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NOTICE

This report was prepared as on account of work sponsored by an agency of the United States
Government Neither the United States Government nor any agency thereof, or any of their
employees, makes any warranty, expressed or implied, or assunies any legal liability of re-
sponsibility for any third party's use, or the results of such use, of any mformation, apparatus,
product or process disclosed in this report, or represents that its use by such third party would
not infringe privately owned rights.
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NOTICE

Availabil%y of Reference Materials Cited in NRC Publications

Most documents rited in NRC publications will be availab!e from one of the following sources:

1. - The NRC Public Document Room,1717 H S"eet, N.W.
- Washington, DC 20555

2. The NRC/GPO Sales Program, U S. Nuclear Regulatory Commission,
Washington, DC 20555

3. The National Technical Information Sewice, Springfield, VA 22161
hy A'though the listing that follows represents the majority of documents cited in NRC publications,
M it is not intended to be exhaustive.

% Referenced documents available for inspection and copying for a fee from the NRC Public Docu-k ment Room include NRC correspondence and internal NRC memoranda; NRC Office of Inspectiong and Enforcement bulletins, circulars, information notices, inspection and investigation notices;
L Licensee Event Reports; vendor reports and correspondence; Coramission papers; and applicant and
b: g licensee documents and correspondence.
M
"

The following documents in the NUREG series are available for purchase from the NRC/GPO Sales .

Program: formal NRC staff and contractor reports, NRC-sponsored conference proceedings, and -

NRC booklets and brochures. Also available are Regulatory Guides, NRC regulations in the Code of f
Federal Regulations, anr1 Nuclear Regulatory Commission issuances.

Documents available frorn the National Technical information Service include NUREG series
{5 ieports and technical reports prepared by other federal aoencies and reports prepared by the Atomic

Energy Commission, forerunner agency to the Nuclear Regulatory Commission.%w
Documents available from public and special technical libraries include all open literature items,
such as books, journal and periodical articles, and transactions. Federal Register notices, federal and
state legislation, and congressional reports can usually be obtained from these libraries.

Documents such as theses, dissertations, foreign reports and translations,'and non-NRC conference
proceedings are available for purchase from the organization sponsoring the publicatior, cited.

Single copies of NRC draf t reports are available free, to the extent of supply, upon written request
to the Division of Technical information and Document Control, U.S. Nuclear Regulatory Com-
mission, Washington, DC 20555.

Copies of industry codes and standards used in a substantive manner in the NRC regulatory process
are maintained at the NRC Library, 7920 Norfolk Aver,ue, Bethesda, Maryland, and are available
there for referer'ce use by the public. Codes and standards are usually copyrighted and may be
purchased from the originating organization or, if they are American National Standards, from the
American National Standards institute,1430 Broadway, New York, NY 10018.
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ABSTRACT

- ~ Cost- estimates were required to serve as partial bases

forLdecisions.on,four. potential nuclear reactor facility

snodificationsibeing. considered in the resoluticn of USl A-44,
.

-

The modifications constituting the four' Station Blackout. -

subtasks in this report are
,

w. ul. Increasing battery capacity

2. Adding an AC-independent charging pump for reactor
coolant seal injection

3.. sIncreasing condensate storage tank capacity
,

~4.- -Increasing compressed air supply for-instrument air

,.

Science and-Engineering Associates, Inc., established

ithe engineering requirements for the facility modifications;

I fMATHTECH,jInc., supported the effort by estimating costs related

b .to those modifications. The cost estimates contained in this

i 'Jreport include those'.for the.following:

, ,

-Engineering and design1.

ai 2.. Equipment, material, and structures

3. Installation
,

4. Present worth of the annual ~ operation and
maintenance-over the remaining useful life,

,

of the reactor

. .;

e In ' addition .to providing engineering requirements for

;theifour modifications, SEA, Inc., evaluated the potential for

: synergistic-solutions. It was found that some modifications to

: provide.forfreactor'coolantLseal injection would effectively

. satisfy;the:DCLsystem augmentation requirements, with the costs

>
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:

for solving both problems being competitive with that of

additional batteries alone. SEA Inc. also identified an

, innovative potential solution to the DC system capacity problem

through the use of high energy density primary batteries which

would be far more cost effective than the addition of traditional
lead acid batteries for-mitigating extended station blackout

effects.

,
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s@l . C y ,.0 | INTRODUCTION-AND TASK OBJECTIVES
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"1This' report!.describo'a engineering evaluations and cost

. , , ..
,% s'4 .

" yestimates),fori p6tentiai modifications ;which would ' enhance the
; vp+ .-

~

. -.

- ;,y
- 2 ability of M nuclearEplant'to endure a station blackout

3 - mo ,

y; __
. .

%icondition. . The Lworkw.ss done forfthe Nuclear Regulatory
,

-

-
,

.. .
.

- Commission's LCost' Ana;1ysis' Group within the Of fice of Resource
9'

_

Management-as'a par t of1he 'ef fort to resolve USI A-44, Station
,: -

..

v, c. -

~ s

.Blackoch ' E ftdirected by' theJRC, the following. mot ifications
..

A l

n -.
'

-

, , :were;cbnsidered: a ; _ s x , .
~~

. .

, .p..,~. -

,
_

,"c.

l.; 1 Increasing i ba tuer.9. capaci ty/ ,' .

. .

,.

,

u ~: e ; :. -

hdding ,6n AC.-independent charging pamp'for reactor,

W W 2.j'f coolant pump' seal. injection,. : 9; 1-+

3: -Q,_Q'^^ ' " ' ~a'

M .f,Ingressino<: condensate storage tank capacity'7|,-

~.
,

-.,
.

4 . 4. ' Increasing" compressed air r,dpply for instrument~ '
4

-

u Wair ,.
^ "

? , -

,

ThEj enhirieoring @ork :andsmanqgement for this:piioject was the -

, ~

p,
W ' +, in

s . . .. - . . ~t ,

g tresponsib,ility f SciendeJand:En.gineering Associates, Inc. (S EA) .

.,~bf'. ~
*

h AJsubcontracgor,J ATH TECH,;provided c?is,t analyses for eachy

J'' ' '' '/ ;f
_

'

G ,
<

; option. 4Due to+contractuaF obligation 3, this' entire task was
,. '

, u . .. . . . 1 . . ' .~'

@
;-

.

. accompl~.is,had J in ,two monthsa This inc3udes information gathering,
9

- _g
, engineefihg,; and ' cos.tianalyses, .- NRC revle'ws, and preparation of

W y %:, ', fe % , __

. theefinal; report.y .; , ..
-

7- : : ,

< .. ($ha'lyseiFwerd pE$-formed for tW M ne caue reactors, in[- 1- yy - ~

'oting BWR (Quadi: ,y~ : pqtreular,f ant opeiating PWR[(ANO-1) an; a ,,

, %m ~|.g .
.. . . .

Citiesf1)Q :-In; add.itions uppecj and lower bound cost estimates<y-t s .-g g. ,

.were als'oTinade [to reflect [ design dif ferences betyeen the balie'

c ,.
'

y icase. reactors indr other ; pl' ants,. iThe' base ~ case plants' were chosen'

- s .

I,'. :f rom af group of. 3''P.WR and''3 'BNR candidate plants provided by ' NRC.
.

.
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f
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iThe final selection of ANO-1 and Quad Cities 1 was based on the
Ltype and amount .of plant specific information SEA personnel could
; gather within a short time. Engineering material used to
4:
Analyzesthe base. case plants included various plant layoutY

lfdrawings, piping and instrumentation drawings, electrical one
.

' ~line drawings, ar.d dated versions of Final Safety Analysis
Reports. In addition, SEA also used the recently
published Arkansas IREP study. Even with this information,

however,:various plant design and construction details, which

icould.only be obtained f rom ' site visits, were not available. As

w'ill become apparent in the'following sections, the lack of this
r

information introduced uncertainties into the final results.
The basic approach used in this analysis was to handle

:each subtask individually with emphasis placed on the first 3
subtasks, as directed by the NRC. In view of some of the areas

of. commonality recognized in subtasks 1, 2, and 3, -information

..wasishared to reduce the overall effort level. In addition, it

:was recognized .that. certain candidate modifications are common to

these subtasks and, therefore, cost estimates for synergistic
solutions were also'made.

|
i

. l .1 ASSUMPTIONS

The cost estimates were made in accordance with the

.following general assumptions which include those proposed by NRC.

1. Modifications will be made during normal plant
operation or during scheduled shutdowns such that
no replacement energy cost will occur;

I

.

I

2
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2. . Occupational radiological exposure during
installation and subsequent operation and

J' maintenance of the added equipment will be minimal
or zero and will not be included as an increment
of cost;

3.. Socio-economic impacts will be considered as being
minimal and, therefore, will not be included as an-

.

increment of cost;

4. All equipment, . structures, etc. , added to
implement the proposed modifications will not be
designed to meet seismic category requirements;

; 5.- . All equipment and components added to implement
' the proposed modifications located outside
containment will not. require harsh environment
equipment qualification;

6.- To ensure reliability, all electrical components
~

cand equipment will be assumed to meet class 1E
requirements (other than seismic) and the quality
assurance in design and installation afforded
safety grade components.

7

. The cost estimates provided.were based on best

available cost information. Uncertainties or ranges of cost were
.c

Jacknowledge'd where necessary. The cost and engineering design'

;

information provided>in reports issued by EG&G1 and Sandia
d LNational Laboratories 8 were used as examples in the analysis.

(The ' cost janalysis ~ was -limited to:
,

1. Engineering and design' costs

2.. Cost of equipment,| materials, and structures

3. | Installation cost (labor and associated overheadincluding supervisory. personnel) .
n-

__________________________

{1 Study of'the Value-and Imoact of Alternative Decay Heat''

' Removal Concents for Licht Water Reactors NUREG/CR-2883, SAND 82-,

.x

1796,-June 1983.
~

"

18 Cost' Analysis for Enhancement of DC Systems Reliability and
'Adecuacy of Safety Related DC Power Systems, EG&G-RE&ET-6151,
January, 1983.

3
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The present. worth of' the annual operation and maintenance cost

(associated- with the added' equipment, e tc.) over the remaining
a

useful life of the reactor (25 years) was also calculated.

'1.2- ' COST ESTIMATES

Costs for the various options have been calculated
~

according to standard engineering practice. Such standard

. pra'ctice involves an initial design and the compilation of
equipment and work specifications. Each specification is

assigned a cost based on conventional labor hour and material
' factors. These costs are accumulated to the subtask level,-

adjusted 'for. predictable factors, 'and 'then built up to reflect
.the actual cost to a utility.

The 'following sectione explain the methodology, data
sources and key parameters used in the cost derivations.

~

Follo' wing this! discussion, the actual costs are summarized and
~

interpreted.

'1.2.1 Sources of Information

Cost estimates. for the four options were developed f rom
> two types of sources -- (1) standard construction cost handbooks

_

: and (2) telephone quotations from vendors. This information was
t
,

then reviewed and adjusted, as necessary, according to the

contractors' experience and judgement. As shown in the detailed

cost worksheets (see Appendix A through D), a one-line

~ description is listed for each item in the engineering
specifica tions. Given these descriptions, comparable information

was then obtained on- (1) material unit costs, (2) unit labor

4
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hours, and (3) labor rates (columns 2, 3, and 5 of the work-

sheets, Appendices A, B, C, and D) .

Estimates on material unit costs and labor hours were

taken mainly from cost information manuals. The primary source

Was McGraw-Hill's 1983 Dodge Manual _for Building Construction

Pricina and Scheduling. This manual lists the unit costs of

specific material (e.g., - two inch galvanized rigid steel

underground conduit) and the amount of labor necessary to install

it. If a particular item was not included in the Dodge Manual,

the prime supplemental source was R.S, Means' 1983 Edition of

Mechanical and Electrical Cost Data.
Cost estimates for several specialty items (e.g., steam

turbineLgenerators) w(re not available from these published

Their pricas were supplied through talephone quotationssources.

by vendors. Prior to these contacts, The Handbook of New and
*

Used Construction Eouipment Values, published by The Equipment,.

Guidebook Company, was consulted to identify appropriate

manufacturers. These vendors were then contacted, read the

Allspecifications of the equipment and asked to quote a price.
estimates obtained f rom vendors were upper bound or conservative

prices that excluded any discounts for bulk purchases, inventory

adjustments,~etc.

Hourly wage rates for construction trades also were

taken from 1983 Dodge Manual. The rates represent the total cost
I

to the contractor including base rate, fringes, insurance, taxes

-and other overhead allowances. In addition these rates

-incorporate a composite crew rate, which includes the total

hourly rate of the particular occupation plus a portion of the

5
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b

hourly wages for allied workers. For instance, the fully loaded
1983 rate for an electrician is derived as follows:

________________________________________________________________

Composite Crew Rates

. Electrician Foreman $20.40/hr 20% 4.08

Electrician _ 19.90 100% 19.90
Equipment Operator 23.45 10% 2.34

La borer- 17.80 10% 1.78

628.10/hr
1.2.2 -Productivity Adiuntment

Standard labor hour estimates for particular tasks are
~

stated in units of ef fective time, that is, the actual work time
: toi do. the j ob. . Such units ignore nonproductive time that occurs

inevitably in conjunction with each job. The ratio of effective j

_to total labor hour.s is termed the productivity rate. For

example, if six hours cf each eight hour day are spent on
productive work, the productivity rate is 6/8 or 75 percent.

Even under the best of circumstances, productivity is
unlikely to be more than 75 percent. Since construction

: personnel are paid portal-to-portal, a half hour must be allowed

-each dayJ for travel from gate to site and for work preparation.

The same must be added at the end of the work day for termina-
ltion, clean-up,.etc. In addition, breaks in the morning and

-afternoon lose another quarter hour apiece, plus additional time

..for unscheduled breaks, fixing tools, random socializing, etc.
1

The productivity factor deteriorates rapidly as addi- ;

tional factors come into play: restrictive work rules, hazardous
|

6
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conditions,-severe weather, material shortages, difficult site

conditions. This analysis presupposes a base case of 67 percent

. productivity, with a high and low case of 50 percent and 75

percent, respectively. In addition, in those cases where labor

hours must be spent inside the containment building (it is assumed that
' the plant ' continues to operate), those hours are adjusted to half
.

the nor.-containment productivity rate (i.e., 37.5, 33 and 25

. percent) to compensate for the difficulty of the working condi-
- tions.- For example, a two hour task at 50 percent productivity

'(one hour effective labor) outside the containment would take 4
hours at 25 percent productivity inside the containment building.

Labor and material costs are also broken down to show
:these costs associated with the installation of safety related

equipment and those associated with necessary changes in civil

structures.

1.2.3 Geographic _ Variation

Cost estimates will vary with the geographic location

of the-site. These variations are due to differences in local
material and equipment prices, labor wage scales and transporta-

77

' tion costs. In addition to listing unit cost data, the

Dodae Manual contains a locality adjustment index for 152 U.S.

cities. With 1.00 as a base, this index provides adjustment-

factors for relative material, labor and overall costs in a given

city.-

This index was reviewed to determine appropriate

' geographic adjustment factors for this analysis. Generally, an-

inverse relationship existed between the labor and material

7

-
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Jindices of a city. For example, labor rates in rural areas might
be lower due to lack of unionization, while material costs would

. be higherf due to increased distance from major manufacturing,

;n

centers.- For a high percentage'of cities, however, the overall
'

. cost variations range between i 15 percent of the base. Given
~

this tendency, this analysis selected 85, 100, and 115 percent as
w'c'

- : geographical. adjustment factors in the low, base and high cases,
respectively.

The high and low geographical adjustments are combined

with high 'and low productivity adjustments to form extreme upper

and lower bounds for the cost estimates. These bounds are very

-likely to encompass almost all cost figures, except those asso-
ciatsd with very unusual design or site considerations.

1.2.4: Engineerina and Ouality Control

In this report, engineering and quality control costs
are considered together. Engineering normally refers to site

inspection and initial estimation, design and specification pre-
paration and review, and drafting and plan preparation. Quality

control-includes quality design specification, field inspection
and documentation, and acceptance testing. The combined costs

are estimated as a percentage of the installed cost of a complete
system.

This analysis selected a 25 percent factor, which is

-widely used by Architech and Engineering (AE) firms.

Approximately 20. percent can be allocated to engineering costs
and five percent to quality control. In certain cases quality

control costs might be notably higher, for instance where Nuclear

8
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e ' Steam Supply System (NSSS) . components and significant velding are

required.'

