . - - _ . . . . . . . - . . , . - - -. _ , - _ , ._. -_ --_ _ ,- . _ _ _ _ _ _ _
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TABLE 2-41

DETAII.ED SlW.ARY DF COSTS FOR ACC01'NT 21. E!ICTRIC PIANT EG'115'ENT
800 We MIGH St'15t R CDAL-FIRED PIANT - FAK-ASSISITD KATt'RAL DRAFT CTIJNC SYSTEM

Cost Basis
7/76 .... --FAC MRY..---... ------...--........--- ..-91TE.......................--.

Account *:eber Account De sc r i pt i .wi Quentity Costs G anrity Imber Nors IA%r Coet Noterist Cost Teral Costs

2 1. Switchgent 3,793,000 58e40 MH 725,412 72,990 6,591.392

242. Station Service rg ipte-t 2,947,562 49697 MM 608,939 118,021 3,6?6,442

243. Switcw eards 428,000 9030 MH 111,6M 59,563 599,172

21. Protective Equig ert ?6400 MM 912,760 622,000 1.564,760
to

B

$ 2,385,893 8.515,B262a5. Elec . S t rue +wir t g Co- t e r 503021 HM 6.la9.931 2

7

2 46. Power & Control iirira 429,2'5 387417 FM + 7s 3,445 4,925,368 10,118,092

24. Electric Plant E;- a p e-t 7,597,857 1081205 MH 13,302.000 8,163,825 29,063,682

k

t
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2.9 REFERENCES FOR CAPITAL COST STUDIES

Reference No. Report Title and Number

1 Capital Cost: Pressurized Water Reactor Plant
' (NUREG-0241, C00-2477-5)

2 Capital Cost: Boiling Water Reactor Plant
(NUREG-0242, C00-2477-6)

3 Capital Cost: liigh and Low Sulfur Coal-Fired Plants
- 1200 MWe (NUREG-0243, C00-2477-7)

'

4 Capital Cost: Low and High Sulfur Coal-Fired Plants
- 800 MWe (NUREG-0244, C00-247 7-8) ,

5 Total Generating Generating Costs: Coal and Nuclear Plants '

(NUREG-0248, C00-2477-12)

,
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,
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SECTION 3.0

TOTAL GENERATING COSTS

3.1 INTRODUCTION

Data presented in these studies can be used in conjunction with those

given in Reference 5 to develop the total generating costs for plants

incorporating the alternate cooling systems. Tables 3-1 through 3-6

present pertinent cost and plant operational data for the alternate cooling

systems.

!

The total generating cost is composed of the following components: Capital ;
1

:!

cosi, mills /kWh; fuel cost, mills /kWh; and operating and maintenance (0&M)
r

cost, mills /kWh. The capital cost of alternate cooling systems affects 6

the capital cost component of total generating cost directly. Fuel cost

and O&M cost components are influenced by the yearly total energy produced

| by the turbine as affected by the alternate cooling systems. Although
,

the same design points are used for each system, the total energy produced

by each alternate system is af fected by the operating dif ferences at

of f-design, ambient temperatures.

|

| Multipliers f or adjusting the capital cost, fuel cost and O&M cost from
:

the plant with the base mechanical wet tower cooling system, are presented
,

for the three alternate cooling systems of all six plants studied. These

multipliers are used with the capital, fuel, and O&M costs, of the

generating costs presented in Reference 5.

t

3- 1

__ . -- _
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3.2 EXAMPLE

The following is an example illustrating the use of the capital cost

multipliers given in Tables 3-1 thru 3-6, to adjust the total generating

cost as alternate cooling systems are used. This specific example uses

the base generating cost data given in Reference 5 for a single unit PWR

plant with a 1985 year of operation and 70 percent capacity factor.
|

Mechanical Once-t h rou gh |
Draft Towers Multiplier Cooling

'

29.9Capital Cost, mills /kWh 31.2 x 0.957 =

i

12.4Fuel Cost, mills /kWh 12.6 x 0.981 =

Operating and Maintenance
2.7Cost, mills /kWh 2.8 0.981 =

Total Generating 46.6 45.0

Accordingly, the generating cost for the PWR plant changes from 46.6

mills /kWh to 45.0 mills /kWh when the cooling system is changed f rom the ,

base mechanical draft cooling system to a once-through cooling system.

Similar calculations can be completed for the varying capacity f actors

and plant operation dates presented in the Total Generating Cost studies,

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

.

3-2
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TABLE 3-1

TOTAL GENERATING COSTS - 1200 !Me PRESSURIZED WATER REACTOR

!

