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LEGAL NUTICE

This report was prepared under Contract No. EY-76-C-02-2477
(formerly AT(11-1)-2477). Neither the United States government or ary
agency thereof, nor any person acting on behalf of the United States
Government:

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

B. Assumes any liabilities with respect to the uce of
or for damage resulting from the use of, any infor-
mation, 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 an
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 & Development Administration
and United States Nuclear Regulatory Commission

In 1971 the Atomic Energy Commission authorized power plant investment cost

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

Power Plants - Investment Cost Study) published in 1972. Their purpose was

to facilitate policy and economic decisions about electric generation facili-

ties 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 "igh Temperature Gas-Cooled Reactor power plants. National

priorities on energy, the regulatory environment and the cost of labor, equip-

ment and material have changed significantly. These changes dictated the

necessity of an update of these series of studies, and an expansion of scope
l

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

I 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 effort was funded jointly

by ERDA (Contract No. EY-76-C-02-2477) and NRC (Contract No. AT(49-24)-0351).

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

is
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these plants, and the liigh Temperature Gas-Cooled Reactor Plant Study was not 9
N

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 generating costs for both nuclear and coal fired power plants.

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

_

for each: a

^$
Funding Agency (ies) Report Titics

'M
ERDA Capital Cost - Pressurized Water Reactor Plant

(NUREG-0241, C00-2477-5)

ERDA/NRC Capital Cost - Boiling Water Reactor Plant
(NUREG-0242, C00-2477-6)

,

ERDA/NRC Capital Cost - lii h and Low Sulfur Coal Plants - 1200 hJe Mb
(NUREG-0243, C00-2477-7) M

- -Mi
NRC/ERDA Capital Cost - Iow and High Sulfur Coal Plants - 800 MWe _ 'M

(NUREG-0244, CDO-2477-8) y
__=in=

ERDA Capital Cost Addendum - Multi-Unit Coal and Nuclear 'M
Stations (NUREG-0245, C00-2477-9) ]

M
NRC Fuel Supply Investment Cost - Coal and Nuclear

(NUREG-0246, C00-2477-10) -

=3
NRC Cooling Systems Addendum - Capital and Total Generating -

Cost Studies (NUREG-0247, C00-2477-11) J
=M

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

-7
The studies in these series have a unifom set of economic and technical

-6
criteria and a uniform accounting system as contained in (Guide for Economic

--

.. A
Evaluation of Nuclear Reactor Plant Designs, NUS-531, January 1969). The 7

investment cost estimates in these series are developed for reference plants
.

constructed at a hypothetical site called "Middletown, USA". _]
"R

iii
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The reference investment and total generating cost estimates can be used for

baseline comparisons of different generating systems, liowever, the major use

of the investment cost data is as input to the CONCEPT computer code which

was developed for FRDA at the Oak Ridge National Laboratory (ORNL). The

CONCEPT computer program adjasts the baseline cost estimates contained in

these studies for different plant sizes, regional variations in material and

craf t labor rates, different construction schedule lengths, and different

escalation and interest rates. These adjustments result in preliminary sets

of alternative cost estimates for electric power plants constructed anywhere'

in the United States.

.
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SECTION 1 ..

.s* %
SUMMARY

,

*
,,

,
v

-

'g.' I
. .

1.1 I NTRODUCTION -

, , 3

- '

g rs .

s

' IThis investment cost study for the 1139 MWe pressurized water reactor (PWR) -J''
.-

= =#
. .,

ud

central station power plant consists of two volumes. Volume I includes in ,'
. . ,.

~ 2

: .
addition to the Foreword and Sumary , the Plant Description and the Detailed y f. -- ..... ,

.

Cost Estimate. Volume II contains the Drawings, Equipment List and Site . . ' ' . f ;
'

P. ". :...-

De s c ri p t i o n.
f t ., p.. j

. ,
. ,,

1.2 MAJOR STUDY GROUND HULES
. . . ,

- +

'. - .- *

c -s ' w
M,,,.. s

' .#In addition to the " Site Description" presented in Volume II, Section 6, the ;. U.
. ] 3.,

major ground rules used in this s t udy are as follows: ' E - n-
.

; . . . . ,.
, . . . . . . ,

[ '. . C ' .y go The reference plant design is based upon principal technical fea- '

tures corresponding to the Public Service Company of New Hampshire , ' - a. .
- -t, . ,

3ean rook S ta t t or.. [
-

., - * ' ' ..
, .

I':

, , .'.o The reactor plant design i s based on the Westinghouse Reference @- - t.t
'

l.,s
Safety Analysis Report (RESAR-35). Key plant parameters for the i .. * . <

' .',

s. s
nuclear steam supply system (NSSS) and steam and power conversion

. .." , , ' ~ _ , . . '/
$*''. * *

system are .hown in Tables 2-1 and 2-2 in Lection 2. '

*

, , , . . -

Cost data is based on prices effective as of July 1, 1976. 7 - , ., -t p .

: -
o A full complement of licensing and design criteria circa January 1, W- ~. ., _" '.

1976 a re utilized. Safety classifications, seismic categories ? . ,, < ,
, .

l'and design codes for the major structures and equipment are ad- . ,
' ;'~

'

dressed in Section 2 and in the Equipment List, (Volume II, - u .[i
Section 5). ~ i , < ,

'y
. ,

o me detailed cost estimate is developed for a single unit, with - .'-
*[g

,

sufficient land area to accommodate an identical second unit. ~

0'W
~

., . ~ t'

o ne detailed cost estimate is developed in accordance with an .'
' (.- " -

expanded AEC code-of-accounts (USAEC Report NUS-531). ( .

N
,

, ,

The design of the main heat rejection system is based upon the
. m,

o
., . .

use of mechanical draft wet cooling towers. The nuclear ultimate '.!s . ' . *
'

'

' . ^heat sink is also based on mechanical draft wet cooling towers. ..;
.. .- . .

+
.

o Escalation and interest during construction are not included in '7 7 T.. " '
the cost estimate.

f... ", " . .
,
.

. ,

'

*I
. yo ne plant has an onsite nuclear reactor core storage capacity for -

- * -

4/ 3 core. ' '. .

# .

"
.

. . - . . ,

" '

.

* #
..

'1-1 - f, . 7

A ' . ." *

'
;.'. M .

u________. ._
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The design utilizes two independent offsite sources of power;
-

o
one at 500 kV and one at 230 kV.

The plant design life is forty years during the first part ofo
"

which it will be baseloaded.

1.3 COST SUMMARY
._

The estimated total base construction cost for the 1139 MWe PWR reference

design is $568,831,011 or $499/kW based on July 1,1976 prices. Sunnaries of y

the Detailed Cost Estimate at both the two and three digit account levels are

shown in Tablee 1-1 and 1-2 respectively. The cost estimate does not include

normal contingency costs for the equipment, material and labor components of ;

the total base construction cost; nor does it include escalation and interest

during construction. Other items not included in the cost estimate are listed

in the beginning of Section 3, Detailed Cost Estimate. As noted in the Fore-
-

word, for a specific site, this baseline cost estimate must be adjusted for

regional variations in material and labor rates, different construction sche-

dule lengths, and escalation and interest rates incurred during construction.

-

1.4 COMPARISON TO WASH-1230 RESULTS
-

The total base construction cost for the PWR power plant (1031 MWe net output) -

_

reference in WASH-1230 was approximately $211,000,000 or $205/kW, based upon
_

_

prices effective January 1971. Thus, the 1977 study indicates approximately

a 143 percent increase in the cost of the plant in terms of.$/kW. The princi-

pal factors contributing to this increase are as follows: =

o Cost escalation from January 1971 to July 1976.

Regulatory requirements for additional engineering and safety _o
features, and environmental considerations affecting plant design. ~

These result in increased engineering, management, labor, equipment and -

_

material costa due to increased scope and lengthened schedules. -

1-2 m
~

,

_

b
_
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M

-
__--
_

_

The increase in direct construction costs of the current plant design over 5
M

those estimated in WASII-1230 are directly related to increases in the quanti- Gn
M

ties of the various construction cormodities required for compliance with - - -

-

licensing and design criteria circa January 1,1976. Following are examples 7

of the differences in the quantities of some of these construction materials:

I
WASil-1230 PWR PWR M

1031 MWe Net Output 1139 MWe Net Output
(1/71) (1/76) .-g

Concrete, cu. yds. 90,000 167,200 4
-

Reinforcing Steel, lbs. 22.0 x 106 643.2 x 10 .

_-

6 6 N
Structural Steel, lbs. 8.8 x 10 21.8 x 10

6
-6

Table 1-3 is a surmary breakdown of the direct craf t labor costs and hours 7

M
for this reference design. The total direct craf t labor cost of approximately

M
$133,100,000 corresponds to an average hourly rate of $12.30. Approximately -

10,820,000 craf t labor :aanhours average about 9.5 manhours /kW. These compare
-

to averages of $8.86/ hour and 6.0 manhours /kW respectively for the earlier
_

C

design reported in WASit-1230.
-.

-

.: -

.;M
m
-m
M'

J
.-

-

-

-

M

-.
_

N
1-3
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TABLE 1-2
COST ESTIN.TF SPfiARY

111RFF DIGIT ACCWYl' l FVFL
C051 aA$1h

Il39 MWe PRESSURIZF1 WATER REACTOR PIANT0 7 / / e' 04/12/77MI DDI.ETt AN . U S A

eacrowY Si1E Sitt $1tt IQTAL,

AC(f NO ACCOUNI 0 F S ( w i t I [ 0 4d 11UIP. CO$i$ L A t* 0 H HOUh5 LA3Ud C0st '9 A T E R I A L COST CUSIS
.a........ .......................... ............. ............ ............. ............. ..............

20 LAdo A p.o L A N i> a l t.H I S 2,000,000 2,000,000.

211 f A N f/ W o n 169,400 41P641 MH 4,509,959 4,597,277 9,276,636

212. RLAClop CONTAINMENT HLDG 2,M0 2,4 5 0 1575720 MH 19,303,154 13,568,531 35,674,135

? 1 f. TowutNt wo0M * HEATER 8A7 498,413 395795 MH 4,81a,461 6,528,956 11,845,832

|
| 215. PWIM AUX BLOG * FUNNELS 560,888 436042 MH 5,079,903 2,800,017 8,460,808
1

216 WAbfE PROCFSS HUILDING 166,620 445639 MH 5,103,468 2,753,486 S,023,574

21 7. Furt 5fowAGE BLoG 327,971 213775 nH 2,603,503 1,559,M3s 4,491,312

21 P. A CONTROL wM/D-G DUILDING 754,992 478609 MH 5,566,014 ?,R77,834 9,198,840

2683 ADMINISTRATION'$fRVICE BLG 517,454 190566 MN 2,321,290 1,634,301 4,673,045

21 P.h ||NF PUMP HOUSE,IhC INDINS 16,904 1C516 MH 124,317 78,424 219,641

216F. FHfRGENCY FEED PUPP BLOG 21,694 13C311 MH 1,478,835 546,830 2,047,359

21 M , MAdWAY IUNNELS (NCA IUNLS) 1,544 31306 MH 355,55s 150,489 507,891

218G. ELFC. IU'dNEL5 2,796 375 MH 4,857 2,7?9 10,382

218H. NON- E S S E N. Sh69 utDG. 9,700 14446 MH 167,407 122,674 299,781

218J. MN SIEAM * FJ PIPE ENC. 6,800 13C761 MH 1,500,942 1,073,047 2,530,789

21Bd. PIPF FUNNEL 5 172 75 MH 196,2 9 M 86,775 233,073

21tM. HYONOGtN RECOMtifNEW SIRUCI 512 7 MH 59.r92 46,812 106,704

21tP. C04 FAIN EQ H4f(H M$LE $HLO 9010 MH 101,667 31,600 133,247

21PS. HOLDINu POND 6991 MH 77,881 32,882 110,763

216T. ULflMAIE HEAT SINK STNUCT t4,800 196267 MH 2,221,145 1,091,323 3,337,268

21hv. C0dfW eM FMG Alw Inia SIN 95Y4 MH 101,878 42,795 144,673

21 SINUCIURES * IdPHOVFMENTS 5,002,426 471c266 MH 55,696,709 19,776,022 101,375,757.

SUMMART PAGE 2p.
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TABLE l-2
COST ESTIMATE SUMMARY

THREE DIGIT ACCOU*fT LFVEL *I*

COSI HASIS 1139 MWe PPESSURIZlT WATER REACTUR PIANT 04712/7707/76 FIDDLFTYA'N. USA

FACTORY 51TE SITE SiiE TOTAL

ACCI NO ACC0uhi DESCR1FTIGN EQulF. (05f5 LAHOR HOUNS LABOR CO5T MATERIAL CO$f COSTS

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

2204 NUCLEAR SIEAM SUPPLV(N555) 65,000,000 65,000,000
|

| 2 2 fW . N555 OPil0N5
|

221. af AC IOR tGUIPMENT 475,000 87416 MH 1,146,383 1,946,890 3,568,273

222. MAIN HEAT IFER IPORT SYS. 3,949,757 374562 MH 4 914,112 526,360 9,390,229

223. S Af E GU AR05 ST 5TE M 4,114,778 461718 MH 5,986,702 904,924 11,006,404

224 WA0 WASTE PuoCESSING 5,642,776 245526 MH 3,193,188 776,310 9,612,274

225. FUfL MANDLING + STONAGE 2,441,015 56335 MH 729,304 99,278 3,269,597

726. OlHt R REA(TOR PLANT EQUIP 6,929,190 698741 MH 9,056,292 2,889,052 18,876,534

227. Rs IN51RUMENIAil0N+C04 TROL 6,516,280 13617 PH 907,092 77,034 7,500,406

228. REACIOR PLANT MISC ITEMS 1,500,000 147665 MH 1,833,586 1,923,142 5,256,I20

22 . RE AC IOR PLANT EQUIPMENT 96,568,796 2145890 MH 27,768,659 9,142,990 1'33,480,445

|
.

231. IURe!NE GENERATOR 54,874,642 417379 MH 5,194,091 1,287,465 61,356,198

233. CCNDENSING SYSTEMS 10,404,421 304962 MH 3,988,263 604,260 14,996,944 |

234 FEED HEAllhG SYSTEM 8,807,502 427569 MH 5,548,535 632,545 14,988,582

235. OTHEu IUMDjNE PLANT EQUIP. 7,408,466 539642 MH 6,993,950 709,313 15,111,729

236. INSTRUMENTATION + CONTROL 1,134,670 13973 MH 170,605 15,487 1,320,962

237. IURdINE PLANT MISC ITEM 5 121481 MH 1,440,145 2,066,426 3,506,571

23 . TURUINE PLANT EQUIPMENT 82,629,701 1827006 MH 23,335,789 5,315,496 111,280,986

|
.

W
G

0% SUMMARY PAGE 3
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TABLE 1-2
COST ESTIMATE 5tfMJ4ARY

CUST HASIS NESWM WAM WM N
07/1o 04712/77MIDDLETtWN. 'JSA

FACTORY SifE SITE SifE TOTAL
ACCI NO ACCOUNT DESCWIPTION EJulP. (05T5 LAdOR H0ues LAdOR COST MATERIAL COSI COSTS
.......... .......................... ............. ............ ............. ............. ..............

241. SWITCMGFAW 4,%61,000 64453 MH 797,321 79,684 5,334,005

242. STATION SERVICE EQUIFAENT 7,231,864 100510 MH 1,307,433 224,838 8,764,135

243. swit C He0 ARD5 460,000 10372 MH 128,205 61,093 649,298

244. PROIECTIVE EQUIPMENT 84C03 MN 1,038,088 532,600 ),570,688

245. ELECT.siduC * WIRING CONINR 557382 MH 6,810,330 2,181,563 8,991,693

| 246. P0dE W 4 CONINOL WIRlhG 941,350 6 2 7195 MM 7,711,608 5,461,.59 14,114,417

24 ELECTRIC PLANT EQUIPMENT 13,094,214 1449915 MM 17,792,985 8,541,037 39,428,236.

251 TRANSPORTAi!ON & LIFT EQPT 1,'938,225 28352 MH 366,7d6 116,648 2,421,659

2%2. AI4, DATER * STEAM SERVICE SV 3,434,042 248457 MH 3,215,710 360,027 7,009,199

23 3. COMMUNICATIONS EQUIPMENT 967,500 23372 MH 287,309 152,654 1,407,523

234 FURNISHINGS * FIXTURES 857,673 7646 MM 90,141 17,231 965,042

25 MISCELLANEOUS PLANT EQUIPT 7,197,437 307827 MH 3,959,426 646,500 11,803,423
.

261. STWuCTURE5 96,693 104736 MM 1,209,739 783,950 2,090,382

202. MECHANICAL EQUIPMENT 15,606,153 267611 MH 3,375,403 516,226 19,497,782

26 MAIN CONO HEAT REJECT SYS 15,702,846 372347 MH & 585,142 1,300,17o 21,588,164.

2 10TAL DINECT COSIS 221,095,420 1Cs19241 MH 133,138,710 66,722,881 470,097,011
.

e-*
I
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TABLE 1-3
DIRECT CRAFT LABOR SLMMARY

1139 MWe PWR PLANT
MIDDLETOWN. USA

COST BASIS - 7/76

Site % Site %
Craft Description Labor Hours Hou rs Labor Cost Cost

.

Asbestos Worke: 114,208 1.1 1,486,989 1.1

Doiler Maker 635,914 5.9 8,788,330 6.6

Bricklayer 121,470 1.1 1,385,967 1.0

Carpenter 1,293,581 12.0 15,005,545 11.3

Dock Builder 3,053 0.0 41,887 0.0

Electrician 1,742,930 16.1 21,612,331 16.2

'

Iron Worker 1,234,876 11.4 16,362,185 12.3

Laborers 1,218,919 11.3 11,360,341 8.5

M111 wrights 161,523 1.5 2,048,082 1.5

Operating Engineers 811,021 7.5 10,121,507 7.6

Painters 190,928 1.8 1,827,187 1.4

Pipefitters 2,995,349 27.7 40,137,677 30.1

Plumbers 640 0.0 7,828 0.0

Roofers 11,981 .1 161,502 .1

Sheet Metal Workers 117,888 1.1 1,379,290 10

l
i Teamsters 164,960 1.5 1,412,062 1.1

TOT /l, FOR PLANT 10,819,241 100.0 133,138,710 100.0
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SECTION 2

__-

PLANT DESIGN DESCRIPTION

2.1 INTRODUCTION

Section 2 describes the pressurized water reactor power plant design and the -

-

construction support activities covered by this study cost estimate.

We material presented in this section is organized to correspond to the uni-

form system of accounts (USAEC Report NUS-531) used for the detailed cost
=

estimate. This fo rmat correlates the plant design description with the de-
__

tailed cost estimate (Volume I, Section 3) and the detailed equipment list O'

(Volume II, Section 5). We two digit accounts used in this regard are as

follows:

2
m

Code-o f- Ac cou,n t s Title Page. .g

21 STRUCTURES AND IMPROVEMENTS 2-9

_
22 REAC'IDR PLANT EQUIPMENT 2-36 afERaver

23 TURBINE PLANT EQUIPMENT 2-83

24 ELECTRIC PLANT EQUIPMENT 2-102

25 111SCELLANEOUS PLANT EQUIPMENT 2-115 _g
ar

26 MAIN CONDENSER HEAT REJECTION SYSTEM 2-121 -d
M

! 91 CONSTRUCTION SERVICES 2-127 M
M_

92 HOME OFFICE ENGINEERING AND SERVICES 2-128
-

93 FIELD OFFICE ENGINEERING AND SERVICES 2-129

A summary description is provided in Section 2 for each major account. This

"
is followed by detailed descriptions of each system and structure at the three

digit account level. -

The descriptions associated with accounts 21 through 26 address the power
_

_-

-

2-1 5

M
-

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



plant design. This portion corresponds to the " direct cost" portion of the

cost estimate. The descriptions associated with the accounts 91 through 93

define the construction support activities. This corresponds to the " indirect

cost" portion of the cost estimate. The sum of the " direct cost" and the

" indirect cost" is the " total base construction cost".

The scope of the indirect cost accounts varies with utility and project.

Therefore, an understanding of the definition of these accounts, provided

later in this section, will avoid confusion when utilizing the cost estimates

provided herein.

2.2 PLANT DESIGN CRITERIA

2.2.1 General Study Criteria

The major criteria for the PWR plant study were discussed in Section 1. The

key parameters are tabulated in Tables 2-1 and 2-2 in this section. Licensing
,

and design criteria circa January 1, 1976 are utilized. Safety classifica-

tions, seismic categories and design codes for the major structures and

equipment are addressed below and in the Equipment List, (Volume II, Section

5). The design of the main heat rejection system is based upon the use of

mechanical draft wet cooling towers. The nuclear ultimate heat sink is also

based on mechanical draf t wet cooling towers.

2.2.2 Structural Design Criteria

The structural design criteria used in formulating the design of the nuclear

and non-nuclear structures of the reference plant design are swumarized as

follows:

2-2
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IABLE 2-1
:*. .

-

"
KEY PLANT PARAMETERS, NUCLEAR STEAM SUPPLY SYSTEM

1139 MWe PRESSURIZED WATER REACTOR PLANT . T ,4
L -

1

NSSS Warranted Power, MWt 3,425 '. ' "
,

Steam Flow, 106 lb/hr 15.14 . .
- f,

*

Steam Pressure, psia 1,000 - - ' *

. . .

.: . .
-

Power Density - Avg., kW/ liter 104 ' ' ~
^ __

..

Linear Power - Avg. , kW/f t 5.4 dh --

Linear Power - Max. , kW/ f t 12.6 g_* ;>

Heat Flux - Avg., Btu /hr/ f t2 189,800 I '- *

c

Heat Flux - Max., Btu /hr/ft2 474,500 1 ~di
( .--

Min. Cri t . Heat Flux Ratio 1.3 . . , - ,
- - -

.

. -

'

Number of Fuel Assemblics 193
' ' 6

+, ,
:

Number of Control Assemblies 65
'. ' -

*
,.

''

W g. s
a

.. r. .\ : t tn -Reactor Vessel ID, in 173 - |4 - '

,
. . 2

Number of Coolant / Recirculation Loops 4 -
~ "

s +

' -

tPump Capacity, gpm 94,400 '.'
,,

s

'- '
y-

6Coolant Flow, 10 lb/hr 140.3 '.
, -

'. , U
~

Cocian: Inlet Temp., F 558.1 .. .

_

~

-

Avg. Delta T through Vessel 60.2 .' '4 .

Coolant Pressure - Outlet, psia 2,250 .#,
'

Steam Generator Size - Height, ft-in 67 ft - 8 in
. "

' ^

?
- Dia., ft-in 14 ft - 7-3/4 in

_.

. , ;

.- * e
.

.

. -

w

- -f

,
e i

W
..

=
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TABLE 2-2
e a

KEY PLANT PARAMETERS, STEAM AND POWER CONVERSION SYSTEM
1139 MWe PRESSURIZED WATER REAC'IOR PIANT y.

-

-

_ _ -

Turbine output, MWe 1,192.400 5
._

Auxiliary Power, MWe 53.790
-

__

---

Net Power to Transformer, MWe 1,138.610 -

,

Generator Rating, MVA 1,350 -

__

2
Net Station Steam Rate, 1bs/ kwhr 13.3

Net Station Heat Rate, Btu / kwhr 10,224 7
---

_

-

Thermal Efficiency, 7. 33.38 . 7
-- -

-

M in Steam Flow at HP Turbine Inlet, Ibs/hr 13,717,722
.

Main Steam Pressure at HP Turbine Inlet, psia 975
-

=

Main Steam Temperature at HP Turbine Inlet, F 544 -

|
- R
- -
-

-

- m,

5 :
- M
: a2
- CE

=.

-

m
n

- -

--

^

,

=
"

'

'A

-

N

N
2

=
.

-

=
M

I

_Y_
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. . . .

2.2.2.1 Reactor containment Building

The reactor containment building including the shield, dome, and foundation

mat are designed in accordance with the requirements of the Code for

(bucrete Heactor Vessels and Containments, ASME Boiler and Pressure Vessel

Code, Section III, Division 2, dated January 1,1975 (hereinaf ter referred

to as Division 2).

The loads listed below are considered in the design of the containment struc-

ture.

Dead Loads - Permanent gravity loads including concrete,o

structural steel, equipment, piping, cable trays and hydro-
static pressure. The ground water level is assumed at
El + 10 ft - 0 in. buoyancy from ground water is consid-
cred in building stability and base mat design.

Live Loads - Loads which vary with intensity and/oro
occurrence. During normal operation the live loads consid-
cred are a snow load of 80 psf and the lateral soil pres-
sures. During construction live load from cranes, wet
concrete on the liner plate and major equipment transport
loads are also considered.

o operational Thermal Loads - A temperature gradient through
the coatainment wall varying between 50 to 120 F on the in-
side and -10 to 90 F outside,

Operation Pipe Reactions - Piping reactions transmitted too

the containment during normal operation or shutdown condi-
tions.

o Pressure Variation - Differential pressure loads resulting
from pressure variation either inside or outside the con-
tainment. The maximum pressure considered in the design
is 3 psi.

o Test Loads - The structural integrity test pressure is 115
percent of the design pressure and the temperature inside
the containment during the test is 100 F to 50 F.

I
'

o Wind Load - A basic wind velocity of 130 mph (highest wind
velocity assumed at 30 ft above plant grade) and having a
100 year period of recurrence is established for design.
Based on this, the wind velocities at various height zones
above the ground and the appropriate gust and shape factors

.

2-5
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.

employed in translating these velocities into applied wind
forces on the nructure are detennined in accordance with
American National Standards Institute, ANSI A58.1 - Building
Code Requirements for Minimum Design Loads in Buildings
and Other Structures.

)
o operating Ikisis Ea rti quake (OBE) - The carthquake that couldl

reasonably be expected to af fect the plant site during the
operating life of the plant. The vertical and horizontal
design response spectra are obtained f rom USNRC Regulatory
Guide 1.60, Rev. 1, Dec. 1973, scaled for a peak horizontal
acceleration of 0.125g. The ef fects of two orthogonal hori-
zontal direction earthquakes and one vertical earthquake
are considered simultaneously. The effects of the three
directions are combined by the square root of the sum of
the squares. The dynamic ef fects of soil are also consid-
cred,

o Sa fe Shutdown Earthquake (SSE) - The earthquake based upon
an evaluation of the maximum carthquake potential in the
plant region. The ef fects are considered in the same manner
as described for the OBE except that the design response
spectra is based on USNRC Regulatory Guide 1.60, Rev. 1,
Dec. 1973 scaled for a peak horizontal acceleration of 0.25g.

o To rnado Loads - Tornado ef fectc include wiad pressure, dif-
ferentail pressure loads due to rapid atmospheric pressure
change and tornado generated missile impact e f fects. The
maximum rotational wind veioeity of 290 mph, a translational
velocity of 70 mph and a pressure drop of 3 psi at a rate of

.

2 psi /sec are used in design. Horizontal tornado missiles
include a wood plank, wood pole, steel rod, steel pipes,
and automobile. Vertical missiles are in accordance with
USNRC Standard Review Plan 3.5.1.4.

Flood Loag - The plant site lies ten ft above the 100 yearo

maximum water level of the North River. Consequently no
flooding of the site is considered.

o Accident Pressure Load - The maximum design pressure equiva-
lent to the maximum calculated internal pressure associated
with a Design Basis Accident with an appropriate margin to
account for uncertainties in the analysis. A value of 52
psig is used for design.

o Accident Temperature - The maximum liner temperature associ-
ated with the design presrure response. A value of 271 F is
used for design. The transient properties of the accident
pressure and temperature loads are considered in design.

2-6
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o Accident Pipe Reactions - Pipe reaction loads due to thermal
conditions generated by the De s i gn Basis Accident.

l_ g Break Loads - The local effects of a reptured high ene rgyo

p pe including jet reaction fo rc e s , jet impi ngement loads
ar d missile impact forces.

J nther Seismic ( .a t e go ry 1 S t ruc tures' ' '

NR( H. au l a t o rv Guide 1. .N , Seismic :esign Clas si fication, requi re s that

s t ruc t u res impo rt ant tt .afety be designed to withstand the e f fec ts of

the ,a t e Shutdown Ea r t hquake and remain functional. These structures, which

are .h .c ri bed i n Subset tion 2. 3, /.c count 21, are designated as Seismic Cate-

mrv I s t rut t ures , and are designed to loads similar to those described fo r

the rtactor containment b u i ld i r.g . riie se structures must a.;ure:

i 'he int eg ri t - of t he r' actor oolant pressure boundary.,

h Fh. tepability to ant (iowr. th( rea.'ti 'ind .nai nt a in it in a

ife shutdeun condillan.

t . The tapability to p r event or mitigate the consequences of
accidents which could resu:t in pm mt ial of fsite radiation
es.posures c o.np a r a b l e to t' piide ; i n. e> posu r es o f 10 CFR

( Part 100.

' '.3 Non-Seismic Ca t ego ry I Structures

Non-Seismit ra t e go ry I , t ruc t u re s are all the remaini ng plant structures that

have net been clas si fied as Seismic Ca t e go ry I, as listed in Subsection 2.3.

Non- La t e no ry I structures are designed to withstand the e f f ec ts of various

combinations of all no rma l 1"adings to which they are srb jec ted in accordance

with A' 1 318, Huilding Code Requi mments for Re n fo rced concrett, AISC Speci-i

fication for the De s i g n , F abri c at ion at.d Erec ion at St ructural Steel for

Buildings n;d applicable loca Laildi codes , rhe s ructures are designed,

for a i s an c ettects in acicruant ci t t. < ri ti ria e, tam isFed by the L'ni f o rTa

2-7
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In general the major Non-Seismic Category I structures are steel framed !
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for Buildings. The concrete foundations are designed in accordance with
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2.3 PLANT DESIGN DESCRIPTION

Following are the PWR plant design descriptions for accounts 21 through 26.

ACCOUNT 21 STRUCTURES AND IMPROVEMENTS

Tha primary structure in the plant is the reactor containment building. This

structure is a Seismic Category I reinforced concrete enclosure, consisting

of a vertical cylindrical shell with a hemispherical dome and a flat base.

A continuously welded plate liner is attached to the inside face of the con-

crate to ensure a high degree of leak-tightness. The containment and other

reinforced . concrete Seismic Category I structures house all safety related

equipment essential for safe plant operation, shutdown and control. These

structures generally consist of reinforced concrete foundation mats, exterior

w:11s, intericr walls, floor slabs and roof slabs and resist horizontal loads

with exterior walls behaving as shear walls. Ihe interior slabs and roof

sinbs are supported on heavy structural steel framing.

The major Seismic Category I structures include:

Reector Containment building - Houses the NSSS and associated equipment, pro-

vides biological shielding and protects the environment in the event of a

postulated abnormal condition in the reactor coulant system. The interior

concrete of the reactor containment structure is also seismic Category I,

and supports the components and equipment, provides biological shielding and

protects the steel liner from postulateo pipe break effects in the reactor

coolant system.
|

|

t
1
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ACCOUNT 21

Primary Auxiliary Building - Houses auxiliary nuclear equipment such as heat

~

exchangers, pumps, demineralizers, filters, tanks ventilation equipment and

residual heat removal equipment.

Waste Process Building - Houses liquid, solid and gaseous radioactive waste

processing and boron recovery equipment.

Fuel Storage Building - Houses new and spent fuel, associated pool cooling

and c1 caning systems, and decontamination and shipping areas.

Control and Diesel Generator Building - The North portion of the structure

comprising the diesel generator building houses the emergency diesel gener-

ators, their associated equipment and the diesel oil storage tanks. The

South portion of the structure canprising the control building houses che

necessary instrumentation and control equipment essential for plant operation

under normal and accident conditions.

Emergency Feedwater Pump Building (Including' Electrical Tunnels) - Houses

emergency feedwater pumps, demineralized water makeup pumps and the electrical

cables and conduits running between the reactor containment building and the

control building.

Main Steam and Feedwater Pipe Enclosures - Houses the Seismic Category I

sections of the main steam and feedwater piping outside of the reactor con-

tainment building.

Ultimate Heat Sink Structure - Houses the cooling towers and associated '

equipment necessary to provide emergency service water to the plant.

2-10
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ACCOUNT 21

The major Non-Seismic Category I structures house Non-Seismic Category I

equipment and components not required for plant safety or safe shutdown.

These structures generally consist of structural steel framing, metal siding

and concrete plank roofing, and are founded on reinforced concrete spread

footings. These structures are designed to assure that their failure will

not cause loss of function of a Seismic Category I structure.

The major Non-Scismic Category I structures include:

Turbine Room and Heater Bay - Houses the turbine generator, condensers and

associated equipment, feedwater heaters, feedwater pumps, condensate pumps,

condensate booster pumps, condensate polishing and demineralizing equipment,

other auxiliary equipment , and switchgear rooms.

Administration and Service Building - Houses the general offices, conference

rooms , storage areas, auxiliary boilers , water treatment equipment and

various laboratories and shops.

Make-up Water Intake and Discharge Structure

Fire Pump House

Non-Essential Switchgear Building

Circulating Water Pump House

Holding Pond

Chlorination Building

Make-up Water Pret reatment Building

1

|

|

l
|

I
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ACCOUNT 21

ACCOUNT 211 Yardwork

Jfhe plant location is the hypothetical site of Middletown USA. This is as

defined in Section 6 (Site Description) of this report.

The datum plane for site and yard elevations is mean river level. Main plant

finish grade is 18 ft above mean river level. Soil overburden is-estimated

to be eight ft thick. Limestone rock with no underground cavities and

satisfactory for supporting plant structures is located below the overburden.

Site preparation consists of clearing, grubbing, and stripping of top soil for

all strectures, roads, railroads, parking areas, materials handling areas and

construction facilities. Rough grading quantities include the general cut and

fill for the main plant structures and fine grading with landscaping.

Earth excavation, rock excavation, backfill, concrete fill and dewatering

for the main plant structures are included with the structure associated

yardwork. This f r cludes all excavation work for the main nuclear and turbine

plant areas. Excavation work for structures not included with the main

excavation are included with the structural work for each of the individual

buildings. The cut and fill work also includes hauling, dumping stock-

piling, placing and compacting. The fill is separated into select and compacted

Category I fill adjacent to Seismic Category 1 structures, select and compacted

Non-Category I fill adjacet.t to Non-Seismic Category 1 structures and general

area fill in the main plant area. In addition concrete fill is used under and

adjacent to portions of the structure below rock. In cases where rock elevations i

vary, concrete fill is used to assure that building loads arc er.rried to

2-12
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[.'ACCOUtfr 21

., . : ~

c ompetent rock. In general, the main plant excavation is a large open cut with
~

4 ,)
.,

Y'

deeper cuts provided to accommodate the reactor containment building, reactor " N~ :*

*

cavity pit and the safeguards pump vault.
..

:
a

Excavated material is used on site for general fill as much as possible. Spoil
'

areas and storage areas are utilized for excavated material not used for fill or

o
for top soil. Erosion and sedimentation control of these areas is practiced in

M
accordance with EPA requirements. Temporary settling basins are provided to

+.w
collect all runof f during construction prior to discharge into the North River. |. y , *

m. ,. -
,- i .

Transformer area, above ground oil storage tanks and other cil or chemical [N''e >V
&

storage and handling areas are designed to contain spills and collect and - f .. -
'\s Th.

ppr #{ $ ,route surface runof f to the holding pond prior to discharge to the North River,

. M .r;!
In addition, turbine building floor drains and other plant df.rty drains, are

'

p A.x ,,1

s

*
routed by underground piping to the waste process building, as required, or ]f $i

,

to the holding pond for treatment before discharge into the North River. i,)g . .,
t .% .f* * $
.i., * , .. i $ y

*'

The yard drainage system consists of interceptor ditches (paved and unpaved) ..- ;

and storm drains with catch basins to carry off storm water from developed
.

)<

areas. Water courses *. hat are intercepted near the plant. are diverted by :
+

ditches into existing stream beds or storm drains. Culierts carry stream flov
,

,

under the railroad and roads. The yard surface water i.rainage is directed to
. ,

'd ~

the North River via the existing water courses as much as possible. Building "

,.

roof drainage is directed to the yard drainage system. ^ * '
..

*

t
u

.n
$> . * -

,-

' b
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ACCOUNI 21

A temporary sanitary sewerage system is provided during construction. Piping

and toilet. facilities for permanent plant requirements are designed based on

permanent plant personnel requirements.

Highway access is provided to the site by five miles of secondary roads

connecting to a state highway. This road is in good condition and needs no

additional improvements. An onsite asphalt road is provided around the main

plant structures. The highway road is paved in accordance to the standard

thicknesses required for public highways. In addition, parking areas, concrete

curbs and walks are provided. Temporary constraction roads with minimum

thickness paving (AASIIO IIS20 Loading) and unpaved roads for materials handling

equipment are provided. Service roads are arranged to provide access to all

truck sized doors in the plant and to all buildings requiring servicing or

maictenance by vehicles.

Railroad access is provided by constructing a railroad spur which intersects

the B6M Railroad. The length of the spur from the main line to the plant site

is five miles in length. The spur approaches the site from the east. Additional

spurs are provided to the southeast end of the turbine building and the south

end of the fuel storage building. All roadbed and trackage are designed in

accordance with the latest railroad standards. Railroad structures are designed'

for Cooper E80 wheel loading.

In addition to the above items, fencing, a gate house and roadway.and' yard

lighting are provided with the.yardwork.

)
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ACCOUttr 21

ACCOUNI 212 Reactor Containment Byfidinn

The containment, which houses the NSSS and associated equipment, is a Seismic

Category I reinforced concrete cylindrical structure with a hemispherical dome

and a flat reinforced concrete foundation keyed into the rock by the depression

for the reactor cavity pit. The reinforced concrete foundation is 151 ft in

diameter and 10 ft thick and founded approximately 60 ft below finished grade

and 52 ft below the top of rock. The reactor cavity pit extends an additional

23 ft below the bottom of the reinforced concrete foundation. The cylindrical

portion of the containment has an inside diameter of 140 ft. It measures 149 ft

from the top of the foundation mat to the springline of the dme and has a wall

thickness of 4 ft. The dome portion has an inside spherical radius of 70 ft

and a thickness of 3) ft. The inside height from the rop of the mat to the dorae

is 219 ft. .

A continuously welded steel plate liner, 3/8 in thick on the cylinder wall,

% in thick on the dome and }; in thick on the foundation mat, is anchored to

the insi<le f ace of the concrete to function as a leak-tight membrane. The bottom

liner plate is supported on top of the foundation mat and is protected by a four f t

thick concrete slab which supports internal equipment loads and forms the floor

of the containment.

A combination equipment hatch and personnel air lock is provided in the contain-

ment wall at the level of the opcrating floor and is used to move equipment

into the containment during construction and f or removal and replacement of

equipment during plant operation. A personnel leck is p ovided for access at

2-15
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ACCOUNT 21

a lower floor level of the containment. Piping, electrical fuel transfer and

duct penetrations are also provided through the wall at various locations and

designed to remain gas-tight during all conditions for which the containment

is designed.,

The containment floor supports all primary equipment, primary equipment supports,

supports for other components and equipment located in the containment and the

interior containment structures. All containment interior structures are

independent of the containment cylinder wall. .The major containment interior

structures include the following:

a) Primary Shield kall - A six ft circular reinforced concrete wall

enclosing and supporting the reactor pressure vessel.

b) Secondary Shield Wall - A four f t octagon shaped reinforced concrete

wall enclosing the reactor coolant piping, steam generators, reactor

coolant pumps and their supports.

c) Refueling Canal - Reinforce'd concrete walls and floors covered with

stainless steel liner through'which new and spedt fuel elements are

transported during refueling.

d) Operating Floor Slab and Crane Support Beams - A three ft thick

reinforced concrete slab spanning between the crane support structure

beams. The beams are supported on a series of reinforced concrete

columns. The crane rails at the extremities of the operating floor i

I
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ACCOUNT 21

slab support a gantry type polar crane used for placement and main-

tenance of major equipment in the containment.

Other concrete internal structures are the pressurizer shield wall and contral

rod miasile shield.

Th2 annulus between the secondary shield wall and t he containment wall houses

accumulator tanks, the pressurizer relief tank, instrumentation racks, heat

cxchangers, cooling units, filter systems and miscellaneous equipment for

auxiliary systems. The primary system is housed within the secondary shield

wall which isolates the system and postulated accidents from the auxiliary

systems in the containment structure and provides necessary shielding.

Structural steel is utilized to support floors in the annulus at the operating

icvel and intermediate levels to provide means of travel and access to the

various components and equipment.

In addition to housing the NSSS and providing a leak tight structure, the

containment also serves as a biological shield which protects the environment

from the ef fects of normal plant operation and abnormal events. It also

protects the housed systems from the effects of various natural phenomena

occurring at the plant site.

The containment building heating, ventilating cnd air coaditioning (HVAC)

systems maintair. a containment atmosphere suitable for equipment operation

ar.d provide a means for remcving firsion products prior to entry, during

refueling and following a design basis accident (DBA).

2-1)
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ACCOUNT 21

During normal operations suitable temperatures are maintained by the containment

recirculation cooling system. This system is comprised of six fan coil units,

each rated at 20 percent of the maximum design heat load. Two 100 percent

capacity water chillers, located in the primary auxiliary building, provide water

at 48 F to the fan coil units in the containment.

Prior to entry into the containment, fission products are reduced to acceptable

levels by the containment recirculating filter system and pre-entry purge system.

The pre-entry purge system purges the containment through prefilters and HEPA-

charcoal - HEPA filters at 15,000 cfm, following recirculation of the containment

atmosphere, by the recirculating filters system, for a predetermined period of

time. The recirculating filter system is equipped with prefilters and IEPA-

charcoal - HEPA filters and rated at 4000 cfm. In addition, the recirculating

filter system, a fully redundant safety related system, functions during post

LOCA conditions to promote mixing hydrogen rich atmosphere with remaining

containment volume, and to reduce the inventory of fission products available

for release prior to venting the containment for hydrogen control.

The gross volume of the containment is 3,000,000 cu ft and the net volume is

2,750,000 cu ft.

2-18
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ACCOUNT 213 Turbine Room and Hester Bay

The turbine building (including heater bay) is a Non-Seismic Category I

structure, located east of the containment structure. The turbine building

is a three story steel framed structure 135 f t wide, 325 ft long and 130 f t

high. The heater bay is a two story steel framed structure 65 ft wide, 325

f t long and 77 ft high. The building is supported on reinforced concrete

spread footing on rock. The reinforced concrete ground floor is located at

grade. The building volume is approximately 7,500,000 cu ft. The mezzanine

and operating floors are reinforced concrete slabs supported on metal deck

on steel framing. The roof is concrete channel plank covered with a roofing

membrane. The exterior walls are insulated metal siding, and the. interior

walls are concrete block. The massive "high-tuned" turbine pedestal is rein-

forced concrete and is supported on a thick concrete foundation mat bearing

on rock. The turbine pedestal is isolated from the remaining building support

loads. The building houses the turbine-generator machine, its condensers and

associated equipment, feedwater heaters, feedwater pumps, condensate pumps,

condensate booster pumps, condensate polishing and denineralizing equipment,

turbine lube oil equipment, otner auxiliary equipment, and switchgear rooms.

The turbine room and heater bay are cooled by a total of 20 roof ventilators.

Each ventilator, ten for the turbine room and ten for the heater bay, is

rated at 90,000 cfm. During the winter months heating is provided by 24

steam heater units loca:ed throughout the turbine butiding.

At the east end of the builoing is located a rail car bay for transport of

generator and turbine parts. An overhead travelling crane located at the top

of the building serves this bay as well as the full operating floor area. All

floors are connected by several etairways and a passer.ger elevator.

2-1c
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ACCOUNT 215 Primary Auxiliary Building And Tunnels (Including Residual Heat
Removal Vault)

The primary auxiliary building is a reinforced concrete Seismic Category I

structure located north of the containment structure and supported on a four

ft thich reinforced concrete foundation. The building is not symetric and

has changes in elevation of the base mat at various locations in the building.

Nominally thc base mat is founded on rock 30 ft below grade. Portions of the

building are founded deeper or shallever than the above. However, in all

cases support is provided by rock. The major portion of the building is 79 ft

wide, 144 ft long and three stories or 91 ft high. Some portions of the build-

ing have a raised roof. The portion of the building housing the safeguards

pumps is an attached section founded on rock 85 ft below grade. The height

of the safeguards vault is 90.5 ft. The volume of the primary auxiliary

building and safeguards vault is 1,140,000 cu ft.

The exterior walls, interior walls, floor slabs and roof slab are reinforced

concrete. The exterior walls are a minimum of two it thick. The floor slabs

are cast in place concrete over metal deck and supported on steel framing.

The roof slai- is cast in place concrete over metal deck, covered with a

roofing membrane and supported on steel framing.

The 79 by 144 ft portion of the building has two intermediate reinforced

concrete floors which house miscellaneous auxiliary aucicar equipment such

as heat exchangers, pumps, demineralizers, filters, tanks and ventilation

equipme nt . Below grade reinforced concrete pipe tunnels connect the building

to the containment, waste treatment building and fuel storage building.
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ACCOUNT 21

Tha safeguards section is subdivided into compartments and houses containment

spray pumps, residual heat removal cumps and heat exchangers.

The primary auxiliary building is cooled by outside air supplied at 250,000 cfm.

During the winter months heating is provided by duct coils and unit heaters

supplied from the building hot water heating system. Approximately 60,000 cfm

of the supply air is directed from the primary auxiliary building to the fuel

storage building for area ventilation and eventual exhaust. The primary

auxiliary building exhaust is divided into non-contaminated and potentially-

contaminated systems. The non-contaminated exhaust is sent directly to the

plant vent without filtration and is rated at 120,000 cfm. Potentially

contaminated areas of the building are exhausted separately through prefilters

and a llEPA charcoal-IIEPA filter bank in the atmospheric cleanup system. The

atmospheric cicanup exhaust system is rated at 76,000 cfm.

2-21
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ACCOUNT 216 Waste Process Building (Including Tank Farm)

The waste process building is a partially reinforced concrete structure

located North of the primary auxiliary building and supported on a four ft

thick reinforced concrete foundation. The building is not symetric and has

changes in elevation of the base mat at various locations in the building.

Nominally, the base mat is founded on rock 55 ft below grade. Portions of

the building are founded shallower than the above, lloweve r, in all cases,

except the tank farm portion which is founded at grade, support is provided

by rock.

The waste process building is approximately 80 ft wide, 150 ft long and four

stories or 120 f t high. Some portions of the building have a raised roof for

mechanical equipment location. The tank farm portion of the building is

approximately 57 f t wide by 128.5 ft long and is attached to the south end

of the building adjacent to the primary auxiliary building. The height of

the tank farm building is 65 f t. The volume of the wasta processing building

is 1,350,000 cu f t and the volume of the tank farm portion is 450,000 cu ft.

The major portion of the waste process building, the exterior walls, interior

walls, floor slabs and roof slab, are reinforced concrete. The exterior walls

are a minimum of two f t thick. The floor slabs are cast in place concrete

over metal deck and supported on steet1 framing. The roof slab is cast in

place concrete over metal deck, covered with a roofing membrane and supported I

on steel framing. Portions of the building have insulated metal siding and

the roof is concrete channel plank covered with a roofing membrene. Steel

framing is used in these portions of the building instead of reinforced

concrete. Seismic Category I requirements are invoked where necessary to

protect selected components.
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The tank farm portion is structural steel f raming with insulated metal siding

and insulated built-up roofing on metal roof deck supported on structural

steel. A 20 ft high reinforced concrete dike wall surrounds the refueling
F

water storage tank.

A reinforced concrete truck facility is attached to the west wall for shipping

drums or containers. Below grade pipe tunnels connect the waste process

building to the primary auxiliary building. The building contains radioactive

liquid, gaseous, and solid waste processing and boron recovery equipment. The

tank portion of the farm builting houses the make-up water storage tank and

the refueling water storage tank.

The waste process building is cooled by outside air upplied at 120,000 c fm.

During the winter months the supply air is heated by steam coils in the supply

air units and a hot water unit heater located in the boron waste compartment.

Air is exhausted from the building through prefilters and ELEPA-chatcoal-HEPA

filtration units to reduce the level of radioactive materials that might be

present, and discharged to the plant vent.
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ACCOUNT 217 Fuel Storage Building

The fuel storage building is a reinforced concrete Seismic Category I struc-

ture located west of the containment structure and supported on a four ft

thick reinforced concrete foundation. The building is not symetric and has

changes in elevation of the base mat at various locations in the building.

The spent fuel pit is founded on rock 40 ft below grade. Portions of the

building are located above this elevation but are supported on rock except

for the cask shipping area which is supported on grade. The building is 94

f t wide, 96 f t long and 104 f t high. The volume of the building is 630,000

cu ft.

The spent fuel storage area is constructed of thick reinforced concrete walls

and floor. They are lined on the inside surfaces with stainless steel plates

for leak tightness. The building exterior walls, interior walls, floor slabs

and roof slab are reinforced concrete. The exterior walls are a minimum of

two ft thick. The floor slabs are cast in place concrete over metal deck and

supported on steel framing. The roof slab is cast in place. concrete over

metal deck, covered with a roofing' membrane snd supported on steel framing.

The building contains the new fuci storage area, spent fuel storage area,

cask storage area, cask decontamination and shipping areas and spent fuel

pool cooling and cleaning systems. New and spent fuel are stored in stain-

less steel racks located in pools of borated water. The 125 ton bridge crane4

and auxiliary hoists handle the spent fuel casks and new fuel bundles. A

crane that runs on rails supported en the operating floor handles the fuel

assemblies.
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i

Tha fuel storage building is cooled by outside air supplied from the primary

cuxiliary building supply system at approximately 60,000 cfm. During the

winter months heating is provided by ten hot water unit heaters located through-
{

out the building. Air is exhausted from the building through prefilters and - i.

IIEPA. charcoal-HEPA exhaust filtration units to reduce the level of radioactive

materials that might be present,and directed to the primary auxiliary building '

exhaust system for discharge to the plant vent.

|

.

|

| |
.

I
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ACCOUNT 21

ACCOUNI 218A Control And Diesel Cencrator Building

The control and diesel generator building is a reinforced concrete Seismic

Category 1 structure located east of the primary auxiliary and waste process

buildings with a four ft thick reinforced concrete base slab located at grade.

All load carrying walls and columns are founded on rock below grade. The

overall dimensions of the building are 90 ft wide and 231 f t long. The south

portion of the structure comprising the control building is 90 ft wide, 138 ft

long and three stories or 78 ft high. The north portion of the structure

comprising the diesel generator building is 90 f t wide, 93 ft long and two

stories or 58.5 ft high. Below the north end of the diesel generator building,

the seven day diesel oil storage tanks are located in a 90 ft by 47 ft room

with a reinforced concrete foundation founded on rock 40 ft below grade. The ,

volume of the control building is 900,000 cu ft and the volume of the combined

diesel generator seven day storage tank building is 530,000 cu ft.

The exterior walls, interior walls, floor slabs and roof slabs are reinforced

concrete. The exterior walls are a minimum of two ft thick. A reinforced

concrete wall separates the diesel generators and supports the second floor.

The roof of the diesel generator building and the intermediate floors and roof

of the control building are supported on reinforced concrete columns. All

floor slabs are cast in place concrete over metal deck and supported on steel

framing. The roof slah is cast in place concrcte over metal deck covered with

a roofing membrane and supported on steel framing. The diesel generator

building houses the diesel generators, air intakes for the diesel generators,

I
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ACCOUNT 21

building ventilation equipment, and the diesel oil storage tanks. The control

building houses electrical switchgear, MG' sets and battery rooms on the first

|

| floor. The second floor is for cabic spreading, and the main control and
;

. computer rooms are located on the third floor.

|

| The control building HVAC system provides the equipment and redundancy necessary

; to maintain an operating environment in the control room and emergency switch-

|

| gear, battery, and cable spreading areas during all normal and emergency

conditions. The control room is also provided with redundant environmental

centrol systems that ensure habitability for extended periods of time following

postulated design basis accidents. These control room habitability systems are
;

considered to be part of the station engineered safety features (ESP) and consist

of redundant emergency air intakes and recirculation charcoal filtration units.

Each diesel generator compartment in the building is provided with its'own

ventilation system for use w he n the diesels are in operation and a standby
|

heating system for equipment protection under winter conditions. Heating for

i

j other general building areas is provided by a non-safety related hot water

i

heating system serving heating coil units and duct reheat coils throughout thel

building. Those safety related areas that require heating during shutdown

,
under winter conditions are equipped with electrical space heaters to provide

l

| hot water to protect the equipment.
l

I ;

| ACCOUNT 218B Administration and Service Building
!

| The administration and service building is a Non-Seimmic Category I structure

located north of the turbine building heatur bay. The building is a two story

steel framed structure 176 ft wide, 270 ft long and 38 ft high. Tnis building

|
1s supported on reit. forced concrete spread fcotings on roca. The reinforced
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concrete ground floor is located at grade. The intermediate ficor is reinforced

concrete supported on metal deck on steel framing > The roof is concrete

channel plank covered with a roofing membrane. The exterior walls are insulated

metal siding and the interior walls are either concrete block or metal partitions.

Most areas are provided with suspended accoustical ceilings. The building volume

is approximately 1,500,000 cu ft.

The building houses the auxiliary boilers, water treatment equipment, locker

and change rooms, toilets, spare parts room, small shops, machine shop,labora-

tories, general offices, conference rooms and storage areas.

The administration and services building HVAC systems maintain environmental

conditions of normally occupied spaces within the prescribed comfort zone and

ensure that temperatures and humidity in other areas are suitable for material

storage and equipment operation. Heating and air conditioning is provided by

fan cooler / heating units located throughout the building. All supply air to

the building is heated as necessary by steam preheaters and hot water coils in

the supply air units. Het water and chilled water f er the fan cooler / heating

units are supplied from central hot water heating sysi-ms and refrigerated

chilled water systems. Steam for preheating supply air to the building is

supplied b'y the auxiliary boiler system. All HVAC systems associated with the

administration and services building are non-safety related systems.

ACCOUNT 218D Fire Pump House incleding Foundation For Two Fire Protection Tanks

The fire pump house is a Non-Seismie Category I structure located southeast

of the main plant structures, east of the fuel oil storage tank and south of

I

:
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the main switchyard. The Non-Seismic Category I fire protection tanks are

located south of the fire pump house. The fire pump house is a single story

steel frame structure 28 ft wide, 76 ft long and 17 ft high. The building

is supported on reinforced concrete spre ad footings. The reinforced concrete

ground floor is located at grade. The roof is insulated built-up roofing on

metal roof deck supported on structural steel. The exterior walls are insulated

metal siding. A ten ft square by 20 ft deep reinforced concrete pit is attached

to the west end of the building below grade with its bottom slab supported on

rock. The approximate volume of the building is 34,000 cu f t, and houses the

fire pumps and associated equipment.

The foundations for the fire protection tanks are reinforced concrete ring

walls 45 f t in diameter, 1.5 f t thick and 5.6 f t high. A compacted sand bed

is provided inside the ring wall.

ACCOUNT 218E Emergency Feedwater Pump Building and ACCOUNT 218G Electrical
Tunnel

The emergency fecdwater pump building is a reinforced concrete Seismic Category I

structure located east of the containment structure and al>ove the electrical

cable tray tunnel. The building extends from the roof of the electrical tunnel

seven it above grade to 27 ft above grade. The portions of the building

entending beyond the electrical tunnel are supported on reinforced' concrete

| walls founded on rock. The containment serves as the west wall of the

building. The building is approximately 33 ft wide and 8C ft l o r.g . The volume

is 66,000 ca ft.

2-29i
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The electrical cable tunnel is a reinforced concrete box type Seismic

Category I structure located beneath the emergency feedwater pump house.

It is a two-story high structure where it joins the containment. The tunnel

which is approximately 52 ft wide and extends from seven ft above grade to

50 ft below grade is founded on rock. The top slab *s the floor of the

emergency feedwater pump building. In the area away from the containment,

tunnel dimensions, configurations and elevations vary, but are nominally 19 ft

wide.

The exterior walls, interior walls, floor slab and roof slab are reinforced

concrete. The exterior walls are a minimum of two-ft thick. The portion of

the floor slab which forms the roof of the electricel tunnel is cast in place

concrete over metal deck and supported on steel framing. The roof slab is cast

in place concrete over metal deck, covered with a roofing membrane and supported

on steel framing. The roof is supported on reinforced concrete columns on the

west side adjacent to the containment. The emergency feedwater pump building

contains emergency feedwater pumps, demineralized water make-up pumps, . valve
i

stations and an auxiliary control panel. The electrical tunnel contains cable

runs from the containment to the control building.

ACCOUNT 21SF Radiological Control Access Manway Tunne.ls

The maaway tunnels are reinforced concrete box type Seismic Category I

structures, which are founded at various elevations. Where they extend

beneath a building the bottom floor of the building forms the roof of the

tunnel. In other areas the roof is cast in place concrete over metal deck
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and supported on steel framing. The clear dimensions of the tunnels are

oight it square.

Tha tunnels provide controlled access to various main plant structures from

the administration and service building.

ACCOUNI 21811 Non-Essential Switchgear Building

The non-essential switchgear building is a Non-Seismic Category I structure

located east of the control building and west of the administration and service

building. The building is a single story steel frame structure 39 ft wide,

98 ft long and 28 ft high with a volume of 117,000 cu ft. The building is

supported on reinforced concrete spread footings, and the reinforced concrete

ground floor is located at grade. The roof is concrete channel plank covered

with a roofing membrane. The exterior walls are insulated metal siding and -

masonry. The east and west walls are common with the administration and

service building and control building respectively. The butiding houses all

non-safety related switchgear.

ACCOUNT 218J Main Steam and Feedwater Pipe Enclosures

j The main steam and feedwater pipe enclosure areas are reinforced concrete

Seismic Category I structures located on the south and north sides of the

!
'

containment structure. The floors are located 17 ft below grade with the

walls extending to competent rock for support except in the portion of the

north tunnel near the containment where the roof of the mechanical penetration

area forms the floor of the enclosure. The mechanical penetration area

is 39 ft high and founded on rock 56 ft below grade. The enclosures are each

-59 ft high, 115 ft long and 18 f t wide (20 f t wide on north side) with a total

, 2-31
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volume of approximately 70,000 cu ft. The mechanical penetration area is

approximately 25 ft wide and 90 ft long.

The exterior walls, interior wall slabs and roof slab are reinforced concrete.

The exterior walls are a minimum of two ft thick. The roof of the mechanical

area which forms the floor of the enclosure is cast in place concrete over
1

metal deck and supported on steel framing. The roof of the enclosures is

reinforced concrete supported on reinforced concrete beams and covered with

a roofing membrane,

j

The enclosures support and protect the Seismic Category I portion of the main

steam and feedwater piping between the containment and the turbine building.

ACCOUNT 218K Pipe Tunnels

The pipe tunnels are reinforced concrete box type structures. Where the

pipe in the tunnel is Seismic Category I the tunnel is designed to be

Seismic Category I. They are founded at various elevations. Where they

extend beneath a building the bottom floor of the building is the roof of the

tunnel. In other areas the roof i~s cast in place concrete over metal deck and
i

j supported on steel framing. The clear dimensions of the tunnel are eight ft
|

, wide by ten ft high. The tunnels provide protection for piping between
l
'

various buildings.

ACCOUNT 218M Hydrogen Recombiner Structure

The hydrogen recombiner structure is a reinforced concrete Seismic Category I

structure located west of the south main steam and feedwater pipe enclosure.

!

i
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The bottom slab is located at grade and forms the roof of the below grade .

electrical room. The building is 16 ft wide, 24 ft long and 18 ft high. The

volume is approximately 7000 cu ft. Attached to the south end of the building

is a ten ft wide and 27 ft long instrument room which also serves as a shield

for the hydrogen recombiner structure.

The exterior walls, floor slab and roof slab are reinforced concrete. The

exterior walls are a minimum of two ft thick. The roof slab is cast in place

concrete over metal deck covered with a roofing membrane and supported on steel

framing.

The building houses the hydrogen recombiner and associated equipment.

ACCOUNT 218P Containment Equipment llatch Missile Shield

The containment equipment hatch missile shield is a reinforced concrete

Seismic Category I structure located adjacent to the : containment . structure in

the southwest quadrant. Three walls are supported on a reinforced concrete

footing on rock. The other wall is the containment' structure. The bottom

reinforced concrete floor is located at grade at the elevation of the equipment

hatch floor. The structure is ten ft wide, 34 ft long and 40 ft high. The-

,

volume is approximately 14,000 cu f t.

The walls, floor slab and roof slab are reinforced concrete. The exterior

walls are a minimum of two ft thick. The wall in front of the equipment hatch

is removable.
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The missile shield provides an entrance enclosure and protects the steel

equipment hatch from tornado generated misstics.

ACCOUh*r 218S 11old Pond

The holding pond is a Non-Seismic Category I reinforced concrete basin

located on the river side to the north of the main plant structures and

founded approximately eight ft below grade. The basin is eight ft deep.

The foundation is a two it thick reinforced concrete mat founded on rock.

The plan dimensions are 67 ft square, and the volume is approximately 36,000

cu ft. The holding pond collects effluent from non-radioactive plant drains.

ACCOUNT 218T Ultimate Heat Sink Structure
\

The ultimate heat sink structure is a Seismic Category I reinforced concrete

stsucture located west of the main plant structures and supported on a three

ft thick reinforced concrete foundation. The major pertion of the base mat

is founded on rock 31 ft below grade. The north and south bays have reinforced

concrete floor slabs at grade level and are supported on wall footings bearing

on rock. The building is 45 ft wide, 250 ft long and 88.5 ft high. The

building volume is approximately 850,000 cu ft.

The exterior walls, interior walls, floor slabs and roof slab are reinforced

concrete. The exterior walls are a minimum of two ft thick. The floor slabs

are cast in place concrete over metal deck and supported on steel framing.

The roof slab is cast in place waterscaled concrete over metal dock and

supported on steel framing. ,
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The two middle bays contain two cooling tower cells with a basin which provides

7 days of service water to the plant in the event that the Non-Seismic Category I

main cooling towers are not operable. The two-story bays north and south of the

tower bays contain the pumps which transport the service water through under-

grou-3 pipes to the main plant buildings. The end building bays are each two

story mechanical and electrical equipment rooms.

ACCOUNT 218V Control Room Emergency Air Intake Structures

The control room emergency air intake structures are two Seismic Category I

reinforced concrete structures remotely located approximately 500 ft northeast

and southwest of the control building. The air intake piping pit is located

below grade and f ounded on rock ten ft below grade. Each structure has a

base slab and walls of reinforced concrete ten ft square and nine ft deep, and

has a volume of 500 cu ft. Each structure has a top slab of reinforced concrete,

which covers the piping pit and forms the floor of the security area around the

air intake pipe. Each slab is at grade level ar.d 1a 18 ft square. An 8.5 ft

security fence is located around the perimeter of each slab, which is supported

on edge footings beneath the security fence.

Each air intake structure is capable of providing air required to ensure

-habitability of the control room in the event of an abnormal event during

plant operation,

i

l
!
|

.
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ACCOUNT 22 REACTOR PLANT EQUIPMENT

The design of the reactor plant is primarily based on the Westinghouse

Reference Safety Analysis Report (RESAR-3S), and on principal technical features

corresponding to the Public Service Campany of New Hampshire Seabrook Station.,

RESAR-3S describes the Westinghouse standardized four-loop, single unit NSSS

; for a pressurized water reactor. The NSSS scope includes the reactor, reactor

coolant system, residual heat removal system, emergency core cooling system 3

I chemical and volume control system, fuel handling system, and associated

instrumentation and controls for these systems.

The balance of the reactor plant systems include the boron recycle system,

radioactive waste system, service water system, containment spray system,

combustible gas control system, fuel handling and storage system, reactor<

1

make-up water system, primary camponent cooling water system, and air clean-up

system.

|

This section includes brief technical descriptions of the reactor plant
4

| equipment as follows:
,

ACCOUNT 221 Reactor Equipment (reactor vessel, reactor core, rod cluster

control assemblies, and control red drive mechanisms)

ACCOUNI 222 Main Heat Transfer and Transport System (steam generators,

reactor coolant pumps, pressurizer, pressurizer relief tank
,

and associated pipings and valves)
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;

ACCOUNT 223 Safeguards System (residual heat removal system, safety injection-
,

f system, containment spray system, and combustible gas control

[ system)
.

I ACCOUNT 224 Radwaste Processing System (liquid waste, steam generator

blowdown processing, gaseous waste and solid waste systems)
4 ,

,

ACCOUNT 225 Fuel Handling and Storage System (new and spent fuel storage

system, and spent fuel pool cooling and purification system)
1

i
; ACCOUNT 226 Other Reactor Plant Equipment (gas supply system (H /N )*2 2

reactor make-up water system, chemical and nuclear control

j system, boron recycle system, fluid leak detection system,

nucicar service water system, primary component cooling

water system, maintenance equipment and sampling system)
;

ACCOUNT 227 Instrumentation and Control System.

ACCOUNT 221 Reactor E',;ipment
I

) The reactor includes the reactor vessel, fuel core, control rod clusters,

their drive mechanisms, and various internal support mechanisms. The reactor
4

vessel serves to contain the light water moderator coolant. The coolant flows

through the fuel core where it picks up heat and transperts it to the external
$

steam generaters for the production of steam.

1

Reactor Vessel

i The reactor vessel is cylindrical, with a welded hemispherical bottom head and

a removable, flanged and gasketec, hemiapherical upper hcad. The vessel
' contains the core, core supporting structures, control :ods and other parts
,

u
directly associated with the core.

1
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The vessel has inlet and outlet nozzles located in a horizontal plane just

below the reactor vessel flange but above the top of the core. Coolant enters

the vessel through the inlet nozzles and flows down through the core barrel-

vessel wall annulus, and is then directed up through the core to the outlet

nozzles.

Reactor Core

The core is approximately cylindrical in shape and consists of fuel assemblies

containing the fissionable material. The fuel is in the form of slightly

enriched uranium dioxide pellets which are enclosed in Zircaloy-4 tubes. The

tubes (rods) are then combined to form the fuel assemblies. Pressurized water
,

flows downward between the core and the reactor vessel and then upward through

the core; the water acts as moderator, coolant, and a solvent for the boric

acid shim.

The reactor core is of the multi-region type. Fuel assemblies having the

highest enrichment are placed on the periphery of the core; those with lower

enrichments arc mixed in the central region of the core in a pattern that

yields the most uniform power distribucions. At the time of refueling, the

central region fuel assemblies having the lowest enrichments are removed and

outer region fuel assemblies are shifted inward in accordance with a selected

reload pattern. Fresh fuel is then added at the core periphery. This method

ensures the desired power distribution and results in the optimun power output

for the entire core.
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Reactor control is provided by neutron-absorbing control rod clusters and by

a neutron absorber (boric acid) dissolved in the reactor coolant. The control

rod clusters are used to follow load changes, to provide reactor trip capability,

and to furnish control for slight deviations in reactivity due to temperature.

In event of a reactor trip, the control rods fall into the core by gravity.

The concentration of the boric acid is varied during the life of the core to

compensate for changes in reactivity that occur with fuel depletion, as well as

to compensate for the reactivity associated with the xenon transients arising

from power icvel changes.

Rod Cluster Control Assemblies

The control elements of a rod cluster control assembly consist of cylindrical

neutron absorber rods, having approximately the same dimensions as a fuel rod

and connected at the top by a spider-like bracket to form rod clusters. Two

types of rod cluster controls are employed: full-length and part-length. The

full length type incorporates rods of silver-indium-cadmium absorber material

extending the full length of the core. Stainless steel tubes encapsulate the

absorber material, isolating it from the reactor coolant. Full-length rod

cluster controls provide operational reactivity control and can shat the reactor

down at all times, even with the most reactive rod stuck out of the core.

The part-length rod cluster controls, although identical in external appearance

and design, incorporate rods with absorber material only in the bottom quarter

of the tube. The remainder of the tube is filled with aluminum oxide. The

absorber region of the part-length rod is positioned at various elevations in
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the core to shape the axial power distribution and to control axial xenon

redistribution accompanying power level changes.

Control Rod Drive Hechanisms

The full-length control rod clusters are positioned by latch-type magnetic

jack drive mechanisms mounted on the reactor vessel head.

The drive mechanism consists of five major components: 1) pressure housing,

2) operating coil stack, 3) internal latch assembly, 4) position indicator

coil stack, and 5) control rod cluster drive shaft.

!

All moving components of the mechanisn are contained in a stainless steel j

pressure housing attached to a heat adapter. The adapter is welded to the

reactor vessel and constitutes, in effect, an integral part of the vessel.

The housing is completely free of mechanical seals and of penetrations for

hydraulic and electric lines.

The part-length control rod clusters are positioned by magnetic jack-type

mechanisms mounted on the reactor vessel head. The design and operation of

this mechanism is essentially the same as that of the full-length mechanism.

The unique feature of the part-length mechanism is its ability to hold and

maintain control rod position in the event of a power interruption or a

complete power failure. The part-length rods remain in position during a

reactor trip.

1
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ACCOUNI 222 Main lleat Transfer and Transport System

ihm reactor coolant system (RCS) consists of four similar heat transfer loops

connected in parallel to the reactor pressure vessel. Each loop contains a

reactor coolant pump, steam generator and associated piping and valves. In

addition, the system includes a pressurizer, a pressurizer relief tank,

interconnecting piping and instrumentation necessary for operational control.

All the above components are locat ed in the containment building.

During operation, the RCS transfers the heat generated in the core to the

steca generators where steam is produced to drive the turbine generator.

Borated demineralized water is circulated in the RCS at a flow rate and

temperature consistent with controlling the reactor core thermal-hydraulic

pe r fo rmance. The water also acts as a neutron moderator and reflector, and

as a solvent for the neutron absorber used in chemical shim control.

A block diagram of the reactor coolant system is shown in Dwg. No. 6509.003-P- 21.

Steam Generators

The stemn generators are identical vertical shell and U-tube evaporators with

integral moisture separating equipment. The reactor coolant flows through the

inverted U-tubes, entering and leaving through the nozzles located in the

hemispherical bottom head of the steam generator. Steam is generated on the

shell side and flows upward through the moistore separators to the outlet

nozzle at the top.

|

|
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Heactor Coolant Pumps

The reactor coolant pumps are identical single-speed centrifugal units driven

by air-cooled, three-phase induction motors. The shaft is vertical with the

motor mounted above the pump. A fly wheel on the shaft above the motor

provides additional inertia to extend pump coastdown. Coolant enters at

the bottom of the pump and is diw. charged from the side.

Piping

The reactor coolant loop piping is specified in sizes consistent with syscem

requirements.

The hot leg inside diameter is 29 inche.3 and the inside diameter of the cold Icg

return line to the reactor vessel is 27-1/2 inches. The inside diameter of the

piping between the steam generator and the pump suction is increased to 311nches

to reduce pressure drop and improve flow conditions to the pump suction.

Pre s e.u rizer

The reactor coolant system is controlled by the use of the pressurizer where

water and steam are maintained in equilibrium by electrical heaters or water

sprays. Steam is formed by the heaters or condensed by the pressurizer spray,

to minimize pressure variations due to contraction and expansion of the reactor

coolant.

The pressurizer is a vertical, cylindrical vessel with hemispherical top and

bottom heads. Electrical heaters are installed through the bottom head of the

vessel while the spray nozzle, relief and safety valve connections are located

in the top head of the vessel,
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Pressurizer Relief Tank

The pressurizer relief tank is a horizontal, cylindrical vessel with hemispheri-

cal ends. Steam from the pressurizer safety and relief valves is discharged

into the pressurizer relief tank through a sparger pipe under the water level.

This condenses and cools the steam by mixing it with water that is near ambient

temperature.

Safety and Relief Valves

The pressurizer safety valves are of the totally enclosed pop-type. The valves

are spring-loaded, self-activated with back-pressure compensation. The power-

operated relief valves limit systes pressure for large power mismatches. They

are operated automatically or by remote manual control. Remotely operated

valves are provided to isolate the inlet to the power-operated relief valves

ir excessive leakage occurs.
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ACCOUNT 223 Safeguards System

The safeguards system is provided to mitigate the consequences of postulated

accidents. The system consists of the residual heat removal (RHR) system,

safety injection system (SIS), containment spray system (CSS), and combustible

gas control (CGC) system. The containment systems and the habitability systems

are discussed in section 212 and 218 respectively, and the primary component

cooling water system and the nuclear service water system are discussed in

section 226.

Residual llcat Removal (RilR) System

In compliance with the General Design criteria 34 and 35 of Appendix A to

10 CFR Part 50, the primary function of the residual heat removal system is to

transfer fission product decay heat energy from the core and RCS during plant

shutdown and refueling operations. The system is also employed in conjunction

with the safety injection system for emergency core cooling under postulated

pipe rupture accident conditions. The system may also be used to transfer

refueling water between the refueling cavity and the refueling water storage

tack at the beginning and end of refueling operations.

The RRR system consists of two trains that are completely independent and

redundant to each other with respect to safeguards activities.

i

Under residual heat removal mcde, the system is capable of:
.

d

1. Cooling the reactor coolant from 350 F and 4000 psig to

x

140 F within 20 hours after shutdoim with both pumps and

both heat exchangers in operation.
I
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2. Maintaining reactor coolant temperature as refueling progressen with

only one pump and heat exchanger.

3. Draining the refueling cavity back to the refueling water storage

tank (RWST) with one residual heat removal pump, without the transfer

being on the critical path for refueling.

Under safeguards mode, for a postulated large loss-of-coolant-accident (LOCA),

the system is capable of:

1. Injecting sufficient water into the reactor coolant system

from the refueling water storage tank to maintain short term

core flooding and cooling.

2. hecirculating and cooling sufficient containment sump water

back into the reactor coolant system to maintain long term

core flooding and cooling.*

}

The RRR system heat exchangers are cooled by the primary component cooling water

system, which is described in section 226 A block diagram of the RHR system

I is shown in Dwg. No. 6509.003-P-20.

|

t
a Safety Injection System (SIS)

I
'

The safety injection system supplies borated water to the reactor coolant system

. to limit fuel rod cladding temperature during a postulated LOCA. In the event
!

| of a postulated steam line break, the system supplies a highly concentrated

]
boric acid solution to provide rapid ' shutdown.

4
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(

The SIS has three modes of operation: Injection phase (passive and active),

cold leg recirculation, and hot leg recirculation.

During the passive injection pho;e, accumulator tanks (one per loop) rapidly

inject borated water, stored at approximately 650 psig, into the cold legs of

the reactor coolant system. The contents of the accumulators are discharged

automatically if depressurization of the RCS causes a reversal of the pressure

differential across the accumulator check valves.

The active safety injection pha a is handled in two ways: a low-head operation,

for injection of borated water into the RCS for large potential breaks, which

result in rapid blowdown and depressurization; and a high-head operation, for

injection into the RCS for small potential breaks which result in slow blowdown

and depressurization.

Emergency coolant flow is maintained to the RCS cold legs after the RWST is

emptied following a postulated LOCA, by recirculating water from the contain-

ment sump via the RilR system pumps. After approximately 24 hours of cold leg

recirculation, the recirculation flow is shifted to the RCS hot legs.

The multiple paths in the accumulator subsystem are completely independent and

redundant to each other with respect to safeguards activities. The same holds

true for the safety injection subsystem.

Transfer from the injection phase to thc cold leg recirculation phase is

automatic. Transfet from cold Icg recirculation to hot leg recirculation is '

remote manual,

i
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A flow diagram of the . safety injection system is ushown in Dwg. No. 6509.003-P-23.

Containment Spray System (CSS)

In the event of a postulated LOCA the containment spray system is capable of:

1. Serving as an active containment heat removal system to limit, in

conjunction with the RilR System, the containment pressure to values

below the design pressure, in compliance with the General Design

Criterion 38 of Appendix A to 10 CFR Part 50.

2. Removing sufticient containment airborne iodine to limit external doses

to values below those set by 10 CFR 100, in compliance with the General

Design Criterion 41 of Appendix A to 10 CFR 50.

The combined energy removal rate provided by the CSS and RilR System, in its

safeguards mode, is sufficient to reduce containment pressure such that

. leakage is reduced to one-half of the design leakage within 24 hours after a

postulated LOCA.

The CSS system first functions on water frvm the RWST and then on water

recycled from the containment sump. Activation of the injection phase of the

CSS is automatic. Activation of the recirculation ph.3e of the CSS is automatic

but operator action is required to isolate the depleted RWST.
i

The CSS consists of two independent, redundant trains with the exception of.

the common RWST and spray additive tank.

f The RWST is designed to supply the safety ir.jection, the charging, the residual

; heat removal and the containment spray pumps for at least 2C minutes during the
i
!

!
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injection phase of a design basis accident or to supply the refueling water.

The CSS heat exchangers are cooled by the primary component cooling water

system.

|

A block diagram of the containment spray system is shown in Dwg. No. 6509.003-P-25.

Combustible Gas Control System

The combustible gas control system provides concentration control of hydrogen

in the containment atmosphere following a postulated LOCA. The system is capable

of removing sufficient hydrogen from the containment atmosphere following a

postulated LOCA to keep the containment atmosphere hydrogen content below four

percent by volume. Effluent hydrogen concentration does not exceed 0.1 percent

by volume after one hour of operation.

In the postulated event of complete hydrogen recombiner system failure or

unavailability, the containment atmosphere hydrogen concentration is controlled

by feed and bleed using the compressed air and exhaust filter systems.

The system is manually started within 15 days of a postulated LOCA and functions

with no further operator action for a period of about 100 days.

The two combustible gas control system trains are completely independent and4

i redundant to each other.

A block diagram of the combustible gas control system is shown in Dwg. No.

6509.003-P-18.
,
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ACCOUNT 224 Radwaste Processing Systems
!