-

f l . 2.' 5 _ Contractor's Overhead and Fee

The prime contractor can always be expected to charge

3an additional amount to cover his overhead items and to provide a

profitiover and above costs. Overhead items would typically

include ranagement, accounting and administrative services,

rent, office supplies and equipment, insurance, and a number of

0 .other. fixed expenses. Yhe conventional rate charged is

approximately 25 percent of the sum of installed cost plus

engineeringJand quality control costs.
,

1J2.6 Perindic._Crnt.n

In addition to the costs associated with the initial
~ installation of new plant systcas,- future costs associated with

Tthe operation and maintenance of the systems and replacement of
6

- components have 'been estimated. To place the proper perspective

on future costs, the future life of a typical nuclear plant was

assumed to'be-25 years. Yearly expenditures for operations and
a .

maintenance were estimated and also converted to present worth
~ Lusing a ten percent rate and a present value factor for a 25 year

stream- of expenaitures. Inflation estimates were not applied
s C;'

since results were desired'in constant dollars.'"'

_

9
,
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'

1.2.7 Econtingency Allowance-
' The figures calculated for this report include explicit
Lallowance for normal- variation in conditions affecting laborn

J.f' productivity (union rules, unusual site conditions, weather, )

et'c.) and for. geographical variation in labor and material costs.
hSeydonotl'ncludeallowanceforabnormaloccurrencesorfor

- radical changes in engineering design.

In addition, response to regulatory initiatives can
*

involhe costs of a procedural nature. Such costs would include,

_ . response to NRC~ interrogatories, meetings with regulatory

personnel, preparation of formal reports,' staff training, and

other activities unrclated to the actual installation and
^# operation of.new safety systems. Allowances covering the above

'

, items' are of ten incorporated arbitrarily into a " contingency"
figure and added directly to the estimate. Such a practice

, increases these cost estimates by substantial amounts. Thus,

-conventional cost estimates. based on the same physical

characteristics coold easily exceed those shown in this report.

10
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2.0 SUBTASK 1: INCREASE BATTERY CAPACITY j

' 2 .1 INTRODUCTION

-The objective of this subtask was to develop cost

estimates for ' extending the capacity of the DC system considering:

the following two alternatives:

1. Adding batteries

2 .- Adding a battery charger independent of the
(existing) AC power system

For the' first alternative, cost estimates were required for
/> - extending the capacity of the DC system f rom 4 to 8 hours and

-from 4 L to116 hours. In addition, the contractor was to determine

. hether space in;the existing battery rooms would be sufficient'i w4

L to: accommodate the expansions and to consider the ability of the

plants to shed non-essential loads as a means of extending exist-

:ing . capacity.

2.2 ASSUMPTIONS
,

The following assumptions were deemed reasonable and

' appropriate to the effort and served as a basis for the cost
, estimates:

1. The existing DC system in each plant studied has
.the capacity to satisfy DC power requirements for
4 hours under station blackout conditions.

'2. The added systems must be capable of meeting loads
similar to those imposed upon the existing system
under blackout conditions.

3. The- added systems perform operational functions
i only during blackout conditions.

4. Added. batteries must meet physical isolation
. requirements similar to those imposed on the
existing batteries to prevent failure propagation.

11

^
_ _ _ .____ _ _ _ . - . _ _ _ _ _ _ _ , . - - _ _ _ _ . _ - - -

_



.

t

7 ' Cross-tie capability between units at some plants5.

was not considered a blackout negating factor
since . the -entire plant would be experiencing

y blackout.
m

i

2.3 ,TKCHNICAL APPROACH

-Technical data available to the contractor were
reviewedL to identify requirements for DC systems augmentation,

determine acceptable locations for additions, and to develop

-integration schemes which allowed the additions to be brought on

line during blackout ~ without degrading the rel'iability of the
_ existing- systems during normal operations. For the first alter-

na tive, batteries were ~ sized-corresponding to naultiples of

existingLeapacity, the multiple depending on the expansion
-cption. - Chargers associated- with the added batteries were sized

:to charge and maintain the new batteries only; these chargersr

were not intended to provide power to the DC bus system. Charg-

ing. rates were chosen to approximate those of the existing
battery 1 r.ystem- to prevent operational impacts imposed by the

added batteries. As a result, the chargers will impose-a minor
s

-load.on the AC system only during periods when the new batteries

are in a low charge state (e.g., prior to start up) and a

negligible load at all other times. The interfaces between the

added batteries and the DC buses consist of the two-pole circuit

breakers that are maintained open during normal operations. The

cost ar.alysis _ for battery additions include those associated with
,

ba tteries, racks, chargers, breakers, conduit and wiring, moni-

tors, and any necessary facilities. Zone III racks were speci-

fled for all battery installations since the cost differential

..
12
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represents a minor portion of the system cost and since, in
accordance with advice received f rom power supply vendors, the

use of these racks reflects good engineering practice for this

type of installation.

For the second alternative two sources of electrical
energy were considered; these sources, when aligned with existing

chargers, would represent chargers independent of the existing AC

power system. The two energy cources considered were a diesel

driven generator and a gas turbine (diesel fuel option) driven

generator. The potential for very high current surges over and

above steady state loads was factored into the sizing of the

generators. Electrical interface between the 480 Volt 3 phase

generators and the 480 volt buses is accomplished by three pole
circuit breakers normally maintained in the open position. Cost

estimates for these modifications are summarized in Section 6 and

provided in detail -in Appendix A.

2.4 SUBTASK 1 MODIFICATIONS

2.4.1 Alternative 1 - Adding Batteries

2.4.1.1 PWR

The DC power system for the selected PWR consists of

two 125 volt.DC divisions per unit, each division having its own

battery and battery charger, plus a swing charger capable of

providing power to either division. Each battery consists of 60-

cells with a capacity of 1350 ampere - hours.
Plant drawings were evaluated to determine whether

sufficient space exists in the battery rooms to accommodate

additional battery strings. Based upon indicated equipment

13
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sizes,: additional ~ batteries could not be installed in existing-

. .-

;batteryarooms because'of the necessity for additional space for
access - (maintenance, testing, and cell replacement) and th?>

. requirement -for physical isolation (fire walls) between battery
l

strings.- .It was therefore concluded that new facilities would be
required for:either expansion option at the PWR. A candidate

clocation, shown in Fig. I was selected to minimize conduit runs

and pose minimum interference problems with other plant facili-
- ties .'and . operations.

Cost estimates were developed for two expansion options

which: include the addition of two 1350 ampere-hour (4-hour

expansion) and_ six 1350 ampere-hour (12-hour expansion) batter-

: le s. . Electrical diagrams showing how the 4-hour and 12-hour.

__

expansions, interface with the existing system are provided in
Figures 2 and 3, respectively.,

.2.4.1.2 BWR

The DC power system for the selected BWR consists of a

250 volt 913 ampere-hour battery, for high energy demand loads,

and a 125 volt 498 ampere-hour battery, for instrumentation,
illumination, etc., installed in each unit. The 250 volt battery

consists of 120 cells while the 125 volt battery has 60 cells..

Plant drawings were evaluated to determine whether

sufficient space exists in the battery room to accommodate the

additional batteries. It was determined that new facilities

would be required for battery additions. A candidate location,

; shown in Figure 4, was selected to minimize conduit runs and pose
l

- minimum interference problems with other plant facilities and

. 14
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: operations. Cost estimates were devaloped for two expansion

options which include: a) the addition of one 125 volt 500
. ampere-hour and one 250 volt 900 ampere-hour battery (4-hour

expansion) ; and b) the _ addition of three each of these batteries

(12-hour expansion). Electrical diagrams showing how the 4-hour

and-12-hour expansions interface with the existing system are

provided_in Figures-5 through 8.

2.4.2 Alternative 2 - Adding a Battery Charger Independent
of the (Existing) AC Power System

Cost analyses for two approaches for providing indepen-
,

dently derived electrical power to essential functions were
developed; these consisted of a gas turbine / generator and a

.

. diesel driven generator. By tying the 480V three-phase outputs to

the appropriate buses, the generators in combination with the

unit -chargers would constitute the required subtask sytem. An

advantage to this . approach is that the instrumentation inverterss

would be provided an AC source thereby relieving the DC buses of

-inverter loads.,

The primary motivating f actor for considering a gas

turbine / generator for this role was that, since the gas turbine

: operating . principle is dif ferent f rom the station diesels and

since the gas turbine has about one-tent.h the number of moving

. parts compared to reciprocating engines, the potential for main--
tenance induced . common cause f ailure should be significantly less

for :a gas turbine than for an additional backup diesel. The cost

of 'the liquid (diesel) f uel option was estimated since diesel fuel is
already available as emergency fuel and would not introduce any

new handling or storage problems. New f acilities to house the

15
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E turbine' and. diesel ~ generator sets were planned for the same
\' locations L used in- the . battery cost analyses.

'

(
"

|2.4.3 Load Shedding
3

During a station blackout the DC power . system performs

-several functions. - These are, in general:
a. LEmergency-Illumination

- b.- .IX: Motor Operated Valve (MOV) Operations

lc . -Instrumentation and Displays
. d. Station Diesel Control, Field Flashing

le . Switchgear Control

'f. Computer

Jg . DC Driven Emergency Oil Pumps

The first five functions (a ' through e) are Class 1E and must remain

Toperable,-to varying degrees, throughout the blackout period.

.The computer should be shutdown shortly into the blackout period
-

and the plant revert to manual control. The DC driven emergency

oil pumps, which protect major equipment during coastdown

followino 'a reactor trip with AC power outage, are very large but
n

short' duration loads.

The following represents loads, attributable to these
,

seven functions, gathered from Safety Analysis Reports (SARs)
Land.other studies performed on blackout conditions.

a. Emergency Illumination

During the initial stages of station blackout
emergency illumination is essential to allow
evacuation of personnel, alignment of DC MOVs,

;

control of lube oil pumps, purging of H2 from the '

mein generator, and investigation of causes for
tailure of the diesels to start. Initial actions
should be completed within 15 minutes with spot
lighting needed for main generator purging, diesel

w
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. inspection, and limited areas of the control room.
Af ter 30 minutes the generator purge should be
completed and limited emergency and portable
lighting could : be used for remaining activities.
The electrical load imposed by the emergency
illumination is a nominal 100 amps at 125 volts.

- b. DC MOV Operations.
,

. DC operated valvas are nominally rated at 2 hp and,

.are installed to permit realignment of the plant to
an optimum configuration in the event of loss ofL

all AC power. The normally assumed time of
operation of a DC MOV is one minute. Many of the
DC MOVs will already be in the desired position at
the onset of station blackout; in addition, most
will tw accessible for manual operation. For the
purpose of the evaluation, it is assumed that
realignment of the plant requires operation of 30
MOVs of which 15 are operated electrically. The'
.eneray demand for_ this loading on the DC Bus is 30

'

hp-minutes or 6 ampere-hours at 125 volts (24 amp
over a 15 minute duration).

c.- Instrtmentation and Displays

The instrumentation inverters represent a
significant load, both in terms of power demand and

- period of operation, on the station batteries. The
universal approach, as is the case for the two
facilities evaluated, is to have four
instrumentation channels each of which monitor an
entire set of plant parameters. Outputs of
individual monitors are transmitted to logic units;
the logic units will usually provide a trip signal
only if more than one monitor indicates a condition
outside the-envelope permitted for a particular
. operational sta tus. The basic motivation for more
than 'one channel is to assure that reactor scram
will occur for unsafe conditions; the need for four
channels with the associated logic is for avoidance
.of erroneous trips (primarily an economic
concern).. Once station blackout occurs with the
reactor shutdown, the instrumentation has achieved
one of its major functions. Although monitoring of
.the NSSS remains essential, four channels of full
range instrumentation are no longer a reasonable

<

requirement. Therefore, af ter ' shutdown has been
assured, two instrumentation inverters with
associated loads should be suf ficient to determine,

.
'

plant conditions. It is assumed that the remaining
channels could be activated on demand to provide
additional confidence in the instrumentation being
used. Typical loads imposed by instrument
inverters are 75 amps at 125 volts each.

17
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Display-lighting for a typical reactor-

jinstrumentation provides a load of 20 amps. Actualload for the BWR is 16 amps; specific load for the
PNR could not be obtained but should not deviate
excessively from that of the BWR. Display power is
provided by 125V batteries at both reactors.

d. Station diesel control and field flashing power for '

.the station diesel, provided by the Class 1E |batteries, represents a relatively minor load,10
amps nominal. However, it still appears wasteful
to provide this power continuously (as opposed to
on . request) for diesels undergoing repair. Field
flashing occurs during start attempts to establish !the initial magnetic field for the generator; this
Lload, rated at 2 amps, is therefore internittent
.(several start attempts) for an accumulated
duration of one minute. The energy allocated for

4

' diesel start attempts, at 12 amp minutes,125 VDC,
is too small for further consideration.

e. Switchgear Control

Switchgear operations for blackout conditions occur
basically during the first minute. During this
time attempts are made to restore AC and load
stripping is ~ accomplished in preparation for the
diesels to come on line. This activity represents
a high current short duration load. Based on other
examples, a demand of 260 amps,125 VDC, for 1
minute is attributed to this function. This load ;

is appropriate since neither reactor has separate
switchyard ba t te rie s.

f. Computer

Many nuclear plants use separate uninterruptable
power supplies with dedicated batteries to assure

L

- computer survival during short power outages. No
computer loads were identified on the Class lE DC
Busses for the plants investigated ar d, therefore,
it is concluded that at these two f acilities, the
computer does not load the Class 1E batteries
during power outages.

18
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g. DC Driven Emergency Oil Pumps
a

DC Bus loads were identified at both f acilities for
emergency lube oil pumps providing coast down ,

11ubrication for large rotating equipments such as
Reactor Coolant Pumps '(RCPs), feedwater pumps, and
the main turbine-generator. These notor loads,
although associated with specific components
peculiar to the reactor type, represent similar
functions with the same approximate demands in
power and in duration on both the PWR and BWR.
With the exception of the main generator H2 seal
oil pump ( 7 HP Nominal), these loads can be
terminated when the equipment comes to rest. The
hydrogen seal oil pump must remain in operation
until the H2 is purged from the generator.

The basic philosophy to load shedding for the purpose

of extending battery life is to divest the sybcem of all loads
not-performing essential functions. Based upon that philosophy,

-Table 1 portrays an extended load cycle for station blackout.
Based on TahJe 1, a nuclear reactor could endure a blackout

situation for a period of 8 hours with an expenditure of 923

ampere. hours at 125V DC with each additional hour consuming 190

ampere hours. To translate these findings to the cases eval-

usted, it should be realized that the discharge capacity of
,

batteries is heavily dependent upon discharge conditions

(temperature and loads) as well as the original battery health

condition (which is not likely to be known with great accuracy).

Therefore, the actual capacity is derated to 60% of the assigned

capacity as a conservative measure for the following evaluation:

a. The PWR Class 1E batteries consist of two banks
of 1350 Amp-Hr 125V batteries. Derating to 60%
yields a combined capacity of 1620 amp hrs. Based
upon Table 1, these batteries could maintain the
plant for a period of 11.6 hours under blackout
conditions.

19
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b.. The BWR Class lE DC busses are powered by one 913
Amp-Hr 250 volt and one 498 Amp-Hr 125V battery.
.The stored energy equates to 2324 Amp-Hr at 125
VDC or 1394.4 Amp-Hr,125 VDC, after derating.

-
,

Based.upon Table 1, the BWR could endure blackout
condition with Tcble 1 load shedding for a period
.of 10.4 hours.

-

1

i

I

\,
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Table 1. Blackout Load Cycle

Elapsed Time (Min After Loss of ACL

Load - (Amps) 1 2 15 30 60 120 240 480
------------------------------------------------------~~-----------------
Inverters 300 300 300 300 160 160 160 160

DC Lighting 100 100 100 50 25 10 10 10

- - - - - - -

Switchgear 260

- - - - -

DC MOVs 24 24 24

Displays 20 20 20 20 20 20 20 20

Emergency Oil
Pumps (80 HP

- - -

Total) 530 530 - - -

H Seal Oil2Pump (7 HP) 50 50 50 50 - - - -

_------_--------_--------------------------------------

Total Load (Junp) 1284 1024 494 420 205 190 190 190

Accum. Consump-
tion (Amp Hrs) 21.4 38.4 145.5 250.5 356 543 723 923

21

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

. _ _ _
____



37 . .

.i

"a. '

"
2.5' LQuiet Systems

,

m

LSEA,'Inc.iconducted a survey of industry and available,

111terature;to obtain technical information on new state-of-the-art
'J' 1 electrochemical energy storage systems for the purpose of esti-

main,g the potential of these systems as. an improved solution to
theJreserve energy problem associated with station blackout. An

improved solution should provide. reasonable cost, simple

-implementation, and minimal or zero maintenance while meeting the

: basic energy requirements supplied by straight forward lead acid
, batteryiadditions. To moet these criteria, the investigation

focused on' sealed systems with extremely long shelf lives.