Base Once- Natural Fan-Assisted
Case (I) Through Draft Natural Draft

6Total Base Construction Cost, $10 568.8 5 54 . 9 569.7 569.2

Generator output at Average Yearly Ambient, MWe( } 1193 1203 1201 1195

Auxiliary Requirements, MWe 54 42 52 55

'

Net Power to Transformers, MJe 1139 1161 1149 1140

Y
''

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

(1) Mechanical Draft Evaporative Towers
(2) The Annual Average Dry Bulb and Wet Bulb Temperatures are 49.0 F and 42.0 F, respectively.

_ - _ _ -___ . _ _ . _ . - - - _ . _ - - -
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TABLE 3-2

TOTAL GENERATING COSTS - 1200 BOILING WATER REACTOR

Base (I)
Once- Natural Fan-Assisted

Case Through Dra f t Natural Draft

6Total Base Construction Cost, $10 582.7 568.4 583.0 583.3

f)Generator Output at Average Yearly Ambient, MWe 1235 1247 1244 1238

Auxiliary Requirements, MRe 45 33 44 46

Net Power to Transformers, !We 1190 1214 1200 1192

Capital Cost Multiplier Base 0.956 0.992 0.999w

Fuel Cost Multiplier Base 0.980 0.992 0.998

*
Operating and thintenance Multiplier Base 0.980 0.992 0.998

(1) Mechanical Draft Evaporative Towers
(2) The Annual Average Dry Bulb and Wet Bull Temperatures are 49.0 F and 42.0 F, respectively.

_ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _. _ _ . _ _ ___ _ = _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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_ --

I

v

TABLE 3-3
,

TOTAL GENERATING WSTS - 1200 MWe HIGH SULFUR COAL PLANT

i

Base (l)
Once- Natural Fan-Assisted

Case Through Draft Natural Draft
6Total Base Construction Cost, $10 465.5 453.5 467.4 467.0

i !

Generator Output at Average Yearly Ambient, MWe(2) 1304 1316 1312 1306
>

!

;

Auxiliary Requirements, MWe 77 70 76 78 '

[ Net Power to Transformers, MWe 1227 1246 1236 1228

Capital Cost Multiplier Base 0.959 0.997 1.002 i

.

Fuel Cost Multiplier Base 0.984 0.993 1.000

Operating and Maintenance Multiplier Base 0.984 0.993 1.000 +

i

i.

(1) Mechanical Draft Evaporative Towers
(2) The Annual Average Dry Bulb and Wet Bulb Temperatures are 49.0 F and 42.0 F, respectively. .

.

. . . . - . ,_ ._..m m .- , -.,.m,, ,_ , w... . . -, -+.y,m .y, ..-:, , , , , . .,y, -
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,

!
!

?

I

TABLE 3-4
,

TvJE GENERATING CDSTS - 1200 MWe LOW SULFUR COAL PLANT

,

Base Coce- Natural Fan-Assisted

I case (I) Through Draft Natural Draft
,

Total Base Construction Cost, $106 402.8 390.8 404.7 404.3

Generator Output at Average Yearly Ambient, MWe(2) 1304 1316 1312 1306
i

,

I |
; '

Auxiliary Requirements, MWe 66 59 65 67
L

[ Net Power to Transformers, MWe 1238 1257 1247 1239 |i

5

Capital Cost Multiplier Base 0.956 0.997 1.003 ,

| Fuel Cost Multiplier Base 0.985 0.993 0.999

Base 0.985 0.993 0.999 tOperating and Maintenance Multiplier

!

.

(1) Mechanical Draf t Evaporative Towers
(2) The Annual Average Dry Bulb and Wet Bulb Temperatures are 49.0 F and 42.0 F, respectively. j

+

_ . _ _ _ _ _ _ _ . . . . _ _ - - - - - - . _ - - - - - _ . - - - - _ _ _ _ _ ~ - - - _ _ _ _ - - . . - . . . _ _ _ _ _ _ .- - _ . - - . - _ _ _ . _ _ _ .
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!

TABLE 3-6

TOTAL GENERATING COSTS - 800 FMe HIGH SULFUR COAL PLAITE

Base Once- Natural Fan-Assisted
Case (l) Through Draft Natural Draf t

6
i Total Base Construction Cost, $10 335.2 326.2 337.3 335.3

|

Generator output at Average Yearly Ambient, MWe( } 853 857 856 854

Auxiliary Requirements, MWe 60 55 59 61

y Net Power to Transformers, MWe 793 802 797 793

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

l

|

(1) Mechanical Draft Evaporative Towers
(2) The Annual Average Dry Bulb and Wet Bulb Temperatures are 49.0 F and 42.0 F, respectively.
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