7
Tha concept of radioactive waste processing for the plant is based on an

examination of all potential pathways of radioactive release to the environment

and provides processing and treatment equipment as necessary to keep the release,

of radioactivity to the environment as low as is reasonably achievable and in
,

4 compliance with 10 CFR 20 and Appendix I of 10 CFR 50.
4

The transport of radioactivity from the primary coolant system to various parts

of the plant during normal operation is traced and evaluated in order to;

detennine the perfonnance of each process interposed between the source of
,

radioactivity and the subsequent pathways to the envirorsnent.

There are three radwaste systems: The radioactive liquid waste system, the

radioactive gas waste system, and the radioactive solid waste system. All

potentially radioactive liquids, gases and solids are collected and processed
' according to physical and chemical properties, and the radioactive concentra-

tions. Care is taken in design to minimize the mechanical leakage paths in,

i these systems in order to limit unprocessed leakage.

i

Liquid Waste System
,

The radioactive liquid waste system is designed to collect and process poten-

1 tially radioactive liquid wastes for recycle or for release to the environment.

.

Radioactive liquid wastes are segregated into six streams, namely, non-aerated
'

reactor coolant (norually processed in the boron recovery system), aerated

equipment drains, miscellaneous waste (floor drains, decontamination waste, ,

,

etc.), detergent waste, regenerant waste, snd hot lab chemical waste. Each

i
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stream is independently processed with treatment components selected based on

~ the chemical / radiochemical composition and the ultimate deposition of the stream.

Two collection tanks are provided for ench major input stream with automatic

valves on their respective inlet lines. These valves are interlocked so that

one valve or the other is always in the opened position. This design permits

complete isolation of a collection tank prior to processing, thus-eliminating

the potential of its cuntents being contaminated after sampling and chemical l

adjustment due to uncontrolled inputs,and thus assures the chemical / radio.

chemical continuity of the process stream, ihis isolation capability is also

provided for the various stream test tanks, however, isolation is done manually.

Collection tank capacity for drainage streams are based on accommodating 30 days

of average daily input plus one anticipated transient, plus 20 percent contingency,

plus an added 10 percent overall margin of design. Other collection tanks are

]
sized based on operating requirements and operating experience for the particular

;
- wante stream.

Two 100 percent pumps are provided with each set of major collection tanks and

test tanks. Piping and valving is provided such that, if it is necessary, each
E

pump associated with a set of tanks can take suction from either tank and can,

recirculate to either tank. Tank pumps are designed to recirculate two complete

tank volumes within an eight hour period in order to assure adequate mixing for
,

I sampling, analysis and chemical adjustment prior to process or transfer of the

tank contents.

7

I

;
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Dual components and strategic interconnections between treatment streams are

provided in order to provide operational ficxibility.

Two mixed bed demineralizers are provided in the miscellaneous waste stream.

These demineralizers are utilized for either series or parallel operation

depending on the radiochemical composition of the process stream. When

aligned in series, the decontamination factor (DF) for the demineralizers

3is 10 . When used in parallel, one demineralizer is utilized as a spare

2and the demineralizer DF is 10 . In order to protect these demineralizers,

two 100 percent reverse osmosis units are provided to pretreat the water.

These components are effective in removing organics and trace amounts of

oil which can be present in the miscellaneous waste system. A DF of 10 is

credited to this component.

The system is capable of processed water recycle. All water used for system

make-up is deacrated utilizing a vacuum degasifier. The main source of

detergent wastes is the rad-laundry, and the processed waste originating from

this facility is reused for laundry. Frocessed water is also used for

decontamination operations. In the event that the processed water quality in

a test tank is sub-standard, the capability exists for reprocessing this liquid.

Process parameters are monitored and the treatment system flow is controlled

from the radioactive waste management control room located in the radioactive

waste processing building. If it is ever necessary to discharge liquid to the

environment, it is ronitored for compliance with the requirements of 10 CFR 50,

Appendix I and 10 CFR 20.

A block diagram of the liquid waste system is shown in Drawing No. 6509. 003-P-14.
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Steam Generator Blowdown ' Processing System

Secondary side water chemistry control specifications require continuous

blowdown from each steam generator to achieve optimum effectiveness from the

steam generator chemistry control program.
3

The steam generator blowdown processing system is designed to accommodate blow-
3

down under a wide range of conditions. A minimum blowdown rate of 5 gpm per
<

generator is required for chemistry control purposes. Assuming steam generator

primary to secondary side leakage of 0.1 gpm coincident with fuel defects of

'0.5 percent, it is possible to continuously blowdown through the ion exchangers

provided the resin is periodically renewed. Under other conditions of steam

; generator inicakage, a continuous blowdown rate of 12.5 gpm maximum per

generator is provided to maintain proper chemistry control in the generator.

The design basis of the processing portion of the blowdown processing system

i is 50 gpm total, permitting 12.5 gpm continuous blowdown from each generator.

To facilitate the removal of any accumulated solids from the tube sheet, the

system is designed to accommodate, through the bypass portion of the system, a

blowdown rate of 50 gpm per generator or 200 gpm total.

Although processed system effluent is normally recycled to the main condenser,

y the system is designed to permit continuous release of processed steam generator

blowdown fluid diluted with condenser circulating cooling water, provided the

concentrations of radionuclides do not exceed the limite.

4

As this system performs no function related to safe shutdown of the plant, all

components downstreem of the blowdown processing system isolation valve are
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classified as non-nuclear safety (NSS) class. Piping and valving inside and

outside the containment up to the blowdown processing system isolation valve

are classified ANS Safety Class 2, and are designed, fabricated, tested and

inspected in accordance with ASME Section III.

The reactor unit has four steam generators and each generator has its own blow-

down and sample lines. The flow of blowdown fluid from each of the four steam

generators is individually flow rate controlled before the blowdown lines are

manifolded outside of the containment barrier.

Fluid from the steam generator manifold enters under pressure into a shell and

tube heat exchanger, where the fluid temperature is reduced by plant service

cooling water which is controlled to maintain a constant blowdown fluid exit

temperature. The pressure is then reduced across a pressure control valve, and

the blowdown fluid is directed through an inlet filter, a radiation monitor and

into a surge tank. From the surge tank the fluid is pumped to the discharge

line through a second radiation monitor by the discharge pumps. The rate of

discharge is controlled by level instrumentation in the surge tank so that tank

level is maintained nearly constant.

Normally, when the radioactivity of the blowdown fluid is below required plant

operating limits, the blowdown fluid follows the path described above, and

receives no processing except filtering and cooling. In the event of major

steam generator leakage causing the activity of the secondary side to be

above a predetermined level, the radiation monitor located upstream of the

j surge tank triggers an alarm in the control Icom and trips closed the control

|
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.

valve downstream of the heat exchanger, providing automatic isolation of the

system. As the surge tank level decreases, the control valve throttles down
'

the discharge flow, and a low surge tank level switch shuts off the pumps.

In the event the first radiation monitor fails to detect the activity, a
4

redundant monitor is located on the discharge side of the surge tank that trips

'
closed a. valve isolating the system. In this cas ', with the pumps deadheaded,

!

mini flow lines protect the pumps. The surge tank level increases until a high

1cvel switch trips closed the control valve downstream of the heat exchanger,
I

thereby terminating blowdown. Operator action can also shut off the pumps.

For the events described above, the contaminated blowdown fluid is directed

| through the processing portion of the system by establishing an alternate flow

path.

' The processing portion of the system consists of two cation demineralizers

4 and two mixed bed demineralizers, connected in series, a filter and instru-

mentation that provides process related information used to assess system,

.

performance. After processing, the fluid normally is recycled to the main

i
'

condenser, but can be discharged through the discharge line when required.

.

! The processing system is designed to operate continuously provided the resin
i

beds are periodically rer.ewed. Resin bed exhaustion is signaled by alarms

on pH meters located between each pair of series connected demineralizers,

- and between the cacion and mixed bed demineralizers. A pH change indicates

breakthrough of the upstream bed, but the fresh downstream bed continues
'

I

i
'

i
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to process the flow. Process flow is then diverted through the downstream bed,

cpsnt resin is transferred to the solid waste system, and new resin is charged

to the demineralizer. This fresh demineralizer is then valved back on line as

the new downstream bed.

A block diagram of the steam generator blowdown processing system is shown in

Dwg. No. 6509.003-P-13.

Cas Waste System

The radioactive gas waste system is designed to provide storage for short-lived

isotope decay and controlled release to the enviroment of fission product gases

removed from the volume control tank, the boron recycle evaporator, the reactor

coolant drain tank and the reactor vessel.

The system continuously accepts inputs from the various gas waste sources.

Since the major input to the system is from the volume control tank which

contains significant amounts of hydrogen, a means for hydrogen removal is

incorporated into the system design. This serves two functions, namely the

reduction of the quantity of gas that must be stored and the elimination of

a potentially explosive constituent from the process steam.

The system provides sufficient holdup of the gas to allow the short-lived

isotopes to decay so that the only major dose contributor released to the

environment is Kr-85. Releases from the system are performed on a controlled

basis so that environmental discharges are made when favorable meteorological

conditions exist. In addition all releases are monitorea for compliance with

the requirements of 10 CFR 20 and 10 CFR 50 Appendix 1.
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Four gas decay tanks are provided. These tanks are used in the following

manner: one tank filling, one tank decaying, one tank releasing, and one tank

on standby.

Two recombiner and two gas compressor packages are provided. In both cases,

one unit is normally used with the other on a standby basis.

The process is monitored and controlled from the radioactive waste management

control room located in the radioactive waste processing building.

A block diagram of the gaseous . waste system is shown in Dwg. No. 6509.003-P-15.

Solid Waste System

The radioactive solid waste system is designed to collect, process and store,

for eventual off-site disposal, the radioactive solid wastes generated by

reactor plant operation and maintenance. Radioactive inputs to the system are

spent demineralizer resins, evaporator and reverse osmosis concentrates,

expended filter cartridges and other miscellaneous soild waste refuse.

It is advantageous to minimize the volume of solid radioactive material for

off-site disposal, since the costs associated with their shipment and burial

are continuously increasing. This is accomplished in the volume reduction

system. Water recovered from the volume reduction process is processed in the

liquid waste system and recycled within the plant.;

Two collection tanks are provided for the accumulation of evaporator and

reverse osmosis concentrates. This permits the isolation of a given tank for

1
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processing while the other tank is aligned for continued concentrates input.

Two redundant concentrate tank pumps are provided. Each pump is designed to

recirculate two complete tank volumes within an eight hour period in order to

assure adequate mixing for sampling, analysis and chemical adjustment prior to

processing.

|

A single spent resin storage tank and spent resin transfer pump are provided.

In addition, a resin sluicing system consisting of a sluice pump and sluice

filter is provided. The sluice system uses water from the spent resin storage

tank to sluice resin from the various demineralizer vessels back to the spent

resin storage t.ank.
|

Evaporator re'rerse osmosis and hot laboratory waste concentrates are processed

through the volume reduction system, solidified inside a suitable container,

and stored for off si t e disposal. Spent resins are transferred directly.from

the spent resin storage tank to the solidification system by the spent resin

transfer pump for solidification in a suitable container, and also stored for

l offsite disposal.

Miscellaneous dry wastes such as rags, paper, etc., accumulated during plant

operation, are compacted to reduce their volume, and packaged in 55 gallon

drums for offsite disposal, using hydraulic balers.

Radioactive filter cartridges are remotely removed from the filter vessels,

and are transported to the solid waste hardling area for further. processing,

if required, storage and offsite disposal.
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Storage is provided for both filled and empty containers. The hot storage

area is serviced by suitable remote handling equipment with visual monitoring

provided. In addition, the design incorporates an area for decontamination

of containers prior to loading on a truck for offsite shipment.

All wastes are solidified, packaged and shipped offsite in accordance with

ANSI 14.9.1, 10 CFR 73, and 49 CFR 172. System designs and general

arrangcments address the requirements of Regulatory Guide 8.8.

A block diagram of the solid waste system is shown in Dwp. No. 6509.003-P-16.
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ACCOU?TC 225 Fuel Handling and Storage

The fuel handling and storage system is required to process and inspect

new fuel shipped to the site, perform refuelings of the reactor, store spent

fuel, and prepare shipments of spent fuel for offsite processing. These

facilities are designed to meet the appropriate requirements of NRC

Regulatory Guides 1.13 and 1.29.

New Fuel Storage

The new fuel storage facilities are located adjacent to the spent fuel pool

in the fuel storage building. The storage vault is a rectangular concrete

room containing the new fuel storage racks which securely hold the new fuel

in a vertical position. A minimum center-to-center spacing is 21 inches in.

both directions which is sufficient to maintain keff B 0.90, even if immersed

in unborated water. Space is provided for handling and storage of 75 new -

fuel-assemblies which is equal to a 1/3 core load plus 10 spare assemblies.

Spent Fuel Storage

The spent fuel storage pool is designed to accommodate 1 1/3 cores (258 fuel-

assemblies) plus 22 additional spare spaces. The spent fuel assemblies are

stored in racks located at the bottom of the spent fuel pool. The spent fuel

pool is a water-filled cavity constructed of reinforced concrete, with

stainless steel lined interior surfaces. A center-to-center spacing is

21 inches, which assumes keff 10.90, even if the fuel is immersed in .

'unborated water.
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A minimum of 10 ft 6 in of water above the highest fuel element position is

provided to permit fuel handling without exceeding 2.5 mr/hr. The concrete

walls provide adequate radiation protection from irradiated fuel assemblies.

Spent Fuel Pool Cooling and Purification System

The spent fuel pool cooling and purification system removes the decay heat

generated by the fuel elements stored in the spent fuel pool. It also

maintains the purity and optical clarity of the spent fuel pool water. In

addition, after reactor refueling, the system purifies tha water in the

reactor vessel cavity aid returns the water to the refueling water storage

tank.

Either spent fuel po<.1 pump is capabic of circulating suf ficient pool water

to transfer the reraired heat load from the pool, with 1/3 of a core of

spent fuel in the pool, to prevent the pool temperature from exceeding

125 F. For 1 1/3 cores of spent fuel in the pool, one pump maintains the

temperature at 175 F while both pumps maintain the temperature at 150 F.

The purification loop processes a volume at 1 cast equal to one-third of

the fuel pool per day, and only operates when the fuel pool water does not

exceed 130 F.

Cooling water flow to the spent fuel pool heat exchanger is stopped upon

initiation of a safeguards signal and is manually restarted.

All liqaid connections at the spent fuel pool are at an elevation such that

any pipe failure would not drain the pool to the extent that spent fuel is

exposed.
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The cooling and purification loops are capable of cross-connection if necessary.

A block diagram of the spent fuel pool cooling system is shown in Drawing

No. 6509.003-P-19,
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ACCOUNT 226 Other Reactor Plant Equipment

This section discusses the remainder of the reactor plant equipment such as the

H 2 /N 2 gas supply system, reactor make-up water system, chemical and volume

control system, boron recycle system, fluid leak detection system, nuclear

service water system, primary component cooling water system, maintenance

equipment and sampling system.

H /N Cas Supply System2 2

This system provides nitrogen and hydrogen from commercial cylinders to nuclear

components, as necessary, for operation and testing. The depletion of cylinders

is indicated in the controi room so that they can be replaced.

The system pressurizes the accumulators to 650 psig with nitrogen, provides

nitrogen blanketing in the various tanks, and supplies hydrogen to the hydrogen

recombiners, as necessary, for equipment testing. The system also provides

and maintains a hydrogen concentration in the primary coolant through the volume

control tank. This system has no safeguard functions.

Reactor Make-up Water System

The reactor make-up water system provides for the storage and distribution of

tritiated reactor grade water. It also provides the storage capacity for

recycled water from the bcron recycle system and the liquid waste processing

system. Since the water contains tritium, its use is restricted.

The system serves no safeguard functions, and is designed as non-nuclear,

Non-Scismic Category 1, exccpt for the reactor make-up water storage tank,
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which is designed to ASME Section III, Class 3, Seismic Category I. The

capacity of the reactor make-up water storage tank is 112,000 gallons. The

tank is located indoors where a temperature of at least 50 F is maintained.

The tank is also provided with an internal diaphragm to exclude air.

Drmineralized make-up water is supplied from the demineralized water storage

tank.

The system consists of two 100 percent capacity reactor make-up water pumps.-

The system provides water to the recycle evaporation packages, spent resin

storage tank, waste evaporator package, boric acid blender, chemical mixing

tank, pressurizer relief tank, reactor coolant pump standpipes, boric acid

batching tank, boron thermal regeneration demineralizers, recycle demineralizers,

spent fuel pool, resin fill tank, spray additive tank, and evaporator bottom

holding tank. The design flow rate of 150 gpm is based on the supply requirement

for emergency cooling of the pressurizer relief tank.

A block diagram of the reactor make-up water system is shown in Drawing

No. 6509.003-P-17.

Chemical and Volume Control System

The chemical and volume control system (CVCS) is designed to maintain required

water inventory in the RCS and seal water injection flow to the reactor coolant

pumps. The system also controls reactor coolant water chemistry conditions,

activity level, soluble chemical neutron absorber concentration, shares

emergency core cooling functions, and prevides means for filling, draining and

pressure testing of the RCS.
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During power operation, a continuous feed-and-bleed is maintained to and

from the RCS. Letdown water leaves the RCS and flows through the shell side of

the regenerative heat exchanger where it gives up its heat to make-up water

being returned to the RCS. The letdown water then flows through orifices

where its pressure is reduced, through the letdown heat exchanger, and through

a low-pressure letdown valve where a second pressure reduction occurs. After

passing through a mixed bed demineralizer, where ionic impurities are removed,

the water flows through the reactor coolant filter, and into the volume

control tank via a spray nozzle. Alternate paths downstream of the mixed bed

demineralizers are used to direct the letdown flow to the boron thermal

regeneration system (BTRS) or the boron recycle system (BRS). The vapor space

in the volume control tank contains hydrogen which dissolves in the coolant.

Any fission gases present are removed from the system by venting of the volume

control tank continuously, intenmittently, or prior to plant shutdown.

Continuous purging of the volume control tank considerably reduces the activity

level of the primary coolant.

The charging pumps take the coolant from the volume control tank and direct it
~

along two parallel paths: 1) to the RCS through the tube side of the regenerative

heat exchanger, and 2) to the seals of the reactor coolant pumps. The streams

directed to the seals divides with some water flowing into the RCS and the

remainder leaving the pumps as controlled seal leakage. From the pumps, the

controlled leakage water goes to the seal water heat exchanger and then returns

to the volume control tank for another circuit. If the normal letdown and

charging path through the regenerative heat exchanger is not operable, water
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is injected into the RCS through the reactor coolant pump seals, and returned to

ths volume control tank through the excess letdown heat exchanger and seal water

haat exchanger.

Surges from the RCS accumulate.in the volume control tank unless a high water

level in the tank causes flow to be dive'rted to the boron recycle or waste

processing systems.

An alternate flow path downstream from the purification demineralizers directs

letdown coolant through the thermal regeneration demineralizers to effect boron

concentration changes during load following operations. A throttling valve in the

letdown line is used to direct the flow through the demineralizers.

A flow diagram of the CVCS is shown in Dwg. No. 6509.003-P-22.

Boron Recycle System

'The boron recycle system (BRS) receives and recycles reactor coolant effluent

for reuse of the boric acid and make-up water. The system processes the reactor

coolant effluent by means of demineralization and gas stripping, and uses

evaporation to separate and recover the boric acid and make-up water.

Whan water is directed to the BRS, the flow passes first through the recycle

evaporator feed demineralizers and filters and then into the recycle holdup tanks.

-The recycle evaporator feed pumps are used to transfer liquid from one recycle

holdup tank to the other if desired. When sufficient water is accumulated to

warrant evaporator operation, the recycle evaporator feed pumps take suction

from the selected recycle holdup tank. The fluid ie directed through the
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recycle evaporator, where dissolved gases (i.e. hydrogen, fission gases, etc.)

are removed in the stripping column before it enters the evaporator shell. These

gases are directed to the gaseous waste processing system.

The distillate from the evaporator package flows to the test tanks. A radiation

monitor is installed in the line from the distillate cooler to the test tanks.

On detection of high activity, the distillate is returned to the recycle holdup

tank.

Prior to pumping water from the test tanks to the reactor makeup water storage

tank, the contents are thoroughly mixed by the test tank pumps operating in a

recirculation mode. If further cleanup is required, the contents are directed

through the recycle demineralizers and filters and returned to the test tanks.

Excess water is discharged to the environment.

The evaporator concentrates the boric acid solution until a fcur percent by

weight solution is obtained. The accumulated batch is normally transferred

directly to the boric acid tanks in the CVCS through the recycle evaporator

concentrates filter. Before transferring the boric acid from the evaporator

to the boric acid tanks, it is analyzed, and, if it does not meet the required

chemical standards, it is diverted back te the recycle holcup tanks for

reprocessing.

Connections are provided so that, if necessary, the recycle evaporator can be

used as a waste evaporator.
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.

All portions of the BRS which contain concentrated boric acid solution are

located within a heated area in order to maintain solution temperature at

? 65 F* This is 10 F above the solubility limit for the nominal four,

parcent by weight boric acid solution. If a portion of the system which

normally contains concentrated boric acid solution is not located in a heated

area, it is provided with- some other means (e.'g. heat tracing) to maintain

solution temperature E 65 F.

A. block diagram of the BRS is shown in Dwg. No. 6509.003-P-24.

-Fluid Leak Detection System

Fluid leaks are detected by means of a sump level monitor,=and airborne

particulate and gas radiation monitors. The system is provided for monitoring .

the reactor containment atmosphere, spaces containing components for.recir-

. culation of LOCA ' fluids, and potential effluent discharge paths for radio-

activity that may be released from nonmal operation, including anticipated

operational occurrences, and from postulated accidents. The fluid Icak

detection system is designed in compliance with General Design Criterion 64

of Appendix A to 10 CFR Part 50.

Nuclear Service Water Systen

I

The nuclear service water (NSW) system transfers the surplus heat loads that

.are not converted to power, from various sources in the primary and the

secondary parts of the plant, to-the environment. During normal operation,

this heat load transfer is achieved via the mair, cooling tower complex. During

loss of offsite power (LOOP) or a postulated LOCA, the two mechanical draft
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cooling tower cells dissipate the energy to the surrounding air. These towers

.are called the ultimate heat sink (URS). The UHS system consists of two

independent and completely redundant flow trains. Either loop is capable of

transferring 100 percent of the required heat load during all normal or
!

postulated accident conditions. Loss of either loop nacessitates plant shutdown.'

Normal flow through the system is provided by the balance-of-plant (BOP) service

water system. A LOOP or a postulated LOCA results in isolation of the non-

safeguards portions of the NSW system, including the connection with the BOP

service water system. The UHS cooling towers and NSW system pumps arer

j

automatically started The system can function, using the UHS, for seven days,-,

!

without requiring water makeup to the towers, following such a postulated

accident.

1

A block dicgram of the NSW system is shown in Drawing .No. 6509.003-P-26.'

Priniary Component Cooling Water (PCCW) System

The primary component cooling water (PCCW) system transfers the heat loads

. generated by various components in the nuclear plant, including those performing

safeguard funct' ions, to the nuclear service water system under all modes of plant

! operations. The PCCW aystem also serves as an intermediate fluid barrier between
i the nuclear service water system and the reactor coolant pressure boundary.

Two completely independent and redundant flow loops are provided to serve safety

related components and other nuclear plant equipment, following a postulated
j

LOCA or steam line break (SLB). Loss of either loop necessitates plant shutdown.

I.
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During normal operations, . the two loops have approximately equal heat transfer
|

requirements.

.The two 100 percent pumps in each loop facilitate plant operations and main-

tenance. Only one pump in a loop can be powered by'the corresponding diesel;

at any given time. In the event of a postulated LOCA or S13, the non-safeguards

portion of the PCCW system is isolated.

I A block diagram of the PCCW system is shown in Dwg. No. 6509.003-P-27.

Maintenance Equipment

The maintenance equipment includes remote handling tools, radioactive
1

maintenance facility, portable shielding, tools and equipment for the reactor

|
vessel, core tools and fixtures, decontamination facility, laundry equipment

and hot change area facility.

! Sampling System

_

The sampling system provides representative liquid and gas samples for chemical

I and radio-chemical analyses to evaluate the chemistry of the reactor coolant

! and liquids from the steam generator, chemical and volume control system,

! residual heat removal system, and pressurizer.

| Two sample lines are connected to the pressurizer, one at the stean end and one

at the liquid end. Each line is cooled by two heat exchangers in series, capable

of cooling a flow of 0.75 gpm from 650 F to 95 F for a total heat duty of

200,000 Btu /hr. The steam generator sample heat exchangers are capable of

cooling 0.75 gpm from 558 F to 109 F, for a total heat duty of 200,000 Btu /hr.

Delay coils are not required on the pressurizer sample lines because the

pressurizer is assumed to contain a relatively stagnant volume with a sufficient
residence time to permit decay of r.ny N-16 content to a safe level.
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Each pressurizer sample line has a capillary tube of sufficient length and size

to limit flows to 1.5 gpm with all valves in the line fully open.

The reactor coolant sample lines have coils of sufficient length and size to

ensure that it takes the reactor coolant sample of 0.8 gpm at least 45 seconds

to flow from the point of sample to the containment wall. This allows short-

lived isotopes, primarily N-16 (7.4 secor.ds half-life) to decay.
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ACCOUNT 227 Reactor Plant Instrumentation and Control

The reactor plant instrumentation and controls provide monitoring protection for

plant, personnel and equipment and also provide controls to enable the operator

to start up, operate, and shut down the reactor plant.

NSSS Control Board

The NSSS control board is in the form of a "U" or "L" shaped duplex control

board containing the necessary controllers, switches, indicating, recording and

annunciator devices for remote operation of the generating unit. Reactor

process systems and components which are monitored and controlled from this

board are listed below:

a. High Pressure Safety Injection System-

h. Low Pressure Safety Injection System

c. Primary Camponent Cooling Water System

d. Reactor Coolant System

e. Chemical and Volume Control System

f. Nuclear Instrumentation: Reactor Trip Status Monitoring
Lights, Rod Position Indication Display, Rod Control,
Reactor Power Indication

g. Engineered Safety Features Actuation

Remote Shutdown Panel

A remote shutdown panel is provided for the orderly shutdown of the reactor to

a cold condition from a location remote from the main control room. This panel

makes shutdown possible when the main control room becomes inaccessible. The

capability is required by 10 CFR 50, Appendix A, General Design Criterion 19.

1

3
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Located on this panel are the necessary controls and instrumentation channels

that are associated with the major systems in both the primary and secondary

sides of the plant. These control and instrumentation devices prevent the

reactor from achieving criticality in violation of the Technical Specification.

They provide an adequate heat sink such that design and safety limits ar'e not

exceeded.
'

.

General considerations in the design of this panel are as follows:

a. Both the turbine and the reactor are tripped, locally or

at the main control room

b. All automatic systems continue functioning
b

c. A selector switch is provided to transfer the shutdown
controls to the local panel

d. The necessary indicatiods are: water level and pressure
for each steam generator, pressurizer water level and
pressure, service water and auxiliary feedwater system
status,

i

Major equipment and systems controlled from this panci are as follows:

a. Reactor coolant pumps

%
b. Auxiliary feedwater pumps

c. Bori*c acid transfer pumps

d. Charging pumps

c. Service water pumps

f. Component cooling pumps

g. Residual heat removal pumps

h. Controlled steam release and feedwater supply system

1. Reactor coolant inventory control system

J. Pressurizer pressure control system
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Hatting. Ventilation and Air Conditioning Panels

These panels provide monitoring and control of the HVAC systems for buildings

which house the reactor plant systems. Typical HVAC systems controlled from

these panels are the control building air handling system, containment air

handling system, containment purge systems, diesel generator air handling

system and fuel storage building air handling system.

Radwaste Panels and Racks

The complete waste management system consists essentially of three systems:

Liquid waste system, gaseous waste system and solid waste system. Overall

control of the complete system is exercised from radwaste panels in a local

control room located near the waste management facility in the waste process

building. For the liquid waste system, the panels control the collection,

processing and directing of the processed waste either for re-use or discharge

frca the site. For the gaseous portion of the system, the panels monitor the

removal of gaseous fission products from the reactor coolant letdown and the

primary drain tank. The radwaste panels also carry indicating lights to show

the status of various sump pumps and equipment. The radwaste system alarm

signals are reported through a common annunciation in the main control room.

Racks are provided for mounting local instruments. For the solid waste system,

solidification, handling and drumming for shipment and storage are performed

through local panels nearby the equipment.

Logic Panels and Cabinets

The panels and cabinets provide mounting space for analog devices such as

function generators, bistable modules, sumriers, dividers, aralog controllers,
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4

selectors, etc. Typical reactor process control loops, which have analog

devices in these panels and cabinets are: control rod reference signals,

steam dump control, feedwater speed control, pressurizer pressure and level

controls, boric acid blend control, volume control tank level control, steam

generator level control, etc.

Instrument Racks

The instrument racks take the fora of an open rack. They are used to mount

local instruments such as pressure transmitters, manifolds, pressure switches,

and other pneumatic instruments that connect directly with the process pipes.

The rack has a rigid structure, suitably braced, to withstand all stress

incidental to shipping, installation and operation without warping or twisting.

Arrangement of instruments, conduits on racks, and electrical devices are

placed out of the paths of condensation, or water drains from testing or cali-

brating instruments. Sufficient clearance is provided for maintenance of the

instrumentation without interruption of service. There is a provision to

callect the drains when the instrument is removed. Suitable engraved plastic

nameplates are required for each instrument.

process Computer

The process computer system is designed to provide real time, on-line data

acquisition alarm monitoring, data manipulation, and performance calculation

functions while providing data display to the plant operators. Sequence of

'

events and post trip review functions, as well as normal alarm recording data

group logs and periodic logs provide additional historical recording func-

tions.
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i
Tha system combines state-of-the-art computer hardware with color CRT to '

assemble and display plant performance data and plant statua information.

The safe operation of the plant is not dependent on the availability of the
I
| process computer system, nor does the process computer perform a control

i function. The design objectives of the computer are summarized below:

a. Reduce the enount of infctmation that an operator must
constantly monitor

b. Reduce the size of the main control board

c. Improve the operator's perception, decision making, and
| response time

!
| d. Provide dynamic alarm indications

|

e. Provide graphic display of interrelated system parameters
and process trends

r
'

f. Provide graphic comparison of design limits against actual
| plant performance
!

g. Provide core performance and fuel management data
,

J. Provide turbine plant performance calculations and displays.

Radiological Data Management System

The radiological data management system is designed to assure compliance with

the applicable NRC and licensing requirements, by providing information

concerning the radiological environment of the plant. The system enables

.the health physicist and plant operating personnel to maintain' complete aware-

ness, in real-time, of plant radiation levels. Pennanent records are automati-

cally produced for regulatory requirements. The system consists of the

following:

2-75,

i

{



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

ACCOUNT 22

a. Process Radiation Monitoring System

b. Effluent Radiation Monitoring System

c. Area Radiation Monitoring System

d. Data Acquisition and Processing System

Each monitor channel is complete with detector, preamplifier, digital buffer,

microprocessor with alarm outputs, and readout modules. The data acquisition

and processing system is a computer-based system that collects the available'

I information from field-mounted detectors, performs the necessary calculations

and displays the results on the CRT as required. The system assists in the

generation of required NRC reports.

Neutron Monitoring System

The neutron monitoring system consists of:

a. Out-of-core flux detectors

b. Fixed-in-core thermocouples

c. Movable in-core flux detectors

The out-of-core detectors protect the reactor core by monitoring the neutron

flux and genera, ting appropriate trips and alarms for various phases of reactor

operating and shutdown conditions. They also provide a secondary control

function by indicating reactor status during startup and power opeation.
.

The out-of-core detectors are located in vertical instrument wells adjacent to

the four corners of the core cross section. There are three groups of

detectors: source range, intermediate range and power range detectors.
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The in-core instrumentation provides information on the neutron flux distribu-

tion and fuel assembly outlet temperatures at selected core locations. The

thermocouples are positioned at preselected locations to measure fuel assembly

coolant outlet temperature for use in monitoring the core radial power sharing

and coolant enthalpy distribution. The movable in-core flux detectors can

traverse the entire length of selected fuel assemblies, thus providing a

three-dimensional map of the neutron flux distribution.

Post Accident Monitoring

The post accident monitoring system is designed to assist the operator in

accident surveillance. The accident monitors help to determine the nature of

the accident, to predict the trend and to ascertain if corrective actions of

the engineered safeguards system are functioning as required. In addition,

the system provides the plant operator with information necessary to assess

possible fuel or system damage. Finally, it provides material evidence for

post-accident investigation into the causes and consequences of the event.

Reactor Diagnostic System

The reactor diagnostic system consists of:

a. Loose parts monitoring

b. Vibration monitoring

c. Neutron noise threshold monitoring

d. Data handling and analysis

|

!
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Loose parts monitoring is accomplished with an array of strategically located

accelerometers mounted external to major reactor components. The system is

designed to alans the presence of unusual noises in the reactor coolant system

and to assist in determining the location and energy level of these noises.

The information is used to decide the feasibility of continuing plant operation

if an abnormal condition occurs.

Vibration monitoring is accomplished by monitoring the acoustic signals and

vibration generated by rotating parts. Permanently mounted accelerometers and

non-contact probes are used to monitor and alarm excessive vibration of reactor

coolant pumps and motors. A portabic system is provided for periodic monitoring

of all other accessible rotating equipment in both the primary and secondary

plant. The vibration monitor provides a warning of impending equipment f ailure

and helps measure vibration frequency trends useful for preventive maintenance

and outage planning.

Neutron noise threshold monitoring is accomplished by monitoring signals from

power range neutron detectors. An adjustabic tareshold detector provides an

alarm for large cyclical variations in neutron flux on each of the detector

channels. Periodic siFnatures conducted by plant staff using data analysis

equipment are used to verify the structural integrity of reactor internals.

Input signals fram system sensors are available for audio interpretation by

the maintenance personnel and for audio comparison against prerecorded base-

line information. Recording permits retention of selected audio signals for

subsequent playback to help interpret and analyze data.
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Containment Atmospheric Monitoring System

The contairnent atmospheric monitering system monitors the hydrogen content,

ganna radiation levels and fission products in the containment atmosphere.

Alarms are provided for high hydrogen or high radiation level conditions. Permanent

records of the measurements are provided on control room recorders.

Containment Leakage Monitoring

The containment lea k age monitoring system measures the containment overall

integrated leakage rate at the required periodic intervals. The system

measures and records the absolute pressure, the dewpoint temperature, and the

! dry-bulb temperature. Sensors having high accuracy and resolution and good

j repeatability are utilized, since changes in the measured parameters are small.

A data acquisition system is provided to compute the containment leakage based

on the measured inputs.

Failed Fuel Detection System

The failed fuel detector is a gamma activity monitoring device. It monitors

reactor coolant for fission product gamma activity as a means for detecting

leaks in the fuel rod cladding. Output from the radiation channels are

recorded to provide trends, and alarmed to alert operations personnel to

abnormal radiation levels. Sampling and radiochemical analysis of reactor

coolant water is used to verify the fission product activity.

Reactor Power Control System

Tbc reactor power control system is designed to follow load changes as they

are inade on the turbine. The systen. automatically adjusts the power level of
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the reactor to match the poter demcaoed by the turbine. The turbine load

determines a reference temperature which corresponds to the reactor power level

required to meet the turbine demand. For large and rapid variations, the

turbine load signal is also compared to a nuclear power (flux) signal, result-

ing in a signal which corresponds to the rate at which the load is decreasing

or increasing. The rate signal and the reference temperature signal are

compared to the auctioneered average temperature generated in the reactor.

This comparison results in an error signal proportional to the reactor power

increase or decrease required. This error signal is inputed to the rod control

system which performs the load change in the reactor.

Reactor protection System

The reactor protection system receives signals from nucicar instrumentation

and process instrumentation bistables, control board pushbuttons, and field-

mounted devices, and combines these signals according to prescribed logic to

produce actuation signals for reactor trip and engineered safeguards operation.

By tripping the reactor, the system automatically keeps the reactor operating

within a safe region whenever the lhmit of the region is approached. The

safe operating' region is defined by several considerations such as mechanical /

hydraulic linitations on equipment, and heat transfer phenomena. Therefore,

the protection system keeps surveillance on process variables which are directly

related to equipment mechanical limitations, such as pressure, pressurizer water

level (to prevent water discharge through safety valves, and uncovering heaters),

and also on variables which directly affect the heat transfer capability of the

reactor (e.g. , flow and reactor coolant temperatures). Typical causes of

reactor trips are listed below:
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a. Nuclear overpower

b. Core thermal overpower

c. Pressurizer low pressure, high pressure and
high water level

d. Reactor coolant system low flow

e. Low feedwater level

f. Low-Low steam generator scater level

g. Turbine trip

h. Safety injection signal actuation

1. Manual trip

Engineered Safety Features Actuation System

The engineered safety features actuation system (ESFAS) senses selected plant

parameters, determines whether or not predetermined safety limits are being

exceeded and, if they are, combines the signals into logic matrices sensitive

to combinations indicative of primary or secondary system boundary ruptures.

Once the required logic combination is completed, the systen sends actuation

signals to those engineered safety features components whose aggregate func-

best serves the requirements of the accident. The specific functions which

rely cn the ESFAS for initiation are listed below:

a. A reactor trip

b. Proper sequencing of power demands on the engineered
safety features buses

c. Containment isolation and cooling to prevent fission
product release to the environs

d. Steam line isolation

c. Main line isolation

f. Starting the emergency diesels to assure a backup supply of
power to emergency and supporting systems components
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g. Control room intake ducts isolation

h. Containment spray actuation

1. liigh and low pressure injection to the primary coolant
system to maintain core cooling in event of small and
large system breaks

The ESFAS is designed to comply with requirements of IEEE 279, 1971.

Reactor Plant Instrument Tubing and Fittings

The scope of supply of instrument tubing begins at the first accessible root

valve at the piping and extends to the instrument shutoff valve. Materials

and certification of instrument lines which are part of the pressure boundary

are in accordance with the Instrument Society of America Standards.
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ACCOUNT 23 TURBINE PLANT EQUIPMlNT

The turbine plant equipment includes the steam and power conversion system

components c' the steam cycle. The thermal energy from the reactor is util-

ized to produce 1,000 psi of saturated steam within the steam generator.

The main steam lines supply steam to the turbine throttle valves of a tandem-

compound six tiow-machine which develops the mechanical energy to drive the

electrical generator. Normally two thirds of this steam passes through the

entire turbine and exhaust into the condenser at a vacuum condition where

the waste heat is rejected. The remaining one-third of the flow is extrac-

ted at various stages from the turbine for heating the feedwater being pumped

back to the steam generators. Some main steam is also supplied to the four

moisture separator reheaters which remove water driblets from the exhaust of

the high pressure turbine and reheats the steam before entering the three

low pressure turbines. In this manner, excessive erosion of the turbine

blades is avoided and the thermal efficiency improved.

A turbine bypass system is provided to pass up to 50 percent of full steam

flow directly to the condenser to reject heat during startup, shutdown,

or other normal transient conditions where part or all of the steam flow

must be bypassed.

Condensate is pumped from the condenser hot-wells by three 50 percent capa-

city condensate pumps through 100 percent flow deep bed polishing demineral-

izers and the steam packing exhauster. Three 50 percent capacity condensate

booster pumps provide the necessary head from that point for the condensate

to flow through the five stages of low pressure heaters to the suction of
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the feedwater pumps. The two 50 percent capacity heater drain pumps take

the 5th and 6th stage heater drains f rom the heater drain tank and return

them to the cycle at the feedwater pump suction. Then two 50 percent capa-

city turbine driven feedwater pumps supply water to the high pressure feed-

water heaters to raise the feedwater temperature to 440 F before entering

the steam generators. Two emergency feedwater pumps (one motor driven and

one turbine driven) and one startup feedwater pump are also provided.

Al ptWr 231 Turbine Generator

The turbine generator is designed to deliver 1139 MWe net output with throttle

steam conditions of 975 psia saturated steam, 165 psia and 519 F reheat, zero

percent make-up, 2.5 in-liga back pressure, turbine drive feedwater pumps,

and six stages of feedwater heating.

The turbine is a tandem compound machine with six flow exhaust using 43 inch

last stage blades designed for 1800 rpm. The expected throttle flow is

13,717,722 lb of steam /hr.

The cold reheat steam exhausts from the high pressure machine at 172 psia

and passes in parallel through four moisture separator reheaters which are

horizontal shell and tube heat exchangers with c high efficiency separator

incorporated in the design. Main steam is supplied to the tube side for re-

heating the steam flow before being admitted through the intercept valves to

the low pressure machines. The high pressure condensate from the tube side

is piped to the highest pressure feedwater heater, while the drains from the

moisture separator are directed to the heater drain tank.
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Generator

The generator has a rating of 1350 MVA with 0.90 PF, 25,000 V, 3 phase, 60

ti output. It has a totally enclosed hydrogen cooled (at 75 psig) rotor.z

The stator is a liquid conductor-cooled type with deionized water as the

liquid coolant.

The generator rotor is furnished with an internal cooling system including:

hydrogen coolers, terminal bushings, instruments, grounding pads, seal

housing insulation, foundation plates, shims, and special tools.,

The genercier stator is furnished with the following external equipment:

deionized water circulating and cooling unit assemblad on a skid and in-

cluding storage tank, pumps, coolers, deionizer, flow meter, conductivity

cells, gauges, piping, valves, filters, instruments, and regulating equip-

ment, stator winding control cabinet assembled and combined with the hydrogen

control cabinet including annunciator, generator automatic runback logic and

all necessary control devices.

The generator hydrogen system includes: two hydrogen coolers, one skid

mounted seal oil unit, hydrogen manifold with one bottle pressure regulator

with high and low pressure gauges, pressure switch for hydrogen supply pres-

sure " low" alarm, shutoff valves and bottle connectors, generator hydrogen

pressure regulator, hydrogen storage bottles, control cabinet, temperature

detectors, and special tools.

The alternator bearings, the silicon diode rectifier assemblics, the main

generator collector and the brush rigging are all totally enclosed within

the alternator exciter housing with suitabic heat exchangers and means for
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circulating air. The closed ventilation circuit is equipped with water to

air coolers located in the exciter frame. The excitation switchgear is an

integrated unit of standard low voltage, locateJ indoors, and metal enclosed.

The iunction of the excitation switchgear is to connect, rectify and control

excitation to the a-c alternator exciter from the alternator stator, and

to provide voltage regulation by adjustment of the generator field voltage

(d-c regulator) or the generator terminal voltage (a-c regulator). The ex-

citation switchgear houses the exciter field breaker, the thyristor regulator

bridge and the a-c and d-c regulator logic.

Exciter

The exciter is a direct driven alternator and stationary silicon diode

rectifier type. It is rated at 2970 kW, 520 volts, 0.5 response ratio, and

1800 rpm.

Turbine Gland Steam Scaling System

The gland steam sealing system provides sealing of the turbine shaf t at tur-

bine shell penetrations under all conditions of turbine loading. The shaft

packings seal against leakage of air into the condenser (vacuum packings)

m.d prevent steam frot blowing out into the turbine room (pressure packings).

The steam sealing system provides the above functions automatically at all

loads and consists of the following equipment: oil operated dual feed steam

regulator, packing stemn exhauster with two blowers, motor operated valves for

main steam feed to regulator, auxiliary steam feed regulator, main steam

bypass feed, regulator bypass unloading valve, blowdown valve, three-way

diverting valves and ventilator valve. During the starting period, steam
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is supplied from the auxiliary boiler or the main steam bypass supply. During

operation at partial loads the gland sealing steam is supplied from the main

steam bypass line to the llP and LP turbine glands. As the load increases,

the regulator in the main steam bypass supply closes until all steam is

finally supplied from the high pressure gland leak-offs. At high loads, the

IIP turbine glands provide more steam than the LP turbine glands require.

The excess steam is relieved to the main condeusers through a spillover

valve. The steam packing exhauster is designed with stainless steel tubes for

400 psig pressure and 125 F cooling water.

Lubricating Oil System

A main shaft driven oil volute type centrifugal pump supplies the oil re-

quired by the high pressure hydraulic control system and the low pressure

lubrication system during normal operation, and provides high pressure and

low pressure oil for the hydrogen seal oil system of the generators. A

motor suction oil pump supplies low pressure lubrication oil to the main

shaft pump suction during startup and shutdown. A booster pump driven by

an oil turbine powered by oil from the main shaft pump is overtaken at about

90 percent speed by the main shaf t pump and removed from operation. A con-

trol station at the turbine bench board starts the motor suction pump auto-

matica11y, provided the switch is not in " lock-off" position, when the main

shaf t pump reaction pressure drops below 9 psig. The pump continues to run

until stopped by the operator.

A small motor driven centrifugal pump provides an additional source of

back-up to the bearing oil system. This pump protects the turbine in case

of loss of a-c power.
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The oil pumping system with oil reservoir contains a screen for removing

foreign materials from the oil drained into the reservoir and the following

additional equipment: ejector, orifices and check valves, two oil coolers,

float-type oil level indicator with high and low alarms, pressure switches

with test valves for automatic starting of the turning gear and emergency

bearing oil pumps, and cne vapor extractor.

Turbine 011 Conditioning System

The lubricating continuous bypass oil conditioning system has a capacity of

2020 gallons per hour of 150 SSU viscosity lubricating oil at 100 F. The

cican oil storage capacity in the conditioner is 1500 gallons at turbine

shutdown. The system consists of the following equipment: centrifugal type

lubrication oil purifier with inlet and discharge pump, necessary instru-

ments, breakover switch, feed /stop valve, electric controller and safety

interlocks, 14.2 kW heater, centrifuge driven by an open drip-proof motor,

piping and wiring.

The oil purifier is capable of producing a purified oil having a moisture

content of 0.1 percent by volume and a solids content of 0.02 percent by

volume.

Gas Systems

The carbon dioxide system consists of a four ton liquid carbon dioxide

storage unit with refrigeration system, vaporizer, relief valves and two

pressure reducing valves. Carbon dioxide is used for purging hydrogen from

the generator housing during shutdown, and for purging air from the housing

before being filled with hydrogen during startup. Suff'.cient capacity is
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provided to twice purge the system of air and once of hydrogen (approximately
_

26,000 scf) .

Ilydrogen gas is used to cool the rotor of the generator and is circulated

within the generator housing under pressure. Two shell and tube type

coolers at the ends of the generator are supplied with cooling water to

dissipate the rotor heat and wind Icsses.

The hydrogen is supplied from a series of bottled containers which are

individually connected to a manifold. The manifold is equipped with a

relief valve and two pressure regulators with isolation valves.

4

Enough hydrogen supply is provided to fill and pressurize the generator
.-

once and supply the required makeup for a nominal period (approximately

76,000 scf).

Moisture Separator / Reheater

Four moisture separator / reheaters are utilized to recondition the wet steam

exhausted from the high pressure turbine, prior to its passing on to the low

pressure turbines. The moisture is first removed and then the steam is
_

reheated to a superheated state.

The units consist of a pressure vessel housing a moisture separator at the

bottom and a heater in the upper section. Steam enters through the bottom
_

of the vessel and is passed through stainless steel chevron plate type
_

moisture separators. The steam rises vertically through the "U" shaped re-

heater tube bundle, where it is reheated to superheat conditions. Exiting

from the top, the steam flows to the low pressure turbines.

_-
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The thermal energy required for reheating is supplied from the main steam

line upstream of the turbine stop valve to the tube side of the reheater

bundle. The bundle drains to separate drain tanks from where the non-

condensibles are vented to the main condenser through an orifice and con-

densate flows to the No. 6 feedwater heater through a control valve which

maintains tank level.

Each moisture separator drains to a drain tank and then to the heater drain

tank through a similar control valve. Safety valves are provided on each

unit for protection against overpressure. These safety valves discharge to

the main condenser.

ACCOUNT 233 Condensing System

Condensing Equipment

The three surface condensers are single stage, two pass design with divided

fabricated steel water boxes and shell. The condensers are designed to

handle the total heat rejection from the main turbine and the two auxiliary

turbine drives for the feedwater pumps at 3.75 in-HgA. Each condenser has a

condensing surface of 299,000 sq ft; 19,910 one and 1/8 inch diameter tubes,

51 ft long, and 20 BWG 90-10 CuNi tubes. Cooling water flow in each conden-

ser is 196,000 gpm resulting in a tube velocity of 7.25 ft/sec and a tem-

perature rise at full load of 26 F.

Each condenser shell is floor nounted and connected to the turbine exhaust

flange by means of a stainless steel expansion joint to accommodate thermal

expansion. The three shells are each interconnected by means of a pressure

equalizing duct to limit the maximum allovable temperature differential

between shells to 30 F.
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The tube sheets are bolted to the shell with provisions for thermal expan- f3
,;-,.-

f. ['.sion of the tubes. The tubes are rolicd into holes of the tube sheets with
.

i

| flared end to reduce entrance and exit losses. ' . ' ~
,

*
-

..

The shell is carbon steel welded construction with 1/16 inch corrosion allow- [ 7
n; y.

ance. The water boxes are fabricated steel construction and are bolted to
- t 2,

'

",.I... y

the condenser shells and designed for easy removal without disturbing the *
.

*tube sheets. ., 3. ,

,s + .
.

'-

. . .

.

Wrce mechanical vacuum pumps are supplied for removing non-condensible gases
'

,
.| '

'

from the three condenser shells. During startup, all three pumps are opera- -r

ting, hogging the condensers to minimize the time to reach the intbrmediate
'

.r . 3.;

pressure at which point the operation begins. The pumps are sized for hold-
_

'~

- ,

ing the condenser back pressure at 2.5 in-HgA. To provide system reliability, ,'
'' "'three half-size pumps are selected, with two nomally operating to maintain , --

; ., y . - :

condenser vacuum. When falling condenser pressure reaches 26 in-HgA vacuum, * -[ ; [,
the standby pump starts automatically. . ;.-

'
.

. , . . <-

^
The vacuum pumps are motor driven rotary two stage units, ne seal for the 'I

,_

;

pumps utilize demineralized water and a closed cooling system integrated
~

...}
with each pump assembly.

? .,.

The total hotwell capacity of the three shells is 66,000 gallons at nomal *?' v..

y'a
" ~water level. The hotwell is designed to deaerate the condensate to maintain -,

a
a maximum of five ppm of dissolved 02 at the steam generator inlet during f

..

nomal steady state operation.
' '

n
s

.

' .

$s , *$ -

,a v.
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The condensate pumps are vertical type, suitable for the NPSH requirements

of the condenser hotwell service. The pumps develop sufficient head tc

ensure adequate suction pressure at the condensate booster pumps af ter over-

coming the pressure drop in the condensate piping, steam packing exhauster,

and the condensate polishing demineralizers. Three half-size motor driven

pumps are supplied. fhe third pump is redundant and is on standby or iso-

lated for maintenance. The pumps are specified for a four percent flow

margin for wear and to have the Fest ef ficiency points when operating at 50

percent of full load flow. In addition to the main flow, these pumps supply

seal water to various equipment such as the condensate pumps seals, heater

drain pumps seals, and steam generator feed pumps glands. The condensate

pumps also discharge excess condensate to the condensate storage tanks and

supply water to the turbine exhaust hood sprays.

The steam packing exhauster consists of a shell and tube type service condenser

and air removal equipment in the form of two full size motor driven blowers.

It functions to pull a vacuum on the outer gland of each turbine shaf t seal

by drawing steam and air into the shell of the condensing portion of the

exhauster by a three to five inches of water vacuum created by one of the

blowers. With condensate as a coolant, the steam is condensed and drained

into the main condenser while the air is removed by the blowers to atmos-

phere. The steam packing exhauster seals both the main turbine and the feed

pump turbine drives. During normal operation of the plant, only a portion

of the condensate passes through the tubes. The remaining flow is passed

through a variable orifice provided in the water box divider. This permits

the total condensate flow to pass through the water connections with a mini-
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==

mum of pressure drop. A minimum flow is maintained through the exhauster

by recirculation back to the main condensers whenever necessary.
=

One complete condensate polishing system is provided that is capable of
.

treating 100 percent of the condensate flow. The system consists of seven
-E

individual high flow rate, deep bed type demineralizers operating in para-

11cl. The condensato passes through six demineralizers with the seventh

demineralizer serving as a standby. Each demineralizer is rated for a flow

rate of 3,500 gpm ( 49 gpm per square foot of flow area). The bed depth is 9gg

three feet with 1.5 feet free board. The shells are designed for 200 psig, _-

130 F, and are lined with rubber with stainless steel internals. The total

resin volume consists of 127 cu ft of cation resin and 85 cu ft of anion ---

resin per shell. When the resin is expended, it is regenerated externally.
_

A resin separation tank, cation regeneration tank, anion regeneration tank ,,

and resin storage tank are principal parts of the regeneration system. A =;

hot water caustic dilution tank and a control panel complete with instrumen-
__

tation for automatic regeneration is also provided with this system. A

given mixed bed demineralizer is taken out of service when there is on ex-

cess pressure drop across the unit, indicating a high accumulation of solids, --

.--

or an exhaustion of the resin bed, as indicated by high conductivity in the
,

~ al

effluent. The intervals of regeneration vary with the operation, with the
-

shortest intervals appearing only during plant startups when large amounts E-

of suspended solids tend to clog the demineralizer beds.
_

_

The condensing system is designed to accept up to 50 percent of the main

ster.m flow bypassing the turbine during startup and transient conditions. ;-=

=

For this purpose, two 16 inch headers are provided, each with six 8 inch
_

.
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pipelines and a 6 inch dump valve, each of which discharges into the main

condensers. The valves are rated to pass 635,000 lb/hr of steam, and have a

maximum capability of 1,210,000 lb/hr, at 1,200 psia design. The control

of the turbine bypass valves is coordinated with the turbine controls such

that minimum transient disturbance is experienced by the nuclear steam

supply system.

ACCOUNT 234 Feedheating System

Feedwater Heaters

Six stages of feedwater heaters are utilized to heat the feedwater returning

to the steam generators. Heaters are placed in series and operate under in-

creased pressure of various stages of extraction steam from the high pres-

sure and the low pressure turbines. All heaters are of the closed type

horizontal U-tube arrangement, using stainless steel tubes. Each heater

has an integral drain-cooler section with the exception of the fif th stage

heaters which have drains pumped directly into the discharge of the heater.

All other heater drains cascade to the next lower heater through a control

valve maintaining heater level within the shell. Due to the physical size of

heaters required for each stage of feedwater heating, three parallel trains

of heaters are utilized for the first four stages. Therefore, each individ-

ual heater is sized for one-third capacity. The two highest stages of feed-

water heaters are in two trains with each shell sized for 50 percent of the

flow. Only the highest stage is in the discharge of the feedwater pump and

subject to full system pressure while the remaining heaters are subject only

to the discharge pressure of the condensate booster pumps. To allow for

maintenance, a bypass valve is provided for every two stages of feedwater
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heate rs. Therefore, there is a bypass valve for the first and second stage,

the third and fourth stage, and the fifth and sixth stage, so that individual

pairs of heaters may be taken out of service at one time for plugging or

| maintenance work.

Boiler Feed Pump and Turbine Drive

Two 57 percent capacity turbine driven feed pumps of the centrifugal single

stage type are provided. Each feed pump is designed for a flow rate of 17,200

gpm developing a total dynamic head of 2,3;.0 f t when operating at a speed of

5,300 rpm. Calculated brake horsepower is 10,126. Each steam generator feed

pump is driven by a dual admission, multi-stage, condensing steam turbine

with a design rating of 10,126 horsepower at 5,300 rpm. Each turbine exhausts

to the main condenser. The dual admission inlet consists of a high and a low

pressure valve, one supplied with main steam, the other supplied with steam

from the cross-over piping (high pressure turbine exhaust to the moisture

separators) to the low pressure valve. For startup purposes, auxiliary boiler

steam is also supplied to the low pressure valve admission inlet. Under nor-

mal operating conditions, steam is supplied through the low pressure cdmission

inlet. As the load decreases below 40 percent, stems is then supplied from

the main steam line to the high pressure admission inlets to supplement the

available low pressure steam.

For startup purposes, a separate motor driven centrifugal six stage feed pump

is provided, rated for a flow rate of 1,500 gpm with a total dynamic head of

2,700 ft. The electric motor is rated at 1,500 horsepower.
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For emergency conditions, two 100 percent capacity emergency feedwater pumps

are provided, rated for a flow rate of 655 gpm and a total dynamic head of

3,000 ft. One of the emergency pumps is driven by a 700 horsepower, 360 rpm

motor. The other is driven by a multi-stage turbine exhausting to atmosphere

also rated at 700 horsepower, 360 rpm.

ACCOUNT 235 Other Turbine plant Equipment

Turbine Building Closed Cooling Water System

A closed cooling water system is provided with three 50 percent capacity

(4,600 gpm each) motor driven water pumps, air tank and heat exchangers, which

dissipates heat to the main cooling towers. The heat exchangers are two 50

pe rcent capacity shell and tube type, designed for a flow rate of 4,600 gpm

on both the shell and tube sides. The tubes are 90-10 OuNi material, and

supply 95 F water to the system based on a supply water temperature of 85 F

f rom the plant service water system.

Demine ralized Water Make-up System
.

The demineralized water make-up system consists of two independent trains

each having the following equipment: an activated charcoal prefilter, cation

demineralizer, an anion demineralizer and a mixed bed demineralizer. A com-

mon vacuum degasifier serves both trains with water from the cation deminer-

alizers directed to the vacuum degasifier before being admitted to the anion

demineralizer. Each demineralizer regenerates in place without sluicing the

resins. The make-up demineralizing system supplies the plant make-up require-

ments, and the effluent is discharged into the 400,000 gallon condensate

storage tank. Two outlet oonnections are provided for the condensate storage

tank such that the upper 200,000 gallons capacity i utilized for normal
-
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make-up requirements and the lower 200,000 gallons capacity is reserved for -

the emergency feedwater pumps, which supply the emergency make-up require-

ments of the plant.

|
|

| Chemical Treatment System

The chemical treatment system is used to maintain the water chemistry of the

feedwater and consists of two hydrazine feed pumps, two mmmonia feed pumps,

one hydrazine storage tank and one ammonia storage tank. The hydrazine

chemically removes the dissolved oxygen from the feedwater and the ammonia
a

controls the pil. _

_

Neut ralization System

The neutralization system consists of two pumps, one blower and one tank.
.

The neutralization tank is used to chemically neutralize the spent regener-

ant from the demineralization system and condensate polishing system to g

acceptable icvels prior to discharge.
=

r

f-
*ACCOUNT 236 Turbine Plant Inst rumentation and Cont rol

Turbine Plant Main Control Board =

The turbine plant nain control board is an extension of the duplex board

which is described in section 227. This portion of the duplex board pro- ---

vides the monitoring and control of the turbine plant systems below:

____

a. Feedwater System
_

b. Main Steam System

c. Condenser System

d. Circulating Wate r System

e. Service Water System ]

f. Turbine Supervisory and Control System
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g. Heat Vents and Drains System

h. Instrument and Service Air Systems

Turbine Supe rviso ry Panel

The turbine supervisory panel contains record 2rs mounted on the main control

board. These are the multi-point vibration recorded for shaf t vibration, the

eccentricity, speed and position recorder, the multipoint expansion and

temperature recorder. An indicator is provided for turbine shaf t vibration

phase angic.

Elect ro-Hydraulic Control Cabinet

The electro-hydraulic control (EllC) cabinet contains the control and indi-

cating equipment required for the startup, normal operation and testing of

the turbine. This cabinet is normally mounted as a subpanci on the main

control board. Typical control functions availabic are listed below:

a. Selection of starting rates: slow, medium or fast.

b. Setting of turbine speed at startup

c. Setting of load limit, and loading rate limit

d. Chest /shell warming

e. Turbine trip

f. Selection of operating mode: standby, manual or remote

g. Selection of load: increase or decrease

Typical indicating functions availabic are listed below:

a. Turbine speed

b. Percentage of warming rate
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n
a

c. Throttle steam pressure, first stage pressure, intermediate pressure
-

d. Generator output, MW

c. Acceleration, rpm / minute i

f. Valve positione for main stop valves, control valves and intermediate
_

-am
valves. --

5

Typical testing functions availabic are listed below: -

_

IIa. Thrust bearing wear detector test
_

b. Backup overspeed trip test
_

c. Electrical trip test --

d. Mechanical overspeed and piston trip test
--

c. Testing of main stop valves, control valves and intermediate valves.

_-
Turbine Accessory Panels

Turbine accessory panels contain the instrumentation and control devices for
__

various turbine auxiliary systems. These panels are field mounted or control
'

:
room mounted. Typical auxiliary systems are hydrogen and cooling water,

turning gear motor control, excitation control, reheater protection piping

control. Control panels for these systems are located in the field. There
,,

are turbine panels located in the control room, such as the turbine control
_

panels and turbine supervisory instrwnent cabinet. These control rcom panels

contain the circuitry for the ' turbine control devices and turbine supervisory --

instruments, and are mounted on the main control board.
-

---

-

Turbine Plant Heating, Ventilation and Air Conditioning Panels 3
_sim

These panels provide monitoring and control of the HVAC systems for buildings
-
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. .

which house the turbine plant systems. Typical'flVAC systems controlled from -

;

these panels are turbine building air handling system, intake structure
1

: ventilation system and administration building ventilation system.
i

; Logic Panels and Cabinets

These panels and cabinets provide mounting space for analog devices such as
,

function generators, bistable modules, summers, dividers, analog controllers,

selectors, etc. Typical turbine plant systems, which have analog devices in

these panels and cabinets, are the auxiliary boiler systems, condensate and

feedwater system, circulating water system, heater vents and drain system,
<

main steam system.
,

4

Instrument Racks g
i s

These racks are similar in construction to those described previously under

the same heading in the reactor plant instrumentation and control section,
;

227.

Electro l{ydraulic Control System

The cicctro hydraulic control (EHC) system consists of the speed control unit,
Is

the load control unit and the flow control units. The speed control unitP

* compares actual turbine speed with the speed reference, or actual accelera-
,

j , tion with acceleration reference, and provides a speed error signal for the
'c

load control unit. The load control unit combines the speed error signx1'

i

with the load reference signal, 'sca'.c end biases to determine the desired

steam flow signals for the 51 7 -c:' *s, control valves and intercept valves.>

Finally, the valve flow control units accurately position the appropriate
4

valves to obtain the desired steam flows through the turbine. A high pressure*

I

i
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fluid system is provided to convert the -low power level signals from the EHC

circuits to high powered level mechanical outputs for positioning steam

valves. This system consists of a fluid reservoir, two independent pumping

systems, fluid coolers, accumulators, a fluid transfer and filter unit.

Process Compu te r

The coaputer for the turbine plant is the same computer used for the reactor

plant. See the reactor plant instrumentation and control section, 227.

Turbine Plan,,t Instrument Tubing. Fittings

The material requirements of turbine plant instrument tubing, fittings are

similar to those for the reactor plant. See reactor plant instrumentation

and control section, 227.
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ACCOUVr 24 ELECTRIC PLANT EQUIPMENT

The electric plant equipment conveys the electric power generated in the

plant to the low voltage bushings of the generator step-up (GSU) transformers,

controls and meters the electric energy, and protects the components through

which the power flows. It is the source of power for the plant auxiliaries

and the plant control, protection and surveillance systems during normal

operation, and for the plant protection system and engineered safety features

during normal operation, abnormal conditions, and accident conditions.

Continunun ratings of equipment and interrupting ratings of protective and

disconnecting devices are based on equipment load tabulations, fault studies

and voltage regulation studies. Equipment continuous current ratings are

based on the maximum continuous load plus the largest spare auxiliary, and

the effects of diversity. Short time intermittent loads are not included.

The electric plant design features are as follows:

a. The plant auxiliary distribution system design is based on a source

voltage variation of + 5 percent,

b. The main generator, the three single phase generator step-up (GSU) trans-

formers and the two three phase unit auxiliary transformers (UAT) are

interconnected with isolated phase bus. (Note: The GSU transformers

the connections to the switchyard and the switchyard equipment and

materials are not included in the equipment list or base cost estimate

for this study. However, provisions have been made in the olant derign
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for location of the CSU transformers and routing of the connection to the

switchyard. The GSU transfonners and switchyard are shown on the drawings

for clarity and completeness). ,

,

c.- The generator is provided with a load break switch in the mains between
i

j the generator and the UAT tap to disconnect the generator from the
|

| offsite power system.
!

d. Two fifty percent 3-winding unit auxiliary transformers (UAT), each

24.5 kV to 13.8 - 4.16 kV, are connected to the generator main leads

between the generator load break switch and the GSU transformers.

Two fifty percent 3-winding reserve auxiliary transformers (RAT), each| c.

230 kV to 13.8 - 4.16 kV, are connected to an offsite transmission system.

f. The balance-of-plant (BOP) medium voltage a-c distribution system is

nomina 11y.13.8 kV and 4.16 kV. Two separate and independent BOP buses

L are provided for each voltage icvel. The two 13.8 kV buses are fed from

| the "X" windings and the two 4.16 kV buses are fed from the "Y" windings
|

of the UAT's and RAT's.

l g. The Class 1E medium voltage a-c distribution system is a nominal 4.16 kV.

Two separate and independent Class 1E buses are provided. Each Class IE

bus is fed from the "Y" windings of the UAT's and RAT's through a tap in

| the BOP 4.16 kV buses incoming lines.
l

j h. The low voltage a-c distribution systems are a nominal 480 volts.

Twenty-seven buses are provided for the- BOP systems and eight buses are

provided for the Class IE systems. The low voltage a-c distribution system

is divided into two separate and independent groups of buses.
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1. Four separate and independent Class 1E,120 volt nominal, uninterruptibic

a-c instrumentation and control power supplies and distribution buses fed

from the Class IE 480 volt buses are provided.

J. Two separate and independent Non-Class IE, 120 volt nominal, uninterrupt-

ible power supplies fed from the BOP 480 volt buses are provided. One

supplies power to BOP instrumentation and control and the other to the

plant computer,

k. The Class 1E d-c distribution and supply systems are nominally 125 volts.

Four separate and independent station batteries and distribution buses

are provided.

1. The Non-Class 1E d-c distribution and supply system is nominally 125/250

volts, with center-tapped battery systems. One center-tapped station

battery and distribution system is provided,

m. One Class 1E 125 volt battery charger is provided for each Class 1E

battery. One Non-Class IE 125 volt battery charger is provided for each

of the two 125 volt sections of the 125/250 volt Non-Class 1E center-

tapped battery.

1 n. Two redundant Class IE, 100 percent, 6083 kW diesel generator units are

provided as the standby power supply for the Class 1E buses, and are

automatically connected to their respective buses when the normal and

preferred power supplies are not available.

Motor starting voltage and frequency and allowable operational variations, at

which the required starting and operating torques are developed, are as follows:

a. Continuous operation of a-c motors

1) Voltage: 1 10 percent of rated

2) Frequency: i 5 percent of rated
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I

; Starting and 'short time (approx. 30 ' seconds) operation of a-c motors:b.

.1) Clacs IE (Voltage): . 75 percent of rated

2) Non-Class - 1E (Voltage): 80 percent of rated

c. d-c Motors. (Voltage): 210 to 280 volts
,

i

; All Class 1E loads are furnished with a-c or d-c power from one of the follow-

j . ing: the Class 1E a-c emergency buses, the Class 1E uninterruptible instru-

mentation and control a-c power supplies and the Class 1E d-c buses.
*

4

The normal power supply for the' plant electric auxiliaries is from the main

generator through the unit auxiliary transformers. The preferred. emergency

i power supply is from the 230 kV offsite power supply via the reserve auxiliary
i

transformers. The alternate access power supply is from the 500 kV offsite

power supply via the generator step-up transformers and the unit auxiliary

I transformers, when the generator load break switch is open. The standby
i
'

emergency power supply is from one of the two redundant diesel generator units

i to the corresponding Class 1E medium voltage bus,
i,

j- The power and control circuits, including circuit breakers and c.3bling, to

i all Class 1E loads are qualified, channeled and separated to meet Class IE
i

. requirements. Protective devices are coordinated on the basis that protection,

i

! of the Class 1E systems is the primary goal.
!
1

i

The safety related design bases for the electric power system are tabulated
i

j. -in Table 2-3.
.

.

Y
! Table 2-4 presents allowable ranges of temperature and limits for exposure

to radiation for electric equipment. Design ambient conditions for spaces;

;

| housing electric equipment are based on these ranges and 10mits plus a
;

j minimum of 5 percent for margin.

I
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matically connect selected en3tneered safety features to those buses after

load sheddirg, and re-energizins the buses from the diesel generator units.

Overcurrent protection is provided for all circuits. Differential protection,
.

| overload protection and zero sequence overcurrent ground protection is pro-
|

vided for all medium voltage motor circuits.

Non-Class IE and Class 1E 460 volt motor control centers are provided for

power distribution to motors 1G0 hp and below, lighting loads and miscel-

laneous loads such as motor-operated valves, resistance heaters, heat tracing

and motor space heaters.

ACCOUNT 242 Station Service Equipment

Two half-size unit auxiliary t ransformers (UAI) and two half-size reserve

! auxiliary transformers (RAT) are provided to furnish power to the plant

auxiliary power system. Each pair of transformers is sized with sufficient

margin to carry the plant auxiliary load under the heaviest load conditions.

Transformer impedances are based on limiting f ault current availability to

switchgear capability considering voltage regulation. Each transformer is

'protected with differential protection schemes and sudden internal over-

pressure devices.

Unit substations are provided to transfonm the medium distribution voltages

to the low distribution voltage for Non-Class 1E and Clasc 1E low voltage

loads. Motors rated 125 hp through 200 hp are connected to the unit substa-

tions. Unit substation transformer impedances are based on matching switch-

gear capability to fault current availability considering voltage regulation.
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Overcurrent protection is provided for all circuits. Overload protection is

provided for motor circuits. The unit substations for the cooling towers

are fed from a loop feeder.

The battery systems comprise the plant Non-Class 1E and Class IE batteries

and battery chargers. Each Class 1E d-c bus is supplied from a Class 1E

battery and a Class 1E battery charger. The Non-Class 1E 125/250 volt d-c

bus is supplied from a 125/250 volt center tapped battery and two 125 volt

battery chargers, one for each 125 volt section of the 125/250 volt battery.

During normal operation d-c power is supplied from the battery chargers.

During emergency operation d-c power is supplied from the batteries. During

startup and shutdown d-c power is supplied from whichever source is available.

Two redundant diesel generators are provided to furnish the onsite source

of emergency a-c power to the Class 1E 4.16 kV buses.

Each diesel generator unit is provided with redundant automatic air starting

systems that are initiated when loss of offsite power, loss of power to engi-

neered safety features or when reactor trip occurs. The rating for the diesel

generator units was chosen so that each unit has the capability to continuously

operate all protection systems and engineered safety features that are necessary

for a safe and orderly shutdown following a loss of coolant accident concurrent

with loss of offsite power. Minimum voltage that can be experienced at :Se

diesel generator terminals during motor starting is 80 percent. Rating, con-

figuration and switching of the diesel generator units are designed to prevent

their use for any purpose other than that of standby power supply in accordance

with preferred practice.
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Four Class IE and two Non-Class lE dt.a1 input solid state inverters are +: i

provided to serve as uninterruptible power sources for miscellaneous vital
"

-

and non-vital a-c and plant instrumentation loads. The inverters are supplied . . , ,

with power from the a-c buses through regulating transformers or directly -

~ .* '

..
-

from the station batteries.
. ,

_.'s.. .

,

^

ACCOUhT 243 Switchboards - 2.' ' . .

Four Class IE and two Non-Class lE a-c power distribution panels are provided ' ''
.

' ' '
to distribute a-c power from the inverters to the 120 volt or 120/240 volt .

uninterruptible loads. They are configured as one panc.1 per inverter for C -' A

both Class IE and Non-Class 1E equipment. .- }
..

|.;*,.
.

..

,

Four Class IE and one Non-Class IE d-c power distribution switchgear lineups .'f
1

are provided to distribute d-c power from the batteries and their associated .' ' #:

chargers. There is one lineup per station battery / charger combination.
..

.

Sixteen feet of control benchboard is provided in the main control board lineup ' '
l'

for control and data acquisition of the main generator and the auxiliary
.

-

.

electric power system.

G. e electric system relay panel lineup is provided for protection and metering
~
>

' ~

of the main generator, the generator step-up transfomers and the unit and -

.

A -

reservc auxiliary transfomers. The main generator is protected by high speed
.,

.

-'..g._
+:

. .
.

e- 3

-

,.

+ .. ..

\
..

| .-
' . - .

.
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differential, ground current, loss-of-field, negative sequence overcurrent,

and voltage restrained overcurrent relays. The main generator, the generator

step-up transformers and the unit auxiliary transformers are protected by

power directional overall differential relays. The reserve auxiliary trans-

former is protected by power directional differential relays.

ACCOUNT 246 Power and Control Wiring

Isolated phase bus is provided to interconnect generator terminals, GSU trans-

former low voltage terminals and UAT high voltage terminals. This bus is

force-cooled with redundant active components in the cooling unit.

The plant wire and cable consists of three conductor and triplexed single

conductor power cable, multi-conductor control cable, coaxial, triaxial,

shielded twisted pair and multi-shielded twisted pair and shielded quad

instrument wire and containment alectrical penetrations. Materials for

insulation systems (ethylene-propylene rubber insulation with chloro-sulfonated

polyethylene based jacket) are selected to provide optimum system performance

in the areas of physical stability, tensile strength, flexibility, aging

characteristics, resistance to abrasion, ozone (where required), water absorption,

heat distortion, solvent extraction, irradiation, self-extinguishing and non-

propagating fire characteristics and resistance to corona effects where required.

Wires and cables are assigned to load groups, whether safety releated or not,

in order to reduce the hazard of non-safety related cables being inadvertently

routed between two redundant load groups. The same cable that is qualified

for use in Class IE systems is used in Non-Class lE systems to reduce the
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the hazard of non-safety related cables being inadvertently routed between

two redundant load groups. The same cable that is qualified for use in Class IE

systems is used in Non-Class lE systems to reduce the hazard of unqualified

cables being inadvertently installed in Class lE systems. In addition to

separation by load groups, wire and cabic is also separeted by energy level

to reduce heating and arcing fault problems.

Wire and cable routing is governed by the following:

a. Requirements for the power supply, control network and/or
instrumentation signals

b. Requirements for loading

c. Requirements for physical separation of redundant circuits

d. Avoidance of high hazard areas (e.g., areas subject to high
ambient temperatures, missiles, fires, and irradiation)

e. Areas having high ambient temperatures (e.g., areas near
uninsulated, main-steam pressure and relief valves)

f. Protection from missiles, fire, and/or irradiation, when required

g Single failure criterion and the effects of common failure modes

h. Simplicity of layout

t. Ease of installation

J. Ease of access
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TABLE 2-3

SAFETY REIATED DESIGN BASES FOR THE ELECTRIC POWER SYSTEM

1. Subsystems, equipment and components which are required to achieve a
protective function, to perform a protective action or to provide power
for engineered safety features are Class 1E design as defined below.

2. Class 1E Design:

Considers interactive effects of plant conditons and naturala.
phenomena to the extent that power required by the plant protection
system and engineered safety features are available during
abnormal and accident conditions.

b. Is based on the safe shutdown earthquake (SSE) in order to assure
safe reactor shutdown and removal and dissipation of reactor stored
energy and decay heat for an indefinite period id the event of
an SSE.

Includes provisions to minimize failures due to flame or firec.
damage and to detect, confine and promptly extinguish any' fire
which might occur.

d. Includes provisions to allow periodic inspection and testing of
systems and equipment.

3. Class 1E power sources, power supplies, distribution systems and load
groups, have sufficient separation and independence so that loss of any
group does not prevent the minimum safety actions from being performed.

4. Class 1E load groups are provided with separate and independent power
supplies in order to prevent a common failure mode from being estab-

|lished among the load groups.

S. The degree of physical separation required for redundant Class 1E
equipment, including cable and raceways containing cable, is based
upon the hazards which exist in the vicinity of the equipment andwhich
would constitute a common failure mode between the redundant equipment
if no separation existed.
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TABLE 2-4

DESIGN AMBIENT CONDITIONS FOR ELECTRIC EQUIINENT

Ambient Ambient
Temperature Radiation

Limit Limit
( F) (Rads)

Type of Equipment Equipment
Equipment Limit Equipment Space Equipment Space

Battery Max 90 N/A N/A N/A

Bat tery Min 77 80 N/A N/A

Cable Max 104 100 1 x 108 1 x 107

Cable Min N/A N/A N/A N/A

All Othe ** Max 104 100 N/A N/A

All Other ** Min 40* 50* N/A N/A

* Or above dewpoint temperature, whichever is higher

Sensitive, relays and other electrical devices are placed in controlled**

environment spaces such as the control room, cicctronic equipment
room, computer room, or battery room, as applicable

2-113

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



- - _ _ - - _ _ - _ _ - _ - _ _ _ - _ _ _ _ _ _ _

TABLE 2-5

s

ACCEPIABLE PHYSICAL AND ELECTRICAL SEPARATION

Type Designation Used for Protection From:

A Physical Low Energy Missiles
Mechanical Protection

B Physical High Energy Missiles
Radiation

C,D,E Physical Heat
Fire

F,C,H Electrical Common Failure Mode

DETAILED DESCRIFIION

Tvpe Barrier Example

A Metal Sheet metal on rigid frame
Rigid steel sleeve or plate
Rigid steel conduit

B Concrete Concrete block wall
Concrete foundation
Reinforced concrete wall

C Flame Resistant Mineral, wool or fiberglass
Ablative coating
Asbestos cement sheet supported

on light steel frame

D Air Space l'-0"** or 3'-0" in horizontal
direction

3'-0"** or 5'-0" in vertical
direction

E Minimum Air Space 6" in horizontal direction *
6" in vertical direction *

F Prohibition of sharing among redundant circuits unless
electrical isolation is provided by buffers

G Prohibition of automatic transf'er of redundant safety
circuits between Class 1E power supplies or power sources

H Prohibition of automatic transfer of Class 1E power sup-
plies or power sources between redundant safety circuits

1

In conjunction with a barrier of Type A, B or C*

** In cable spreading areas only

l
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ACCOUNT 25

ACCOUNT 25 MISCELLANEOUS PLANT EQUIPMENT

Misec11aneous plant equipment includes systems for maintenance or general
|

supply of plant equipment requirements. Included are crancs and hoists, air,

water and steam services, auxiliary boiler and associated equipment, and

plant fuel oil system.