Although limited in time and other resources expendable for this3;

; portion;of the effort, SEA has identified a more economicalz

o solution to the battery ' expansion problem than paralleling

additional banks of' traditional lead acid batteries. Two

differentf approaches were found to have direct application to the

station blackout; both have been evaluated, and one selected, for

application to a very similar military situation.

'The first approach uses lead acid batteries with immo-

'bilized electrolyte consisting of sealed cells with a nominal
' voltage of'2 volts / cell. Batteries can be constructed of series
{ strings of cells sized according to anticipated energy demand.

-Like typical lead acid batteries, this battery can be recharged.
Unlike typical' lead acid batteries, however, the fixed ciectro-
lyte battery does not vent, requires no maintenance and has a

virtually unlimited storage life (10 years if exercised). The

following' characterize this type of battery:

22
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Energy Density: 2277 W hr per cubic foot or
11.32 W hr per pound

Cost: 1.125 W hr per dollar

- Scaling |these factors to the 4 hour expansion case, the following

would be appropriate f or the PWR and BWR:

a. PWR

Required Capacity: 1,350 A hr X 125 V = 168,750 W hr per
battery

Fixed Electrolyte Batteries (Requires two) :

Cost: $150,000 for each 125 V 1350 A hr battery

Volume: 74.1 cu. f t. , each battery

Weight: 14,906 lb., each battery

b. BWE

Required Capacity:

(1) 498 A hr X 125 V = 62,250 W hr

Fixed' Electrolyte Battery: ;

Cost: $55,340

Volume: 27.33 cu. ft.

Weight: 5,498 lb.

(2) 913 A hr-X 250 V = 228,250 W hr

Fixed Electrolyte Battery:

Costs $202,890

Volume: 100.23 cu. ft.

Weight: 25,600 lb.

The foregoing calculated costs are for the batteries j

:3

only, . based upon recent quotations to a defense agency f or 32

volt 600 Amp-Hr modules. Weight and volumes are based upon these

same modules and includes the cells, intercell straps, and metal

23
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Lenclosures. The installed costs, if a new building were
f -constructed, would exceed that previously extimated for the, y(

dJ vented lead acid batteries with maintenance and replacement (if

. the batteries -are not _ used) costs deleted. However, the non-

venting characteristic of these batteries make them more, ._

'adaptab1'e to locations not suitable for traditional batteries,
and 'it is likely that' available space near existing battery rooms

'

-could be found_in~many facilities.

The .second approach is the use of the lithium (lithium.

thiony1' chloride) primary battery. Development of large lithium

batteries has been accomplished during the past few years due to

: newly surfaced requirements for high energy density, long shelf
y life, inconspicuous' sources of standby emergency electrical ener-

- gy. Previously lithium batteries had only been used for small

applications requiring high reliability, long life, and low power
(e.g.,' pacema ker applica tions). The major large scale require-

ment that surf aced was that for the Minuteman III ICBM post
attack survival. In tha t applica tion, the need for large sources
of electrical energy to provide for long term functional survi-
. val, after loss of both grid power and surface located back up_

- power sources, was identified. Because of limited space avail-_

able in Minuteman silos, candidate systems fo meeting these

requirements would also have to have an exceptionally high energy
density.

Since, in this application, the lithium batteries would

have to be located in an existing space (no additional construc-

tioa), 'colocated with nucicar weapons on constant alert, the

batteries were required to pass extremely rigid qualification

24

' '
_ _ _ _ _ _ _ ____



y

'

x

requirements. It should be noted that the qualification

J requirements for the Minuteman III parts list are the most

stringent [in the country for terrestrial applications. Abuse

testing for qualification included drop, acceleration,

.

overtemperature, short circuit, and overdischarge. Extensive

. fur.ctional testing to fully characterize this type of battery

with regard to current and voltage profiles under various load

L
. cycle conditions were also accomplished. Complete data on

- results of the qualification testing could not be analyzed during

the time allocated .to this study;- these batteries, however, were

qualified for the Minuteman program and are currently being

- installed.

Lithium batteries can be produced according to the

. needs of a specific application (terminal voltage and Amp-Hr
C

ca pacity) . Based on the characteristics and costs associated

with 32 Volt 10,000 Amp-Hr modules now being produced f or

= Minuteman, the following are important aspects of lithium sys-

tems:-

' Ene r gy_ ' De nsi ty : 25,957 W'hr per cu. ft. or
a 250 W hr per pound

Cost: S15,000 per 100,000 W hr or
6.67 W hr per dollar

Scaling these. factors to the 4 hour expansion, the following

- would be appropriate for the PWR and BWR cases studied:
.

a. PWR

Required Capacity: 1,350 A hr X 125 V = 168,750 W hr per
ba ttery

25
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' Cost: $25,313 each

Volume: -6.5 cu. ft

. Weight: 675 lbs.

b. BWR

Required Capacity

(1) 498 A hr x 125 V = 62,250 W hr

-Lithium Battery:

' Cost: $9,338

~

Volume 2.4 cu. ft.

Weight: 249 lb.

- ( 2)' 913 A hr x 250 V = 228,250 W hr

' Lithium Battery:
,

'

Cost: $34,275'

Volume 8.79 cu. ft.

Weight: 913 lb.

The foregoing cost information is based upon recent

quotations to a . defense agency for batteries now being delivered

and do not include costs associated with research and development

that may be necessary for these applications. Weights and '

-volumes are based upon these same 10,000 Amp-Hr batteries and

, include cells, intercell strapping, and stainless steel cases.

Due to the exceptionally high energy density (greater than an

order of magnitude improvement over lead acid) and the resulting

small sizes and weights, these batteries can easily be placed in

existing battery rooms at both locations drastically reducing

installation costs. Since these batteries do not vent to the

environment, there is no additional imposition on the
,

26
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-ventillation system. There is no maintenance associated with

'

, .

q q ''
these batteries.l; Since these are primary batteries, there is no

:s it
'

. requirement for/a charger or tie-in to the 480 Volt system.

Electrihal intehface wit,h the DC Busses would consist of two-polea. s

icircultyhteakerb maintained open until, during station blackout,
4-

approximately half the station battery capacity had been expended

'(this'would assure that'the lithium batteries are not expended ,

,

f or' shor t) outages) .
M.:
LTable 2 provides a' comparison of the characteristics

and costsiof. the lithium,, fixed electrolyte lead acid, and the
-

w. e

vent'ed 1ead' acid'as applied'toithe 4 hour expansion option of3
~

s '- (, ; ,1 ,- ,

alternativeLlEof this Subtask.7 Costs of the vented lead acid
/j batt'eries 'were ' extracted from[ cost information provided bys

: MATHTECH . '

fQ, ' SEA Inc concludes that the lithium battery approach to

; expanding - the DC capacity for improving station blackout

ondurance is far' superior to that of adding additional strings ofj ,

-leadVae,id cells. Installed costs should be far less that that of,
,

in
-

lead acih;, systems, .and, once installed, the imposed operational

burden-(maintenance, test,. inspection) is negligib3e. Since
3 .

.these batteries, until blackout occurs, remain 'ssantially newe
%. a(one perce;nt ' degradation per year in standby mode), they are morem

\',
lead,acidLwhose overall health is never accurately1 reliable th4h~

\ '
|known unbiky ' Q

L energy demands are imposed upon them. The advantages
1

:of the new lithium battery systems warrant serious consideration,
-.y

a thorou3h eveluation and discussions with manufacturers to
establihi@beirapplicabilityasamoreeconomicandreliable
altern$tive dur station blackout.

,,,n- ity
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TABLE 2
COMPARISON MATRIX

SUBTASK 1 ALTERNATIVE 1 (4 HOUR APPLICATION)

LEAD ACID LEAD ACID
LA, GENERAL LITRIUM FIXED ELEC. _.V E N T E D

' Energy Density (W hr/Cu. Ft.) 25,95J 2,277 (1)

Energy Densi)y (W hr/lb.) 250 11.32 (1)
.

B :. PWR Application (2)

Battery Cost. Dollars 25,313 150,000 35,600

Battery weight, Ib. 675 14,906 (3)

3 6.5 74.1 (3)' Battery volume, Ft

.Co BWR Application

(1) 125 V System

Battery Cost, Dollars 9,338 55,340 13,200

Battery Weight, Ib. 249 5,498 (3)

Battery. Volume, Pt3 2.4 27.3 (3)

(2) 250.V System

Battery Cost, Dollars 34,275 202,890 49,000

Battery Weight, Ib. 913 20,163 (3)

3 8.79 100 (3)Battery Volume, Ft
..

NOTES:

(1) Unknown, but less than that of the other types.

(2) Installation of two batteries required

(3) Unknown, but greater than that of the other types.
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- 13.0 SUBTASK 22' 'RC# SEAL COOLING
L

-

-: ,

~ 3 .11 ; INTRODUCTION AND OBJECTIVES

~ ' During a station- blackout transient at a PWR, RCP seal

- cooling ausiliarieu wiil be disabled. If this cooling is lost
'

'

for.an. extended period of time, significant seal damage may be

caused.: A3basofCoolantAccident (LOCA) can result from the
m

-passage' of primary system wster through damaged seals. For some

plants, it would be desigable to' maintain the integrity of the
pump seals by having a m'eans of supplying seal * injection water to |

|

: cool the RCP^sealsk
,

- .During a stakion blackout at BWRs, . recirculating pump
.

seal cooling will'ulso be lost. Note, however, thats recircula-

: ting pumps at. some BWRs do not have seal injection systems. In
.. j - 4

,,

f this" casei potential seal failure coul'd probabih be mitigated by~ '

T itheEusefof AC independent [High Pressure Coolant Inj'ection (HPCI)
ori Reactor CoreLIsalation Cooling .(RCIC)' system's n(if available).

.. -|
|An alterriative' approach would be to: close isolation valves on:the

jinlet and-discharge of. each~ pump, though modifications may be ,

'necessary to alloi6, operation of these valfes in the absence of AC
,.

- - ~
. ..

.q . -.
powe r. For; some :BWRs wi'.hout AC-indehndent makeup systems it -

, ..

' may?be desirable to haVe a means of supplying seal injection
,

7 .

water ~ during~ a sta'ti'on blackout.[ Rhdbver, for reasons discussed#
! / m g.> ,

_

-above, thi's modification would,imor,e dikely be needed at PWRs.
< y

- >For"each of(the? two base; case reactors, four potential
: .

' add--on systems 'were- ehd?.uated. !These,are listed below:
a / 'n: .,

gf '2A) A steam-driven' turbine.' generator providing power'
to;an existing motor-driven' pump

f' - g-i
,

257 > '29 .
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2B)- A steam-driven -turbine coupled directly to the
charging pump

B 2C) A dedicated diesel coupled directly to the
. charging pump.

,

:2D) A dedicated diesel-generator providing power to
an existing motor-driven pump

As directed by the NRC cost estimates were not required for

g, Lalternatives obviously not cost effective relative to the others.

In1 addition, the NRC indicated that pumps used in any of these

t option's be capable of supplying 50 - 100 gpm at full system
pressure. The following sections discuss the engineering
eva'luation- of these options. Cost estimates for these options !

~

!
are summarized in Section 6 and provided in detail in Appendix B. I

o

c _ L3.21 PWR'

For; the PWR(ANO-1); detailed cost estimates were performed fors

options' 2A, 2B,f and .2D. - HNo estimates were perf ormed f or case 2C,

since initial inspection reveal'ed that this option would not bes

Oost effective relative to the' Options.2A and 2B. To . employ

Loption 2C,' it appeared -that it would be necessary to construct c

new b'uilding to house .the diesel pump. A new building would not

be : required for alternatives 2A and 2B. Even though option 2D
? .

.

also requires the construction of- a new building,. it is a

'possible synergistic solution, and thus detailed cost analyses

were. perf ormed.~ .

- A- simplified representation of the seal injection sys-

-tem atLANO-1 is given in Figure _9 . Note that the normal seal

E+ ' bleed-off'is returned to the seal injection system after-being

cooled.by.the seal return coolers. The water source used to cool

- 30
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|these h' eat exchangers requires AC power, and would thus be una- *

vailable during a station blackout. To implement options 2A, 2B, !

and 2D, it was determined that it would be necessary to install

piping to drain RCP. bleed-off water to the sump (Figure 10).

'Even though this design does not fall within the existing

guidelines, practical factors require the installation of this

equipment'inside containment.
;;

During blackout conditions, the two DC valves would be opened,

and the isolation valve upstream of the seal return coolers

closed. The bleedrof f water f rom each RCP is estimated to be 1

gpm and thus the total bleed-of f flow f rom all 4 pumps will be 4

gpm. Af ter 16 hours, it is calculated that this water will add

less than 1 psi to the containment pressure.*

3 . 2.1: Option 2A

The proposed modifications for subtask 2A (exclusive of
.

.n.

the seal drain piping) are shown in Figure 11. It was determined

that the best location for the turbine generator would probably

be the' ground' floor of the turbine building (Figure 12). Seismic

grade components would be required up to and including the DC 1

l

I. steam-isolation valve so as not to degrade existing seismic grade

secondary' equipment. This generator would power one of the

existing 700 HP make-up pumps.
.

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

*This calculation ,was performed using an SEA-developed computer
code forLmodeling containment thermal hydraulics.
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3.2.2 Option 2n

Figure 13 depicts the flow modifications needed to
= implement Option 2B. The turbine driven pump would be located in

the auxiliary building as shown in Figure 14. This location was
chosen since it appeared that not enough space was available in

any of- the rooms containing makeup pumps. Again, seismic grade

components would be required on the turbine steam supply line.z

As .ils indicated, the pump would draw water f rom the borated water
.

-storage-tank, which contains about 380,000 gallons of water.

Only 96,000 gallons would be needed to supply 100 gpm of seal
injection water for 16 hours.

3.2.3 Option 2n

To implement- this option, it would be necessary to
_ - construct a new building to house the diesel generator (see

Figure 1). This diesel would power one of the existing 700 hp
makeup pumps shown in Figure 9. The diesel generator output

should be approximately twice the required load to ensure that

the makeup pump. will not damage the generator during the initial
loading e process.

3.3 BWR

A typical BWR seal injection system is shown in Figures

15. Injection water is drawn from the condensate storage tank by

the control rod drive (CRD) pumps and subsequently delivered to the
1 recirculation pump seals. Bleed water from these seals (not

shown). is routed to drywell equipment drain sumps. Due to the

lack. of plant specific information, it was assumed that a similar

32
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1

seal.zinjection configuration exists at the base case BWR (Quad

Cities '1).

. Detailed cost estimates were not performed for Options

2A and 2B because these alternatives would be far more costly

' than the remaining two options. In particular, steam used to

power a turbine would have to be drawn upstream of the inboard
,

set o'f main steam isolation valves, which would be closed during

a station blackout. Because these valves are located inside
reactor containment, a new drywell pipe penetration would have to

be made. This would be very expensive, since extensive tests

would have to be conducted af ter this installation to ensure
primary containment pressure integrity. Furthermore, much of

this piping would have to be seismically qualified. Provisions

would also have to be made to route the turbine exhaust steam
. back to the suppression pool, though it might be possible to make

a connection with existing HPCI or RCIC steam exhaust piping.

3.3.1 Option 2C'

The proposed modifications for this option are outlined
1

in Figure 16. It would be necessary to install a new building to

house the diesel driven pump (see Figure 4). As is indicated,

,

this pump would draw suction water f rom the condensate storage.

,

tank. The inventory in this tank will be sufficient to supply
. both seal injection water and suction f or the HPCI or RCIC sys-

. tems. This topic is addressed more thoroughly in Section 4.

.3.3.2 Option 2D

To . implement this option, it would be necessary to

construct a new building to house the diesel generator (see

33
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Figure 4). It is proposed that this diesel would supply power to
one of the existing CRD pumps shown in Figure 15.

The diesel generator output should be approximately twice the

required load (250 HP) to ensure that the generator will not be
damaged during the loading process.

34

_



i

4.0 SUBTASK 3: INCREASE CONDENSATE STORAGE TANK CAPACITY

_

4.1 INTRODUCTION AND OBJECTIVES

During a prolonged station blackout, condensate storage

tank inventory may be depleted by the operation of turbine driven

. auxiliary .feedwater pumps at PWRs and HPCI/RCIC pumps at BWRs.

It:would be desirable to have the capability of refilling these

tanks' during a prolonged station blackout.
For- each of the base case reactors, possible modifica-

-tions for increasing or replenishing condensate storage tank

-water were evaluated. The following seccions discuss engineering

designs.for each plant. Cost estimates are summarized in Section

6;and provided in detail in Appendix C.