ACCOUNT 251 Transportation and Lifting Equipment

Cranes and Hoists
|

Three major cranes are provided within the plant. Servicing the reactor

building is a 420 ton overhead polar gantry crane with a 50 ton auxiliary

hoist. Within the turbine building an overhead travelling bridge crane is

used with main hoist capacity of 210 tens and an auxiliary hook capacity of

30 tons. The bridge span is 128 feet and covers the main operating floor

area. A separate 100 ton bridge crane is provided for the heater bay area.

In addition to the above major cranes, there are two five ton overhead

travelling bridge cranes and ten monorail hoists with capacities in the 5 to

10 ton range to serve the diesel building and other plant areas.

ACCOUNT 252 Air, Water and Steam Service System

Compressed Air System

The compressed air system is composed of two separate subsystems; the plant

compressed air system, and the containment building instrument air system.

The plant compressed air system supplies service and instrument air through-

out the plant, excluding the containment building. The system consists of

three 50 percent capacity (350 scfm each) oil-free reciprocating compressors

complete with intake filters, aftercoolers, air receivers and two 100 per-

cent air dryers.
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ACCOUNT 25

The containment building instrument air system supplies all instrument air

in the containment building. The system consists of two 100 percent capa-

city (50 scfm each) oil-free compressor packages with two 100 percent capa-

city air dryers.

Service Water System

The service water system supplies cooling water from the main condenser heat

rejection (MCIIR) system to the turbine plant closed cooling water (TPCCW)

system and the primary component cooling water (PCCW) system during normal

plant operation. The system has three 50 percent capacity (11,000 gpm each)
I

vertical wet pit pumps which are located in the circulating water purphouse.

Make-up water to the MCHR system is discharged near the suction of these

pumps to lower the average temperature of the service water.

In the event that cooling water is not available from the service water sys-

tem, the nuclear service water system supplies cooling water to the PCCW

system utilizing mechanical wet evaporative cooling towers (ultimate heat

sink).

Fire Protection System

The fire protection system is designed to minimize the probability and ef-

fcct of the occurrence of an in-plant fire. The system has four 50 percent

capacity (2,500 gpm each) fire pumps, two diesel driven and two motor driven,

two 100 percent capacity (300,000 gallons each) water storage tanks, and one

50 gpm jocke; pump.

The jockey pump normally operates to maintain system pressure. One of the

|
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motor driven fire pumps is utilized in the event that the jockey pump cannot

meintain system pressure. The second entor driven pump is started if the

system pressure continues to drop, a,a the engine driven pumps are started

in sequence to maintain system pressure. All pumps take suction from the

two 300,000 gallon storage tanks.

Potable Water System

Potable water is required for drinking, sanitary, and washing purposes at

the plant. This water is supplied by the local municipal water supply system.

Auxiliary steam System

The auxiliary steam system consists of two 100 percent capacity (150 psig,
,

80,000 lb/hr) pressurized furnace water tube saturated steam boilers. During

normal operation, the boilers are shut-down and main steam supplies the re-

quired steam for the auxilir ry steam system. The auxiliary boilers are used

during start-up and shut-down of the nuclear plant main steam system, but they

have the capability of continuous operation at rated capacities.

ACW UNT 253 Communications System
,.

Local Cammunic*ations System

The communications system consists of an intercommunication and paging system,

a telephone system, and a sound-powered telephone system. These systems are

designed to provide communication between various parts of the plant for all

conditions of operation.

ACCOUNT 254 Furnishings and Fixtures

Instrument Shop Apparatus

Instrument shop apparatus are provided for testing, calibration, repairing,
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ACCOUNT 25

and routine maintenance of the plant instrumentation and control devices.

A typical list of instrument shop apparatus is provided below:

a. Dead weight tester

b. Pneumatic calibrator equipment

c. Decade resistance box

d. Digital volt meter

e. Variable voltage and current sources

f. Potentiometer

g. Oscilloscope

h. Electronic counter

1. Stop watch

J. Resistance and impedance bridges

k. Megger

1. Pressure gauges

m. Meters: d-c (MA, Amp, Volts), a-c (Amp, Volts)

Of f Site Radiological Monitoring System

The oil site radiological monitoring system consists of both preoperational

and post operational programs. It provides data for individual and popula-

tion exposure calibrations, for analysis of the possible buildup of environ-

mental radioactivity and for public information. The post operational pro-

4 gram, in conjunction with the radiological data management system described

in section 227, provide data required for estimation of the population dose

during normal operation and d esign IcVel releases. A rapid monitoring pro-

gram provides fast and accurate data on population exposure during accident

conditions.
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The preoperational program is a radiation surveillance program implemented

prior to plant startup. The program identifies critical exposure pathways,

defines critical population groups, selects sample media and sampling site

locations, collects and analyzes environmental samples and interprets data.

The post operational program provides the necessary radiological data to

demonstrate compliance with technical specification and effluent limits. The

program requires measurement of gross radioactivity, specific radionuclides

and other pertinent data for NRC semiannual reports as specified in Regula-

to ry Guide 1.21.

The rapid monitoring program is part of the emergency procedure plan. It

provides the personnel, organization and equipment necessary to enact prompt

counter measures for protection of the public in cases of reactor accidents.

Meteorological Monitoring System

The meteorological monitoring system provides all equipment essential for the

monitoring and recording of the atmospheric parameters of the plant prior to,

during construction and over the life of the plant. The equipment for the

system consists of a meteorological tower and various meteorological moni-

toring instruments. Data from this system are used for dose calculations

performed in the radiological monitoring system.
-

-

Water Quality Monitoring System

The water quality monitoring system monitors the rates and concentrations of

contaminant in the plant effluent discharge. Typical variables measured are
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ACCOUNT 25

chlorine, - suspen'ded solids, pH, oil and grease. Sampling techniques aret

established to yield representative batches or flows of the affluent dis-

charge. Analytical data are recorded in proper form for immediate as well

as future interpretation and use.

Thermal Ef fluent Monitoring System

This system monitors the temperature of the effluent discharged from the

plant. It provides basic data to evaluate the thermal effect of the plant

e f fluent.

Seismic Monitoring System

The Scismic Monitoring System is implemented for the following purposes:

a. Furnish to the control room information on the presence of any

seismic event so that immediate administrative procedures or

decisions can be made,

b. Provide basic data to determine the conservatism used in the

modeling and design assumptions made for the structures, and the

design input motion to the supported systems and components.

c. Provide information to determine the advisability of continuing

the operation of the plant following an earthquake.

Quantity of instrumentation and location of the sensors are in accordance

with Regulatory Guide 1.12.

)

|
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ACCOUNT 26

ACCOUNT 26 MAIN CONDENSER HEAT REJECTION SYSTEM

The main heat rejection system is a circulating water system which consists

of structures and mechanical equipment which serve the main condensers and

service water system to reject the planc heat through three mechanical draft

wet cooling towers. Make-up water extracted from the North River initially

j passes through traveling screens. The raw water is then clarified, and

chemicals are injected for pH and fouling control. Fouling within the towers

is cont rolled by continuous blowdown to the river in order to maintain the

concentration at less than ten times that of the make-up water.

ACCOUNT 261 Structures

Make-up Water Intake and Discharge Structures

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

and are located along the riverbank west of the main plant structures. The

intake basin is 20 It wide, 40 it long and 32 ft deep and is entirely below

plant grade. The volume of the basin is approximately 30,000 cu ft. The

structure is reinforced concrete with foundation mat bearing on rock. There

are two intake chambers and two make-up water pumps supported from the rein-

forced 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 ensure an adequate supply of water during

low tide conditions. Interior walls are reinforced and masonry concrete. A

battery and switchgear room are located at grade adjacent to the basin and

supported on spread footings. The floor, roof, exterior walls and interior

walls are reinforced concrete.
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The blowdown discharge is provided by concrete pipes running between the

circulating water pumps discharge and the river.

Circulating Water Pump House

The circulating water pump house is a Non-Seismic Category I reinforced

concrete structure located between the turbine building and the cooling

towers and supported on a three ft thick reinforced concretc foundation. The

circulating water pump basin foundation is supported on rock 28 ft below

grade sloping upwards to the cooling tower water basins four f t below grade.

The circulating water basin is approximately 70 f t wide, 77 ft long and 33

f t high to the operating floor. Attached to the west end of the four-bay

circulating water pump basin is a service water pump basin founded 14 ft

below grade. The basin is 16 ft wide, 21 ft long and 18 ft high to the

operating floor. The foundation also slopes upwards to the cooling tower

water basins. The approximate volume of the two basins is 200,000 cu ft.

The exterior walls, base mat, operating floor slab and interior columns sup-

porting the operating floor are reinforced concrete. Portions of the opera-

ting floor are grating. The intake areas are protected by panel screens and

stop logs. A 50 ft square electrical equipment room 13 ft high is located

on the reinforced concrete portion of the operating slab. The equipment

room is masonry construction with a built-up roof on metal deck.

Make-up Water Pretreatment Building

The make-up water pretreatment building is a Non-Seismic Category I struc-

ture located west of the main plant structures. The building is a two

story steel framed structure 50 ft wide,150 f t long and 30 ft high. It is

supported on reinforced concrete spread footings on rock. The reinforced
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ACCOUNT 26

concrete ground floor is located six f t below grade. The intermediate

floor is reinforced concrete supported on metal deck on steel framing. The

roof is concrete channel plank covered with a roofing membrane. The exter-

for walls are insulated metal siding and the interior walls are concrete

block. The building volume is approximately 270,000 cu ft.

The building has a heating and ventilation system which consists of four

25,000 cfm roof ventilators for cooling and four electric unit heaters for.

heating.

The building houses the sand filters, carbon filters, chemical feeds, sludge

dewatering equipment and all other equipment and accessories required for a

complete water pretreatment system.

ACCOUNT 262 Mechanical Equipment

Circulating Water Pumps

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

flow vertical type, provided. Each yump is designed for a flow rate of

147,500 gpm with a total dynamic head of 105 ft. Circulating water pump -

motors are 5000 hp each, operating at a synchronous speed of 320 rpm. The

pumps are located within a pump house well where the water flows from the

individual cooling tower basins by gravity. The pumps discharge the water

to the main condensers, where heat is absorbed. The water is then returned

to the distribution system of the towers. Water flow is controlled by the

number of pumps placed in service at a given t0me. Flow from each individ-

ual cooling tower is controlled simply by an overflow from the tower basin.
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ACCOUNT 26

Cooling Towers

There are three main mechanical draf t wet cooling towers, each sized for one

third of the requirements. Each tower is designed to cool 196,000 gpm of

water from 118 F to 92 F when operating at a wet bulb temperature of 74 F.

Each tower employs a reinforced concrete-filled structure combined with com-

ponents for water distribution, fill splash service, support system, drif t

climinators, louvers and fan deck. The fan deck provides a stable base for

the 12 fan cylinders and mechanical equipment. Each fan is 33 ft in diameter

and operates in an 18 f t high glass reinforced polyester velocity recovery

fan stack. The hot water distribution system includes a circular flume dis-

tribution basin and metering orifice which uniformly distributes the hot

water over the fill. The distribution basin is divided into thirds by means

of concrete dividers. This design allows one third of the tower to be re-

moved from service with the full flow distributed over the renainder of the

tower.

Main Cooling Tower Make-up and Blowdown Systems

Two 100 percent mixed flow vertical type pumps are provided for the make-up

system. Each pump is rated at 18,000 gpm developing a total dynamic head of

40 ft and is driven by a 250 hp motor. The pumps are located at the intake

structure adjacent to the river. Two six f t wide by 33 f t high traveling

screens are provided, each suitable for 50 percent of the flow requirements

with an approach velocity of 1/2 ft per second. Serving the traveling screens

are two 100 percent capacity screen wash pumps with a flow rate of 500 gpm

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

cicaning. Two screen speeds are provided, a high and low speed, for removal

of materials. Vertical trash racks with automatic rake are provided ahead j
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ACCOUNT 26

of the traveling screens to remove debris.

Make-up Water Pretreatment Plant

The source of make-up water is from the North River. The purpose of this

system is to precondition the raw river water which is used principally as

make-up to the cir_ulating water system. However, a small portion of the

clarified water is used as make-up to the demineralizer.

The primary objective is to remove debris and suspended solids characteristi-

cally present in river water. The amount of solids and debris contained in

the raw influent is subject to wide fluctuation primarily due to seasonal

changes and natural river environment.

Initially the influent water is clarified within a rectangular vessel. Var-

ious chemicals are used to achieve optimum sattling and removal of solid

particulates. The clarified effluent is then used directly as make-up to the

circulating water system.

Chlorination is included in the clarification step to oxidize naturally oc-

curring organic matters. Chlorination is also applied directly to the re-

circulating cooling water on an intermittent basis to minimize biological

fouling within the condenser and throughout the piping system. Sulfuric

acid is also used for pH control to minimize formation of scale on the heat

exchanger surfaces.

Accordingly, any serious operational and/or maintenance problems as a result

of plugging, clogging, or the development of bacteriological growths

throughout the plant piping and cooling systems, are practically eliminated.
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ACCOUNT 26

The water used as make-up to the demineralizer is first filtered and dechlor-

inated. In addition, the clarified water is used for the initial filling of

the fire protection system and for general use throughout the power plant.
t

(

|
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2.4 CONSTRUCTION SUPPORT ACTIVITIES DESCRIPTION

The description associated with accounts 91 through 93 addresses the con-

struction support activities. This portion of the cost estimate (Volume 1,

Section 3) is called the " indirect cost".

ACCOUNT 91 CONSTRUCTION SERVICES

The services, functions, expenses, taxes and other indirect costs are con-

tained in the listed code of accounts.

ACCOUNT 911 Temporary Construction Facilities

The costs for temporary construction and facilities are costs of all temporary

structures, janitorial services and maintenance of temporary facilities,

guards and security, roads, parking lots, laydown areas, etc. , and temporary

electrical and piping, tempo ra ry heat , air, steam and water systems, general

cicanup, etc.

ACCOUNT 912 Construction Tools and Equipment

The costs for construction tools and equipment are the cost of rental and/or

purchase of construction equipment, small tools, consumables (fuel, lubri-

cants, etc.) and maintenance of construction equipment.

ACCOUNT 913 Payroll Insurance and Taxes

These include insurance and taxes related to craft labor such as Social Secu-

rity taxes and state unemployment taxes at 9.3 percent of the cost of total

craft labo r. Workmen's Compensation Insurance and Public Liability and Pro-

perty Damage Insurance are included at 4.9 percent of the cost of total craf t

labor.
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ACCOUNT 91-92

ACCOUNI 914 Perm'its Insurance and Local Taxes

Includes builders all-risk insurance, local fees and permits state and local

taxes and nuclear liability insurance.

5Builders all-risk insurance is an allowance based upon in-house experience for

the cost of their item during the project construction phase.

ACCOUNT 92 HOME OFFICE ENGINEERING AND SERVICES

ACCOUNI 921 Home Office Services

These services are associated with home office engineering and design, procure-

ment and expediting activities, esthnating and cost control, engineering

planning and scheduling, home office reproduction services as well as expenses
/

associated with performance of the above functions (i.e. , telephone, postage,

computer use, travel, etc.). These costs include salaries of personnel,

direct payroll-related costs (DPC), overhead loading, expenses and fee for

these services consistent with contractual terms.

ACCOUNT 922 Home Office Quality Assurance

This includes the services of home office quality assurance engineers and staff

personnel engaged in work on the project. Services include reviews, audits ,

vendor surveillance, etc. as required for design and construction of the nu-

clear safety-related portion of the facility. Costs included are salaries,

LPC, overhead loading and expenses (i.e. , travel) of these individuals. Man-

hours required for these services and their costs are based upon UE&C experience

in this area.
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ACCOUNT 92-93

ACCOUNT 923 llome Of fice - Construction Management

These services include those of the construction manager and his assistants.

Services of construction planning and scheduling, construction methods,

labor relations, safety and security personnel are utilized as required.

Costs include salaries, DPC, overhead loading, and expenses.

ACCOUt.T 93 FIELD OFFICE ENGINEERING AND SERVICE

ACCOUNT 931 Field Office Expenses

These expenses include costs associated with purchase and/or yental of
1

furniture and equipment (including reproduction), communication charges,

postage, stationery, other office supplies, first aid and medical expenses.

ACCOUNT 932 Field Job Supervision

This management function includes the resident construction superintendent

and his assistants, craft labor supervisors, field accounting, payroll and
,

administrative personnel, field construction schedulers, field purchasing

personnel, warehousemen, survey parties, stenographers and clerical personnel.
|

Costs include salaries, DPC, overhead loading, relocation costs of key *

personnel, and, fee. The estimates assume that size of superviscry' forces Ys
s -

a function of total direct employed craft labor. For fossil plants, the s

supervision requirement was calculated to be the number of manhours equal

to about 10 percent of 85 percent of total craft labor. For the nuclear '

plant, supervision was calculated to be about 12 percent of 85 percent of

total craft labor.
<

4

\
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ACCOUNT 92-93

ACCOUNT 933 Field - Quality Assurance

These services include those of personnel located at the job site engaged in

equipment inspection, required documentation of nuclear safety-related

equipment and inspection of construction activities. Costs included are

salaries, LPC, and overhead loading.

ACCOUNT 934 Test and Startup Engineering

These services are associated with preparation of startup and plant opera-

tion manuals and test procedures, direction and supervision of all testing

of equipment and systems as the plant nears completion and direction of

startup of the facility. Costs include salaries, DPC, overhead loading,

and miscellaneous related expenses. Costs of any craft labor required for

startup and testing activities are included in the appropriate Direct Cost
a

line items.

Indirect accounts 913, 921, 922, 923, 932, 933 and 934 are included under

factory costs in the cost estimate to differentiate them from site related

craft labor and material costs.
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SECTION 3

DETAILED COST ESTIMATE

3.1 INTRODUCTION

This section contains the details of the total base construction cost esti-

mate for the pressurized water reactor (PWR) plant described in Section 2.

The criteria used to govern the development of the cost estLmate are speci-

fied in Sections 1 and 2. The cost estimate reflects the reference plant de-

sign at the "Middletown" hypothetical site described in Section 6 entitled

" Site Desc ription".

The total base construction cost for the 1139 MWe PWR is $568,831,011 or

$499/kW based on July 1,1976 prices. The detailed cost estimate presented

in this section is summarized at the two and three digit level of accounting

detail in Tables 1-1 and 1-2 respectively. The cost estimate presented here
1

is a total base construction cost that does not include contingency, interest

during construction or escalation.

The total base construction cost is organized in accordance with the expanded

AEC Code of Accounts (USAEC Report NUS-531). Therefore, it corresponds in

structure to the Plant Description (Section 2) and the Equipment List (Sec-

tion 5). This is done for the reader's convenience in relating the material

presented in the different sections of the report.

The total base construction cost consists of " direct" and " indirect" costs. 4

The " direct cost" (accounts 20 through 26) encompasses the cost of the power

plant structures and systems. The " indirect cost" (accounts 91 through 93)

consists of the costs of the construction support activities.

A breakdown of the NSSS equipment scope is shown in account number 220A, and
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a lump sum cost is s!)own in account 220A.1. The installation costs for the

NSSS equipment are distributed throughout accounts 221 to 226.

It should be noted that certain factory and site material quantities in the

cost estimate are listed in two successive accounts rather than in one ac-

count. This situation occurs because the computer program is designed to

handle material quantities that exceed six digits in this manner.

3.2 COST ESTIMATE EXCLUSIONS

The list of items excluded from the cost estimate is shown in Table 3-1.

Cencrally, these items are sensitive to the particular policies and prefer-

ences of the individual utility and to the specific plant and site being

considered.

A list of abbreviations is provided in Table 3-2 entitled " Glossary of

Significant Abbreviations".
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TABLE 3-1

1139 MWe PWR COST ESTIMATE MCLUSIONS

1. Main Transformer, Switchyard and Transmission Facility Costs

2. Owner's Costs, Including Consultants, Site Selection, etc.

3. Waste Disposal Costs

4. Fees and Permits - Federal, State, Local

5. State and Local Taxes

6 Spare Parts

7. Nuclear Liability and Other Insurance (Except As Noted)

8. Initial Fuel Loading

9. Interest During Construction

10. Escalation

11. Contingency
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TABLE 3-2

GLOSSARY OF SIGNIFICANT ABBREVIATIONS

AC Acre llP liigh Pressure
A/C Air Conditioning IIVAC lleating Ventilation and
a-c Alternating Current Air Conditioning

AUX Auxiliary llW Hot Water
llX liest Exchanger

BD Board
Btu British %ennal Unit IC' Instrument Control
BU Built Up I'C Instrtsmentation & Control

IN Inches
Cl[RG Charging INJ- Injection

CI Cast Iron INS Insurance

CLG Cooling INSUL Insulation

CLNG Cleaning

CRIH Control Rod Drive Mechanism Kg Kilo Gran
CS Carbon Steel kW Kilo Watt

CU Coppe r
CY Cubic Yards LB Pounds

LD Load
d-c Dirt.ct Current LF Linear Feet
DETER Detergent LP Low Pressure
D-G Diesci-Cene rator LS/LT Lump Sum / Lot

DISPL Displacement
DRNS Drains MBFP Main Boiler Feed Pump

MCC Master Control Center
EA Each MCR Main Control Room
EFP Emergency Feed Pump MER Mechanical Equipment Room
EMG Emergency MISC Miscellaneous
EQ Equipment MN Main
EVAC Evacuating MON Monitor
EVAP Evaporative MS Moisture Separator

EXil Exhaust MTR Moto r
MU Make-up

FDTN Foundation MWe Megawatt Electric
FL Fuel
FSB Fuel Storage Building NNS Non-Nuclear Safety
FT Feet NSSS Nuclear Steam Supply System.

FWil Feed Water lleater NUC Nuclear
FX Fixtures

OA Outside Air
GALV Calvanized
GEN Generator PAB Primary Auxiliary Building
GPM Callons Per Minute PC Public Liability

CR Cear PD Property Damage
CSKT Gasket PL Pool

P6M Pump and Motor

3-4 I



/

PMP Pump TB Turbine Building
POS Positive T-G Turbine-Generato r
PSIA Pounds Per Square Inch TK Tank

Absolute TN Tons
PURIF Purification
PVC Poly Vinyl Chloride U Uranium

UllS Ultimate llcat Sink

QA Quality Assurance

QA/QC Quality Assurance / Quality V Volt
Control

WTR Water
RC Recycle
REGEN Regenerating XCllCR Exchanger
RES Restraint XFER Trans fe r
RilR Residual lleat Removal XFMR Transformer
RM Room XPORT Transport
R/0 Reverse Osmosis

SC Safety Class

SEQ Sequence

| SF Square Feet
SI Safety Injection'

SKMAR Skimmer s

SPNT Spent
SS Stainless Steel
STA Storage
STL Steel
SW S witch

3-5
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u2ITED EEGINEERS & COR5f tuC T 02 5 INC. PEGE -1
PLANT CODE CO$f dASIS 2.5 IN HG SW = WIDDLE TOWN,US A

148 07/76 1139 MWE PSE55uRIZED WATER REACT 03 04/12/F?

....... FACT 047 ...**..* ...................... SITE ................*...... TOTAL
ACCf =0. ACCOUNT DESCRIPTION 2d AN TIf ? COSTS GUANTITY LAdOR HR$ LABOR CC"Y 4ATERIAL COST COSTS

1 .......... .......................... .......... ............. .......... ............ ............. ............. ..............
!
'

I2 TOTAL 014ECT COSTS.

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

i 20 . LANS AND LAhD RIGHTS $00 AC 2,000,000

21 Sf4UCTUAES * IPPROWEPENTS.
*

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

211 YAeD40WK
.....................................

211.1 GENE R AL YARDdORK
.................__..................

211.11 G E *JE R A L CUT + FILL
.....................................

211.111 CUT + FILL BEYOND QPE% Cat 142000 Cr 5630 MM 66,399 $5,200

211.112 CLEagING + GRU4b!hG F1 AC 4260 *H 41,992 35,500

211.113 f !;eE GRaaING 39400 57 394 F* 4,564 9,850

211.114 LA50$CAPING $ AC 4240 MH 41,795 80,000

211.11 GENEPAL Cui + FILL 14574 MM 154,755 210,550 365,305

211.12 ROACS, DALES + PAhnIh6 AdE
.................._..................

211.121 $UsGRADE PREPARATION 6C350 17 1207 MH 17,355 60,350

211.122 DN HOADs.PAaKING AREA...........__-SITE ___.....................

211.1221 ROADS-ASPHALT 53960 SV 13490 MM 138,049 404,700

211.1222 PARKING AREAS * ASPHALT 4910 sv 1242 MN 12,715 37,275

211.1223 CURBS-C01 CRETE 1420 LF 568 MH 6,099 4,970

211.122 04-$1TE ROADS. PARKING AREA 15300 MH 156,901 446,945 603,846

211.123 WALKS-CONCRETE 355 LF T1 MM 762 1,775

211.12 ROADS, WALES + PARKING ARE .16578 MM 170,018 509,070 679,088

.
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!

UNITFD E NGI NE E R S & CONSTRUCTORS IAC. PAGE, 2
PLANT CODE COST 84515 2.5 IN HG AW FIDDLETOWNeUSA-

14R OF/76 .1139 9ht RRE55URIZE0 DATER REACTOR 04/12/77

'
******* FACTORT ******** *********************. SITE *********************** fotAL

1
- ACCf NO. ACCOUNT SESCRIPTIO.4 3J Au flf v Costs G u a NT I T Y LAe0R d45 LAe0R C05T MATERIAL COST C0515 I

a......... .......................... .......... ............. .......... ............ ............. ............. ..............

211.14 WEwCthG * GATES
..................................... +

211.141 PERPAAFf;f FE4CE 7200 LF 2160 ad 20,131 46,500

211.142 GATE HOUSE 1 LS 2$00 mn 34,226 12,000

211.14 FENCING + GATES 4960 mn $4,357 58,800 113,157

211.15 SAN!TARf SEWER FACILIt*
.....................................,

211.151 SF.4GE T4fMNT FACgt!Ty 1 L5 115,500 1 LT 1541 wh 19,935 1,994

t'

211.1st SAyjfARY P ! P { r4 G
.....................................

211.1521 2 fu . 59 ALLER

211.1522 2.5 IN + LAR5ER
; .....................................

|

f 211.15221 CI GELL +5PIGJT/hNS 1C700 LF 5028 mw 64,445 64,200

211.1522 2.5 In + LARGER 5028 mu 64,443 64,200 128,643

211.152 5Ar41TARY P!Pt%G 502A mn 64,443 64,200 128,643 '

211.153 OIL SEP44ATORS 1 LS 53,900 1 LT 772 ad 9,986 9 79

211.15 SANITART SEDER FACILITY 169,400 7341 mn 94,364 67,193 330,957

i
t

211.16 YARD OWAINAGE STORM SEwFRS
.....................................

211.161 DRAINS 78 EA 7800 Md 99,965 78,000

211.162 PIPING
..................................... <

,

211.1621 2 IN + SMALLER
I

211.1622 2. 5 I N + LARGER
.....................................

;

i

,-



UNITED E ngl %E E 4 5 8 C095fauCT0a5 thC. PkGE 3
PLANT CODE COST d A 515 . 2.5 IN HG Av = MIDDLETowN,US A

| 148 ft F/ 7 6 1139 MdE PRE 55 uni 2ED WATER DEACT0s 04/12/77

e.....* FACTORY ****..** ****.e..*.e.*.......** SITE *********************** TOTAL
ACCT NO. ACCOUNT DESCRIPTION QUANTITY COSTS CUAhTITY .A80s Ha5 Lau02 C357 MATEslAL CO5T C0$f5
.......... .......................... .......... ............. .......... ............ ............. ............. .......d......

I 211.16221 GALV/hh5 12500 LF 6000 nw 77,762 408,750

211.162? 7.5 IN + LARGER 6000 MM- 77,762 406,750 486,512

211.162 PIPING 6000 *= 77,762 408,753 486,512.

211.16 YAep DRAINAGE Sion9 SEwEe5 13800 Md 177,7?? 486,75a 664,477

211.17 ROADJAv + VA4D LIGHTING 140 FA 21000 MM 259,204 210,000

211.19 SETTLING BASINS
.....................................

211.191 EARTH ExCAvAft0N 17750 C r 1775 mu 20,749 17,750

211.192 40CK EXCAv4Ttom

! 211.193 4ACEFILL

211.194 PU 4PI NG

211.195 FOA9 doak 568 SF 454 MH- 5,014 568

211.196 REINF. STEEL to TN 351 mu 4,531 4,000
i

211.197 CONCRETE 213 CY 320 MH 3,256 7,455

211.198 SHEET PILING 213 TN 2130 MM 29,224 74,550

211.199 alp.eAP (12 IN. THICK) 17 (v 25 MN 748 170

211.19 SETTLING B45145 5055 MM 63,034 '104,493 167,527

211.1 GENERAL YARDWORK 169,400 83308 nw 972,459 1,646,856 2,7s,8,715

.

211.4 RAIL 40 ADS
.....................................

| 211.41 CUT + FILL 2C960 CV '839 MH 9,807 12,576

'

211.42 GRA0!NG 46500 57 465 MN 5,393 11,625

211.43 TRACK (8ALLAST, TIES, RAIL 31440 LF- 78600 MN 774,776 817,440
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i

uutfED ENGtmEE45 & C045T4UCT035 thC. PA$E &
PLANT Coat COST dA515 2.5 tm nG av . e tcDLETOWN,uS A

148 07/75 1139 M.E Paf55uettfD WATER aEACTom 04/12/77 |

!
'

....es. ,,ef0ai ........ .e.................... St E eeees..e....e. sees.o..e T01aL
SCCI AD. 4CCLUNT C E s te t PT IC'. 1U4NTITY C0575 Guanitiv LaBCA nas LA804 COST 4ATEat4L'C057 COST 5
eeeeeeeeee eeeeeeeeeeeeeeeeeeeeeeeeee eeeeeeeee, eeeeeeeeeeeee seeeeeeeee eeeeeeeeeeee eeeeeeeeeeeee eeeeeeeeeeeee seeeeeeeeeeeee4

211e45 $d!TCpf5*8U pE85......................'...............
,

4

211.451' fuemouTS (40. M 6 En 1200 *w 11,*24 18,000
s .

211.452 OU=PE85 4 EA 200 mn 1,971 4,000
'

211.45 SWITCHE5*eu" pee 5 1400 an 13,600 22,000 35,800

2II.46 GIP 48P (24 IN. TutCs) 262 CT 393 uw 1,712 2,620

211.4 44tL60Ac5 81697 PM 807,66S 866,261 1,673,949 |
4

211.7 ST40CTuat 4550ClaTFD voet
.....................................

i 211.71 Cuf * FILL
*

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

211.711 Opts CUT
.....................................,

211.7111 3(JATEA!4G 1 LT 4500 wn 41,941 10,000

211.7112 (AeTM (3(AVAT104 153600 cv 15360 ma 179,559 153,600 !
I I

211.71'3 80CK esc 4WAftos 253500 Cv 202800 ==. .2,172,069 1,014,000
'

211.711 08EN CUT 222660 nw 2,393,564 1,177,600 3,571,168
,

i
211.712 FILL * sdFILL (PLACE /Co*P);

..................................... '

211.7121 CargGear I FILL 5700 cv 456 MH 5 330 8,550

211.7122 f40 4- C 4 f E G0 p v I FILL 104110 CV 8145 mn 97,554 104,510
I
' 211.71/3 antaL FILL 233700 cv 4675 an -54,650 233,700

211.7124 CONCRETE FILL 17500 CT 17500 mn 178,710 560,000
.

211.712 FILL + BEFILL (PLACE /COPP) 30976 sq 336,244 906,560 1,242,804

211.71 Cut + FILL 253636 MH 2,729,812 2,054,160 4,813,972

4 -

, -- . - - + -
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UNITED ONGINEERS 4 CONSTsuCTo25 IhC. P&GE 7
'

i PLANT CODE COST 84$15 2.5 IN ns AV - M IDDLE TowNeuS A
' 148 07/76 1139 mmE RRESSURIZED DATER REACTOR 06/12/77
|

[ **. *** FACTORY ******** * * * * * . * * * * * * * * * * * * * * * * $1TE *********************** TOTAL
ACCT NO. ACCOUNT DESCkIPT10f4 1UANTITY COSTS GUANTITT LABOR HRS LA80R COST MATERIAL COST C0$fSi

t .......... .......................... .......... ............. .......... ............ ............. ............. ..............
,

%

212.1412 CONTAINMENT SomF 164901 MM 2,003,759 797,950 2,801,700

i

212.1413 INTERIOR CONCRETE
, .....................................

212.14131 FORMWOAK
'

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

212.141311 FORMdORL-w000 11C000 SF 165000 Md 1,821,996- 110,000,

212.141512 F O R4d ORE-PE T AL 4500 SF 360 mn 4,687 4,050

212.14131 FOR* won < 165360 MH 1,826,653 114,050 1,940,733

212.1415? REINFORCING STEEL 2400 TN 96300 MM 1,239,670 960,000

212.14133 CONCRETE 1C000 CT 45000 Mn 459,540 350,000

212.14134 E*HEDDED STEEL 250 71 34500 MH 414,924 345,000

212.14135. RU39thG SURFACES 8C00C SF 2400 PM 24,507 500

212.14136 REACTOR CAV LINER PLATC 11000 SF 39600 mw $47,272 374,000

212.14137 CAowELDS 2500 EA 8751 MH 115,003 40,00J

212.14159 CONSTRUCTION JOINTS 10000 SF 10000 Mw 110,424 10,000

212.14139 4AJOR SUPPORT EMBEDMENTS 1 LT 1,500,000 1 LT 16834 MH 202,458 20,246

212.1413 INTERIOR CONCRETE 1,500,000 418445 MH 4,958,487 2,214,096 8,452,585

212.141 CONCRETE WORC 1,300,000 1040756 MN 12,535,891 5,558,246 19,394,137 ,

212.142 STRUCTURAL + MISC. STEEL
,

212.1421 STRUCTURAL STEEL 225 TN 4500 4* 55,579 168,750

212.1422 MISC. FRAMES, ETC. 45 TN 2700 MH 35,147 54,000

212.1423 FLOOR GR..alNG (GALV) 6000 SF '1200 MN 15,621 18,000
1

- 212.1424 STAIR TREADS 350 EA 350 MM 4,556 12,250



uh!TED E NGINE E e 5 & CON 5fayCTORS INC. POGE 8
PL40T CODE COST aa5!5 2.5 IN MG Av - Pt00LET0mN,u50

149 UF/76 1139 ==E pee 550el2ED =AffR REACT 0e 04/12/TF

....... taCroef ******** ********************** SITE *********************** TOTAL
ACCT NO. AC(QuMT D E S C e ! Pf ! C re QJ4NTITY COSTS GuANTITY LA80s we5 LAdde C0$f M4 tee [AL Co$f COSTS
.......... .......................... .......... ............. .......... ............ ............. ..........+.. ..............

212.1425 MANonAIL 1000 LF 750 ** 9,763 10,000

212.142 S iir c C T u a a t . *!5C. STEEL 9500 an 123,666 263,000 386,666

212.146 C ONT A I4*tidi LINEe .

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

212.1461 LINEe PLATE,57F4es,PfNET 1 LT 300000 Pw 4,146,003 6,381,706

212.146 C 0 t4 T a t ta E ' T LINEe 300003 Md 4,146,000 6,381,706 10,521,706

212.149 FAINT!he
..............__.....................

212.1491 CONCeEff 25C00 SF 500 PM 4,785 2,500

212.1492 STEEL-c4K 270 TN 1353 ** 12,9?O 1,620

212.1493 washes!LS 1000 LF 209 ** 1,714 100

212.1604 LINEW SL4TE 1 L5 50C00 Ma 478,530 100,000

212.1496 METAL 3ECK 4500 SF 90 mH 861 450

212.14 d P4!NTING $2140 MN 498,930 104,670 603,650

212.14 5JPEW5TEuttuoi 1,500,000 1411396 mm 17,304,557 12,307,622 30,912,159

212,1 efu!LOING STouCiueE 1,500,000 1514591 MM 18,554,366 13,336,292 33,190,658

212.2 8UIL3tN3 SERVICES .

212.21 Plume]NG + ORA!NS
.....................................

212.211 a00F ess!N5 + P!*ING
............................. __.....

212.2111 DR4!N5

212.2115 P I PI N G

212.211 800F DeAINS + PIPING
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. . Uh!TED ENGINEE RS 6 CON $720CTOR$ INC. PAGE 9
. PLANT CODE. C3$f 94515 2.5 IN HG AW - MIDDLETOWN, USA
J 148 07/76 1139 Mdf PRES $U212ED WATER REACTOR 04/12/77
l

..e..** FACTCRY ******** .********************** $1TE *********************** TOTAL
ACCT NO. ACCOUNT DESCRIPTIO.4 JUANTITY COSTS CUAATITY LA80R HR5 LAe0R COST MATERIAL COST . COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

I

i 212.212 FLOOR DRAINS + PIPING
) ...........................--........

212.2121 DRAIN 5'

'l 212.2125 PIPING

212.212 FLOOR DRAINS + P!P!bG '

!

j 212.21 PLUMBIAG + DRAINS
,

t

J

! 212.22 HEATING,JENT + AIR CCND
I ...................................__

212.221 PR E-E NT R Y PURGE Sv5 FEM
.....................................

212.2?11 - ROTATIN) MACHINERY
..........__.........................

212.22111 $UPPLY FAN + MOTOR 1 EA 3,500 1 LT 72 MH 931 93
.....................................

212.221111 SUPPLY FAN

212.221112 SUPPLY FAN POTOR

212.22111 SUPPLY FAh + MOTOR 3,500 72 MN 931 93 6,524

212.22112 ExdAusi FAN + MOTOR 1 EA 7,000 1 LT 100 MM 1,233 129 i

.............................__..__.. t

t

i 212.221121 EXHAUST FAN
!

212.221122 EXHAUST FAN MOTOR

| 212.22112 ENHAUST FAN + MOTOR '7,000 100 MN 1,293 129 8,422
1

212.2211 ROTATIhG PACHINERY 10,500 172 MM 2,224 222 12,946

; 212.2215 PIPING + DUCTdORK
.....................................

212.22153 DUCTWORK 10000 L9 2200 MH 25,740 10,000
i
i

w -N-- P 1- 3--- T T'r1
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UNITfD ENGINEERS & CONSTRUCT 025 thC. PdGE 11PLANT CODE COST BASIS 2,5 IN MG Ay - M100LETONNeuSA
148 07/76 1139 RWE PRE 55UDIZED WATER REACTOS 04/12/FF

******* FACTORf **.****. .* e.*.e.***.******.ee SITE *********************** TOTALACCT NO. ACCoumf DESCRIPT!04 30ANTITt COSTS CUAATITY LA80R HR5 LABOR COST- MATERIAL.C037 COSTS.......... .......................... .......... ............. .......... ............ ............. ............. ..............

212.222121 EIdAUST FAN

212.222122 EXHAOST FAN *0f0h

212.22212 - EXMAusf FAM + MOTOR 10,000 100 MM 1,293 129 11,422

.

212.2221 ROTATIAG MACHINERY 20,000 200 MM 2,586 258 22,844

212.2225 PIPING + DuCTW0eg
.....................................

212.22253 DUCT 40Rc 75000 Le 10500 Me 193,050 75,000

212.2225 PIP 196 + DJCTW0eK 16500 MM 133,053 F5,000 260,050

212.2226 VALVE 5 + CAPPER $
.....................................

212.22266 8UTTERFLY 4 EA 48,00C 1 LT 800 Me 10,363 1,037

212.2226 VALVES + D A*tPE R S 48,000 800 MM 10,369 1,037 '59,406

212.222 REFufLING PURGE SYSTEM 68,000 17500 MM 206,005 76,295 350,300

212.223 CONTM dECIRC FILTER SYSTES
.....................................

212.2231 ROT AT !hG MACM!hE RT
....................................

212.22311 REctatuLATING FANS + MTOR 2 EA. 5,000 1 LT 121 MN 1,564 156
.....................................

212.223111 REC 1RCULATING FAN

212.223112 RECIRCutATING FAN MOTOR

212.22311 RECIRCULATING FANS + MOTOR 5,000 121 MM 1,564 156 6,720

212.2231 ROTATING MACHINERY 5,000 121 MN 1,564 156 6aF20

'212.2235 PIPING + 00CTWORK
............. ......................
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UNITED E NGI NE E w 5 6 CON 57auCToe5 INC. PA0E 13PLANT C33E COST e4515 2.5 IN MG Av . PIDDLE T0mN,U5 4
148 S//76 1139 Mdt PAE55uRt2E0 WATER REACTOs 04/12/77

e.**.** FACT 04Y ******** ********************** 5tfE *********************** TOTALACCf 40. ACCoudt D E S C A I P T I C 's 3UANTITY COSTS GJANTITY LAB 04 He s. LA039 COST MAfte!AL COST C0515.......... .......................... .......... ............. .......... ............ ............. ............. ..............

212.2251 ROTAfthG PACHINERY
......... __.........................

212.22511 CHILLEES 2 EA 500,000 1 LT 4000 *w $1,749 5,175
.__........__........................

212.225111 CHILLEN

212.225112 CHILLES MOTOR

212.27511 Cw!LLERS 500,0GO 4000 *H 51,744 5,175 556.923

212.22512 CHILLEc 4ATER PUMs + A) TOE 4 EA 20,000 1 LT 557 Mn 7,3?S 739
......___..____............___.......

212.225121 CHILLEO .ATER PUPP

212.225122 C H I L L t' 3 DATER pump M0fSe

212.225'2 CHILLED dATEe Pv** + POTOR 20,000 557 MM 7,383 739 28,127

212.2251 83 FAT!*6 FACn!NFev 520,000 4559 *H 59,136 5,914 585,C50

212.2255 T A 4< 5 + deE55U4E -V E S S E L S
__...........__......................

212.22531 C 0 9P R E 5 51 T4 TANa5 2EA 3,000 1 Lt 103 Mw 1,3a3 131

212.22532 Ale SFP'aAT045 2 EA 3,000 1 Lt 100 MH 1,293 129A

212.2253 TANKS + PRE 55JRE VESSELS 6,000 200 MH 3,601 260 8,861

212.2255 P ! P l *4 G
................................. --.

212.22551 JIN + SMALLER.
.... .... --.........................

212.225511 CS/NNS 400 L9 193 4M 2,499 520

212.22551 21N * SMALLER. 193 MH 2,497 520 5,019
-

212.22552 2.5IN * LAaGEa
...........................___.......



UNITED ENGtkEERS & CONSTRUCTOR $ INC. PACE 14
PLANT CODE COST dA515 2.5 IN MG AV - FIDDLETowN, USA

148 07/76 1139 M.E PAE55uR!2ED .ATER RE AC TOR DA/121FF

....... rACT0av ........ ..................... 53TE ....................... TOTAL
ACCT No. ACCou1T 3ESCA!PTIL*4 30ANTITY COSTS GU A P.T I T V LA90s wa5 LABOR CO5T *I A T E R I A L COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

212.225521 C5/NN5 59900 LB 89,850 1 LT 14376 MN 186,323 18,632

212.22552 2.5IN + L AwMn 69,850 14376 mt 156,32? 16,632 294,802

21?.?255 PIPING 89,85P 16569 MM 155,519 19,152 297,821

212.2256 VALVE 5 106 EA 50,000
......_..............................

212.22561 GATE

212.22562 CHECE

212.22565 GLJeF

212.22565 SAFETv/oELIEF

212.22566 * lug

212.22567 $PECIAL d4LVES
.__...................___............

212.225691 3..Av mia!NG

212.22569 SPECIAL VALdE5

212.2250 VALVES 50,000 50,C00

212.2257 PIPING - m!$C. ITEMS
.___.....................___.........

212.22571 MANGERS 12000 Le 18,000

212.2257 P!P!NG - MISC. ITE*5 18,000 18,000

212.2256 IN ST R UME*4 T A T I ON + CONTROLS 1 LT 2,000 1 LT 16 mw 196 10

212.2259 5xtos + FOUNDATIONS
................................____.

212.22591 FANICOIL C00 LING UNIT MTR 6 EA 430,000 1 LT 1700 MM 21,995 2,199
.................---................-

212.225911 FANIC0!L C00LG UNIT



. . - .._ _. .__ __ . . _ _ - . _ -. .- _ _ _ _ . _ . _ . - - _ . -. - . _ _ . . - . _ , _ -
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UNtfED ENGINE E85 & CONSTRUCf 023 IRC. @att 15
PLANT CODE COST HAS!$ 2.5 IN HG AV - m!DDLFTOWN, USA

148 07/76 1139 m=E PRf$$uRIZED WATER REACTOR 04/12/77

.....** FACf08Y ******** ***.+.++++++++.******* SITE *********.************* TOTAL
ACCT N O. A C C O U 'a i D E S C R I Pi t o;4 SuaNTITY CO$fS GUANTITT LABOR MRS LABOR COST MATERIAL COST COSTS
e......... .......................... .......... ............. .......... ............ ............. ............. .......q......

212.225912 FAN / Colt C00LG UNIT *0 TOR

212.22591 F4N/C0tL CO3 LING UNIT MTR 480,000 1700 *H 21,995 2,199 504,192

217.2259 SKIDS + FouMDATIONS 480,000 1700 MM 21,993 - 2,199 504,192
,

212.225 RECIRC COOLING SYSTEP 1,165,850 21044 MM 272,745 27,535 1,466,130

212.22 NEAT!hG, VENT + AIR COND 1,452,450 52487 an 647,555 151,010 2,251,015

212.24 LIGHTING + SERVICE Po=EW 31000 SF 5691 MN 72,431 74,400

212.25 ELEVATOR
.....................................

212.251 ELEVATOR FGu!PMENT 1 L5 50,000 1 LT 1800 ww ?3,7e6 2,329

212.25? ELEVATOR ENCL 35usE 3000 SF 451 mn 5,514 4,500

212.25 ELEWATOR 50,000- 2251 mm 28,800 6,829 85,629

212.2 au!LDING SERV!CES 1,502,450 60629 MN 748,785 232,239 2,483,477

212. REACT 0k CONTAIN4ENT eLDG 2,832,450 1575220 MN 19,303,154 13,568,531 35,674,135

213. TURBINE A00m + HEATER 847
.....................................

213.1 BUILDING STRUCTURE
.............................a.......

213.11 EXCAWAT!3N 40RK
- .....................................

213.111 EARTH EXCAVATION

213.112 ROCK EsCAVAi!0N

213.113 CONCRETE FILL

213.114 FILL + BACKFILL



UNITED ENGINEERS 8 CON STR UC T OR $ INC. PAGE 16PLANT CODE COST 1A5!S 2.5 IN HG AV - MIDDLETOWN, USA
148 '07/76 1139 "WE PRES $URIZE0 WATER GE4CTOR 04/12/77

ese.... FACTORY **e.**** e.***e ... **e ..e** SITE ***********e***eeeee*** TOTALACCT NO. ACCouif DESCRIPTION QJANT!TY C0$f$ CUAATITY LABOR MRS LABOR COST MATERIAL Co$f COSTS.......... .......................... .......ee. ee........... .......... ............ ............. ............. eeeeeeeeeeeeee

213.115 DEdATERING

213.11 F I C A V A T 10t. dORC

213.13 50S$fRLCiuRE CONCRETE
.....................................

213.131 FORM 40Ru 6 7000 S F 53600 MM 591,973 67,000

2 P3.13 2 REINFCaCrnG STEEL 700 TN 24500 Mn 316,37s 250,000

213.133 CONCRETE 8700 CT 15225 Mw 155,474 304,500

213.134 EmWF00E3 $ FEEL 45 TN 6750 == 51,112 67,500

213.135 FLOOR flN!sw 57000 SF 1140 PM 11,641 570

213.136 .ATERPROOFING

213.137 CONSTRUCT:0N JOINis 1000 sr 1000 MM 11,042 1,000

21.3.135 Ruda1Nu CONCRETE SURrACE 3000 SF 91 MM 930 30

213.139 WIRE FABRIC

215.13 sussinuCTURE CONCRETE 102306 MH 1,168,522 720,600 1,889,12',

213.14 SURERSTRJCTU2E
.....................................

213.141 CONCRETE dORK
.....................................

213.1411 F0dMJ0EK
..- ..........................

213.14111 FORMWohn-wo0D 5400 SF 4860 MM 53,664 5,400

213.14112 F04MdORK-MET 4L. 4C000 SF 3200 MM 11,656 36,000

213.1411 FOR* work 8060 MM 95,323 41,400 136,720

213.1412 REINFORCING STEEL 110 TN 4951 MN 63,932 44,000

213.1413 CONCRETE 1000 CT 2000 MH 20,424 35,000
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UNITED ENGINEER S & CONSTRUCT 025 Int. dtGE 19
FLANT CODE COST 8A515 2.5 IN HG AV - 9100LET0kN,uS A

148 07/76 1139 *WE PRESSu212E0 WATER REACTOR 01/12/77

....... FACTORf ******** ******....************ $ITE *********************** TOTAL
ACCT NO. ACC00df DESCRIPTION QUANTITY C05T5 CUA4TITT LA60m NRS L A80s COST MATERIAL COST COSTS
e......... .......................... .......... ............. .......... ............ ............. ............. ..............

5
' 213.1493 METAL DECC 4C000 SF 800 MH 7,656 4,000
a

213.1494 MANonAtt 4000 LF 800 aw F,656 400
,

,

213.149 PatNT1h6 30810 MH 294,852 41,200 336,C52

.

| 213.14 $UPER$T80CTUAE 228512 mn 2,823,895 5,581,640 8,405,535 ,

.

213.1 ddtL0!kG STRUCTupE 330815 == 5,992,417 6,302,240 10,294,457

t

213,2' BUILSING SERVICES
.....................................

213.21 PLJM3tNG + ORAINS
.....................................

213.211 0007 cRAINS + PI P ! f4 G
.....................................

213.2111 D R A t ?4 5 12 EA 121 9d 1,565 2,400

f
213.2115 PIPING4

,

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

,

! 213.21151 21N + 54 ALLER
1-

i 213.21152 2.5 IN + LARGER
.....................................

213.211521 GALV. STEEL /NNS 34200 Le 58,140 1 LT 8207 PM 106,368 10,637

213.21152 2.5 IN + LARGER 58,140 8207 PM 106,365 10,637 175,145

213.2115 PIPING 58,140 820F mu 106,368 10,637 175,145

213.211 ROOF DRAths + PIP {NG 58,140
'

8328 MM 107,933 13,03F 179,110

213.212 FLOOR ORAINS + PIPING ,

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

213.2121 ORAINs 100 EA 1000 MH 12,960 20,000
,

213.2125 PIPING
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UNITED ENGINEERS & C ONST RU C T OR S INC. Pa%E 21FLANT CODE COST dAsts 2.5 IN HG AV = M 10 0LE TOWNeuS4
142 07/76 1139 MhE PkE S$uR12 E4 WATEa REACTOR 34/12/77

'
e...... FACTORY ******** ********************** SITE *********************** TOTALACCT N0. ACCOUNT DESCe!PTION QUANTITY COSTS CunkTITY LABOR HR5 LAWOR COST MATERIAL CO$f Cost 5.......... .......................... .......... ............. .......... ............ ............. ............. ..............

213.2141 SANITARY FIXTURES 9 EA 103 9H 1,223 .1,500

-213.2145 PIP!4G
.....................................

213.21451 21% + $=4LLER
.....................................

213.214511 CI/NN5 840 Le 25 MM' 323 210

213.214512 Co*PER/NNS 200 (F 40 mM $17 $20

213.21451 21N + SMALLER 65 MN 849 750 1,570"

'

213.21452 2.51N + LAdGER

N,

213.214521 CidNNS 1, 1980 LO '36 1 LT 40 *H 517 52, , -

213.21452 ?.5th + LARGEd 436 40 MH .517 55 1,005

213.2145 P! PING 436 tt5'MH 1,357 782 2,575
1

. -
_

'
213.214 SANITARY DdAINS + PIPING 456 205 Md 2,580 2,282 5,298

^%;

~

213.21' PL u*b t f.G + ORAlh5 121,618 16672 MM 216,077 51,183 388,878
,

* 213.22 HEATING, VENT, + AIR COND.
.....................................

t
'

213.221 GENERAL dLOG. VENT
1 ...... ..............................

j 213.2211 ROTATING MACHINERY
.....................................

.

-213.22111 ROOF VEr.TILATORS + MOTORS 10 E A 70,000 1 LT 2000 MN 25,874 2,587
*

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

! 213.221111 ROOF VENTILATOR
*

.

213.2 21112 R00F VENTILATOR MOTOR

213.22111 ROOF VENTILATORS + MOTORS 70,000 2000 MM 25,874 2,587 98,461

_ --
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Uh!TED ENGINEERS & CONSTRUCTORS INC. PAGE 23
PLANT C00E CCST BASIS 2.5 IN HG Av - MIDDLEfowN, USA

148 07/76 1139 M.E PRESSURIZED WATER REACTOR 04/12177

....... FACToeY ******** ********************** SITE *********************** TOTAL
ACCT NO. A C C ou'dY D E S C R I P T I O *a Q u A r4 T I T Y C0575 GuaNTITY LABOR HR5 LABOW COST MATERIAL C05T COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ........,......

211.2?!) HEAT TRANSFER E Q U l p K E F.T 12,000 479 mH 6,203 620 18,820

213.2235 pip!NG

213.22351 21N + SMALLER
.....................................

213.223511 C5/NN5 5180 L B 2486 =H 32,221 6,73C

213.22551 ?!N * SMALefa 2486 MM 32,221 6,734 38,955

213.22352 2.5tN + LARGER |
.....................................

213.223521 (S/NNS 20800 Le 31,200 1 LT 4993 MH 64,710 6,4 71

213.27352 2.5fA + LAEGER 31,200 4993 MH 64,710 o,471 102,381

211.2235 P! PING 31,200 7479 PH 96,031 13,205 141,336

213.2236 VALVE 5 100 FA 14,000
.....................................

213.2?351 GATE

213.223o2 CHECK

213.2236 VALVES 14,000 14,000

213.2237 P! PING - MI%C. I T E M,5
.....................................

213.22371 HANGERS + SUPP3 PTS 5 200 Le /,800

213.22372 INSUL A TION 3300 L'r 825 MM 10,742 6,600

213.2237 P! PING - MISC. ITEMS 7,800 825 MN 10,742 6,600 25,142

213.223 GENERAL OLDG HEAT 65,000 8783 MM 113,873 20,425 199,298

213.224 LUSE OIL RM VENT
.....................................
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J UNITED ENGINEERS & CO N ST RU C TOR S INC. PAGE 25-
PLANT CODE COST BASIS 2.5 IN HG Av - MIDDLE T0hN,uS A

148 07/76 1139 MwE PRESSURIZE 0 WATER REACTOR 04/12/77

....... FACTORY ........ ...................... $gTE .........*............. TOTAL
ACCT NO. "ACCou1T DESCRIPTION 3dANTITY COSTS CdAATITY LABOR HR$ LABOR CO$f MATERIAL CO$f COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

213.??60 VALVES + DAMPERS l

213.22e ELV PACH ROOM 3,000 21 MM 273 27 3,297

213.228 INST RUMENT A T ION + CONTROL 1 LT 4,000 1 LT 32 MH 390 20

213.22 HEATING, VENT, . Age COND. 252,500 14109 MM 152,743 27,293 462,541

213.23 FIAE PROTECT!ON
.....................__ .......___...

213.231 HOSE . SPRAY EQuf* MENT
.............................__......

213.2311 MO SE REELS 16 EA $40 MH 5,033 5,400 '

213.2312 $ PRAY hfA05 24 EA 121 MH 1,565 600

213.?31 HOSE + SPRAY EQu!PMENT e61 MH 6,598 6,000 12,598

213.235 PIPING
..........__.....___.................

213.2352 2.51:4 + LARGER
..............___....................

213.23521 CS/NNS 44 730 Le 67,095 1 LT 1073$ MN 139,131 13,913

213.2352 2.51N + LARGER 67,095 10735 MM 139,131 13,913 220,139

1

213.235 PIP!hG 67,095 10735 MN 139,131 13,913 220,139
i

r

213.236 VALVES
.........._.........................-

213.2369 SPECIAL WALVES
................__......__.......__..

213.23691 DELUGE VALVE 12 E A 7,200

213.2369 $PECIAL VALVES 7,200 7,200'

_ _
___
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UNITED ENGINEERS & CONSTRUCTORS INC. PAGE 26

PL ANT CODE COST 44515 2.5 IN HG Av ~ "100LE T 0wk,uS A
148 07/76 1139 Mwf PRESSURIZED WATER REACTOR 04/12/77

....... FACTowy ........ ...............****..* $1TE ************.****..***. TOTAL
i

ACCT NO. ACCousf DEstalPTION QUANTITY COSTS GUANTITY LABOR MR5 LABOR COST MATERIAL CO$f CO$TS

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

7,200
215.236 v4LWE5 7,200

213.23 FIEE Ph0TECT10N 74,295 11396 MM 145,729 19,913 239,937

213.24 LIsnIING+5EeVICE P O '= E R 7C000 SF 21000 mw 258,204 126,000

213.25 ELEVATOR
.....................................

213.251 ELEVA10e E3ulP 1 EA 50,0C0 1 LT 1800 MH 23,226 2,329

I 213.25 ELEVATOR 50,000 1800 MH 23,2a6 2,329 75,615

213.2 80!LDING SERVICES 498,413 64977 Mw 826,044 226,716 1,551,175

213. Tueb!NE #00'4 + MEATER SAT 498,413 395795 mu 4,818,461 6,528,956 11,845,832

215. PRIM Aun.eLOG + TUNNELS
.....................................

215.1 Su!LDING STRUCTuaE
.....................................

21b.11 EXCAVAT!3N .QRK
.....................................

215.111 EARTH EECAVATICN

215.112 ROCK EECAVATION

.?15.113 CONCaETE FILL

^ 715.114 FILL e OACKFILL.

215.115 DEdATERING

215.11 EWCAVATION JORK

215.13 SussTRUCTURE CONCRETE
.....................................

17700 SF 14160 MH 156,359 17,700
215.131 FORMW0aK

_ _ _ .



_ _ . _ .

UNITED E NGI NE E R S S CONSTauCTCRS INC. PQiE 27
PLANT CODE COST 9 ASIS 2.5 IN HG AV - M IDDLE Town,US A

148 07/76 1139 MwE PRESSURIZED DATER RE4C10R 04/12/77

e...*** FACTORv e.**ee . eeeeeeee*e***e*eee*e* SITE e*e*** e**eeeeeeeeee*e. TOTAL
ACCT NO. ACCouvi OtSCRIPTIGN QUANTITY COSTS GuAhTITY LA30R HR5 LABod COST MATERIAL COST COSTS
e ee...... .........................e .......... ............. .......... ............ ............e eeeeeeeeeeeee eeeeeeeegeeeee

215.132 REINF. STEEL 240 TN 8400 MM 108,472 96,000

215.133 C 0 'J C R E T E 2000 C Y 3500 MH 35,742 70,000

215.134 EH8EDDED STEEL $ TN 750 MM 9,020 7,500

215.135 FLOOR FI<!SH 1500G SF 300 MH 3,064 150

215.136 wATERPG00FING 15000 SF 300 MH 2,796 12500

215.137 CONSTRutr!0N JOINTS 1500 SF 1500 MH 16,564 1,500

215.138 d!at FaeRIC 22000 SF 440 MM 5,682 2,640

215.139 Rues!NG CONCRETE SURFACES

|215.13 Sud5TRUCTURE CONCRETE 29350 MM 337,699 196,990 534,689 1

215.14 SUPERSTRJCTuaE
.....................................

215.141 CONCRETE WCRK
............ ........................

215.1411 FORMdORK
.....................................

215.14111 F0dMdOEx-w300 205C00 SF 164000 MM 1,s10,954 205,000

215.14112 FOR4dORK-METAL $3000 SF 4240 MH 55,194 47,700

215.1411 FORMwoRK 168240 MM 1,866,143 252,700 2,118,848

215.1412 REINFORCING STEEL 2050 TN 82000 MH 1,058,891 820,000

215.1413 CONCRETE 14700 CY 29400 MM 300,233 514,500

215.1414 E MBE D DE D STEEL 17 TN 2550 MH 30,66S 25,500

215.1415 FLOOR FINISH 57500 S F 1151 MH 11, 754 575

215.1416 WATERPROOFING 35000 SF 700 MH 6,524 3,500

215.1417 RUBBING CONCRETE SURFACE 95000 SF 2851 MH 29,115 950

215.1418 C0157RUCT10N JotNTS 15000 SF 15000 MH 165,636 15,000

,'



UNITED Et3GINEERS & CONSTEUCTORS INC. PAGE 28

PLANT CODE COST dA515 2.5 IN HG Ad - M100LET0wm, USA
04/12/77

148 97/76 1139 MwE PRESSURIZED WATER REACTOR

e. * e* FACTORT eeeee.*e ee.e ..ee*e eeeee. ee. SITE . e*** **e e eeeeeeeeee TOTAL

ACCT A0. ACCOUNT DESC#2P7304 QdAbf1TT COSTS GUANTIf? LABOR HR$ LA804 COST MATERIAL COST COSTS

eeee.....e .........................e ee. eeeeee **ee. eee.e . eeeeeeeeee ............ eeeeeeeeeeeee ............. eeeeeeeeeeeeee

20 EA 1300 MM 13,276 5,000
215.1419 REM 0vASLE PLUG 5

303192 MH 3,452,245 1,637,725 5,119,970
215.141 CONCRETE e)RK

215.142 STRUCTURAL + MISC. STEEL
.......__............................

700 IN 14000 MM 182,247 525,000
215.1421 51RUCTuRAL ST:EL

2f5.1422 FLOOR + PLATFORM SPTS. 40 TN 2400 MM 31,242 48,000

, 215.1423 MISC. FaAMES, FTC.

|

| 215.1425 FLOOR G4ATING (GALv.) 5000 SF 1000 MM 13,017 15,000

| 250 EA 250 MN 3,255 8,750

| 215.1426 STAIR TREADS

800 LF 600 MM 7,811 8,000
215.1427 HANDRAIL

215.142 STRutiLRAL + MISC. STEEL 18250 MM 237,572 604,750 442,322

215.143 EXTERICE WALLS
.....................................

215.1431 CONCRETE

215.143 EXTERICR BALLS

215.144 WOOF DECC
........... .........................

215.1441 METAL ROOF DECC

215.144- ROOF DECC

215.145 ROOFING + FLASHING
.......L.............................

215.1451 0.U. R00F, IN5UL + FLASHIN

215.1452 9.J. 400F + FLASH (NO INSU 11500 SF 575 MM 7,751 11,500

$7$ MM -7,751 11,500 19,251
215.145 ROOFIhG + FLASHING

I
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Uh!TED ENGINEERS & CON STRU C TOR S INC. PAGE 30
PLANT CODE COST 845t$ 2.5 IN HG Av - MIDDLETowNeuSA

148 07/76 1137 Mdf PRES $URIZED DATER REACTow 34/12#77

******* FACTORY *..*.*** *********************. SITE ***********.***....* *. TOTAL"
ACCT N o. ACC001T DESCRIPTIC4 QJANTITY COSTS GUANTITV LABOR HR$ LAe02 COST MATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

215.211 ROOF CRAthS + PIPING
..............--.....................

215.2111 oRAINS 9 E4 91 dw 1,176 1,800

215.2115 PIPING
.....................................

215.21152 2.5 IN + LARGER
.....................................

215.211521 GALv STEEL /NNS 15680 18 23,256 1 LT 3283 MM 42,552 4,255

215.21152 '2.5 IN + LARGER 23,256 3283 MM 42,552 4,255 70,C63

.215.2115 PIPING 23,256 3281 MH 42,552 4,255 70,C63

215.211 N00F bRAIAS + PI*ING 23,256 3374 Mw 43,72$ 6,055 73,039

215.212 f L 302 O R.A I N S + P I P I *d G
................ ....................

215.2121 DRAINS 6 EA 60 MM .??5 1,200

215.2125 PIPING
.....................................

215.21252 2.5tN + LARGER
.....................................

215.212521 CI/NN5 4900 LB 1,078 .1 LT 1077 MH 13,960 1,396

215.21252 2.5tN + LARGER 1,078 1077 MM 13,960 1,396 16,434

215.2125 . PIPING 1,078 1077 MH 13,960 1,396 16,434

215.212 . FLOOR oRAINS + PIPING 1,078 '113? MH 14,738 2,596 18,412

215.213 SUMP PUMPS + MOTORS 2-En 200 MH 2,643 2,000
.....................................

215.2131 SUMP PUMPS

-- -- .- -. _ _ _ _ _ .
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UNITED E NGINE ERS & CO25TRUCTORS IhC.Pinaf CODE COST 34515 2.5 IN HG Av - MIceLE Town,US A PAGE 31
148 '07/76

1139 MdE PRE 55U212E0 wATEa SEACTOR 04f12177
...ee.e FACT 08V ******** ********************** SITE **********************. TOTALACCT N O. aCCousi SESCRIPTION QU A NT ITY COSTS GunkTITY LABOR HR5 LABOR COST MATERIAL COST COSTS.......... .......................... .......... .............

.......... ............ ............. ............. .........w....
215.2132 S U 1P Pu=P P0 TORS

215.213 SJM8 PUAPS + MOTORS 200 MM 2,643 2,000 4,643

215.21 PLuMHIh6 + onAI45 24,334 4711 MH 61,104 10,651 94,094

215.22 HEATING, VENT, + AIR COND
...............___...........__......

215.221 HOT wTo 4Etf 575
.....................................

215.2211 a0TATIaG MACHINEnf 5EA 9,0C0 1 LT 200 MM 2,643 264.....................................

215.22111 M0T .Ta COIL CIRC Pump +MTR
...........................__........

215.221111 HOT dTE COIL ClaC PU4P+1TR

215.2 21112 H 0 T wf4 COIL CIst PU*P*MTR

215.22111 MOT WTE COIL CIRC PUM P+MT R

215.22112 PAJ AEMEAT COIL PUMP + 9TR
........................... .........

215.221121 pas dEMEAT COIL PUMP + MTR

215.221122 pad REMEAT COIL PUMP MOTOR

215.22112 PAB REHEAT COIL PUMP + MTR

215.22113 FILTER #1 CIRC PUPP + MTR
,

215.221131 FILTER RM CIRC PUMP + .1 T R

215.221132 FILTER a1 CIRC PUMP h0 TOR

215.22115 FILTER RM CIRC PUMP + MTR

215.2211 ROTATING MACHINERT 9,000' 200 Mn 2,643 264 11,907



. . _ .__ _ . _ . _ _ _ _ _ _ _ ._ _ ____ _ _ . . _ . . _ .. _. _ ._ . _ . _ ..

UNITED ENGINEEm s & CONSTRUCTORS INC. PAGE 32
PLANT CODE COST HASIS 2.5 IN HG AV - MIDDLETOWN, USA

148 07/76 1139 MwE PRESSURI2E0 WATER REACTOR 34/12/77

.....** FACf0dv ******** *************.a.****** SITE *********************** TOTAL

A'C C T NO. ACCOU4T DESCRIPT10'4 30ANIITY COST $ GUANTITY LABOR HR5 LA80R COST MATERIAL CO$f C0$f5
e ........ .......................... .......... ............. .......... ............ ............. ............. ..............

215.2212 NEAT TRANSFER EQUIP 1 L5 20,000 1 LT 400 MH 5,175 518
.....................................

215.22121 MAIN HEAT NOT WATER C0tLS

215.22122 UNIT HEATERS

215.22123 REHEAT DUCT C0!L

21).22124 HOT JATER HEAT E'I C H A N G E R

215.2212 HEAT TRANSFER EQu!P 20,000 400 MH 5,1 75 518 25,693

215.2213 TANK $ + PRESSURE VESSELS 1 LS 1,500 1 LT 81 MH 1,061 106
.....................................

,

215.22131 COMPRESSION TANKS

215.22132 AIR SEPARATORS

215.2213 TANts 4 PRESSURE VESSELS 1,50G 81 MH 1,063 106 2,666

215.2215 PIPING
.......__................____......__

215.22151 214 + SMALLER
........--...........................

215.221511 CS/NMS 4145 LB 1970 MH 25,789 5,589

215.22151 2tN + SMALLER 1990 MH 25,749 5,389 31,178

215.22152 2.5!N * LARGER
...__........................__......

215.221521 C5/4NS 40870 LB 61,305 1 LT 9808 MM 127,11) 12,712

215.22152 2.5IN + LAR3ER 61,305 9808 MH 157,119 12,712 201,136

i 215.2215 PIPING 61,305 11799 MH 152,908 18,101 .132,314

215.2216 VALVES 117 EA 29,999
........................ ..... ......

~ u
_ _ . _ _ _ _ _ _ . _ _



UNITED ENGINEERS & CONSTRUCTORS thC. PAGE. 33PLANT CODE Cosi BA5!5 2.5 IN HG Av - MIDDLETOWN,US A
146 07/76 1139 . dE PRES 5uRIZED WATER REACT 0m 04/12f7F

*

******* FACTORY ******** ********************** SITE *********************** T O T A L'ACCT ho. ACCOU4T DESCRIPT!C'4 QJANTITY COSTS .GUAhTITY LABOR MRS LA809 COST -1 ATE #tAL COST COSTS.......... .......................... .......... ............. .......... ............ ............. ............. ..............

215.??161 GATE

215.221o2 CHEC<

215.22163 GL)9E

215.22165 SAFETV/ RELIEF

215.22163 PLgG

215.22169 $PECIAL /ALVES
.....................................

215.221691 THaEE-wAY

215.221o72 PdESSU8E dEGULAT!hG

215.22167 $PECIAL WALW($

215.221h VALWES 29,999 29,999

215.2217 P171NG.4!$C. ITEMS

215.221e

215.221 HOT .TE HEAT SYS 121,806 12479 MH 161,786 18,989 302,579

215.222 ELEC. HEAT SYS.
...__..................__...__.......

215.2222 HEAT TRA45FER EQUIPMENT
__.....__...................___......

215.22221 UNIT HEATERS 2 EA 1,000 1 LT 41 MH 529 53

215.2222 NEAT TRAhSFER EQUIPMENT 1,000 41.mM $29 53 1,582

215.222 ELEC. HEAT Sys. 1,000 41 MM. 527 53 1,582
,

215.223 G!r4ERAL SUPPLY.+ EXHAUST
....................__...___.........

215.2231 ROTAT!hG MACHINERY
.....................................



_ ,_. - , _ . _ _ , _ _. . __ . . - . _ _ _ _. _ _ . . . _ . _ _ . ..___m . . . _ . _ _ _ . . . . _ . _ ...m ,
. _ _ m . . _ . _ . - - . . _ . _ ..- _ _ _ _

_

_

1
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UNITED ENGINEERS & CONSTRUCTOR $ INC. PAGE 34
PLANT CODE COST 145!5' 2.$ IN HG AV - MIDDLE TomN,US A

i 148 07/?$ 1137 MWE PdES$UR12ED WATER REACTOR 04/12/77

| ....... FACTORY ........ .....................* SITE *...................... TOTAL
ACCT No. ACCOUNT DESCRIPTION SUAhTITY COSTS GUAhTITY LA80R HR$ LABOR Co$f MATERIAL COST COSTS
e......... .......................... .......... ............. .......... ............ ............. ............. ..............

' 215.22311 SupPLv F u + 1OTOR 3 EA 55,000 1 LT 452.MH 5,847 585
.....................................

215.223111 SUP7Lv FAs + woTor

215.223112 SUPPLY FAN MOTom
,

215.22311 SJPPLY FAN . MOTOR 55,000 452 mw 5,e47 585 61,432

215.22312 E344UST FAh + =070# 3 F4 33,000 1 LT 393 MM 5,383 508
...................................__

215.223121 EsqAJST F A* + 40Tcs

215. 2 2 312 2 E r n AJ $ 7 FAN MOTOR,

215.22512 EXHAUST FAN + MOT 04 33,000 393 MM 5,083 .508. 38,591'
.

215.22313 FILT. W3]M FAN + POTCR 2 EA 7,500 1 LT 101 Mw 1,271 129
.....................................

I

215.223131 FILT. 80'JA FAh + FOTOR

215. 2 2 313 2 F I LT . s00m FAN =0 TOR

213.22315 FILT. R00* FAN + *0 TOR 7,500' 100 MH 1,213 129 8,9'22

( 215.??31 93 FAT!hG "ACHI%ERY 95,500 945 MN 12,223 1,222 '108,945

215.2234 GENERAL FILTRATION EQUIP,
...................................__

215.22341 Aid INTAKE FILTERS 1 E4 2,500 1 LT $2 MH . 671 67

215.2234 GENERAL FILTRATION EQUIP. 2,500 52 MM 671 67 3,23'8

215.2235 PIP (NG + 00CTWORK -!
.... ................................

.215.22353 DUCTWOEK 18C000 Le 39600 MH 463,320 180,000

215.2235 PIPING + D U C T w 0 R K -- 39600 MH 463-320 180,000 643,320

_.
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UNITED ENGINEER $ 5 CONSTRUCTORS INC. PAGE 36

PLANT CODE COST 9 ASIS 2.5 IN HG AJ - MIDDLET0bN, USA
148 07/16 1139 MwE PRESSURIZED WATER kEACTOR 04/12/17

FACTORY .******* *********************. $1TE *********************** TOTAL' *******

ACCT NO. ACCOU4T DESCRIPT!04 QUANTITY COSTS GUANTITY LABOR HR$ LAu0R COST MATERIAL COST COSTS

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

215.224$ VALVES + CA*PERS 5,000 100 MM 1,293 129 6,422

215.2249 SK!DS * FOUNDATIONS
................................. ...

215. N495 CLEANOP EXH FILTE4 UNIT 2EA 249,000 1 LT 2400 MH 31,049 3,105

215.2249 SKIDS + 80JNDATIO45 249,000 2400 MH 31,049 3,105 253,154

215.224 ATM CLEANud SYSita 297,000 2900 *H 37,517 3,752 338,269

|

215.22$ PJ 4P ROOM SJPPLY SYSTEM
.....................................

215.2251 ROTATI:.C MACHINERY
....._..............__...___.......__

215.22511 SJ#PLv FAN * MOT 06 2EA 8,000 1 LT 100 MH 1,293 129
....... .............................

215.225111 $UPPLY FAN

215.225112 SUPPLY FA4 MOTOR

215.22511 SJPPLY F a r. * M3709 8,000 100 MH 1,293 129 9,422

21).2251 ROTATING PACHIH RY 8,000 100 MH 1,293 129 9,422

215.2256 VALVES + DAMPERS
...... ....__...........__...........

215.22569 SPECIAL VALWE5 + DAMPER
.....................................

215.225691 AIR INTA(E LOUVER 1 EA 800 1 LT 31 MH 402 40
-

215.225692 fat INTAKE DAMPER 2 EA 600 1 LT 100 AH 1,293 129

215.225603 F AN E kHAUST DA4PER 2EA 600 1 LT 100 MH 1,293 129

215.22567 SPECIAL VALVES + DAMPER 2,000 231 MM 2,988 298 5,286

215.2256 VALVES + DAMPERS 2,000 231 MH 2,988 298 '5,286

.

___ _ _ . _ .



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

UNITED E NGIkE E 8 5 8~CCNSTRUCT3RS INC. P8EE 37
PLANT CODE COST SA515 2.5 IN HG'AV *100LETQwN, USA

1 648 07/76 1139 MdE PRE 55uellE O . d A T E R 8EACT0e 04/12/77

FACTORY' e+.e .. esee***.e.e***+e+eee** SITE ********eee************ TOTAL.......

ACCT 40. ACCCueT DESC2tPT104 a d A r. T I T Y COSTS GU A P.T I T V LABOR HR5 LABOR COST. PATERIAL CO5T COSTS-
.......... .......................... .......... ............. .......... ............ ............. ............. ... ..........

I

j 215.225 pump ROOM SUPPLY sf5 FEM 10,000 331 MH 4,251 427 14,708

=

215.225 !NSTRuPE 4t ATs0N + C ot. t R ot 1 Li 4,10C 1 LT 32 MH 390 20

215.22 NEAT!fC, VENT, + AIR ( 0:40 $$3,GQ& 509$0 * 696,4Sn 205,307. 1,447,691

215.23 FIAF P60TECTION
....._____.......___............... .

215.231 HOSE + SpeAY EeUIP4ENT
...........................__........

215.2311 SP4Ar -Fsas 103 E A 503 Mw 6,49'l 2,500'

<

215.231 HOSE + SPRAv. Eau!P1Evf 500 MH 6,483 2,500 8,980

|

|215.235 PIP 11r ,
..........__...........____...__.....

[

215.2351 21N + 5 *LLER.........__.......'...................

< r

215.25511 C5/Nn$ 1660 L9 797 MH 19,329 2,158
'

215.7351 21N + 5'ALLE4 797 MH 10,327 2,158 12,487.
'

I
t

215.2352 2. 5 I :4 +.LaRGE4
' .....___................ ...__....... ,

i

215.23521 C5/Nv5 700 La 1,05C 1 LT 167 MN 2,164 216
4 ,

215.2352 2.51N + LAdGER 1,0$O 167 MH 2,164 216 3,430
t

2 - 215.235 PIPING 1,C55 964 MH 1?,491- 2,374 15 e917.'

i

215.236 VALVES 2 EA 1,000'
,

.............___.....................

215.2361 GATE

I
215.2369 SPECIAL WALVES

' .....................................

,



.. .. . .
.

.. .

.
.. .. . .

. .. ..
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UN!TFD ENGINEERS 6 CONSTRUCTORS Iht. PAGE 38
PLANT C30F LOST 84515 2.5 IN HG Av - P 10 0LE Tow m,US A

146 07/76 1139 M.E PRESSURt2ED DATER RE4CTOR 04/12/77

SITE .***.******.******.**** TOTAL....... F4Cich? ****.*** *****.*****..*********

LABOR COST ATERIAL Co$T CostsACCT NO. ACC7UNT DESCh!PTION QUANTITY COST $ GUANTITY LadOR HRS ..........**. "........*** . eeeeeeeeeeeee........... .......................... .......... ............. ...+...... ............

215.23691 DELuuE

215.2569 SPECIAL VALVE $

215.236 VALVE 5 1,00C 1,C00

215.237 P!P!NG . MISC ITEMS
..........__.........................

215.2371 H A JG E k 5 + $UPPORTS 40C L1 600

215.237 Ple!NG - r!st ITEMS 600 600

215.23 FIRE Ph0TECT!0*a 2,650 1464 74M 18,973 4,674 26,497

|
|

215.24 L!sdTING C SERVIC8 30.Ee 45000 SF 13533 Mw 165,989 81,030

215.2 J J 1 L D !'.G SC1 DICES 580,8ee 76655 MM 934,551 301,832 1,517,271

215. PRIM ALs pLOG + TUNNELS 5s0,885 436042 =H 5,079,905 2,800,017 8,460,808

21e. sasTE pa7 CESS bu ! L o ! ". 4
.......___ ......____................

216.1 BUILD!4G ST9UCTURE
........____.......____..___.........

216.11 EXCAVATION woRr
............____....___..___...__....

216.111 EAdTN EXCAwATION

216.112 ROCS EnCAVATION

216.113 CD4 CRETE FILL

216.114 FILL + SACKFILL

216.115 DEJATEWING

216.11 EXC4VATION JORK

|
.

_ _ _ . -



. UNITED ENGINEER 5 & CONSTRUCTORS INC. PkEE 39.PLANT CODE ' Co if 64515 2.5 tm HG Av - MIDDLETowN,US A
148 07/76 1139 1mE PRE 55U312E3 d4TER REACT 0R OS/121FF

,

e...... FACTORY.******** ********************** SITE *********************** TOTALACCT NO. ACCCUNT D E S C N ! P T i o r. QUANTITY COSTS CUANTITY LABOR HR5 LA80R COST MATERIAL COST COSTS.......... .......................... .......... ............. ....,..... ............ ............. ............. ........k.....

216.13 sua51RuCTURE C0hCRETE
.....................................

21e.131 FO.*s0Rr 3315 SF- 2652'mH 29,284 3,315

216.137 EEINFORCING STEEL 255 TN 8925 MM 115,251 102,000 .

21e.133 CovC4ffE 1870 CY 3273 MH 33,426 65,450

21e.134 E*sE3DED STEEL 1 TN 150 MH 9,804 1,500

21 e .1 15 F L 33 R Finish 7650 SF . 153 MM 1,564 -FF

210.'136 wATEwPh3JFING 15300 SF 336 9H 2,852' 1,530

216.137 C01ST*uCTION J 0 ! r.7 5 -1360 SF 1360 MN 15,016 1,360

216.139 eu33tNG CONCRET8 $URF.

216.139 a!8E FaoHIC 28050 SF 561 MH 7,245 3,366

216.13 Su9578JCTudE CONCRETE 17380 MM 206,442 178,598 385,040~

216.14 SUPERSTPJCTU4E
.....................................

216.141 C0% CRETE e04K
.....................................

216.1411 F04*dow<
.....................................

216.14111 FOR9JOR<-Wo00 264000 sr 237600 MM 2,623,674 264,000

216.14112 F049dOhe-MET 4L 28900 SF 2312 MH 30,099 26,010

216.1411 F O R*.c s< 239912 MM 2,653,773 290,010 2,94.3,783

216.1412 'REINF. STEEL 1370 TN 54800 MH 707,649 548,000

216.1413 C01 CRETE 13000 CY. 26000 MH 265,512 455,000

216.1414 EM9E3DEC STEEL- 21 TN 3150 MH' 37,885 31,500

216.1415 FLOOR FINISH 21250 SF 4 2 5 ' MH ' 4,341 213

216.1416' WATERPROOFING 27200 sr 544 MH 5,070 2,720

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



UNITED ENGINEERS 4 CONSTRUCTORS INC. PAGE 40

PLANT CODE COST 4 ASIS 2.5 IN HG AV = F IDDLE Towm,uS A
04/12/77

146 07/7e 1139 MwE PRESSURI2E0 WATER RE AC TOR

***...*..**..********* SITE **************+..**.... TOTAL....... FACTORY ******..

ACCT N0. ACCOUNT DESCNIPT104 QJANTITY COSTS CUAhTITY LABOR HAL LABOR COST #ATERIAL COST COSTS

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

216.1417 R u da g r4G . C ON C R E T E SuPFACES 290000 SF 8700 MH 88,844 2,900

216.141s CO*STRutt!3N JOINTS 14450 SF 14450 MH 159,562 14,450

216.1419 RF 40d Aut8 PLJGS 15 EA 900 MM 9,191 3,625

348881 MM 3,931,927 1,348,618 5,280,445
216.141 CJhCRETF .Jat

216.142 ST*UCT. + !SC. STEEL...__................"........__......
21 c .14 21 S T 4t'C ioR AL $ TEEL 1020 TN 20400 MM 265,557 765,000

12 TN 1800 MM 23,432 14,400
21e.1423- MISC. Fc tes S, ETC.

216.1425 FLO3R 6aATING (64Lv.) 2550 SF 510 MH 6,64J 7,653

276 En 277 MH 3,603 9,660
216.1426 Sialw TREacS

1275 LF 956 MH 12,446 12,750
21c.1427 HA 04 AIL

213.142 STRUCT, + MISC. STEEL 23943 HH 311,680 809,460 1,121,140

216.143 EXTERIOR WALLS
_....................__..............

216.1431 C04 CRETE WALLS

216.1432 MASONRY WALLS

216.1433 METAL INSUL SIDING 27500 SF 550 MH 7,163 110,000 |

550 MH- 7,160 110,000 117,160
216.143 EXTERIOR WALLS

216.144 R03F DECd
......__.............................

7000 SF 560 MH 7,290 7,000
216.144I METAL ROOF DECK

11200 SF 896 MH 11,663 14,560
216.1442 C ONC R E T E PLANK

370 cv 740 MM 7,557 11,840
216.1443 C ONC R E T E FILL

20 TN 800 MH 10,331 8,000
216.1444 R E IN F OR C t r4G STEEL

2996 MH 36,841 41,400- 78,241
216.,144 . ROOF DECK

_



e Go e* O 4
e me. es. O N
e =e M @ @
e e s %

** J en e M M se
el 4 p* * 4 N

A e- en e
es OOe
% Mue

led N e
69 e- e
44 % e
a 4 *

O e

e e- * O O O en en O O O e ao O O
e en e ee O en se in a3 N O N N en so
eOe ** eD en N N M N e e* ** O e.
eue e s 4 % g g g g
e 4 9 4 en N e- M e= @
eJe e= N o- ea e-

e 4.e
e

eo e
O E e
e eas e
e == *
e et e
eT *
e
e e en M etO C 4 & A 4 % ei O e
e t- e C #%e 8%e e= e- N A O 4 4 en 53e en e 4 M f% e* e= M C O en en *= N
eOe s % % % s s % 6 s s
eue O e- A e= 80 Q e= e- e- @
O e e* o- e. N 4
ea e
eOe
e fD e

4 e
ead Je
D* *
og e
en

e T T 1 T T Z E Z T I Z Z
eM e 1 F E E F E F 3. E E E E
e4 e
e E e O O O O O N W O O O O O
e e O 4 m e- ** O 4 en 4 4 e- en
e& * 4 eA) M s'* Po eJ e= e'- f. e=

* eO e ea- % eA
u e G1 e
2 e et *
De e .J e

eE e e
. en en e e
R 3 e
O t e e e em es, a ee, en. a m 3
t= 2O e e en en en en @ en en e.
u B> e om e
3ou e e- e o O O O en en C O
E ** eE e ** * O O rw P= M ei o en
' e- w w e e. e t' - au e- e- CD en Q
@ Ja e at e k o r.,,, e-
2O eW e e= e-
OO& O 3e e-
U ** eu e 4,3 e

EL **
at c

8 3
en e en e
T DO e >= *
ue 6 eaJ e en e
sad *ie eOe
d O ** *ue
** Z Gr e e
O 7 e e
2 2 en e e

' eas we en a
w a- e

' O en a M e
eu e dL O e
t= f%s > e

' me .at u
P 'e 4 e
'3 E E e .? en

n- e O
i> e e- e . 2
ph e e.e e D. se
e e o= * me m
e- e? e >-

e et e T Q
e 9 e W va
e ** e s.9 n o.e

.? .Je e
e 0 .# T ,~* f 6 en M $ end i

e t 3 en O 4 e I 1 .e a u e
e t e w e-. O _a 0 0 .*
* 0 i ,* .J > f _J e O =* 3

8
$ w 0

* * t A ** h - 0 4 0 2 em

I.
$

Oe i et += 0 e t == t 0
** e 9 .J O e W 9 0 i O O @ $
b= e 0 % e** es a rs O en 4* 3 .J &

3 * O O ** O 4 6 0
e

0 es e ** 4 * $
e e 4 0 / 0 t u- J g 6

en ,a e ** 0
.T

ae + 9 en
n e. e .*

er t O en e-* 4 en % 8
*e v e T e J ens en 6 c M dv .c e ese os i
en en o me 6 3 e o e 8 e O

8-* c 0 J $ .-* O g me e s

t 6 e *S O u 9 J J $
er enJ e *r 9 en .J O .

QO ee # 0 <* em ca-

. 8 J on e-e .

O O w G me c + t >- 3 6J G .J .a >- **
M- e en. t ** as 8 4 J me O ta O N O 6

.eI e. % o. e g e 3 0 g er > 9 e er g g en e
te %. * * * 6 a 1 4 T "e e en J .J T 3 0 t Nt
OL 1 e 1 O m T 9 es, d 4 eas s's J 8 O O 4 eas tr
u O e *3 8 O O ar O 8 e- > % en, e $ 0 # e= em t a 10 2 0 > O.

ve 7 0 T o 4 == 9 eaJ
tr* .J e en 4 == 7 e- t I e- *= 0 m .J

V O / / + 4 (L 4 *e 0 w 3
ue e-o i er c. rir i rr .

er e em t e e en, I %s O w e f* O J en T e .J g O e 2 0 v,o e e- 0 * -9 >. a e' t s te A C J s se e ** 3 .*
qas

e O e m
ens

e O $ e o ., 8 O ar eaJ e O $ O ta< er e- et e v e- et 0 O m-t

| e 3 6 L p N ee 4 v > e N e.s e 4 A en e%e i e er N CL 8 u en
I ins 0 0 1 6 I
| O e t t e e f

O e f 9 I g I
j *a e e I e N 4 e- N en 8 e- N wi g e- I e= N

ts. Oe en 6 en ee e$ O e o P. I re. A tw as e or; C> 4 & @,

e. 4 ,7 e w 3 4 4 q I q q q q $ q q q q g 4 4 6 4 4|

| 2 e= a e- 1 e- e. e. i e- e. e. e- t e- e- e- ,- 6 e- e- t e* e-
6 p= 4 e e o e e i e e o e e e o e o 3 e o I e e
.J ue @ t 53 9 @ 0 C ss @ c5 e o o e3 o @ 0 o e

j (k ue e- e e- e- e- 8 e- e- e- e 0 e- e- e- e- e e- e t ** e-

|
g e r%# 0 e% t%s r%s 9 N N N N O N 8%e N N 0 N N O .%s N

t

I

i



.. .. . . . . . .

.
. . .

.. . . .

..
.

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

. .
.

UNITED ENGINEERS & CONSYeuCTORS INC. PAGE 42

PLANT CODE COST 9A515 2.5 IN nG Ad - MILOLETowN, USA

148.. 07/76 113? MW E # 6t E 55UR IE E D DATER REACTOR- 04/12/77

....... FACTORY ******** ********************** SITE *********************** ' TOTAL

ACCT NO. ACC304T DESCE!FTION 3JANTITY COSTS GuaNTITT LABOR HR5 LABOR COST. MATERIAL COST COST S

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

216.1493 *ETAL DECK 3600 SF 72 MM 689 360

216.1494 na do R A IL 1275 LF .255 MH 2,443 128

7667 dH F3,565 17,718 91,283
216.149 P A l tJ T i r4G

210.14 SUPERSTRUCTURE 386387 MH 4,330,671 2,366,729 6,757,400

216.1 $JILDING SThuCTURE 403767 MH 4,597,113 2,545,327 7,142,440

216.2 BUILOING SERWICES
.....................................

216.21 PLJ'91NG + DRA!NS
...........................__........

216.211' ROJF DRAINS + P! PING
......__..........................___

12 EA 121 MM '1,56s 2,400
216.2111 O R A t *4 5

216.2115 PIPING
.................................__..

216.21152 2.5 l + L t it G E R................'d.....................
216.211521 GALd/NN5 13600 Le 23,120 1 LT 3264 MH 42,299 4,230

216.21152 2.5 IN + LARGER 23,12C 3264 *H 42,299 4,230 69,649

216.2115 P! PING 23,120 - 3264 MH 42,299 4,230 69,649

216.211 ROOF DRAINS + PIPING 23,120 3385'MH 43,864 6,630 -73,614

216.212 FLOOR DwAINS + PIFING
.....................................

-216.2121 DRA!NS

216.2125 PIPING s

216.212 FLOOR-DRAINS + PIPING

,
1 . . _ _ _

.. ,



, .

UNITFD ENGtkEERS 6 CONSituCT025 thC. Pd6E 43-PLANT CODE COST 94515 2.5 != HG Av - MIDDLE Town,us A
148 07/76 1137 9.E PRE 55UR12ED WATER RE AC TOR 04/12/77

eeee... FAC10HY ........- eeeeeeeeeeeee.*eeeee.e $1TE e*********ee***eeeeeeee TOTALACCT NO. ACC004T DESCRIPT!cN 3u4NTITY- COSTS GUANTITY LAdOR HR1 lad 0s COST MATERIAL COST COSTS.......... .......................... .......... ............. .......... ............ ............. ............. ........e.....

'216.213 EMERGENCY SHOWERS 2 EA 121 MM 1,565 1,600

216.214 %Av!TARY DF 41 15

2'o.7' % u l t.G + 3241Ms 23,120 3506 MH 45,42i 8,230 76,779

21e.22 HEATING, VENT + A!R COND
.........__.............__...........

21e.22t A14 suPr + aEATING 575s

..........___..__...___..____........

216.221? HE;T TWA45 FEE EGUIPFENT
...................................__

216.22121 e020 4 .ASTE CwPT UNIT NTR 2EA 1,$0D 1 LT 103 MN 1,293 129

21o.2212 aEAT TR8NSFER EQUIP *EtT 1,5 0 t' 100 4H 1,293 129 2,922

21e.2215 P l a ! ~4 G + DUCT.qEK
....... __..______ ..................

216.22153 DUCTdORn 4 7000 L9 10340 *.4 120,973 47,000-

216.2215 P!Pl? G + DJCT.0eK 10340 MM 12n,975 47,000- 107,978

216.2217 F0VNDATI)N$/5K!DS
...............................____..

216.22191 414 $dPPLY UNIT + MOTOR 2 (A 3C,000 1 LT 200 MM 2,$d6 2$9
...................___...............

216.221711 A!k SUPPLY uy!T

216.221912 AIR SUPPLY UNIT MOTOR'

216.22191 Als SUPPLY 2141 T + MOT 0s -30,000 200 MM 2,586 259 32,845

216.2219 Fou4 CATIONS /5K!D5 30,000 200 MH 2,586 259 '32,84$

216.221 AIR SUPPLV + HEATING SYs '31,500 10640 MM 124,857 47,388 203,745

246.222
-.......... AIR EXHA057 SYSTEM_.. .....................-

-



UNITED ENGINEERS-& CONSTRUCTORS INC. PAGE 44
PLANT CODE (JST d451S 2.5 IN HG Av - M t00LE TowNeuS A

148 07/76 1139 MwE pee 550RIZED dAffe REACTOR 04212/77

....... FACTORY .*.*.*.* ..*....... *..*.. *.*. SITE ....................... TOTAL
A< C T N0. ACCOJ4T SESCRIPTICN 10ANTITY COSTS QUAhTITT LA90R HRS LAB 3R COST MATERIAL COST -COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

216.2221 .h0TATIAG HACHINERV
.....................................

216.2??11 EaHausi satl + MOTCR 2 EA 60,000 1 LT 79 MM 1,07A 102
...........................--........

216.222111 EaHausi FAs

216. 2 2 2112 E I H A U 51 FAN 90f0D

21t.22211 EXHAUST FA4 + 10 TOR 60,0C0 77 MH 1,0I4 102 61,126

216.2221 ROTAT!t.G AACHINFRT 60,000 70 MH 1,024 102 61,126

.

216.2225 Pip!NG + 3JCTd3RK
.....................................

216.22253 DUCTacRa SCC 00 L3 10500 MH 122,850 50,000

21c, 2225 PIPIP.G + CJCTdORK 10500 MH ~ 12 2, $ 5 ') 50,000' -172,250

216.2229 F0um0ATIONS/SK!DS
...................__................

216.22271 Ex4Ad57 FILTaATION ut4 ! T 1 LT 331 MH 4,282 100

216.2229 FOUNDATIOhi/$ KIDS 331 MH 4,282 100 4,382

216.227 AIR EaHAUST SYSTEM 60,000 10910 MH 128,156 50,202 238,358

216.228 INSTRUMENTATION + ' C ON T R OL' 1 Lv 2,000 1 LT 16 MM 196 10

216.22- HEATING, VENT + AIR CCNC 93,500 21566 MM 253,209 97,600 444,309

216.24 LIGHTING & SERV!fE P0mER 5C000 SF .15000 MH 184,431 100,000

216.25 ELEVATOR
..............................__.....

216.251 ELEVATOL E Q U I PP E .N T 1 LS 50,000 1 LT 1800 MH 23,286 2,329

j 216.25 ELEVATOR 50,000 1800 MH 23,286 2,329 75,615

. _ - .



e. UUUlf @
PLANT CODE Cosi sA515 2.5 JN MG Av - 41DDLET0wN, USA

144 07/76 1139 M.E PRC55ueIZED WATER PFACTOR 04/12/77

e...... FACTOEY ++++++++ ********************** SITE ************++++******* TOTAL
ACCT NO. ACC001T D E S C it ! P T I C a 3 J A P.11 T Y COSTS GuthTITY LAe0# MRS L A ts 0 R COST *ATERIAL COST COSTS.......... .......................... .......... ............. .......... ............ ............. ............. ..............

212.2 Bu!LDING SE*VICFS 166,620 418?? MM $96,355 208,159 881,134

21, . d557t F*CCE55 3UILDIAu 166,029 445639 Mn 5,103,463 2,753,486 8,023,574

217 F Jit 5fo4 AGE BLCG
.....................................

217.1 dLDG STwJCTJRF
.....................................

217.11 E R C A / A T I PJ . orc
.....................................

217.111 E 4 41 d FxCAVATION

217.11? e;Ca faC4v4Ti4%

217.113 CS,Cafft FILL

217.114 FILL + MACTFILL

217.115 DE.ATEEIvG

217.11 E a C A / A T I 0 9, .0a(

21 7.1', Sus 5T9tCTURE CONCNETE
......................................

217.131 F04*e0w< 2?00 SF 1760 Mw 19,434 2,200

217.132 REINF. STEEL 140 TN 4900 MM 63,275 56,000

217.133 CONCwE7F 1200 cv 2100 MH 21,445 42,000

217.134 f *1E 3 DF D STEfL 5 TN 750 Ma 9,070 7,500

217.135 FLJ04 Fiv!5% 3500 SF 71 MM 726 35

217.136 w A TE RPR00F I:4G 1000 SF 140 MM 1,305 700

217.137 Cov5feuCTION JothT5 900 SF 900 MM 9,938 900

217.138 d!9E FAURIC 12000 SF 240 MM 3,098 1,440

217.139 STORAGE POOL LINER-5.5. 15000 SF 60000 PH d29,200 555,000
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PAGE 48
UNITED ENGINEERS & CONST RUC T OR S INC.

PLANT C3DE C0si HASIS 2.5 IN HG AV - P IDDLE T0kN,US A
04/12/77

148 37/16 1139 M-E PRESSuellED WATER RE ACTOR

.* *a.. FAttedt *....*** * * * * * * . . * * * * * * * * * * * * * * SITE *********************** TOTAL

QCCT NO. ACCod7T DESCRIPitcr. Quant!TV COSTS GuaNTITY LABOR was LABOR COST MATERIAL COST COSTS

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

6 EA 79 MM 1,023 1,000
217.2111 DRAINS

217.2115 P! PING
..........__.._................._....

217.21152 2.5 IN . LAWGER

217.211521 GALv STEEL /NNS 15100 Le ?2,77n 1 LT 3144 Mw 40,749 4,075

217. 211 $ ? 2.5 IN + L A4GE R 22,270 3144 MH 40,743 4,075 67,093
*

217.2115 PTPtw 22,?79 3144 PH 40,744 4 ,0 75 07,093

217.211 200F C64ths + P! PING 22,27G 3223 >w 41,775 5,o75 69,721

217.212 FL3C4 DNA!NS + P! PIN 6
.....................................

217.2121 DRAI15

217.2125 ptPING

217.212 FLOOk e w A l iv S + PIPING

2EA 101 MM 1,377 2,000
217.213 SUwP Pu a + M01CR__..._ ...........'......___._........

217.2131 SUMP P u -* *

217.2132 SU 4P Pu *9 *0f0R

103 MM 1,322 2,000 3,322
217.213 SUMP PbMP + MOTOR

217.214 SAatiaky DRAINS

217.21 PLUM 0lhG + LRAINS 22,270 3323 MM 43,098 7,675 73,043

217.22 HEATING, VENT, + AIR COND
....__..__............__..._ ..... ..

217.221 BulLDING MEATING SYSTEM
__....__..__............ __..........



UNITED ENGINEERS 4 Co3ST;UCTOIS INC.
GTG E 69PLANT CJDE C051 3 ASIS 2.5 IN HG AW = MIDDLETOSN, USA

148 37/76 1139 MdE PRESSJ#ilFD DATER REACTOR 04/12/77

*...... FACT 0hr******** ********************** SITE *********************** TOTALACCY NO. A C C ou'si 3ESCE10170N QJ A N TI TY COSTS GUANTITY LABCR HRS L A r$ 0 R COST MATERIAL COST COSTSe......... .......................... .......... ............. .......... ............ ............. ............. ..............
217.2211 ROTATING 94CdINFRY
.....................................

217.22111 H... CIWC JJ'P + *0Ted 1 EA 1,000 1 LT 59 MH 774 ?S.....................................

217.2?1111 d.d. CIPC Dtl* P

217. 2 71112 H. .. (toc pu1P PGTOR

217.2?111 n.s. CIPC eu'P + M) TOR 1,000 59 MH 779 78 1,857

217.2211 2 0 T A T I t.b F A C *I .F R y 1,000 59 Mw 777 78 1,857

217.2212 dEAT TH41SFE4 E Q U I P * E ,v 7
.....................................

217.22121 d.4 u '. L T -iAT6* 10 EA 5,0CC 1 LT 200 mw 2,556 259
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217.2215 PIPING
.....................................
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. . . .'4 A L L E 8
+ S

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

217.221511 CS/n%S 2915 LB 1399 mM 18,131 3,790

217.22151 2 IN + ShALLER 1399 MH 18,131 3,790 21,921

217.2215 PIPING 1399 MM 15,131 3,790 21,921

217.2216 VALVES 36 EA 4,201
.....................................

217.22161 GATE J

217.21162 CHECK

217.22163 GLOBE

217.22163 PLUG
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UNITED ENGINE ERS & CONSTEuCT025 thC. 914E 51|
PLANT CODE C05T e4515 2.5 I4 =G Av - RIDDLE T0hm,uS A

~

05212/77148 07/74 1139 MWE PaE 55USIIE D WATER tEACT0s
'

......* FACT 0ef eeeees.e- .eeeeee......eeeees.ee $1TE ee*****ee*****ese****** TOTAL
ACCT NO. ACCud4T DESCp!>TIO4 1d A t4 T I T T CO5TS GuaATITT Lasca M45 L ABoa COST MATERIAL COST COSTS
e......... .......................... .......... ............. .......... ............ ............. ............. ........g.....

217.22367 SPECIAL d A L v (' S * DAMPE45
,

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

4

217.223641. SHJTOII JA4PE45 1 EA 1,50C 1 LT 41 *H 527 53

217.?23o4 SPECIAL v4Lvt3 + S4* Peas 1,530 41 ** $29 53 2,C82

1

1

217.2236 VALVES + DAMPEt$ 1,50C 41 mw 529 53 2,082

i
,

217. 2 ? ! ? f odND aTI J:45/Su!D5
.....................................

217.22391 CLEANUP + EIM ugIt + 90TOs 't EA 270,030 1 LT 872 ma 11,251 1,128
.....................................

i
217.223911 CLEA4up + EzH uhti'

I

; 217. 2 2 3 d 12 C L E a uu P + EEN uh!T 'Cile
,

217.22341 CLEauup . taa ugIt . 30Tae 270,CDC 872 *M 11,261 1,126 282,6C9

217. 2 2 3 J Fou1DAT!cA5/56tD5 270,000 872 mn 11,281 1,128 242,409

i

217.225 F54 EsmAUST Alt ST3TEF 271,500 5951 mm 7C,779 25,151 367,459

2 217.228 IN5fdumE4TATIo% + CONT 10L 1 LT 21,000 1 LT 171 ** 2,084 106
i
'

217.22 HEATING, VEif, * Ate CohD 305,701 7903 mn 95,927 29 M8 431,196

i

217.26 L I r.p f l e.G $ SERVICE PC.ER 16000 5F 4,00 M* $1,641 25,200

217.2 aulLDIt.5 StevirES 327,971 15426 MM 190,666 42,643 581,080

217 FUEL ST0eaG8 GLOG 327,971
'

213775 MM 2,603,503 1,559,838 4,491,312

216A. CONTROL RMID-G GulLDING
.....................................

2184.1 Su!LDING SieuCTURE
............. ......................

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

O f4 I T E b t hGINE E 8 5 & CONST#uCTORS INC. dAGE 55
PLANT CODE COST dASI% 2.5 IN MG AW - P100LET0mA, USA

144 97/76 1134 MdE PAE550e!2E0 GAT (e stACTOs 04/1227F

....... FacTcay ........ eee eeeeeeeeeeeeeeeee. SITE *ee+=eeeeeeeeeee***e*** TOTAL
ACCT NO. ACC0 Jai DESCp1PTION 3dANTITY COST $ CUAhT!TY LA808 MRS LA804 COST mATEeAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

212A.149 PAINT!..................'G -
....................

21Pa.1471 CostafTg a0000 SF 1600 ** 15,312 8,C00

21ea.14@2 STEEL.J2* 993 TN 4965 we 47,515 5,*58

216A.1495 4ErAL otC, 75000 SF 1500 an 14,355 T,503

21eA.1474 wA:owAILi 1303 LF 263 ** 2,485 135

2154.56* P 41 '.T ! !. S 9325 ** ??,673 21,588 101,258

fisa.*c saPF&s?suCrcoE 340922 *H 3,673,577 2,12s,026 6,001,555

21 3s.* a J g L 31 f;G ST4JCTUEE 389712 MH 4,454,117 2,566,726 7,020,843

212A.< e u ! L o l a. 564WICF5,

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

216A.21 P L )m 1 ! '. 5 + D A 4 t ?4 5
................................. ___

21 P A . 211 kOJF 0 6 a t r.5 . PIPIAG
.....................................

21hA.2111 D N A ! !. 5 6 EA 60 mM 776 1,200

2184.2115 PIPI.G (ALL 2.5 IA + LGR)
.....................................

2154.21152 4ALV 51 ( { L / ?.*e 5 13000 22,100 1 LT 5121 mm 40,446 4,045

2144.7113 P!P!Wh kALL 2.5 IN + LGe) 22,100 3121 Ma 40,446 4,045 66,591

.

214A.211 830F DR41Ns + Plot 1G 22,100 3161 MH 41,224 5,245 68,569

21eA.212 FLOOR 044!N5 + PIPING
.....__.......................__.....

2184.2121 044115 24 EA 240 MH 3,110 4,800

2124.2125 P ! P! :4 6 (ALL 2.5 th + LGR)
.......__..................._____....



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

UNIlf o F4G!hE tes & CONSTRUCTOSS thC. P f.G E 56
PLANT CODE Cosi 14515 2.5 I4 NG av - MIDDLEIQbNeuS A

148 C7/76 1137 4.f Pots 5ue!Zf3 waif 4 af4Cice 04/12/77
*

...**.* FACT 0tv ........ ................. .... 5ITE *..****.***-*****.**.** TOTAL
sCCf NO. ACCOUNT DESCRIPTIGN JJANTITY COSTS CuAhflif Laese wa5 L480s CJST *t a T E 8 ! A L COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

21eA.21252 C I IN '4 5 2 8150 L e e,200 1 Li 564 ** 7,507 731

2194.2125 PIPING (ALL 2. S' 11 + LGR) 6,?00 564 Mw 7,307 731 14 238

2164.?12 FLO0s C 4 4 t r.5 + pip!NG 6,200 204 an 10,417 5,551 22 148

218A.213 PLJPAING + FInfusts
..................................--.

.

2184.2151 FisfuRES 6 EA 127 4H 1,469 000

2164.2135 PIPING
.--...........................--.....

211A.21551 2 th * 54 ALLER - C5/AN5 51J ts 245 mm 3,17S 665

2184.21552 2.5 IN + LAPGER C 5 / vas 3100'Le 4,650 1 LT 744 ma 4,645 464
-

2134.?t15 PIP!rd 4,e51 939 *M 12,813 1,627 19,C96

21%A.213 Plud9thG + FltTURE5 4,650 1109 "w 14,217 2,527 21,464

21EA.214 5UPPL y dATE8 SYSTE4
--...................................

218 A . ? 14 5 SUPPLY d4TE4 P I D I P.G
................................--...

218A.21451 2 IN + 544LLER- CCPPER/hNS 300 LF 91 pp 1,176 507

2134.2145 $UPPLy 'ATEk PIPING 91 MN 1,176 507 1,e83
.

21da.214 luPPLT WATES sv5'E4 91 Pn 1,176 507 1,683

' 2184.21 PLU"0ING + DRAI45 32,050 5165 % 67,104 13,810 113,8e4

2184.22 HEAT!hG, WENT, * AIR C3N;
......................--.............

212 A . 2 21 C O N T 8 04. 4004 COMPLEX WENT
.._ ......................--..--.....



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

- - - - - - - - gm ggtgggy g ggggygggyf gyg ygg, pogg-- y-
PLAN 1 CODE CO$f dASIS 2.5 !N MG AW - *!00LETCwNeuSA

146 07/76 1139 w E PEE $5U212ED WAffR REACTOR 04/12/77

....... FACT 0ky ........ .ee.......... eeeeee** 511E *********************** TOTAL
ACCT NO. ACCGu4T DESCk!PTION JJANT!TV COSTS GUAAT!TV LA80R Ma5 LA800 COST MATE 81AL CO5T COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

218 A . 2 211 s0TATING MACd!NEev
.....................................

216 A . 2 2111 Ogt$!DE AIN SUPL T FAN + 4T a 2EA e,400 1 LT 79 Mn 1,'124 102

21 E A . 2 2112 F u ,i A U S T FAN + i'OTCP 1 EA 30r 1 LT 41 MM $24 53

2114.2211 G J T A T !!,5 M4(H!NF9?' 6,700 120 4H 1,553 155 S,408

21 $ A . ? 212 HE AT 78A EGu!F wt NT...........--.......'35FE8.................

214A.2?121 C07.Tp0L 80C* UNIT wfATE*5 4 EA 7,000 1 LT 121 Md 1,564 156

216A 7212 * EAT Tes=.5F84 E QU ! a:< E N T 2,000 121 M* 1,564 156 3,720

2164.2215 P!P!NG + DJCTdF9a
.....................---.............

216 A . 2 2 ? 31 2 IN + 54ALLEt- C c P P C d / N*. s 450 LF 107 ** 1,563 1,215

216 A . 2 215 2 2.5 IN + LteGE*-CcppER/NN5 300 LF 2,07C 1 LT 141 MM 1,626 183

21 P A . 2 215 3 GE NE R AL JUC T d9h 4e000 La 10120 na 118,474 46,000

215 A . 2 715 4 Emieb 0.A. DOCT - Cs/$C 3 235200 Ld 205,200 1 LT 30773 SM 379 911 39,691

21oa.7215 pt s!G + DUCYWORa 207,87C 41147 Mn 5?O,520 57,259 S15,688

216 A . 2 210 VALVES + DA* ped 5
.....................................

218 A . 2 21 $ v SMUTOFF DA*PERS 2EA 4,800 1 Li 100 ma 1,293 129

214A.221e VALdFS + DA* Pees 4,80C 100 mM 1,293 129 6,222

218 A . 2 217 P! PING - "ISC. ITE*S

212 A . 2 21 W SK!DS * FOUNDATIONS
...--..........--....................

218 A . 2 2191 FILTER + CLEANUP UNIT 1 EA 21,000 1 LT 600 MM 7,761 776

2184. 2 2192 C O NT Rm A/C + COND UNITS 2 EA 150,000 1 LT 500 MM 6,469 647



7
.

..
.

. . . .

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

UNITED E NGINE E 8 5 6 CON 5feuCT0e5 thC. PAEE $8

PLa%T CJ3E COST 84515 2.S Ik NG Av - PIDDLETC.NeuSA
14P PF/7$ 1139 *.E PRE 550eIZED 4Affe REACTC4 34/12/77

....... FACTCe7 e******* ****.************* .*. SITE e...****.**.ee.+.***.e. TOTAL

ACCT No. ACC004T DES (etPfl01 QJANTITY COSTS LUA%Ttir LABCs we5 L A93e C05T mATEstal COST COSTS

.......... .......................... .......... ............. .......... ............ ............. ............. eee..ee*+eeeee

21e4.22143 C0wp a P. 4/C + Cone Lt!TS 1 EA 15,000 1 LT 252 wa 3,260 32e

214A.2219 %< IDS + F0uN94f10N5 160,00C 1352 ** 17,44] 1,749 205,239

21o4.221 Co*sTdCL 40J* C0'PLCs w E '.T 407,37L 42F40 P* $42,429 89,475 1,039,277

2124.222 ENG Sw1TCw GEAe a* VENT
.....................................

21EA.2221 n0TATING eatg!NFwy
.....................................

21PA.22211 $6PPLY FAN * MOTOs 2 EA 32,200 1 LT 79 4a 1,024 102

* LT 70 ** 1,024 10221 P A . 2 2212 4ETueN Art SAN + =0Tc4 ? EA 29,000

21da.7221 e3TATING *ACHINEe' 61,27C 155 == ?,049 204 63,452

21EA.2225 cle!NG + o u C 1.C = A.
...................,..................

2164.22253 DUCT =04a 17500 ts 3675 aw 42,995 17,503

21aA.2225 P! PING + OgCT40RA 3t75 *H 42,914 17,500 60,498

21sa.222 F 9G Sw!T C* IEAe e' VENT e1,200 3635 M* 45,046 17,704 123,950

21EA.223 CAJLE SPdEADING AeEA vf47
.....................................

21f4.2231 eJ1ATING *AC11%EET
.....................................

21 e a . 2 2 311 SuPPLv FAN + =0 Toe 1 EA 4,030 1 LT 59 "H 7e4 76

21 E A .2 2312 n E Tud N AIR FAN + F O T C ai 1 E4 4,003 1 LT 59 Ma 764 76

215A.2231 a0TATthG MACdINiev 3,000 118 Pn 1,525 152 9,680

1.
21EA.2235 PIPINf + DOCfwQat
...........................___.......

2184.22353 DuCTw0Ra 16000 Le 3360 PH 39,312 16,000

_ A.



UNITED ENGINEE RS & CON ST RUC T 0#5 INC. PEGE -59
PLANT C3DE C35T WA515 2.5 IN HG AU - MICOLETowNeusa ;

'148 07276 1139 *wE PRE 55ue! ZED kAF5e #EACT04 04212227 !q

! ******* FAC104f'******** ********************** SITE *********************** TOTAL
! ACCT A O. ACCoust DESCRIPTION QJAATITY COSTS GUANTITY LAWO2 Mt1 LABOS COST gATESIAL COST COSTS

.......... .......................... . . . . . . . . . . ............. .......... ............ ............. ............. ..............;- ,

2134.2235 P!P!4G . CQCTW0et 3360 MM 39,312 16,000 55,312 i

!

t
'

] 2144.223 (ANLE spetAptNG ASEA VENT t,000 3478 MH 40,840 16,152 6.,992
,

'

21 e 4 . 2 74 dATTE8? 4034 WENI
.....................................

2184,7241 e0TATIAG e4ChirJE4Y !

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

212A.22411 EIMAd5T F t,N S + F0f045 2EA 9,000 1 LT- 121 9H 1,564 156

21$4.2741 43TAfthG PACngNrev 3,30,9 121 au 1,564 156 9,720

; 21&A.2242 MEAT T4A15 SEA S Q u ! P D:ENT
............................__.......

21eA.22421 AEMEAt (3tLS 2 (A 3,200 1 LT 130 MH 1,293 129
L

2134.2242 NEAT T h A*Js s t e E au! P*E NT 3,200 100 MH 1,243 129 4,622
r

2184.2245 PIP!4G + DuCTd3Wa
1.........._______.__.................

218A.22453 cuCTwont 4800 L9 100% MH 11,794 4,800

'

2114.2244 P I e t t.G + CuCT.0Ra 1004 == 11,794 4,500 16,594

.

21sA.224 94TTEkT #009 WENT 11,2G0 1229 MM 14,651 5,085 30,936

2184.225 ELECT 41 CAL- TONNEL VE AT
....__...............................

211A.2251 R0 FATING MACHINERY F

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

F

218 A . 2 2511 E*HAUST FA4 * MOTOR 1 EA 2,500 1 LT 41 MM '529 53
3
.

t

218A.2251 R3TATItJG mACHINEev 2,500 41 MN 529 53 3,C82'

,

2144.225 ELECTk! CAL TUNNEL WENT 2,500 41 MN 529 53 3,C82

4

I

-- _ _ _ . _ . ._ , _ .-



. . _ . . . ._ . __; .. . . . . . .-- .. -. - - . . - . . _ ~ ~ . . ~_ .- -. . - - . . . _ , - - - ,.

|

UNITED ENGINEEa5 & CONSicutt0R$ INC. PO6E GOPLAki CJDE COST 845!$ 2.5 IN HG Av - 9100LE T00 Nous A* 14A 07/?6 1139 Mdf PRESSURtlED WATER REACT 0e. 04/12/77

...**** FACiokf ******** ********************** SITE **.**************.***** TOTAL
~A'CCT NO. ACCGuti DESCRIPt!C4 3JANTITY COSTS Cu A*.i t f 7 LABOR HRS LA804 COST -MATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

i . ;

21PA.226 OG ROOP WENT
.....................................

'

21?a:2!61..a9151125 t'E"12!t!.........

214A.22611 SUPPLV. FAN * MOTOR 2 EA 55,000 1 Li 141 MH 1,821 182

2174.??612 E*HAUST F4u + MOTOR 2EA 50,000 1 Li 141 MM - 1,823 182
, 213A.2261 ROTAi!NS **CHINrey 105,000 262 MH 3,644 364 109,C10 I!

t

218 A . 2 26 5 Pl>ING + 00CidJEm
.....................................

2164.22653 ouCTwost 4?00 La 832 MH 10,11) 4,200

2144.2265 PIPING e CUCTw0** 8 52 MH - 10,517 4,200 14,519

2164.2?6 D3 400P VEnf 105,0J0 1164 MH 13,965 4,564 123,529

e

218A.227 OutSIDE AIN INTAKE SYSTEM
.....................................

$
, 216A.2274- GENERAL FILTEN E3u!PFENT
i .....................................

2184.22741 AUTOMAT!C ROLL 81LTEGS / EA 24,000 1 LT 252 MH 3,26) 326

216A.2274 GENERAL FILTER EQu!PMtNT 24,000 252 MH- 3,260 326 27,586
,

2184.2270 VALVES * OAMPERS
.....................................

I 2184.72769 AIR INTA<ES 2EA ?8,000 1 LT 200 MH 2,536 259
4

i
i

21dA.2276 ' VALVES ..DAAPERS 28,000 200 MH 2,586 ^259 30,845
.

L218A . 22 7 - OUTSIDE AIR INTAKE SYSTEM 52,000 452 MH' 5,846 585 58,431
s

2184.228 - HOT WATER HEATING SYSTEM *
.....................................

$

,

, , . , . ~ tr e _ _ _



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

4000BG@ QOG80 20@ O @@C]SVOu@V@OS 8t@. PACE $1
PLANT CODE Cosi a4s!5 2.5 IN HG AW 4300LETCWNeUSA-

143 3?/76 1134 #wE PAf$$Je!2E0 WATE4 #EACfoe 04/12/77

....... FACTO y ........ ...eee...............e $1TE *********************** TCTAL
ACCT NO. ACCuaNT SESCsIPTION QJar4TITY COSTS Gum %fff? LABOR M45 L 4 t: 3 R COST

'.4TERIAL
CO$f COSIS

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

218A.2241 R0fAfinG MACHINERY
.....................................

216A.22511 CI*C P u '' 3 5 * FJ1Gk 5 EA 1,500 1 LT 203 Mn 2,6'3 264

21dA.2291 43fATINu PACw1NEev 1,500 20? =* 2,643 264 4,407

21cA.22$2 ME 4T T R A.45 E R f2UIP*ENT
.....................................

2184.22821 siis4 to w... 6 fans 4704 1 E4 5,000 1 LT 100 mai 1,303 131

21eA.22322 4 i 4:4T CJtL -C4sLt SPd44D. 1 EA ECO 1 LT 101 ** 1,273 129

21 e A . 2 2 5 2 3 u'. ; T *EATEd5 + MOTC6 16 EA 1,400 1 LT 559 MH 7,255 723

21dA.21.2 dEAT TRANSE4 E Q U I P 9 E 'v T '4,20C 759 *n 9,334 483 25,017

2124.7255 Taw s + Aass5uRE VESSELS
.....................................

21 P A. 2 2$ 11 a... E*P4N510N T a r.K 5 1 EA 350 1 LT 40 "a 523 52

218A.22852 A: SEPAR4T345 1 f4 300 1 LT 41 MM 523 53a

2? 4.2245 T43*5 + M E 5 50E E vfSSELS 650 31 "M 1.052 105 1,807

2184.226% D: I '. G.............'........................

21!A.22951 2 IN . sM4LLER - CS/uS 7630 Le 3662 MM 47,463 9,919

2184.22857 2.5 14 + LAeGER - CS/NNS 7300 Le 10,950 1 LT 1753 mw 22,719 2,272

2tia.22e5 PlatsG 10,950 5415 *n 70,131 12,191 93,322

2184. 2 2 $ 6 v4Lvf5 30 E4 16,002
................._...................

21EA.22561 G A TE

218A.22862 CaEC4

218 A . 2 28 6 3 Gl 00 E



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

UN!TED E NGINE f e s & CONSTauCTORS INC. PAGE 62

PLANT CODE COST 445!5 2.5 14 HG Av - MIDDLET0h4, USA

148 07/76 113v m.E P et 5 5U212 E L WATER AEACTCt 04/12/77

FACT 0ev ******** ********************** SITE ********************.** 70TAL.......

ACCT NO. ACCou1T DESCstrT!ON QJahTIT* COST 5 CuANTITY LA60A H4$ LABOS (OST MATE 9fAL COST COSTS

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

218A.22865 5 AFE TY CELIEF

218A.2286% PLLG

2184.22d09 SPECIAL VALJE5
16,CO2

2134.22s6 v4LvE5 16,002

218A.2287 P! PING - m!SC 11E*5
.....................................

21PA.22b71 es1GEP5 5 con Le 4,5Ce

4,5CC

| 213A.2237 P! PING - F15C ITE*5 ',500

2154.22e NOT wATE# nEATING SYSTEv 47,802 6455 =H 53,713 13,543 145,C55

213A.22 HEATING, DENT, * Ate CSNo 695,072 59492 == 747,31e 167,16' 1,559,252

218A.24 LIGHTING S SERVICE D0.Ee 6CC00 SF 24000 *H 295,089 150,000

+ CONTROLS 1 LT 26,970 1 LT 220 4H 2,683 134
2164.28 INSTWu"ENTATION

2144.? su!LDING SEev!CES 754,992 48597 *H 1,111,637 311,103 2,177,997

213A. CONTROL Efo / D-5 9 U IL D I NG 754,992 '796C9 MM 5,5$e,01' 2,877,834 9,196,840

2188. ADMINISTRATION +5ERVICE BLG
.....................................

218d.1 6u!LDING STRUC.
.....................................

2188.11 EaCAVAi!JN .0RK
.....................................

2189.111 EAaTH EaCAVATION

2188.112 ROCK tativAfl0N

2168.113 CONCRETE FILL

2168.114 FILL + BAC(FILL

__
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UNITED E N GI N E E 4 5 4 CON 518UCTOR5 INC. PAGE 46
Ptahi C00E COST 8A515 2.5 IN nG Av - Mic0LEtow4,us A

148 07/76 1139 MwE PRE 55uRIZE0 wAfgR REACTOR 04/12/77

....... FACTORf ****.... ** ***** ************* SITE *********************** TOTAL
ACCf NC. ACCOUNT DESCRIPi!0% 1'J A N T I T Y C0$f5 GUALTITY LABOR HR$ LABOR COST MATERIAL COST COSTS
e ........ .......................... .......... ............. .......... ............ ............. ............. ..............

2169.1454 CE4AM]( f!LE BALL FIN!$4

I 2188.1455 SUSPENDED CEILING 4C000 SF 4003 MH 46,400 20,000

I
21 $3.14 3 dALLS, FLOOR + CEIL. F1htSHS 5890 Ma 64,206 66,250 134,456i

i

! 2168.149 PAINfthG
1 .....................................

i

2188.1441 CONCRETE 61000 SF 1220 MM 11,675 6,100

2188.1422 STEELWOR< 127 TN 3615 9M 34,7BI 4,362

2168.1493 *ETAL DECK 25000 SF 500 ma 4,755 2,500

2188.1494 SPECIAL 4ETALLIC PAINT 1400G SF 280 Mn 2,681- 7,000

2188.1495 MANDR4!L 300 LF 60 Mu 574 30

21th.1496 E70st e3000 SF 1890 MM 19,097 31,500

2159.149 P A I NT ! ?.G 7585 MM 77,593 51,432 124,080

1138.14 $UPER$1RUCTU9E 76565 MH 915,058 1,306,312 2,221,370

2130.1 UUILDING ST4UC. 99285 MH 1,169,546- 1,493,668- 2,663,214
}
i

2188.2 - dLOG. SERVICES
.....................................

2188.21 PLJ48!NG + ORAINS
, .....................................

2188.211 ROOF ORAINS + PIPING
j .....................................

I
2188.2111- ORAINS 12 E A 121 MN 1,565 2,400

2188.2115 PIPING (ALL 2.5 th+eARGER) I
.....................................

r

L

I 2188.21151 GALW SIL/NNS 22600 LB 38,760 1 LT 5473 MH 70,932 ?,095

2188.2115 PIPING (ALL 2.5 IN+ LARGER) -38,760 5473 MH 70,932 7,093 116,785 t

- - - _ _



UNI T E D. E mi!NE E A 5 '& 'COESTCUC T 035 I2C. PAGF e?
PLANT CODE COST e4515 2.5 IN HG Av - MIDDLE TOWN,US A

148 07/70 1139 Met PkEssueIZED DATER #EACTOs 04/12177

*****.* F4CTORY ..****** .**********.e.******** SITE ************.********** TOTAL
Atti NO. ACC0J1T DESC81PT!0m QUANTITY COSTS QuahTITY LA30R HR5 LAB 02 COST MATERIAL COST COSTS
*......... .......................... .......... ............. .......... ............ ............. ............. ............*.

2138.211 #30F DeAIA5 + PIPING 38,760 5594 mM 72,447 9,493 120,750

2148.212 FLOOR C4 A! .S + PIPING.....................'................
21P8.2121 citAINs 24 EA 240 ma 3,110 4,800

,

21f8.2125 P! PING (ALL 2.51N+LAk3ER)
................................ __..

,

2169.21251 CS/NN$' 17930 Ld 26,850 1 LT 4297 Mw 55,689 5,569

- 2128.21252 Ct/415 14000 Le 3,212 1 LT 295 *H 3,796 380

21 % .2125 P! PING (ALL 2.5!N+LARbEO 30,062 4590 w 59,485 5,949 95,496

21H.212 Fluon t e a t r45 + *IPING 30,062 4831 aw 62,595 10,749 103,406
.

21FS.213 PLu*11NG F I s f uRE S + F! PING
.....................................

2169.2131 FIuTJRES 21 EA 420 44 5,137 3,501

2169.2132 004ESTIC .ATEE HTE5 2 E4 79 *H 1,029 1,100

2168.2135 P ! p ! .4 G
.................................... .

2188.21351 2 IN + SMALLEe - CS/kNS 1330 L9 639 MH 8,283 1,729

2189.21352 2 IN + $4 ALLER-COPPE6/NN5 500 LF 110 en 1,427 1,300

2169.21353 2.5 th + LARGER - CS/gNS 7780 L8 11,670 1 LT 1867 MH 24,197 2,420

2138.2135 P3 PING 11,670 2616 9M 33,904 5,449 51,C23

.

2168.213 PLU9sthG FIATURES + P] PING 11,670 3115 MH 40,069 10,050 61,789
.

2169.21 PLU493NG * OR41NS 80,49? 13539 MM 175,161 30,292 285,945

2188.22 HVAC
........................ ............

--

_ . . - . _ . , , , , _
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UNITED ENGINE ERS & CON 5fauCT085 INC. PEGE 49
PLANT CODE COST 84515 .

2.5 IN HG Ad . "IDDLETOWN, USA
148 07/76 1139 HWE PNES$URIZED WATEe BEACT0e 04/12/77

....... FACTORY ******** ***..***************** SITE *********************** TOTAL -

I
ACCT h0. ACCSONT DESCRIPT101 3JANTITY COSTS GuAhfitv. LABoe Has LADOS COST MATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

; 2188.?2112 HOOD EneAuST FANS + M3 toe 1EA 6,000 1 LT 121 MM 1,564 156 t

21ee.22313 SH 3* EsMAJ5T FANS + h3799 1 f4 2,000 1 LT 41 aH 529 53
.

! -2129.22314 MISC.5$ ACE EAN FAhs+FOTORS 13 E A 15,250 1 LT 152 *n 1,966 197

21P9.22315 Aus 30! lea di ENH FAA +MTR T FA 960 1 LT 41 an 523 53 _|
"

!

2188.22316 Aus 40!L 8" SU4rER End FAN 1 EA 72G 1 LT 31 MW 402 40 ;

2168.27317 Aur 30!L WTW Te RP Ekd FAN 1 FA ??P 1 LT 51 MM . 402 40

21J4.2231 *)TATING PAcatNEev 36,o5? 517 MN 6,695 668 44,005

,

2161.2237 F0/NDAT!3NS/SEID$
.....................................

21 P3. 2 23 71 GE1 EtaAJST FILTER uv1T 1 EA 21,300 1 LT 225 MM 2,913 291'

i

21Es.223+2 m310 EnaAuST FILTEd 04tf 1 EA 12,900 1 LT 131 MM 1,695 170

2186.2733% S h 39 ERMAUST FILTER UNIT 1 EA 3,30C 1 LT 41 MN 527 53

21$s.2237 FOUNDATION 5/SK105 35,000 397 MH 5,134 514 43,644
{

i 2153.223 FumALST Ate SYSTFw 74,650 914 dM 11,819 1,132 87,651

,

I

; 218d.224 EEFelG. CHILLED nTR Sv5
..................s..................;

t

| 2168.2241 ROTATING MA(dthERY
.....................................

2188.22411 CHILLER 1 EA 45,000 1 LT 183 MH 2,379 238

i.
2189.22412 CHIL LEc J AT ER PuwP + A0 TOR 2 EA 3,800 103 MH 1,322

,

218u. 2 2413 C OND E NSE R Cf*C PUPP + 178 2EA 4,600 100 MH 1,322.
g

2130.2241 NOTAT!hb PACd!NEev 51,400 380 mN 5,023 238 56,661

t'

; 2128.2242 NEAT TRAN5FE2 TQUIP4CNT
.....................................

I

2188.22421 C00 LING YoWER 1 EA '18,000 200 mh 2,616
,

i

! .

- - .--
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UNITED ENGINEtas 4 CONSTRUCTORS thC. PAGE TO

PLANT CODE COST 945!5 2.5 IN wG Av - M IDD LE f 0wh,US A
148 07/76 1139 P.E PAES$UellED WATER 8FACTOs 04/12/?F

....... FACteny ........ ...................... 5gTE ....................... TOTAL
OCCf NO. ACCOUNT DESC#!PTION 3dANTITY C0$is GuahTITY LadCP we5 Laeos COST wATEelAL C051 CO5TS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

2138.??42 NEAT TRANSFER Ecu!PMEhi 18,000 200 au ?,616 20,616

2188.2245 P!P!NG
.....................................

2188.22451 2 IN + 5 4 Att E R - C s / t. s s 5n40 Li 1459 Mw 19,903 3,752

2169.22452 2.5 IN + LARGER . (5/NN5 22440 La 33,660 1 LT 53M5 mw 69,792 6,9?9

|
219d.??45 PIPl% $3,660 6844 ** 88,701 10,931 135,292 '

2189.2246 VALVF5 62 EA 16,002
1.....................................
i

1 |

| 2188.22461 GATE 1

! |

| |

| 2188.22462 CHECA '

1
21FB.22465 GLOBE

2188.22465 SAFETv/dELIEF

2128.?2468 PLUG

2188.22463 SPECI AL /ALVES
1

216s.2/4u VALVE 5 16,002 16,C02 i

|
|

2168.2247 P! PING-1ISC. ITEM 5 |

1.....................................

2188.22471 MANGEa5 5000 Ld 7,500

2188.2247 P! PING-MISC. items 7,500 7,500

2168.224 #EFNIG. (MILLED Wie SYS 126,562 7: 24 MH 96,341 11,169 234,CF1

i

2169.225 8UILDING HEATING SYSTEMS
.....................................

2188.2251 ROYATING MACHINERT
.....__..............................

2188.22511 PRI.H.W. CIRC PUMP 2EA 2,100 1 LT 200 MH 2,643 264 ,

|

. _ _ .



. ~ .

Ut!TED ENGINEER 5 & C045fEUC70R5 18 C. PRSE 71
PLANT CODE COST dA5t$ 2.5 IN HG At - mt00LEfowN, USA

148 07/76 1139 uwE PRE 55Ua! ZED WATER EEACTOR 04/12/77

.. ...* FACT 0af ee.e.e.. *+eeeeees.eeeeeeeee*** SITE ************ ********** TOTAL
ACCT NO. ACCOU4T DESCRIFTIC4 3UANTtif COST! GUA%TITT LABOR *e R $ LAs0R CO$f MATERIAL COST Cost 5
e......... .......................... .......... ............. .......... ............ ............. ............. ..............

t

2188. 2 2512 R C A REHEAT CIRC PUwP 1 EA 200 1 LT 41 MN 542 54
,

2168.22515 401-RCA REHEAT CIRC PJMP 1 EA 200 1 LT 41 PN 542 54

2186.22514 40114 0FF REMEPT CIRC PU9P 1 EA 200 1 LT 41 MH 54? 54

2180.22515 QA Stokes REHEAT ClaC DUMP 1 EA 200 1 Lt 41 MM 542 54

2149.22516 LOCA R 3 0,4 REHEAT CfkC PUMP 1 EA 200 1 LT 41 MH 542 54
*

2169.22517 UNIT hERTER LJCP CIRC eJMP 1 EA 200 1 LT 41 *M 542 54

2168.22516 STJREe004 REME41 C14C PJaP 1 EA 200 1 LT 41 MN 542 54

2168.22519 AUA 90!L dM CIRC PuhPS 2EA 400 1 'L T SO MM 1,057 106

21dB.2251 ROYAf!NG PACHINERT 3,900 567 MH 7,494 748 12,?42

2188.2252 HEAT THANSFER EQUIPMF:4T
.....................................

2168.22521 STEAM TC M.W. HCAT Em 1 EA 2,300 1 LT 52 MM 673 68

2188.22522 GEN.dLOG UNIT MEATERS 12 E4 7,200 1 LT 479 MH 6,200 620

2186.22525 AUt SOIL RM UNIT MTR/3NE 1 EA 2,000 1 LT 52 MH 671 67

i 2188.22524 Aux Solt RH UNIT HTR/IW3 1 E4 2,C00 1 LT 52 mn 671 67

t 21%.2252 NEAT TRANSFER EQUIPMEhi 13,500 635 MM 8,220 822 22,542 )

!
I

i 2188.2255 TANKS + PRESSURE VESSELS
.....................................

2128.22551 H.W. EXPAN$10N TAhK- 1 EA 300 1 LT 31 MH 403 40

2186.22532 Ali SEP AR A109 1 EA 300 1 LT 31 MH 402 40
.

2130.2255- TANES + PRESSURE VESSELS 600 62 MH 805 80 1,485

i

2188.2255 P! PING
.....................................

21 es . 225 51 2 IN + $14LLER - CS/NNs 2C600 LB 9888 MM 128,150 26,780

218e.22552 2.5 IN + LARGER - CS/NNS 42000 Le 63,000 1 Li 10079 MM 130,632 13,063



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

UNITED ENGINEERS & CONSTRUCT 025 INC. PAGE F2
PLANT CODE COST dASIS 2.5 IN HG AW - M100LE TOWNauS A

148 .07/76 1139 dmE PEES $UellED DATER REACTOR 04/12/77

| , ....... FACTORT ******** ********************** SITE **ee****.***********.** TOTAL
'A C C T NO. A C C O J '4 T D E SC R I PT I O ra QdANTITY COST 5 GUAhTITY LABOR Has LABOR COST MATE 8IAL COST CO$is
. . . . . . . . . . .......................... .......... ............. .......... ............ ............. ............. ..eeeeeeeeeeee

. .

I' .2148.2255 PIPING 63,000 19967 MH 258,762 39,843 361,625

'
2189.2256 VALVES
.....................................

2188.22561 CATE

2129.22502 CHECK

2189.27563 GLODE

21E9.22565 SAFETT/8ELIEF

2180.22566 PL9G

2186.22569 SPECIAL WALVES

2169.225$ v4LVES

2183.2?$7 PIP!1G - MISC !TE............................'S.........
|-

2189.22571 HANGEAS 12500 L6 1s,750

2168.2257 PIPING - *tst ITEMS 18,750 18,750

2116.?25 8UILottaG ptATING SYSTEMS 99,750 21231 MN 275,301 41,493 416,544

2189.226 00CTJORK 34500 LS 7590 MH 86,903 34,500
4

2188.225 INSidumENTAfl0N $ CONT 80L 1 LT 3,000 1 LT 24 MN 294 15 +

4 2188.22 HVAC 386,962 38691 MN 492,056 90,312 969,332
,

i

2188.23 FINE PROTELTION
......J..............................

L
2128.231 FlaE HOSE CABINETS 20 E A 600 MH 7,776 6,700

,2178.232 S P R t .4 K LE R $ 85 EA 4251 MH 55,092 8,500

2188.23 FIRE PROTECTION 4851 MM 62,868 15,200- 78,068
,

!

. -
- . _ _ _ _ _



. . _ _ _ _____ . _ _ _ . . _ _-

MO O @@C39900@U@O@ 8N@. PACE 73
PLANT CODF COST dA515 !.5 IN HG AV . F ID oiE T ouN,US A

14e 07/76 1139 Met PaESSURIZED WATER REACTOR 04/12/77

****..e FACTORf ******** ********************** $1TE *********************** TOTCL
ACCT NO. ACCCu4T DESCRIPTION luANTITY COSTS Gu4NTt1T L A tt 0 R HR5 L433a COST mATEGI4L COST Cn5TS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

2168./4 LIGHTING 4 SEaVICF PO4ER 81000 SF 32400 MM 195,371 202,500

2189.75 Elfv4104
.....................................

21 E S . 2 51 ELEV4Tuk E301PMthi 1 EA 50,000 1 LT 1800 PH 23,286 2,329

21dA.25 ELEVATOR 50,000 1800 PH 23,286 2.'29 15,615

2119.2 GLDG. SERVICF5 517,454 91281 PH 1,151,744 340,633 2,009,831

214:! . A3AIN!5TPATION+5ERVICE HLG 517,454 190506 MH 2,321,293 1,434,301 4,673,C45

21ED. FIRE PUMP HauSE,1NC FNDTh$
......................................

2180.1 at DG. STsuC.
.....................................

2160.11 EAWTM .CRK
.....................................

21 PD .111 EARTH EXCAVATION 160 CY 40 MH 433 160

2140.112 ROCS Ea(AVAT!TJ

218D.113 CowCwrit FILL

2180.114 FILL + BACEFItL 100 CY 30 MN 299 100

2180.115 D E 4 A T E * I .J G

2150.11 EARTH 60Ru 70 MH 729 260 989

2120.13 Su d5 7 9 UC TUR E C O P. C 6 E T F
.....................................

2180.131 FORM.OkK 5900 SF 4720 MH 52,121 5,900

218D.132 REINr. STEEL 20 TN 700 MH 9,040 8,000

21E0.193 C O NC R E F E 250 CT 438 MN 4,475 S,750

2160.134 EM3EDDED STEEL 3 TN 450 MN 5,413 4,500
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UNITED ENGINEEWS s C3N51RUCT025 thC. PoGE 76

PLANT CODE COST d45!$ 2.5 IN MG AV - P IDDLE TOWN,US A

148 37/70 1139 MwE PDESSURIZED DATER REA(TOR 04/12/77

....... PACT 0wy ***..*** ******************.*** SITE .*.******************** TOTAL

ACCT NO. ACCOUNT DESCNIPTION QJANTITY COSTS GuA%11TV LABOR MR5 Lauo# COST MATEngAL COST COSTS

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

2120.211 ROOF DRAINS + PIPING
.._____...................... .........

2 EA 21 M4 263 400 1

21 P D . 2111 DRAINS 1

2180.2115 P ! Pl ?J G (ALL ?.5 th + LGR) 1

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

218D . 21152 G ALv S T E E L / NN5 2280 Le 3,876 1 LT 547 MM 7,090 709

216D.2115 PIP!hG (ALL 2.5 [N + LGR) 3,876 547 PM 7, fl 9 0 709 11,675

2130.211 ROOF DRAINS + PIPIN~ 3,876 563 MM 7,359 1,109 12,344

2180.212 FLOOR DRAINS + PIPING
.....................................

10 E A 100 ma 1,246 2,000
2180.2121 DRAINS

2100.2125 Pla!JG
. ___......._........................

2180.21251 2 IN + SMALLER - Ct/NNS 226G Le 68 MM SS1 570

2180.21252 2.5 FN + LARGER - C1/NN5 4900 Le 1,078 1 LT 98 MM 1,269 127

2150.2125 PIPING 1,078 166 MM 2,150 697 3,925

2180.2127 PIPING - MISC ITEP5
......__.......__........__..........

2180.21271 M A *JG E R S 1500 La 2,250

2,250
2190.2127 PIPING - P!SC ITEMS 2,250

2150.212 FLOOR DRAINS + PIP!hG 3,325 266 MH 3,446 2,697 9,471

_

2150.21 PLUM 8]NG + DRAINS 7,204 834 PM 10,805 3,806 21,815

2180.22 HE AY t NG, UE NT, + AIR COND
.....................................

2180.221 ROTATING MACHINERY
.................__.......__.........

__ __



L17JCN~1 sit Diz- - 4%w wuuttu 21.5 tm HG AV - sitoDLE TouteuS AT

14P '07/76 1139 Mut PRES $U112ED WATEe EEACTOe Ot,#12tTF*

,Ane.,.eee.;.. -

TOT.L~. es .ee... ..e.eeee.ee.eeeeeeee.e site ..e.ee...eeees.eeee.e.e, s
ACCT.NO._ 4CC004T DESC41PT!0N eU4NTITY COSTSr CuaATITY LA90k MRS LABOR CO$f RATERIAL C0$f C0$fS
-seeeeeeeee eeeeee..ee....eeeeeeeeeeee e.eeeeeeee eeeeee.eeeee. ee e ee e e e e e seeeeeee.ee. eeeeeeeeeeeee ee.eeeeeeeeee eeeeeeeeeeeeee

a g
212D.2211 ROOF VEi4TILaT0as + *>cTOR 2 EA 4,000 1 LT 59 MH 764 76,

i
k

J140. 2 2111 40GF VENTIL4 TOR
i s~ x

2180.22112 400F V E*sT IL 4 T 3e MOT op

2110.2211 400F VENTILATORS + MO T04 4,000 54 MH 764 76 4,840
i

s

21dD.22' 'OTATIpG PACHI4E8Y 4,000 59 mM 764 76 4,840.
.

4

ew
, 2180.222 NEAT T 4145 F( 4 EWIP1F N T

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

N, . .
+

. 2180.2221 UNIT HEATE* + 40TCd** 5 EA 1,500 1 LT 121 MH 1,564 156
.....................................

-

H E,N. , E S h2120.22211 uh!T
4 w ..
]- - ._ sA s-

' , '2160.????? U nY Nt 4 Ee *st0R,. e
' '

, .
. W s ,,

21SD.2221 \UNIT HEATEa + MOTOR 1,500s 121 MH 3,5e4 156 3,220
s -? ~s .< m

,

21$0.722 Q EPT. .

' =
s. -_ s

'

T R A NS Fie E QJI PatE hi 1,50C i 121 MH
, WiS64 ' i .

156 3,220

.
-

.- ? ;__
.

2180.22% P! PING ,

''.....................................s *". -

,

.N
! 2180.2251 2 IN + SMALLER '

....................................? \

j 2180.22511 C5/NNS 156C LS 7 4 8 "MH 9,697 2,028
1 . -

2180.2251 2 IN + SMALLEe 748 MW ^9,697 2,028 11,725

se

21AD.225 *1 PING 743 MH 9,69 7 A 2,028 11,725

''2180.226 VALVE $'+ CAPPEas. 10 EA 1,000'
,

.....................................
a

%2180.2261 ' GATE -
'

2180.2263 GL0st

,

k

4 y. ,
D, d 6- - -- -- --

, h . ,M , . ...
'
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UNITED ENGINEERS & CONSTeuC?0RS thC. PAGE 78 7
i

!
PLANT CODE COST BASIS 2.5 IN HG AV - PIDDLETowN, USA

148 07/76 1139 M.E PRE 550R12ED WATER REACTOR 04/12/77 >|
|

*.=*.a. FACTORY e....... .........e............ 51TE *********************** TOTAL |

ACCT h0. A C C 0 0 '.T DESCRIPTION ;uANTITT COSTS GuahT!TY LAe02 nR5 LAS3R COST MATERIAL COST COSTS

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

|

2180.2267 SPECIAL v4Lvf5 + CAMPERS
.....................................

2180.22691 INTAKE LOUdERS 1 EA 1,?00 i LT 41 Mn 529 53

+ DAPPCRs 1,200 41 mw 524 53 1,782
! 2180.2253 SPECIAL 'sALWE5
|
i

2150.226 dALVCS + DAMPERS 2,200 41 wH 527 53 2,782

2120.227 P!P!NG *!$C ITEMS

2180.229 INSTRUME4TATION & CONTROL 1 LT 2,000 1 LT ~16 MH 196 10

2140.22 N E A T I 'e G, vtNT, * AIR COND 9, 7 0 C1 735 MH 12,750 2,323 2',773

2180.24 LIGHTING 4 SERV!CE PC ER

2150.2 Ru!LDING 5FRVICES 16,904 1819 ma 23,555 6,129 46,585

?1dD. FIRE PUMP HOUSE,!NC FNDTNS 16,906 10516 MH 124,317 78,424 219,645

218E. EMERGENCf FEED PbtP 6LDG
.....................................

21 e f .1 eLDG. STauCTURE
.....................................

218E.11 EXCAVAT!JN WORK
.....................................

21tE.111 FAR!H EECAVATION

21NE.112 ROCK EsCAVATION

21 E E .113 'f0*4(RETE +1LL

218E .114 FILL * BAC(FILL
,

21PE.11') DEWATERING
3

219E.11 EXCAVAT!ch JORK

218E.13 SUBSTRUCTURE CONCRETE
.....................................

''

. _ _ _ _ _ __ _
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143 07/76 1139 M E PRESSUR12 E0 d AT ER react 0S 04/12/77

******* FACTORf seeeeeee seeeeeeeeeeeeeeeeeeeee SITE **eeeeeeeeeeeeeeee**ese TOTALACCf N o. . ACCOU4T DESCRIPT10'4 10ANTITY COSTS GUAhTITY LAEOR HR$ LA304 COST MATERIAL Co$f COSTSeseeeeeeee eeeeeeeeeeeeeee..........e .......... ............. .......... ............ eeeeeeeeeeeee seeeeeeeeeeee seeeeeeebeosee

218E.131 FORPdont 17000 SF 13600 MM 150,177 17,000

218E.132 NE1AR 30 TN 1051 MM 13,570 12,000

218E.133 CONCRETE 310 CY 543 MN 5,545 10,850

218E.134 EM1EDDED STEEL .

218 E .13 5 FLOOR FINISH 3500 SF 71 MN 726 3L
218E .136 JATERPR00FING 3700 SF 74 MH 690 370

218E .13 7 C015fduCT10N J0!NTS 250 SF 250 MM 2,761 250

218E .138 W!dE FA0d!C 5800 SF 58 MH 743 696

213E.13 SUBSTRUCTURE CONCRETE 15647 MN 174,217 41,201 215,418

218E.14 SUPERSTRUCTURE
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

218E .141 CONCRETE work
.....................................

218E .1411 FORMWORK
.....................................

218 E .14111 FOR9dORK-dOO3 56000 sr 77400 MH d54,682 86,000

216 E .14112 F0dMWORK-METAL 4200 SF 336 MH 4,373 3,780

21dE.1411 FOR4wo#K' 77736 MH 859,055 89,780 948,835

218E.1412 REIAF. STEEL 500 TN 20000 MM 258,266 200,000

218E.141h CONCRETE 4070 CY 8140 MM 83,125 ,142,450

218E.1414 EMBE00E0 STEEL 2 Tk 300 MM 3,608 3,000

21 F E .1415 FLOOD FINISH 7000 SF 140 MN 1,429 70

218E .1410 'e A TE R PR OF F I NG 18300 SF 366 MM 3,411 1,830

218 E .1417 RUBBING CONCRETE SURFACES 27000 SF 811 MM 8,283 270

218E .1418 CONSTRUCTION JOINTS 1000 SF 1000 MM 11,042 1,000



en en M eee
e O M Se

e @ e. O en Pm !

e s % 6 % %

O .J e4 e e M * ** *
9 4 8= e @ 4A

em em e4 e @
9. G0e s
% e= u e e=

ens N e
LT em e
*E % e
8. 4 e

O e

e e- * O O O O O O O O O O O O O
e en e o en O O O O ne O O O O O O
eOe 4 N 4 e in O e O O en en N A

eue s 6 s % % s s s s s % %

e e en e m M M C @ O 4 4 N N

e .J e m N M
e4 e 4
e eo e
eae
e eas e
e>e
e er e
eEe
e
e e & N e- O N O ne en ne en e en e3

e e= e e- e- 4 N O 4 e= O O M M eD e0

e e4 e N e. m ee M & N & p O O O O
eOe t 4 4 4 4 4 4 4 4 4 4 4 -

eue av O N *= N e m M M e6 N N
1e e N *=

eae N
eOe %

e9e e-
4 e

'' ese J e
i > e

se o
en

e Z Z 2 1 E E 3 .K 2 2 1 2 E
e 44 * E E E E E E E E' E E E E E
e er e
e Z e M O O O O C & C O en en O O

en ee o O O 80 4 O N 4 O O As N
'

e= e=
7

eae 4 Pm e* *= N N M M N N
e eOe eO o=

u e2e O
2 e 4 e e=
ee e .J e

4 e e
en 44 e e
a3 e
o s er e e 2 2 em 4 s e6 en en

e= 2 O e e > e= en w .,6 en en en

u 3 e= e > e
3Ou e>e se M o O O O C en

ed > as e*** M O O O O O N
e= eas ans e>e N e= e en te N

*= 4en J a e 2 e
Fr O e4 +
COs e 3e
u me see eU e

E 8-

ea 4
0 1

en e en e
a 3e e e e= e
ens 4 ene e en e
nas N eOe
2 G ee e ue
me 2 er e - e
d 3 e e
22@ e e
eas no en e

ens > e
o to w e e
end e& O e
0- N ** *
** tas- u
2 3 er e

i

3 F w e
>e

e e>e

m.
e eo e

e e e= e
e= e 2e e

e er e .J
e 3e eso

t
e 0e eas 0

> 2
. en me

e 0 0 0 J 2 3 ed
e 0 * 0 en e 3 en 6 3
e ng 0 v 0 .a a 2 e4 4 0 0
e a 0 en 6 J 0 en 2- .J G -O

.

2e O O ** O 4 0 4 ** b 8 2!
i Oe 3 8 E $ J 0 .J 4 . **

=e e .A 0 en 0 0 em O + 0 3
I >e ens w0 > + 0 S 0 2 0 e4

& e e= ead 5 e s e G G G 0 + w d 0 E *
= = * w > 0 u er o= 0 2 ** 2 0 2 e O

44 m e a en s .J > c u 0 ** eh == 0 .J Z ** 8 O e4
** ve u e eaa sea w 3 0 a ens K 4 3 en es em 3 O en 5

en en * ;= e 9 ens & en 0 pe e= e4 9 e4 4 0 3 0 m G O
4 eaa e O u 0 > 4 d > # 9 en et 4 4 F .J O O 8 .J O 2 O
2e O e u em 3 em en 2 en to .J B w J G == w & O O eas O ** S

em e ** $ em 4 O at 0 .A m 0 2 0 eaa O N
e'= % >e E 8 .J 1 e= 4 3 4 3 0 4 + == 0 > 4

44 em ? e B 4 er 4 W B en + 0 h 1 0 e4 .J =8

OO 3e e- + 0 m er er a .J N er 8 ma 2 e6 0 O em to 4 w G ^ e=
u Oe 4 0 3 em G o= =* 4 0 0 k =o 4 @ 9 O O 4 + 0 0 2 '4

** 8 2 2 + *=
C' .ue ** e= t > as e= me e end e- 2 0 er
u e en 8 me O yue e u8 u e a w er e g 1 E .,J e me g

er * ene 3 8 3 u O ** O ta8 an, e u 4 ens e6 0 e o ens e3 .J em X eas

P 'o e- 0 z a= 10 O 3 3 3 e O 3 J er en e
or'e e a e a en o ar

e= ee 9 O eaJ == 0 3 e e *= 00 O ens er **e p- > e > me .J >=
* N en 8 en E em 49 E N ens t u E N a9 m e N O 4 er & en N

w 0 0 0 0

0 * 0 0 0 0

O e 0 e= M en O em 0 ** e9 0 *= N 0 e= As M
e _ p. p. m.u ee N O N N N N N en 3 em M ee e te en e.eg4 4 4 480 Oe 4 0 =e 4 4 4 4 4 8 4 4 4 0 4 4

e= 4 2e e- t e= e+ e= e= e= e- B e e= e- 0 ** e- . e= 0 e= e= e=

2 ve e e0 e e o e e e0 e o e3 e o e3 e o e

4 >e ene 0 ena nas W ees saJ nad 0 ene eed enf 9 end end ese e es# ena ene

ed ue eG G W SJ W SJ e3 RD 0 -W Ed W 8 W eO G0 m W e
& ue ** 0 e= e= e= e= e= e= e e= e= e= 0 e= e= v= 0 ** e= e=

49 N 0 N N N N N N 0 N N N 0 N N N0 N N Me

- -



- - - - - - - - - - - - - - - - - - - - - - - - - - - ' - -~ - ~ ~ ~ - ' - - - ' ~ -

~ ~' VJtJtfvLtu vLMfLUUUWU' W3NO@GVGOB Bd3.
~ ~ ~~ ~

~ NGE 81PL8NT Cope COST BASIS 2.5 IN HG AV - PIDDLET09N, USA:

148 07/76 1139 MWE PRE 5 5uR IZ E') WATER aEACT0a 04/12/77

eeeeee. FACTONY *****e.. ********************** SITE *********************** TOTALACCI NO. -ACCout! D E S C R I Pi ! C-4 GJANTITY COSTS GJAhTITY LABOS H45 LABOR COST MATERIAL COST COSTS****e***** e...............e**....... .......... ............. .......... ............ ............. e e ......... ..............

218E.149 PAINTING
.....................................

218E.1491 CONCREff 2C000 SF 400 MH 3,823 2,000

218 E .149 2 STEEL 40R< 38 TN 190 MN 1,815 228

218E .149 3 METAL DECK 4200 SF $4 MM 804 420

218E.1494 HANDRAIL 300 LF 60 MH 574 30

21AE.160 PAINTING 734 MM 7,024 2,678 9,702

21eE.1A SUPERSTRUCTURE 111178 MH 1,26P,484 491,228 '1,751,712

213E.1 OLOG. STabCT9AE 126825 MH 1,434,701 532,429 1,967,130

218 E . 2 Su!LDING SERVICES
.....................................

218E.21 PLdMalNG + D4AINS
.....................................