'4 . 2 PWR
'

At ANO-1,. makeup to the condensate storage tank may be

needed for prolonged operation of the turbine driven auxiliary

feedwater pump. In an emergency, water used for this purpose

idoes 'not have to be . particularly pure, and thus river water is a
,

;possible water source. .

A number of' water cources were considered, such as the

river,- condenser hotwell, and demineralized water storage tank.

-The use of a-portable diesel driven fire pump to transf er river
water to'the condensate storage tank was determined to be the

-most cost-effective approach. This setup is schematically shown

'in Figure 17.. .The only piping modification needed for this
configuration would be the. installation of a fire hose connection
to the existing condensate-storage tank refill line. Other
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options would reg'uire the installation of permanent underground

piping.- Note that the pump and fire hose can be stored virtually
anywhere on the plant site. Sufficient time would be available
t'o set up the pump and fire hose, as the existing condensate

:s'torage 'tanklinventory would be adequate for approximately 8-10
hours. The capacity of the pump was conservatively rated at 150

~

9pm, the amount of water needed to remove decay heat at 4 hours

into'the station. blackout transient.
-

Use of a similar set up at other plants depends in part
on the expected weather conditions. Plants located in areas
where-temperatures can fall well below freezing should not

attempt to implement this method, as the water in the fire hose
9, could freeze, thus preventing flow.

:4.3 BWR

In contrast to the PWR, water used to provide makeup to

.the condensate storage tank (CST) should be quite pure. Specifica1]y,

the-CST.would 'be used for seal injection (see Subtask 2) as well

.as.HPCI or RCIC suction sources. Impurities in seal injection

water could cause degradation of the recirculating pump seals.

Therefore, river water would be unsuitable as a source of makeup
- . water.

-

~

Other water sources were considered, such as the

condenser hotwell, well water storage tanks, and demineralized

water storage tank. The most feasible option involved use

of~the: condenser hotwell as a water source (Figure 17). The

:hotwell has several hundred thousand gallons of water, more than

enough to refill th'e condensate storage tank. The pump would be,

o

36

.



__. . - . .

located in the turbine building as shown in Figure 4. The

capacity of the pump (250 gpm) is suf ficient to provide make up

for 1) 100 gpm seal injection flow and 2) 150 gpm for HPCI/RCIC

pumps. The latter figure was conservatively based on the amount

of water needed to remove decay heat at four hours into the
,

station blackout transient.

.

A

WuO

|

l
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5.0 INCREASE INSTRUMENT AIR SUPPLY- .

.

,

:5.1 INTRODUCTION AND OBJECTIVES

The instrument air system is designed to provide a

supply of high purity air for the operation of various instru-
:ments:and controls. During normal operation, AC powered air

-

:- compressors . maintain a continuous supply of 80-100 psig air. As

is shown in Figures 18 and 19, air from the compressors is
cooled, dryed and filtered before being discharged to air.

receivers..- The air. receivers are used to create a smooth flow of
air by eliminating pulsations in the compressor discharge line
and to provide storage capacity when the demand exceeds the

compressor capacity. During emergency conditions, the service

air system can be. used as a backup source of air. Service air is
<

-normally used for the operation of pneumatic tools as well as for

miscellaneous cleaning and maintenance purposes.

For each base case reactor, engineering and cost ana-

lyses were performed for increasing the existing air supplies

from:4 to 8 hours, and from 4 to 16 hours.- The following
sections discuss the engineering evaluation of these options.

- Cost estimates are summarized in Section 6 and provided in detail
;in Appendix D.

. 5. 2 ASSUMPTIONS

Due to the lack of plant specific information, the

following assumptions were made:

1. Air stored in the service air system could be used '

to operate instrument air loads. I
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2. Following the occurrence of a station blackout,
enough air is stored within the instrument and
service air systems to provide enough air for 4
hours.

'The total volume of the instrument and service air3 . --
systems -is dependent on capacities of the air
receivers, coolers, air piping, etc. ,

Unfortunately no information was available on the ;

total air system volumes. Therefore, it was
1conservatively assumed that the air receiver

' capacity of-.each system would be 10% of the total
air system capacity. This number was based on the
fact that the air receiver capacity should be a
reasonable f raction of the total air system
volume. Otherwise, the air receiver would not
be useful in performing its functions.

4. Increasing, air . supplies- f rom 4 to 8 hours, and 4
to 16 hours would involve adding .an additional air
capacity of either 100% or 300% of the initial
stored air supply. This assumption was made
necessary because not enough 'information could
be obtained concerning possible air system demands
during the first 4 hours versus demands
during_ periods beyond 4 hours.

J

The initial a'ir supply pressure is 100 psig. Once'5.
the air system pressure drops below 80 psig, the

<

air system loads are no longer functional.

5.3~ ;PWR
<,

ENo information was available on the air receiver capa-

icities, at ANO-1. Therefore, an attempt was made to gather. simi-''

:lar - data f f or' other. PWRs. Unfortunately, information could only4

-

' |tm obtained for 2_other plants, Ft. .Calhoun and Palisades. For'

LFt. Calhoun, lthe total instrument and service air receiver capa-

D ? city-was determined to be approximately 3100 scf. At Palisades,

this: capacity was much lower, about 1000 scf. It was assumed
,

that the ANO-1 air receiver capacity was an average of these two

figures,;or 2000 scf. .Using assumptions 1-5, the total quantity

7 ofjair needed'for 4 hours was calculated to be 4000 scf. To
<

Textend $the -air supply f rom- 4-8 hours and- 4-16 hours would there-
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fore require 4000 scf and 12000 scf, respectively.

Installation of an AC-independent air compressor to
supply additional air is not a feasible option since the air
coolers and dryers require a source of AC power. Therefore,

engineering and cost analyses were made for bottled air supplies.
A standard 2000-psi gas bottle can supply about 250 scf of air.
Thus, to extend the air supply from 4-8 hours and 4-16

hours, the plant would require 15 and 45 bottles, respectively.

These bottles can probably be located in the room containing the
' instrument air receivers. The proposed modifications are

presented in Figure 20.

5.4; BWR

For Quad Cities-1, the total air receiver capacity was
~

-calculated to be 1100 scf. Using assumptions 1-5, estimates were

made.of the air supply needed to extend operation f rom 4-8 hours,

cand :4-16 - hour s. These air supplies were 2200 scf and 6600 scf,

respectively.

As in the preceding case, the use of an air compressora

is not a feasible option. Therefore, engineering and
'

cost analyses were made for bottled air supplies. Tu extend the

f air supply f rom 4-8 hours and 4-16 hours, the plant would require

10-and 30 bottles, respectively. These bottles can probably be

housed in the~ area containing the instrument air receivers.

' Refer to.Pigure 20 for the proposed modifications.

I

,
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6.0 RESULTS AND CONCLUSIONS

. ~ -The results-of the. cost analysis are summarized in

JTable'3 and '4. Table 3 details the various components of base~

.

cost 1for each. option while Table 4 presents total base cost with
'

- -associated high and low values derived from a range of labor

~ productivity;andLgeographical variances. It is difficult to

generalize.about such a dissimilar set of options, but a few
observations:are pertinent. First of all, equipment costs tend'

to dominate'throughout.' .This is particularly true for the higher

costEoptions, where certain equipment requirements compose a very

'large portio'n_of'overall cost. For instance, in Subtask 2,-

10ptionc2A, fa turbine generator costing $379,500 drives the total

PWR. costL to . levels above. Options 2B and 2D.

Second,- while initial capital costs mostly predominate,
~ and in someopgrating;and maintenance costs are never trivial,<

finstances are of prime importance.- Generally speaking, operation

'and ' maintenance cost. becomes more important the lower the total~

: cost.- .In SubtaskL3, for' instance, the discounted present value
.

of PWR O&M costs'are actually three to four times the initial~

'
c

' cost.

Overall, it should again be'noted that the cost ranges
<

shown do'not explicitly account for design:and site specific

(dif ferences that: will undoubtedly be 'found among nuclear plants.
,

,

't
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- Iable 3. Base Co'st Coeponents by Subtask and Options

Station Slackout (thousands of 1981 dollarsi

|''
=...........................................................

' PER
^

Labor and Materials Labor and Materials Engineering Contractor Operation L Total
' Attributable to Attfributable to and Duality Onded Maintenance (og )

Egui g31 S!!yslures Assurance (ptran!.n!gr!t

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

. $sht ask 1 lacrease lattery
; Capacity.

4 tion 1: Md 4 hr Capacity $138.8 8 36.7 8 43.9 1 54.8 6 16.7 1298.8

'4 tion 2: Md 12 hr Capacity. 681.4 108.8 176.1 228.f 45.2 51,145.8
'

~

liien3: . Md Battery Charger /
'

9- liesel Generator - $115.3 $ 31.4 8 36.7 $ 45.B 6 55.9 1285.1

% tion 4: Md Battery Charger /~
Gas Terbine Generator' 261.1 38 ! 73.3 91.6 28.f 486.1&gc

-yh
bestesk 2: - Md Ac-Independent

a . Charging Puep

' Option 2A: Turbine Generator /
Motor Puep 538.9 8 134.7 168.4 28.8 878.8

.. Option 21: Turbine Posered

Charging Puep: 51?.3 - d 128.2 164.d 28.6 829.2

;;f 0ption 2C: Diesel Posered FA NA NA NA NA NA~

- Motor Puep-.
'

m'' L J

r? tion '20: IDiesel Generator / ~
Charging Puep 166.4 34.1 Sd.1 62.7 55.9 369.2

.,
ys ,

76 . . .
~

-Subtau.3: Increase Condennte ~'
Storage Tank Capacity 6.1 5 t.5 1.9 28.8 37.4

:Settest 4: Increase Compressed '

Instrueent Air Supply

-Option 1: lacrease Air Supply
to 8 hours 12.4 d 3.1 3.9 6.4 ?$.8

lison2: ' lacrease Air Supply
-to 16 hours 32.8 d S.d 18.8 6.4 56.4

.. Heter- Coeponents say not add exactly to total due to rounding. ,
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Table 3. Base Cost Cosponents by Subtask and Options

Station Blackout (thousands of 1983 dollars)
Page 2

.

IIIt Labor and Materials Labor and Materials Engineering Contractor Operation b Total

Attributable to Atttributable to and Duality Overhgad Maintenance Cgst

Eggigggni SICHIEH __Agggngg, Jgtgggi.glg!

Subtask 1: Increase Battery
capacity

Option 1: ' Md 4 br Capacity $145.1 6 45.9 $ 47.7 8 59.7 $ 16.7 $315.1

Option 2: Add 12 hr Capacity 412.1 95.8 127.f 158.7 45.2 838.8

Option 3: Add Battery Charger /
Biesel Generator (122.8 6 30.4 $ 38.3 6 47.9 $ 55.9 $295.2

8ption 4: Add Battery Charger /

. Sas Turbine Generator 269.3 38.2 74.9 93.6 22.8 495.8

Subtest 2 Add Ac-Independent

Charging Pump _
.

Option 24: Turbine Generator /
Motor Puep Nie NA NA NA NA NA

. Option 23: Turbine Powered
Charging Puop NA NA F4 MA NA NA

Ction2C: Diesel Powered 49.5 3f.4 28.8 25.8 55.9 188.8

Motor Puep

' Option 20:--Diesel Generator /
Charging Pump- 117.8 34.6 37.1 46.4 55.9 208.8

Subtast 3: ~lacrease tendensate
Storage Tank Capacity 28.7 f 7.2 9.8 28.8 72.8

Subtesk 4: Increase Compressed
instrueent Air Supply

u; tion _1: Increase Air Supply
to 8 hours 13.1 8 3.3 4.1 6.4 26.9

Option 2: Increare Air Supply
to 16 hours - 2f.9 8 5.2 6.5 6.4 39.1

. Note:' Coeponents say not add exactly to total due to rounding.
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I4 ele 4. Iotal incremental. Costs f or Station Blackout - Suetasks and Optians
un thousands of 1983 dollars)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
PhP. BWR

Lou Base High Los Base High

.

................................................................................................................................
L Subtask 1:' ' f acrease Battery Capacity

5 237.6 1 296.8 6 375.7 6259.9 6315.1 1399.5
:Otion1.. Add 4HourBatteryCapacity
P; tion 2. ; Add'l2 Hour. Battery Capacity 947.5 1,145.8 1,431.4 689.8 838.8 1, h 4. 3

.

C. tion 3. Add Alternative Battery Charger /
: Biesel Generator 234.6 285.1 361.4 242.7 295.3 375.2

Option 4. Add Alternative Battery Charger /

: Sas Turbine Generator 488.2 486.1 579.8 416.2 495.8 593.1

Suttast 2:' Add AC-Indepen' dent Charging Puep
forReactorCoolantPumpSealinjection

Opt:on A . Add Turbine Generator /Notor Peep 723.8 87f.8 lef68.5 N.A N.A. N.A.

Ction B ; Add Turbine posered Charging Puep 686.7 829.2 1,f28.4 N.A. N.A. N.A.

NA NA NA 144.8 186.8 246.1
Clion C Ado tiesel-posered Charging Puep
Ction ' O Add liesel Generator / Charging Puep 364.5 369.2 464.4 237.1 287.9 363.9~

Subtask 3: ' Increase Condensate Storage

. Tant Capacity

Ction1: Increase CST Capacity . 29.2 37.4 54.3 58.6 72.8 98.1

Subtast 4: lacrease Compressed Air Supply
for Instrueent Air

Option 1. Increase Air Supply Fros 4 to 8 Hours 28.3 25.8 34.2 21.3 26.9 37.6

Ction2. Increase Air Supply Free 4 to 16 hours 46.3 56.4 72.1 31.9 39.1 56.8

-C.te: This Table' reflects cost ranges induced by productivity
~

and geographic variations in labor rates only.
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6.1 COST VALIANCES---ENGINEERING
.

s

. DC Systems-

-< ~

A.. Battery . Systems . (Alternative 1)

. The major factors that would significantly impact the
costi of. expanding the . capacity of Class lE Batteries in multiples i

~

'of existin'g capacity at other PWR and BWR facilities are: (1)

. the= amount of existing capacity, (2) the proximity of a suitable
-

location for. new batteries to the DC busses, and (3) the need
|for;new construction. The cost of the batteries are a nominal

*

20% of the: installed system. The cost of conduits and cables
could contribute an aditional 10% for long conduit runs due to

.the fact that these runs could dictate upgrading conductor sizes,

(to maintain voltage drops and since such longer runs would
E

_ indicate more complex installations. Existing battery rooms were
'

sized 'to ~ accommodate _ the planned battery system (s) and ancillary

' equipment;..it is doubtful that at any operating facility, the
room' would be sufficient to house twice' the existing capacity

~

witho6t-seriously' compromising the reliability of the DC system.

LTherefore, .the need for new battery locations would very likely,

b
. be applicable to all battery expansion cases. It is unlikely

: thatispace, 'available within ^ the plant suitable for a duplication
Jof -the 1 existing battery room (s) without extensive modification,.xn

_. (couldlbe-found. Because ' of this, new battery facilities were

considered baseline. Load shedding was not within the scope of
-this portion'of Subtask 1.

Based ~upon the above, variances in the cost associated

'with(battery system expansion are estimated to range from 10%

~
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below the BWR case to 30% above the PWR case (driven primarily by

capacity and conduit distances) .
.

B. . Independent Charging Systems (Alternative 2)

The charging systems were sized to handle loads typical

of' all plants to include surges during start-up of major

equipments. As a result, the turbine generator and diesel

generator would be ' suitable for universal application. The major

difference would consist of the cost of interconnection with proper

G busses. Since smaller conductors, due to transmission by three

phase, are appropriate,- the plant differences would account for a
variance of.5% below the low case (PWR) to 104 above the high

s case (BWR) . Indicated cost ranges are given in Table 5.

Charging Pump igr. Seal Injection-

' As noted previously, the costs associated with option.

2A (PWR) are dominated by the expense of the turbine generator.

The. charging pumps used at ANO-1 have a larger capacity than

-pumps used at most of the other PWRs. Therefore, the needed
g

-generator output at ANO-1 is probably close to an upper limit,h

and would be ' considerably less at other PWRs. The lower limit

costs associated with this option would involve a smaller
~ capacity generator and shorter piping and cabling runs. Costs

for subtasks 2B (PWR) and 2D (PWR) are dominated by the need

of a ' new building. For ANO-1, such a building was not needed for

option 2B, and theref ore this is probably close to a lower limit

case. The lower limit estimate includes shorter piping and

cabling runs than required for ANO-1. Option 2D required the

construction of e new building, however, and would tend to be an
.
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f ai,lc 5.' Iotal increeental Costs Based on Engineering Dif f erences among Plants
u n thousands of 1983 dollarst

.............................................................................................................................. ..
'

PWP. bur
.

-'
to. Base High Los Base High

] ................................................................................................................................
, Su6tast 1: ; increase lattery Capacity

option 1. Md 4 Hour Battery Capacity 6 261.1 6 298.8 6 409.6 4261.7 8315.1 6489.6
Option 2. Md 12 Hoier tattery capacity.. 754.9 . 1,145.8 1,489.5 754.9 838.8 1,489.5

- Stien 3.' Md Alternative Battery Charger /
18iese! 8enerator 21f.8 285.1 324.8 278.8 295.3 324.8

(tion 4.- Md Alternative Battery Charger /
Gas Turbine Generator 461.8 486.1 545.4 461.8 495.8 545.4

Suttask 2: Md AC-Independent Charging Pump
for Aeactor Coolant Peep Seal Injection

4

. $ tion 24 Md Turbine Generator / Motor Puep 6H. f 878.8 1,Hf.f N.A. N.A. N.A.
10ption 20. Md Turbine posered Charging Puep 166.8 829.2 1,066.f N.A. N.A. N.A.
$ tion 2C Add liesel powered Charging Puep N.A. . N.A. N.A. 148.8 188.8 3H.f

-Option 29 M d liesel Benerator/ Motor Pue, 3ff.f 369.2- $N.8 248.8 287.9 504.0

Suttast 3: lacrease Cond esate Storage
Tank Capacity'

$$tionI. Increase CST Capacity 38.8 37.4 2ff.f 50.0 12.8 208.8

Subtast'4:, lacrease Coepressed Air Supply:

for.lestrument Air
t

4 tion I. . Increase Air Supply Fros 4 to 8 Hours 28.8 25.8 2ff.f 28.8 26.9 200.0
$ tion 2. :lacrease Air Supply Free 4 to 16 Hours 50.0 56.4 2ff.f 38.f 39.1 2ff.f'

i

i

;8stes ; ibis table reflects cost ranges induced by engineering diHerences in plants only.
.

L
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,

upper. bound case. This upper bound estimate for this option also

. includes possible piping and cabling variations.
For. the BWR, options 2C and 2D would also tend to be

dominated by the need for a new building. Table 5 provides rough

estimates of the possible cost variations for this subtask.

Again,- possible cabling and piping variations were factored

' into-these estimates.

,

s

_m

k

J
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Increase CST Capacity

Tne cost estimates associated with the PWR would tend

'to .be lower bound estimates, since it was not necessary to

- provide for~ the installation of permanent piping or a new
.. building. Costs' associated with the BWR would also tend to be

lower . bound, since~ a new building was not required. The upper

. bound cost' estimates include the construction of a new building,
as well as -additional piping and cabling. These considerations
are summarized in Table 5 .

Increane' Instrument Air Sunply

Costs associated with this subtask would also be
dominated by the need to construct a new building. Costs for

both the PWR and BWR are probably close to lower bound, since a

new building was not required in either case. Again, the upper

bound cost estimates include the contruction of a new building
and. additional piping and cabling. Table 5 summarizes these

considerations.

.
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6.2 SYNERGISTIC POSSIBILITIES

6.2.1 INTRODUCTION

At the initiation of this task it became apparent that

' proposed additions for subtask 2 requiring installation of steam
turbine-and-diesel-generator packages to power existing motor-

Idriven pumps had the potential for providing sufficient energy to
. alleviate the need for installing additional batteries or other

-energy sources required in Subtask 1.

For those generator packages priced for Subtask 2,

. sizing' included an accommodation of motor start-up currents; this

results in approximately half the capacity of the generator

output beina available for other uses once the primary load has

achieved rated speed. By manual alignment of breakers, this

' excess capacity can .be provided, without additional equipment or'

construction, via the 3 phase 480 volt system to the battery

chargers and the instrumentation system.
.

Th'e PWR seal injection required sufficient power to

: drive a 700 horsepower (574 KW at 91% ef ficiency) motor driven

. pu m p. Af ter that pump has attained speed, over 500 KW would bee

Lavailable to the DC system. The BWR scenario used one of the 250

horsepower (205 KW at 91% ef ficiency) CRD pumps; after run-up,

the specified generator would have an excess of over 200 KW for

use by;the DC system. To place this power in a perspective

associated with the 125 VDC system, 200 KN translates to 1600

amperes (neglecting transformer and converter losses) available to

those busses continuously - far in excess of long-term

requirements. By making the excess capacity of these generators

49
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available to the DC system, the station batteries could function

indefinitely- (as long as the diesel or steam turbine can maintain
.the generator load).

l
6.2.2 SYNERGISTIC COST SUMMARY

:The following summarizes the costs associated with the,

Subtasks 1 and- 2 by solving the problems individually and

synergistically using the base case costs for the Subtask 1 (4--

hour expansion)'and the Subtask 2 options cited earlier (costs in
D ' thousands of dollars):

a. PWR

-(l) Steam Turbine / Generator Seal Injection

Batteries (4 hour) 290.8
Seal Injection 369.2
Subtasks 1 & 2 Total 660.0
Synergistic Cost 369.2

- (2) Diesel / Generator-Seal Injection

Batteries (4 hour)' 290.8
g" Seal Injection 829.2

Subtasks 1 & 2 Total 1,120.0
Synergistic Cost 829.2

b. BWR
.

Diesel / Generator Seal Injection

Batteries (4 hour) 315.1
Seal Injection 287.9
Subtasks 1 & 2 Total 603.0
' Synergistic Cost 287.9

'6.2.3 CONCLUSIONS

All electrical generator systems costed for Subtask 2

have sufficient excess capacity to satisfy 1the requirements of
the DC systems. Furthermore, some of the emergency DC

requirements can be satisfied by the AC busses (e.g.,

1 instrumentation inverters, -illumination) reducing the demands

50
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placed on the DC busses and their associated chargers. The costs

associated with the generator systems were lower in all cases
than 'the 12-hour lead acid battery system expansions alone. The

diesel-generator systems, for both plants, were estimated to be

competitive with the 4-hour lead acid battery system expansion
Jcost. ' Based on cost estimates only, it is more cost effective to

satisfy subtask 1 requirements through the use of excess

electrical capacity installed for RCP seal injection than to

expand the battery systems.

.
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LIST OF ACRONYMS

AC~ ALTERNATING CURRENT

.A&E ARCHITECH AND ENGINEERING

AND ARKANSAS NUCLEAR ONE

BWR' BOILING WATER REACTOR

CRD- CONTROL ROD DRIVE

CST OONDENSATE STORAGE TANK

DC~ DIRECT CURRENT

GPM GALLON (S) PER MINUTE

~ : HP. HORSEPOWER

! HPCI' HIGH PRESSURE COOLANT INJECTION

. IREP - INTERIM RELIABILITY EVALUATION PROGRAM

LOCA ~- ' LOSS OF COOLANT ACCIDENT

LPCI LOW PRESSURE COOLANT INJECTION

,MOV MOTOR OPERATED VALVE

NRC NUCLEAR REGULATORY COMMISSION

NSSS- NUCLEAR STEAM SUPPLY SYSTEM

PSI-- POUND (S) PER SQUARE INCH

PWR PRESSURIZED WATER REACTOR

RCIC REACTOR CORE ISOLATION COOLING

RCP REACTOR COOLANT PUMP

'SAR. SAFETY ANALYSIS REPORT
~

SCF STANDARD CUBIC FOOT (FEET)

SEA SCIENCE AND ENGINEERING ASSOCIATES, INC.
,
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DETAILED COST ESTIMATE WORr. SHEET

susTAS y _og !!!g 5

LYilCN.1 G91Let%H15 tor.!!!![Mi M ILITY TYPE _ PWR Page_l_of__5.,
_ _

t. L 1 Ht ! A .111.voC
.............

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

Bescription Material Material Unit Total Labor Labor Material

Guantity Unit Labor Labor Rates Cost Cost

& Units Cost Hours Hours

,9EistulJn1#118119e,

offV 3 ph Per To Chargers
Confuit, 21/2* 6RS 13fft 3.95 .19 24.7 28.18 694.87 513.58

Ilangers & Supports 12 ea 3.38 f.4 4.8 28.18 134.88 39.66

Conduit, 96 deg ELS, 2 1/2' GRS 12 ea 13.11 1.4 16.8 28.18 472.f8 157.32

Locknots & Bushings 16 ea 3.43 .65 If.4 28.10 292.24 54.88

Cre,2/fTHW 526 ft 1.39 f.f3 15.6 28.lf 438.36 722.8f

-forsinations, Testing,10 16 ea 2.87 f.2 3.2 28.lf 89.92 45.92

9 AIF SKR 400 VAC 2 ea 258.H 4.8 8.8 28.18 224.8f Sif.H

3 Pole w/Aus Contacts, NEMA 7

Enclosures

Cencrete Wall Penetrations 5 ea 25.fi 2.0 19.9 28.10 281.H 125.N

125V 1350 A-llr tatt Systees
125V 150 AnP Charger, 7 ea 5fH.H 40.f Of.f 28.18 2248.fi INN.N

i FullyAegulated

200 AMP 125V IC DKR, 2 Pole' W/Aus

ContactsIIEMA1 Enclosures 2 ea 628.fi if.f 2f.f 28.18 $62.H 124f.ff

- 1350 ARP-NR 125V lattery 2 ea 356ff.N Bf.f 168.8 28.16 4496.N 712H.ff

silene III Racks, Bisconnects, Shunts,
Terminattens 2 ea 12fM.H 24.f 48.9 28.18 1348.8f 24fH.H

Bett to BC Bes Hookups, N006 Backup

Conduit, 4' GRS 185 4t 7.84 f.36 37.8 28lf if62.18 823.28

Itangers i Supports 9 ea 5.19 f.75 6.8 28.18 191.f8 46.?!

Conduit, 98 deg ELS, 4' GRS 5 ea 44.36 2.9 14.5 28.16 487,45 221.88 j

|

Lecteuts 6 Bus 6ings 12 es 9.89 f.f 12.6 28.lf 337.2f !!8.68

Conctste Wall Penetrations 4 ea 25.H 2.f 8.f 28.18 224.8f lH.N
1

f

A-1

i
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l

|
i

SETAILES COST ESilNATE WCRKSHEET

sustest_L_K_l!IIM

__LLilit_t&_ LILY 8C FACILITY trPE__ Pun Page_LgLL. 'IePfl8m_L__EllLMKIILLEM Mtig

$scriptEen
~

Naterial Naterial limit total Labor Labor Material~ 8uantity Unit Labor Labor Rates Cost Cost6 Units Cost Neurs liours

Ere,500NCil- 429 ft 4.46 f.f5 214 28.18 599.18 '~ilii'2i'
- .

Terminations, Testing,18 8 ea 11.02 f.4 3.2 28.18 89.92 80.16

1356 AAP 8tR, 2 Pole

U/Aus Cantacts, NERA 1 Enclosure ! ea . Il5ff.N 24.N 24.N 28.16 674.4f 11580.06

Bett to 8C Bus Hootep,'lild? Sackup
Conduit,4'.8R$ 165 f t 7.84 f.36 59.4 28.18 1669.14 1293.68

Ilangers & Supports 15 es 5.11 f.75 11.3 28.18 317.53 77.05

Conduit, 98 feg. ELS, 4' 8RS f ea 44.36 2.9 26.1 28.18 733.41 399.24

Lochants 6 Sushings - 29 ea 9.09 1.0 28.N 20.18 562.N 197.H

Centrete Wall Penetration 6 ea 25.fi 2.f 12.N 28.18 337.28 158.N

Cre, 500 flCR ' 66fft 4.46 f.05 33.00 20.18 927.38 2943.66

Ter:! nations, Testing,18
'

8 ea 11.2f f.55 4.4 28.18 123.64 88.16

1358 Al!P 8K8, 2 Pole W/Aus Contacts,
lEllA 1 Enclosure - 1 es ll5N.N 24.0 24.N 28.10 674.46 Il5ff.H

lastrueentation
Asseter- 4 ea 884.N 1.25 5.f 28.1p 148.58 3216.N

Voltaeter 2 ea 838.N 1.25 2.5 20.18 7f.25 1676.H

C to 1 Transeitter 4 ea SN.fi if.N 48.fi 28.18 ll24.H 32N.N

Greend Fault tetectors 2ea 792.4p 4.N 8.N 28.10 224.88 1584.N |

t

Conduit,2'8R$ IIf ft 2.85 f.14 25.2 28.1f 7N.12 513.H i

Hengers 6 Supports 16 ea 2.85 f.7 11.2 28.18 314.72 45.68

Pull 8 eses 2 ea 21.78 f.25 .5 28.lf 14.f3 43.56

Lochests 6 Isshings 34 ea 1.47 f.35 11.9# 28.18 334.39 4'.98 |

Conduit, if feg. ELS, 2' 62S 13 ea 7.lf f.5 6.5 28.tv 102.65 92.38 1

I

A-2.-
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DETAILED COST ESTIMATE WCRKSHEET

LsusTASr.L pg_gys!gM

'8Pil8N.L GMLMMilLFM,qqlg FACILITY TYPE,,,PWR Page_3 of 5

L L11H k E .125 voc
. . . ... .... .. . ............................

.Bescription Material Material Unit Total La6or Labor Material- .. _ _ .

Guantity Unit Labor Labor Rates Cost Cost

6 Units Cost liours 14ours

Wall Penetrrtions I ea 25.N 2.6 16 28.18 449.68 2N.H

Gre,112THW 792f it f.f6 f.ft 19.2 28.18 2225.52 475.2

Panel, Control Room Teroination,
Testing,18 80 Tere. 1.N 1.f 88.8 28.18 2472.Bf 68.H

Meu O N sq. It tidg
Site Preparation Allom 256.08 8.f B.f 25.N 2N.fi 258. #

Excavation / Backfill 38 CY 1.N 1.8 3f.f 18.ff 546 94 38.H

Footing / Foundation, Concrete 13 CY 56.N f.2f 2.6 18.# 46.88 728.N

: Floor Sta6, Concrete 15 CY 58.N f.16 2.4 18.fi 43.28 87#.H

- Concrete likeali, 12H sq. ft. 1.fi f.f5 6f.f 38.N 18N.N 12N.ff

Sikeall, fat, Hre Breat 844 sq. ft. 1.6 .f5 43.f 3f.ff 129f.N 86f.H

t Concrete i Slah Roof Off sq. ft. 3.85 f.02 16.f 36.fi 48f.ff 388f.N

Roof, Finish & Insulate BN sq. ft. f.55 f.f3 24.8 38.H 728.H 44#.N

.Aell Up Door, 8 : If Electric ! es 2fH.N 8.8 ~.f 38.H 248.N 2f#.#

Personnel Door 3 7 Est 2 ea 3N.N 8.0 16.6 26.H 32f.H 6H.f f

Personnel Door 3 : 7 int 2ea 223.N 2.5 5.0 2f.fi IN.H 446.#

2N AMP Service Panel i ea 891.N 7.8 7.f 3f.fi Zif.fi 891.H

Lights Emplosion Proof If ea 48.58 1.2 12.f 28.18 337.2d 4f5.N

' 3/4' Couduit & Fittings 358 ft f.86 f.f8 28.f 28.19 786.H Ifl.N

. 3 012 Wire 350 ft f.18 f.f! 3.5 28.18 98.35 63.fi ,

Vent Fan & Leuver 2 es 18H.fi 4.f 8.8 28.lf 224.8f 36H.fi >

!<

i
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:

DETA! LEO COST ESTIMATE WORKSHEET

MIA8K.L.E.HHl5

'#ff 81 1 G!lL4MLY$[1.FE.A.ttlM FACILITY TYPE.,PWR Page 4.oL5
LLlHl.tEL.lE.E

.

:Gescription . Material Material Unit Total Labor Labor Material
Omantity Unit Labor Labor Rates Cost Cost

'6 Units Cost Hours Hours
-

. .. .. . . ..