218 E . 211 R0uf DNAINS + P!PI4G
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . .....

218E . 2111 OR4141 2EA 21 MM 269 400

218E . 2115 PIPING ( ALL 2.5 2N + LRG)
................................--__.

218E.21151 GALV STEEL /NNS 2280 Le 3,876 1 LT 547 MM 7,090 709

218E.2115. PIPING (ALL 2.5 IN + LRG) 3,876 547 MH 7,090 709 11,675

218E.211 400F DRAlk) +* PIP!NG 3,876 568 MH 7,359 1,109 12,344

218E . 212 FLOOR ORAINS + PIP!hG
........................__...........

216E . 2121 DRAINS 14 EA 140 MH 1,813- 2,800

218E . 2125 PIPING (ALL 2.5 IN + LRG)
............................_ .......
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UNITED ENGINEERS & CONSTRUCTORS thC. PAGE 84
PLONY CODI COST BOS!$ 2.5 IN HG AV - MIDDLETOWN,USQ

148 07/76 1139 MwE PRESSURIZED WATER REACTOR 0A/12/77 i

.**e... FACTORY ******** *****************.**** SITE ***********..**.ee e.** TOTAL
ACCT h0. ACCOU1T 3ESCRIPTION QUANTITY COSTS GUANilif LABOR MRS LABOR COST MATERIAL COST COSTS
.......... .................**...r... ........ . .. .......... ..e*e..... .. ......... ........e.... ......eee ... .e. ..........

218F.1 BUILDING STRUCTURE
.............................._......

216F.11 EXCAdATION
....................________......... ,

218F.111 EARTH-EXCAVAf!ON

218F.112 ROCK EXCAVATION
.

2t8F.113 CONCRETE FILL

218F .19 4 FILL + BACWFILL

218F.115 DEwATER!4G

213F.11 EXCAVAi!0h

218F.13 SU3 STRUCTURE CONCRETE
..........___........_...............

2187.131 FOAPdORK 3300 SF 2640 MM 29,154 3,300

l 218F .132 REINF. STEEL 25 TN 875 MH 11,301 10,000

218F.133 C O :dC R E T E 700 CY 351 MH 3,595 7,000

218F .134 EM9EDDED STEEL

218F.135 FLOOR Fi4ISH 4000 SF 80 MH 815 40

218F .136 W ATE R PROOF ING 4000 SF 80 MH FA6 400

218F.137 RU3BING CONCAETE SURFACES

218F.13 8 CONSTRUCTION JOINTS TO SF 70 MH 773 70

218F .139 WIAE FAaRIC 5400 SF 109 MM 1,406 648

216F.13 SUdSTRUCTURE CONCRETE 4205 MM -47,783 21,458 69,241

218F.14 SUPERSTRUCTURE
............................._.......

218F.141 CONCRETE WORK
.............................____....
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UNITED ENGINEERS & CONSTRUCTORS INC. PAGE 86
PLANT CODE COST 845!$ 2.5 IN HG AV - m!DOLETCWN, USA

148 07/76 1139 MWE P RE S SURIZ E 0 d A T E R REACTOR 04/12/77

....... Factory ........ .........************* $1TE *********************** TOTAL

ACCT NO. ACCCUNT DEICRIPTION QUANTITY COSTS CUANTITY LABOR HR$ LABOR COST MATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

2188.1 80!LDING STRUCTURE 29906 MH 338,512 141,908 480,420

2187.2 SUILDING SERV!CES
...............-_.................... ,

218 F . 21 PLUMBING + ORAINS
................-....................

218 F . 211 FLOOR DRAINS . PIPING
..........__.............___.....--..

218 F . 2111 DRAINS 6 EA 60 PH 778 1,200

218 F . 2115 PIP!NG (ALL 2.5 th . LRG)
...........................__.__.....

218 F . 21151 CI/N15 7020 Le 1,544 1 LT 140 MH 1,813 181

218F.2115 PIPING (ALL 2.5 IN + LRG) 1,544 140 MH 1,813 141 3,538

21dF.211 FLOCR ORAINS + PIPING 1,544 200 MH 2,591 1,3a* 5,516

21SF.21 PLU*BING + ORAINS 1,544 200 MM 2,591 1,381 5,516

218F . 2 4 LIGHTING & SERVICE PodER 4000 SF 1200 MH 14,755 7,200

218F.2 SUILDING SERVICES 1,544 1400 ma 17,346 8,581 27,471

2187 MANWAY TUhNELS (RCA TuNLS) 1,544 31306 MH 355,853 150,489 507,891
1

218G. ELEC. TUNNELS
.........--....___..........__.......

218G.1 8LO.STRUC.(INCL. ACCT 21dE)

218G.2 BUILDING SERVICE S
.....................- .....-_.......

218G.21 PLUM 91NG + ORAINS
.....__..........--..................

2186.211 FLOOR ORAINS + PIPING
.................................._..

1

_- . . -



___
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UNITED ENSINEERS & CO257RUCT02$ thC. FIGE 47
i PLANT C00E CCST 44515 2.5 IN HG AV - MIDDLEf03%, USA
' 148 CF/76 1130 MWE PRES $URIZED WATER SEACTOR. 04/12/77

....... FACfont ee**.*** **eeeeee***ee********* SITE *********************** TOTAL
ACCT A D. ACCCU4T DESCRIPit0*. 3J AN TITY COSTS CUAAf!TY LABOR HR$ LABOR COST MATERIAL CO$f C0$f5
.......... .......................... .......... ............. .......... ...........e ............. ............. ....... ,.....e

218G.2111 ORAINS 12 EA 121 MH -1,565 2,400

218G . 2115 PIPING (ALL 2.5 IN + LGR)
; ........_......................... ..

218G . 21151 C!/NNS 12710 L8 2,796 1 LT 256 MM 3,292 329
.

! 213G.7115 PIPING (ALL 2.5 Ik + LGR) 2,796 256 MH 3,292 329 6,417

21aG.211 FLOOW CR4!NS * DIPING 2,796 375 MH 4,857 2,729 10,382

'
21dG.21 PLU*0ING + ORAINS 2,776 375 MH ~ 4,857 2,729 10,342

218G.24 LIGHTIAG & SERVICE P0dfe
i

i '

216G.? a u ! L D I t.G SERVICES 2,796 375 =H 4,857 ~2,729 10,382

21sG. ELEC. T u".N E L S 2,796 375 MH 6,557 2,729 10,382

218H. NON-ESSE 4 SJ64 dLDG.
.........................__..........

2 ' .E H .1
SLOG. STHUCT.

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

216H.11 EXCAVAT!3N d3RK
...........................____......

218H.111 EAMTH EXCAVATION

218H.112 ROCK EXCAVATION

218H.113 CONCRETE FILL
'

218H.116 FILL e OACKFILL

218H.115 DEWATERING
>

213H.11 EXCAVATION. WORK

218H.13 SUBSTRUCTURE CONCRETE
.....................................
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UNITED ENGINEERS & CONSTRUCTORS Iht. PAGE 88

PLANT CODE COST BASIS 2.$ IN HG Ad - MIDOLETOWN, USA

148 07/76 Illi M.E PRESSURIZE 0 WATER REACTOR 04/12/77

....... FACTORv ........ ...... ..............e $1TE **********ee*** *ee**** TOTAL

ACCT AO. ACCOu11 OESCRIFTION QUANTITY COSTS GuthTITY LABOR HR$ LABOR COST MATERIAL C051 COSTS

.......... ............+ ............ .......... ............. .......... ............ .ee...eeeeee. .........eeee eeeeeeeeeeeeee

216H.131 FORMJORr 8800 SF 7040 MH 77,740 8,800

21 F H .13 ? Hi!NF. STEEL 16 TN 560 MH 7,232 6,400

216H.133 CONCRETE 310 cv 543 AM 5,545 10,850
.

218H.134 E F J E p pT D STEEL 1 TN 153 Mw 1,804 1,500

216H.135 FLOOR FINISH 3800 SF 75 MH 765 38

21%H.136 W A TE RPRO3F ING

216H.137 CONSTRacTION JOINTS

215 H .13 5 miaf F4delt

213H.13 SudSTRUCTLEE CONCRETE 8365 MH 93,036 27,588 120,674

216H.14 $UPE R S T RJC T oR E
.....................................

21EH.141 CONCRETE w9dK
........................__ ..........

21PH.1411 FORMWORK
.............................--......

| 216H.14111 FORM.ORK-dOOD

21&H.14112 FORMdORK-"ETAL 300 SF 23 MH 302 270

|216H.1411 FOR*WORr 23 MH 302 270 572

218H.1412 REINF. STEFL 1 TN 45 MH 582 400

212 H .1413 CONCRETE 10 cv 20 MH 204 350

218H.1414 EMsF00E0 STEEL

218H.1415 (LOOR Fl4!SH 300 SF 6 MH 60 3

218H.1416 WATERPROOFING

218H.1417 Rud81NG CONCRETE SURFACES

218H.1418 CONSTRUCTION JOINTS

._ -



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

PLANT CODE- COST HASIS 2.5 IN HG AV - MIDDLETowN, USA
148 07/76 1139 MWE PRE 55URIZF0 d4TER RE ACTOR 04/12/77

....... FACT 0ef e..ee... .seeeeeee...ee e.ee..e SITE e..**************esee.* TOTAL
! ACCT NO. ACCOUdf DESCRIPT!CN 2 0 *. ?. T I T Y - COSTS GUANTITY LABOR Mt$ LADOR COST MATERIAL Co$f Co$fS

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

211k.141 CONCRETE 60Rc 94 MH 1,148 1,023 2,171

218H.142 STRUCT + *ISC. STEEL
; ........__.. ....................__..
1

218H.1421 STRUCT. STEEL 60 TN 1200 MM 15,621 45,000.,

218H.1423 MISC. FRAMES, ETC. 3 TN 180 MM 2,341 3,600 -

218H.1425 FLOOR GRATIN 3 (GALV.)a

i

218H.1426 ST Alt inEAns

'
21tH.1427 HANDRAIL

21dH.142 STRuCT e P!SC. STEEL 1380 MM 17,962 48,600 66,562

218H.143 ErTERIOR w4LLS
,

.......................__............

218H .14 31 CONCaETE dAL($

21PH.1432 MA50NRv daLLs 5100 SF 1275 MH 14,549 14,280,

21PH.1433 METAL INsut SIDING 1800 SF 360 MM 4,697 7,200

2119.145 EXTFRIOD BALLS 163$ MM 19,235 21,480 40,715

218H.144 R33F DECc
.....................................

216H.1442 CONCRETE PLAN < 3700 SF 296 MM 3,852 4,810

218H.1443 CONCRETE FILL 45 CY 91 MM 930 1,440

! 21PH.1444 REINF. STEEL 3 TN 120 MH 7,552' 1,200'

i '

21 %H .144 ROOF DECc 507 MH 6,334 7,450 13,784

212H.145 ROOFING & FLASHING
................... __...... ........

218H.1452 8.d.R00F+ FLASH (N0 INSUL.) 3700 SF 185 MH 2,494 3,700

218H.145 ROOFING & FLASHING 185 MH 2,494 3,700 6,194

|

I

, -. _ -



UNITED E NGINE ER S & CONST2UCT02S INC. .PAGE 90
PLANT CODE COST-HASIS 2.5 IN HG AV - MIDDLETOWN, USA

148 07/76 1139 MWE PRESSURIZED WATER REACTOR 04/12/77

.**.*.* FACT 0df ........ *....*................ SITE ......... ............. TOTAL
ACCT NO. ACCOUNT DESCRIPTION QUANTITT COSTS CUAhTITT LA60R HRS LAB 3R COST MATERIAL Co$f COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

218H.146 INTERIOR WALL $ & #ARTITION
....................................-

216H.1461 CONC R ET E JALLS

218H.1463 METAL PARTITI0h5 430 SF 26 MH 302 645

21dH.146 INTERIOR WALLS % PARTITION 26 MH 302 645 947

218H .14 ? DOORS + dir.00 5
.................__..................

218H.1472 PERSONNEL 00025 100 SF 80 MM 923 1,200

218H.1473 SASH e GLA2IN3

218H.147 000RS + WINoowS 80 MH 928. 1,200 2,128

21EN.149 PAINT!hG
__...................................

218H.1491 CONCRETE' 2000 SF 40 MH 383 200

218H.1492 STEEL 60RK 63 TN 315 MH 3,015. 378

218H.1493 *ETAL CECK

21PH.1494 HAN04 AIL

213H.149 PAINTIhG 355 MH 3,398 578 3,976

218H.14 SUPERSTRUCTURE 4262 MM 51,801 54,676 136,47T

218H.1 SLOG. STRUCT. 12630 MH 144,887 112,264 257,151

218H.2 BUILDING SERVICES
......__.................... ........

218H.22 HEATING, VENT, + AIR COND 1 LT 300 MH 3,881 1,400
.....................................

218H . 2 21 ROTATING MACHINERT
.....................................

_. _ , _ _ _ _ _ _ _ _
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UNITED ENGINEERS & CONSTRUCTORS thC. PAGE 92

PLANT CODE COST 3 ASIS 2.5 IN HG AV - *100LET0bN, USA
04/12/77

148 07/76 1139 MwE PRESSURIZED WATER aEACTOR

....... FACTORY ******** ***e************** *** SITE **************e******** TOTAL

4CCT NO. ACCOUNT DESCRIPfl04 QUANTITY COSTS GU4hitTY LABOR HRS LABOR COST MATERIAL COST COSTS

e...eeeeee .............e*.......e*** e..eee.e*e .........e... ... ...... eeeeeeeeeeee ............e e eeeeeeeeeee seeeeeeeeeeeee

718H.22601 INTAKE LOUVERS 1 EA 1,000

21tH.22692 R00F VENTILATOR 2EA 1,000

2,C00
219H.2269 SPECIAL V A '. V E S + DAMPEa5 2,000

2,000
21dH.226 VALVES + DAMPERS 2,000

218H.22 HEATING, VENT, + AIR COND 7,700 300 MM 5,881 1,400 12,981

218H.24 LIGHT [NG % SERVICE P0dE8 5000 SF 1500 MH 18,443 9,000

218H.28 INSTRUMENTATION + CONTROL 1 LT 2,000 1 LT 16 MH 196 10

21dH.2 80!L0thG SERVICES 9,700 1816 MH 22,520 10,410 42,630

21dH. NON-E S SE N. %dGR BLOG. 9,700 14446 MH 167,407 122,674 299,781

216J. NN STEAM + FW PIPE EhC.
.---......--.........................

218J .1 SLOG. STRUCT.
.............--......................

218J .11 EXCAVATION JORK
.....................................

I 218J .111 EARTH EXCAVATION
!

! 218 J .112 ROCK EXCAVATION

218J .113 CONCRETE FILL

218J .114 FILL + BACKFILL

218J .115 OEWATERING

218J .11 EXCAVATION WORK

218J .13 SusSTRUCTURE CONCRETF
........--.........--................

6200 SF 4960 MH 54,769 6,200
218J .131 FORMW0kt

. _ _



tA9JLAf"Vhlh ifWh5V woutfb 2.5 IN HG Av - RIODLET0tfN,U$A.- e -__.

145 07/76 1139 MmE PRES $U21 ZED WATER REACTOR 04/12/77

eeeeese FACTORf ******ee e t e es e e * * ee e e e e e e s s ee e $1TE ****eeee*e****e***e*e** TOTALACC1 h0. ACCOUNT DESCRIP110N QUANTITY COSTS GUANTITY LAdOR HR$ LASO2 COST F4ATERIAL COST COS15eseeeeeese seeeeeeeeeeeeeeeeeeeeeeeee eeeeeeeeee eeeeeeeeeeeee eeeeeeeeee seeeeeeeeeee eeeeeeeeeeeee eeeeeeeeeeeee eeeeeeeeeeeee.
218J.132 REINF. STCEL 260 TN 9100 MH 117,511 104,000

218J .133 CONCRETE 2600 CY 4551 MH 46,476 91,000

218J .134 EMdEDDED STEEL 2 TN 300 MH 3,608 3,000

218J .135 FLOOR FINISH 1500 SF 31 MH 316 15

218J.136 wATERPN00FING 5000 SF 100 MH 932 500
218J .13 7 CONSTRUCTION JOINTS 2000 SF 2000 MH 22,034 2,000

218J .13 $ Rus3ING CONCRETE SURFACES

218J .13 3 WIRE Fade!C 8000 sr 80 MM 1,032- 960
218J .13 SUBSTRUCTURE CONCRETE 21122 MW 246,728 207,675 454,403

218J.14 S UPE R S T R*JC T UR E
.................--..........-.......

218J.141 CONCRETE WOR (
..........--...................--....

218J .1411 FORMWORK
............................--....--.

; 218J.14111 FORMWORK-doop 6e000 SF 61200 MH 675,795 68,000

218J .14112 F O RM d o R r -M E T A *. 7000 SF 560 MM 7,290 6,300

. 213J .1411 FORmwoRK 61760 MH 683,085 74,300 757,385
I.

218J .1412 REINF. STEEL 370 TN 14800 MN 191,117 148,000

. 218J .1413 CONCRETE 4330 CY 8660 MM $8,436 1$1,$$01

218J .1414 EMdEODED STEEL 11 TN 1650 MH 19,845 16,500
r

218J .1415 FLOOR FINISH 4000 SF. 80 MH 818 40

218J .1416 WATERPROOFING 31000 SF 620 MH 5,778 3,100

218J .1417 RUB 8ING CONCRETE SURFACES 22000 SF 660 MH 6,740 220

218J .1418 CONSTRUCTION JOINTS 4000 SF 4000 MH 44,170 4,000
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PAGE 94
Ute ! T E D FNGINEERS & C ONST Rur T OR S thC.

PLANT CODE COST BASIS 2.5 IN MG AW - M100LETOWN, USA 04/12/77
148 07/76 1139 MbE PRESSURIZED WATER REACTOR

....... FAC10Ry ........ ............... ..+... SITE ****.*********..******* TOTAL

ACCT NO. ACCOUNT DEStalPTION QUANTITY COSTS CUAhTITY LABOR HRS LABOR COST MATERIAL COST COSTS

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

92230 MH 1,039,989 397,710 1,437,699
218J .141 CONCRETE w0RK

21 PJ .142 STRUCT + MISC. STEEL
.....__...__......__......___..___...

470 TN 9400 MH 122,365 352,500
218J.1421 STRUCT STEEL

10 TN 600 MH 7,811 12,000
216J.1423 MISC. FRAMES, ETC.

218J.1425 FL]OR GRATING (GALV) 3000 SF 600 MH 7,811 9,000

200 EA 200 MH 2,603 7,000
218J .142 6 STAIR TREADS

830 LF 622 Mw 8,100 8,300
218J .14 2 7 HAND RAtt

11422 MH 148,690 388,800 537,490 i
2 t aJ .14 2 STRuCT + MISC. STEFL I

|

218J .14 5 203FING + FLASHING
.......__............... ............

218J.1452 8.J.R00F+ FLASH (NO INSUL.) 7000 SF 350 MH 4,715 7,000 j

350 MH 4,718 7,000 11,718
218J.145 ROOFING + FLASHING

218J .146 INTERIORWALLS+ PARTITIONS |
...__..... ........___..__...... ....

|
218J.1461 CONCdETE WALLS 1

238J.1445 METAL PARTITIONS (SEAL PLA 700 SF 42 MM 487 1,050 !

42 MH 487 1,050 1,537
213J .146 INTERIORWALLS+ PARTITIONS

218J .14 7 000R$ + W i fJ D O W S

170 S F 136 MH 1,578 2,040
218J .14 72 PERSONNEL 00045

218J.1473 SASH + GLAZING
136 MH 1,578 2,040 3,618

21dJ.147 000RS + windows

218J .14 9 PAINTING
.___............___........ .........

__



.

_ _ - . _ _ _ _ _ ,

FLA38 CODE COST 8 ASIS 2.5 IC HG.AW - 2100LETOWN, USA
148 07/76 1139 Mut PRESSU212ED WATER REACTOR 04/12/??

... ... FACTORY * * * * * * * * ******.*************** SITE ***********.**e***e**** TOTAL
ACCT NO. ACCOUNT DESCRIPTION QUAhTITY COSTS SUANTITY LA30R H2$ LASOR COST 'KATERIAL COST COSTS
.......... .......................... ....... .. ............. .......... ............ ............. ............. ......e4 ... e

218J .1491 CONCRETE 20000 sr 400 MH 3,828 2,000

218J.1492 STEELwCRC 430 TN 2400 MH' 22,968 2,880

218J .149 3 METAL DEtt 7000 SF 140 MM 1,340 700
.

218J .14 74 HANDRAIL 830 LF 166 MM 1,$89 83

218J.149 PAINTING 3106 MM 29,725 5,668 35,388

21SJ.14 $UPERST80CTURE 107286 MM 1,225,187 802,263 2,027,450

1

218J.1 BLOG. STRUCT. 128408 MM 1,471,915 1,009,958 2,481,853 |

|

218J . 2 aLDG. SERV.
i

|

218J.22 HE AT ING, VE NT, * AIR COND
.....................................

218J . 2 21 ROTATING MACHINERY
.....................................

218J . 2 211 SUPPLY FAN + MOTOR 2EA 6,800 1 LT 200 MM 2,556 259
.....................................

218J . 22111. SUPPL Y FAN

218J . 22112 SUPPL Y FAN MOTOR

215J.2211 $dPPLY FAN + MOTOR 6,800 200 MN 2,586 259 9,645

218J.221 ROTATING' MACHINERY 6,800 200 MH 2,586 259 9,645

218J . 2 25 PIPING + DUCidORE
1 .....................................

1

218J . 225 3 .DUCTwoRE 250 LB -53 MH 620 250

218J.225 PIPING + DUCTwoRE 53 MM 620 250 870

218J.22 HEATING, VENT, + AIR COND 6,800 253 MH 3,206 509 10,515

. _ _ _ -
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UNITED ENGINEERS & CONSTRUCTORS INC. PAGE 96

PLANT CODE COST BASIS 2.5 IN HG AV - M IDDLETOWN,US A
04/12/77

148 07/76 1139 MwE PRES 5URIZED WATER REACTOR

....... FACTORY **** **. ..*****e*********** .* 51?E ******************** e* TOTAL

ACCT NO. ACCOUNT DESCRIPTICN QUANTITY COSTS QU A NT I T Y LABOR HR5 LABOR COST MATERIAL COST COSTS

.......... .......................... .......... ..........*.. .......... ............ .****** e. .. e.++eeeeee..e **eeeeee.*eee.

218J . 2 4 LIGHTING & SEHVICE POWER 7000 S F 2100 MH 25,821 12,600
_

21d'.2 BLDG. SE RV. 6,800 2353 MH 29,027 13,109 48,936

21$J. M4 STEAF + FW P!PE ENC. 6,800 130761 MH 1,500,942 1,023,047 2,530,789

218K. PIPE TUNNELS
. 2..................................

218K.1 BLOG. STRUCT
.....................................

218K.11 EXCAVATION WORK
.... ................................

218K .111 EARTH EXCAVATION

218K.112 ROCK EXCAVATION

218K.111 CONCRETE FILL

218K.114 FILL * 9ACKFILL

218K.115 DEWATERING

218K.11 EXCAVATION work

218K.13 SUBSTRUCTURE CONCRETE
.....................................

1920 SF 1535 MH 16,950 1,920
21 &K .131 FORMWC2K

60 TN 2100 MH 27,113 24,000
218K.152 REINF. STEEL

725 CT 1269 MM 12,958 25,375
218K. 33 CONCRETE

1 TN 150 MM 1,804 1,500
218K.134 EMBEDDED STEEL

218K .135 FLOOR FINISH 2000 SF 40 MH 40S 20

8000 SF 160 MN 1,491 800
218K .136 dATERPR00FING

218K.137 CONSTRUCTION JOINTS 2650 SF 2650 MM 29,262 2,650

218K .138 RUSSING CONCRETE SURFACES
.

i _ __



-..--_.e.....- e
PLAaf CODE COST BASIS ' 2. 5 13 NG AV MIDDLETOW2, USA*

148 07/76 1139 MWE PRES $U212ED WATER REACTOR 04/12/77'

***es.e FACTORY ******** ****** *************** SITE *********************** TOTAL
. ACCT NO. ACCOUNT DESCRIPTION QUANTITY COSTS QUENTITY LA802 Ha5 LAC 02 COST CATERIAL COST COSTS
e ........ .......................... .......... ............. .......... ............ ............. ............. ..........e...

218K.139 w!RE FABRIC 4000 SF 80 MM 1,032 480

21dK.13 SUSSTRUCTURE CONCRETE 7984 MN 91,023 56,74$ 147,768

218K.14 $UPERSTRUCTURE
.....................................

218K.141 CONCRETE WORK
.....................................

216K.1411 FORmw0RK
.....................................

I

218K.?4111 FORMWORK-WOOD 7680 SF 6911 MH 76,313 7,680

218K.14112 FORmwoRK-ME T A L 2700 SF 216 MM 2,813 2,430

218K.1411 FORMWORK 7127 MH 79,126 10,110 89,236
,

!.

218K.1412 REINFORCING STEEL

218K.1413 CONCRETE

218K.1414 EMdEODED STEEL

218K.1415 FLOOR FINISH

218K .1416 WATERPROOFING

216K.1417 RUSSING CONCRETE SURFACES \

218K .1418 CONSTRUCTION JOINTS

21dK.141 CONCRETE WORK 7127 MN 79,126 10,1,'O 89,230

,

718K .142 STRUCTURAL + MISC. STEEL i

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

218K.1421 STRUCTURAL STEEL 10 TN 200 MH 2,603 7,500

*

218K.142 STRUCTURAL + MISC. STEEL 200 MH 2,603 7,500 10,103

,

218K.149 PAINTING
.. .. .............................

,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .___
- - - - -
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UNITED ENGINEER 5 & CONSTRUCTORS INC. PAGE 98

PLANT CODE COST 94515 2.5 IN HG AV - PIDDLETowN, USA
04/12/77

148 07/76 1139 MwE PRES 5URIZED WATER REACTOR

....... FACT 0av ........ ...................... SITE * ...***..***..******.. TOTAL

ACCT NO. ACCOUNT DESCRIPT!GN QUANTITY COSTS GUANTITY LABOR MR$ LABOR COST MATERIAL COST COSTS

e......... .......................... .......... ............. .......... ............ ............. ............. .............e

218C.1491 CONCRETE 15000 SF 300 MM 2,871 1,500

218c.1492 STEELWORK 10 TN $0 PM 479 60

216K.1493 METAL DEcc 2730 SF 54 Mn 517 270

404 MM 3,867 1,830 5,697
21dt.149 PAINTING

215E.14 SUPERS 1RUCTURE 7731 MH 85,596 19,440 105,034

216C.1 BLOG. STRUCT 15715 MM 176,619 76,185 252,804

218C.2 SLOG. SERV.
.....................................

218E.21 0R4145 + PIPING 6 EA 751 MH 9,731 6,000

218K.24 LIGHTING + SERVICE PCWER 2700 SF 809 MH 9,948 4,590

1560 MH 19,679 10,590 30,269
21eK.2 SLOG. SERV.

17275 MM 196,295 86,775 283,073
215K. PIPE TUNNELS

218M. HVCROGEN REC 04sINER STRUCT
............................-- ......

2184.1 SLDG. STRUCTURES
.. .................................

218M.11 EECAVATION WORK

218M.111 EARTH EXCAVATION

218M.112 ROCK EXCAVATION

2189.113 CONCRETE FILL

218M.114 FILL + SACKFILL

218M.115 DEWATERING

218M.11 EECAVATION WORK

___



. ,.
_

._ _ . _ .

PLANT CJDE COST B4 SIS 2.5 IN HG Av MIDDLE 7023, USA

148 07/76. '1139 MWE PRE 55U21ZE0 WATER REACTOR 04/12/77

....... FACTORY eo.eee.* .e**.e..e.....***ese.e $1TE ....**.eeeeeeee.******* TOTAL
ACCT NO. ACCouti DESCRIPTION QUANTITY COSTS OUANTITV LABD2 H25 LA602 COST EATEal&L COST. COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. .......m......

21tM.13 SUssTRUCTURE CONCRE1E
.....................................

218M.131 FORMWORK 100 sr 80 MH 8e3 100

218M.132 RE!NF. STEEL 2 TN 71 Mu 917 800 ,

21EM.133 CONCRETE 20 CV 35 MH 356 700
.

218M.134 EM8E00E0 STEEL

218M .135 FLOOR FI415M

216M 136 WATERPROOFING 400 SF 6 MH 75 40
.

218M.137 CONSTRUCTION JOINTS

218M.13d RusetNG CONCRETE SURFACES

218M.139 w!RE FABRIC 600 SF 12 MH 154 72

21dM.13 SUBSTRUCTURE CONCPETE 206 Mn 2,385 1,717 4,097

218M.14 $UPERSTRJCTURE
.....................................

218M.141 CONCRETE work
.....................................

218M.1411 FORMWORK
.....................................

218M .14111 FORMWORK-*000 1400 SF 1260 MH 13,912 1,400

218M.14112 FORMJORK-METAL

218M.1411 FORMWORK 1260 MH 13,912 1,400 1,5,312

43 T'N 1720 MM 22,212 17,200218M.1412 REINF. STEEL

218M.1413 CONCRETE 480 Cy 960 MH 9,804 16,800

218M.1414 EMBEDDED STEEL 1 TN 150 MN 1,804 1,500

218M.1415 FLOOR FINISH

218M.1416 W4TERPR00FING

. . , ,
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UNITED ENG!NEER$ & CC~STRUCTORS INC. PAGE 100
PLkNT CODE COST DASIS 2.5 IN HG AV - MIDDLETOWN, USA

148 07/76 1139 Mdf PRESSURIZED WATEP 4 ACTOR 04/12/77

....... FACTORY **...... .....................* SITE *********************** TOTAL
,

ACCT NO. ACCOUNT DESCRIPTION QUANTITY COSTS CUAATITY LABOR HR$ LABOR COST MATERIAL COST COSTS

4......... .......................... .......... ............. .......... ............ ............. ............. ..............

218M.1417 RU3BING CONCRETE SURFACES

21FM.1418 CONSTRUCTION JOINTS 350 SF 350 MH 3,865 350 |
,

|

216M.141 CONCRETE W0e( 4440 MH 51,597 37,250 88,847

218M.142 STRUCT + MISC STEEL
.......... ..........................

21,8 M .14 21 STRutT. STEEL 5 TN 100 MH 1,302 3,750

1 TN 60 MH 782 1,200218M.1423 MISC. FRAPES, ETC.

219M.14' STRUCT + MISC STEEL 160 MH 2,094 4,950 7,034

216M.145 ROOFING & FLASHING 300 SF 21 MM 233 300
.....................................

218M.1451 8.U.R00F 6 FLASH (NO INSUL)

218M.145 ROOFING & FLASHING 21 MM 253 300 583

2184.149 PAINTING 1 LS 100 MH 957 100
...................................__

218M.1471 C ONC R E T E

2184.1492 STEELWORK

2184.1493 METAL DECK

218M.149 PAINTING 100 MH 957 100 1,C57

2184.14 $UPERS1RUCTURE 4721 MH 54,921 42,600 97,521

218M.1 SLOG. STRUCTURES 4927 MH 57,306 44,312 101,618

218M.2 UUILDING SERVICES 1 LT 200 MM 2,586 2,500

................__...................

218M.24 LIGHTING + SERVICE POWER

218M.2 BUILDING SERVICES 200 MH 2,586 2,500 5,086

i - - _ _ _



00CDVE6 Od(300GGQ9'4 @OOO90W(s9EO6 Bdd. ~CDCG 000
PLANT CODE COST BASIS 2.5 IN HG Av - WIDDLEfotN, USA

148 07/76 1139 MWE PRES $U212E0 WATER *EACT0a 04/12/77

..***** FACTORY ******** ********.************* SITE *.e.******************* TOTAL
A C C T. h0. ACC004T DESCRIPTION QUANTITY COSTS CUAATITY ' LABOR HR$ LABOR COST MATERIAL CO$f COSTS
e......... .......................... .......... ............. .......... ............ ............. ............. ..............

f216M. HTO#0 GEN RECOM91NER STauCT 5127 MM 59,802 4e,812 106,704

216P. CONTAIN EO HATCH MSLE SHLD
.....................................

218P.1 SHIELO STRUCTURE
.....................................

218P.13 SuuSTRUCTURE CONCSETE

216P.14 $UPERSTRJCfuRE
.....................................

218P.141 CONCtETE wo#E
'

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

2169.1411 FORRdQRK
.....................................

218 P .14111 FORMdORh-W003 7500 SF 6750 MN 74,537 7,500

218P .14112 FORMWORK-METAL

218P.1411 FORMw0RK 6750 MH 74,537 7,500 82,037

21 EP .1412 REINF. STEEL 35 TN 1403 MM 18,077 14,000

218P.1413 CONCRFTE 280 CY 560 MN 5,715 9,800

' 218P.1414 EMBEDDED STEEL

218P.1417 RUS91NG CONCRETE SURFACES

218P.1418 CONSTRUCTION JOINTS 300 SF 300 MH 3,313 300
!

215P.141 CONCRETE WORK 9010 MN 101,647 31,600 133,247

218P.14 5UPERSTRUCTURE 9010 MH 101,647 31,600 133,247

218P .1 SHIELD STRUCTURF 9010 MH 101,647 31,600 133,247

218P. CONTAIN EQ HATCH.MSLE SHLD 9010 MH 101,647 31,600 133,247'

!

4
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UNITED ENGINEERS & CONST RUC T OR S IhC. PAGE 102
PLANT CODE COST 8A515 2.5 IN MG Ad - MIODLET0hN,U54

148 07/76 1139 mdE PRESSURIZE 0 WATER REACTOR 04/12/77

e...e** FACTORY ***e**** ******e*******e******* $1TE eeee******************* TOTAL |

ACCT N O. ACCOUMT DESCRIPT!01 QUANTITY C0575 CUANTITY LABOR HR$ LABOR COST MATERIAL COST COSTS

e......... eeeeee...e................ ...eeeeeee ............. e......... ............ eeeee***eneee eeeeeeeeeeeee eeeeeeeeeeeeee

2185. HOL01%6 POND
....___......... __................__

2185.1 POND STRUCTURE
.............. ___...................

2185.11 Ex(AWATION w0RC
.................___.........______..

2185.111 EAWTH EXCAVATION 2205 CY 552 MN 5,913 2,205

2165.112 ROCK E4CAVAT104

2185.115 CONCdETE FILL

2165.114 FILL + BACKFILL 262 CY 79 MH 787 262 |

2185.115 PU4 PING

21df.11 EXCAVATION wCRu e31 MH 6,700 2,467 9,167

i
i

2185.13 SudSTRUCTURE CONCRETl
.....___........................____.

2185.131 F049 WORK 5040 SF 4031 MH 44,511 5,040 ,

1

2185.13? RE!NF. STEEL 2$ TN 875 MH 11,301 10,000
|

2185.133 CONCAETE '20 CY 735 MH 7,505 14,700

2185.134 EM8EDOED STEEL

2185.135 FLoca FINISH 4480 SF 89 MH 908 45

2185.136 WATERPROOFING

~2185.137 CONSTRUCTION J0!his 630 SF 630 MM 6,956 630

2185.138 RU3BING CONCRETE SURFACES

2185.139 WATERSTOPS

2185.13 $USSTRUCTURE CONCRETE 6360 MM 71,181 30,415 101,596

2185.1 POND STRUCTURE 6991 MH 77,881 32,882 110,763

|

l

- _ _



-
PLAST C30E COST CASIS 2.5 IN HG AV - MID D LE T0"2,U S A

148 07/76 1139 RHE PRES $U2IZED WATER REACTO2 04/12/77

******* FACT 027 ******** ***********e********** SITE ****'****************** TOTAL
ACCT NO. ACCOUNT DESCRIPT!CN 820ANTITY COSTS GUANTITY LABOR HR$ LAOO3 COST MATEGIAL COST COSTS
*e ee ...e e eeeeeeeeeeeeee***eeee*** ....ee**** eeeeeeeeeeeee eeeeeeeee. ......eeeeee e eeeeeeeeee. ....eeeeeeeen eeeeeeegeeeeee

2145. HOLDING PONS 6991 MH 77,881 32,882 110,763

218T. ULTIM ATE HEAT SINn STRUCT
.....................................

218T.1 SLOG. STRUCT
.....................................

218T.11 EXCAWATION WORK
.....................................

216Te111 EA9TH EXCAVATION 5130 CV 1275 MH 13,655 5,100

218T.112 R3CE EMCAVATION 11000 Cy 8803 MH 94,252 44,000

218T .113 CONCRETE FILL 1200 cv 1200 MH 12,254 38,400

2187.114 FILL + aACKFILL 2500 CV 750 MM 7,464 2,500

218T.115 DEWATERI:4G

213T.11 FXCAVATION JORc 12025 MH 127,625 90,000 217,625

218T.13 SudSTRUCTURE CONCRETE
.....................................

218T .131 FORMJ0RK 1550 SF 1240 MN 13,694 1,550

218T.132 REINF. STEEL 150 TN 5251 MM 67,807 60,000

218T.133 CONCRETE 1520 CT 2660 MH 27,164 53,200

218T.134 EMSEDDED STEEL 1 TN 150 MN 1,804 1,500

218T.135 FLOOR FINISH 1C000 SF 200 MM 2,042 100

,218T.136 WATERPR00 FIN 6

218T.137 CONSTRUCTION JOINTS 1000 S'F 1000 MH 11,042 1,000

218T.138 WIRE FASRIC 10000 SF 200 MH 2,583 1,200

218T.139 WATERSTOP 1000 LF 60 MH 612 700

218T.13 SUBSTRUCTURE CONCRETE 10761 MN 126,748 119,250 245,998
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UNITED ENGINEERS E CONSTRUCTORS LAC. PAGE 104

PLANT CODE C0si 8Asts 2.5 IN HG AV - MIDDLETowN, USA

148 07/76 1139 MWE PRESSURIZED WATER RE ACTOR 04/12/77

' eeee... FACTORY ***e**** ************e*****ee*. 5ITE *ee.*e.*eeeeeeeee****ee TOTAL

ACCT NO. ACCOUNT DESCRIPTION WJANT!IY C0575 GUAhTITY LABOR HR5 LABOR C05T MATERIAL COST COST 5

eeeeeeeeee ..........ee.............. ....ee**e. ............. .......... ............ eeeee++.. e . .....eeeeeeee eeeeeeeeeeeeee

218T.14 SUPERSTRUCTURE
.....................................

218 T .141 CONCRETE WORK
.........................-...-.......

218T .1411 FORMwSAK
....._. ....___...........-_.......__

218T .14111 FORPdORC-WOOD 125000 SF 112500 aM 1,242,270 125,000

21 P T .14112 FORFwoRr-METAL 1C000 SF 300 Mw 10,414 9,000

2131.1411 FORMwCRK 113300 MH 1,252,684 134,000 1,386,684

218T .1412 REINF. STEEL 700 TN 26000 PH 361,572 280,000

218T.1413 C04 CRETE 7350 Cr 14700 MH 150,116 257,250

218 T .1414 EM4EDCED STEEL 2 TN 300 MH 3,604 3,000

218T.1415 FLOOR FI415H It000 SF 360 Mn 3,6?? 183

218T.1416 WATERPROOFING

218T.1417 RU391NG CONCRETE SURFACES 27000 SF 811 MH 8,283 270

218 T .1415 C o *J S T R U C T I O N JOINTS 8000 SF 8000 MH 89,340 8,000

2137.141 CONCRETE bORK 165471 MH 1,868,2aC 682,700 2,550,980

218T.142 STRUCT + MISC. STEEL
.....--..............-____...........

,

I

218T.1421 STRUCT STEEL 230 TN 4600 MH 59,881 172,500

218T.1423 MISC. FRAMES, ETC. 7 TN 420 MH 5,465 8,400

218T.1425 FLOOR GR411NG (6ALv.) 270 SF $4 MH 704 810

2187.1426 STAIR TREADS 13 5 E A 135 MH 1,757 4,725

218T.1427 H4NDRAIL 700 LF 526 MH 6,845 7,000

2181.142 STRUCT + MISC. STEEL 5735 MH 74,655 193,435 268,090

. _ _ _ _ _ .. _



___ _ _ .
_

. .mD%URV MUDU COST 02$15 2.5 IN HG AV MIDDLETOWN, USA-

.148 07/76 1139 MWE PRE S$dRIZ E D W AT ES EE AC TOR 04f12/77

eees.e* FACTGRf **ese*** e**eee*******ee******* SITE *eee**e**eeeeeeeeeeeeee TOTALACCT. N0e' ACCOUNT DESCRIPTIO:4 GUANTITY COSTS GuAhTITY LABOR HRS LA80R COST MATERIAL COST COSTSeeeeeeeees'eeeeeeeeeeeeeeeeeeeeeeeeee seeeeeeeee seeeeeeeeeeee eeeeeeeeee eeeeeeeeeeen eeeeeeeeeeeee eeeeeeeeeee . eeeeeeeeeeeee.
218T.143 EITERidR WALLS-
.....................................

2187.1431. CONCRETE' watts
-

218T.1452/ MASONRY dALLS"

( ti !

218T.143 EXTERIOR WALLS

-

218 T .145 RO QEING + F L4 Sn t Nb
~

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

218T.1452 SU ROOF + FLASM (No !!.Ss? )
q

*~

21ST.145 ROOFING + FLA$HING '
., ,

- 218T.146 INTERIOR WALLS + PARTITION -

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

,

218T.1461 CONCRETE WALL $
:

218T.1462 MASONRY WALLS

218 T .146 3 PARTITIONS
m

'213T.146 !NTERIOR BALLS + PARTift0N *

- ,e " ' *
_ ,

,.

.o* -

- 218T.147 DOORS + d!N00d5
.....................................

.

.
--

218T.1472 PERSONNEL 000RL .85 SF ' 68 Md 789 ' ' 1,020,..
., .. ,-

.

. , . /',-
.

E"', . ~ '
'

218T.1473 SASH + GLAl!NG
- s .,

4, - "A

21A* Tit? ./000R$_+_ WIN 00J5 68 MH 789
%

1,020 '1,909--

'
%j .. .. n s.

218T.149- -PAINTING
. \

'

f .
................'....,............... T.

% . . . . . ' "w . # 4-.
- x

'( 218T.1491 CONZR ETr (W AT ERSE A(;1NG V
, , 3300 SF 66 Mn. 632 . 1,650

&
_

.,. ~"
' .

- ; 21.8T.1492 STEEtwCRK -240 TN -1200 MN 11,484 , 1,440-
'

! e -
,

: 218T .149 3 METAL DECK 1C000 SF 200 MN 1,914 1,000
1

, e

5

't-

/
> _<
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UNITED ENG.uEERS & CONSTRUCTORS thC. PAGE 106

PLANT CJDE COST BA525 2.5 IN HG AW - PIDDLFTCwN, USA

148 07/76 1139 MwE PR855URi!EP uAff4 REACTOR 34/12777

....... FACTORT ******** ********************** SITE *********************** TOTAL

ACCT NO. ACC004T DESCRIPT304 QJANTITY #05T5 GUAATITY LABOR HR$ LABOR COST 4ATERIAL CO5T COSTS

+......... .......................... .......... ............. .......... ............ ............. ............. ..............

700 LF 140 4H 1,340 70
218T.1494 HANDRAIL

1606 MN 15,373 4,160 19,530
213T.149 PAINTING

21ST.14 SUPERSTRUCTURE 172880 MH ',959,094 881,315 2 840,409
|

195666 MH 2,213,467 1,090,565 3,304,032
21ST.1 dLOG. STRUCT

218T.2 BUILCING SERVICES
..............__.__..................

218T.21 PLU*BING & DRAINS
........................__...........

21 87.211 FLOOR DRAINS 4 PIPING

21sf.21 PLU*u!AG b DRAINS

218T.22 HE AT ING, VENT + AIR COND
. ...........__....'..__..............

218T . 2 21 ROYATING MACHINERY
..___..___..............__...........

218T . 2 211 MECM E3 DIPT RM F A *. + MOTOR 2EA 3,000 1 LT 72 MH 931 93

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

218T . 2 2111 ME(H EQUIPT RM FAN

218T.22112 MECH EQUIPT RM FAh PCTOR

216T.2211 MECH EQUIPT RM FAN + MOT 0R 3,000 72 MH 931 93 4,024

218T . 2 212 SWITCHGEAR RM FAN + POTOR 2EA 5,000 1 LT 79 MM 1,024 102

.... .............................__.

218T . 2 2121 SWITCHGEAR RM FAN

218T.22122 SWIT C HGE AR RM FAh MOTOR

218T.2212 SWITCHGEAR RM FAN + MOTOR 5,000 79 MH 1,024 102 6,126

218T.221 ROTATING MACHINERT 8,000 151 MM 1,955 195 10,150

_____- .
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UNITED ENGIAEFRS & CONSTRUCTORS INC. PAGE 108
PLANT CODE COST 9 ASIS 2.5 IN NG AW - m!DDLEfobN, USA

148 07/76 1139 F.E PRESSURIZED .ATER REACTOR 04/12/77

....... FACTUNY ........ .........***......*... Stif ..*.***................ TOTAL

ACCT No. ALC00NT DESCRIPTICN QuahTITY C0575 GuAATITY LA80R M R '. LABOR COST MATER]AL CO5T COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

21st. ULTIMATE HEAT SINK S T Rutt 24,800 19e267 mm 2,221,145 1,091,323 3,337,268

218V. CONTR Rm EMG AIR INTu STR
.......--............................

218V.1 GLOG. SiauctuRE
. . . . . . .................__.............

218V.11 EXCAWAi!3N WORK
..................__.................

218V.111 EARTH EXCAVATION 8100 cv 2025 mn ?1,689 8,100

218V.112 ROCK EXCAVAftom 135 Cf 109 MM 1,165 540

218W.113 CONCRETE FILL

218V.114 FILL & BACKFILL 5500 CY 2850 au 28,364 9,500

218v.115 PUMP!hG

218V.110 CHAIN LINu *ENCE (7' w!GH) 1600 LF 480 MH 4,474 10,400

218V.11 EXCAWAfl0N dORK 5464 MH 55,695 28,540 84,235

218v.13 Sud5TauCTURE CONCRETE
...................-- ...............

218W.131 FOR= work 3600 SF 2880 MH 31,802 3,600

21PV.132 REINF. STEEL 10 TN 351 MH 4,531 4,000

218V.133 CONCRETE 150 CY 228 MM 2,3?8 4,550

218v.134 Em8EDDED STEEL 1 TN 150 MH 1,804 1,500

218V.135 Flo0R FINISH

218V.136 WATERPROOFING 1C50 SF 21 MH 196 105

218v.137 CONSTRUCTION JOIhT5 500 57 500 MN 5,522 500

218W.138 Ruse!NG CONCRETE SURFACES

218v.139 REMOVABLE CONCRETE PLUG 5 (

218V.13 $UB5fauCTURE CONCRETE 4130 MH 46,183 14,255 60,438

I - .
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UNITE 0 ENGINEERS & C0h57auCT0a5 thC. PAGE 110

PLANT CODE COST sASIS 2.5 IN HL AV - M100iEf0.N, usa

148 07/76 1139 M.E P8E55ue 2ED wAlfa REACT 0e 04/12/17

....... FACf06r ........ ....................*. $1TE **.**..***.. ***.....*. 70fAL

ACCf NO. ACCOUNT DESCRIPfl0N QUAf4TITY COST 5 GuAhfi1Y LAdQR MR$ L Aboe COST MATERIAL COST C05f5
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

218V.1491 CO. CRETE

213V.149 Patut1NG

219V.14 5UPERSTauCiuRE

215V.1 SLOG. SteuCYueE 9594 MM 101,879 42,795 144,673

218V.2 Bu!LDING SERVICES
.....................................

|
|

218v.22 EMEaG.O.A.0uCT(UNDERGRND)

216V.2 du1LDING SERVICES

|
213V. CONTh RM EMG Ate Isla STR 9594 -H 101,978 42,795 144,673

'

21 SieuCTURE5 + IMPROVEdENTS %,902,426 4716266 "H $5,696,709 39,776,622 101,375,757
.

i

|

I

-_ _.



- - - - . _, _
PLANT CODE COST WASIS 2.5 IN MG AV - M I D D LE 7 032.U S A

148 01/16 1139 MdE PRESSU2IZED WATER KEACTOR O&#12177

a.o.*.. FACTORY-*.****** e...****.******.e.**** $1TE **o***....e...e.eeeeees TOTAL
ACCT N O. - ACCOUNT DESCdIPTIPN 30ANTITY COSTS GUAhTITY LABOR H2S LABOR COST MATERIAL COST C0 PTS.......... .......................... .......... ............. .......... ............ ............. ............. ..............

22 . REACTOR PLANT Ecu!PMENT
.....................................

2204 huCLEAR STEAM SUPPLY (NESS)
.....................................

2204.1 QUOTED NSS$ PRICE 1 LT 65.000,000

2204.2 OISTRIeuTED NSSS COST
.....................................

220A.21 RE AC T04 EQd!PMENT
...................................__

2204.211 VESSEL STRUCTURE

22CA.212 VESSEL INTERNALS
............ ........................

22 CA . 2121 loser INTERNALS

220A.2122 UPPER !*4 t E R N A L S

220A.212 VESSEL INTEd4ALS

2 2 CA . 213 CONTRPL ROD SYSTEP
.....................................

22CA.2131 CONTROL 4005

220A.2132 CONTROL 400 DRIVES

2234.213 CONTROL ROD SYSTEM

223A.21 REACTOR Eeu!P4ENT

2204.22 MAIN HEAT IFER IPORT STS
- ......... ...........................

22 0A . 2 21 MAIN COOLANT PUMP $

220A.222 REACTOR COOLANT PIPIhG

220A.223 STEAM GENERATORS

2204.224 PRESSURIZER

_ _ _ .



, . . . .. .
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PHITFD ENG!hEERS & CONSTRUCTOR 5 I P. C . POGE 112
PLANT CODE COST 8 ASIS 2.5 IN HG AV = MIDDLE Town,uS A

148 07/76 113@ MeE PRES 5URIZED WATER RE ACT OR 0A/12/77

ee..... FACTORY *****ee* * * * * * * * * * * * * * . * * * * SITE esees *eeeeee********** TOTAL

ACCI NO. ACCOU1T DESCRIPTION Q'JANTITY COSTS CUAATITY LABOR HR5 LABOR COST PATERIAL COST C0515

.......... .................e e**e .. .......... ............. **........ ............ e ee...eeeeee ... ......... eeee...eeeeee.

220A.225 PRE 55UR12ER RELIEF TANK

220A.22 MAIN HEAT aFEr MPORT 575

220A.23 SAFEGUARDS SYSTEM

22 0 A . 2 31 RESIDUAL HEAT RMVL SYSTE4
................................--...

22 0 A . 2 311 RHR PU4P5 5 DHIVES

220A.2312 RHR HEAT EXCHANGER

220A.231 RESIDUAL HEAT R*VL SYSTEM

220Ae232 SAFETY I4 JECT 10N SYSTEM
...................................--

220A.2321 St PUMP 5 & DRIVES

220A.2322 ACCUMULATOR TANKS

220A.2323 BORON INJECTION TANA

220A+232A BORON INJECTION SURGE TANK

220A.2325 n0RON IsJ RECIR( PUMP 40RV
|2204.232 SAFETY I f*J E C T I O N SYSTEM .

1

220A.23 SAFEGUARDS SYSTEM

220A.75 FUEL HANDLING & STORAGE

2204.291 FUEL HANDLING TOOLS

7204.25 FUEL HANDLING & STORAGE
,

1

220A.26 OTHL9 EQUIPMENT
.....................................

2204.261 C O OL A N T TREATMENT C RECVRY

- _ . _ _



__ . .~ . - - .-

. IA nf ~ W UPLAST CODE COST BASIS' 2.5 Im HG Av - MIDDLETOWNeUSA
148 07/16 1139 KWE PRE 55U2TZED WATEG REACTOR 04/12/77

*.eeee* FACTONY ******** *****.**************** SITE *********************** TOTALACCT h0 ACCouvT DESCPIPTION ouANTITY COSTS Guanitiv LABOR HR5 L As04 COST MATERIAL CCST COSTSe......... .......................... .......... ............. .......... ............ ............. .......ne.... ..............

2204.2611 ROTAfghG MACHINERY
.....................................

22 0 A . 2 6111 CENTNIFUGAL CHRG PMP 4 MTP
4

220A.26112 P05 DISPL CHRG PPP R ATR

220A.26113 BORI C ACIO XFER PPP & MTR

2204.26114 CHILLER PMP & MTR

220A.26115 u0R04 INJ 1/u PwP % MTR

220A.2611 ROTATING MACHINERY

22 0 A . 2 612 NEAT TRANSFER EQUIPMENT
.....................................

22 0 A . 2 6121 MODE R ATjNG HE

2204.26122 HN COCLANT P9P SEAL M20 MX<

2204.26123 CHILLER,

! 220A.26124 REGErdERATIVE HX
a

220A.26125 LE TOOWN dXi

22 0A.26126 E XCE S S LETDOWN Hx

220A.261 ?? LE TOOWN CHILLER HX

220A.26128 LE TDOWN REHEAT HA

2204.2612 HEAT TRANSFER EQUIPME NT

2204.2613 TANKS & PRESSURE VESSELS4

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

2204.26131 VOLUME CONTROL TANK
,

. 22 0A.26132 CHIL L E R SURGE TANK

.' 2204.26133 BORI C ACID BATCH TANK

220 A . 26134 CHEMICAL DRAIN TAhK

i

_ _ - _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . -- . ~
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PAGE 11%
UNITED ENGINEERS & CONSTRUCTORS INC.

PLANT CODE COST SAS!$ 7.5 IN HG AV - M IDDLE TOWN,US A 34/12/77
148 07/16 1139 MdE PRES $URIZE0 WATER REACTOR

******* FACTORY ******** * * * * * * * * * * * * * * * * * * * * . * SITE *********************** TOTAL

ACCT NO. ACCOUNT DESCRIFTION QUANTITY COSTS CdAhTITY LABOR nRS LABOR COST MATER (AL COST COSTS

e......... ................** ....... .......... ............. .......... ............ ......e** ... ****eeeeeeeee **e++e**+e****

2204.2613 TANKS $ PRESSURF VESSELS

2204.2614 PURIF 6 FILTRATION EQUIP
.. .................... .............

220A.26141 MIXED SED 3EMIN!

220 A.26142 C A TION DEMINS

2204.26145 PROCESS FILTERS

2204.76144 SEAL WATER INJ FILTEG

2 2 0 A . 2 614 5 THERMAL *EGENERATION DEMIN

220A.2614 PURIF & FILTRATION EQUIP

2204.261 COOLANT TAEATMENT & RECVRY

220A.262 MAINTENANCE EQU1FFENT

| 2204.76 OTHER EQUIPMENT

I

220A.27 INST RUMENT ATION 6 CONTROL

220A.2 DISTRIBUTED NSS$ COST

220A.3 UNDISTRIBUTED NSSS COST
65,000,000

220A. NUCLEAR STEAM SUPPLY (NSS$) 65,000,000

2208. NS$5 OPTIONS

221 REACTOR EQUIPMENT
...................... ............__

221.1 REACTOR VESSkL + ACCESSORY
.....................................

221.11 REACTOR SUPPORT
............ ........................

221.111 CONCRETE WORK

_
_ . .

-
_



UMITED EEGIR E E R S S CO STRUCTORS 12C. GhGE 115
PLAuf CODE COST CASIS 2.5 IN HS Av - P100LE T035,US A

148 07/70 1139 PWE PRE 5 5 U2 t l E 0 WATER REACTOR 04/12/77

eeeee.. FACTORY ees.eeee seeeeeeee.eeeeeeeeeeee SITE seeeee****eeeeeeeeeeese TOTAL
ACCT NO. ACCouei DESCRIPTIO4 QUANTITY COSTS GuANTITY LAdOR M45 LAB 02 COST #ATERIAL C05T COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ........,......

221.112 STEEL SUPPORTS 1 LT 475,000 1 LT 2400 MH 33,168 3,317

221.11 REACTOR SUPPORT 475,000 2400 mw- 33,168 3,317 511,485

221.12 UESSEL STRUCTURE
.....................................

'221.121 800T AND ATTACHMENT 1 L5 58300 MM 762,547 86,107

221.122 CL35JRE AND ATTACH 4ENTS

221.123 STuc5, FASTENERS,5EAL5,G5KT

221.k26 IN5uLATIJN

221.12 WESSEL STRUCTURE 58300 MH 762,547 86,107 848,654

221.13 UESSEL 11TERNALS
.....................................

221.131 L0dF R INTERNALS 1 LT 8400 mn 109,570 11,600

221.132 UPPER INTERNALS 1 LT 5600 MN 73,246 7,700

221.13 VESSEL INTERNALS 14000 MH 183,116 19,300 202,416

221.14 TRANSPORT TO SITE 1 LT 1,800,000
.

221.1 REACTOR WESSEL + ACCESSORY 475,000 74700 mn 978,831 1,908,724 3,362,555
.

221.2 REArTOR CONTROL DEVICES
........ ...........................

221.21 CONTROL 200 5 7 5 T e'.

221.211 CONTROL R000

221.212 CONTROL R00 DRIVES (CRD) 65 EA 11052 mw 144,556 16,231

221.213 CR0 MISSILE SHIELD 1 L5 1300 MM 17,966 1,935

221.214 C R OM SEI5mIC SUPPORTS 1 LT 364 mM 5,030 20,000

221.215 CR045 e R005. PU RECYCLE
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UNITED ENGINEERS & ANSTRUCTORS INC. PAGE 116 /

PLANT CODE COST 3 ASIS 2.5 IN HG Av - F 10 D LE T o m N,*.$ A

148 07/76 1139 MdE P R E 5 50R IZ E 0 DATER RE- C f 0R 04/12/77

* ....... FACTORf ******** ********************** StiE *********************** TOTAL

ACCf NO. ACCOUNT DESCRIPTICM QUANTIff COSTS GUANi1TV LABOR HR$ LABOR COST MATSRIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

221.21 CONTROL RCD Sf5 TEM 12716 mH 167,552 38,166 205,718

221.2 REACTOR CONTROL DEWICES 12716 MH 167,552 38,166 205,718

.

221. - REACTOR EQUIPMENT 475,000 87416 MH 1,146,333 1,946,890 3,568,273

222. MAIN HEAT IFER XPORT SVS.

222.1 PEACT0h CORE COOLANT sys.
........._.................... ......

222.11 FLUID CIRCULAi!ON OR. $VS.
.....__..............................

222.111 ROTeilNG MACHINERY
......................... ..........

222.1111 MAIN CocLANT PU=PstontvE5 4 EA 23000 MM 303,787 26,875

.................._................__

222.11111 MAIN COOLANT PUMPS

222.11112 MAIN COOLANT PJMP DR!dFS

,

22?.1111 MAIN COOLANT P UM P S 1,0 R I VE 5 23000 MH '303,987 26,875 330,862

|

222.111 ROTAIING >ACHINERv 23003 MH 303,987 26,875 330,E62

222.118 INSTRUMENTATION + CONTROL

222.119 FodNDai!ONS / $ KIDS
.................................. __

222.1191 C ONC R E TE WORK

222.1192 STEEL SUPPORTS 1 Li 775,000 1 Li 5417 MN 74,863 7,486

222.119 FOUNDATIONS / SE!DS 775,000 5417 MH 74,863 7,486 857,349

222.11 FLUID CIRCutATION 04 SYS. 775,000 28417 MH 378,850 34,361 1,188,211

._ - .m - |
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UNITED E P4GI RE E R S & CONSTRUCT 02S INC. PACE - 117' PLANT CODE COST 84515 2.5 IN HG AV - MICOLETOWN, USA
148. 07/76 1139 MWE PRESSU212E0 WATER REACTOs 04/12/77

!
******* FACTORY ******** *****+**************** SITE *********************** TOTALACCT NO. ACCOUNT DESCRIPTION QUANT!!V COSTS CUAAT!TT LABOR HRS LABOR COST MATERIAL COST COSTS.......... .......................... .......... ............. .......... ............ ............. ............. ..............

222.12 REACT. COOLANT P! PING 575.
.....................................

222.125 PIPING
.....................................

222.1251 2 I .1. . SMALLER
.....................................

222.12511 SS/NNS 650 La 779 MH 10,099 3,250-

222.12512 SS/ SCI 3060 Le 9240 MN 119,754 36,652

222.12513 SS/SC2 900 Le 2703 HH 34,993 10,710

222.1251 21N.+ SPALLER 12719 MM 16b846 -50,612 215,458

222.1252 2.5 + LARGER
.....................................

222.12521 5S/945 10C00 Le 40,000 1 LT 6003 MH 77,762 7,776

222.12522 SS/SC1 41600 Le 374,400 1 LT 74879 MM 970,465 97,047

222.12523 SS/SC1(FURNISHED WITH NSS) 98820 Le 1 LT 177876 MM 2,305,345 230,535
a

222.12524 SS/SC2 4410 Le 39,690 1 LT 7938 MH 102,879 10,288

| 222.1252 2.5 + LARGEe 454,000 266693 MH 3,456,450 345,646 4,256,186

222.125 PIPING 454,090 279412 atH 3,621,296 396,258 4,471,644

222.126 REACTOR COOLANT VALVES 202 EA 142,107i

' 222.1261 GATE

222.1262 CHECK

222.1265 GLOBE

222.1264 SAUNDERS WEIR

222.1265 RELIEF

222.1267 SALL

- - - .
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. . UNITED cEGINE ERS & C045TRUCT02$ INC. dGE 119PLANT CODE COST DASIS ?.5 IN MG Av - RIODLETOWNeUS A
14C 07/76 1139 ddE PWE55URIZE0 WATER REACTos 04/12/??

*e... e FACTORY *****.** *****.****.e****e***** SITE e***e******eeeeeeeeeeee TOTALACCT NO. ACC004T DESCw!PTION 30ANTITY COST 5 CUANTITT LA80R MR$ LA60R COST MATERIAL COST COSTS ,.e......... .......................... .......... ............. .......... ............ ............. ............. .......g...e..

222.139 Foum0ATIONS / SKlos 1,850,000 9200 4H 127,144 12,714 1,989,858

!22?.15 STEAM GENERATOR E3JIPMENT 1,850,000 56200 MM 776,684 82,159 2,708,843

222.14 PRE 55URIZING SYSTEh
................................. _._

l222.143 T A4K S AND PRESSURE VESSEL 5
.....................................

222.1431 PRESSURIZER 1 EA 5000 MM 65,399 6,450

222.1432 PRES 5URIZER RELIEF TANK 1 EA 700 MW 9,156 860

222.143 TANKS AND PRES $URE WESSELS 5700 an T4,555 7,310 81,865

222.148 INSTduMENTATION + CONTROL.

'

222.149 FOuNoATIJN5 / SK105
.....................................

222.1491 CONCRETE WORK

222.1492 5 FEEL SUPPORTS 1 LT 100,000 1 LT 500 MH 6,910 691

222.149 F00k1AT!0NS / SKIDS 100,000 500 MN 6,910 691 107,601

222.14 PkESSURIZING SY3TE1 100,000 6203 Mn 81,465 8,001 189,466

222.15 PRI COOL PIPE WHIP RESTRNT 1 LT 490,000 1 LT 3333 MH 43,593 4,359
'

; . . . . . . . . . . . . . . . . . _ _ . . . . . . . . . . . . . . . . . . .

222.151 PLATE
,

222.152 $ HEAR Lud$
4

222.153 ANCHORS
1

222.154 BEAMS

222.155 U-90LT & NUTS

222.156 WELOS
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UNITED ENGINEERS & CONSTRUCTORS IhC. PAGE 120

PLANT CODE COST 8 ASIS 2.5 IN HG AV - PIDDLET0WN, USA

148 07/76 1139 MwE P R E S SUR IZ E D WATER GEACTOR 04/12/77

**.**** FACTORY ******** **eeeee**e*e*******e** SITE ***************e******* YOTAL

ACCT NO. ACCOUNT DESCRIPT!CN 3JANTITY COSTS GUAhTITY LABOR HR$ LABOR COST MATERIAL COST C05T5

e ........ ............e............. ...eeeee*. ............. eeeeeeeeee * ..eeeeeeee e*eeeeee**ee* eeeeeeeeeeeee eeeeeeeeeeeeee

222.157 ELASTO-PLASTIC MATERIAL

222.15 PRI COOL PIPE WHIP RF5TRNT 490,000 3333 MH 43,593 4,359 537,952

222.1 AEACTOR CCRE COOLA[T SYS. 3,949,757 374562 MH 4,914,112 526,360 9,390,229

!

22?. MAIN HEAT RFER XPORT SYS. 3,949,757 374562 MM 4,914,112 526,360 9,390,229

223. SAFEGUAR35 SYSTEM
........___..........__..............

223.1 RESIDUAL HEAT REMOWAL SYS
....__....__.................. __....

223.11 ROTATING MACHINERY
..............................__.....

223.111 RHR PUMPS AND DRIVES 2 EA 2000 MM 26,435 2,200

...__.....__.........................

223.1111 RHR PUMPS

223.1112 RHR PUMP DRIVES

225.111 RHR PUMP 5 AND DRIVES 2000 MH 26, A 3 5 2,200 28,633

2000 MH 26,433 2,200 28,633
223.11 ROTATING PACHINERY

223.12 NE AT TRANSFER EQUIPMENT
......__.......... ... ...........__.

223.121 RHR HEAT EXCHANGERS 2 EA 1000 MH 13,080 1,100

223.12 HEAT TRANSFER EQUIPMEht 1000 MH 13,050 1,100 14,180

223.15 PIPING
............___... ___.. ............

223.151 21N + SMALLER
.......................___...........

2240 Le 6721 MH 87,104 26,656
221.1511 55/SC2

_ _ _
- . _



"~" ^

P L A *4 T 'C O D E COST ~ BASIS
. 2.5 IN _ MG Av . RIDDLE TOWN,US A

. ULGE W1
148 07/76 1139 mwE paE55Ua!2ED WATEa aEACToa 04/12/77

eeeeee. FACTony ........ ee.....e.eeeeee....... $3TE ******ee********e****** TOTALACCT NO. ACCou:4T DEsteIPfl0N QU A P. 71 T V COST $ CuAhTITY LABOR MAS LAe0R COST' 4 ATE 81AL COST COSTSeeeeeeeeee eseeeeeee. ......eeeeeeeee eeeeeeeee. ............. .......... ............ ............. ............. .......eeeeee.

223.151 !!N + 5 FALLER 6721 MM 87,104 26,656 113,760

223.152 2.51.1 + LARGER
.....................................

223.1521 ss/ sci 14040 La 126,360 1 LT 25273 MM 327,549 32,F55

223.1522 SS/$C2 55380 LB 498,420 1 LT 99684 MN 1,291,945 129,195

225.152 ?.51N + LARGER 624,780 124957 MM 1,619,494 161,950 2,406,224

" 223.15 PIPING 624,780 131678 MM 1,706,598 188,606 2,519,984

223.16 RHR VALVES 20 E A 7,526
.....................................

223.161 GATE .

223.162 CHECK

223.163 glade

223.165 aELIEF

223.166 dUTTERFLY

223.16 -RHR VALVES 7,526 7,526

i
'

223.17 PIPING - 415C. ITEPS
.....................................

I 223.171 HANGERS e SUPPORTS 13000 LB 19,500

223.172 INSUL ATION

223.173 SPECIALTIES

223.17 PIPING - MISC. ITEMS 19,500 19,500

223.18 INSTRUMENTATION + CONTROL 1 LT 26,460 1 LT 203 Me. 2,482 124

223.1 aES! DUAL HEAT REMOVAL STS 678,266 134881 MH 1,*48,592 192,030 '2,618,889

4

1

d
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GG WRGOOOCuSDGDG 8c& PA00, 000
PLANT CJDE COST BASIS 2.5 IN HG AV - M!00LET092, USA

148 07/76 1139 Mdt PRES $USIZED WATER REACT 02 04/12/77

***e.** FAC10RY ******** **********e*********** $1TE *********************** TOTAL
ACCT NO. ACCOUNT DESCRIPTION QUANTITY COSTS CUANTITV LABOR HRS LABOR COST MATERIAL COST CCSTS
*......... .......................... .......... ............. .......... ............ ............. ............. .......b eeee.

223.3511 SS/NNS 1680 La 2016 MN 26,127 8,400

223.3512 $$/SC1 3350 Le 10021 MW 129,873 39,746.
!

223.3513 SS/SC2 3960 Le 11879 MM 153,963 47,124

223.3514 SS/SC3 480 La 1440 MH 18,662 5,712

223.351 214 + SMALLER 25356 MH 328,622 100,982 429,604

223.352 2.5tN + LARGER
i .....................................

223.'3521 $$/SC1 3SC10 LB 342,090 1 LT 60418 MM 886,722 88,672
4

223.3522 SS/SC2 25180 Le 226,620 1 LT 45324 MN 587,415 58,742

223.352 2.5IN + LARGER 568,710 113742 Mw 1, 4 74,1's? 147,414 2,190,261

223.35 p! PING 568,710 139093 Mw 1,602,759 248,396 2,619,865

223.36 VALVES 121 EA 177,906
.....................................

223.361 GATE

j 223.362 CHECC

L223.363 GLodE

223.364 OIAPwAAGM/SAUNDERS WEIR

223.365 RELIEF

223.369 $PECIAL VALVES
.....................................

223.3691 NEEDLE

223.369 SPECIAL VALVES

223.36 VALVES 177,906 177,906

223'.'37 PIPING - MISC. ITEMS ,
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PAGE 124
UNITED ENGINE 5R$ & CON ST RU CT OR S INC.

PLANT CODE COST SASIS 2.5 IN HG Av - FIDDLET0WN, USA
34/12/77

148 07/76 1139 M.E PRES $dRIZED DATER REACTOR

' ....... FACTORY ........ ...................... $!TE *********************** TOTAL

ACCT NO. ACC0dNT DESCRIPT!CN QUANTITY COSTS GU A r.T I T Y LABOR HR$ LAS3R COST MATERIAL COST COSTS

.......... .......................... .......... ............. .......... ............ ............. ............. ..............
223.371 HANGERS + SUPPORTS 14500 Le 21,750

223.372 INSUL ATION

223.373 SPECIALTIES
21,750

223.37 P! PING - K!$C.lTEMS 21,750

22,3.38 INSTRUMENTATION + CONTROL 1 LT 53,500 1 LT 411 MH 5,025 251

223.5 SAFETY INJECTION SYSTEM S36,866 154123 uw 1,999,311 482,079 3,318,256

223.4 CONTAINMENT SPRAY SYSTEM
....___.....__.......__..............

223.41 ROTAT!hG MACHINERY
......... __.........__....._........

223.411 C0 4T AINMT SPRAv Pu"P * MTR 2 ta 150,030 1 LT 2503 ** 33,042 3,304

..__..___............................

223.4111 CONTAIN*ENT SPRAY PUFP

223.4112 CONTAINMENT SPRAY PUFP MTR

225.411 C O N T A l t.* T SPRAY P U '4 P . Mik 150,000 2500 MH 33,042 3,304 186,346

223.41 ROYAT!;.G rACHINERY 150,000 2500 Mw 33,04? 3,304 186,346

223.42 HEAT TRANFER EQU!FFEAT

|
.............. __..........__........

223.421 CONTAIN. SPRAY HEAT X CHNGE R 2 EA 150,500 1 LT 1000 MH 13,080 1,308

223.42 HEAT TRANFER EQUIPMENT 150,500 1000 MH 13,080 1,308 164,888

,

223.43 YANKS AND PRESSURE VESSELS
..........__.____.........__.....__..

223.431 SPRAY AD0!T!vE TAhK 1 EA 86,000 1 LT 200 MM 2,616 262

223.43 TANK $ AND PRESSURE VESSELS 86,000 200 MH 2,616 262 88,878

e - - _.
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O 6 @~MB76~M 0% DA(30 ' DNS 'PLANT CODE COST 84115 2.5 IN HG AW - R100LET0WNeU54
148 07/76 1139 MWE PRE 55uRIZE0 DATER REACTOR 04/12/77

eeeeeee FACT 0ay seeeeeee eee......eeeeeeeeeeeee $1TE ****eseeeeeeeee**emee** TOTAL -
ACCT NO. ACCCUMT DESCRIPfl0N JJANTIIT COSTS GUA4Tity LA80R was Lae0R COST MATEPIAL C057 COSib ,
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

F

223.45 PIPING i

1,
.......................__............

223.451 214 + $MALLER
3 ................__...................

1

; 223.4511 SS/N45 73d L3 876 MM 11,355 3,650 l
4 .

223.4512 55/SC2 580 Le 1740 mw 22,551 6,902 [

1 223.451 2IN. + $MALLER 2616 Ma 33,906 10,552 44,458

h 223.452 2.514 . LARGER
> ......_____........... ___...........

1 223.4521 S$/NNs $280 Le 21,120 1 LT 3167 MM 41,044 4,104

223.4522 5$/$C2 86460 Le 778,140 1 LT 155627 Md 2,016,958 201,099

4 223.452 2.5!N + LAAGER 79V,260 155794 mn 2,058,032 205,603 3,063,C95
t

223.45 P! PING 799,260 161410 MM 2,091,939 216,355 3,107,553

223.46 VALVES + FITTING 5',
..__...........___...___....._______.,

.

| 223.461 VALVES 47 E A 544,918
.........__..__........__.......... .

I
223.4611 GATE

223.4612 CHECK

223.4613 GLOBE

!, 223.4614 OIAPHRAG9/$4UNDERS WEIR
*

223.4615 RELIEF

223.461 VALVES $44,918 544,918,

i

223.462 FITTINGS
..................__.................

223.4621 CONTAINMENT SPRAY N0ZZLES 396 EA 18,256 1 LT.- 229 MN 2,969- 297

4

, , r - , ,
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UNITED ENGINEta$ & CONSTRUCTORS INC. PAGE 126

PLANT C00E COST BASIS 2.5 IN HG AV - MICOLETOWN, USA
04/12/77

148 07/76 1139 MwE PRE 55URIZE0 WATER REACTOR

....... FACTCRY ******** *****************.*.** SITE .* ****.*...........*** TOTAL

ACCT NO. ACCOUN7 DESCRIFTION 3UANTITY COSTS CUANTITY LABOR HR5 LA80s COST MATERIAL COST COSTS

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

223.462 FITTINGS 18,256 229 MH 7,969 297 21,522

223.46 VALWE5 + FITTINGS 563,174 229 MH 2,969 297 Soo,44C

223.47 PIPING - MISC. ITEMS
....__...__......__.__.__............

223.471 HANGERS + SUPPORTS 17 700 Le 26,550

223.472 1:45ULAT!aN

223.473 SPECIALTIES
26,550

225.47 PIPING - FISC. ITEMS 26,550

223.48 INST RU"E NT A Y !ON + CONTROL 1 LT 35,930 1 LT 290 MM 3,545 177

223.4 C O N T A 1:44 E N T SPRAY SYSTEM 1,311,414 165629 MM 2,147,193 221,703 4,180,307

223.5 COM0J511dLE GAS CONTROL SY
.....__................... __........

223.55 PIPING 5000 Le 20,000 1 LT 3000 MH 35,851 3,888

223.56 VALWE5 20 tA 6,772

l 223.57 P! PING - MISC ITEFS
|

.............__.......__......__...__

223.571 HANGERS + SUPPORTS 1000 Le 1,500

223.572 INSULATION

|223.573 SPECIALTIES
1,500 |

223.57 PIPING - MISC ITEMS 1,500
|
|

|

223.58 INSTRUMENTATION + CONTROL 1 LT 9,960 1 LT 83 MH 979 49

223.59 FOUNDATIONS / SKIDS
....................__..__......__...

223.591 NYOROGEN REC 01BINER 2 EA 750,000 1 LT 4000 MN 51,748 5,175

....._.__..............__............

._
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UNITED EKGINEERS & CO2STRUCTCRS IOC. PA!E 127PLA%T CODE COST dASIS 2.5 IN HG AV - MIDDLETOSN, USA148 07176 1139 MWE PRE S$U212 ED ga TES EE ACT02
05/12/77

*eme*** FACTORY ee.e*.ee neeeeeeeeeeeeeeeeeeee* $1TE ***ee*****etee**ee**e** TOTALACCT NO. ACCOU47 DESCRIPT104 QUANTITY COSTS GUAkTITY LA802 H2S LABOR COST MATERIAL COST COSTSe......... .......................... .......... .............
.......... ............ ............. ............. ........,......

223.5911 ROTATING MACHINERY
...................................--

223.59111 BLOWER
!

223.5911 ROTATING MACHINERY

s

223.5912 NE AT TRANSFER EQUIPMENT
......................--.............

.

223.59121 ELECTRIC HEATERS

223.59122 DISCHARGE C03LER

223.5912 HEAT TRANSFER EQUle*ENT

223.5913 TANKS AND PRES $URE VESSELS
......................... ...........

223.59131 C A T AL fil C R E C OM81 AE R WESSL

223.5913 TANKS AND PRES $URE VE SSELS

223.591 Mf0ROGEN RECOMBINER T50,000 4000 MH 51,743 5,175 406,923

223.59 FOUNDATIONS / SK105 750,000 4000 MH 51,745 5,175 806,923

223.5 COMBUST!PLE GAS CONTROL SV 788,232 7080 MM 91,608 9,112 888,952

223. SAFEGUARDS SYSTEM 4,114,776 461718 MN 5,986,702 904,924 11,006,404

224, RADWASTE PROCESSING
.....................................

.