Nes Off sq. ft. Ildg (cent'fl
Plushing/ Utilities IN sq. ft. 1.N f.fi 24.f 38.H 728.fi Bff.fi

-italen Fire Sup.'Sys ' ! ea 125N.H 125N.ff
~ Hydrogen Betection Sys 1 es $Nf.N $Nf.ff

-lieeter, Electric,7.5tu,Explosien
Freef I ea 358.N 3.8 3.8 28.18 84.38 358.06

~ Energency Lighting, Self-contained
Esplosien Preef 2 ea 1658.H 18.8 28.8 28.18 542.N 33H.fi

Escavation (For Tie-in to Rain Blfgl

fresching Il it 3 ft Beep! 45 f t 1.N 1.8 45.8 19.H 855.H 45.H

Backfill 4CY 1.H f.25 1.8 19.H 19.H 4.ff

Concrete Gef. ICT N.N f.2 f.2 19.H 3.8f 68.ff

MTOTE 1379.7 30126.55 118548.88,

Asiatenance and Testing
til 2 hours /sonth, Annual 24.8 48.H 968.ff 1

Electrolyte level n temperature, )
pilot cell specific gravity,
tereinal voltage

|

' (21 2 hou s, seal annual Annual 4.8 48.H 168.H
-

visual inspection

(31 6 heers/lf seeths Annual 4.0 48.H 12f.ff
resistance ocaserseents

$Uf!0TE 32.0 124f.H |

r

|

A-4
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* . Subtask i Facility Vype PWR Page 5 of 5

-Option-.I

(,

'Nitittl.ltlitllit[gg Low Case Base Case High_, Case

Labor Productivity M justeent
~

Labor 1(surs f84f(75I) 2f59(671) 2759(581)

Labor Cost t 58,835 5 56,905 t 76,253

. Labor + llaterial Cost (subtetal) $169,375 t 175,445 1194,793

Attributable to Equipment $134,965 6138,798 1154,927

Attributable to Structures 1 34,418 5 36,655 $ 39,866

Ar

Seegrapbical Hjusteent- (851) (fIl (;1511

:Later + llaterial Cost (subtotal) 9143,969 $175,445 $224,fl2

' Y

Engineering and Guality Assurance (251) i 35,992 $ 43,861 8 56,083

Sustetal~ $179,961 1219,364 $28f,f15

Prise Contractor Narkup (251) $ 44,990 t 54,826 1 70,064

Subtstal $224,951 $274,132 1368,314

. Ifft!{jen,s.,ad,N,,aintenance_, ,

- Labor Productivity Mjustment
Labor liners - 43(751) 48(671) 64(561)

Labor Costs t 1,653 $ 1,851 1 2,488

Later + llaterial Cost (subtotall $ 1,653 $ 1,851 $ 2,488

'8eographical H justeent (851) (f!) (1151)

Later and llaterial Cast-(subtstal) $ 1,4f5 t 1,851 1 2,852

~ Present Value Facter.(101,25 yrs =9.ff7 cueulative)

Subtetal $ 12,655 t 16,672 9 25,688

.Jgigl $237,6f6 1296,884 $375,7f7'

s

&
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' DETAILED COST ESTIMATE WORKSHEET

: sNiass.L_- g._rg.gyg$g .

IPT!8N.l_.GRI.81.N11[[[. FACILITY TYPE _ PWR Page.l,ql_.6_
: i_1.lHl.0-Es.lll_HC

_

, . . _ _ _ _ _ . . . . _ _ _ . . . . . . . _ _ _ _ _ . . . . . . . . . . . _ _ .. .. .- .......Bescription- Material Material Unit Total Labor Labor Material
8eantity Unit Labor Labor Rates Cost Cost
6 Units Cost Hours Hours

...- . .. . .... ..... . .. _ ___ .. . ... .. ... . ......

'40fV 3 Ph Pur to Chargers.

donduit,3'EAS' 168 ft 5.31 f.23 36.8 28.18 1834.08 849.68

llangers & Supports - 15 ea 3. H f.5 7.5 28.18 216.75 45.00

Conduit, 90 deg fis, 3' BRS 9 ea 21.07 1.8 16.2 28.16 455.22 189.63

Lecknuts & Bushings 29 ea 4.38 1.8 29.8 28.18 814.96 124.78

* sir'e, 4/f illu 488 ft 2.11 f.83 14.4 28.18 4f4.64 1812.88

Tre, f2 Bare Capper (Sys Brndi 168 ft f.65 f.f2 3.2 28.18 89.92 184.ff

Terminations, Testing,-II 48 5.2d f.25 12.8 - 28.18 337.20 249.68

O Asp thr, 40fV AC, 3 Pole s/
Aus Contacts, llENA 7 faclosures & ra 256.fi 4.0 24.0 28 lf 674.4f 15N.H

Centrete Wall Penetrations 3 ea 25.N ' 2. f 6.8 28.18 168.88 75.N

-125W 135fs-NR tatt Systees .
125V 150 AMP Chargers, Fully
Regulated

'

6 ea - 5fN.fi 40.0 248.8 28.18 6744.N 3ffff.N

'1 208 Air 125V Str, 2 Pole el
.Aun contacts, NERA 7 Enclosures 6 ea 626.H 18.8 69.8 28.18 1686.N 3728.H.

1350 Aspere lleur, 125V & ea 356N.fi 88.8 488.8 28.1f 13488.98 2136N.ff

.lattery allone !!! Racts,
-Bisconnects,' Shunts,Tereinations 6 ea 12fH.fi 24.f 144.f 28.lf 4f46.4f 72dN.H

>

tatts to DC Bus Hookups:
. NON Backups

Conduit,'4'.8R51 465 ft 7.84 f.36 145.8 28.18 4696.98 3175.2f

J Nangers & Supports. 27 ea 5.19 f.75 28.3 28.18 57f.43 14f.13

A-6
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DETAILED COST EST! MATE WORKSHEET

- serasr_L_g__r! stings

orrID_g_gglLt9 Mill FACILITY TYPE,,PWR Page_2 of 6
LLLHt.t&_IILYgC -

.

... _ .. .__ __.__. . .... .. _ __ . . .. ...

-8escription- Material Material Unit Total Labor Labor Material
Guantity Unit Labor Labor- Rates Cost Cost

& Units Cost Hours Hours

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

JConduit, 90 deg Els, 4' BRS : 15 ea 44.36 2.9 43.5 28.lf 12:2.75 665.4f

Leckants 4 Bushings - 48 ea 9.89 1.8 48.8 28.18 134E.88 474.72

cConcrete' Hall Penetrations 12 es ' 25.N 2.0 24.0 28.18 674.48 368.08

Nire, 5ff MDI 1628 ft 4.46 f.85 81.8 28 lf 2276.18 7225.26

. Tereinstians, Testing 18 24 ll.f2 - f.4 9.6 28.10 269.76 264.48

|l'358 Air Str, 2 Pole el
Aus Centacts, NEM 7 Enclosure - 3 ea !!5N.N 24.f 72.f 28.lf 2f23.2f 345H ff

_

8ett to 8C Bus Neetup7
: W-67 Bact up

Conduit,.4'BRB 585 ft 7.84 f.36 21f.6 28.18 5917.86 4586.40

llengers 6 supports 45 5.19 f.75 33.8 28.1f 949.78 233.55
,

' Conduit, N deg Els, 4' BRS 27 ea 44.36 2.9 - 78.3 28.10 22N.23 !!97.72-

Concrete Wall Penetrations 18 ea 25.N 2.f 36.0 28.18 If!!.6f 456.sf

Wire,'5ff MDI (4/C) 2348 ft 4.46 f.85 !!7.f 20.18 3287.78 18436.48

Ter.inations,' Testing,18 24 !!.f2- f.4 9.6 28.lf 269.76 264.48

~1358 AMP Str, 2 Pole m/
Aus Centacts, IEM i Enclosure - 3 ea - !!5H.N 24.8 72.0 28.16 2f23.28 345ff.ff

,

lastrumentation

Asseter: 12 ea 884.N 1.25 15.f 28.18 421.58 964C.fi
4

2

Voltaeter 6 ea 838.N l.25 7.5 28.1f 218.75 5828.06

' O to I transeitter 12 ea GN.N If.f 12f.f 28.1f 3372.N 96ff.ff ;

I

- Deend Fault Betectors 6 ea 792.56 4.8 24.8 28.lf 674.4f 4755.fi
'

.. .

|
.
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DETAILED COST ESTIMATE WORKSHEET

|
sunastj, g__P!WJ.!!sIg-

Y 8PTID ,L__(Q[f E !!!! FACILITY TYPE ,_PWR Page 3 of 6i

t.LilM.tF.ullt Ygc

L- ~ lescription Material ' Material Unit Total Labor Labor Material
Svantity. Unit Labor Labor Rates Cost Cost
& Units Cest Hours Hours

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

Conduit,2'SRS. 578 ft 2.85 f.14 79.8 28.18 2242.38 1624.58

Hangers & Supports 48 ea 2.85 f.7 33.6 28.18 944.16 136.88

Pull loses 6 ea 21.78 f.25 1.5 28.10 42.15 13f.68

Lecknots & Bushings' 182 ea 1.47 f.35 35.7 28.18 1883.17 149.94

Conduit, ff deg Els, 2' SRS 13 ea 7.18 f.5 6.5 28.lf 182.65 92.38

Wall Penetrations 24 ea 25.ff 2.f 48.8 28.10 1348.88 6H.H

Wire, fl2 THW, 25fff it f.f6 f.fi 258.8 28.lf 7947.48 1584.8f

Panels, Control Roos (30 Analog,
,

'42 liscrete Bisplays) I ea 15fH.N 48.f 48.f 28.19 1124.8f 15fH.N

Terminations, Testing,10 264 Ters 1.06 1.5 264.0 28.lf 7418.46 264.H

Heu 24N sq.It. 818g

Site Prep. rations Allow 756.N 24.0 24.8 25.H 6N.ff 758.fi

'Escavation/8ackfill 98 cy 1.N l.f 98.8 18.H 162f.N 98.68

Footing, Foundation, Concrete 39 cy $6.N f.2 7.8 18.H 148.4f 2184.ff

Floor Slab, Concrete 45 cy 58.N f.16 7.2 18.ff 129.68 26tf.H

Concrete Block Wall, Est 2f M sq.ft. I.fi f.05 IN.f 3d.H 3fM.ff 2Hf.ff

Block Well, interior, Fire 14H sq.ft. 1.H f.05 Ff.6 34.N 21H.N 14H.H

Concrete i Slab Roof 24 N sq.ft. 3.85 f.f2 48.8 3f.N 1448.ff 924f.N

Reef, finish n Insulate 24H sq.ft. f.55 f.03 72.8 3f.N 2168.ff 1326.H

8 ell Up Soor, Site Elec I ea 2fH.ff 8.f 8.f 38.H 2H.H 2Nf.H

Personnel Soor 3I7 Est 2 ea 3H.N 8.0 16.8 2f.ff 32f.H 6N.H

A-8

e+



,, .- <
- . . .- . .. . . _ . . .. . .

i

DETAILED COST ESTIRATE WORKSHEET

SustASK.L oLP_vR.s!!!Ln

oPilow t_.qqsLAN%1([[ FACILiff TYPE,_PWR Page 4 of 6
.

LL1H8 A. !!R,u[t),VOC

. Description Material Material Unit Total Lahr Labor Material

Quantity Unit La6or Labor Rates Cost Cost

t Units Cost Hours Hours

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

Personnel Door, 317 Int & ea 223.H 2.5 15.0 28.fi 3ff.ff 1338.ff

5ff AMP Service Panet i ea 2358.fi 4.0 4.f 3f.fi 120.00 235f.fi

Lights, Explosion Proof 27 ea 46.56 1.2 32.4 28.18 91f.44 If93.50
,

3/4o Conduit & Ftngs w/3 812 Wire 1f56 ft f.B6 f.H 84.6 28.18 236f.4f 983.66

Vect Fan & Louver 6 es 2965.H 17798.08,

Picabing/ Utilities 24H sq.ft. 1.H f.83 72.8 38.H 2168.H 24ff.H

Halon Fire Sup. Sys- I ea 125H.H 125H.ff

Hydrogen Det. Sys, 24H sq.it.
Coverage i ea 5fH.ff SfH.fi

Heater, 7.5KW Esp. Proof 3 ea 358.H !.6 9.8 28.10 252.98 1958.0f

Energ. Lighting,Self-Contained
Espl. Proof 6 es 1658.H 18.8 68.f 28.18 1686.ff 99H.H

Escavation (for Conduit routing to
8tain Bldg.

Trenching 2 ft : 3 ft Deep if it 1.H 2.H 2f.f 19.fi 388.fi If.ff

Treoching i it : 3 ft deep 48 f t .98 1.5 H.8 19.ff 1148.88 36.fi

lactfill 4.4 cy 1.H f.25 1.1 19.ff 29.9f 4.48
,

Concrete Red 1.2 cy 6f ff f.28 f.2 19.ff 3.88 72.H

SUniciAL 38fl.7 195412.74 547f58.33

i

.

.s
.

i.
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IETAILED COST ESTIMTE If0ftKSMEET

S WTA E.1 K.f R .E E D

filt 2 CIIT8AE1$15 FACILITYTYPE,_PW Page,LgL,(
a insa.as.in vec

i
l~

Beecription Esterial llaterial Unit Tota! La6N'"~~~LN'o~'~~~i$iNi$i' |
tesetity limit Labor Labor llates Cost Cost

'

b limits Cost lleurs lleurs

. . . .

til 6 heers/senth -
'electrslyte level and temperstare,
Pilot cell specific gravity tereinal
voltage Annual 72.0 48.N 20N.N

: til 2 heers, seal asemal viemal
inspection Annual 4.8 48.N IW.fi

(3) 12 heers/tt senths resistance
seaseressets Annual I.8 48.H 326.H

IN0itifL - 84.8 48.fi 33H.N

1

l

|
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-Sethk I (acl%yTypePdR Page 6' 'of 6
.

,r

I. option 2 %G 'i s :

' L, / \*
,

a

9tilltt! !!!!!llillM '}VME!51 lasiCase WqL[ist |

,

Labor Frefativity Mjusteent
Labor Hours 586U751) 5674(6911 76f4(5fIl

Labor cost $148,558 8157,332 $218,825

. Labor + Material Cost (subtotall $637,688 $ 764,398 $157,883,

Attr!batable to Equipment $546,91// 1681,388 $645,712'

Attributable to Structures $189,6*2 $183,f18 $112,171*

'*
% ,; _.

Geographical Mjustaent . JA5Il (#11 11151)-

- Labor + Material Cost (subtotall $584,967 87f4,j% $871,565

Engineering and Ouality Assurance (251) lla|dhi sl76,'f98 8217,891

Subtotal 4738,584 5886,488 ti,fB9,456

- Prise Contractor Markup (251) $182,646 $228,122 $272,364, ,

11,361,829Suttotal $913,238 $1,118,618 j

kttillRl_It(.!Iltittitith' .'
'- , ,h'

<

. .* <; ,

/[ Labor, Preductivity Mjustsent
~

. LaiHir Hests, ' ; y !!2 (7511 125 (671) 168 (5fIl'

'' e' , 4,489 5 5,615 5 6,728'

$Labor Costs
.' A' ' '

<

LahNiluterie! Cost (subtotall '-| $ 4,486 s 5,915 6 6,726

-l2. .. .

c

(851) (81) !!!$11Eeographical Mjusteent .
Labor and Material Cost (subtetall $ 3,868 $ 5,f15 5 7,728 ,

Present Value Factor (101,25 yrs =9.ff7 cueulstivel
5 34,297 .i $ 45,178 5 69,6f6'

*subtstal -

;; s. 'e| \
", *

,

flpill. t ^ f 0 f'
5947,529 -81,145,788 11,431,426 ;'

,,
.
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J
LETAILED COST ESilMATE WORKSHEET

~SilBTASK.l K.!!!! M

oriton.J__ gt tms iMHdRKUiEN.
FACILITY TYPE __Ph . Page,1 of 4

t-

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

Bescription Material Material Unit Total Labor Labor Material

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

Duantity Unit Labor Labor Rates Cost Cost
n Units Cost Hours Hours

kisieslJnisilslige - -

_-.

,

- Diesel Posered Generator.

'

Siesel Generator Set i ea Ifffff.fi Iff.f Iff.8 28.li 2819.fi Iffidd.dd
~llodel 16 V68 s/488V 3 Phase Output

T . Radiator Cooled Engine,
J ~ Generstar Seitchgear Set, with

. Breakers

Fuel Storage Tank, 750 gal ! ea 7df.ff 8.f 0.8 18.pd 144.fi 728.00

fuel Pump, 25 psi, S'6PM 1 ea 125.80 3.f 3.6 27.58 82.56 125.fi

Fuel Line, 3/4' . 25 ft 1.f5 2.f $f.8 27.5d 1375.ff 26.25
~

Intake Doct, 12' !! ft 1.85 f.1 1.1 27.50 39.25 26.35

Erbaust Duct, 26.in 5 ft 3.25 f.1 f.5 27.50 13.75 16.25

Diesel Pomered 6en. (Cont'dl
Exhaust Sound Attenuator i ea 25.id 1.6 1.0 27.5d 27.56 25.ed

: Start Systes, Fill generator - I ea 756.fi 1.8 1.fa 27.56 27.58 759.ff
m/750 gal of fuel

4)sq.ft.Ildgfor9/uGenerator~

. Site Preparation Allom 250.id 8.8 8.6 25.fd 2fd.fi 25f.08

Excavation L Backfill 36CY 1.ff 1.0 36.f 18.f6 648.f9 36.!8 .