224.1 LIQUID WASTE SYSTEM
.......................... ..........

224.11 EQUIPMENT ORAIN TRAlh
.....................................

224.111 ROTATING MACHINERT
.....................................

i

__
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PAGE 130
UNITED E NGINE E R S & CONST RUC TOR S INC.

PLANT CODE COST 44515 2.5 IN HG AW - MIDDLETOWN, USA
04/12/77

148 07/76 1139 MWE PRE 55ueIZED WATER REACTOR

....... FAC10ay ........ ................*..*** $1TE ***************** *..+. TOTAL

ACCO DESCRIPfl0 4 JuANfiff COSTS GUANTITY LABOR HR5 LAB 02 COST MATERIAL COST COSTS

. . . . . . . 'J e f................... .......... ............. .......... ............ ............. ............. ..............ACCT NO.
..........

224.118

224.11 EQUIPMENT 3 RAIN T R A t r. 704,424 41854 Mn 542,520 117,962 1,364,926

224.12 HISC WA5TE TRAIN
.....................................

224.121 ROTATIr:G MACHINERY
............................--.......

224.1211 MISC mASTE TAhK PLWP5+=T45 2EA 6,411 1 LT 120 AH 1,596 159 f

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

224.12111 Ml a( WASTE TANK Pupp

224.12112 MISC WAsit TAhn PukP JR!vE

224.1211 MISC WASTE TANK P U1P S +MT R 5 6,411 120 MH 1,556 159 8,156

224.1212 H I SC WAsit TEST TK PP.Miqi 2 EA 6,411 1 LT 120 MH 1,526 159

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

224.12121 MISC WA5TE TEST Tk P U '4 P

224.12122 MISC WA5ff TEST TK DFP 00V

??4.1712 MISC WASTE TEST TK PP.9TR5 6,411 120 MN 1,586 159 8,156

224.121 ROTAT!hG FACHINEnt 12,822 240 mn 3,172 318 16,312

| 224.122 HEAT EXCHANGE EQUIPMENT

224.123 T A NK 5 AND PRESSURE VESSELS

224.1231 MISC WASTE TANKS 2EA 84,000 1 LT 600 MH 7,849 185

224.1232 MISC WASTE TEST TANK 5 2EA 84,000 1 LT 600 MH 7,845 785

224.123 TANK 5 AND PRES 5URE VE5SELS 168,000 1200 MH 15,696 1,570 185,266

224.124 PURIF AND FILTRATION EQUIP
.................................-.--

-- .-



llN I T E D fNGINEERS & C0h5Teu(T0a5 INC. PQGE 151

PLANT (>3F C 2 ua51s 2.5 IN wG a v - w ID DL E T OwN,y s af

34/12/77
1ca "'/'6 115; e.' P w F $ 5ue Il f D waTfe GEa(TCe

|
Iac ?ev ........ ...................... 5!Tt ..................o.... TOTQL.......

t a 4]s sws ta80w cosi maTEnlat cost (0575JaaNTITy Cosv5 'lua%TI'v ca(CT NO. a(CC .s' 0F5(klof I: .

.......... .................. ...... ...e ...... ............. .......... ............ ............. ............. ..............

| 224.1241 mis ( .nsrF 5It itws / Ea 10,Enr 1 t i 96 mm 1,241 124

( a 2,?L2 L T S6n .*M 6,9"4 0 9 li
224.*/62 *]Sc .A T& St4!Ntkat I|Fw

t L T 95M .m 12,445 1,)40*
224.1245 *I5( .a s'' e/o vs. ! 'a 45C,"

>?u.' ). poe:r aso 6 1iisaT: >s e au: p 502,;6/ 1594 ms 20,621 2,162 525,424

224.125 P I P I '. G
.......--.....--.- .. ---- . ---. . .

s'att t4224.125' /.'I. +

226,1252 '.51N . L a m a f .t

224.'25 PIPINu

224.12e satsts
-- ...--... .--- .....---.... .....--

224.1262 (Ht(< w st.Fs 1 L' 1,< 'r

224.1 266 Pt Jo L T 2 '') , l' C 0

21,000
224.' . Vatvts 21,qnn

224.12' PIPINo- , Iffr5
......_.._... _.._______. _..__ __-__.

224.1271 MaNGFe5+ SUPPORTS

224.1272 STeaINEa5 ? Fa 'OC 1 T )' Ms ) s? 27
t

224.127 PIPING-MISC. I T E 'a s 20r 21 ms lo? 27 496

224.128

224.12 M1$( WASTE TRa]N 704,7o4 5055 Ms 39, 757 5,977 748,498

224.15 DETERGENT waste TeaIN
. . . . . . - - _ _ . _ - . . . . . . _ _ . . - - - _ _ _ _ . - -

224.15' ROTATING MACHINfkV
...........-.............---.........
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UNITED E NGINE E R S & CONST RUC T OR S INC. POGE 133

PLANT CODE COST BASIS 2.5 IN HG AV - MIDDLETowN,uS 4

148 07/76 1939 MWE PkE55uR12ED WATER REACTOR 04/12t??

....... FAcfosy ........ .............********* SITE *********************** TOTAL

ACCT t. 0. ACC0JNT D E S C 4 ] P T 10,4 QUANTITY COSTS GUANT1?T LASCP MR$ LAH39 COST MATERIAL CO5T COSTS

....'...... .......................... .......... ............. ........ . ............ ............. ............. ..............

224.135 P ! P! rJ G

224.136 bALVE5
.......................-_............

224.1362 CHECr VALVES 1 LT 500

224.1368 PLJG 1 LT 13,000

13,500
224.136 VALVES 13,500

224.137 P ! w l .N G.* 15 C !TEms
.___............__...................

'T

+ SUPPORTS 4600 Le 6,900224.1371 'HARGERS

224.1372 RES!*a STWAINER 1 EA 100 1 LT 10 ad 131 13

224.137, PIPING-MISC ITEMS 7,000 10 MM 131 13 7*1''

224.13 DETERGtNT dASTE T R 4 t r. 341,693 1544 ed 20,099 2,012 363,804

224.14 CHEPICAL WASTE TRAIN
..............__........... ...--...

224.141 ROTATING P a r m I *:E a Y
.....................................

224.1411 CHEMICS.. wh$if TK PUMP +979 1 EA 2,137 1 a. T , 51 MH 673 67

_........ ...____....................

224.14111 CHEMICAL WASTE TA PUMP

224.14112 CHEM wASTF TK PuPP DRV

224.1411 CHEMICAL HASTE TK PUMP +4TR 2,137 31 "N OII #

224.141 ROTAT!hG MAfd!NERY 2,137 51 MM 673 67 2,877

224.142 NEAT TRANSFER EQu!PMENT

224.143 TANKS AND PRESSURE VESSEL 5
......__...........................-.
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UNITED ENGIAEERS & CONSTRUCTORS thC. PAGE 134
PLANT CODE COST 9 ASIS 2.5 IN HG Av - MIDDLET0wN, USA

148 07/76 1139 M.E PRES $UR12ED WAff4 REACTOR 04/12/77
|

....... FACTORY ........ ................**.*** $!TE ********************.** TOTAL
ACCT NO. ACCOUNT DESCRIPTION QU4NTITY COSTS GUAATITY LA90R HRS LABOR COST MATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

224.1431 CHEMICAL WASTE TANK 1 EA 3,000 1 LT 47 MH 617 62

224.143 T4dKS ANA PRESSURE VESSELS 3,000 47 MH 617 62 3,679

224.144 PURIF AN3 FILTER EQUIPMENT

224.145 P! PING

224.146 VALVES 1 LT 660
................__..,................

224.146? CHECK

224.1463 PLUG

224.146 VALVES 600 660

224.147 PIDING-r!50 ITEMS
.....................................

224.1471 H A *4G E R S + S U P P O R T S

226.147 PIPING-PISC ITErS

224.14d
j

224.14 CHE"tCAL I.ASTE TRAIN 5,797 98 MH 1,290 129 7,216

224.15 STM G E t4 dLowoodN
...........,..........................

224.151 ST4 GCN SLodOOWN TREATMENT
.....................................

224.1511 etowo0wN otSCH PUMP 40%!VE
..__._. ...__........................

224.15111 dLOWDOWN DISCHARGE PUMP 2 EA 7,000 1 LT 90 MH 1,189 119

224.15112 OLOwoodN DISCH PURP DRIVE

i 224.1511 OL0wD0hN DISCH PUMP &ORIVE 7,000 90 MK 1,189 119 8,308

224.1512 NEAT TRA%3FER EQUIPMENT
; ................___.__....... _______

-

..



.' vQ1T"~\/LAT-PLANT CODE COST eA515. 2.5 IN HE AV - P.10 0 LE T OWM,U S A -
148 07/76 1139 MWE PRE SSUR IZ E D .4 AT ER K E,4 C T 02 04/12/77

******* FACTORY ******** ********************** SITE *********************** TOTAL
ACCT h0. A C C 00'4 T DESCRIPTION QUANTITY COSTS CUAhTITY LA802 HR5 LAB 02 COST MATERIAL COST COSTS.
.......... .......................... .......... ............. .......... ............ ............. ............. ........w.....

224.15121 eLodDowN HEAT EXCHANGER 1 EA 5,000 1 LT 126 MH 1,648 165

224.1512 NEAT TWA%5FER EQUIPMENT 5,000 126 MM 1,643 16$ 6,813

224.1513 TANKS 4 PRE 55uRE VESSELS
,

......... __.........................

224.15131 BL0wD0wN SURGE TAhK 1 EA 5,000 1 LT 200 MH 2,616 262

224.1513 TANKS E PRES 5URE VE55EL5 5,000 200 MM 2,616 262 7,878

224.1514 PURIFICATION & FILT' EQUIP
.......................__............

224.15141 BLQwDOWN CATION DEMIA 2EA 60,000 1 LT 833'MH 10,895 1,090

224.15142 BLowcows PirED-DED DEMIN 2 EA 70,000 1 LT 833 MM 10,895 1,090

224.15143 etowDO.N thLET FILTER 1 EA 7,500 1 LT 133 MM 1,738 174

224.15144 6L3.DO.N OUTLET FILTER 1 EA 7,500 1 LT 133 MH 1,738 174

224.1514 FURIFICATION & FILT EQu!P 145,000 1932 MH 25,266 2,528 172,794

224.1515 PIP!NG
........__......................__...

224.15151 21 f4 4 SMALLER 18000 L8 21600 MM 279,944 90,000

224.15152 2.51N 4 LARGER

224.1515 PIPING 21600 MH 279,944 90,000 369,944

224.1516 VALVES 1 LT 25,590
.....................................

224.15162 CHECK

224.15163 GLOBE

224.15164 DIAPHRAGM

224.1516 V4LVES 25,590 25,590
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UN!iED ENGINEERS 5 CONSTRUCTORS INC. PAGE 138

PLANT CODE COST SA515 2.5 IN HG AV - PIDDLETOWN, USA
04/12/77

148 07/76 1130 M.E PRE 559RIZE0 DATER REACTOR

....... FAC70pv ******** ********************** SITE ********************... TOTAL

ACCT NO. ACCOU4T DESCRIPT!ON GUANTITY CMTS CUAATITV LABOR HR5 LAdOR COST PATERIAL COST COSTS

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

224.17 MISC RA0dASTE EQUIP
..................................... 1

224.171 CHEM FEC) PACKAGE 1 EA 15,000 1 LT 300 MH 5,923 392 |

224.172 VACUUM DEGA5IFIER PKG 1 EA 30,000 1 LT 600 MH 7,849 785

224.17 MISC RA0 WASTE EQUIP 4),000 900 MM 11,771 1,177 57,948

224.18 INSTRUME.4TATION + CONTROL 1 LT 64,15r 1 Li 493 MM 6,028 003

224.1 LIQUto .ASTE SysTE4 3,145,308 95695 PM 1,245,392 328,927 4,717,687

224.2 RAD GAS WASTF PROC E 551 JG.................................'....
224.21 RAD GAS dASTE PROCESS SYS
.. ..................................

224.211 ROTATING MACHINERY
................................._ ..

224.2111 RAD GAS COMPRESSORS 5 DRV5 2CA 104,000 1 LT 1000 MM 13,217 1,322

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

224.21111 RAD GAS COMPRESSORS

224.21112 RAD GAS COMPRESSOR ORIVE

224.2111 R AD G AS COMPRESSORS 6 DRV5 104,000 1000 MH 13,217 1,322 118,539

224.211 ROTATING P%CHINERY 104,000 1000 MH 13,217 1,322 118,539

224.213 TANKS AND PRES 5URE VESSELS
.....................................

224.2131 6A5 SURGE TANK 1 EA 8,548 t LT 96 MM 1,255 126

224.2132 GAS DECAY TANKS 4 EA 96,000 1 LT 500 MH 6,540 654

224.213 TANKS AND PRESSURE VES$CLS 104,548 596 MH 7,795 780 113,123

224.214 PURIF + FILTRATION EQUIP
...............__....................

.-
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UNITED ENGINE ERS & COISTRUCTORS 12Ce PdGE' 137
~ ~

.

PLANT C03E COST BASIS 2.5 IN HG AV - WIDDLET032, USA
148 07/76 1139 MWE PRES $J2tif0 WATER R(ACTOR 04/12/F7

*e***** FACT 69y eseeeeee .eeeeeeeeeeeeeeeeeeeese siti eeeeeeeeeeeeeeeeeeeeeee TOTAL -

ACCT NO. ACCOU'4T DESCRIPT!CN QUANIITY . COSTS GUANT sT LABOR was LA304 COST RATE #ttL COST CO$fS..... .... ........................a. eeeeeeeeee eeeeeeeeeeee. , .eeeeee. eeeeeeeeeeee e............ ............. e eeeeeekeesee

224.?t41 RECOMBINER PACKAGES ?EA 500,000 1 Lt 1900 MN 24,852 2,485,
224.2142 gas JASTE DRAIN FILTER 1 EA 2,500 1 LT 81 MH 1,051 105

224.214 .PdRIF e FILTRAi!ON EQulP 502,500 1981 MH 25,903 2,590. 530,993
.

224.215 PIPING
.....................................

224.2151 2 IN + SMALLER
i .................................___.

224.21511 ss/NNs - 22800 Le 27360 Mn 354,595 114,000

224.2151 2 IN + 5* ALLER 27360 Mw. 354,598 114,000 468,598

224.2152 2.5 IN e LARGER
. .....................................

224.21521 ss/N1s 15490 LS 53,900 1 LT 8095 Md 104,912 10,491

224.21522

224.2152 2.5 IN + LARGER 53,960 8095 MM 104,912 10,491 169,363

224.215 PIPING 53,960 35455 MM 459,510 124,491 637,961

224.216 VALVES
.....................................

224.2162 CHECK 1 LT .500

224.2164 otAPHRAG9 1 LT 10,000

224.2165 RELIEF 1 LT 50

224.216J PLUG .1 LT 1,500

224.216- VALVE 5 12,050 12,050

224.217 -PIPING-MISC liEMS-
.....................................

224.2171 HANGER 5 e SUPPORTS

. ..



UNITED E NGINE ER S & CONSTRUCT 035 INC. PAGE 140
PLANT CODE COST 0 ASIS ' 2.5 IN HG AV - MIDDLETOWN, USA

148 07/76 1139 MWE PRESSURIZED WATER REACTOR 04/12/77
s

eeeeee+ FACTORY ******** eee*****e *****e****** SITE ***e*.e*e**********eee* TOTAL
' ACCT F4 0. ACCCuti DESCRIPTION QUANTITY C01T5 QUANTITT LABOR MR5 LA83R COST MATERIAL Co$f COSTS
ee....ee . eeeeee++e.......... eeeeee .......... .... ........ eeeeeeeeee eeeeeeeeeee. eee ++++++eee e eeeee+++ees eeeeeeeeeeeee.

224.2172 gas TRAPS 6 EA 1,200

224.217 PIP!hG. MISC items 1,200 1,200

.

224.218 INSTRVKEATATION + C0hTROL 1 LT 26,330 1 LT 202 Mn 2,470 124

224.21 RAD GA5 WASTE PROCESS SYS 804,588 39234 MM 508,895 129,307' 1,442,790

224.2 RAD GAS WASTE PROCES$1NG 804,566 39254 MH '508,995 129,307 1,442,790

224.3 SOLIO WASTE SYSTEM
.....................................

224.31 50Lau WASTE PROCESSING SYS
......................... ... ......

224.311 20TATING PACHINFRY
.....................................

224.3111 ACIO PETERING Pump 50NIVE 1 EA 2,000 1 LT $1 Mw 673 67
.....................................

224.31111 ACIO MET (RING PUMP

224.31112 ACIO METERING PUMP OkIVE

224.5111 ACIO METERING PUMPiDRIVE 2,000 51 mw $75 67 2,740

224.3112 'CAJSTIC RETERING Pump 40RV 1 EA 2,000 1 LT 51 MH 673 67
.....................................

224.31121 CAJSTIC 1ETERING PUMP

224.31122 CAUSTIC 4ETERING PUMP ORWE

224.3112 CAUSTIC MFTERING PUMP &DRV 2,000 51 MH , 673 67 2,740

224.3113 HYDRAULIC BAILER & ORIVE 1 EA 21,500 1 LT 352 MH 4,55$ 456
.. ..............-s ................

224.31131 HTORAULIC 8AILER

224.31132 MYDRAULIC BAILER ORIVE
.

__

___.



. ..;.. - . ----- - - - - - - - - - - - - - - - - - - - - - - - -y y mgg y; g gg -
PLANT CODE C0$f dASIS . 2.5 IN HG AV - MIDDLETOWN, USA

148 07/76- 1139 Mdt PRES $USIZED WATER slACTOR 04/12/77
i

! ****e** FACTORY ******** ********************** SITE *********************** TOTAL'
, ACCT NO. ACCodNT. DESCRIPTION QUANTITY C0$is EUA4TITY LABCR HR$ LA80R COST MATERIAL COST COSTS
* ........ .......................... .......... ............. .......... ............ ............. ............. ..............

224.3113 HYDRAULIC BAILER & DRIVE 21,500 352 MH 4,555 456 26,511

1 224.3114 $ PENT RESIN SLUICE PM* 4DR V ' 1 EA 2,150 1 LT 59 MM 779 78
-- ..................................

224.31141 SPENT RESIN SLUICE PUMP

224.31142 SPENT RESIN SLUICE PMP DRV

224.3114 SPENT RESIN SLUICE PMPLORV 2,150 59 MH 779 78 3,007
.

224.3115 SPENT RESIN XFER PUMP 40RVE 1 E4 5,000 1 LT 59 MM 779 78
.....................................

1

224.31151 SPEhf RESIN NFER PUMP
i

224.31152 $ PENT RESIN XFER PUMP DRVE
.

224.3115 SPENT EESIM XFER pdMPs0RVE 5,000 59 MH 779 78 5,857
f

224.3116 C ONC ENTR ATE S TANK PMP40RV 2EA 10,000 1 LT 120 MM 1,586 159
.....................................

224.31161 C ONC E NT R A T E S TANK'PUPP

224.31162 CONCENTRATE $ TK PUMP DRIVE

224.3116 CONCENTRATES TANK PMPaDRV' 10,000 120 MH 1,586 159 11,745

224.311 ROTATING MACHINERY 42,650 692 MH 9,045 905 52,600

224.313 TANKS AND PRESSURE VESSELS
..................--.................

224.3131 EVAP3RAf0R CONCENTRATES TK 2EA 60,000 1 Li 400 MH 5,232 523

224.3132 SPENT RESIk STORACE TANK .1 EA 38,700 1 LT 100 MH 1,308 131

224.313 TAMS AND PRESSURE VESSELS 98,700' 500 MH 6,540 654 105,894

224.314 PURIF.* FILTRATION'EQUIPT. i
...................--............--..

$

i.

4

4

..-4
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UNITED ENGINEERS & CONSTRUCTORS INC. ' AGE 142

PLANT CODE COST 3 ASIS 2.5 IN HG Av - MIDDLETOWN, USA 04/12/77
148 07/76 1139 MwE PRE 55UR! LED WATE4 REACTOR

....... FACTony ........ ...................... SITE .********************** TOTAL

C05 S GUAnTITY LABOR HR5 LABOR COST MATERIAL COST CO5TS

...........'..ACCT h0. ACCOUdT DESCR]PTj0N QUANTITY
.......... ............ ............. ............. ........................ .......................... ..........

224.3141 FILTERS 1 EA 3,225 1 LT 41 MH 529 53

224.314 PUR!f.* FILTRATION EQu!PT. 3,225 41 MH 5?9 53 3,807 |
!

224.315 PIPING
.........__..........................

224.3151 21N. + SMALLER
___............__...............___..

5C550 LR 60660 MM 786,17S 252,750
224.31511 55/NN5

60660 MM 766,17S 252,750 1,035,928
t?4.3951 ?!N. * SMALLER

224.3152 2.5tN * LARGER
.....__..........___.................

224.31521 55/NN% 29940 LB 119, 7 6 C 1 LT 17964 Mk 232,818 23,282

224.3152 2.5IN + LARGER 119,760 17964 MH 232,S18 23,282 375,860

224.315 81 PING 119,760 78624 MM 1,018,996 276,032 1,414,788

224.316 SOLIO d45fE PdOCES$ VALVES 1 LT 29,455

....__.... ___.......................

224.3161 GATE

!
' 224.3162 CHECK

224.3164 SAUNDENS WEIR

224.3167 BALL
29,455

224.510 SOLIO WASTE PROCESS VALVES 29,455

224.317 P I PI N G-m ! $ C ITEMS
.....................__........__....

224.3171 MANGERS + SUPPORTS 18000 Le 27,000

224.3172 INSULAft0N

224.3173 SPECIALTIES



Me
PLANT CODE COST 82515 2.5 IN HG AV PIODLET0tN, USA-

148 07/76 1139 MwE PRE S SU212 E D W AT ER REACTOR 04/12/77

eeeee.. FACTORY ee.6ee e eeeeeeeeeeeeeeeeee.**e SITE ese****ee**ee********ee TOTALACCT N0. ACCOUNT DESCRIPi!CN TJ A N T I T Y COSTS CUANTITT LA80R Has LABOR COST MATERIAL COST CCSTSee ee e e ee e s seen...ee..eeeee.......... .......... ............. .......... ............ ............. ............. ....... .. ..-

224.317 PIPING-MISC ITF*$ 27,000 27,000

224.318 INSTRUMENTATION . CONTROL 1 LT 31,2d0 1 LT 240 MM 2,935 147

224.319 F0dNDAft0NS/SK!05
...-..................................

224.3191 SOLIDIFICATION PACKAGE 1 LS '60,750 1 LT 5800 MH 75,863 7,586,

224.319 FouNOATIONS/ SKIDS 440,750 5800 MN 15,863 7,586 524,199

224.31 SOLID h4STE PR0 CESSING SYS 792,820 85897 MH 1,113,908 285,377 2,192,105

224.32 VOLUME REDUCTION
.....................-.......... ....

224.321 VOLUME REDUCTION SYSTEA 1 LT 900,000 1 LT ?5000 MH 326,993 32,699

224 32 VO L uftE RE0JCTION 900,000 25000 MH 326,993 32,699 1,259,692

224.3 SOLID WASTE SYSTEM 1,692,820 110897 MM 1,440,9C1 318,076 3,451,797

224 R40 WASTE PROCES$1NG 5,642,776 245826 MN 3,193,188 776,310 9,612,274

225. FUEL HANDLING + STORAGE
.....................--..............

225.1 FUEL HANOLG TOOLS + EQUIP
.....................................

225.11 CRANES + H0l$T$
.

225.111 NEW + SPENT FUEL CRANE 1 EA 64,500- 1 LT 1000 MH 12,680 I,268

225.112 MONORAILS + HotSTS 1 LT .8,600 1 LT 250 MN 3,297 330

225.113 NEW FUEL ELEVATOR 1 LT .21,500 .1 L T 1000 MN 12,680 1,268

225.114 SPENT FUEL CA$K CRANE 1 EA 387,000 1 LT 2700 MH 34,236 3,424

225.11 CAANES + HOISTS 481,600 4960 MM 62,893 6,290 550,783



-. . . ,- _ .. . - - . - . . . . . , . . - .-. - . -. . - . .

UNITED ENGINEERS & CONSTRUCTORS IRC. PAGE 144
PLANT CODE COST RASIS 2.5 IN HG AV - MIDDLETOWN, USA

148 07/76 1139 MWE PRES 5URIZED WATER REACTOR 04/12/77

.....** FACTORY ******** *****..**************. SITE *********************** TOTAL
' = ACCT NO. ACCOUNT DESCRIPTION QUANTITY COSTS GUANTITY LABOR HR$ LABOR COST MATERIAL COST COSTS

e......... .......................... .......... ............. .......... . . . ' . . . . . . . . . ............. ............. ..............

225.12 FUEL HANDL!uG TOOL 5 1 LT 900,000' 1 tr 572 MH 4,812- 481

225.13 TRANSFER Sv5TEMS
...........___.......................

225.131 TILTING 1ECHANISM 2EA 20,000 1 LT 1000 MH 12,936 1,294
_

225.132 FUEL rFER TU8E 1 LT 100,000 1 LT 6731 MH 87,079 8,708

225.15 TRANSFER SYSTEMS 120,000 7731 MN 100,015 10,002 230,017

225.15 5.F.E NC A85UL A TION FACILITY

225.1 FUEL HANDLG TOOLS + EGulP 1,501,600 13063 MM 167,720 16,773 1,686,093

225.3 SERVICE PLATFORMS
.....................................

225.31 REACTOR 512VICE PLATFORM

225.32 FUEL STOR POOL SERV PLATFM 1 LT 64,500 1 LT 1000 MM 15,017 1,302

225.1 SERVICE PLATFORM 5 64,500 1000 MH 13,017 '1,302 78,819

225.4 FUEL ST04,CLNG,+1h5PEC Ed.
.....................................

225.41 NEW FUEL STORAGE RACKS 1 LT 182,750 1 LT 5150 MM 67,041 6,704

225.42 SPENT FUEL STORAGE RACK 5 1 LT 182,750 1 LT 5150 MM 67,041 6,704

225.43 $ PENT FUEL POOL CLG+PURIF
............... ..____....__.........

225.431 ROTATING MACHINERY
.......................__...... .....

! 225.4311 SPENT FUEL POOL PMPS+ MOTOR 2EA 77,400 1 LT 600 MH 7,931 793
.................__..................

225.43111 SPENT FUEL POOL PUMP

225.43112 SPENT FUEL POOL PMP DRIVE

225.4311 SPENT FUEL P00L PMPS+ MOTOR 77,400 600 MH 7,931 793. 86,124

__- _

-
_ _ _ - -.



UNITED ENGINE ERS & CONSTRUCT 02S INC. PAGE .145
. PLANT CODE COST dAsts- 2.5 IN HG AW'- MIDDLETOEN,U$A

| 148 07/76' ' 1139 FwE PRES $URI7ED DATER REACT 0e 04/12/77

..eee.. FACTORT * * * * * * . * ***************.****** SITE *********************** TOTAL
. ACCT NO. ACCOUNT DESC4trf!ON QuANTITT COSTS CUAAT!TT' LA80R HRS LABOR COST MATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ...........eee

225.4312. SF af FL PL Set!**ER PPP+ MOT 1 EA 3,010 1 LT 69 MH 912. 91. ..........."....._..................
225.43121 SP1T FL AL SKIMMER PU9PS

. 225.43122 S P 47 SL PL SKmR PUFP DRIVE '

i
i

i

225.4312 SPNT FL PL SKIMMER PMP+ MOT 3,010 69 MH 912 91 4,013.
+

t

225.431 ROTAT!r.G kACHINEev 80,410 669 MN 9,843 584 90,137

>

*

225.432 HEAT uFER E3UIPNENT
............__.......................

225.4321 SPENT FUEL POOL HEAT ECH3R 1 EA 96,750 1 LT 500 MN 6,540 654

225.432 HEAT nFER EQut**ENT 96,750 500 MH 6,540 654 103,944 ,

,

225.434 PU4If + FILTRATION FGdlP
, .....................................

225.4341 STRAINER 1 EA. 3,225 1 LT $2 MM- 671 67 .

125.4342 SPENT FUEL POOL SKf*PERS 5EA 5,052 1 LT 500 MH 6,469 647

225.4343 FUEL POOL PREFILTEE 1 EA 3,725 1 LT 52 MH 671 67
f225.4344 FUEL POOL P0$f FILTER 1 EA 3,225 1 LT 52 MH 671 67 r

225.4345 FUEL POOL DEMINERALIZER 1 EA 17,200 1 LT 252 pH 3,260 326

225.434 PURIF + FILTRATION EQUIP 31,927 908 MH 11,742 1,174 44,843

225.435 P1 PING
,

i
t

225.4351 2 IN + SMALLER ;!
.....................................

225.43511 .S$tnNS 7670 LB. 9203 MH 119,275 38,350

225.4351 2 IN + SMALLER 9203 MH 119,275 38,350 157,625 -

225.4352 - 2.5 Im + LARGER
.....................................

,, c e - , - .,. . . - . .
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UNITED ENGINEERS & CONSTRUCTORS INC. PAGE 146

PLANT CODE COST 8A515 2.5 IN HG AV - M IDDLE TOWN,US A
04/12/77

148 07/76 1139 MWE PRESSURIZED WATER REACTOR

....... FACTORY ........ ...................... 5gTF ************..**.**.a.. TOTAL

ACC7 No. ACCOUNT DESCRIPfl0N QUANTITY COSTS CUAAT!TY LABOR HR$ LABOR COST MATERIAL COST C0515

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

225.43521 SS/NNS 6050 La 24,200 1 LT 3630 MH 47,047 4,705

225.435?2 55/Sc3 9410 La 84,690 1 LT 16938 MM 219,522 21,932

225.4352 2.5 IN + LARGER 108,890 20568 MN 266,564 26,657 402,116

225.435 PIPING 108,890 29771 MH 385,844 65,007 559,741

225.436 SPENT FP CLG+PURIF SYS VLV 60 EA 169,636

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

225.4361 GATE VALVES

225.4362 CHECK VALVE 5
1
'225.4365 GLOSF VALVES

225.4364 5AUNDERS WEIR VALVES

225.4365 RELIEF VALVE 5

225.4366 BuffERFtY

225.4367 BALL |

225.4369 SPECIAL VALVES
169,638

225.436 SPENT FP CLG+PURIF SY5 VLV 169,638

225.437 PIPING-MISC ITEMS
....___..__..........................

225.4371 HANGERS AND SUPPORTS 4600 lb 6,900

6,900
225.437 PIPING-MISC ITEMS 6,900

225.43 SPENT FUEL 800L CLG+PURIF 494,515 31846 MH 412,969 67,719 975,203

225.48 INSTRUMENTATION + CONTROL 1 L1 14,900 1 LT 124 MN 1,516 76

225.4 FUEL STOR,CLNG,+1NSPEC EQ. 874,915 42272 MN 548,567 81,203 1,504,685

225. FUEL HANDLING + STORAGE 2,441,015 56335 MH 729,304 99,278 3,269,597



__ , _. _ _ . ._ . _ .
.,

UNITED ENGl%EERS & C0%STRUCTORS INC. PAGE 147
i PLANT CODI COST BASIS 2.5 IN HG AV - MIDDLE T0WN,US A

148 07/76 1139 MJE PRESSd212ED WATER EEACTOR 04/12/11

eeeeee. FACTORY ******** **ee****************** SITE ********************e** TOTAL
ACCT NO. ACCOUNT DESCRIPTION QUANTITY COSTS GdAhTITY LABOR HR$ LABOR COST MATERIAL COST COSTS
e......... .......................... .......... ............. .......... ............ ............. ............. ........%.....

226. OTHER REACTOR PLANT EQUIP
.....................................

226.1 IP GAS SYS...............'frT.......................
.

226.11 H2/N2 GAS SUPPLY SYS
.....................................

226.115 PIPING 10000 Le 40,000 1 LT 6000 MH 77,762 7,776

226.11e VALVES 17 E A 5,052

226.117 P I PI N G-:415 C 11 EMS 1C00 LB 1,100

226.118 [NSTRUMENTAT!0N* CONTROL 1 LT 10,880 1 LT 90 MH 1,100 55

226.11 H2/N2 GAS SUPPLY SYS 57,032 6090 MH 78,862 1,831 143,725'

226.1 INERT GAS SYS 57,032 6090 MH 78,862 7,831 143,725-

226.3 RE ACTOR MAKEUP WATER SYS
.....................................

226.31 ROTATING MACHINERY
.....................................

226.311 REACT M/d WATER PUMP & DRIVE 2EA S,912 1 LT 241 MH 3,135 319
.....................................

226.3111 RE AC T M/U WATER PUMP

226.3112 REACT M/u WATER PUMP DRIVE
'

226.311 REACT M/u WATER PU1P& DRIVE 5,912 241 MH 3,185 319 9,416

.

226.51 ROTATING MACHINERY 5,912 241 MH 3,185 319 9,416
-

226.33 TANKS AND PRESSURE VESSELS
.....................................

226.331 REACTOR MAKEJP WTR TANK '1 EA 5400 Mn 70,631 157,500

226.33 TANKS AND PRESSURE VESSELS 5400 MH 73,631 157,500 228,131

-_.
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UNITED ENGINEERS & CONSTRUCTORS INC. PAGE 148

PLANT CODE COST BASIS 2.5 IN HG AV - M IDDLE TOWN,US A

148 07/76 1139 MwE PRESSURIZED WATER REACTOR 04/12/77

******* FACTORf ******** ********************** SITE *********************** TOTAL'

#CCI NO. ACC001T DESCRIPTION QUANYITT COSTS GUAAT!TY LABOR HR$ LABOR COST MATERIAL COST COSTS

e......... .......................... .......... ............. .......... ............ ............. ............. ..............

226.35 PIPING
.....................................

226.351 214 + SMALLER
.__.................................. .

226.3511 $$/NNS 10 LB 12 MM 156 50

226.3512 ss/5C2 700 LB 2100 MM 27,217 8,330

226.351 21N * $MALLEn 2112 MM 27,375 8,380 35,755

|226.352 2. 51:a + L A R G E R
.....................................

226.3521 $$/NNS 9840 Le 39,360 1 LT 5903 MH 76,507 7,651

226.3522 55/SC2 4100'Le 36,900 1 LT 7379 MM 95,638 9,564

22e.3523 55/SC3 10 L e 90 1 LT 18 MM 233 12

226.35) 2.5[N + LARGER 76,350 13300 MH 172,375 17,227 265,952

226.35 PIPING 76,350 15412 MM 199,750 25,607 301,707

226.36 WALVES 07 EA 39,778
....._......................_........

226.361 GATE

226.362 CHECK

226.363 GLO9E

226.364 SAJ4DERS WEIR

226.367 BALL
,

226.369 SPECIAL VALVES
...__...........................__...

226.3691 NEEDLE

226.369 SPECIAL VALVES

- 1



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

UNITES ENGINEERS 6. CON 5TRUCTORS INC. PAGE 149
1 . PLANT CODE COST 6 ASIS 2.5 IN MG Av - MIDDLE TOWN,US A ..

148 37/To 1159 Msg PaES$uRIZED UATER RE ACTOR '04/12/77r

... ... FACTORT ene*.e.e eeeeee...eeee**..*e.*. SITE ********e*ee.'********** TOTAL
ACCT h0. A C C ou.4 T DESCRlPTICl4 JUANTITY COSTS G u ar.T I T Y LABOR HR$ LAt:0R COST . MATERIAL CO5T COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

226.36 UAtuts 59,778 39,778

,

226.37 P I P ! '4 3-M I S C 1TEMS'

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

226.571 HANGERS AND SUPPORTS 2900 Ls 4,350

226.37 PIRING-MISC ITER 5 4,350 4,350

226.38 1457AaFENTAT!0N + CohTNot i LT 4,770 1 LT 79 MH 967 48

22$.5 REACTOE MAKEUP WATER Sv5 131,160 21152 MM 274,555 185,474' 589,167

226.4 C0 3L A NT TREATMENT & RECYCLE
.....................................

226.61 CHE' & 43LUME CONTROL
.

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

226.411 ROTATING ACHINERY....................".................
'226.4111 CENTRIFUGAL CH4G PUMP &MTR 2 EA 1400 MH 18,503 1,500

,

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

.

226.41111 C E e4T R I F U G A L CHARGING PU9PS

j 226.41112 CE4TRIFUGAL CMG PMP CRIVES

.
226.4111 . CENTRIFUGAL CHRG PUMP &MTR 1400 MM 18,505 1,500~ 20,003

1

226.4112 POSIT!vE Di$PL CHRG P+M 1 EA 400 MN 5,286 500
.... ................. ..............

| 226.41121 POSITIVE DISPL CHG PUMP
,

4

| 226.41122 PO$17 tvE DISPL- CMG PMP ORV
i

226.4112 _ POSITIVE DISPL CHRG P+M 400 MH- 5,286' 500 5,786i

1 .226.4113 BORIC ACID XFER PUMP + MTR 2EA 141 MM '1,863 150
! .....................................

226.41131' 80RIC ACID XFER PUMPS
,

- - , . . . . -



UNITED ENGINEERS & CONSTRUCTORS INC. PAGE 150
PLANT CODF COST BASIS 2.5 IN HG AV - MIDDLET0WN, USA

148 07/16 1139 F9E PRES $URIZED WATER REACTOR 04/12/77

....... FACTORY ........ ...................... SITE *********************** TOTAL

ACCT NO. A C C OU:4 T JESCRIPTION QUANTITY COSTS GUAAY!TY LABOR HR$ LABOR COST MATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

226.41132 BORIC ACID XFER PMP DRIVES

226.4115 90RIC ACID XFER PUMP + MTR 141 MH 1,863 150 2,013

226.4114 ChtLLER PU1P + *TR 2EA 159 MM 2,101 1 70
....._____.........___........... ___

226.41141 CHILLER PUMPS

226.41142 Cd!LLCH PUMP DRIVES

226.4116 CHILLER PUMP + FTR 159 MM 2.131 170 2,271

226.4115 J0R0 INJ M/J PUMP + MTR 1 EA 251 MH 3,317 300
.__....___....'4............__.._____.

226.41151 80RON INJ 4/U PUMP

226.41152 00p*4 INJ M/d PUHP DRIVE

'26.4115 90RON INJ M/u PurP + FTN 251 MN 3, 31 7 500 3,617

226.411 ROTATING PACHINERY 2351 MH 31,073 2,620 33,690

226.412 HEAT TRANS EQUP
.........__..__..____....___.....____

226.4121 MODERATING Hs 1 E4 40 MH 523 50

226.4122 MAIN COOLANT PUMP SEAL H2O 1 EA 40 MH 523 50

226.4123 CHILLER 1 EA 75 MH 971 90

226.4124 REGENERATIVE HR 1 EA 52 MH 678 60 |
|

226.4125 LETDOWN (NON-REGEN) HX 1 EA 75 MH 978 90

226.4126 EXCE SS LETDOWN MX 1 EA 40 MH 523 50

226.4127 LETDOWN CHILLER Hx 1 EA 52 MH 678 60

226.4128 LETOOWN REHEAT MX 1 EA 40 MH 523 50

226.412 NEAT TRANS EQUIP 414 MM 5,397 500 5,897



_ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . - _ _ _ s.

UNITED ENGINEERS & COMST2UCT02S IRC. AGE 151
PLANT CODE COST 6 ASIS 2.5 In MG AW - MIDDLETOWN, USA

748 07/76 1139 *wE PRESSURIZED WATER REACTOR 04/12/77

e****** FACTORY e******* ********************** SITE *********************** TOTAL
ACCT NO. ACCougi DESCRIPTION 3JANTITY COSTS QUAATITV LABOR HR$ LABOR COST MATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ...e......... ........'eeeeee

|

226.413 TANKS 6 PRESS VESSELS
.....................................

226.4131 VOLUME CONTROL TANK 1 EA 100 MM 1,30S 120
1

226.4132 9041C ACID TANES 2 4A 300,000 1 LT 552 MN 7,213 722 .

226.4133 CHILLER SURGE TANK 1 EA 55 MM 719 60

226.4134 DORIC ACID BATCH T A f4 K 1 EA 75 MH 978 90

22e 4135 CHEMICAL M;NING TANK 1 LT 52 MM 678 65

226.'4136 RESIN FIL. TANK 1 EA 300 1 LT 40 MN 523 52

226.4117 RCP SEAL STANDPIPE

'
226.413 14NES A PAESS VESSELS- 300,300 874 mM 11,424 1,109 312,833

226.414 PURIF & FILTRATION EQu!P
.......................__ ...........

226.4141 MIAED BED DEMINS 2EA 300 MN 3,923 360

226.4142 CATION DEMINS 1 EA 100 MH 1,308 120

226.4143 PROCESS FILTEMS 1 LT 152 MH 1,966 '180 ,

226.4144 SEAL WATER INJECTION FILif 1 LT 100 MN 1,293 107

226.4145 THERMAL REGENERAi!ON DEMIN 5 EA 775 MH- 10,136 900

-226.414 PURIF & FILTRATION EQUIP 1427 MH 18,626 1,667 20,293

226.415 PIPING
...................................-.

,

226.4151 21N + SMALLER -

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

226.8.1511 SS/NNS 160 LB 193 MH 2,499 800
,

226.41512 SS/SC1 980 LB 2940 MH 38,103 11,662

226.41513 SS/SC2 12730 LB 38191 MN 494,968 151,487

226.41514 SS/SC3 1900 Le 5700 RM 73,575 22,610

_ _ _ _ _ _ _ _ _ _ ____ _
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UNITED ENGINEERS & CON 51RUCTORS INC. PDGE 152

PLANT CODE COST HA$l$ 2.5 IN HG AV - MIDDLETOWN, USA

148 07/76 1139 MWE PRES $URIZE0 WATER AEACTOR 04/12/77

**.***. FACTORY *.****** *****************.**** SITE *********************** TOTALs

dCCT NO. ACCouvT DESCAIPT]ON GunNTITY COSTS QU ANT I T Y LABOR HRS LABOR COST MATERIAL COST COSTS

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

225.4151 2!N * SMALLER 47024 MH 609,445 186,559 ?>6,004

226.4152 2.5IN + LARGER |
.....................................

226.4152; SS/hNi 4440 Le 16,960 1 LT 2544 MM 32,971 3,297

226.41522 55/5C1 240 Le 2,160 1 LT 433 MH 5,613 561

22'6.41523 55 /sc 2 26560 LB 239,040 1 LT 47807 MM 619,690 61,960

226.41524 SS/SC3 331n Le 29,790 1 LT 5958 MH 77,217 7,722

226.4152 7.5IN + LARGER 287,950 56742 MN 735,401 73,540 1,096,891

226.415 PIP 1hG 287,950 103766 MN 1,344,846 260,099 1,892,895

226.416 CVCS VALVES 4C5 EA 330,88%

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

226.4161 GATE

226.4162 CHEC<

226.4163 GLJdE

226.4164 D!aPHRAG1

226.4165 #ELIEF

| 226.4166 00TTE RF LY

226.4169 SPECIAL VALVES
....... ...........................

226.41691 te E E O L E

226.416d2 THREE WAf

226.4169 SPECIAL VALVES

330,885
226.416 CVCS VALVES 230,885

226.417 P I PI N G- M I S C ITEMS
.....................................



UNITEo ENGIhEERS & CONSTRUCTORS I re t . PAGE 153
PLANT CJ3E

.

COST 3 ASIS 2.5 IN HG AV - MIDDLETOUN, USA-
14 F. 07/76 1139 MWE PRES $URIEFD WATER REACTOR 04/12/77

**eeeee FACTORY ***e***e *e******e*********ese. SITE *******eeee************ TOTAL
ACC1 NO. ACCoual DESCRIPTION G J a *J T I T Y COSTS CUAhTITV LABOR HR$ LAbov COST MATERIAL COST COSTS
* ........ .......................... ........e. ............. .......... ......e ee.e .. .......... eeeeeeeeeeeee eeeeeeeeeeeee.

226.4171 HANGER! + SUPPORTS 10000 Le 15,000

22t.4172 !aSULtit0N

226.4173 SPECIALTIES
.....................................

226.41731 BORIC ACIO 9 LENDER 1 EA 1,397 1 LT 81 MH 1,060 100

226.41732 LET 00wN ORtFICES 3EA 1,500 1 LT 121 MH 1,564 156

226.41733 RC Pu"P SEAL WYPASS ORIFIC 4 EA 2,000 1 LT 159 MH 2,059 206

226.4173 SPECIALTIES 4,897 361 MH 4,683 468 10,048

226.417 PIPING-MISC ITEMS 19,897 361 MM 4,683 468 25,048

226.418 INSfeurENTATION+CONTRUL 1 LT 110,770 1 LT 849 MM 10,373 519

226.419 FOUNDATIONS /Sr!0S
.........____.............__.........

226.4191 BATCHING T"NK. AGITATOR 1 EA 2,000 1 LT 100 MH 1,293 129

226.4192 00RON CONCEN MFSUR UNIT 1 EA 1,000 1 LT 52 MN 671 67

223.419 FOUNDATIONS /SE!OS 3,000 152 MH 1,964 196 5,160

226.41 CHEM s VOLU*E CONT 90L 1,052,802 110194 MN 1,428,388 267,178 2,748,368

226.42 80RON RECYCLC SYSTEM
.....................................

226.421 ROTATING MACHINERY
................................__...

226.4211 REffCLE EVAP FD PUMPS +MTRS 2 EA- 4,300 1 LT 200 MH 2,643 264
...........................__ ___....

226.42111 RECTCLE EVAP FEED PUMP

226.42112 R E C Y C '.E . E V A P FEED PMP DRVE

226.4211 RECYCLE EVAP FD PUMPS +MTRS 4,300 200 MM 2,643 '264
,

7,207

- _ _ _ _ .
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UNITED ENGINEERS & CO NST RU C T OR S INC. PAGE 154

PLANT CODE COST BASIS ?.5 IN HG AV - M100LE70wN, USA

146 07/76 1139 MWE PRESSURIZED WATER RE AC TOR 04/12/77

....... FACTORY ..*..*.. ....................** SITE ****..*.*.************. TOTAL

ACCT N O. ACCOUNT DESCRIPTION 20ANTITY COSTS CUAhTITY LABOR MRS LADOR COST MATERIAL COST COSTS

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

226.4212 RECYCLE T57 TE PUMP 540 Rive 2EA 3,000 1 LT 200 MN 2,643 264
.....................................

|

|

226.42121 NECYCLE 757 YANK PUMP 5

22c.42122 RECYCLE TST TA PUPP OR!vES

225.4212 RECYCLE TST TK PUMPS 60R!vE 3,000 200 MM 2,643 264 5,907

226.421 ROTATING PACHINEeV 7,300 400 MN 5,286 528 13,114

226.423 TANES AN3 wE550RE vf55ELS.....................'._..............
226.4231 RECYCLE MOLouP TANns 2 EA 7300 MM 95,482 178,000

226.4232 RECYCLE EVAP REAGENT TK5 2EA 3,600 1 LT 100 MH 1,30$ 131

226.4233 RECYCLE TEST TANES 2EA 4200 Mw 54,935 108,000

220.423 TANES AND PRES 5URE VE SSELS 3,600 11600 MH 151,725 286,131 441,456

226.424 PURi f . + FILTRATION EJUI
.....................................

226.4241 NECYCLE MOLOUP TANL DEu!N 2EA 38,467 1 LT 452 *H 5,910 591

226.4242 RECYCLE EVAP CONO DtMIN 1 EA 32,056 1 LT 226 MM 2,957 296

226.4?43 RECYCLE EVAP FEED FILTER 2EA 5,000 1 LT 153 MH 1,979 198

226.4244 RECYCLE EVAP COND FILTER 1 EA 2,500 1 LT 76 MM 984 98

226.4245 RECYCLE EVAP CONCEN 81LTER 1 EA 2,500 1 LT 96 MH 1,241 124

| 226.4246 RECYCLE EVAPORATOR PnG 1 tA 773,620 1 LT 9676 MM 126,558 12,6561

226.424 PORIF. + FILTRATION EQUI 854,143 10679 MH 139,629 13,963 1,007,735

226.425 PIPING
.....................................

226.4251 214 + SMALLER 51000 Le 153000 MH 1,982,941 606,900

...............___...................



_ - _ _ - _ - _ _ - _ _ _ - - _ - _ - - . - - _ -- - _ - - - - - - - _ -- -- - --
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UNITED ENGINEE25 & CONSTRUCT 025 INC. PAGE 155
PLAST CODE COST S451S 2.5 IN HG Av - nIDDLETOWN, USA

tes 07/76 1137 MWE PaESSuaIZED UATFR KEACTOR 04/12/77

**.**.* FACTORY ******** ********************** SITE **************.******** TOTAL
ACCT NO. ACCOUNT DESCRIPT104 QUANTITY COSTS CUAATITY LABOR HR$ LABOR Co$f MATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. .......e......

226.42511 SS/N

226.42512 SS/NNS

226.4251 2IN + SMALLER 153000 MN 1,982,941 606,900 2,589,841

226.4252 2. 51 4 % LARGER 5000 La 45,000 1 LT 9000 MH 116,644 11,664
...................__................

226.42521 $$/N45

226.4752 2.51N 5 LAa3ER 45,000 9000 MH 116,644 11,664 173,304

220.425 P I P I s.G 45,000 162000 MH 2,099,535 618,564 L2,763,149

226.426 00R03 RECTCLE STS VALVES 278 E A 341,412
......__.........................___.

226.4261 GATE

226.4262 CHECC

226.4263 GLO8E

22e.4264 D I A P '1 R A G 4

226.4265 RELIEF

226.4269 SPECIAL VALVES
.....................................

226.42692 THREE - DAY

226.4269 SPECIAL VALVES

226.426 00RON RECYCLE SYS VALWES 341,412 341,412

226.427 PIPIMG-MISC ITEMS
.....................................

226.4271 HANGERS 4 $UPPORTS 11200 LB - 16,800

226.4272 INSUL ATION

- -

__ __.
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UNITED E NGINE E R S & CONSTRUCTORS INC. PAGE 156

PLANT C00E COST BASIS 2.5 IN HG AV - MIDDLETOWN, USA

148 07/76 1139 MWE PRESSueIZED WATER REACTOR 04/12/77

....... FACTORY eeeee*** ..ee**ee*** ********** SITE ********e***********ee* TOTAL

ACCT =0. ACCOUNT DESCRIPTION 2UANTITY COSTS CUAhTITV LABOR HRS LAdOR COST MATERIAL COST COSTS

eeeeee ee. ....... **.e....... **ee . ...eeeeee. ............. eeeeee.... ............ *** *e eeeeee ....eeeeeeeee ****eeeeeeeeee

226.42/3 SPECIALTIES
16,800

226.427 PIPING-MISC ITtMS 16,800

226.428 INSTRUME4TATION+ CONTROL 1 L) 90,210 1 LT 693 MH 8,474 424

226.42 BORON RECYCLE SYSTE9 1,358,465 185372 MH 2,404,697 919,610 4,682,774

226.4 COOLANT Tr.E A T1E NT t R E C Y CLE 2,411,267 295566 MH 3,833,0R7 1,186,788 7,431,142

|
i

226.6 FLUID LEAK DETECT 10N SV$
.........._............._...__.......

226.68 INSTRUMENTATION + CONTROL 1 LT 94,800 1 LT 151 MM 1,846 92

226.6 FLUID LEAK DETECTION SYS 94,600 151 MH 1,846 92 96,738

|226.7 AUX COOL $75
..........__._...__.._____ ...... __.

226.71 NUC SERV WTR SYS
.............__......................

226.711 ROTATING MACHINERY
......._........._...................

,

i

226.7111 SAFEGUARDS CLG TWR PMPEDRV 2EA 545,025 1 LT 1400 MH 18,503 1,850

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

226.71111 SAFEGUARDS CLG TWR PudP

226.71112 SAFEGUARDS CLG TbR PRP DRV

226.7111 SAFEGUARDS CLG TWR PMP&DRV 545,025 1400 MH 18,503 1,550 565,378

226.711 ROTATING MACHINERY 545,025 1400 MM 18,503 1,850 565,378

226.712 HE AT TRANS EQUIP
....___ ..__.............. ___.......

2 s. 4
750,000

226.7121 UHS CLG TOWER
750,000 750,000

226.712 HEAT TRANS EQUIP

|
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-ub3Dge gz@0uGGes O C0asituCTOR$ INC. 'PAGE '157.CLA27 CODE. COST 845!$
. 2.5 IN HG AV - M ID D LE T OWN pU $ 4

146 '07/76' 1139 MWE PRE 55URI2ED WATER REACTOR
.

04/12/77

ese***. FACTORY *eeeeee. eeeeeeeeee.e.ee..eee** SITE ** **.eee..se.eeee eees TOTAL
ACCT NO. ACCOUNT DESCRIPTION . QUANTITY COSTS GUANTITY LA802 HRS LABOR COST MATERIAL Co$f COSTS

; , .......... .......................... .......... ............. ..e....... ............ ............. ............. ..............

226.715 PIPING
i .....................................

,

226.7151 2tN & SMALLER
.......... ..........................

226.71511 CS/N

226.75512 CS/NNs

226.7151 2IN $ $MALLEA

226.7152 !.511 6 LARGER
....................__...............

226.71521 CS/5C 3 252860 La 568,935 1 LT 151716 MN 1,966,300 196,630

' 226.7152 2.51N 5 LARGER 568,935 151716 MH 1,966,300 196,650 2,731,865

226.715 PIPING 568,935 151716 MH 1,966,300 196,650 2,731,865

226.716 VALVES 26 E A 125,000
......__.........__...........__.....

226.7162 CHECK
+

226.7163 GLOBE

226.7165 RELIEF
>

226.7166 9UTTERFLY

.226.716 VALVES 125,000 125,000

226.717 PIPIMG. MISC ITEMS
.................___.......... ......

h

226.7171 HANGERS & $UPPORTS 14000 Le 21,000

226.7172 INSULATION

226.7173 SPECIALTIES
i

i226.7174 PIPE TRENCHING
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PAGE 150
UNITED E NGI NE E R S & CONSTRUCTORS INC.

'

PLANT CODE COST BASIS 2.5 IN HG AV - MIDDLETOWN, USA 04/12/77
148 07/76 1139 Mdf PRESSUR12fD WATER REACTOR

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

ACCT No. ACCCJNT DESCRIPT10N au ANT!1V COSTS CUANTITY LABOR HRS LABOR COST MATERIAL COST COSTS

.......... .......................... .......... ............. .......... ............ ............. ............. ..............
21,000

226.717 P! PING-MISC ITEMS ?1,000

1 LT 104,820 1 LT 805 MH 9,840 492
226.718 INSTAUME4 TAT 10NoCONTs0L

226.71 NUC SERV wTo Sv5 1,364,780 153921 MN 1,994,645 948,972 4,308,395

226.72 PRI CMPNT C OOLING sTE
.....................................

22e.721 ROTATING 44CHINERT
...............................-.....

22e.7211 PRIM CMPNT PJmP + MTS 4 EA 349,375 1 LT 4000 MN 52 867 5,287

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

226.72111 PR1r CMPNT PJMP

276.72112 PR[M C4PNT PJmp ORIVE

22o.7211 PRIM CMpNT Pump + MTR 549,375 4000 MH 52,867 5,287 407,529

226.721 ROTATING PACHINERv 349,375 4000 MH 52,867 5,287 407,529

22e.722 HE AT TRANS EQu!P
.......... __.._ ...... __ ..........

226.7221 Pat C*PNT HK 2EA 600,000 1 LT 2500 MH 32,700 3,270

220.722 NEAT TRANS E20!P 600,000 2500 MH 32,700 3,270 635,970

:

226.723 TANKS & PRESS VESSELS;

.....................................j

226.7231 WATER MtAD TANE 2EA 26,875 1 LT 219 MH 2,864 286

l 223.723 TANKS & PRESS VESSELS 26,875 219 MH 2,864 286 30,025
J

|

226.725 PIPING
.....................................

226.7251 2!N + SPALLER
.. ......__..............__..........

1
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UNITED CNGINE ERS & CONSTRUCTOR 5 INC. PAGE 159
PLANT CODE COST WASIS 2.5 IN HG Av - MIDDLE TOWN,US A

148 07/76 1139 MWE PAE55U2IZED WATER REACTOR 04/12/77

....**. FACTORY ******** ********************** SITE *********************** TOTAL
ACCT NO. ACCOUNT DESCRIPTIGN 00AhTITY COSTS GUAhTITY LABOR MRS LABOR COST 4ATERIAL C f)S T COSTS
e......... .......................... .......... ............. .......... ............ ............. ............. ..............

226.72511 C5/SC3 250 Le 300 MH 3,889 825

226.7251 21N + SMALLER 300 ma 3,889 825 4,7..*

l 226.7252 2.514 + LARGER
f .....................................

226.72521 C5/mN5 1370 Le 2,055 1 LT 328 mw 4,250 425

226.72522 C 5 /S C 2 7580 La 17, C 5 5 1 LT 4547 MN 58,935 5,d93

226.72523 C5 /SC 3 340140 Le 765,315 1 LT 204084 mn 2,6&5,010 264,501

226.7252 2.5th + LARGER 784,425 208959 PH 2,708,193 270,819 3,763,437

226.725 PIPING 784,425 209259 MH 2,712,092 271,644 3,768,151

226.726 VALVES 387 E A 681,120
.....................................

|
226.7261 GATE

226.7262 CHECs

226.7265 GL 30 E

226.7265 RELIEF

226.7266 BU TT E R F L Y

226.720 VALVES 681,120 681,120

226.727 PIPING-MISC ITEMS
--- ..........................

226.7271 HANGERS + SUPPORTS 71000 Le 106,500
e.

226.7272 INSUL<ATION

226.7273 SPECI ALTIE5

226,727 PIPING-MISC ITEPS 106,500 106,500

226.728 INSTRUMENTATION + CONTROL 1 LT 104,550 1 LT 803 mM 9,815 491



e e e
e en 4
e e' en
O 6 %

O J 96 9 4 N
4 4> e, +8 in
e= ew e- en e Pw O

9m OOe 6 %

% ee ue + O
w N e *=

@ en e
G % e
L 4 e

O e

e>e 01 O
e en e *m en

OeOe & ,
*ecJ e 6

,% Oe e O Oe .,6 e eo N Nee e N N
e me e 6
e EE O e=

e ens e
e> e
o er e
e T e
e
e e eS e=

e e= 0 N *=
e en e en &
e oe % %

oy e O a
e e e- O
eae eS %
ene s s
e 2e N 4

et #
eae .J e
> e
ao e
en

e T Z
e en e E 5
ea e
e Z e ** N
e e 80 C
eE o 9m 96

e eO e 4 O
u o @ 6 e **

2 * eE e N 89
e.e e .J e

og e e
en en e e
a3 e

*n 4 m * *
>2O e e d
u 3 == * s. *

"3Ou e e.- e
or > e * *e *
> tae w e e- e
e4 .J e- * E e
2O ee *
OO e * 3 e
u me nas e CD e

S k
es eE

9 1
sh e @ e en sn
*g ;Ie O e e- e 4 N
w4 tea e sn e O) G
ins ne *Oe * *
2L% *= eue r 9m

ee 1 e e e s *~
o 3 e e O

eaA **@ 4 A.
422M e e
4

ene > e
o en a a e
w e EL O e
e- N e= e
== tas u
2 1 et *

3 Y w e 'd

>e 3
f)

e e.e
e

e-en e e
e- e e- e u
e- e 2 e a 4 44

e es e > w w
e 3e 3 & cr

3e (9 e
0 m e=

d O
.M.e ** t saa 0 0 v w en. $ en g

e J t e D 4 0 *= *It 9 w em > 0
0 0 9 J e D D er d ||L 0 u 2 0
e O e 6 O J >= 9 0 e tad 1 7 == $ me + tad S

7 e u > 0 0 ** u e t *Ir o o ** "3 9 D E $

0e in == 6 e.- u 4 0 t eeJ et O G M 0 tas e 4 4
= = * e- 2 8 et naJ t t F d et J taa taa e O J me 0
>= e 2 J taJ e Q w & 4 0 0 2 K w a 0 0 3 I
CL e a O E 8 eas .3 e t *e se .J 3 4 39 d O O 9
es e I O CL 9 J > ele m 9 0 A a O .J e e- 0 > nad 8

e ae u u == 0 J 2 me O e e 2 3 O e nas d W 44 M 0 ed 0 0

e= u e 3 0 0 ** O w e naJ $ w en > O en 2 aaA J ** 0 tas w 2 0
:M en e me se 3 e e er .s 8 rE e e. er 3 na e= er O w t er er O 6

9 e- eas > 3 O 9 3 O ** 8er we air 3 w e e- 7 gaJ sk 6 e a nJ

'2 e > > p- > e 4 == v > 0mo O e ik e t ;* == == 6 i e o S
3 w I m er e% e med 4 O w I 3 0 o 6 3 ==

>% > e u 9 u > M O 9 eI e- M .J eas v *e @ I == 2 e
te m. :P * 2 9 e-o taJ t et 6 en O n o em J t w ** 9

F3 O "3 e W 9 > >= w a Z e we F ** O 3 6 E $
u oe 2 9 .J u .J 4 9 4 + s- er 3 e- J c O e d e e

ue N naa $ ens e m e .J e 2 e 2 d 4 tad 2 4 > 0 2 en >- 9

ve P* Mm >= 6 e- O 4 4A 4 taJ i 3 d 42 3 ** M 4 9 se eRJ M $
4 e e e 2 0 O ** >= .J B M 4 no 2 O O e J >= e 4ad i e- e O 9

* c o == 6 F n er C e ee r O 3 es e en in C a 1 m e v0
e N N er 8 taa 4 O O O wI .J J >= tas N nad *e N Ot me N ias I

e N N E e m *E & e- p > 1 v saJ e T N so .J N v8 J N O I
nad * 0 O 9 0

O e I e 0 0 0

O e 6 0 9 9 0

v *e 6 0 e- N mi 4 0 0

EC Oe 1 9 e- 6 e- e- ** e- N 06 0 e- 0

> d 2e 0 - N e 4 9 .o e a 4 ,o 4 4 ,r se t .n aI i

2> e so I so e so e i ee <- so ao ao eo ao ao I so ao S
et *= e e 9 e o e e I e I o e e o e o e 0 e o 0
.J ve 4 0 4 4 4 4 9 4 6 4 D D D D Q O9 Q G 9
& ve N 9 N N N N e N I N N N N N N N 4 N N 9

4 e N 0 N N N N e N 9 N N N N N N N I N N 9

o

_



_ _... _ _ .________ _ _ _ _ _ _ _ _ _ _ _ . . . _ . . . , _ _ _ _ _ _ _

UNITED ENGINEERS & CON ST RUC T OR S INC. PAGE 161

PLANT CODE C3ST SA$15 2.5 IN HG AV - M IDDLE TOWN.US A '

148 07/76 1139 MdE PRESSURIZED WATER REACTOR 04/12/77

....... FAC30ny ........ ...................... SITE *.*..*......*....*..... TOTAL i,

ACCT NO. A C.C ou vi DESCRIPTION 3UANTITY COSTS CUAhilli LABOR HR$ LABOR COST MATERIAL COST COSTS

ee........ .......................... .......... ............. .......... ............ ............. ............. ..............
|

226.861 ROT A T:!NG M ACHINE RY
.....................................

226.8611 DRAIN COLLECTION PUMP.MTR
.....................................

I

226.86111 DRAIN COLLECTION PU4P

226.86112 DRAIN COLLECTION PMP DRIVE

226.8411 DRAIN COLLECTION PU1p*4TR
,

226.8612 dARREL PU4PS + MOTORS
.....................................

I226.86121 BA9REL pumps

226.86122 8ARREt PUMP DRIVE 5
i

226.8612 -I A R R E L PUPPS + P0 TORS ,

,

220.d61 ROTATING MACHINERY
t
.

226.862 HEAT TRA45FER E 3 UI P M E t4T
.....................................

226.d621 d A TE R HEATER !

|

226.862 NEAT TRANSFER EQUIPMENT

.

226.863 T ANK $ AND PRESSURE VESSELS
.....................................

, ,

! 226.8631 DRAIN COLLECTION TANK

226.8632 AGITATED VESSEL CLEANER
(

; 226.863 TANKS AND PRES $URE VE$SELS
! I

226.864 PURIF + FILTRATION EQUIPMT
.....................................,

| 226.8641 DRAIN FILTER

!

.

F

- n
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UNITED E NGI NE E R S & COASTRUCTORS thC. POGE 162

PL*NT CODE CO5T 5 ASIS 2.5 IN HG AV . P !0 0LE T064.US A
04/T2/77

142 07/76 1139 MwE PRES 5vellE0 WATER GEACTOR

....... FACTORY ******** ********************** SITE *********************** TOTAL

dCCT NO. ACCcvNT DESC43PTICN 3dANTITY COSTS cuANTITY LABOR MRS LABOR COST MATERIAL COST COSTS

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

226.8642 STRAtNERS

226.464 PuRIF + FILTRATION EQUIPMT

226.865 PIPING

226.866 VALVE 5
.....................................

226.8661 G A TE

226.8662 CHEC(
.

|
,

|
226.8665 RELIEF

226.8667 OALL

226.8663 PLUG

226.$6e v4LVES

226.867 P! PING - pl5C ITEMS
....................................

226.8673 SPECIALTIES
.....................................

226.86731 SP4AY RINGS

' 226.86732 STEA4 CLEANER
|

226.8673 SPECIALTIES

220.867 PIPING - MISC ITEMS
|

226.868 !NSTRUMENTATION+ CONTROL
.............._......................

226.8681 ULTRA 50NIC GENERATOR

226.868? ULTRA 50NIC TRAN500CERS

226.868 INSTRUMENTATION + CONTROL



UNITED ENGINE ER$ & C045TRUCT0as INC. PAGE 163

PLANT CODE COST SA$l$ 2.5 IN HG AV - PIDDLETOWN,U$A
04/12/77

148 07/76 1139 MWE PRE 55uaIZE0 WATER REACTOR

......* FACTORY ***.**** *..*** *************** SITE *********************** TOTAL'

CCCT No. ACCOUNI DESCRIPTION QUANTITY COSTS GUAhTITT LABOR HR5 LABOR COST MATERIAL COST COSTS

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

226.869 F0JNOAT!0h5/$KIOS
.

226.8691 UL TR A $0NIC PACKAGES

226.8692 MISCELLANE0US items
.....................................

226.86921 PRECLEAN!NG BOOTH

226.86922 WORr 9FNCH

226.86923 h4TE4 C d R T A I .4

226.$692 415CELLANE0JS ITEMS

226.$69 FOUNDATION 5/5EIDS

200,000 200,000
226.$$ DECONTAM!h4 TION EQUIPMENT

226.87 LAUNDRT EQUIPMENT 1 LT 60,000

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

226.871 WASHER EETRACTORS

226.872 W A $HE R $

226.873 DRTERS

226.874 LIFTING DEVICES

226.875 MISCELLA4 Ecus
.....................................

226.8751 LAdELS

226.875,2 SHELWE5

226.8753 CAe! NETS

226.8754 HAMPER $

226.8755 CARTS

226.8756 WASTE CARS
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UNITED ENGINEERS & CONSTRUCTORS INC. PAGE 166PLANT CODE COST 84515 2.5 IN HG Av - m IDDLE f onN,US A
148 07/76 1139 MwE PRE 55UR12ED WATER REACTOR 34712777

******* FAC10hY ******** ********************** 5!?E *********************** TOTALACCT NO. ACCOUNT DESCRIPi!ON Qu4NTITY COSTS GuANTITY LABOR HR5 LABOR CO$f MATERIAL COST COSTSe......... .......................... .......... ............. .......... ............ ............. ............. ..............

227.1 BENCH 004RO, PANELS + RACKS
.....................................

227.11 N55 CONTROL board 1 LT 615,000 1 LT 4251 "N 51,963 2,598

227.14 REMOTE SHUTDOWN PANEL 5 1 Li 100,000 1 LT 833 MH 13,163 509

; 227.15 H v 4C P4NELS 1 LT 50,000 1 LT 416 MH 5,087 254

227.16 R40 WASTE PANELS + R4CKS * LT 209,000 1 LT 1742 MM 21,294 1,065

227.17 LOCAL PANELS + CAtit.ETS 1 LT 20 0, C 00 1 LT 16s7 =H 20,379 1,019

227.18 INST R UME N T AACKS 1 LT 264,C05 1 LT 2933 MH 35,850 1,793

227.1 9ENCH80AkDe PANELS * RACRS 1,438,000 11842 MH 144,753 7,238 1,589,991

227.2 PROCESS COMPUTER 1 LT 1,722,00C 1 LT 40963 MN 507,904 50,790

227.3 MON!TORING SYSTEMS
.............................____....

227.31 RADIOLOGICAL MON +0ATA MNG 1 LT 550,000 1 LT 4584 MH 56,031 2,802

227.32 NEUTRON 10N!!0 RING SYSTEM 1 LT 662,000 1 LT 2758 MN 33,712 1,686

227.33 POST 4CCIDE97 M0e! TOR 1 Li S0,000 1 LTe

227.34 RE4CTOR DIAGNOSTIC SYSTCM 1 LT 263,000 1 LT 2191 MN 26,782 1,339

227.35 C01TAINMENT ATMOSPHERE MON 1 LT 120,000 1 LT 1000 MH 12,224 611
227.36 CONTA!kMENT LEAK MONITOR 1 LT 60,000 1 Li 500 MH 6 112 611
227.37 FAILED FUEL DETECTION 1 LT 54,000 1 LT 451 MM 5,$14 $51

227.3 MONITORING SYSTEMS 1,789,000 11484 MM 140,375 7,600 1,936,975

227.4 PLANT CONTROL SYSTEMS
................. ...................

227.41 R enc T OR *0WER CONTROL 1 LT 500,000 1 LT 2084 MN 25,472 2,547
!

227.42 REACTOR PiOTECTION SYSTEM 1 LT 600,000 1 LT 2500 MH 30,559 3,056

227.43 ENGR SAFETT FEATURE ACTUAT 1 LT 350,000 1 LT 1667 MM 20,379 2,038

_ _ _ _ _ _ . -____ _ _..
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UNITED ENGINEERS 8 CONSTRUCT 025 INC. P' AGE 167
PLANT CODE COST BASIS 2.5 IN HG AW - MIDDLETOWN, USA

148 07/76 1139 MWE PRESSURIZED WATER REACTOR 04/12177

**..*** FACTORY ******** **.**.*******.******** SITE *********************** TOTAL
ACCT 10. ACCOU1T DESCRIPT10% 3JANTITY COSTS .uaNTITY LABOR HR5 LABOR COST MATERIAL COST COSTS
.......... ........................... .......... ............. .......... ............ ............. ............. ..............

227.4 PLANT CONTROL SYSTEMS 1,450,000 6251 MW 76,410 7,641 1,534,051

227.5 au rL. ANT !.C T ub !t.G . F I T T N G 1 LT 117,200 1 LT 3080 MH 37,650 3,765 l

227 RN INSTRU'ENTATION+CONTRCL 6,516,250 73617 MM 907,092 77,034 7,500,406

228. RE AC T OR PLANT MISC ITE95 ,

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

22P.1 4!SC SUSPENSE ITEPS
| ..... ....................... __.....

226.11 FINAL ALIGNMENT +ChECa!NG 1 LT 66752 MH d63,563 54,825

228.12 FIELS PagNTING 1 LT 25000 MH 239,253 104,812

227.13 JualgrgCAT10N OF *ELCE*5 1 LT 7330 MM 98,22? 45,150

? ? i.1 MI5C SUSPENSE ITEMS 99082 MH 1,201,035 204,787 1,405,822

228.2 ST AND ARD N555 VALUE FnG 1 LT 1,500,000

228.3 RE AC T 0a PL ANT INSULATION
..................______....... _....

,

2 2 P. 31 P! PE .!!d5UL A T ION 1 LT 27470 MH 357,650 742,860

228.32 EQu!P"ENT INSULAfroN 1 LT 5050 MH 66,14? 229,955

228.33 N555 INSULATION 1 LT 16033 MM 208,750 745,540

223.3 PEACTOR PLANT INSULATION 48583 MM 632,551 1,718,355 2,350,906

223. REACTOP PLANT MISC ITEMS 1,500,000 147665 MN 1,833,586 1,923,142 5,256,128

22 . REACTOR PLANT EQUIPME NT 96,568,796 2145880 MM 27,768,659 9,142,990 133,480,445

- - - . ____- ___ - - - - __ - __-_ -
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UNITED ENGINEERS & CONSTRUCTORS INC. PAGE 168

PLANT CODE C05T BASIS 2.5 IN HG AV - FIDDLET0wN, USA

148 07/76 1139 wwE PRESSURilED WATER REACTOR 04/12/77

....... FACTORY ****..** *****..*************** SITE *********************** TOTAL

ACCT NO. ACCOUNT DESCRIPTION GuANTITY COSTS cuANTITY LABOR HRS LAdOR COST MATERIAL COST COSTS

.......... .......................... .......... ............. .......... ............ ............. ............. .............e

23 . Tud?!NE PLANT E W U I P * E r4 T
........................ ............

231 Tua91NE GENERATOR
.............. ...................... .

231.1 T u d d I N'E b E t4 E R A T O R +ACC55RY
.....................................

23}.11 TURBINE FACTORY COST 1 LT 53,217,000

231.12 OT-FR TURHINE COSTS 1 LT 201800 *H 2,565,986 245,100

231.13 EXCITE & s V0LTAGE RELVLTw.

231.14 40157URE S E P A R A T O R / R F. H F A T R

231.1 TURBINE GENERATOR +ACCSSRY 53,217,000 201800 MM 2,565,98$ 245,100 56,028,088

231.2 F0JNDATIONS
.....................__...__.........

231.21 T- PEDESTAL..............',.......................
231.211 ErCAVAft0N WORK

231.213 SJds'RuCTURE CONCRETE
___...__.........__............ .....

231.2131 FOR*. ors 7500 SF 6000 *H 66,254 7,500

231.2132 RE!NFORCING STEEL 250 TN 8751 MM 115,003 100,000

231.2133 CONCRETE 3400 CY 5951 MH 60,775 119,000

231.2134 E*4EDDED STEEL 27 TN 4050 MH 48,709 40,500

200 LF 20 MH 204 140
231.213) WATERSTOPS

231.2138 Rua8tNG CONCRETE SURFACE

231.2139 EXPANS104 JOINT

231.213 SussTRUCTURE CONCRETE 24772 MH 288,V43 267,140 556,083

231.214 SUPE R S T R UC T UR E ~

.....................................
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UNITED ENGINEERS & CONST RUC T OR S INC. PAGE 170
PLANT C00f CCST 9 ASIS 2.5 IN HG AV - P IDDLE TOWN,US A

142 67/76 1139 M.E PRESSUR12ED WATER REACTOR 04/12/77

....... FAC10ny ........ ...................... SITE .......................- TOTAL
ACCT NO. ACCCU9T DESCRIPTIO;d QJANTITY COSTS QUAhTITY LABOR HRS LABOR COST MATERIAL COST COSTS
e......... .......................... .......... ............. .......... ............ ............. ............. ..............

, 231.431 L ui4E OIL STORAGE TANE 1 EA 281 MH 3,676 22,$97
1

231.43 fahts + P6 ESSURE VESSELS 281 MH 3,676 22,897 26,573

231.45 P! PING
-......__............................

231.451 2tN. + SMALLER
..........__.....__..................

231.4511 CS/NAS 2400 La 1153 MH 14,942 3,120

231.451 2!N. + $MALLER T153 MH 14,942 3,120 18,062

231.452 2.5IN + LARGER
..........___....................___.

231.4521 CS/N45 1920 LS 2,880 1 Li 461 Mn 5,976 598

231.452 2.5tN + LARGER 2,880 461 Mn 5,776 598 9,454

231.45 FIPING 2,880 1614 MM 20,918 3,718 27,516

231.46 VALVES 20 EA 23,650
....................__ ..............

231.461 GATE

231.46 VALVES 23,650 23,650

231.47 PIPING-MISC. ITEFS
....................____.............

231.471 NANGEPS + SUPPORTS 864 LB 1,296

231.472 INSULATION

231.473 SPECIALTIFS

231.47 PIPING * MISC. ITEMS 1,296 1,296

231.48 INSTRUMENTATION +' CONTROL 1 LT 9,830 1 LT 75 MM 917 46

.

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



UNITED ENGINEERS & CONSTRUCT 035 INC. P'A S E 171
PLANT CODE COST BASIS 2.5 IN HG AV . RIDDLETowN, USA

14e 07/76 1139 Mdf PRES $uellED JATER REACTOR 04/12/77

******* FACTORY .******. ***e.********e**eee *e $1TE **ee****e*eeeeee....... TOTAL
ACCT NO. ACCOUNT DESC61PTION QJ AN TITY COSTS GU A NT IT v LABOR HRS LAs3R COST MATERIAL COST COSTS
e......... .......................... ...e eeee. ............. .......... ............ eeeeeeeeeeeee eeeeeee++eeee eeeeeeegeeeeee

231.49 SK105 / FOUNDATIONS
.....___..............__.............

231.491 L u dE O!L C010TNG Ewpf SKID 1 LT 108,575 1 LT 1152 MM 14,903 1,490

231.492 FIRE Pa0TEC TION EGPT. 1 LT 3000 MH 38,851 58,050

231.49 SKIDS / FouMDATIONS 108,575 4152 MN 53,784 59,540 221,899

231.4 LueRICATING OIL SYSTEM 146,231 6122 mM 79,295 86,201 311,727

231.5 GAS SYSTE45...._____........_'...___....__.......
231.51 HYDROGEN STORAGE SYSTEM
................. .................-

231.513 T4ws + PRES $URE VESSELS
..._____......__. ... __.....______.

231.5131 HVDROGEN STORAGF POTTLES 1 LT 88,150 1 LT 5031 MH 65,801 6,580
|
' 231.513 TAWS + *RESSURE VESSELS 88,150 5031 MH 65,801 6,580 160,531

231.515 PIPING
.......................__...... ___._

231.5151 2 IN + Sq4LLER

231.5152 2.5 IN + LARGER
........................__...........