,

[ Footing & Foundation - 9 CY 56.fi f.2 1.8 18.fi 32.48 Sd4.is

' Concrete Floor Slab 8 CY 58.09 f.16 1.3 18.63 23.4J 464.99

Concrete Stock Wall Bed sq. It 1.fd d.05 48.0 30.fJ 1200.08 Bff.fd

: Concrete i Slab Roof 4fd sq. ft 3.85 d.02 0.0 33.96 240.f0 1548.!6

Build up Roof n/ Insulation 4fdsq. ft d.55 f.03 12.0 30.fd 36d.fi 220.06

' Roll Up Door, 8 : If Electric 1 ea 2ffd.ff 8.9 8.6 36.06 240.00 ?!ff.ie
|

l

A 12
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DETAILED COST EsiinATE WORKSHEET

1sufTASK.1.E.1111g

OPfl] LAl,( @j(R,,$@,f,f,(t,|{{{{(,QEN. FACILITY itPE,_PWR Page_2 of 4
,

Description- Material Material Unit Total Labor Labor Material
~~

Guantity Unit Labor Labor Rates Ccst Cost

& Units Cost Hours Hours

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

J ility, Pisabing & Piping 4ff sq. ft. 1.N f.83 12.0 3f.f6 36f.98 4N.96

3/4'. Confeit w/3 812 Wire, Fittings 2N f t f.86 f.88 16.9 28.16 449.6f 172.fi
,

Neat'er,' Electric,7.5KW, I ea 358.fi 3.f 3.f 28.18 84.38 358.ff

Esplosion Proof

Lights, Explosion Proof 5 ea 4f.58 1.2 6.8 28.18 168.68 2f2.58

' 2fM b!fg Service Panel I ea 891.N 7.f 7.8 3f.H 218.fi 891.ff

Fire Setection/ Protection 1 ea 125ff.fi

f Systre .

; Vest Fan & L'ouver i ea 2fN.H S.6 8.6 27.58 228.H 2Nf.fi
t

- : Paint : 12ff sq. ft. f.63 f.ft 12.6 21.2d 254.4f 36.6f

Penetrations:

'SlieveIntate12' i ea '5.ff 1.6 1.0 27.58 27.58 5.86

' Sleeve Enhaust 2f' I ea if.H 1.9 1.0 27.58 27.5f if.ff'

Sleeve fuel Line, 3/4' 1 ea - 1.N 1.8 1.6 27.58 21.5f 1.gf
.

91eeve.Elec. Service, 2' 1 ea 11.H 1.f 1.8 27.58 27.5f I.H

Pluebing,'' Inlet & Drainsi 2 ea 25. H 2.6 4.8 36.H 12f.H 58.fi

Excavation, Fuel fant. 6 CY 1.H . 1. 6 6.6 19.H !!4,N 6.fi

'Back' fill, Fuel'lant 2 Cy 1.H 1.8 2.6 19.N 38.fi 2.fi
.-

~Escavation,' Elec. Conduit - 2.5 CY 1.N 1.6 2.5 19.H 47.58 2.56

Concrete Red : .8 CY ef.H f.2 f.2 19. H 3.8f 48.08

:8ackfill 2 CY 1.N f.25 f.5 19.H 9.59 2.88

.. lie in Generator to ESF 48fV fus :
' Conduit,.4' GRS~ 'If6 it 7.84 f.36 38.2 28.18 1973.42 831.gg

-

i.
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DETAILED COST ESiinAi! WORKSHEET
j

sustAskj._K.g!H!!

ePrl?.d.__m tgga__tagm_tggtgg. FACILily type __rvR rageJ_of___4
.

. _ _ ... . . . . . .. . ..... ....__. .. ..... ..Descriptism. Material Material Unit Total Labcr Labor Material
Omantity thit Labor Labor Rates Cost Cost
6 Units Cost Hours Hours

_ _ . . . . _ . _ . _. ... . . . .___. ..... ....

. Conduit, 90 deg Elboss, 4' GRS 9 ea 44.34 2.9 23.2 28.18 651.92 354.88

Full Ben i ea 25.ff 1.8 1.f 28.10 29.10 25.88

Nangers 6 Supports 11 ea 5.19 .75 8.3 28.10 233.23 57.99

.Lachests & Inshings 4 e4 9.89 1.f 4.8 28.18 Il2.4f 39.56

C re, 500 NCN 318 f t 4.46 f.05 15.9 28.18 446.79 1418.28

Cre, 3/f Bare (Half My Neutrail if6 ft 1.1f f.82 2.1 28.lf 59.fi 116.68

Tersinations, testing,II 16 es 11.82 f.4 6.4 28.18 179.84 176.32

'500 Asp Str, 488 Vac ! ea . 258.fi '4.8 4.8 28.18 112.48 258.fi

3 Pole e/Aus Contacts, NERA 1 Enclosure

.Cancrete Wall Penetrations 5 ea 25.f 2.f if.f 28.1f 281.fi 125.fi

: SUBTOTAL 476.0 12822.!! 127549.62

tier,etient_Lkitttenect

:Chect generator oil and mater,-
: start and lead 2 brs/seet. Annual 104.8 48.fi 4168.ff

i

s

-
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Subtasi i DC Pc.cr Srs facility lype Pbk Page 4 of 4

Option'3 Diesel Sen

f.tttu!.!n!!!!!!!oe us.Gitt titt.Gett Ute.(tit !

Labor Productivity Adjusteent
Labor Hours 63517511 7tf(6111 952(5811

Labor Cost -
. .

i 17,896 8 19,137 5 25,644

Labor '' naterial Cost (subtotall 1844,646 1146,6'? 1153,193

Attributable to Equipeent $114,858 5115,291 8119,214

- Attributable lo Structures t 38,588 5 31,397 6 33,979

Geographical Adjusteent (851) isti (11511

. Labor * naterial Cost (subtotall $122,949 5146,687 5176,172

. Engineering and 8vality Assurance (2511 538,137 5 36,672 5 44,f43

Suttotal 8153,686 5183,359 1228,215

Prise Con' tractor narkup (2511 5 38,422 5 45,848 5 55,f54

Subtotal $192,198 5229,199 5 275,269

08ttili9a.1.and Maintttt0(t
'

Labor Productivity Adjusteent
Labor 14ours 139 (751) 155(671) 2fS(5811

Labor Costs t 5,547 5 6,289 5 9,32f
Labor * Material Cost (subtotall I_5,547 6 6,2f9 5 8,328

.
6eographicalAdjusteent (851) (011 (1!511

Labor and naterial Cost (settetall 9 4,715 6 6,289 5 9,568

Present Value Factor (161,25 yrs =9.887 casolativel
Santotal 8 42,460 $ 55,924 5 86,179

-

- 199j 6234,576 1285,1,23 1361,448

.
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DETAILED COST ESilMATE WORKSHEET

; SuerASK.L.K itlIM .
f
'

OPilD,4 Al,T, PQW(R_,$gqRGEu(A(,TUR,[[NE GEN. FACILiiYTYPE_,P,gR Page_Loi 4

Bescription Material Material Unit Total Labor Labor Material
-

Quantity Unit Labor Labor Rates Cost Cost*

& Units Cost Hours Hours

===..

.9CislailJesisllellen

Biesel Fuel'posered Elect. Systes
~6arrett 831-580 I ea 25ffff.ff 72.8 72.f 28.1f 2f32.20 25ffff.ff

.

Gas Turbine Generator Set,
Li ;;id Fuel Option, 40GV 3 ph Output
-includes,a-t-c-d-

.a)Eetiosure, Indoor, Sound i ea
'Ctenuating

bl6enerator Seitchgear i ea
Set, eith Breakers -

c) Electric Start Systen i ea
-(24V DC Motor,Batt, & Charger)

:di Enhaust Silencer i ea

|[: Inlet Butt,'14*. with grid,-
'

11 it 2.25 f.! 1.1 27.56 36.25 24.75

_

Personnel,F0s, Inlet. I ea

;Enhaust Ou'ct, 10'. 26', Double Wall 5 f t. 28.ff 1.5 7.5 27.50 296.25 198.08
'

Fuel Storage Tank, 750 gal . I ea 788.08 8.8 8.f 27.50 229.fi 7ff.ff

Fuel Pump, 5 6PM 3 25 PSI' I es led.fi 3.6 3.0 27.56 82.5f Iff.ff

Fuel line, 3/4*.. 25 ft 1.05 f.f8 2.0 27.50 55.fi 26.25

C 5q, it ildg) For B/U 6enerator

dite Preparation Allow 258.fi 8.6 8.8 25.fi 2ff.ff 258.fi

: Excavation 4 Backfill 36 CY 1.06 1.f 36.0 18.00 648.fi 36.ff

Footing & Foundation 9 CY 56.ff 6.2 1.8 18.ff 32.40 564.ff

Concrete Floor Slab ~ 8 CY 58.ff f.16 1.3 18.ff 23.40 464.ff

- Concrete Block Wall Eff sq. It 1.ff f.05 47.f 36.ff 12ff.ff eff.ff

A-16
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DETAILED COST ESi! MATE WORr. SHEET

sunast LgjyggM

- (Fil~J.4 nf MER lQRG(ulEMR.tlLQ(N. FACILITY TYPE PWR Page 2 of 4

'fescription Material Material Unit Total Labor Labor Material

Omantity Unit Labor Labor Rates Cost Cost
,

6 Units Cost Hours Hours

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

Concrete i Slab Roof 4H sq. It 3.85 f.f2 8.f 30.ff 24i.H 1548.ff

- Build Q Roof m/ Insulation 4 H sq. It f.55 f.12 12.8 38.08 368.ff 22f.H

- Roll Q toor, 8 : If Electric ! ea 2fff.fi 8.8 8.8 30.00 24f.H 2fff.fi

f.ility,Plushing6 Piping 4H sq. It 1.H f.f3 12.f 3f.H 368.ff 4H.fi

3/4' Conduit s/3 812 utre, Fittings 2H f t f.86 f.f8 16.8 28.18 449.68 172.88

Hester, Electric, 7.5 KW, 1 ea 356.H 3.8 3.f 28.18 84.38 358.fi

.Esplosion Proof

' Lights, Explosion Proof. 5 ea 48.58 1.2 6.8 28.18 168.65 282.58
.

;20 M Bifg. Service Panel ! ea 891.H 7.f 7.f 30.H 218.H 891.H

LVent' Fann' Louver' I ea 2fH.H 8.8 8.8 27.58 228.ff 2fH.ff

Fire Betection/ Protection i ea 125H.H

Systes

. Paint 12H .sq. ft. f.83 f.ft 12.6 21.28 254.4f 36.H

'Pesetrations:

Inlet 14'c 1 ea 6.H 1.8 1.f 27.56 27.5f 4.H

~

i ea 72.H I.i 1.0 27.50 27.58 72.88Estaust if a 26

. Feel Line, 3/4' - 1 ea - 1.H 1.6 1.0 27.56 27.58 1:sf

.Elec. Service, 2'1 i ea I.H 1.6 1.f 27.58 27.56 1.H
!

Pleshing,.lalet & Brains 2 e's 25.H 2.0 4.9 30.fi 126.H Sf.fi-

.'Escavation, Feel Tank- 6 CY 1.H 1.8 6.f 19.H !!4.H 6.ff

BackfilI, Feel Tank 2 CY 1.H 1.8 2.8 19.H 38.H 2.66
_ _

A-17

'
.



:D

DETA! LED COST ESTIMATE NORKSHEET

SU8IASK_1 fG_!!!!Ett I
'

!
0FT!0N,4 ([ PMR_,SMRC[ugAj,{tg8INE _6EN FACilliY TYPE _ PWR _ Page 3 of 4 j

-8escription Raterial Material Unit Total Labor Labor Materia!
Guantity Unit Labor Labor Rates Cost Cost
b Units Cost Hours Hours !

. Escavation, Elec. Conduit 2.5CY 1.fi 1. 8 1.8 19.fi 19.ff 2.50 '

Concrete' Red .BCY 68.ff f.2 f.2 19.fi 3.8f 48.8e i

Backfill, 2 CY 1.fi f.25 f.5 19.ff 9.56 2.ff

Tie in, Generator to ESF 488V Bus

. Conduit, 4' GRS- If6 ft 7.84 .36 38.2 28.lf If73.42 831.94

Conduit, 9ffeg Elboss, 4' SRS 8 ea 44.36 2.9 23.2 28.18 651.92 354.88

- Pull los I ea 25.ff 1.8 1.8 28.15 28.1f 25.ff

Nangers & Supports 11 ea 5.19 .75 8.3 28.lf 233.23 57.09

' Locknuts 6 Bashings 4 ea 9.89 1.8 4.0 28.18 !!2.48 39.56

Nire,500flCM. 318ft 4.46 6.05 15.9 28.!f 446.79 1418.28

Wire, 3/f Bare INalf BTf Neutrail if6 ft. 1.18 f.f2 2.1 28.18 59.81 116.68

Terninations, Testing,18 16 ea !!.i? f.4 6.4 28.lf 179.84 176.32 1

'5ff AfF IKA, 4ff VAC - I ea 258.98 4.8 4.8 28.18 !!2.46 25f.fi
- 3 Pole N/Aus Contacts, NEMA 1 Enclosure

Concrete Wall Penetrations 5 ea 25.ff 2.6 If.8 28.!S 281.ff 125.ff

SutiOTAL 483.5 If,9f9.31 276,9ff.77

0perations and Maintenance

1

. Start up Test weekly:'l hr Annual $2.8 48.fi 2898.68

|
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Subtask i DC Systre
.

Facility Type PWR Page 4 of 4
Option 4 Alt Power Source, furbine Een

COST SUMMARY

'9Cilla!!_la51!ll!! ion Los Case Base Case High, Case

Labor Productivity Mjusteent
Labor Hours 532(75Il 682(67Il 367(5fIl
Labor Cost

.

I 14,546 5 16,283 $ 21,818

_ Labor + Material Cost. (subtotall 8291,449 4293,186 1298,721

Attributable to Equipesent 1262,195 $263,182 5266,f61

AttributabletoStructures. 5 29,274 5 38,f84 8 32,f68
_

:
Geographical Mjusteent

_

(851) (fIl (11511

Labor + Material Cost (subtotall 1247,732 5293,186 8343,529

Fagineering and Guality Assurance (251) $ 61,933 5 7J,297 s 85,882

Subtotal $2f9,665 1346',483 1429,411

PrisecontinctorMarkup(251) $ 77,416 5 91,621 $167,353

Suttotal 1387,981 1458,f!6 6 536,764

a

% ggtg{[ggggn.LMgintenance-

; Lator; Predectivity Mjusteent
~

Labor Hours 69 (75I1 78 (671) if4(5fIl
. Labor Costs s 2,773 $ 3,104 $ 4,160

Labor * Material Cost.(subtotall 1 2,773 8 3,1f4 8 4,168

Geographical M justeent (851) (fIl (!!5I)
Labor and Naterial Cost (subtotall l 2,357 8 3,104 8 4,784

Present Valse Factor (101,25 yrs =9.ff7 cumulativel
jSehtotal 8 21,229 s 27,958 8 43,f89

. hijl $4f8,227 $486,862 $ 579,853

-A-19
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7 DETAILED COST ESTIMATE WORKSHEET
,

.

-susingK l' BC SYSig _ i

.

GT18NI COST 4MLYlls FM A091116. FACILITY TYPE _BWR Page_[_ol,6_,
lDY.llitt.t Hff.!tfMt trattet.

-- .- . . ..

,
.Bescription; Naterial Material Linit -Total Labor Labor Material

Omantity Unit Labor Laber Rates Cost Cost
= 6 linits Cost Hours Hours

9titical'lestallaties.