231.51521 CS/N15 4800 Le 7,200 1 LT 1153 MH 14,942 1,494

231.5152 2.5 IN + LARGER 7,200 1153 MH 14,942 1,494 23,636

231.515 P! PING 7,200 1153 MN 14,942 1,494 23,634

231.516 VALVES
..............................____. .

231.5163 GLOBE 10 EA 500

231.516 VALVES 500 500

..
. _ .. .. . _. - .. .. .
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PAGE 172
UNITED ENGINEER 5 E CONSTRUCTORS INC.

PLANT CODE COST BASIS 2.5 IN MG Av - MIDDLETowN, USA
04/12/77

146 07/76 1139 M.E PRESSURIZED WATER REACTOR

....... FACTORY ... .... ............ *....**** SITE .********************** TOTAL

ACCT NO. ACCouvi DESCE!PTIO.y 30 ANT [TY (OSTS CuANTIfr LABOR HRS LABOR COST MATERIAL COST COSTS

.......... .......................... .......... ............. .......... ............ ............. ............. ............*.

231.517 PlpING-*ISC ITEMS
..._............... ........... ..... i

|

231.5171 MANGERS + SUPPORTS 960 Ld 1,44C
'

231.5172 INSULATION

231.5173 SPE(! ALT!ES
1,440

231.517 FIPING-MISC ITE"5 1,44c

.

231.51 HvDRGGE?. STORAGE Sv>TE= 97,290 6184 *H C ,743 6,074 186,107

231.52 CARBON CIONIDE STOEAGE SYS
....._......................__.......

231.523 T A NK S + PRESSURE bESSELS
............... .....................

231.5231 CARdON DIOn!DE T A P.K S 1 LT 53,750 1 LT 3060 Mn 40,024 4,032

231.523 TANES + PRESSURE WESSELS 53,750 3060 MM 40,024 4,002 97,776

231.525 P I P I ?J G
..... ............._......._.........

231.5251 2 IN + SMALLER

231.5252 2.5 IN + LARGER
..............................._.....

231.52521 CS/NNS 4800 L6 7,20C 1 LT 1153 MH 14,942 1,494

231.5252 2.5 I n, + LARGER 7,200 1953 MH 14,942 1,494 23,636

7,200 1153 MH 14,94? 1,494 23,636
231.525 PIPING

231.526 VALVES
..__.. ___....--..._............__...

231.5263 GLO6ES 10 EA 500
500

500231.526 VALVES



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

UNITED E NGI NE E a 5 & C O NOT R U C 108 5 INC. PAGE 173
PLANT CODE COST mA515 2.5 IN HG AV = MIDDLETOsN, USA

148 I7/76 1139 Mdf P&E55URIZE0 WATER REACTOR 04/12/77

....... FACTORT ******** ********************** 5tTE ..**.****************** TOTAL
ACCT NO. ACCOUNT DESCRIPTION agaNTITY CO5TS CUANTITY LABOR He5 LABOR COST MATEngAL COST C0515
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

231.527 P!P]NG-*ISC ITEMS
......_..............................

231.5271 MANGER + SUPP087 960 Le 1,440

231.5272 I P.5UL A T I ON

231.5273 SPECIALTIES

251.527 PIP!P4G. MISC I T E .* 5 1,44C 1,44Q

231.5? CawacN 010x!JE ST3aAGE SYS 6?,373 4213 MM 54,966 5,496 123,352

23*.5 GAS SYSTEFS 160,180 10397 MH 135,709 13,570 309,459

|

231.6 M5TR SEP4TR/REHis O R A ! *d 5 Y S |
............_................._....._

231.63 7 4 *a s + a s C 5 5. WESSEL5
......_...._._...___...._..._........

231.631 m/5 DRAIN TANS 4 EA 20,625 1 LT 281 MH 3,670 368

231.632 R E H E a T E r, 3Ra!N TANS 4 EA 70,950 1 LT 931 MH 12,174 1,217

231.65 T AMS + PRESS. VESSELS 91,375 1212 =H 15,850 1,585 108,810

231.65 P! PING
__....___.... ....._................_

231.651 2iN. + SMALLER
.........................._......_...

231.6511 CS/NN5 900 LB 433 MM 5,613 1,170

231.651 21N. + srALLER 433 MH 5,613 1,170 6,783

231.652 2.5:N. + LARGER
__...................................

231.6521 CS/NN5 338290 LB 507,435 1 LT 81190 MH 1,052,254 105,225

231.652 2.5tN. + LARGER 507,435 81190 MN 1,052,254 105,225 1,664,914

.___. _ _ _ _ . .- .. . . . . . . .
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PAGE 174
UNITED E NGI NE E R S 6 CONSTRUCTORS INC.

PLANT C90E COST PASIS ?.5 IN HG AV - MIDDLET0nN, USA 04/12/77
146 07/76 1139 "WE PRESSURIZEC WATER HEACTOR

....... FACTony ........ ...................... SITE *.******..******....*.* TOTAL

ACCT Nc. ACCuuNT DESCAIFTICr4 3 0 A P. T I T Y COSTS CUANTITT LAdOR HRS LAB 3R COST *ATERIAL COST COSTS

.......... .......................... .......... .............
.......... ............ ............. ............. .......*......

507,435 81623 MM 1,057,867 106,395 1,671,697
231.65 P! PING

4A EA 624,144
231.66 VALVES
..................................._.

231.661 GATF

231.662 CHECK

231.663 GL0df

231.66M PLJG
024*1''

231.66 VALVES 624,144

231.67 F I P ! N G- n; t S C . ITEMS
..... ............................ ..

231.671 PIPE P A*e k E R S * SUPPCkTS 6763% L3 101,757

231.672 INSuLafi n

231.673 SPECIALTIES
101,757

231.67 PIPING-*!SC. ITEMS 101,757

231.68 [ N ST R uv E 'a T A T I ON + C07.TR3L 1 LT 26,52C 1 LT 203 MH 2,482 124

231.6 MST9 SEPRTR/REHTR DaAINSTS 1,351,231 8303!4 MH 1,076,197 108,104 2,535,534

231 TURHINE GENERAT98 54,874,642 417379 MH 5,194,091 1,287,465 61,356,198

233. C0JDENSliG SYSTEMS
.. .. _........._.__ ................

233.1 CONDENSE 4 EQu!PVENT
.._......._......__................._

233.12 HE AT TR44SFER EQUIPMENT
................................__.._

233.121 CONDENSERS 3 EA 5,938,515 1 LT 99209 MH 1,325,166 132,51I

233.122 Tu1E CLEANING



- _____ - _ - . -- - _ . -__ . .
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UN!1ED ENGINEERS & CONSTRUCTORS INC. PAGE 175
PLd5T CODE C05T 84515 2.5 IN MG AW - MIDDLETowN, USA

148 07/76 1137 MwE PRES $ue!!ED WATER REACTOR 04/12/F7

F a'C T O R Y ******** ********************** SITE **********************+ TOTAL.....**,

ACCT NO. ACCOUNT DESCRIPTION ouANTITY Cosis CUANTITY LA80R HR$ LABOR COST MATERIAL COST COSIS
4......... .......................... .......... ............. .......... ............ ............. ............. ....ee.......e

233.12 NEAT TRANSFER EQu!PMENT 5,938,515 99209 MH 1,325,166 132,517 7,396,198

233.1 C O N D E t4 5 E R EJUIPMENT 5,938,515 99209 MM 1,325,106 132,517 7,396,198

233.2 CONDEf1 ATE SYSTEM5
.............._......................

233.21 20TATING MACHINERY
.....................................

I
233.211 CONDENSATE POMP + MOTGe 3 EA 299,925 1 LT 3000 MM 39,651 3,965 )
.....................................

233.2111 C04D PuwP

233.2112 COND PUMP MOTOR

233.211 CONDENSATE PUMP + MOTOR 299,925 3000 MH 39,651 3,965 343,541

233.212 8005TER PUMP + McTOR 3EA 499,875 1 LT 3400 MH 44,937 4,494
............................__.......

233.2121 80057ER PUMP

233.2122 800 STER pump MOTOR

233.212 dOOSTER PU19 * MOTOR 499,875 3400 MH 44,937 4,494 549,306

233.213 TRAN5fER FJMP + MOTOR 2 EA 29,000 1 LT 241 MH 3,185 319
..........................__.........

233.2131 TRANS PUMP

233.2132 TRAN5 PudP MOTOR

233.213 TRANSFER PUMP + MOTOR 29,000 241 MH 3,185 319 32,504

233.21 ROTATING MACHINERY 828,800 6641 MH $7,773 8,778 925,351

233.23 TANKS & PRES $URE VESSELS
.....................................

233.231 CONDENSATE STORAGE TANK 1 EA 234,000 1 LT 9181 MN 120,086 12,009

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _________



PAGE 176
UNITED E NGINE E R S & CON STRUC TOR S INC.

PLANT CODE COST 84515 2.5 IN HG AV - MIDDLETowN, USA
04/12/77

148 07/76 1139 MwE PWESSuRIZED WATER AFACTOR

....... FAC10RY ..*..... ...*........**........ SITE *******.***.** *..***.. TOTAL

ACCT No. ACCou1T DESCRIPTION G U A r. T I T Y COSTS GUANTITY LABOR r:R S LAWOR COST 4ATERIAL COST CO$ts

.......... .......................... .......... ............. .......... ............ ............. ............. .......s......

231.?3 TAN (5 & PAESSURE VESSELS 234,000 9181 MM 120,086 12,009 366,095

233.25 P!d!v6
.....................__..___... .....

233.251 2 IN. + SMALLER
...___....._...............__..____..

390 Le 187 MH 2,425 50f
233.2511 CS/N n

187 MM 2,425 507 2,932
233.25? 2 IN. + SMALLER

233.252 2.5 IN. + LARGER
................___ ._...............

233.2521 CS/NNS 443140 La 724,710 1 LT 115954 MM 1,502,808 150,281

233.252 2.5 IN. + LARGER 724, 710 115954 MM 1,512,808 150,281 2,377,799

233.25 PIPING 724,710 116141 MH 1,505,233 150,788 2,380,731

233.26 VALVES 171 EA 506,331

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

233.261 GATE VALdES

233.262 CHECK VALVES

233.263 GLOBE VALV($

233.266 SUTTE9 FLY

23.3.267 BALL VALJES
506,331

233.26 VALVES 506,331

233.27 PIPING-MISC. ITEMS
......... __.......................__

233.271 MANGERS + SUPPORTS 96706 La 145,059

233.272 INSUL At t0N

233.273 SPECIALTIES

I
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PA E 178
UNITED ENGINEERS & C0kSTRUCTOH5 INC.

PLANT CODE COST BASIS 2.5 IN HG av - MIr LLE T0wN,US A 04/12/77
148 07/76 1139 Mdf P RE SSUR IZ E D W AT C5 REACT 0e

... ... FACTORY .*=***** ****e..*************e* SITE ***********e*********** TOTAL

ACCT NO. ACCOUNT DESCRIPTION JUANTITT COSTS G J ANTIT Y LABOR HR5 LABOR COST MATERIAL COST COSTS

....e..... ...........eeeee... .e.... .......... ............. .......... ..e ........ .ee.......... .....eee..... ......eneee..e

231.2932 REINF. STEEL |

233.2933 CONCRETE

233.2934 EMdE00E0 IRON

233.2935 STRUCTURAL STEEL

233.2936 MISC. STEEL

233.293 000 STER PUMP FDTN

24550 MM 287,146 234,250 521,396

233.29 FOUNDATIONS

233.2 CONDFNSATE SYSTEM 2,458,200 156893 MM 2,004,865 406,057 4,899,142

233.3 GAS WEMOWAL SYSTEM
..........__.........................

233.51 CONDENSER GAS REMGVAL SYS.
.....................................

233.311 ROTATING MACHINERY
..........._...............___.......

233.3111 FECH Vacuum PU P & MOTOR 3EA 225,750 1 LT 1500 MH 19,825 1,983

_...__......___ .__......'............
233.31111 MECH VAC PUMP

233.31112 MECH VAC PUMP MOT 0d

233.5111 MECH VACUUM PUMP 4 MOTOR 225,753 1500 MH 19,825 1,983 247,558
|

1

233.311 ROTATING MA(HINERY 225,750 1500 MH 19,825 1,983 247,5581

233.315 PIPING
.....................................

233.3151 2 IN. + SMALLER
......__.__...____......__..... ____.

240 LB 115 MM 1,490 312
233.31511 CS/NNS



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

PAGE 179
UNITED ENGINEERS & CONSTRUCTORS INC.

PLANT CODE COST d4 SIS 2.5 IN HG Av - PID DLE TOWN,US A 04/12/77
148 07/76 1139 MdE PRESSuallED WATER GEACT0e

e...... FACTORY *e ***** *...eeeeeeeeeeeee ***e SITE eee**ee.*** *e*ee *e . TOTAL.

ACCT NC. ACCOUNT DE3Ca!PT!0N QJANTITY COSTS GUAhTITY LABOR HR5 LABOR COST MATERIAL COST COSTS-

e ........ .......................... .......... ..........ee. .......... ............ ............. ............. eeeeeeeeeeeee.
115 MN 1,490 312 1,802

233.3151 2 IN. + SMALLER

233.1152 2.5 IN. + LARGER
..................................... ,

i

233.51521 CS/NNt 29520 L8 44,280 1 LT 7085 MM 91,824 9,182

233.3152 2.5 IN. + LARGER 44,280 7085 MH 91,824 9,182 145,286
i

| 233.315 PIPING 44,280 7200 MM 93,314 9,494 147,088.

233.316 VALVES 75 EA 37,628

.....................................
h

233.3161 GATE

233.3162 CH EC K

233.5163 GLOSE

233.3165 VACUUM RELIEF

233.3166 8UTTE R F LY

233.316d PLUG
37,628

233.516 VALVES 37,628

233.317 PIPING-FISC. ITEMS
.....................................

233.3171 MANGERS + $UPPORTS 5952 La 8,928

233.3172 INSULAT!3N
1

233.3173 $ P E C I A L'T I E S
. 8,928

233.317 PIPING = MISC. ITEMS 8,928

.

233.318 INSTRUMENTATION + CONTROL 1 LT 7,600 1 LT 58 MM. 709 35

233.319 FOUNDATIONS /SNIDS
.....................................

T



.
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..
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UN!1ED ENGINEEa5 & CONSTRUCTORS INC. PdGE 100
PLANT CODE 0057 6AS!S 2.5 IN HG AV - PIDDLETowN, USA

148 07/76 1139 MwE PRESSURIZED =ATER #EACTop 04/12/77

....... FACT 0dY ******** *.*******************. $1TE *********************** TOTAL

ACCT h0. AC Cou:47 DESCWIPTION 3JANTITY COSTS GJANTITY LABOR HRS LABOR COST MATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ........g.....

233.5191 V A CUJM PUMP FDTN.
.....................................

233.31911 708*w04<

233.31912 REINF04CING STEEL

233.31913 CONCwETE

233.51914 E*3FDDED STEEL -

|

233.3141 vacuu' PUFP F D i r. .

233.517 FOUNDATIONS /SE!DS

233.51 CONDENSER GAS REP 3JAL SYS. 324,186 8758 MN 113,643 11,512 449,546

.

235.3 GAS 6EMOVAL SYSTEa 324,166 8758 MM 113,848 11,512 449,546

233.4 TUR8INE OYPASS SYSTEF
......................................

233.41 TURRINE dVPASS SYS. EQPT.
--...................................

233.415 PIPING
.....................................

233.4151 21N + SMALLER

233.6152 2.5IN + LARJER

235.415 PIPING

233.416 VALVES
............ ....-...................

233.4163 GLOBE (DUMP) 12 EA 150,000

233.416 WALWES 150,000 150,000

233.417 PIPING - MISC. ITEMS
.. .........................--.. .--
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UNITED ENGINEERS & CONSTRUCTORS INC. PAGE 181
PIDDLETOWN, USAPLANT CODE COST 84515 2.5 IN HG AV =

148 07/76 1139 MdE PR(SSURIZE0 DATER REACTOR 04/12/77

FACTORY ==****** ********************** SITE *********************** TOTAL. . . . . .

ACCT NO. ACCOUar DESCRIPTION QUANTITY COSTS GUANTITT LABON HRS LADOR COST MATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

I 233.4171 MANGERS + SUPPORTS
r

233.4172 INSULATION

233.4173 SPECIALTIES

233.417 P! PING - m!$C. ITEMS

233.418 INSTRUMENTATION + CONT 93L

233.41 TUR81NE SVP455 SYS. E QPT. 150,000 150,000

.

233.4 TURHINE WYPASS SYSTEM 150,000 150,000

l

233.5 C O ND E f4S A T E POLISHING 1 LT 1,450,000 1 LT 41672 MN 539,107 53,911
....................___..............

233.51 ROTAf!NG MACHINERY
_............... ...... .............

| |
.

,

233.511 ACID REGEN PUMP + MOTOR !
........________ ......_________.....

233.5111 ACID REGEN PUMP

233.5112 ACID REGEN PUMP MCTOR

233.511 ACID REGEN PUMP + MOTOR

233.512 CAUSTIC dEGEN PUMP.. MOTOR
_............__.....__ ..............

233.5121 CAUSTIC REGEN PUMP

233.5122 C A'JS T I C .tEGEN PUPP MOTOR

233.512 CAUSTIC REGEM PUMP + MOTOR

233.513 AMMONIA REGEN PUMP + MOTOR
......... ...........................

233.5131 AMMONIA REGEN PUMP

233.5132 ARMONIA REGEN PUMP MOTOR

- - - - _ _ _ _ _ _ _ _ _ - -- - . - -
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UNITED ENGINEERS & CONSTRUCTORS INC. PAGE 182
PLANT CODE COST 8A515 2.5 IN HG AV . PIDDLETOWN. USA

'ATER REACTOR 04/12/77148 07/76 1139 MdE PRF550R12E0 w

******* FACTORY ******** ********************** SITE *********************** TOTAL

ACCT NO. ACC00%Y DESCRIPTION JUAt.TITY CO5TS GUAhTITY LABOR HR$ LABOR COST MATERIAL COST COSTS

.......... .......................... .......... ............. .........e ............ ............. ............. eee......eeeee

233.513 A M M or. I A RE5EN PUMA + MOTOR

233.514 SLJICE WATER REGEN P+4
.....................................

233.5141 5LJICE .ATER REGEN PU1P

233.5142 SLUICE .ATER REGEN P M370R

233.514 SLUICE WATER REGEN P+M

233.515 NECYCLE PUMP + MOTOW
...._................................

233.5151 RECYCLE dupp

233.5152 RECYCLE DUMa MOTOR

233.515 RECYCLE FLAP + r1370R

233.516 AIR BLG4ER + MOTOR
.....................................

233.5161 AIR 3LodER

233.5162 AIR aL0 DER MOTOR

233.51e AIR etowEh + M0YOR
|
|

233.51 ROTATING MACHINERY

233.53 TANas + PRESSURE VESSELS
.....................................

233.531 RE5!N SEPRTR+ CATION RGN TK

233.532 ANION REGEN TANK

233.533 RESIN STORAGC TANK

233.534 MOT WATER HEATING YANK

233.535 8ULK ACID STORAGE TANK



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

UNITED E NGINE E R S & CONSTRUCTORS INC. NGE 183
PLANT CODE COST G45!$ 2.$ IN HG AV - ?!00LETowN, USA

14A CF/76 1139 mwE PRE 550R12E0 WATER REACTOR 04/12/77

....... FACT 0gy ........ ..................***. SITE ..e..........*....*...* TOTAL
ACCT NO. ACCOU9T DESCRIPTION Q Q A ta T I T Y COSTS CUAATITY LASOR HR$ LA80R COST MATERIAL COST COSTS
e......... .......................... .......... ............. .......... ............ ............. ...........e. ..ee..ea..ee e

233.536 duLa CAUSTIC STC4 AGE TANK

233.537 .0utK AM*0NIA STfRAGE FANK

235.59 TAN (5 + PRE 550RF VESSELS

233.54 PuRIFICAfl3N EQU!PMENT
.....................................

233.541 MIAE0 BED DEMINERALilERS

233.54 PJRIFICATIJN EQu!P4ENT

233.58 INST 99MFhiaTION + CONTROL 1 LT 53,520 1 LT 430 MH 5,257 263

233.5 C 0r40E NS A T F POLISHING 1,503r520 42102 MM 544,364 54,174 2,102,058

.

235. CONDFNSING SYSTEMS 10,404,421 306962 MH 3,988,?63 604,260 14,996,944

234 FEED HEATING STSTEM
.......--.......... ................

234.1 FEEDJATE4 HEATERS 16 EA 2,023,150 1 LT 48000 MH 627,825 62,783
..........____.......................

234.12 NEAT TRANSFER E20!PMFNT
.....................................

234.121 N0.1 LP MEATERS

234.122 NO.2 LP HEATERS

234.123 N0.3 LP HEATERS

234.124 NO.4 LP. HEATERS

234.125 N0.5 HP HEATERS

234.126 NO.6 HP HEATERS

234.12 NEAT TRANSFER EQUIPMENT

234.1 FEE 0 WATER HEATERS 2,023,150 48000 MH 627,825 62,783 2,713,758

._ _ _ _ _



.
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UNITED E NGINE E d 5 & CONSTRUCTORS INC. PAGE 184
PLANT CODE COST BASI 5 2.5 IN HG AV - *!DDLET0bN, USA

148 07/76 115J Mdf PRESSURIZED WATER REACTOR 04/12/77

...**** FART 0av ******** ********************** SITE *********************** TOTAL

ACCT NO. A C C O u 'd f DESCRIPTIcJ '2 U A N T I T Y COSTS CJANTITY LABOR HR5 labor COST MATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

234.2 FEECwATEW SYSTE*
....._............. ................_

234.21 n0T AT I% *ACHINEky
.........._...__........._...........

1
'

234.211 MAIN BOILER FEED PJ'P-M3FP 2 EA 244,025 1 LT 2600 MH 34,364 3,436

234.212 M8FP TUR3tNE DRIVES 2EA 1,182,500 1 LT 10000 MH 129,369 12,937
|

234.213 EMERGENCY FEEDwATE8 PJ4P5 2 EA 232,200 1 LT 2000 MH 26,435 2,643

234.214 EFP 90f04

234.215 EFP TURe!NE

234.216 STARTUP FEED PUMP + F370R 1 EA 80,625 1 LT 2300 MH 30,399 3,040

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

234.2161 STAWTUP, FEE 0 PUNP

234.2162 S T A R T t3 P FiE3 PUFP FCT)R

234.?16 STARTUP FEED PUMP + MOTOR 80,625 2300 MH 30,399 3,040 114,064

234.21 90TafiNG MA(H]NERY 1,739,350 16900 MH 220,565 22,056 1,981,971

234.25 PIPING
..........._. __................... .

234.251 2 IN + SMALLER
............._....................._.

| 234.2511 CS/NN5 440 Le 211 MH 2,737 572

234.2512 CS/SC 3 240 Le 288 MH 3,730 792

234.251 2 IN + SMALLER 499 MH 6,467 1,364 7,831

234.252 2.51N + LARGER
......_........ _..... .._ ........._

234.2521 CS/NNS 963515 Le 1,445,273 1 LT 231243 MM 2,997,003 299,700

234.2522 CS/SC 2 52870 Le 118,958 LT 31723 MH 411,141 41,114
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UNITED ENGINEERS & C045fauCTORS INC. PAGE 185
PLANT CODE COST UAsis 2.5 IN HG AV - M100LETOWNeuSA

148 07/76 1139 Mdf PRES $URIZED WAffR REACTOR 04/12/77

******* FACTORY ******** ********************** SITE *********************** TOTAL
ACCI NO. ACCGUNT DESCRIFTIC4 2 0 A re T I T Y COSTS GU ANT IT Y LABOR HR5 labor COST MATERIAL COST. COSTS
es........ .......................... .......... ............. .......... ............ ............. ............. ..............

234.2523 'C5/5C 3 16200 Le 36,450' 1 LT 9721 MM 125,984 12,598

234.252 2.5IN + LARGER * 1,60 0, 6 d 1 272687 MH 3,534,128 353,412 5,488,221

234.25 PIP!hG 1,600,661 273186 MH 3,540,595 354,776 5,496,052

234.26 VALVES 1 LT 1,547,600
.................................__..

234.261 GATE

I

| 234.262 CHECK
|

234.263 GLOBE

234.26 VALVES 1,547,600 1,547,600

234.27 P!P!NG-MISC. ITEMS
.....................................

234.271 HANGERS &~5UPPORT5 206517 Le 309,776

234.272 INSULATION

234.273 SPECI ALTIE S

234.27 PIPING-MISC. ITEMS 309,776 309,776

234.28 I N ST RUM EN T A T 104 + CONTROL 1 LT 59,050 1 LT 455 MM 5,$64 278

234.29 SKIDS /FouM4 Aft 0NS
.....................................

234.291 MPFP
.....................................

234.2918 FORMWORK
i

234.2912 REINFORCING STEEL

234.2913 CONCRETF

234.2914 EMBEDDED STEEL

234.291 MPFP

. ..



UNITED ENGINEEAS & CON 57RUCTORS Iht. PAGE 186
PLANT CODE COST dA515 2.5 IN HG AV - MIDDLETOWN, USA

148 07/76 1139 PdE PRESSURIZED WATER REACTOR 04/12/77

......* FACTORY .....*.. ..***....**..+........ SITE **************.*****.** TOTAL
ACCi NO. ACCOUNT DESCRIPi10M QUANTITY COSTS QUAhTITY LA80R HR$ LABOR COST MATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

234.29 SKIDS /FOUADATIONS

234.2 FEE 0 WATER SYSTEM 5,256,457 290541 MH 3,766,724 377,110 9,400,291

234.3 EXTRACTIJN STEAM SYSTE4
.....................................

234.35 PIP!NG
.....................................

234.351 2 IN + $1 ALLER
.....................................

234.3511 C$/N45 170 L8 81 MM 1,053 221

234.351 2 IN + SMALLER 81 MN 1,053 221 1,274

234.352 2. 5I 4 + LARGER
.....................................

234.3521 C$/N4$ 196230 Ld 274,345 1 Li 47096 MM 610,381 61,038

234.352 2.51N + LARGER 294,345 47096 MM 610,381 61,038 965,764

234.35 PtPING 294,345 47177 MH 611,434 61,259 967,038

234.36 VALVES 48 EA 397,752

234.361 GATE

234.362 CHECK

234.363 GLOSE

234.36 VALVES 397,752 397,752

234,37 PIPING-PISCELLAkECUS
.....................................

234.371 MANGER + SUPPORTS 39274 Le 58,911

234.372 INSUL ATION

- .
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PAGE 188
UNITED ENGINEERS & CONST#uCTOR S IhC.

m 10 C LE 7 0em eu S APLANT CODE COST 94515 2.5 IN MG AV -

04/12/77
148 07/76 1139 *.E PAE55J8IZED .ATEe aEAC70e

....... FACTodt ........ .***....**. ..****.**. $!TE **..*********ee.ee....e TOTAL

ACCT h0. ACCCJ1T DESCRIPflCN 3') A 4 71 T F C0575 GJAhTITv LABoa we5 LA034 COST *ATEngAL COST COSTS

e......... .......................... ... ...... .............
... ...... ee ......**. ............. ............. e e e e e e e e,e e e e e e

234.4521 C5/NN5 159C80 Le 238,620 1 LT 38174 == 494,804 49,480

234.452 2.5IN + LA8GER 238,e2C 35175 *w 494,804 49,480 782,904

234.45 o! PING 238,62r 38251 m* 495,490 49,623 753,733

234.46 VALVES 10V EA 210,915

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

234.461 GATE

234.462 CHECK

234.463 GL)BE
|

234.468 PL JG
210,915 <

234.46 VALVES 210,915 |

234.47 PIPING.=[5C. IT[m5
.....................................

|

|

234.471 MANGERS 4 SJPPORT5 31838 to 47,757
|

234.472 3Nsut ATI39

234.473 SPECIALTIES
47,757

234.47 PIPIhG-MISC. 175"5 47,757

234.48 INSTeumENTATION + CCNie0L 1 LT 46,810 1 LT 360 mw 4,399 220

234.4 FWH VENT'+ SRAIN SYSTEM 742,977 41591 MN 539,375 131,234 1,413,586

234 FEED MEATING SYSTEM 8,807,502 427569 Mn 5,548,535 632,545 14,988,572

235. OTHER TUWBINE PLANT Eau!P.
.....................................

235.1 MAIN VAPOR P!P!hG SYSTEM
.....................................

235.11 MAIN STEAM SYSTEM
i .....................................

.



_ _ _ _ _ _ _ _ _ _ _ _ _ _ - - __ __ _ _ _ _ - _ _ _ _ _ _ _ _ _ - _
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UNITED ENGINEEn$ & CONSTsuCToa5 IhC. PAGE 189
I

PLANT C00F COST dA5!5 2.5 Ih MG av - 510DLETommeuS A'

| 148 07/76 1134 ==E PAE55Je! ZED WATER GEACice 04/12/77

|

....... , Acro., ........ ...................... 5:1E ....................... 10,,L

j
ACCi NO. ACCCuNT DESCRIPT!Ce 1Ja4TitY COSTS GuaNTITV LA90s ne5 L A80s Cost mATEstAL COST CO5is

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

235.115 P] PING
.....................................

235.1151 2 IN . SA4LLEe
.....................................

235.11511 C5/NNS 44G Le 211 ** 2,717 572

235.1151 2 IN 54ALLE9 211 ma 2,737 572 ),309

235.1152 2.5 IN + LAGGER
....... ....._.......................

235.11521 CS/N15
.....................................

235.115211 CS/NNs 505450 Le ?$8,175 1 Lt 121307 ma 1,572,183 157,219

235.115212 C5/N15 50545C Le 759.175 1 L1 121307 ma 1,572,18S 157,219

235.11521 C5/NN5 1,516,350 242614 au 3,144,37$ 314,438 4,975,164

235.11522 C5/5C 2 597570 Le $94,533 1 LT 238542 =a 3,091,601 309,160

235.1152 2.5 tu * LAaGEe 2,410,893 481156 mw 6,235,977 623,598 9,*F0,458

255.115 P!p!NG 2,410,8 A 3 451367 == 6,238,714 624,170 9,273,767

235.116 VALVES 127 FA 1,402,880
.....................................

235.1161 GAIE

235.1162 CHECK A

235.1165 GloaE

235.1165 #ELIEF

235.1166 BUTTE 87LY

235.116 valves 1,402,860 1,402,880

235.117 PIPING-MISC items
.......__........___.................

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



UNITES E NGI NE E R S & C045fauCT0a5 INC. PAGE 190
PLANT CODE COST 84515 2.5 14 N G A v - M ID D LE T 0 wn,U',4

148 07/76 1139 pee PaE55ueIZED WATER REACTOs 04/12177

....... FACT 0av ******** ********************** SITE *********************** total
ACCT NO. ACCOUNT DESCRIPTICN QuANTITT C0575 EJahTITT LAace mes LAe0s Cost NATE8IAL COST COSTS
e......... .......................... .......... ............. .......... ............ ............. ............. ..............

235.1171 HANGERS + suPPORis 281782 Le 422,673

235.1172 IN5utATION

235.1173 SPECIALTIES
.....................................

235.11731 ComfAINmENT PENETSATIONS

235.11732 5 TEAM faAPS * STRAINESS

235.1173 $PECIALTIE5

235.117 PIPING-MI5C ITEMS 422,673 422,673

235.118 INST RumE NT A TION +CCNTROL 1 Lt 46,100 1 LT 460 en 5,622 281

235.11 NA14 STEAM SYSTEM 4,282,536 481827 an 6,244,336 624,451 11,151,323

235.14 MAIN WAP,3R PIPE dMIP #ES. 1 Li 1,000,000 1 LT 6250 mn 81,360 8,136
.....................................

235.141 PL ATE

235.162 SHEAR LUG 5

235.143 ANCHo#5

235.144 BEAM 5

235.145 u-SQLT + NUTS

235.146 hELDS

235.147 ELASTO. PLASTIC MATE #1AL

235.14 MAIN VAPO 4 PIPE walP RES. t ,000,00 0 6250 4H 81,360 8,136 1,089,496

235.1 MAIN VAPOR PIPING SYSTEM 5,282,536 488077 MM 6,325,696 632,$87 12,240,819

235.2 TuestNt Aux 3LI AaIES
............. ......................

235.21 MN STM/eEMEAT VENTS * 04N5
.. .................................

--- . - - - - , - , _ _ . ,,-c._ , c. . - - - , , ,



_ _ _ _ _ _ _ _ _ _ _ _ .__________.__._ __ _ _ _._ _ _ _ _ . _ . _ _ _ _ _ . _ ._

1

' * UNITED ENGINEE85 4 CON 5ftuCTORS INC. PAGE 191
s

PLANT CODE COST 8 ASIS 2.5 IN HG Av - PIDDLETC.N,US A *

148 07/76 1139 P.E PRE 55UeIZED wATEe REACT 0e 04/12177

' ....... FACTORT .....*** ................*..... SITE *..*****..*...*........ TOTAL

ACCf N o. ACCousi DESCRIPTIO4 QUANTITY COSTS QuahTITT LA80R HR5 LA804 COST MATERIAL Co$f COSTS '

1

e......... .......................... .......... ............. .......... ............ ............. ............. ..............

235.215 PIPING

.

235.2151 2 IN. + SMALLER
.....................................

4
235.21511 CSINNS 3240 Le 1555 MM 20,154 4,212 *

4

' 235.2151 2 IN. + SMALLER 1555 MN 20,154 4,212 24,366 i

*
.

235.2152 2.5IN . LARGE4 !

235.215 PIPING 1555 MM 20,1$4 4,212 24,366

235.216 VALVES
,

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

235.2163 GLOBE 1 LT 3,225 |

*
235.216 VALVE 5 3,225 3,225

i

235.217 PIPING-MISC. ITEMS
.....................................

235.2171 MANGER 5 SUPP0eTS e48 L6 972

235.2172 INSULAf!ON

235.2173 SPECIALTIES i

235.217 PIPING-MISC. ITEMS 972 972
{

235.21 MN STM/ REHEAT VENTS + DANS 4,1V7 1555 MH 20,154 4,212 28,563

i

I

235.2 TUR6INE AUAILIARIES 4,197 1555 mn JO,154 4,212 28,563'
,

235.3 T8 CLOSED CLG WATER 575
.....................................

i 235.31 a0TATING MACHINERY
.....................................

,

235.311 18 CLOSED CLG WTR PUMP 3EA 32,250 1 LT 1200 M 15,860 1,586
.. .................................

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



. . - ._ .
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UNITED ENGINEER S & CON 5feUCTORS INC. PAGE 192
PLANT CODE COST 845!$ 2.5 IN MG AW - m!DDLETOWN, USA

i 148 07/76 1139 m.E PRE S5UR IZ E D W A T E R #EACTOs 04/12/77

....... FACTORY ******** ** ..+.******* ***.** SITE **********.+.....*.***. TOTAL
ACCT No. ACCoumi DESCRIPTION 2uANTITY COSTS GU A NT I T Y LA80u MRS Lasca COST MATEe!AL COST COSTS
e......... .......................... .......... ............. .......... ............ ............. ............. .......'.......

235.3111 Te CCW POPP

235.3112 IB CCW PJmP MOTOR

1 235.311 18 CLO5ED CLG JTR #dmP 32,25C 1200 mn 15,860 1,586 49,496
.

235.31 a0TATING matutNEev 32,250 1200 MM 15,860 1,586 49,696
,

*
i

235.32 NEAT TaA45FER EQUIPMENT
....................____.............

I 235.321 NEAT EXCHANGERS 2EA 296,160 1 LT 800 nn 10,464 1,046
.

235.32 dEAT TeANSFE4 EQUtPMEhi 296,160 800 MH 10,464 1,046 307,670

i

235.33 TANKS + paE55URE VESSELS
..........___..... __........__......

235.331 HEAD TANC 1 EA 537 1 LT 52 mn 678 68

235.33 TANES + PRE 55uRE VESSELS 537 52 MM 672 68 1,283

235.35 PIPING
....................................

235.351 2 IN. + SMALLER
.....................................

235.3511 CS/NN5 1100 LB 527 mn 6,830 1,430

235.351 2 IN. . SPALLER 527 MM 6,830 1,430 8,260

235.352 2.5 IN + LARGER .'
..... ......................__.......

235.3521 CS/NNS '39940 Le 209,910 1 L'T 33585 MM 435,276 43,528

435.352 2.5 14 + LARGER 209,910 33585 mM 435,276 43,528 688,714

235.35 PIPING 209,910 34112 mM 442,106 44,958 696,974
f

235.36 VALUES 1 LT 376,250
.....................................

.e , , -, _ _-



_ _ _ _
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L PAGE 193' Uh!TE0 ENGI4EERS & C095fautfoa5 thC.
PLANT CODE COST Ba5g5 2.5 Im MG Av . niccLEf0w=, USA

04/12177
148 07/76 11.13 m.E pee 5 5UR I2 E 0 MATER #EACTOs

....... FAttoar ........ ...................... SITE .....*.........*..*.*** TOTAL

ACCT NO. ACCoudi DESC#1Pf!ON QU A NTITY COST 5 GUAhTITY LABOR MAS LABoe C051 wATERIAL COST C05f5
.......... .......................... .......... ............. .......... ............ ............. ............. .............e

^

235.361 GefE
1

235.362 CHECK

235.363 GLOBE
* e e a e e e 4 .%

235.365 AELIEF
1
~

235.366 auffteFLv

4

; 235.368 PLUG

376,250
235.36 VALVES 376,250

I

235.37 P!P!mG-P15C. items,

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

235.371 MA%GERS . SUPP0eTS 28208 Le 42,312

i 235.372 IN5utAlth9

235.373 SPECIALTIESe

235.37 PIP!hG-MISC. items 42,312 42,312
i

235.38 th5ftuPENTAitom + C0hT40L 1 LT 17,950 1 LT 151 Mn 1,846 92

235.3 fB CLOSED CLG WATER 575 975,369 36315 Ma 470,954 47,750 1,494,073

235.4 DEmIN. WATER MAKE-UP SYSTEM 1 LT 800,000 1 LT 4400 mm 57,551 5,755
.....................................

235.43 TAhKS . PRES $URE VESSELS
............................... ....

235.431 DEMINERALIZED WATER STG TK 58CCO Le 168,230 1 LT 6381 MH 83,462 8,346:
f
i

| 235.43 TAhK5 . P8 Essure WESSEL5 168,200 6381 mn 83,462 8,346 260,008
.

i

i 235.45 PIP!hG
; .....................................

!

235.451 2 IN + S9 ALLER
.....................................

i

-. , . . , _ , . _ _ , - _ _ _ - ~ , _ _ . _ _ _ _ . ,,
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UNITED ENGINEERS & CONSTRUCTORS INC. PAGE 194

PLANT C33E COST 8A515 2.5 IN HG AV * M ID DLE T0hN.US A
148 C7/76 1139 M.E P R E S 5 JR !l E D =ATER REACTOR 04/12/77

....... FACTORY ******** ********************** SITE *********************** TOTAL

ACCT NO. ACCOU1T DESCRIPTION QJANTITY C0575 CUANTITY LA00s HR5 L A rg 3 R COST MATES [4L (Q$f CO$T$
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

235.4511 C5/NN5

235.451 ? IN + SrALLER

235.452 2.5 IN + LARGER
.....................................

235.4521 C5/NN5

235.452 2.5 IN + L AR GE 9

235.45 PIP!hG

235.46 VALVFS |

235.47 PIP [NG-'ISC ITEMS
|

235.46 INSTRUME1TATJON + C % TROL 1 LT 8 5.17 |' 1 LT $$P MM 8 313 416 |
|

|

235.49 SKIDS / FOUNDATIONS
.....................................

235.491 DEMINERALI2ER PACKAGE
...............__ ............._.....

235.4911 ROTATING 1ACHINERY
.....................................

235.49111 ACID REGENERANT P**
.....................................

235.491111 ACID R E GEN E R 4 fd T PUMP

235.491112 ACID REGENERANT PUMP MOTOR

235.49111 ACID REGENERANT P+M

235.49112 CAUSTIC REGENERANT P+M
.....................................

235.491121 CAUSTIC REGEN PUMP

235.491122 CAUSTIC REGEN PUMP MOTOR

235.49112 CAUSTIC REGENERANT P+M
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UNITED E NGINE E R S & CONSTRUCTORS INC. PAGE 197

PLAwT CODE COST HAS!$ 2.5 IN HG Av - MIDDLET0hN, USA
04/12/77

148 07/76 1139 MwE PaESSURIZED DATER REACTOR

....... FACTony ........ ...................... SITE *. .. .....***.*....*.. TOTAL

ACC1 NO. ACCo#47 DESCRIPTIC4 GU A N T !!Y COSTS GUANTriv LABOR HRS LABOR COST *ATERIAL COST COSTS

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

235.512 Hv3RAZINE FEED Pump **0 TOR
..................................... ,

235.5121 Hf0RAZINE FEE 3 PuwP

235.5122 M f 3R A Z I?dE FEED PUFP FOTW

235.512 HYDRAZINE FEED PU4P* MOTOR

235.51 ROTAT!tvG FACHINERY

235.53 TANK 3 + PRESSuwE VESSELS
...........__........................

235.531 A M '40 41 A STORAGE TAs,

235.532 HYORAZINE STORAGE TAN (

233.53 TANAS + PRESSURE VESSELS

235.55 PIPING
........__.........................._

235.551 2 IN + S, ALLER
...__.............._.................

235.5511 SS/NNS 360 Lu 433 MH 5,613 1,S00

433 MH 5,613 1,800 7,413
235.551 2 IN + SMALLER

235.552 2.5 IN + LARGER

433 4H 5,613 1,800 7,413
235.55 P! PING

235.56 VALVES
.....___.........._._.....__.........

235.563 GL3BE 10 EA 1,000

1,000
235.56 VALVES 1,000

.

235.57 PIPE-MISC. ITEMS
.___.................___.............

_ _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _
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UNITED ENGINEERS & CONSTRUCT 025 INC. PAGE 199
PLANT CODE COST 94515 2.5 IN MG AW - M 10 0 LE Y 0 h N,U $ A

148 07/76 1139 M.E PRES 5URIZED =ATER REACTOR 04/12/77

******* FACTORY * * * * * * * * *****e.**.******. .*** SITE *********************** TOTAL
ACCT NO. ACCOUNT D E S C R I P T ! 0 :. QJANTITY COSTS GUANTITV LA90R M45 LAboe COST MATERIAL COST C0515
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

235.65 PIPING
..--.................................

.

235.651 21 5 5* ALLER.............'d........................

235.6511 CS/NN5
,

|
| 235.051 ?!N & $MALLER
|
|

|

235.652 2.5 IN & LARGER
..........................--.........

235.6521 CS/NN5 132C Le 1,95C 1 LT 317 MM 4,104 410

235.652 2.5 IN 4 L ARGE R 1,9$C 317 mM 4,104 410 6,494

235.65 P! PING 1,950 317 *H A,104 410 6,49A

23.5.66 VALVES 1 LT 300

235.67 P! PING . MISC ITEMS
..............--.....................

235.671 HA4GERS + SUPPORTS 264 L es 39e

235.672 INSULAi!ON
1

235.673 SPECIALY!ES |
|

235.67 PIPING - MISC ITEMS 396 396

235.68

235.6 NEUTRALIZAi!0N SYSTEM 57,676 917 MH 12,006 1,200 70,882

235. OTHEW TURBINE PLANT EQUIP. 7,408,466 539642 MM 6,993,5,0 709,313 15,111,729
|

236. INSTRUPENTATION + CONTROL
.....................................

236.1 PROCESS IC EQUIPMENT
................-----.........-......

. . . - - . - . . . .
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UNITEo ENGINEfwS 4 CONSieuCT0a5 INC. PQGE 200

PLANT C03F CC57 dASIS 2.5 IN HG Av - MIDDLETowN, USA

14% 07/7e 1139 *.E PkESSuk! ZED . ATE 2 GEACTOR 04/12/77

******* FACTONY ******** ********************** SITE *********************** TOTAL

ACCT NO. A C C C U 'J T DdSCRJPfl04 3Jaf4TITY (0$TS GJ ANT IT Y LAdOp HMS LAdOR COST MATERIAL COST COSTS

.......... .......................... .......... ............. .......... ............ ............. ............. .......e......

236.11 OENCHHOAe0, PANELS * *ACKS
.....................................

236.111 T u ld !'d PL1 4AIN C C '4 T R L 60 1 LT 300,000 1 LT 1667 P4 20,379 1,019

236.112 TURHINE PANELS
.....................................

236.1121 TueBINE SUFERVISOE7 PANELS

236.1122 EHC C0t.T40L CASINET

1 LT 291o ma 35,646 7,000
236.1125 Tuae!NE A C C E 5 5 0 8i v PANELS

2916 "M 35,646 7,000 42,646
236.112 Tuda!NE PANELS

236.113 TURa!NE PLANT HVAC FANELS 1 LT 40,000 1 LT 333 Mn 4,064 203

236.114 L O GI C PA4ELS+ CAa!NSTS 1 LT 200,000 1 LT 166 Mw 20,379 1,019

23c.115 IN ST R UP E di RACE-TUE9 ALANT 1 LT 456,000 1 LT 4360 MM 55,739 2,787

236.11 SENCH80Anc, FANEL5 + kACKS 996,000 11143 "M 136,212 12,028 1,144,240

236.13

235.1 PROCESS !( EGJIP"ENT 993,C00 11143 MM 136,21? 12,028 1,144,240

236.2 PROCESS COMPUTER

236.3 TURB PLT 1+C TUMING 28300 LF 138,67C 1 LT 7830 MH 34,593 3,459

236. INSTEUMENTATION + C O N T ROL 1,134,670 13973 Mw 170,805 15,487 1,320,962

237. TURRINE PLANT MISC ITEMS
.....................................

237.1 MISC SUSPENSE ITEMS
.....................................

1 LT 7651 MH 99,15S 87,612

| 237.11 P!PE

1 LT i1700 MH 399,069 180,062
237.12 FIELD PAINTING

1 LT 7330 MM 98,222 30,100
237.13 QUALIFICATION OF WELDERS

i



_ _ _

UN11ED ENGINEER $ & CONSTRUCTOR $ INC. PAGE 201
PLANT CODE COST 3A5!5 2.5 IN MG Av - MIDDLE TO N,y$ A

148 07/76 1139 "E PRE $5UR llE D DATER REACTOR 04/12/77

....... FACT 0=T ******** ********************** SITE *********************** TOTAL

ACCT NO. ACCouvi DESCelPTICN JuastgTT COST $ GuaNTITY LABOR HR$ LAUDA COST MATERIAL CO5T COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

237.1 d!SC SLS*ENSE ITEMS 56681 MM $96,444 29*,774 894,223

237.3 T L8 9B I NE ptANT INSulATI)N
.....................................

237.31 Pipf IN5aLATION 1 LT 4e750 =H 034,465 1,328,890

237.32 EQ4tPMENT INSULATION 1 LT 16070 MH 23.,231 439,702

257.3 TURD!NE PLA47 INSULATION 64300 "M 843,636 1,766,052 2,612,348

237 Yd.9INE PLANT *ISC ITEMS 121481 Mn 1,440,145 ?,066,4?6 3,5C6,571

1

|
,3 T . ,Ne PLA,, e0e,. <ht .,. ,,,,0, ,8,,cDe - ,3,335,,e> ,,3,,,... 111,280,986

.
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UNITED ENGINE {R$ 6 CONSTRUCTORS Iht. PAGE 202
P 13 0 LE T 0 wN,US A

PLANT CODE COST BASIS 2.5 !N HG AV -

148 07/76 1139 =.E P RE SSuellE D .ATER REACTOR 04/12/77

....... FACTony ........ .............***.*** * SITE *********************** TOTAL

ACCT N o. A C C uu '# T LESCRIPT!C1 JUANTITY COSTS r. g A A T ! T V LABOR HR$ LA80W COST *ATERIAL COST COSTS

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

24 ELECTRIC PLANT EQUtF*ENT.

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

241 Sw1TCHGEAR
........................._...........

241.1 GEN EGPT Sw!TCHGEAR
.....................................

241.11 GE4 LOAD BREAa S= ITCH 1 LT 735,000 1 LT 4497 "H 55,632 5,563

241.12 GEN NFUTRAL GROUND!?.G EGAT 1 LT 3377 mu 61,713 4,172

241.13 GEN CURRENT +p0TENTIAL nF9R 9 EA $61 MM 6,941 645

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

241.131 GE4. CURRENT T R a h'. f 0 R F E R S

241.132 G E 'd. P O T E 1T ! A L TGANSFC4*E45

241.13 GEN CusEEAT* POTENTIAL ufwa 561 *H e,741 645 Te586

241.14 GEN SU8GE PROTECTION E3PT

241.15 GE4 EsCITATIO 4 SWITCHGEAR

241.1 GEN EGpf S a! TC MGE A9 7 3 5,0 0 f' 8'30 ** 104,286 10,380 849,666

241.2 STATIOk SERVICE SkITCHGEAT
.....................................

241.21 MEDIUM VOLTAGE METAL CLA0
.....................................

241.211 13.8 KV
.................................

241.2111 NON-CLASS 1E 13.8 LV 2EA 1,089,000 1 LT 14773 MM 182,750 18,275

241.2112 CLASS 1E 13.8 EV

241.211 13.3 EV 1,089,000 14773 MN 182,750 18,275 1,290,025

241.212 6.9 KV
.....................................



..
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* UNITED ENGINEER $ 4 CONST RUC T OR S INC. PAGE 203
PLANT CODE COST e4515 2.5 IN HG AV MIDDLET0WN, USA-

148 07/76 1139 MdE P8ESSUR!2E0 WATER aEACT04 04/12/77
' ~

'

....... FACroay ........ .............********* SITE *********************** T0fAL
#CCT NO. ACCOUNT DESC#IPTIO4 JuANTITY COSTS GU A NT I T V LA80R MR$ LA6CR COST MATERIAL COST COSTS
e......... .......................... .......... ............. .......... ............ ............. ............. ..............

241.2121 N04-Cla55 1E 6.9 KV
!

241.2122 CLAS$ 1E 6.9 KV

241.212 6.9 KV *

9

241.213 4.16 cv
.....................................

| 221.2131 NON-CLASS 1E 4.16 av 2 Ea 577,000 1 LT 7081 mw $7,597 d,760
1

241.2132 CL ASS 1E 4.16 KV 2EA 1,06 2,00 C- 1 Li 12139 MM 150,167 15,317

241.213 4.16 av 1,639,000 19220 MM 237,764 23,777 1,900,541

l
241.214 D-J LO. SE3 LOGIC PNLS 2EA 142,000 1 LT 1348 MM 16,675 1,668

241.21 PEDIum VOLTAGE METAL CLAD 2,870,000 35341 MH 437,199 43,720 3,350,909

241.22 STATION 10 TOR CONTROL CNTR
.....................................

241.221 N04-iLA55 1E %SO V mCC 24 EA 486,000 1 LT 11240 MN 130,044 13,934

241.222 CLASS 1E 489 V MCC 20 EA 370,000 1 Li 9442 MH 116,832 11,680

241.22 STATIch MOT 04 CONTROL Chia d56,000 20652 MN 255,846 25,584 1,137,430

241.2 STATION SfaWICE $WITCMGEAe 3,726,000 56023 MM 693,035 69,304 4,488,339

241 SWITCHGEAR 4,461,000 64453 MM 197,321 79,684 5,338,005

24 2. STATION SERVICE EQUIPMENT

.

242.1 STATION SERV 65fARTUP XFMR
.....................................

242.11 UNIT AUXILIARY TRAN5f0RMER 2EA 504,000 1 LT 5620 MH 69,523 6,952

242.12 aE5ERVE AUXILIARY XFMR 2EA 968,000 1 LT 6744 MW 83,426 8,343

242.13 FOUNDATIONS FOR XFRR$

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



uN!TED E NGI NE E R S & CONSTRUC TOR S INC. Pkly 204
PLANT CODE COST 8 ASIS 2.5 IN HG Av - M190LETowN, usa

14P 07/76 1130 NE pufSSURIZE0 WATER SEA (TOR 04/12/77

....... FACT 0dv ..**.*** ****.**.******.******* $1TE *********************** TOTAL
ACCT NO. ACCOUNT DESCRIPT!C'4 QUAhTITY COSTS GUAAT!TV LAe0R HR$ LAB 04 COST MATERIA;. COST COSTS
.......... .......................... .......... ............. .......... ............ ............. .......n..... ........w.....

242.131 E x C,A g A T ! u'a . car
_____.....__.._____.........__.......

242.1311 EAwin EacAVATION

242.1312 ACCK EXCAVATION

242.1313 C01 CRETE FILL

242.1314 FILL + e4CKFILL

242.1315 o E . A T E R I '4 G

242.131 E x C A V A T I D r. . a n <.

242.132 SussieuCTURE C ONC RE TE
....... __...........................

242.1321 Fodw.DRE e300 SF 5670 MH 62,611 6,300

242.1322 kEINFORCING STEFL 55 TN 1925 MM 24,557 22,000

242.1323 C04 CRETE 1060 cv 2120 MM 21,651 37,100

242.1324 EP4ESSED STEEL 10 TN 1500 mM 18,039 15,000

242.1325 FL 34 i t '41 S M

242.1326 . A TE R PROJF !hG

242.1327 C0aSteuCTION JOINTS 2000 SF 2000 MN 22,084 2,000

242.1328 Ruo31NG CONCRETE SURFACES 6006 SF 180 MH 1,838 60

242.132 Sudsf euC_TUR E CONCRETE 13395 MM 151,079 82,460 233,539

242.133 CWUSHFD STONE FILL 300 CY 300 MH 2,956 1,500

242.13 FOUNDATIONS FOR EFMRS 13695 MH 154,065 8.3,960 238,025

242.1 STATION SEev&STARTuP xFMR 1,472,000 26059 MH 307,014 99,255 1,878,269

242.2 UNIT SuGSTATIONS
................___..................

_ _ _
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UNITED ENGINEEa5 4 CONST RUC T OR S INC. PAGE 206

PLANT CJ0F C'JST 9 ASIS 2.5 [N MG Av - PIDDLETC.N, USA

148 07/Fo 1139 M.E PRESSURIZED WATER REACTOR 04/12/77

....... FAcroRT ........ ...................... SITE *********************** TOTAL

ACCT NO. A C C o u '4 7 OESCRIPTIC4 QUAR.T[TY COSTS CuaNT I T Y LABOR HR5 L A ts 3 R COST mATEalAL COST COSTS

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

242.3111 N04-CLA55 1E 44TTERY ?EA 58,000 1 LT 1124 MN 13,904 1,390

242.3112 CLASS 1E BATTERY 4 EA 80,000 1 LT 2249 ** 27,817 2,781

242.311 STATION dATTERIES 138,000 3372 as 41,715 4,171 183,884

242.312 B A TTE RY CHARGERS
..............................-_.....

242.3121 N U'4- C L A 5 5 it CHAkLE= 3EA 22,500 1 LT 505 mw 6,243 625

242.3122 CL455 1E CsARGER 5 EA 35,000 1 LT 843 ** 10,424 1,043

242.312 9ATftav CrARGERS 57,500 1345 pH 16,676 1,668 75,844

247.31 94TTEEY SviTE95 195,500 47?O *M 58,3a) 5,d39 259,728

242.32 EMERGENCY DIESEL 6EN SYS
.....................................

242.321 DIESEL GENEaATOR UNITS 2EA 3,626,000 1 LT 26976 MM .'!33,710 33,371

242.322 DIESEL GEN SUBSYSTEMS
................................_....

242.3221 ROTATING MACHINERY
.....................................

242.32211 FUEL Olt TRAN$FER PUMP. 47 R 2EA 4,000 1 LT 226 MM 2,986 299
.....................................

242.322111 FUEL OIL TRAN5 Pu'P

242.322112 FUEL OIL TRANS PuPP MOTOR

24?.3??11 FUEL OIL TRANSFER P u *l P . M T R 4,000 226 MM 2,956 299 7,285

242.3221 ROTATING MACHINERY 4,000 226 MH 2,986 297 7,285

242.3223 TANKS AND PRE 55URE Vf55ELS
..............._................_....

242.32231 7-DAY FUEL OIL TANKS 2EA 4518 MH 59,093 30,000
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UNITED ENGINEERS & CONSTRUCT 0a5 thC. P8GE 207
PL AN T CODE COST 8 ASIS 2.5 IN HG AV M100LETowNeuSA .

*

148 C7/76 1139 Mdt PRESSURIZED WATER REACica 04/12/77 l

.

..***** FACTORY ******** ********************** SITE *********************.. TOTAL
ACCT 40. ACCOUNT DESCRIPT!CN QUAhTITY COSTS GUANTITT LABOR HR$ LA83R COST MATERIAL CO$f COSTS
ee........ .......................... .......... ............. .......... ............ ............. ............. ..............

242.3223 TANKS AND PRESSURE VESSELS 4515 MM 59,093 30,000 89,C93 .

I.

242.3224 PURIF IC ATION+ F IL TR A TION E3 .

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

242.32241 FuiL OIL STRAINERS 2EA 200 1 LT 111 MH 1,439 144

! 242.5224 PURIF IC ATION+F ILin A1!CN EQ 200 111 MM 1,439 144 1,783
,

>242.3225 P ! 31 * G
.....................................

242.32251 2 14 + SMALLER
.....................................

242.322511 CS/SC 3 955 L9 1146 MH 14,854 3,152

242.32251 2 IN + SAALLER 1146 MN 14,854 3,152 18,C06

\ -

242.32252 2.5 IN + La RGER
.....................................

242.322521 CS/SC 3 3120 L9 7,020 1 LT 1873 MM 24,275 2,428

242.32252 2.5 IN + LARGER 7,020 1873 MH 24,27$ ?,428 33,723
;

!

242.3225 PIPING 7,020 3019 MH 39,129 5,580 $1,729

242.3226 VALVES 1 LT 10,000

242.3227 PIPI1G - MISC ITEPS
.....................................

4

242.32271 HANGERS AND SUPPORTS 815 LB 1,223
, ,

242.32272 INSULATION

242.32273 SPECIALTIE$

242.3227 PIPING - MISC ITEMS 1,223 1,223 !

242.3228 DIESEL GEN AUX SYS I+C
.....................................

.

, _ _ . - - , , , _ - . _
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UNITED ENGINEERS & CONSTRUCTORS INC. PAGE 209
PLANT CODE' C051 9 ASIS 2.5 IN HG AV - P100LEfGWN, USA

148 07/76 1139 MWE PRESSURIZED WATER REACTOR 04/12/77 1

!

i ******* FACTORY e.****** * * * * * * . * * * * * . * * . * * * * * * SITE ******* *************** TOTAL
. ACCT NO. ACCOUNT DESCW!Pi!04 20ANTITY COSIS GUANTITY LABOR HRS LABOR COST MATERIAL COST COSis
! .......... .......................... .......... ............. .......... ............ ............. ............. ..............

245.1 CONTROL PANELS 350,000 6553 MN 81,065 8,106 439,171.

243.2 Ada.P0hEd 4 SIGNAL BOARDS
.......................___ ..........

?

! 243.21 PodER DISTRIJUTIOf. PANEL I

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

|

! 243.211 NON-CLASS IL AC PANELS 2EA 7,000 1 LT 224 MM 2,771 277
1

243.212 CLASS 1F AC PANELS 4 fA 15,000 1 LT 35A rw 4,431 443

243.21 POJER O!staIBUTION PANEL 22,000 582 MM 7,201 720 29,921

I
I
: 243.22 BATTERY CNTRLs DC 015T PNL
! .....................................

I,

243.221 NON-CLAS5 1E OC PANEL $ 1 EA 21,000 1 LT 371 MH 4,587 459
,

243.222 CLASS TE DC PANELS 4 EA 67,000 1 LT 1461 MM 18,075 1,808
.

243.223 MISC.Pu$d8uTTONS,PNLS+ FUSE 1 LT 1405 MN 17,275 50,000 [

243.224 BATTERV FUSES *

i

245 ?? 8ATTfnt CNTRLb DC SIST PNL 88,000 3237 MM 39,939 52,267 180,206

y 243.2 Aux.P0bER 6 SIGNAL BOARDS 110,000 3819 MH 47,140 52,987- 210,127 i

-!

243. Sw!TCH00ARDS 460,000 10372 MM 128,205 61,093 649,298
.

i l
244 PROTECT!vE EQu!PMENT

o
, .....................__..............

5 244.1 GENRL STATION GROUNO SYS
........................___..........

1

I 244.11 EQu!PMENT SR0dNDING SYSTEM 1 LT 23411 MM 287,850 126,000

244.12 YARD + STRUCTURE GROUNSING 1 Li 22199 MH 272,945 65,000 i

i244.1 GENRL STATION GROUND SYS 45610 MH 560,795 191,000 751,795
'

i.

,

- - , rw-,
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- UNITED E NGINE E R S & CONSTRUCT 0a5 INC. 'PAGE 211
PLANT CODE COST 84515 2.5 IN nG Av - n!0DLEicuN,Us A

148 07/76 1139 pE P AE S$URIlf D WATER REACTOR 04/12/77

****..* FACTORY ......*. ...........*.e........ SITE **********..*********.. TOTAL

ACCT 40. ACCou:4T DESC#1PTIO4 3UANTITY COSTS CUANTITT LAS08 Me5 LABOR COST 4 ATE #tAL CO$f COSTS
e......... .......................... .......... ............. .......... ............ ............. ............. ..............

245.121 PVC DUCTS 2C000 LF 4400 mn 54,097 32,000

245.122 STEEL CONDuti 1000 LF 219 *n 2,692 2,250*

i 245.123 STdyCTueAL w0eK .

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

245.1231 ERCAvATION WORK

245.1232 Sussf auCTURE CONCEETE
....___..........____.................

245.12321 F0ewsos( 11100 SF 8880 ** 98,056 11,100

245.12322 REINFORCING $ TEEL 36 TN 1260 MH 16,271 14,400

245.12323 CONCREff 780 CV 1365 MM 13,940 27,500

245.1232 $U0 STRUCTURE CONC 9ETE 11505 mn 128,267 52,800 181,C67

245.123 STRUCTLa4L w0d( 11505 na 128,267 52,800 181,067

245.12 CLASS 1E CUCT dANCS 16124 MM 185,058 87,050 272,108

245.1 UNDE #G8JuhD DUCT RUNS 52382 MM 601,153 282,363 883,516

245.2 CA3LE TRAY 75000 LF 225000 MM 2,766,465 1,111,500

245.3 CONDJIT 35C000 LF 280000 mu 3,442,712 787,500

245. ELECT.5Teut . WIRING C CNTNR 557382 MH 6,810,330 2,181,363 8,991,693

246. P0sER & CONTROL .!RIhG l'..___...... ______ ......._______....

246.1' GENERATOR CIRCUITS WIw!NG
i

246.11 MAIN GENERATOR BUS DUCT 1130 LF 435,050 1 LT 15368 MM 188,955 18,896

246.12 OG UNIT dus DUCT

246.1 GENERATOR ClaCUITS WIRING 435,050 15368 RN 188,955 18,896 642,901

._-. ._ - - -.
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UNITED ENGINEER 5 & CONSTRUCTORS INC. PAGE 212
PLANT CODE COST BASIS 7.5 IN HG Av - "!DDLET0wN, USA

148 07/76 1139 MwE PRESSuu!ZE0 WATER REACTON 34/12/77

******* FACTOWY ******** ********************** SITE *********************** TOTAL
ACCT %0. AC COu 4T DESCRIPTION QUANTITY COSTS GUAAT!TY LAdOR MR5 LABOR COST MATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

246.2 STATION SERVICE PWR w! RING
....__...............................

246.21 HIGH VOLTAGE Hus+CA8LE
................ .......... ........_

246.211 dus DUCT
.__........................_. .......

246.2111 15 K V duS DUCT

246.2112 8 (V 8U5 DUCT

246.2113 5 KV Sus DUCT

246.211 9uS DUCT

246.212 CA9LE
_........................_ .........._

246.2121 15 K W CA3LE 17730 LF 8143 MM 100,123 458,o07

246.2122 8 KV CA4LE

246.2123 5 KV CA9LE 2260C LF 9041 MM 111,162 300,580

246.212 CAdLE 17184 *H 211,282 759,187 970,469

246.21 HIGH VCLTA5E duS*CA9LE 17184 MH 211,2s? 759,187 970,469

246.22 LOJ VOLTAGE BUS +CASLE
........._...........................

246.221 BUS DUCT

246.222 CA9LE
..................._._........__._...

246.2221 LOJ VOLTAGE POWEG CABLE 477250 LF 62043 MH 762,843 334,075

246.222 CABLE 62043 MH 762,A43 354.075 1,096,918

246.22 L0d VOLTAGE Bus + CABLE 62043 MH 762,843 334,075 1,096,918

.
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UN11ED FNGINEERS 6 CONSTRUCTOR 5 INC. PkGE 214PLANT CODE COST 8A535 2.5 IN HG AW ~ PIDDLE TowNeu$ A
148 07/76 1139 adE PRES $dRIZED WATER REACTOR 04/12/77

....... FACTORY ******** ********************** SITE *********************** TOTALACCT No. A C C ou?4 T DESCA!PTION QUANTITY COSTS GuANTITY LABOR *RS LABOR COST MATEntAL Casi COSTS.......... .......................... .......... ............. .......... ............ ............. ............. ....... ...**

| 25 . F15CELLANE005 PLANT E1u!PT
_..............._....... ............

251 TRANSPORTATION & LIFT EJPT
.....................................

251.1 CRANES & HOISTS .

,

.....................................
!

251.11 twea!NE Ju!LDING CRANE .

...................__................
t

251.,111 T3 0WERking T R A v f L I_Ne, C 4 A N 1 EA 476,225 1 LT 6252 "M 80,881 W,088
' 251.112 *E AT E R BAY CRANE 1 EA 236,500 1 LT 1500 an 19,406 1,941
i

251.11 TURBthE Hu!LDING CRANE 712,725 7752 MN 100,2s? 10,029 823,C41,

. 251.12 RE AC TOR ConTNMT OLOG CRANE I EA 1,182,500 1 LT 17000 Mw ?19,977 21,993

251.13 4EACTOR SERVICE HLDG.C9A%E,

251.14 INTAKE STRUCTURE CRANE.i

/

251.15 Cidt WATER PUMPHOUSE CRANE,

251.16 !5C.(RANES,H015T5+PC40RL5 1 LT 3000 MH 38,611 63,850..........."..........................

{ 251.161 13 TON CdANES
k

; 251.162 5 TON CRANES- -l

,

251.16 MI S C.C R ANE S,40 I S T 5 +M ONGRL 5 3000 MH 38,511 45,850- 122,661
t

!

251.17 DIESEL BJILDING CRANES 2EA 43,000 1 LT. 600 MH 7,761 776
! 251.1 CRAufs 5 k015T5 1,938,225

. 28352 MH 366,I86 116,648 2,42I,659 .

9

5

,

251 TRANSPORTATION & LIFT EaPT 1,938,225 '26352 MM' 366,786 - 116,648 2,421,659-

252. AIR, WATER * STEAM SERVICE SY
.................................__..,

. 252.1 AIR SYSTEM *
) l........__...........................
1

;
!

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

. - , , . . ,



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

UNITED E NGI NE E R S & CON 5feutiORS INC. PA5E 215
PLANT CODE COST BASIS 2.5 IN MG AV - PIDDLETOsm, USA

146 07/76 1139 MeE PRE 55Ue! ZED .ATER RFACTOR 04/12/17

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

ACCT 40 ACCOUNT D E S( R I P i ! C ta 3uaNTITY COSTS GUAkijff LadOR HA$ (A83R CO$f 4AT[ BIAL (C$I CQ$i$
e......... .......................... .......... ............. .......... ............ ............. ............. ..............

252.11 CompaE55ED Al# SYSTEP
........................__........___

.

252.111 POTATING MACdINERY
.............__.___.................. ,

252.1111 Alw COMPRE55045 * POT 0e5 3 EA 70,950 1 LT 2551 mw 33,715 3,372
.........___.........................

25,2.11111 Aid C0FF4E55045

252.11112 Ata Co*PdE550d PoiOR

252.1111 AIR C0dF8E55045 + MOTCes 70,95C 2551 un 33,715 3,372 108,C37

3

252.111 noraTING FACHINERY 70,950 7 5 51_ r . 33, 715 3,372 108,C37

252.113 T A NK 5 A%D P#E550eE VESSEL 5
....... __...........______..........

252.1131 AIR #ECFIVERS 2EA 4,30C 1 L' 200 Mw 2,616 262
,

252.1132 AIR 09YEd5 2 EA 15,050 1 Lt 352 PM 4,555 456

252.113 TANKS AND P4E55 uke VESSELS 19,350 552 aw 7,171 715 27,239

252.115 PIPING
.........._..........................

252.1151 2tN + 5 ALLER..............__.."...................

252.11511,.05/NN5 12100 LB 15407 9H 199,653 41,730
j

i

252.1151 2tN + SMALLER 15407 MM 199,653 41,730 241,413 i

!

|

252.1152 2.5tN + LARGER
..............__............... _____

252.11521 C5/NN5 3440 LB 5,160 1 LT 825 MH 10,691 1,069

252.1152 2.51N + LARGER 5,160 825 MM 10,691 1,069 16,920

252.115 PIPING 5,160 16232 mn 210,374 42,799 258,333

-



. . - . . - ~ , . ~ . . . , . _ - - . . - _. . - . _ . .. . . . . - . =. -- . - , . _ . . . . __ - ~ - . . , - . . .
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UNITED ENGINE ERS & CONSTRUCTOR S INC. PASE 216

d PLANT CODE COST 84515 2.5 IN HG AW - MIDDLETONN, USA
148 07/76 1139 m if PRES $uRIZED W ATEe RE ACTOR 04/12/77

J .....** FACTORf *.***.+. ******.** ***.******** SITE *********.............. TJTAL
ACCT NO. ACCouai OESCRIPTION QUANTITY COSTS GUALTITT LABOR HRS LABOR COST MATERIAL COST COSTS
e......... .......................... .......... ............. .......... ............ ............. ............. .......g......

I
252.116 VALVES 1 LT 21,500

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

252.1161 GATE

j 252.1162 CHECC
.

I 252.1163 GLOSE

-252.1165 RELIEF
i

'
257.116 v4LvE5 21,500 21,500

252.117 PIPING - MISC ITEMS
.....................................

252.1171 HANGERS + SUPPORTS 7100 Le 10,650 '

j 252.1172 thSULATION
i

252.1173 SPECIALTIES

I 252.117 PIP!hG - *15C ITENS 10,650 10,650

t
i252.118 INSTRUMENTATION + CONTROL 1 LT 18,350 1 LT 141 MN 1,725 86

!

252.11 COMPRESSE0 AIR SYSTEM 145,960 19476 mM 252,985 46,975 445,920
,

i

I
'

252.12 CONT 4tN JLOG INST AIR SYS
.....................................

252.121 ROTATING MACHINERY
.....................................

252.1211 CONT INSTR AIR COMPRES PKG 2 EA 282,000 1 LT 1800 MM 23,286 2,329

| 252.121 ROTATING-MACHINERY 282,000
, 1800 MN 23,286 2,329 307,615

.

1

252.123 TANES+ PRESSURE VESSELS..................................'...|
i
' 252.1231 CONT INSTR AIR ORVER PcG 2EA 292,000 1 LT 1200 MN 15,525 1,553

252.125 TANKS + PRES $URE VESSELS 292,000 1200 MM 15,525 1,553 309,078

-- -
- -

. _ . . - . . . . _ . .,



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

UNITED ENGINEERS & CONSTRUCTORS INC. PAGE 217
PLANT CJDE COST 9A515 2.5 IN MG Av - M 10 0 L E T O.h,U 5 4

148 0//76 1139 m.E PRE 55URIZEC .iATER REACT 04 04/12/77

FACTomy ........ ********************** SITE **.*****************... TOTAL.......

ACCT NO. ACCou:JT D E S C a I P T I O:. QuAeTITY COSTS GuANTITY LABOR MAS Lapoe COST *ATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

252.125 P! PING
............................._.......

252.1251 2 11 + $* ALLER
..................._.................

252.12511 C5/4N5 ???O Le 1099 =M 14,244 2,977

252.1251 2 IN + 5 ALLER 1099 MH 14,244 2,977 1 7,221

252.1252 2.5 IN + LAAGER
.........,...........................

252.12521 C5/NNS 199 La 285 1 LT 45 9d 583 58

L44GEa 285 45 mg 585 58 926252.1252 2.5 IN a

252.125 PIPING 2b5 1144 Mg 14,927 3,035 18,147

252.126 V ALJE S 1 LT 2,000

252.127 P! PING-MISC ITE 5.........................."...........
252.1271 MANGER $ AN) SuPFC6IS 496 Le 744

252.1272 I *. Sul A T ! ra

252.1273 SPECIALTIES

252.127 PIPING-P!$C items 744 744

252.12 (ONTA!r. bL03 INST AIR SYS 577,029 4144 MN 53,636 6,917 637,584

252.1 AIR SYSTEPS 722,959 23623 MM 306,623 53,892 1,083,504

252.2 WATER SYSTEMS
.....................................

252.21 SERV!CE WATER SYSTEM
.... ..........-.....................

252.211 ROTATING MACHINERY
.....................................



UNITE 0 ENGINEERS & C ON ST RUC T OR S INC. PAGE 218
PLANT CODE COST 945!$ 2.5 tm MG AV - MIDDLETowN, USA

148 07/76 1159 MwE PRE 55Ue!2E0 .ATER REACTOR 04/12/77

....... SACTORY ******** ********************** SITE *********************** TOTAL
ACCY NO. ACCou17 D E S C R I P T ! G ?e '3 J A N T I T Y COSTS QUANTITY LA908 MRS LAe0R COST MATERIAL COST COSTS
e......... .......................... .......... ............. .......... ............ ............. ............. ..............

252.2111 SERVICE JATER Pump 5 MOTOR 3EA 344,000 1 LT 1500 MH 19,825 1,483
............___.......__.............

252.21111 SERVICE ssTFR PUMP

252.21112 SERVICE DATER PUMP POTOR

252.2111 SERWICE wATE8 PUMP 5 MOTON 344,000 1500 MN 19,825 1,983 365,808

252.211 ROTATING rACw!NEoY 344,000 1500 MH 19,525 1,983 365,808

252.215 PIPING
....................................-

252.2151 21N 5 SMALLER
....................____...._....._..

252.21511 CS/NN5 600 La 285 "H 3,730 780

252.2151 214 s SPALLER 256 *H 3,750 780 4,510

252.2152 2.5tN 6 LARGER
....__.._______...........____... __.

252.21521 C5/NN5 280560 Le 42 C ,8 4 0 1 LT 67335 MM 872,690 87,269

252.2152 2.5th & LANGER 420,840 67335 MM 872,693 87,269 1,380,799

252.215 P! PING 420,840 67623 Mn 876,420 86,049 1,585,509

252.216 VALVES 1 LT 30,000
.............__......................

252.2161 GATE

252.2162 CHECK

252.2163 GLOBE

252.2166 8UTTERFLY

252.216 VALVES 30,000 30,C00



. - _ _ . _ _ . - _ . _ _ _ _ _ _ _ . - . - - - _ .._ __- ..
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UNITED ENGINEERS & CONSTPUCTORS INC. PAGE 219
PLANT CODE COST 84515 2.5 ]N HG AV * P 100 LE T0b%,US A

146 07/76 1139 MwE PRES 5URIZED WATER REACTOR 04/12/77

.

....... FACToay ........ ...................... SITE *************.**....*** TOTAL

ACCT NO. ACCOUvi DESCRIPTION QUANTITY COSTS Gu a n,T I T Y LA90R HR$ LABOR COST 4ATERIAL COST COST 5,

ee........ .......................... .......... ............. .......... ............ ............. ............. ..............

252.217 PIPING-MISC ITEPS
.......__......_____. ..............,

,

>

252.2171 Har4GERS AND SUPPORTS 26000 Le 39,000 ,

252.2172 INSULAT10N

252.2173 SPECIALTIES
,

I 262.2174 PIPE T R E -t C H I N G

252.217 *1PIhb-MISC ITE*5 39,000 39,000

252.218 INSTRUPENTATION & CONTa0L

25?.21 SERVICE HATER SYSTEM 333,840 69125 MM 896,245 90,032 1,820,117

,

252.22 YA40 FIRE PROTECT!0N
.....................__..............

252.221 ROTATING MACHINERY l

..........._____...__.....__.........

252.2211 O!ESEL E '4 G I N E FIRE PUMP 5 2 E4 43,000 1 LT 500 MM 6,609 661 |
!

i

252.2212 MOTOR ORivCN FIRE Pu*PS 2 EA 19,350 1 LT 400 Mn 5,286 529 !
..__.........___.....................

!*

252.22121 FIRE PU"P
'

i

]
252.22122 FIRE PUPP MOTOR

i 252.2212 MOTOR ORIVEN FIRE PUMP 5 19,350 400 MH 5,286 529 25,165

i

252.2213 JOCKEY PJMP + MOTOR 1 EA 2,150 1 LT 51 MM 675 67

..

252.22131 JOCKET Pa=P

1 252.22132 JOCKEY PUMP MOTOR
i

j 252.2213 JOCKEY. PUMP + MOTOR 2,150 51 MH 673 67 2,890

!
i

252.2214 HOT WATER CIRC PUMP + MOTOR 2EA 2,150 1 LT 100 MN 1,322 132
.. ..................__.............

9

1

.-,



UNITED E NGI NE E R S & CONSTRUCTORS INC. PAGE 220
PLANT CODE COST eASIS 2.5 IN HG Av - MIDDLETowN, USA

148 07/76 1139 M.E PRESSURIZED WATER REACTOR 04/12/77

....... FACTok, ........ .................**... $1TE *********************** TOTAL
ACCT NO. ACCOU47 D E t ,' R I P T I O N 2UANTITY COSTS GuANTITY LA90R HRS LA83R COST MATERIAL COST COSTS
e......... .......................... .......... ............. .......... ............ ............. ............. .......he.....

252.22141 HOT WATER CIEC PU"P

252.22142 HOT WATER ClaC PurP m3Toa

252.2214 MQT . A TE R C!aC PuwP+m0 TOR 2,150 100 Mw t,322 132 3,604

252.221 40!ATING *ACm!NERY 66,650 1051 MN 13,890 1,389 81,929

c52.222 NEAT TRA1SFE8 E3UIP4ENT
.....................................

2 5 2.~ 2 2 21 DOT WATER HEAT EXCHAtGER 2EA ?,150 i LT 100 MH 1,309 131

25?.??? *E47 TRANSFER EQUIPMENT 2,150 100 mw 1,30S 131 3,589

252.223 TAN (5 A *4 0 PRESSURE VESSELS
.....................................

252.2231 FInt WATER STJ48GE TAN <S 2EA 72,000 1 LT 8319 Md 108,813 10,851

252.223 TANES AND PRESSURE VE SSELS 72,000 8319 Mn 103,810 10,881 191,691

252.225 P!P!4G
.....................................

252.2251 2tN + $* ALLER
.....................................

252.22511 CS/N15 3660 Le 1757 un 22,771 4,758

252.2251 2!N + SMALLER 1757 mm 2?,771 4,758 27,529

252.2252 2.5tN + LARGER
.... ................................

252.22521 CS/NNS 397980 LB 596,970 1 LT 95515 MM 1,237,913 123,791

252.22522 CSINNS 81480 LB 122,220 1 LT 19555 MM 253,441 25,344

252.22523 CS/NNS 5760 LB 8,640 1 LT 1382 mw 17,914 1,791

252.2252 2.51N + LARGER 727,830 116452 mH 1,509,268 150,926 2,388,024



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

UNITED ENGINEERS & CONSTRUCTOR $ INC. PAEE 221
PLANT C00E COST 84515 2.5 IN HG AV - *!DDLEfobN, USA

1AP C7/76 1139 'dE PRESSURI?fD WATER RE AC TOR 04/12/77

....... FACToey ........ .....................* Siff **.********..***. .**** TOTAL

ACCY t. C . ACCouai DESCRIPf!Ot. QUANfjTY COSTS GUANTITY LAdOR Has LABDR COST MATERIAL COST COSTS

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

252.225 PjPING 727,$3C 118209 MM 1,532,039 155,664 2,415,553

252.226 VALVES 1 LT 120,507
.....................................

252.2261 STANDARD V8LWES
.....................................

252.22611 GATE

252.22o12 GLoeE

252.22613 CHECs

252.22615 RELIEF

252.2261 STANDAhD VALVES

252.2202 E-4ATED W4LVES
.....................................

252.22621 GATE

252.22622 CHECK

252.22623 GL Ni

252.22e2A DIAPHRA69

252.22625 RE LIE F

252.22629 $P((14L dALVES
.....................................

252.224291 POST INDICATOR GATE

252.226292 DELUGE

252.22629 SPECIAL VALVES

252.2262 E-RATED VALVES

.

252.226 VALVES 120,507 120,507



. _ - _ . - . . ...m . _. . . . _ _ - - - m. . . _ _ . . - .- . . . _ _ . _m- _ . . . . _ . - _ . . _ ._ .m.. . __
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UNITED ENGINEERS & CONSTRUCTOR $ INC. PAGE 222
PLANT CODE COST 84515 2.5 IN HG AV - MIDDLETOWN, USA

| 148 07/76 1139 MmE PRESSURIZED WATER hEACTOR 04/12/77

. ....... FACioRy .......* ********************** $1TE *********************** TOTAL +

! ACCT NO. ACCougi DESCRIPf[0:4 QUANTITY COSf5 GUANTITY LA80R HRS LABOR COST MATERIAL COST COSTS
e ........ .......................... .......... ............. .......... ............ ............. ............. ..............

>

; 252.227 PIPING - MISC ITEPS
, .....__.................... _-- .....

i

252.2271 HANGERS + SUPPORTS 9000 Le 13,500

252.2272 IN$ulAFIGN

252.2273 SPECIALTIES
.....................................

252.22731 HOSE HOUSES 24 EA 23,220 1 LT 1200 MH 15,555 1,555

252.22732 FIwE HVORANTS 24 EA 12,900 1 LT 1200 MH 15,379 1,538

252.2273 SPECIALTIES 36,120 2400 MH 30,932 3,093 70,145

252.227 P! PING - htsC ITEMS 49,620 2400 MH 30,932 3,093 83,645
!

i

| 252.228 IN ST R UME P4T A T I JN+ C ON T R OL 1 LT 6,820 1 LT 57 MM 696 35
4
9

252.22 YARD FIRE PROTECTION 1,045,577 130136 HH 1,687,675 171,213 2,904,465
4

!

| 252.24 POTA3LE JATER SYSTEP
.; ....... .............................

252.245 PIP!NG
....................____..........___

! 252.2451 21N + SMALLER
........__...........................

h

252.24511 GALV/NNS 1200 LB 576 MH 7,466 1,140

252.24512 CU/NNS 1150 LF 265 MH 3,433 2,300

252.2451 2IN + SMALLER 841 MH 10,899 3,440 14,339.-

252.2452 2.5tN + LARGERi

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

252.24521 GALV/NNS 20880 0 35,496 1 LT 5011 MN 64,947 6,495

252.2452 2.51N + LARGER 35,496 5011 MH 64,947 6,495 106,938.

4

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

.
._. . ., . . . .



_ - _ _ , - - - - _ - _ _ _ - _ . _ _ , _ _ _ . _ - _ _ _ - - - -

UNITED ENGINE ER S O CONSTRUCTORS INC. PAGE 223
PLANT CODE COST 90515 2.5 IN HG AV - M!OOLETowN,USO ,

148 07/76 113d *wE PRESSURIZED WATER REACTOR 04/12/79

******* FACTORf ******** ********************** SITE *********************** TOTAL'

'A C C T h0. ACCOUNT DESCRIPTICN QUANTITY COSTS CUAAT!TT LABOR HR$ LA80R COST MATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

252.245 PIPING 35,496' 5852 MH 75,846 V,935 121,277

1
' 252.246 VALVES 1 LT 26,230
i .....................................

|
. 252.2461 GATE
I

252.2462 CHECK

2$2.2463 GLOBE

252.2465 SAFETf/NELIEF

252.2469 SPfCIAL WALvf5
.......__ ...... ...--...............

252.24671 SAFETY SH0bER
l

252.24692 EYF WASH

'52.24693 MOSE 01065

252.2409 SPECIAL VALVES
:

!

.

252.24e VALVES 26,230 26,230 ;

i

| 252.247 P! JING-MISC ITEFS
'

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

252.2471 MANGERS + SUPPORTS 4400 LS 6,600 .

t

252.2472 INSULATION

252.2473 SPECIALTIES

252.247 PIPING-PISC ITEMS 6,600 6,600

252.248 INSTRUMENTATION + CONTROL 1 LT 1,000 1 LT 20 MM 243 12

252.24 P O,T A B L E WATER SYSTEM 69,326 5872 MM 76,039 9,947 155,362

252.2 WATER SYSTEMS 1,948,743 205131 MH 2,660,009 271,192 4,879,944

,

j

- , , - -



UNITED ENGINEERS 6 C ONST R U C T OR $ thc. #2GE 224
PLANT CODE COST 04515 2.5 IN HG Av . MIDDLETC.N, USA

148 C7/76 1139 *.E PRESSURIZED .ATER EEACTOR 04/12/77

....... FACT 0ay ........ .............********* $1TE ****************.***.e. TOTAL
ACCT NO. ACCOU47 DESCR1FTICN QUANTITY Co$fS GuANTITY LA80R HR$ LA63R COST MATERIAL COST COSTS
e......... .......................... .......... ............. .......... ............ ............. ............. ...... 9......

252.3 AusttIARY STEAM SYSTE4
..................._.................

252.31 Aus!LIASV J0!LE6 SYSTCM
.....................................

252.312 NEAT TdANSFER EQd!P*ENT
................._............._.....

252.312' Aux!LgARY GOILERS 2EA 511,700 1 LT 3500 MH 45,279 4,528

252.312 HEAT TRANSFER EQu!PMENT 511,700 3507 mu 45,279 4,528 561,507

252.315 PIP!NG
.....................................

252.3151 2I4 + S* ALLER
.....................................

252.31511 CS/N45 630 L3 288 MH 3,733 780

252.3151 21N + SMALLER 284 *H 3,731 780 4,510

252.3152 2.5fN * LARGER
.....................................

252.315?1 CSINNS 14 76C Le 22,140 1 LT 3542 MM 45,907 4,591

252.3152 2.5th + LARGER 22,140 3542 Mn 45,907 4,591 72,638

252.315 PIPING 22,140 3830 4H 49,637 5,371 77,148

252.316 VALVES 10 EA 2,150
................................ _ ..

252.3161 GATE

252.3162 CHECK

252.3163 GLOPE

252.316 VALVES 2,150 2,150

252.317 P! PING - MISC ITEMS
.....................__..............



UNITED ENGINEEa5 6 CONSTRUCTORS thC. PAGE 225
PLANT CODE COST BAS 15 2.5 IN HG Av - MICOLETOWN, USA

148 07/76 1139 *wE PRESSURIZEc WATER REACTOR 04/12/77

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

ACCT NO. A C C ou.4 T DESCRIPTION 3'J A N T I T Y COSTS CUANTITY LAdOR HR$ L A tiO R COST MATERIAL COST COSTS

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

252.3171 H A '4G E R S + SUPPORTS 3100 LB 4,650

252.3172 INSULATION

252.3173 SPECIALTIES

252.317 P I P I P.G - M I S C ITE*s 4,650 4,650

252.31 Adg!LjApf es0!LER SYSTEM 540,640 7330 MH 94,916 9,899 645,455

252.32 Aus 30!LER FEE 3JAT!a Sf5
........_______................__....

252.321 ROTATING MACHIr.ERY
...............................__....

252.3211 Aut Fw PdMPS. 0 TORS 3EA 5,375 1 LT 300 MH 3,965 397
..__........___........__"_...__....._

252.32111 Aux Fw PJMPS

252.32112 Aun Fw "0 TORS

252.3211 Aux FJ PUPPS+ MOTORS 5,375 300 MH 3,965 397 9,737

252.321 R O T A T ! r.G P A C H i r4 C e t 5,375 300 MH 3,965 39? 9,737

252.325 PIPIN6
............ ........-_..............

252.3251 2 th + SMALLER
....____......__.....................

252.32511 CS/hNS 300 Le 144 MM 1,866 390

252.3251 2 IN + SMALLER 144 MM 1,866 390 2,256

252.3252 2.5 IN + LARGER 2230 Le 3,345 1 LT 535 MM 6,936 694
............... __... __....___......

252.32521 CS/NNS

252.3252 2.5 IN + LARGER 3,345 535 MH 6,936 694 10,975



I*

.

UNITED ENGINEERS & CONSTauCTOR$ INC. PAGE 236PLANT CODE CCST BASIS 2.5 IN HG 4% * PIODLETQwN, USA
i148 07/76 1139 MwE PRESSURIZED WATER RFACTOR 04/12/77

....... FACTORY ******** ********************** $!TE *********************** TOTALACCT NO. ACC0J41 DESCRIPTION QUANTITY COSTS GUAhitTY LABOR HR5 LABOR COST MATERIAL Cost COSTS.......... .......................... .......... ............. .......... ............ ............. ............. ..............

252.325 PIPikG 3,345 679 MH 8,802 1,084 13,231

252.326 V ALvE s 23 E A 19,350
.....................................

252.3261 GATE

252.3262 CHECK

252.3263. GL)eE

252.326 VALVES 19,350 19,350

252.327 PIPIras . Mist. ITEMS
..................................__.

252.3271 MANGERS + $UPPORT5 500 LL 750

252.3272 I'.iuL AT IJN

252.3273 SPECIALTIES

252.327 P!P!NG - MIS.. ITEMS 750 750

252.32 AUX B0!Lik FEE 3 WATER SY5 28,820 979 MH 12,767 1,481 43,068

252.33 AUn FuCL OIL SYSTEM
.....................................

252.331 ROTATING MACHINERV
...... ......__..............__......

252.3311 FUEL OIL PUMPS + MOTORS 35A 1,612 1 LT 151 MH 1,996 200............................... .....

252.33111 FutL OIL PUMP

252.33112 FUEL OIL PUMP MOTOR

252.3311 FUEL OIL PUMPS + MOTORS 1,612 151 MH 1,996 200 3,808

252.331 ROTATING MACHINERY 1,612- 151 MN 1,996 200 3,808



_ _ . . _ . _ _ . _ __ ____

UNITED ENGINEERS & CONSTOUCT085 INC. PAGE 237
PLANT CODF COST SA$!S 2.5 IN HG AV - *!DDLET0wN, USA

148 07/10 1139 VdE PRE 55J8tlED bATER EEACTOR 04/12/PP

....... FACT 0ey ........ ..............*....... SITE *********************** TOTAL
ACCT N0. ACCOUNT D E S C E I P T I O "4 ra g A g T g iv COSTS GushTITY LABOR HR5 LABQe COST MATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

252.335 P! PING
.....................................

252.3351 2tu + swALLEe
.....................................

252.33511 CS/NN$ 1200 LO 576 MM 7,466 1,560

252.3351 21N + SMALLER 576 MM 7,466 1,560 9,026

252.3352 2.5tN + LARGEe
.....................................

252.53521 C S / n 'J S

252.3352 2.5tN + lad 5Fe

252.535 PIPING $16 MM 7,466 1,560 9,026

252.336 VALVES 12 EA 4,300
.....................................

252.3361 GATE

252.3362 CHECE

252.3363 GL HE

252.336 vALWE5 4,500 4,300

252.337 PIPING - MISC 11 Ems
.....................................

252.3371 HA1GERS + SUPPORTS 24C Le 360

252.3572 INSUL A TION

252.3373 SPECIALT!ES

252.337 P1 PING - PISC ITEMS 360 360

252.33 aux FUEL CIL SYSTEF 6,272 727 MH 9,462 1,760 17,494



- . . - . - . - . - . _ . . _ _ . - . . - . . _ . ~ - . . - -.n_~... . . -=. .- ..- _ . .. . . . . . - . . . -_ _ , - .-
.

UNITED E NGINE E R S & CONST RU C T OR S INC. PAGE 228 :

PLANT CODE COST 8451! 2.5 IN HG AV - PIDDLETOWN, USA
148 0//76 1139 MwE PRESSURIZE 0 WATER REACTOR 04/12/77

**.**** FACTORY ..****** *..******************* SITE *********************** TOTAL
, ACCT NO. A C Cou:dT DESCRIPTION QU ANTITY COSTS CuaATITY L A ts 0 R HR$ LAWOR COST MATERIAL COST - COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

E252.34 Aux DEAR e 9AKEuP SYSTEM
...........____......................

252.341 R O T A T I t4 G MACHINERY
........................__...........

252.3411 T R A N S4 E R PUMP + POTOR 2EA 2,150 1 LT 120 MM 1,586 159
....___.__..__...............____....

252.34111 TRANSFER PU'P
.

252.34112 TRANSFER PUMP M0TUR

252.3411 TRANSFER FOMP + S!0Tok 2,150 120 MH 1,586 159 3,895

252.341 ROTATING PACHINERf 2,150 120 MH 1,586 159 3,895

252.343 TANas AND PRESSURE VESSELS
t .........__. ...........__...___.....

252.3431 DEAERATOR 1 EA 17,200 1 LT 300 MM 3,923 392

252.343 TANKS AND PRESSURE VESSELS 17,200 300 MH 3,923. 392 21,515
6

252.345 PIPING
.....................................

.

252.3451 2 IN + SAALLER
J

252.3452 2.5 IN + LARGER
.....................................

252.34521 CS/NNS 2940 L8' 4,410 1 LT 704 MH 9,127 913
,

252.3452 2.5 IN + LARGER 4,410 704 MN 9,127 913 14,450
>

1

'

252.345 P! PING 4,410 704 MH ~ 9,127 913 14,450
. '

252.346 VALVES 9 EA 3,225
................................ __..

252.3461 GATE

-252.3462 CHECK
.

, g. - 7* r.--- - - % %c'. _ - _ . 4 - - w ---4 _- r- - ' ' --'



UNITED ENGINEERS 6 CONSTRUCT OR S INC. PAGE 229 j
PLANT CODE COST S4 SIS 2.5 IN HG Av - PIDDLETC.N, USA

148 07/76 1137 *.E PRESSue! ZED WATER REACTOR 04/12/77

....... FACTORY .***.*** .......*..*..**..*.**. SITE *******.******. .****** TOTAL
ACCT NC. ACCCu1T DESCRIPT!C'; 3UANTITY COSTS QUANTITY LAe04 HRS L480R COST PATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

252.3463 GLOBE

752.546 VALVES 3,225 3,225

252.347 P!P!NG - MISC. ITEMS
.............................._......

252.3471 H 4 fJb E R S + SUPPORTS 600 LB 900
'

! 252.3472 INSULATION
1
| 252.3473 SPECIALTIES |

!

252.347 P! PING - FISC. ITEMS 903 900

252.34 AUX DEAR e M4KEup SYSTEM 27,865 1124 MM 14,636 1,464 43,985

252.35 AUX C HE FEED SYSTEA__................'..............._.._
252.351 ROTATING PACHINFEY
.....................................

252.3511 CHEM FEEJ PUMPS + MGT3*S 4 E4 4,837 1 LT 200 MH 2,643 264
......_..............................

252.35111 CHES* FEE) PUMP

252.35112 CHE" FEE) PUMP MOTOR

252.3511 CHEM FEED PUMPS + MOTORS 4,837 200 MM 2,643 264 7,744

252.351 ROTATIAG P; A C H I N E R Y 4,837 200 MH 2,643 264 7,744

252.353 TANKS 4ND PRESSURE VESSELS
--...... __..............___.........

252.3531 CHEM FEED TANKS ? EA 3,225 1 LT 60 MM 785 79

252.353 TANKS AND PRESSURE VESSELS 3,225 60 MH 785 79 4,089

252.355 PIPING
-...............--...........___.....



. - - _ . _ _ _ ._ __m . . - _ _ _ _ ._ _ _ m _ .- _ _ _ _ . _ .__- .. . . _ - - - . ~ . _ s._ _ . . . _ . _ ., _ . . _ . _ _ . m _-. . . - - _ _ .

*
i

i

UNITED ENGINEERS & CO NSTRUC T OR S INC. PAGE 230
PLANT CODE COST 94515 2.5 IN HG Av - PIDDLETOWN, USA

1A8 07/76 1139 Mete PRES 5URI2ED WATER REACTOR 04/12/77,
>

....... FACT 0dv ******** ********************** SITE *********************** totalACCT NO. ACCou1T DESCRIPT!04 QUANTITY COSTS GUANTITY LABON HR5 LABOR COST MATERIAL COST COSTS.....................'............... .......... ............. .......... ............ ............. ............. .. ...........
i

'
' 252.3551 2 IN + SMALLER

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

, 252.35511 ss/NN5 240 Le 288 MH 3,733 1,200
,

i 252.5551 2 19 . SMALLER 288 MM 3,750 1,200 4,930 ;

252.3552 2.5 IN + LARGER

252.355 PIPING 286 MM 3,730 1,200 4,930

i

252.356 UALVES 16 EA 2,561
...........__..........___...........

252.3561 GATE *

252.356? CHEC<

.

252.3563 GL0bt

252.3569 SPECIAL WALVES
..................__._____..__.......

252.35691 NEELLE

252.3569 SPECgAL VALdE5

t

252.356. VALVES 2,581 2,581
i

252.357 PIPING - MISC ITEMS
.......__............................

252.3571 HANGERS + SUPPORTS 40 Le 60

252.3572 IN53LAi!ON
'

252.3573 SPECIALTIES

252.357 PIPING - MISC ITEMS 60
60

252.35 AUX CHEM FEED SYSTEM 10,703 548 MH 7,158 1,543 19,4044

[ 252.36 Aux. STEAM + CONDENSATE RETRN
-......_____..............._......_

, ._ . - - - - - - * , - - ,- - - - . - . _ - 4 . . . . , , , , - m , . - , _ . . , . . .-.r -.+



UNITED ENGINEERS & CON $fduCTORS INC. PAGE 231

PLANT C30E COST dASIS 2.5 IN HG AV - MIDDLET0bN, USA

148 07/76 1139 M.F. PRESSURIZED .ATER REACTOR 04/12/72

.... . FACTORY ........ ................a***.. s!TE *** ******************* YOTAL

ACCT NO. ACCOU1T DESCRIPTION QUANTITY COSTS CuaNTITV L a t:3 R NES LABOR COST MATERIAL COST COSTS

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

252.361 ROTATING 4ACHINERY
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

252.3611 Aus CONDENSATE PUPP+F0f04 2EA 4,515 1 LT 151 MH 1,996 200
.

...__................................

252.36111 Aus CONSENSAff PUPP

252.36112 Aus CONDENSafE PLMP F0 TOR

25?.3611 aus CONDENSATE Pu=P+M010R 4,5 ? % 151 MH 1,996 200 6,711

252.361 ROYATING FACHIN8av 4,515 151 MM 1,990 200 6,711

252.363 TAWS AN3 PRESSbpE VESSELS
....................---..............

252.3631 C 0 '4D E N S A T E RECEIvCR 1 EA 430 1 LT 52 MM 678 68

25?.563 TANKS A ra D PRESSURE VESSELS 430 52 *M e73 68 1,176

252.365 P! PING
.....................................

252.3651 2 IN * S '4 A L L E R
.....................................

252.36511 CS/NNS 840 Le 403 MH 5,224 1,092

252.3651 2 IN + SMALLER 403 MH 5,224 1,092 6,316

252.3652 2.5 IN + LARGER
......._______.......................

252.36521 CS/NNS 3600 Le 5,400 1 Li 864 MM 11,105 1,120

252.3652 2.5 IN + LARGER 5,400 864 MH 11,1?S 1,120 17,715

252.365 PIPING 5,400 1267 MM 16,419 2,212 24,031

252.366 VALVES 10 EA 2,365

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

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __



UNITED E NGINE E R S & CO N ST R UC T OR S INC. P'A G E 232PLANT CODE COST d4 SIS 2.5 IN HG AV = 4100LET0nNauSA
148 07/76 1139 MwE PRE SSUR IZ E D WATER RE AC TOR 04/12/77

*e.**.* FACTORY ******** ********************** SITE ***************'***.e. TOTALACCT NO. ACCOUNT DESCRIPTION QUANTITY COSTS CUANTITY LA90G HR$ LABOR COST MATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. .......g......

252.3661 G4fE

252.3662 CHECE

252.3663 GLO8E

252.36c VALVES 2,365 2,365

252.367 PIPING - MISC.!TEMS
.....................................

252.3671 H A :4G E 9 5 + SUPPORTS 9CC Le 1,35C

252.'3672 INSUL4YION

252.3673 SPECIALTIES

252.367 PIP!NG - MISC.!TF15 1,350 1,350

252.56 A u x . 5 7 E A * + C O N D E r.5 4 T E REthN 14,06n 1470 mH 19,093 2,480 35,633

252.37 AUX dOILEd STACKS + DUCT

252.3a Aux 30!LER 9L0wD0bN
.....................................

252.383 TANKS AND PRESSURE VESSELS
.....................................

252.3831 Aux 00!LER BL0dDO.N T AM 1 EA 6,947 1 LT 100 MH 1,303 131

252.383 TANKS AND PRES $URE VESSELS 6,987 100 MH 1,308 131 8,426

252.385 PIPING
.....................................

252.3851 2 IN + SMALLER
.....................................

252.38511 CS/NNS 200 La 97 MH 1,256 260
252.3851 2 IN + SMALLER 97 MH 1,256 260 1,516

252.3852 2.5 IN + LARGER



.

UNITED E NGINE t A S & CONSTRUCTORS INC. PAGE 233
PLANT CO3E COST dAS!5 2.5 IN hG Av - MIDDLE T0nN.US A '

143 07/76 1139 M-E P PE SSUR IZ E D WATER REACTOR 04/12/77

....... FACroav ........ ...................... StTE ** ******************** TOTAL

|
ACCT NO. ACf00NT DESCEIPTICN QUANTITY COSTS GU ANT I T Y LAdOR Md5 LABOR COST MATERIAL COST COSTS

e......... .......................... .......... ............. .......... ............ ............. ............. ..............

252.585 PIPING 97 MH 1,256 260 1,516

252.386 VALVrS 6 EA 1,935 e' ,
....._....._.__..____.. ....._____....

252.3861 GATE

252.3862 CMECK

257.386d SPF(!AL JALVES
.........__.___......................

252.36671 e t t. a o n

252.3$c9 SPECIAL VALWES

252.386 dALsES 1,935 1,935

252.337 P i p ! '4 G - ISC !TEFS....._..........__..".........._......
252.3871 HANGERS . SUPPORTS 5EA e

252.3872 INSUL AT ION

252.3875 SkittatiIFS

252.3e7' PIPING - PISC ITFwS 8 8

252.38 Aux o0!LFR 9L0sDOWN 8,930 197 MH ?,5e4 391 11,885

252.39 Auf STEA1 SYS COMPLETE I.C 1 LT 85,000 1 LT 650 MH 8,313 416

252.3 Aug!LIAav STEA* SYSTEM 722,310 13055 MH 168,909 19,434 910,653

252.4 PLANT FUEL OIL SY5 TEM
..._......................._.........

252.43 TANKS AND PRESSURE VESSELS
...................................._

252.431 PLANT FUEL O!L STORAGE TK 1 EA 40,000 1 LT 3600 MH 47,087 4,709

_ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



_. _ _. __.m _ _ _ _ _ . - . _ . . . . . _ . _ _ _ . _ _ . - . - --. .m _ - _- - _ _ . . _ _ - , . _ _ _ _ _ _ . . _ _ _ _ _ .

UNITED ENGINEERS & CONSTRUCTORS INC. PAGE 234
PLANT C3DE COST 8A515 2.5 IN HG AV - P10DLETOWN, USA

i 148 07/76 1139 MnE PRESSURIZED WATER REACTOR 04/12/77
|

....... FACTORY ........ ...................... SITE ....................... TOTAL
ACCT h0. ACCOU1T DESCRIPTICN GUANTITY COSTS QUANTITY LABOR HR5 LABOR COST MATERIAL COST COSTSa

,
e ........ .......................... .......... ............. .......... ............ ............. ............. ..............

!

252.43 TANKS AND PRESSURE VESSELS 40,000 3600 MH 47,087 4 ,709 91,796
,

252.49 FoumDAT!3NS/5K!DS
j .....................................

,

252.491 PLANT FUEL O!L STG TW FNDY
-............___......................

252.4911 EXCAWAT!JN WORK
.....................................

252.43111 EA9TH ENCAVATICA 600 cv 150 MM 1,607 600
t252.49112 0ACKFILL 250 CY 75 MH 746 250

252.4911 EXCAVATION WORK 225 MH 2,353 8$0 3,203 i

1

! 252.4912 CONCdETE 40RK
.....................................

252.49121 F O R% 0 N r. 1700 SF 1360 MH 15,016 1, 700

i252.49122 REINFORCING STEEL 5 TN 175 MM 2,261 2,000

| 252.49125 C0eCRETF 50 CV 91 MH 9 3 r1 1,750

252.4912 CONCRE1E kJRK 1626 MH 18,207 5,450 23,657

252.4913 CO# ACTED SAND BEC 300 CT 309 MM 2,986 1,800
t

252.4914 DIKE 900 Cy 900 MH 8,956 2,700

252.491 PLANT FUEL 0!L SIG TK FNDT 3051 MH 32,$02 10,800 43,302

?$ ?.4 9 FOUNDATIONS /SK105 3051 MH 32,502 10,d00 43,302

252.4 PLANT FUEL OIL SYSTEM 40,000 6651 MH 79,589 15,509 135,091

252. AIR, WATER +5 TEAM SERVICE SY 3,434,042 248457 MH 3,215,130 360,027 7,009,199

253. COMMUNICATIONS EQUIPMENT
...............................__....

r, - 1 'N'' : ., - _wi_ 7- er_ __ - _ . _ , ___. _ ,- - ~y



UNITED ENGINEERS & CONSTRUCTORS INCe PAGE 235
PLANT CODE COST aASIS 2.5 IN HG AV - PIODLET0WN, USA

148 07/76 1139 MdE PRESSURIZED DATER REACTOR '04/12/77

e+eeee. FACTORY *****eee see***e ***eeeeeeeee** SITE *******e*ee******eee**e TOTAL

ACCT NO. ACCOUNT DESCRIPTION QUANTITY COSTS CuthTITY LABOR HRS L Ason COST MATERIAL COST COSTS
ee ....... e..........ee.......**e... ...eeeeee. .e***..eeeeee .........e **eeeeeeeee. ** eeeeee**** **eeeeeeeeeee eeeee**eeeeee*

253.1 LOCAL COMMUNICATIONS SYS
..........__.........................

253.11 GEN. PURPOSE TELEPH3NE SYS 1 LT 3000 MH 36,886 35,475

253.12 $0040 Pos TELEPHONE SV5

253.15 PA + INTERCOM SYS. 1 LT 12500 MM 153,693 107,500
.

253.1 LOCAL COPFJ1ICATIONS SYS 15500 MH 190,570 142,975 333,554

253.2 S!6NAL SYSTEMS
........___........__........ __.....

253.21 FIRE DETECTION SYSTEN 1 LT 241,875 1 LT 1968 MH 24,196 2,420
..........__.........................

253.211

253.212

253.21 FIRE DETECTION SYSTEM 241,875 1968 MH 24,196 2,420 268,491

253.22 SECURITY SYSTEM 1 LT 725,625 1 LT 5904 MM 72,594 ~7,259

253.2 SIGwaL SYSTEMS 967,500 7872 MH 96,790 9,679 1,073,969

253. COM4UNICATIONS EQUIPMENT 967,500 23372 MH 287,369 152,654 1,607,523

254 FURNISHINGS + FINTURES
...__...__.........................__

254.1 SAFETY EQUIPMENT
.........__..__......................

254.11 PORTABLE FIRE ExTINGUISHRS 100 EA 200 MH 1,864 8,600

254.1 SAFETY EQUIPMENT 200 MH 1,864 8,600 10,464

254.2 CHEMICAL LAB + INSTR SHOP
.............__......................

254.223 INSTRUMENT SHOP APPARATUS 1 LT 50,000 152 MH 1,966

_ - - _ _ _ _ _



UNITED ENGINE ER S S CONSTRUCT 005 INC. PAGE 230
PLANT CODE COST BASIS 2.5 IN HG AV - P100LETOWN, USA

148 07/76 1139 MdE PRESSURIZED WATER RE AC TOR 04/12/77

....... FACTORT ....*... .*****.*******..****** SITE *********************** TOTAL
ACCT NO. A C COU.41 DESCRIPT10h QJANTITT COSTS GU4hTITT LABOR HRS LA80R COST MATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ........p.....

254.23 SPEC LA8 FURNITURE +FlxTUNE 1 LT 99,975 1 LT 750 MM 8,700 870

254.2 CHEMICAL lad . INSTR SHOP 149,975 902 MH 10,666 870 161,511

.254.3 0FFICE E3UIP+FURN!$Hl.dGS
........____.......__....... __.....

254.31 0FFICE F U R rJ 17 U R F 1 LT 110,725

254.5 0FFICE EGu!P+ FURNISHINGS 110,725 110,725

254.4 CHANGE R009 EQ91PMENT
..___................................

254.41 LOCnER$+3ENCHES 1 LT 18,275 1 LT 80 MH 923 93

254.4 CHANGE ROOM EQUIPMENT 18,275 80 MH 928 93 19,296

254.5 F N V i d O N*4 E N T MONIT EQu!P
..__..__........_______....... __....

254.51 0FF SITE RADIOLOGICAL MONT 1 LT 177,500 1 LT 733 MH 9,014 901

254.52 ME TE O ROL 3GI C AL MON 17.E3UIP 1 LT 97,370 1 LT 811 MH 9,9I3 997

254.53 nATER GUALITT MONITORING 1 LT 50,000 1 LT 416 MH 5,097 509
i

f 254.54 THER1AL EFFLUENT MONITOR 1 LT 30,000 1 LT 251 MH 3,065 307

254.55 SEIS4tC 10NITORING 1 tr 40,000 1 LT 333 MH 4,069 407
I 254.5 ENVIRONPENT MONIT Edu1P 394,870 2544 MH 31,211 3,121 429,202

254.6 O!NING FACILITIES
.................._....._______......

254.61 CAFETERIA EQUIPMENT 1 LT 183,825 1 Lt 3920 MH 45,472 4,547

254.6 OINING F ACILITIES 183,825 3920 MH 45,472 4,547 233,844

254 FURNISHINGS + FIXTURES 857,670 7646 MH 90,141 17,231 965,042

25 . MISCELLANE0US PLANT E QUIP T 7,197,437 307827 MM 3,959,426 646,560 11,803,423



UNITED E NGI NE E R S & C ON ST RU C T OR S INC. PAGE 237

PLANT CODE COST 8 ASIS 2.5 IN HG AU . PIODLET0wNouSQ
148 07/7$ 1139 Mwf PRE!SuRIZED wofER REACTOR 04/12/PP

....... FACTOHV ******** ********************** $1TE **********************. TOTAL

ACCT NO. ACCOUNT DESCRIPTION 10Ar.TITY COSTS GUAATIT1 LA80R HR$ LABOR COST MATERIAL COST COSTS

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

26 MAIN COND HEAT REJECT SYS.

.................._.__...............

261 STEUCTukES
............_......._................

261.1 MAKEUP WTR INT * DISCH STR
.....................................

261.11 INTAKF STRUCTURE
.....................................

261.111 EXCAVATIO 4 w0er
._.....__..........._........_.......

261.1111 EAATH EXCAVATION 825 CY 207 MH 2,419 825

261.1112 ROCK EsCAVATION 1165 cv 932 MN 10,896 4,660

261.1113 SHEETING (TEMP C0FffRDAM) 15 TN 300 MH 4,116 2,550

261.1114 STRCT STL (TEPP COFFEdJAM) 3 TN 60 MH 823 450

261.1115 PU8 PING 1 LT 1875 MH 17,475 15,000

261.111 EXCAVATION work 3374 MH 35,729 23,485 59,214

261.112 eEARING PILES (STEEL)

261.113 SU3STRUCiukE CONCRETE
.............._......................

261.1131 F O RM W ORK 1C125 SF 8100 MH 89,444 10,125

461.1132 REINFORCING STEEL 67 TN 2345 MH 30,281 26,600

261.1133 CONCRETE 675 cv 1181 MH 12, 06 r) 23,625

261.1134 EMdEDDED STEEL 10 TN 1500 MH 18,039 15,000

261.1135 CONCRETE FINISH 6750 SF 135 MH 1,376 68

261.1136 WATERPROOFING

261.1137 CONSTRUCTION JOINTS

261.1138 RUSSING CONCRETE SURFACES

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



UNITED ENGINEERS & CONSTRUCTORS INC. PACE 238
PLANT (0DE (OST dASIS 2.$ ]N HG AV - MIDDLETOWN, USA

148 37/76 1139 M E PRE SSURIZ ED WATER REACTOR 04/12/77

....... FACT 0ey ........ ...................... StTE *********************** TOTAL
ACCT NO. A C C n U '4 T DESCRIPTIO4 QUANTITY COSTS CUANTITY LABOR HRS LAuGR COST MATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

261.113 SuoSTRUCTURE CONCRETE 13261 MM 151,202 75,618 226,820

261.114 SuRERSTRJCTURE
.....................................

261.1141 CONCRETF s0RK

261.1142 STRUCidRAL + MISC. STEEL
.....................................

261.11421 STRUCTURAL STEEL 9 TN 180 MH 2,341 6,750

261.11422 GRATING (GALv) 150 SF 30 MH 399 450

261.11423 HANDRAIL 75 LF 56 MH 750 750

261.1142 STWUCTukAL + MISC. STEEL 266 MH 3,460 7,950 11,410

261.1145 Ex TE d!OR . ALLS
.....................................

261.11431 CONCRETE
~

261.11432 mas 0NRY 2025 SF 506 MH 5,775 5,670

261.1143 EATERIO,R WALLS 506 MN 5,773 5,670 11,443

261.1144 R0 3F DECE
.....................................

261.11441 METAL 903F DECK 1425 SF 114 MM 1,435 1,425

261.1144 ROOF DECK 114 MH 1,485 1,425 2,910

261.1145 ROOFING + FLASHING
.....................................

261.11451 8.U. ROOFG, INSULIN, + FLA 1425 SF 100 MH 1,349 1,781

261.1145 ROOFIhG + FLASHING 100 MM 1,348 1,781 3,129

261.1146 INTER 10h WALLS
.....................................



. UNITED ENGINEERS & CONST RU C T OR S INC. PAGE 239
PLANT CODE COST BASIS 2.5 IN HG Av - MIDDLEf 0wNeuS A

14E 07/76 1137 MwE PRESSURIZED WATER REACTOR 04/12/T7

. ....... FACTORY ***.**** **..*********.******** SITE *********************** TOTAL
, ACCT NO. A C C ou..T DESCRIPr!CN QUANTITY C0$f5 CUAATITV LA80R HRS LA804 COST MATERIAL COST COSTS
se........ .......................... .......... ............. .......... ............ ............. ............. ..............

261.11461 CONCRETF WALLS

261.11462 MASONRY 4 ALLS 375 SF 90 MM 1,027 1,050

261.11463 PARTITIC1$

261.1146 INTERICR WALLS 90 MN 1,027 1,050 2,077

261.1147 003RS * WINDOWS
.e...................................

261.11471 ROLLING STEEL DOORS

261.11472 PE953NLEL 00045 150 SF 120 MM 1,392 1,800

261.11473 SASH + GLAZING

261.1147 DOORS + WINDOWS 120 MM 1,392 1,800 3,192

261.1147 PAINT!hG
..................................... ,

261.11491 CONCRETE

261.11492 STEELdCRE 11 TN 55 MN 526 66

261.11493 METAL DFCa 1425 SF 29 MH 279 143

261.11494 MA%DAAIL 75 LF 15 mM 144 8

261.1149 PAINTING 99 MH 945 217 1,165

261.114 $UPERSTRUCTURE 1295 MM 15,433 19,693 35,326

261.117 BULKHEAD
.....................................

261.1171 STEEL SHEETING 32 TN 320 MH 4,390 11,200-

241.1172 STRUCTURAL STEEL 2 TN 40 MN 520 1,500

261.1173 GRAVEL FILL 265 CY 80 MH 796 1,325

261.1174 DREDGING 11500 CY 2300 MM 28,704 23,000

- _ _ _ _ _ - -



UN1'E0 ENGINEERS & CONSTRUCTORS INC. PhGE 240
PLANT CODE COST 9 ASIS 7.5 IN HG AV - MIDDLET0mN, USA

148 C7/76 113v MdE PdESSJRIZED 4TER REACTOR 04/12/',7

....... FACroay ........ ...................... $1TE *********************.* TOTAL
ACCT NO. ACCOU47 DESCRIPT!CN IUANTITY COSTS GUANT[TY LA80R HRS LA609 COST PATERIAL COST COSTS
e......... .......................... .......... ............. .......... ............ ............. ............. ..............

261.1175 RIP-RAF (12 IN. THICK) 10 cv 20 MH 199 100

261.1176 CHAIN LINK F E NCE (7F T HIGH) ?62 LF 79 "H 756 1,703

261.117 doLsHEAD 2839 MH 35,34$ 38,828 24,173

261.118 PROTECTIVE DOLPHINS
...._....._......................__._

261.1161 4000 PILES 675 LF 135 MH 1,A5? 2,700

261.116 PWJTECTlVE 3 0 L P H I 'J S 155 MM 1,R52 2,700 4,552

261.119 eu!LDING SE4 VICES
................... ......._.........

261.1191 FLOOR D441NS + PIP!NG 6 EA 751 MM 9,731 6,000

261.1192 HEATING + VENT!LAT!r.G
....................._............__.

261.11921 Antal WALL FANS 1 EA 1,500 1 LT 41 M .4 52) 53

261.11922 ELECTRIC UNIT HEATER $ 2EA 1,500 1 LT 100 MH 1,230 123

261.11923 INSTRuvE4 TAT!]N + CCNTR3L 1 LT 1,500 1 LT 12 MM 146 7

201.1142 HEATING + WENTILATI.G 4,500 153 MH 1,905 183 6,588

261.119 BUILDING SE4V!CES 4,500 904 MH 11,636 6,183 22,319

261.11 INTAKE S T NC TU R E 4,500 21808 MM 251,197 166,707 422,404

261.12 DISC 94RGE STRUCTURE
.............................._......

261.121 EXCAVATION WORK
.._............._........ _........._

261.1211 EARTH EXCAVATION 80 CY 20 MM 215 80

261.1212 BACrFILL 80 CV 24 MM 239 80

261.1213 OREDGING 2000 cv 400 MH 4,?92 4,000



UNITED ENGINEERS & CONSTRUCTORS INC. PAGE 241
PLANT CODE COST 4AS!$ ?.5 IN HG Av - MIDDLE TOWN,US A

148 07/76 1139 MWE PRESSJRIZED WATER REACTc8 04/12/77

.....** FACT 0kV ******** ******..************** SITE *********************** TOTAL

ACCT NO. ACC0JNT DESCRIPT!CN 1U4NTITY COSTS GJAhTITY LABOR H45 LABOR COST MATERIAL COST COSTS
e......... .......................... .......... ............. .......... ............ ............. ............. ........eeeeee

261.121 EXCAVATION wCRx 444 MN 5,446 4,160 9,606

261.122 SEARING P!LES (STEEL) 200 LF 60 MH 823 2,400

261.127 RIP. Rap (12 IN. THICK) 45 CT 68 MM 678 450

261.12b M4 DEER PILES (e003) 240 LF 48 MM 657 960

261.12 DISCHARGE STRdCTURE 620 MM 7,606 7,970 15,576

261.1 "AKEUP wYR INT + DISCH sia 4,500 22428 MH 259,903 17A,677 437,980

.

261.2 Cl4C WATER PJeP HOUSE
.....................................

261.21 du!LDING STRUCTURE
.....................................

261.211 EXCa/ai!Os s0Rc
.....................................

261.2111 EARid EXCAVATION 2200 CV 550 MM 5,891 2,200

261.2112 ROCS EnCAVATION 4770 cv 3816 MH 40,871 19,080

261.2113 C O*1C R E T E FILL

261.2114 tl A CE F I L L 350 CV 105 MM 1,045 350

261.2115 PU4 PING 1 LT 375 MH 3,495 3,000

261.211 EXCAVATION 60RK 4846 MN 51,302 24,630 15,932

261.213 SudSTRUCTURE CONCRETE
........................__...........

261.2131 FORMdONK 1300 SF 1040 MH 11,485 1,300

261.2132 REINFORCING STEEL' 100 TN 3500 MH '45,196 40,000-

261.2133 C ONC R E T E 1230 CY 2153 MM 21,988 43,050

261.2134 EM9EDDED STEEL 9 TN 1350 MM 16,237 13,500

261.2135 FLOOR FINISH 9100 SF 181 MH 1,848 91

-- -

_ _- _ _ _ _ _ _ _ _ . _ _ _ _ _ _ - _ _ _ - .
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PLA4T CODE C0$T 3A515 2.5 Im NG AW - MIDDLE T0w%,US A
04/12177148 C7t?6 1139 mWE PRES $uRIZED dAffR #EACice

. ....... FACTCAT ........ ...................... SITE *****.***........*.**.. TOTAL
L A )OR HR$ lad e COST *ATERIAL COST C0575

,ACCf h0. ACC0 Vat DESCRIPTTCN QJANitiv COSTS GuAAT17 t

e......... .......................... .......... ............. .......... ............ ............. ............. ..............

261.21423 "15C. FaAmES, ETC. 3 TN 130 *m 2,341 3,600

261.21425 FLOOR GE AT ! 4G (GALv.) 753 SF 150 ww T,953 2,250

261.21426 stage roEADS

261.2142? HAND & AILS 150 LF 135 MM 1,757 1,800

261.!142 StauCT + PISC. STEEL 465 PM 6 051 7,650 13,701

.

261.2143 EnfEd!Oe dALL5
.....................................

261.21431 C O N C # t' T ( WAL(5
p

261.21432 9A5049V dALLS 2$30 SF 633 a.e 7,7?3 F,CJ4

261.?t43 EsTEs!Oe . ALLS 633 m* 7,223 F,054 14,307

261.2144 a00F DEC4
.....................................

261.21441 PETAL ROOF DECK 2503 SF 203 an 2,603 2,500

261.21A4 a005 DEtt 203 mm 2,603 2,503 5,103

261.2145 ROJFING * FLASHING
.....................................

261.21451 ts.u. 800 F IN G, FLAsa!AG+145 2500 5F 175 =a 2,350 3,125

261.2145 ROOFING + FLASwING 175 pw 2,359 3,125 5,484

261.2146 INTERIOR MALLS 9 FARTIT.
.....................................

261.21461 CONCRETE WALLS

261.21463 PARTITI045

261.2146 I%fER10e WALLS * PARTIT.

261.2147 000R5 + WINDOWS
.....................................
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UstTED E NGINE E R S 6 CON 5fedCT005 thC. PACE 245

PLANT CJDF COST dA515 2.5 14 NG AV - FIDDLETC.N, USA
04/T2/17

148 07/76 1139 a.E PdE55ue! ZED .ATER aEACT0e

....... FACTO.y ******** ********************** $1TE *********************** TOTAL

ACCT N C. ACCCuv7 DESCw!FTICN QJAbf!Tv COSTS GUA%TITy LAs0s NW5 L A B ")E COST MATERIAL COST COSI5

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

261.2212 FLO0e DEAINS & PIP!AG
......................_........_.....

261.22121 DEAt45 30 EA 300 ** 3,869 6,000
i

261.22125 P! PING (ALL 2.5 {A . LGe)
.....................................

261.221251 C!/445 23440 lb 5,157 1 LT 469 ** 6,077 608

261.221252 PVC/4NS 300 LF 3,?00 1 LT 121 *w .,565 157

261.22125 P ! a l t. G (ALL ?.5 11 . LGa) e,457 $9) =w 7,642 765 16,864

261.2212 FLcce e s A ! ;. 5 s p!p!NG S,657 890 == 11,531 o,765 26,753

261.271 Plu'3IAL + oeAlms 23,961 3158 =M 40,926 11,202 76,C89

261.227 nE ATINs, WE NT, + Als CJvs 1 LT 30,C00 1 LT 21e ** 2,795 2F9
........_............................

261.2221 ROTATING *ACw!4ERY
.................._..................

261.22211 F R -)P C L L i d FA1 + MCTon
..__..... ...........................

261.222111 PR 3P E LL E 4 FA4

261.222112 PROPELLER FAM *0T08

261.22211 P90PELLER FAN + m3704

261.2221 ROTATING PACH1*ERY

261.2222 NE AT TRA15FER E4UIPPENT |
,

...................__ ...............

261.22221 ELECIe!C UNIT MEATER5+*Te
.....................................

261.222211 ELECTRIC UNIT HEATERS

261.222212 ELECTRIC UNIT HTR MOTOR $

_ _ _ . _ _ _ _ _ _ _
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UNITED EN3!NEEa5 & CON 5fauCf005 INC. PAGE 247
PLANT CODE CO5T BASIS 2.5 IN HG AW - PIDDLE f owNeuS 4

146 C7/76 1139 *.E PaE55uer2ED WATER GEACT08 04/12/77

, ....... FACT 0er ........ ....................** SITE ***********.********.** TOTAL
ACCT N O. A C C ou*ai DESCw!FTICN |i J A f. T I f y COSTS GuaNTITY lad 0e M4$ LAeos COST *ATEagAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

261.3115 DE.ATEWING

261.31) ( W C A V A T I OP. WORE 4299 *M 45,935 11,041 57,C39

261.313 SussrepCiuEE CONCRETE
.......___...........................

261.3131 FCa*woaK 2930 SF 2344 *H 25,885 2,930

261.3132 aErNFosCzNG STEEL 29 TN 1015 MM 13,105 11,600

261.3133 COaCRETE 570 (v 1003 FM In,242 19,950

261.3134 E*oEDDED STEEL 750 LB 63 *H 721 600

261.3135 FLOOR FINISH 9015 SF 150 *H 1,835 90

261.3136 = A TE R P900FING 9015 SF 130 *H 1,679 902

261.3137 C0'45fEuCTION JOINTS 94 57 94 =M 1,060 94

261.3133 ausBING CONCRETE SuRFActs 379 SF 11 Mn 113 4

261.313 SuestauciueE CONC #ETE 4857 MM 54,625 36,170 90,795

261.314 SuprasfeuctuRE
.........................____.__.....

261.3141 CONCRETE wCRE
............................___ ...__

261.31411 F02* wore
.....................................

261.314111 F0aMw0Rs-w000 ?48 SF 228 MM 2,518 248

261.314112 FoamdORK-METAL 4736 SF 379 mM 4,932 4,262

261.31411 Fon*wCRn 607 MM 7,450 4,510 11,960

261.31412 REINFORCING STEEL 10 TN 444 MH 5,733 4,000

261.31413 CONCRETE 105 CY 211 MH 2,155 3,675

261.31414 EMBEDDED STEEL 750 Le 60 MH 721 600

.

.
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UNITED ENGINEfes & CONSTRUCT 005 INC. PAGE 240

PLANT CODE COST 94515 2.5 IN wG Av . * 1D DLE Town,uS A
04/12/77

146 C7/76 1139 .E paE55J412ED WATER AEACTOR

....... FACTORY .. ..... .......*.***..*.**...* SITE ********** ****.******* TOTAL

A(CT N Q, A((OUNY D$$(&JFTJCi 3JANTITY COSTS ;UANTITY LAe00 MAS LAe3e COST MATE 01AL COST COSTS

.......... .......................... .<......... ............. .......... ............ ............. ............. ..............

473e SF 95 Mn 970 47
261.31415 FLOOR FI4!5M

261.31416 . A TE 4 PRO)f l NG

261.31417 RJseING CONCHEYE SUWFACES

261.31418 CON 5feuCTION JOINTS 30 SF 30 *H 311 30

f1447 =H 17,363 12,66f 30,222
201.3141 CONCRETE w39E

261.3142 SfauCTURAL + MISC 576EL
.....................................

261.31421 SiouCTusAL STEEL 203 TN 4Ce0 mn 57,M52 15',250

1 TN 60 == 762 1,200
261.31425 *I SC E LL A 4E0J5 FRAFES,ETC.

261.31425 FL70R GRATING (GALv.) 225 SF 45 ma 586 675

36 EA 35 MH 444 Y,330
261.31420 STaga Tc' ASS

68 LF 51 au 664 083
2e1.31427 =A.DRAIL

261.3142 STRUCTURAL . MISC STEEL 4254 mn 55,379 156,135 211,513

261.3145 E n TE e l aw .*LL5
.....................................

261.31431 C o '.C 9 E T E .' A L L S

261.31432 mA50N#v dALLS

261.31433 * Etat gN5utATER SIDING 600C SF 1360 mn 17,963 27,600

261.31434 w!a00w WALL

1350 4H 17,961 27,600 45,563
261.3143 EITEdIOR 6 ALLS

261.3144 ROOF DECK
.....................................

261.31441 METAL ROOF DECK

261.31442 PRECAST CONCRETE PANELS 9090 SF 728 MM 9,475 11,517

113 CY 226 PH 2,307 3,616
261.31443 CONCRETE FILL

1
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UNITED E NGINE E E S & CONSTaUCTORS thc. PAGE 250

PLANT CJ3E COST dA5!S 2.5 th HG AW - * 1DDLE TQhN,US A
04/12/77

148 07/76 1139 PdE PaE55 Jelled .Affe REACT 04

....... FACTORY ........ ................****** SITE *********************** TOTAL

ACCT 40. ACCOJNT DESCR]PTIOs 3JANTITY COSTS GJAAT17Y LAB 0H HR5 LABoe COST = ATE 81AL COST CO5TS

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

261.31493 *ETAL DECK $760 SF 115 MM 1,101 576

261.31494 SPECIAL METALLIC PAthi 3225 SF 65 =H 622 1,613

261.31495 MANDRAIL 68 LF 14 PM 134 7

14513 SF 290 ms 2,775 7,257
261.31496 EPJav

1600 "H 15,312 11,560 27,172
261.3149 P A I NT it.G

11174 ms 137,443 244,245 356,693
261.314 SUP* R STwot Toot

261.31 3 J I L D ! t.G STdJCTUDE 20360 == 238,071 296,456 534,527

261.32 dUILDING SE#d!CES
.__........__....._........_.........

261.321 PLom4!NG + 04A]NS
.._...... .___.......................

261.3211 R0JF DRAINS + PIPING ;
..........._____...__ ...............

1

& EA 33 MH 423 800
261.32111 DRAINS

|
|

261.32115 PIPING (ALL 2.5 lh*LA4GEd)
........__..._..............._.......

261.321151 GALV STEEL /N15 5 700 Ld 9,690 1 LT 1567 PH 17,716 1,772

261.32115 PIPING (ALL 2.5 IN+LARGEP) 9,690 1567 "H 17,716 1,772 29,178

261.3211 ROOF DRAlh5 + P! PING 9,690 1400 MH te,144 2,572 30,406

261.3212 FLOOR DRAINS + P!P!hG
.....................................

6 EA 47 MH 610 1,200
261.32121 DR AINS

261.32125 PIPING (ALL 2.5 IN+ LARGER)
.............................___.....

261.321251 CS/NNS 4500 Le 6,750 1 LT 1019 MH 13,987 1,399
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UNITED ENGINEERS s CONSTRUCTORS INC. PAGE 251
PLANT CODE C35T 8A5!5 2.5 IN HG Av - MIDDLETowaruSA

14E 07/76 1139 MwE PRE 553R12E0 . ATE 4 REACTOR 04/12/77
'

....... FACTORY ........ ........ ...*.**...... SITE ..*****....*....*...*.. TOTAL
ACCT No. ACC004T DESCelPTION 10ANTITY C0575 GUA%f177 L A ts 0 R HR$ LABOR COST MATERIAL C05T CO5TS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

261.521252 CI/NN5 3600 Ld 792 1 LT 73 mM 947 95

261.32125 PIPING (ALL 2.$ IN+LARGEe) 7,542 1152 an 14,954 1,494 23,970

.

261.3212 FLOOR CRAINS + P!P!NG 7,542 1199 mM 15,544 2,594 25,780

261.321 PLUMBING * DRAINS 17,232 2599 "H 33,685 5,266 56,186

261.322 NEAT!4G, VENT, + AIR CON)
...................--................

261.3221 ROTATING MACHINFRY
..... ...............................

261.32211 ROOF VENTILATORS + *CTORS 4 EA B,00C 1 LT 400 *H 5,175 518
....----..--.........................

261.322111 R03r VENTILATORS

261. 3 2 2112 R 00r VENTILATORS FOTORS

261.32211 ROOF VENTILATORS + 40 Toes 8,00C 400 Pn 5,175 518 13,693

261.3221 ROTATING PACE 41NERY 8,000 400 *H 5,175 518 13,693

2c'.3222 HEAT TR4 45F ER EQu!PMENT
...--......--........................

261.32221 ELECTRIC UNIT HEAff8+90 TOR 4 E4 5,000 1 LT 119 MH 1,463 146
.................... ................

261.322211 ELECTRIC UNIT HEATED

261.322212 ELECTRIC UNIT HEATER + MOTOR
.

261.32221 ELECTRIC u re t T HEATEH+POTOR 5,000 119 MM 1,463 146 6,609

261.3?22 HEAT TRAN5FER EQu!PME NT 5,000 119 MH 1,463 146 6,609

261.3226 VALVES + DAMPERS
....----............... --...........

$
.

b
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UNITED F*.1NEERS & CCNSTRUCTORS !%C. PAGE 253
PLANT CODE CCif 9A515 2.5 IN HG Av * ID D LE T0=N,uS A

148 C7/76 1150 p.E PHE55uR! LED 4TER GFACTOR 04/12/77

....... FACYCdv ******** ********************** SITE *********************** TOTAL
ACCT 40. ACCCudT D E S C h ! F Y I O 's J U A P. T I T Y COSTS GuaNTITY L A fs 0 R NRS LABOR COST MATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

261.4134 EM3tDDED STEEL

261.4135 FL10k FINISM 60 5F 1 MM 9 1

261.4136 W A f f RPs CJF ING

261.4137 C O :.5 7 R U C Y t 0 N J0!NTS 30 SF 30 MM 331 33

261.4138 auM8!NG CONCREYF SURFAC(5
i

| 261.4139 n!RE FAPelt 60 SF 1 MM 13 7

261.413 S u d 5 T h u C T ti o E CONCRETE 207 MH 2,346 343 3,187 |
|

|261.414 SUPERS 1GJCTURE 1

|.....................................

|
261.4141 CONCRETE 400c

'

261.4142 STRUCT. + 415C. STEEL
........__...............__.._.......

261.41441 STduCT. STEEL

261.41423 MISC. FWA=ES, ETC. 1 TN 60 MH 782 1,200

261.41'2 STRUCT. . 415C. STEEL 60 MM 7B? 1,200 1,982

261.4143 EXTERIOR .ALL5
................................___._

261.41432 MASONRY 230 SF 58 MH 662 644

261.4143 EXTERIOR 6 ALLS 58 MM 662 044 1,306

261.4144 ROOF DECK
...................... ............-.

261.41441 METAL ROOF OECK 100 SF 7 MH 92 100

261.4144 ROOF DECc 7 MH 92 100 192

261.4145 ROOFING + FLASHING
.....................................

.

e
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UNITEL ENGINEERS & CONSTRUCTOR $ INC. PAGE 254
PLANT CO*E COST 84515 7.5 IN HG Av - m!ODLETomNeuSA

148 37/7$ 1139 MwE PRE 55Je!2ED .ATER Rf4CTOR J4/12/77

....... FACT 0dv **. .*** ********************** SITE ************.********** TOTAL

ACCT NO. ACCOUNT DESCE!FT!ON 3LANTITY COSTS 'uahTITv LA60R HR5 LAdOR COST MATEe!AL COST COSTS

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

261.41451 a.u.Rc0FING, FLASHING *lN5ul 100 SF 7 MM 04 125

261.4145 N00FING + FLASHING 7 MM 44 125 219

261.4147 000W5 * d!N00=5
.................._.............. ...

261.41472 PE450NNEL 000R5 50 SF 40 MM 464 600

261.41475 SASH + R AZING 25 SF 13 *a 151 500

261.4147 300d5 * . ! :0 3 = 5 53 == 61% 930 1,515

261.4149 PAINTING
...--............. ..................

1 TN 5 pH 43 6261.41492 STEfL404K

100 SF 2 MM 19 10261.41493 METAL CECE
7 MH 67 16 83261.4140 PAINTING

|
.

192 MM 2,312 2,985 5,297
261.414 SUPER 5TRucTutE

,

261.41 3JILDINu STRUCTupE 413 MM 4,714 3,383 8,681

|
|

261.424 LIGHTING + Stav!CE PodfR

| 261.4 CHLORINATION du!LDING 41 5 MN 4,798 3,583 8,681

1

261. STRUCTURES 96,693 104736 MH 1,209,739 783,750 2,090,382

262. MECHANICAL E30!PMENT
......................--.............

262.1 NEAT REJECTION SYSTEh
._.....--..........................._

| 262.11 WATER INTAKE EQu!PMENT
.....................................

262.111 ROTATING MACHINERY
.........__...___....................



~
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uw!TED fNGINEERS & CONSTRUCTORS thC. 'P A G E 255
PLANT CODE COST 3A515 2.5 IN HG AW _ m!DDLETO N, USA

148 07/76 1139 *.E PRE 55UR! LED WATER REACTOR 04/12/77

....... FAtToay ........ ...................... 5gTE ....................... TOTAL
ACCT N O. ACCOU4T DESCw!PT[01 1JANTITT COSTS GUANTITY LABOR HR$ LAROR COST MATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ......q.......

262.1111 SCREEN . ASH Pu=P.POTOR 2EA 6,450 1 LY 200 wH 2,643 264
.......... ........._........__......

262.11111 SCREEN . ASH PU4P

262.11112 SteEEN 45H pu=P *0f0e

262.1111 SCREgm . ASH PuwP+=3TCR 6,450 200 MM 2,643 264 9,357

.

262.111 e3TATING raCHINERv 6,450 200 MH 2,643 264 9,357

262,114 Pua!FICATION+F!LTRAT!J. E3
......... ................___........

262.1141 TRAVCLING SCREENS 2EA 74,000 1 LT 2900 *H 37,518 3,752

262.1142 TE A5H dACK 2EA 10,500 1 LT 360 MH 4,697 469

262.1143 tea 5H RA<E 1 LT 42,000 1 i7 800 MN 10,350 1,035

|262.1144 ST P LOG 5 40 E a 600 MH 5,592 1,300

262.1145 SCREEN WASH STRA1AFR 1 EA 16,125 1 L1 100 MM 1,293 129

2 e ?.114 P J a t f ! C A T ! o N + F I L T R A T I C '4 E3 142,625 4760 "M 59,443 6,685 208,750

262.115 P! PING-SCREE 4 WASH
__...................................

262.1151 2 IN. + SMALLEe

262.1152 2.5 IN. + LARGER
..................._____.............

262.11521 C5/P 45 1820 Le 2,73C 1 LT 436 4H 5,654 565

262.1152 2.5 IN. + LARGER 2,730 416 ms 5,654 565 8,949

262.115 P! PING.5CREEN WASH 2,730 436 MN 5,654 565 8,949

262.116 WALVES-SCREEN DASH 1 LT 12,900
................ ........ ...........

262.1162 CHECK

\
-

.

$

e
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Uh!TED ENGINEERS & CONSTRUCTORS INC. PAGE 256

PLANT CODE CO$f d4515 2.5 IN HG AV - PIDDLET0=N, USA
04/12/77

148 07/76 1159 adE P R E S S UR I Z E D WATER EFACTOR

....... FAC10RY ******** ********************** $1TE ******************.***. TOTAL.

'A C C T AO. ACJ . , l' D E S C R I P T I C N Q U A F. T I T T COSTS GUAATITY LAdOR HR5 LABOR COST MATERIAL COST COSTS

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

262.1166 0UTTERTLY
12,900

262.116 VALVES-SCKEEy 'Wasd 12,900

262.117 P1 PING-m!$C ITEF5
..........__.........................

262.1171 HANGERS + SUPPORTS 270 Lb 4G5

262.1172 INSULATION

262.1173 SPC(IALT1ts
405

262.117 P!PINu->!5C ITE*5 4G5

262.11 WATER INTAKE E Q U I P M E '. T 165,110 5396 MH 67,737 7,514 240,361

262.12 CIRCJLATING WATER SYSTEM
............._......_........_.......

262.121 ROTATING MACw!NERY
.....................................

262.1211 CI RCUL ATING WATER Pump +47R 4 EA 2,472,500 1 LT 13000 Mw 171,819 17,182

..... __ ........................_...

262.12111 CINC WATER SUMP

262.12112 CIdC WATER PUMP MOTOR

262.1211 CIRCULA11N' JATER PUMP +MTR 2,472,500 13000 Mw 171,819 17,182 2,661,501

262.121 R3TATING MACHINERY 2,472,500 13000 MM 171,819 17,182 2,661,501

26 2.12 j P1PE
...................._....__..........

262.1251 2 IN + 54 ALLER

262.1252 2.5 IN + LARGER
.........__............_.._____...__.

262.12521 CONCRET!/NNS 2870 LF 1,073,839 1 LT 11164 MM 143,079 14,308
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UNITED ENGINEERS & CONSTRUCTORS INC. PAGE 257
PLANT CODE COST 6 ASIS 2.5 IN HG AV - "!D O LE T O.N,u S A

148 07/76 1139 MWE PRE 55URIZE0 WATER GEACTOR 04/12/77

...**** FACTORY ******** ********************** SITE *********************** TOTAL
ACCT NO. ACCOUNT DESCRIPTICN 3UANTITY COSTS CJANTITT LASOR HR5 LA90R COST #4TERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

|
|

| 262.12522 CS/NN5 130930 Le 196,395 1 LT 31424 "d 407,267 40,7)F

262.1252 2.5 IN + LA45Es 1,270,734 42538 mw 550,346 55,035 1,875,615

262.125 DIPE 1,270,234 42588 mw 550,346 55,035 1,875,615

262.126 VALVES
.....................................

262.1260 duTTERFLT 16 EA 420,000 1 LT 1509 ** 19,441 1,944

262.120 VALVES 420,000 1500 MM 19,441 1,944 441,385

262.127 PIPING / MISC. ITEMS

!

262.1271 HANGERS + SUPPORT 5

262.1272 INSULATIJN

262.1??3 S P E C I A L T'I E S

262.1274 PIPE TRENCHING
.....................................

262.12741 Excav4TIJN
.....................................

262.127411 EARTH EXCAVATION 19240 cv 4e10 ms 51.'16 19,240

262.127412 ROCK EXCAVATION 15900 CV 12720 MM 136,237 63,000

262.12741 EXCAVATION 17530 mM 187,753 82,540 270,593

262.17742 9ACKFILL 25270 cv 7581 MM 75,446 25,270

262.12743 COMPACTED SAND BE0 2020 cv 2020 MH 20,103 12,120

262.12744 5U35TRuCTURE CONCRETF
.....................................

262.127441 F0AMWORK 5100 S F 4080 MH 45,053 5,100

262.127442 RE INF STEEL 16 TN 560 MH 7,232 6,400

$
.--

tA



UNITEJ ENGINEERS & CONSTRUCTORS INC. PAGE 258

PLANT CODE COST SASIS 2.5 IN HG Av - FIDDLE 70wN, USA
04/12/77

148 07/76 1139 PE P R E S SUR IZ E D WATER REACTOR

....... FACTORY **.***** ********.************. SITE **.******************** TOTAL

ACCT N O. ACCOUNT DESCRIPTION QUA4T]Tf COSYS OUANT!TT LA90R HR5 LAB 3R COST MATERIAL COST C0$f5

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

630 Cv 1103 MH 11,263 20,160
262.127443 CONCRETE

262.12744 $US$7NUCTURE CONC 8ETE $743 MH 63,549 31,660 95,208

32874 MH 346,853 151,890 498,740
262.1274 PIPE TEENCHING

262.127 PIP!NG / k!$C. [TEMS 32874 MH 346,853 151,890 498,740

262.125 INSTRUME4TATION + CONTR3L 1 LT 5,350 1 LT 45 MH 543 27

262.129 SKIDS / FOUNDATIONS
.................. ..................

262.1291 CHLORINATION SYSTE' 1 LT 52,675 1 LT 1300 "H 16,817 1,682

262.1292 SULPHURIC ACID F E f C: Sv5TE'
1
,

|
I

262.12921 ROTATING MACHINERY 1

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

262.129211 SULF JRIC ACID FEED PueP+97 2EA 1,075 1 LT 100 PH 1,322 132 ,

1

1

262.129212 SULF ACIO FEED PUFP F3 TOR

26).1?9?1 R3TATING FACHINF#y 1,075 100 MH 1,322 1 32 2,529

262.12923 TANK $ AND PRESSURE VESSELS
.......__..............____.__.......

262.129231 SULPHURIC ACID STC8 AGE TAN 1 EA 5,375 1 LT 200 MH 2,616 262

202.12923 TANKS AND PRESSURE VESSELS 5,375 200 MH 2,616 262 8,253

262.12925 PIP] N G
..__.................................

262.129251 2 IN + SMALLER-CS/NN5 820 L8 394 MN 5,105 1,066

262.129252 2.5 IN + LARGER

394 MH 5,105 1,066 6,171'
262.12925 PIPING

.



_. .

~

,

UNITED EAithEERS & CokSTRuCTORS INC. PAGE 259
PLANT CODE COST HASIS 2.5 IN HG AV - MIDDLET0mN, USA

148 07/76 1139 M.E PRE 55uRIZE0 WATER GEACTOR 06/12/77

....... FACToay ........ ...................... SgTE ******.***************. TOTAL
ACCT NO. ACCOUNT DESCRIPTIO4 3U AN TITY COSTS CUANTITY LASOR HR5 LABOR COST MATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

262.12926 VALVES 1 LT 1,075

262.1292 SULPHURIC ACID FEF3 5 f 5f E" 7,525 694 MH 9,043 1,660 18,028

|

|262.129 5(105 / FOUNDATIONS 60,200 1994 MM 25,8e3 3,142 89,202 ;

. .

262.12 C1kCUL AT ING WATER SYSTEP 4,228,284 92001 MH t,114,86% 229,220 5,572,368

262.13 CO) LING TCJERS
...................._...__...........

262.132 HF AT XFER EQUIP EAT-.......................__"._.........

262.1321 COOLING TOWER 5(CT)-RA!'d 3EA 9,675,000 1 LT 125C01 MN 1,617,113 161,711

262.132 HEAT XFER EGJIP*ENT 9,675,000 125000 MM 1,617,115 161,711 11,653,824

262.138 It457RUPENTATION + C ON T ROL 1 LT 53,950 1 LT 451 MH 5,51A 2 76

262.13 COOLING 70dERS 9,728,950 125451 MM 1,622,627 161,987 11,513,564

262.15 MAIN C T. 4 AK EUP+0LCw C A SYS.
.....................................

262.151 MAKE-UP JATER SYSTEP
...___...__..........................

262.1511 ROTATING MACHINCRY
....................____.............

262.15111 MAKE-UP P U *t P + MOTOR 2 EA 333,250 1 LT 1700 MM 22,466 2,247
.....................................

262.151111 MAKE-UP PUMP

262.151112 M A(E-UP PUMP MOTOR

262.15111 MAKE-UP PUMP + MOTOR 333,250 1700 MM 22,468 2,247 357,965

262.1511 ROTATING MACMINERY 333,250 1700 MM 22,463 2,247 357,965

4

y

+

m, ' ,_

$ 9
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PAGE 260
UNITED ENGINEERS & CON 51RUCT045 INC.

PLANT CODE COST 8 ASIS 2.5 'N *G Av - 9IDDLE70=N, USA
04/12/77

149 01/76 1159 aF PEE 55uRIZE0 dAffa REACTOR

....... iaCT0af ........ ...................... 53TE *********************** TOTAL

ACCT NO. A C C0U di OESC81PTIC|4 luANTjiv COSTS GU At11T V LAUCA M45 LABOR C05T MATER 1AL COST COSTS

.......... .......................... .......... ............. .......... ............ ............. ............. .......g .....

262.1515 PIAING
.....................................

262.15151 ? ! N. + SMALLER

262.15152 2.51N . LARGER
.....................................

262.151521 CONC e E TE /NN5 ESC LF 32,e74 1 LT 765 mn 9,806 981

262.1515? 2. 5 ! t. + LA4 GEE 32,674 765 9M 9,S36 981 43,461

26?.1515 PIPING 32,674 765 mM 9,506 931 43,461

262.1516 VALy(5 1$ {A 134,375 1 (f 1$2 pH 1,944 194

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

|
262.15162 CHECA JALVES

262.15165 GLO6E VALVES

262.15166 dOTTE#FLT VALWE5
| 134,375 152 MH 1,944 194 136,513

|
202.151c VALVES

.

|
|

| 262.1517 P! PING - *!St. 31E*5

| .....................................

262.15171 M A NG E 8 5 + SUPPORTS

262.15172 INSULATION

267.15175 SPECIALTICS

262.15174 PIPE ikENCHING
.....................................

5220 CY 1305 rw 13,977 5,220
262.151741 EECAJATION

4130 CY 1254 Mn 12,480 4,180

262.151742 dACEFILL
850 tv 850 MM 8,460 5,100

262.'51743 COMPACTED SAND DED
3409 MH 34,917 14,500 49,417

267.15174 PIPE TRENCHING

\
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UNITED E N GI NE E R S & CONST RUC TOR S INC. PAGE 261
PLANT CODE COST 6 ASIS 2.5 IN MG AV - FIDDLET06N, USA

148 07/76 1137 ME PRESSURIZED DATER REACTOR 04/12/77

....... FACTORF ........ .*.......**.....***... $1TE ....*.e................ TOTAL
.'A C T NO. ACC0Jv! DESCRIPTICN 1JANTITT COSTS GuANTITY LA9CR HRS LABOR COST MATERIAL COST COSTS
.......... .........................* .......... ............. .......... ............ ............. ............. ..............

202.1517 p! PING - PISC. ITEwS 3409 an 34,917 14.500 49,417

262.1519 INSTRU*E1TA11)N + CDNT4]L 1 LT 6, h D 1 LT 51 'M 624 31

262.151 MAWE-UP dsTER Sv5TEw 507,059 6077 M* 69,757 17,953 594,771

262.152 8 LOW 3N SYSTE9
...................._........._......

262.1525 P! PING
__..................._...............

262.15251 2 IV. + SMALLEd

262.15252 2.5 IN. + LARGEk
_____............._....__............

262.152521 C 0 4 C d f T E / *. N S 175C LF 17,50C 1 LT 552 =H 4,507 451
|

26?.15252 2.5 IN. + LaRGFa 17,500 352 *H 4,537 451 22,458

262.1525 atPING 17,500 352 Mw 4,507 451 22,458

262.1526 VALVES 2 EA 37,250 1 LT 43 Mw 513 51
............__.___....._..........___

262.1526$ uuTTE RFL f

262.1526 VALVES 32,250 40 Mw 513 51 32,814

262.1527 PIPING-MISC ITEMS
.........._..........................

262.15271 MANGERS + SUPPORTS

262.15272 INSUL A TION

262.15273 SPECIALTIES

262.15274 PIPE TRENCHING

262.1527 PIPING-MISC ITEMS

- _ _ -

W
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UNITE 0 ENGINEERS & CONSTRUCTORS INC. PAGE 262

PLANT CODE COST BASIS 2.5 IN HG AV - 91DDLETO.N, USA
146 07/76 1139 w.E PRESSURIZED .ATER REACTOR 04/12/77

....... FACTORY ******** ********************** SITE *********************** TOTAL

ACCT No. ACCGUNT D E s t e ! P T I O '. QUANTITY COSTS .b 4 P.T I T Y LABOR MRS LABOR !OST =ATERIAL COST COSTS

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

I

262.1528 INSTRUMENTATION h C C P. T R O L 1 LT 2,000 1 LT 16 MM 196 10

262.152 OL0 don $v5fE4 51,750 404 MH 5,216 512 57,47S

262.155 mAAEuP .TR PRETREATwNT 575 1 LT 925,000 1 LT 38278 MN 495,200 99,040

| 262.15 MAIN CT.PAAEuP+etador. 575. 1,483,809 44763 *H 570,1 ?i 117,505 2,171,429

| 262.1 NEAT sv E J E C T I ON SYSTEM 15,606,153 267611 mm 3,375,403 516,226 19,497,782

262. *ECHANICAL E 1 u 1 P" E '4 7 15,606,153 267611 mm 3,375,403 516,226 19,497,782

26 M 41 ?4 COND * EAT REJECT 575 15,702,846 372347 MM 4,585,142 1,500,176 21,588,164
.

|

|

|
,
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UNITED ENGINEERS & CON 5feuCT085 INC. PAGE 263
PLANT CJDE COST 84515 2.5 th HG AV - PID DLET omN,uS A

148 07/76 1139 M*E PRESSURIZED WATER eE4CTOR 04/12/77

. ....... Tgttoa, ........ ...................... 5gTE ************ ********** TOTAL
ACCT NO. ACCOUNT DESCRIPTIC4 3UANTITY COSTS GUAATITY LAsco Ha5 LA034 COST MATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

2 TOTAL DIRECT COSTS 221,095,420 10819241 m e4 133,138,710 66,722,881 420,957.011

.

.

|

|

|
|
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UNITED ENGINEERS 6 CONSTRUCTORS INC. PAGE 265
PLANT CODE COST HASIS 2.5 IN HG Av- MIDDLETO.N, USA

148 07/76 1139 ME PRESSUR12ED WATER kEACTOR 04/12/77

....... FACTORY ........ .............. ....*.. SITE *********************** TOTAL
ACCT No. ACCOUNT DESCRIPTION 1JANTiff COSTS CU A NT IT Y LA8OR HRS LABOR COST alATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

912.11 PusCHASE MAJOR EGUIPMENT 1 LT 10,000,000

912.12 Rf1TAL INCLUDED !% 912.11

,
912.13 E3c!P"ENT M A I N T E N A :. C F 1 LT 250000 PH 3,075,0C0 1,700,000

|
| 912.14 FufL + LJ8E! CANTS 1 LT 400,000

|
.....................................

|

912.14 F Li ; a rv 0 LueRICANTS

912.14 FUEL + LUFRICANTS 400,000 400,000

91?.1 "AJQR FQUIPMENT 250000 MH 3,075,000 12,100,000 15,175,000

912.2 MISC E LL A eEOJS VEHICLES
.....................................

912.21 Pv4C4ASi INCL. IN 912.11

912.22 R E ..T A L - I N C L . IN J12.12

912.23 9AINTENANCE-!NCL.IN 912.13

912.24 FuftiLUu.-INCL. IN 912.14

912.2 MISCELLANE0VS VfHICLFS

912.3 PJ 4C H ASE OF hMALL TOOLS 1 LT 2,750,000

912.4 EsPF*DABLE SUPPLIES 1 LT 2,750,000

91?. CONSThuCTION TOOLS s EQUIP 25000U MM 3,075,000 17,600,000 20 675,000

913. PAYR]LL INSUWANCE & TAxFS
.....................................

913.1 SOCIAL SECUR. tax 055 x L 8,588,000

913.2 STATE * FED.uNEMPLOY.035 x L 5,465,000

913.3 WOu1 ENS COMP. INS .043 x L 6,246,000

913.4 P.L.ep.D. INS. 005 K L 781,000

,

. .
- ,

n

. .
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