Pomer to Chargers, .400 V -
. 3 ph Free Esisting tatt Chargeri
Re to Neu tatt-91dt

Conduit, 2 !!2* OAS 120 ft 3.95 f.19 22.8 28.18 648.68 474.fi

Nangers 6 Supports' 6 es 3.3f f.4 2.4 28.lf 67.44 19.88

' Conduit / OAS ff deg Elbous 2 1/2*- 7 ea 13.!! !.4 9.8 28.18 275.38 91.77

-Lockouts 6 Bushings - 18 ea' - 3.43 f.65 11.7 28.18 328.77 61.74

-liire, 2/f Titl' 4If it 1.39 f.33 14.4 28.10 484.64 667.26

Jisrainations, Testing, !I - 8 ea 2.87 f.2f 1.6 28.18 44.96 22.96

, 25 Afr IKA 40f VAC: 1 ea 226.fi 4.f 4.8 28.18 112.46 226.N
3 Pole s/Aus Centacts
IERA 7 Enclosure IFor 125 V latt

: Charger in Neu Batt Ildgl
,

CD AIF SKA 400 VAC 1 ea 383.N 6.6 6.6 28.lf 185.46 383.N
'

-3 Pole s/Aus Contact NEllA 7
' Enclosure Ifsr 25 N Batt Charger in
.Iles Batt Ildgl'

, : Concrete Wall Penetrations 2 ea 25.H . 2.8 4.6 28.18 Il2.4f 56.fi

125V Sff AIF M Batt Systen

125V 50 Air Charger i ea 4fM.H 48.f 48.8 28.lf !!24.ff 4fN.N
'

Fully Regulated s/ Equalizing charge capacity

c 75 AMP 125V BC BER, 2 Pole ! ea 3N.N 6.6 6.6 28.18 185.46 3ff.fi
- c/Aus contacts, llEMA 7 Enc!

f
SN Aff-Hr 125/ Batt I ra 132N.H 49.8 48.8 28.16 1124.ff 132N.N

1 c/Ismill Rack I ea (Wf.H 16.0 16.8 28.N 449.68 4Hf.ff I
(_ Disconnect, Shunts,Terninations

,
A-20
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DETAILED COST ESilMATE WORKSHEET

.suerAsKj_g.gngM

FACILITY TiPE BWR Page 2 of 6
_artir,t._.gggI ggglig.Eg!Lggig
._ Lit!.lftMtt.21tY.!ftMt.lzstres,

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

Material Material Unit Total Labor Labor Material..
- _...-

Duantity- Unit Labor Labor Rates Cost CostBescription

-6 Units Cost Hours Hours

'Batt Bank to DC Bus Hookup

Conduit,;4' SRS 126 ft 7.84 .36 43.2 28.18 1213.92 94f.E6

Confuit, 4' Elbous, BAS 7 ea 44.36 2.9 28.3 28.18 57f.43 31f.52

'Locknots & Bushings: 16 ea- 9.89 1.8 16.8 28.18 449.68 158.24'

6 ea 5.19 f.75 4.5 28.lf 126.45 31.14

Ilangers & Supports

? Concrete Wall Penetrations 2 ea - 25.H 2.8 4.0 28.lf !!2.4f 5f.ff

249 ft 3.23 f.f4 9.6 28.18 269.76 775.28

Wire, 350 MCH

: Terminations,: Testing,18 4 ea !!.f2 f.48 1.6 28.16 44.96 44.98

= 500 AMP 125 V DC IKR 2 P,.
,

I ea 1515.N 30.0 36.8 28.18 843.fi 1515.ff
~'b.

m/Aun cent. cts, NEMA 7 Enclosure

250 VIC 9N AMP Hr Batt Systes

400 V 3ph Input-250V DC 1 ea 5Nf.N 56.8 56.8 28.18 1573.68 5fH.ff

11] AIF Charger, Fully Regulated

150 AMP 258 V BC IKR I ea . 369.N 5.f 5.8 28.18 146.56 369.H

2 Pole s/Aus Cc:: tact

.900 AIF Hr 250V Satt i ea 49Nf.fi 68.f 6f.f 28.18 1686.N 49fff.96

Lu/ lone !! Ract, Disconnect, I ea- 4fH.H 16.8 16.8 28.19 449.68 4fff.fi

~ Shunts, Terminations,

'Batt,te DC Bus Hookup
1 Conduit, 4' GRS. tid it 7.84 f.36 59.4 28.19 1416.24 1997.68

. Conduit, 4' to deg Elbou 6RS B ea _44.36 2.9 23.2 28.19 651.97 354.88

' Lechnuts & Bushings , 18 ea 9.89 1.8 18.8 28.19 595.86 178.92

; Hangers & Supports, ' 8 ea 5.19 f.75 6.8 28.19 168.6f 41.52

Itall Penetrations 2 ea 25.ft 2.9 4.6 28.!f !!2.4f 59.H

A-21
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DETAILED COST ESTINATE WORKSHEET

. Suli4SK_j._)G_)y)][g

?[ GPT10N.L G9ILMatill1.9R MllM - FACILITY TY*E 8WR Pase.3 of 6
'

1HV IttMt.n n!V !!tMt intett
'

.. . .; -

- . . _ .-

8escription- Material Naterial Unit. Total Later Labor Material
.. .... .... .

;

'
}'

'

Quantity Unit Labor' Labor Rates Cost Cost
.

& Units - Cost Hours Hours

., x ,u

Mire, 5N RCM 568 It 4.46 f.05 28.8 28.18. 786.88 2497.68
'

'Tereinaitons, Testing,-lO 8 ea -!!.f2 f.55 4.4 28.10 123.64 88.16

;-lHf Air 258 VDC SKR,'2 Pole n/ Aux
contacts,LNERA7 Enclosure. I ea - 1875.N 48.8 4f.f. 28.18 1124.ff 1875.fi

latt 81dg Instrumentation
-

-Asseter. . 4 ea Sf t.N - 1.25 5.8 28.18 14f.5f 3216.H

. V'olteeter- 2 ea 838.fi 1.25 2.5 28.18 78.25 1676.ff

MV to I Transeitter 4 ea 8ff.H If.f 46.8 28.18 Il24.ff 32ff.fi

~ 6round Fault Detectors 2 ea 792.8 4.f 8.9 28.18 224.88 1584.H

; Conduit,2'6RS- 238 it 2.85 f.14 32.2 28.18 ff4.82 655.58

Psil tones or C Condulets 2 ea'- 21.78 f.7f 1.4 28.18 39.34 43.56

: Conduit,96deg.;Elbans,2'6RS 8 ra . 7.lf :f.25 2.0 28.lf 56.26 56.8f

, ifangers & Supports - 17 ea 2.85- f.35 6.8 28.18 168.68 48.45
r;

g Lockr.uts & Sushings ' 18 ea . 1.47 f.5 9.9 28.18 252.96 26.46

Ma!! Penetrations 2 ea 25.ff 2.8 4.8 28.18 !!2.46 58.06

;W re, fl2.THW- 1812f ft f.f6 f.ft 181.2 28.10 2843.72 687.28}

: Panel, Control Re,.125V Sys i ea 1421.fi 26.8 28.9 28.18 562.H 1421.ff

1 Pane.1, Control Re, 250V Sys- I ea 1527.fi 25.6 25.0 28.18 762.58 1527.H

;New Sif sq fi Blfg--
- Site [/ reparation' - Allis 256.H 8.8 8.8 25.88 2N.ff 258.ff

|

oEscavation/ Backfill -3f cy I.f 1.0 36.9 18.ff 548.fi 3f.H
-

. C'oncrete footiri & Foundation 13 cy 56.fi f.26 2.6 18.fi 46.86 728.fi
-

4
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DETAILED COST ESTIMATE WORKSHEET

SUBIA8K.LK.HHH

b!'J.Zl.GMLeggnis Fos _attig FACILITY TYPE BWR Page,4 of 6_,

lIR Nti .LtHLftt t#
. .

Seacription. Material Material Unit Total La6or La6er Material-

Guantity- Unit Labor- Ldor Rates Cost Cost

6 Units Cost Hours Hours
.. ..... .. .... . .-

'

- Concrete Fleer Slab 15 CY 58.ff f.16 2.4 18.N 43.28 878.N

' Concrete Block Wall, if it 12N sq. ft. 1.N f.f5 6f.f 38.N 188f.N 12N.N

Centrete T Slah Reef Off SF 3.85 f.f2 16.f 3f.N 4N.fi 388f.N
s

! Reef, Finish 6'Inselste ON SF f.55 f.f3 24.0 38.N 72f.N 448.N

' Aell .o Boer, 8 : If Electric ! ea ' 'Nf.N 8.8 8.8 38.N 248.H 2Nf.N

Pereennel Beer 3 7I 2 es . 3H.N 8.f 16.f 26.fi 32f.N 6N.N

Pleshing,' Utility . Nf SF !.N f.93 24.8 38.N 72f.N 8N.N

1200 A Service Panel. I ea 891.N 7.f 7.8 38.N 2ff.N 891.N

Lifts,EsplosienPreef 7 ea 46.58 1.2 8.4 28.18 236.f4 283.58

13/4'Condelt& Fittings 350 ft f.86 f.f8 28.8 28.lf 786.8f 3fl.fi

e/3 612 Nire - 358 f.18 .f.fi 3.5 28.lf 98.35 63.N

4 Yent Fan'n Leaver i ea '2965.H 2965.ff

: Nalen Fire Systes . 1 ea 125N.N 125N.N-

JNydrogen'letection'Sys- . I ea 5fH.N 5fN.H

Nester, Electric, 7.5 KW, 1 ea 358.H 3.8 3.0 28.18 84.38 358.fi

' Esplosien Free E

Energency' Lighting,Self-Centained, 2 ea 1658.ff !f.f 28.8 28.18 562.88 33N.N

{ Esplosien Freef 500 Watts

- Estavation .tFor' Tie-In to Turbine Bldg)
Jireaching- 66 ft 1.H 1.f 66.0 19.H 1254.N 66.N

i Backiil1 - 7.3CY 1.N f.25 1.9 19.86 36.18 7.36

Concrete Red'~ 1.5 &c.N f.2f f.3 19.H 5.7f 98.N

(MTOTAL 12f5.7 33fif.13 141719.68

.
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DETAILED COST ESTIMATE WORKSHEET

saiAsrJ.E fum

'.OPil % 1 GQ[T.6 E gil_[QR 6991tf FAClllif lYPE BWR Page.{.yt_L
-

.

111!litR.Litt!.!!LA*-"

_ . - - . _ . _ .-
Bescripties- Material Material Unit Total Labor Labor Material

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

Duantity' Unit Labor Labor Rates Cost Cost-

6 Units . Cost Hours Hours
_ _ .- .. _ .. -

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

Glititttttt.ftLIt11191
'(t) 2 hours /sonik, electrolyte : Annual 24.f 48.fi 968.00

-

-level 6 temperature,' Pilot cell'
specific gravity, terminal voltage

(2) 2 hours, sesi annual Annual 4,g 48.N 16f.ff
~

visual inspection

(3) & hours /18 anoths Annual 4.8 48.08 128.fi
resistance seasurements'

SUBTOTAL
32.s 124f.fi

,

.

$
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Suhtask i Facility type BWR'

M I'" I Page 6 of 6
.

QtisittLlette!!stin to= cast Base cast die __ Cut-

.. Labor Productivity Mjusteent
Labor Hours ' 1615 (751) 1888 (671) 2423 (5fIl

Lasor Cost. t 44,914 8 49,269 $ 66,f28

Labor + Material Cost (subtotall $185,733 $196,988 $2f7,739

' Attributable to Equipment $141,f18 4145,122 $158,232

' Attributable to Structure 44,723 45,866 49,587

(851) (f!) (1151)
Geographical Mjusteent

. Labor + Raterial cost (subtotall $157,872 $19f,988 1230,9ff

Engineering and Quality Assurance (251! $ 39,468 $ 47,747 $ 59,725

.Suttotat $197,34f $238,735 $298,625

Prise Contractor Markup (251) $ 49,335 t 59,684 $ 74,656

~ Subtotal $246,675 1298,419 8 373,281

.

-QEttilint tad,!!!!n,(enanct

Labor Productivity Mjusteent
Labor Hours 43 48 64

: Labor Costs . $ 1,653 $ 1,851 8 2,488

Labor.+ Material Cost (subtotal) $ 1,653 8 1,851 6 2,48f
.

(851) (81) (!!511
~6eographical M justeent

Labor and Material Cost (subtotal) $ 1,485 $ 1,851 1 2,852

'

PresentValuefactorf(181,25 yrs =9.ff7cueulative)
Subtotal 1 12,655 t 16,672 $ 25,688

19131
8259,885 1315,f91 1398,969

,

.
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DETAILEO COST ESTIM TE N88KSHEET

M IAIK.l IG.IIHl.E

#71].2.' C0li NKfl15 FR AltlW FACILITY TYPE tut Page.Lof_6._
llit.,ggBN_G|tgITY

9escription. Material llaterial Unit Total Labor Labor ~~~~itiieriai"
~

.~Suantity. Unit Labor Labor Rates Cost Cost
6 Units Cost Nears Hours

.-

ki8infl_Inisil'liN :f

?40ft 3 ph Per To Chargers -
Conduit, 3' 8R$' 15fft 5.31 .23 34.5 28.18 969.45 796.58 -

Supports & Nangers'- t es 3.N f.5 4.5 28.1f 126.45 27.08

: Conduit,' ff deg EIbses, 3' 8AS _ 7 ea 21.87 1.8 12.6 28.1f 354.f6 147.49

Lectests & Sushings 18 ea 4.38 1.8 18.8 28.18 585.8f 77.48

. Wire, 4/f'ilif Single Conductor. 450 ft 2.!! .83 13.5 28.lf 379.35 949.58

-Tereinations,' Testing,10' 8 ea 5.28 f.25 2.6 28.18 56.28 41.66

. Concrete Wall Penetrations 2u 25.00 2.8 4.0 28.18 Il2.N Sf.H

' Nire,'02 tare copper -158 ft f.65 f.92 3.0 28.18 84.30 97.56

L3ff AW SKR, 3 Pole i ea If05.N - 12.0 12.0 28.18 337.2f 1985.H
;N/Aus Centacts,NEM 7
4Enclemure-

'125 Volt Systes . .
~ 25 Volt 58 A18' Charger 3 ea diff.i 46.8 120.0 28.10 3372.H 12Nf.H1

- FillySegulated

J 75 A18' 2 Pole 125 V8C 3 ea - 383.0 6.6 19.8 28.1f 556.38 989.H
:IKR t/Aur Contacts

i.NED 7 Enclosure
.

S N AMP-IIt 125V latt' 3 ea 132N.ff 46.0 12f.f 28.lf 3372.f 396ff.fi

N/ lone ll!.Back 3 es - 4fH.N 16.8 48.0 28.lf 1348.Bf 12,Nf.fi
- Disconnett,Shuats,Ternisations

:Batt tants to DC Bu's Nookup
' Conduit 4* 8R$ 350 ft 7.83 f.36 126.8 28.18 354f.68 2746.56.

Condelt, 96 deg ELS,-4' 8RS 21 44.36 2. 9 68.9 28.10 1711.29 931.56

Locknots & Bushings 48 9.89~ 1.6 48.6 28.19 1349.86 474.72
,
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DETAILED COST EST! HATE WORKShfET
<

cSusTASKj__!g_!!!g5

OPTIN,g_ qui MAQl[S FOR ADDIN6 FACILlif TYPE,BWR Page 2_of__4

__1tJ!t_KKRN_GAPACITY

Description Material Material Unit Total Labor Labor Material

Quantity Unit Labor Labor Rates Cost Cost

6 Units Cost Hours Hours

Haagers 6 Supports 27 5.18 .75 28.25 28.18 569.83 139.86

Concrete Wall Penetration 6 25.H 2.f 12.8 28.18 337.20 15f.ff

Wire, 350 MCM 7H (t 3.23 f.f4 28.6 28.16 786.80 2261.fi

Tersinations, Testing,it 12 11.02 f.48 4.8 28.18 134.88 132.24

Sef AMP 125V DC BER, 2 Pole w/Aus 3 ea 1515.H 38.5 98.8 28.18 2529.ff 4545.ff

Contacts NEMA 7 Enclosure
258 Volt Systes

_

3 ea SNf.N '56.f 168.9 28.16 4728.8f 15fH.ff480V 3ph input 250VCC

Charger, l H AMP, Fully Regulated

158 AMP 256 VOC BKR 3 ea 369.H 5.8 15.6 28.18 421.59 !!f7.09

2 Pole N/Aus Costacts NEMA 7 Enclosure

9H AMP-Nr 258V Batt 3 ea 496H.88 66.6 188 .6 28.19 sis 8.H lif7Hf.ff

N/ lone !!! Rack, Disconnect, Shunts, 3 ra 4Nf.N _ 16.f 48 .6 28.19 1348.8f 12fH.fi
Terminations

'latt_to 250V DC Bus hookup =

_
Conduit, 4' 6RS 518 ft 7.84 f.36 183.6 28.18 5159.16 3998.46

Confe'it, 96 deg ELS, 4'.6RS 21 44.36 2.9 66.9 28.18 1711.29 931.56

_ Locknuts l Bushings 48 9.89 1.8 48.9 28.16 1348.86 474.72

: Hangers & Supports 27 5.19 f.75 28.25 28.16 569.63 148.13

Wall' Penetrations 6 ea 25.H 2.f 12.8 . 28.18 337.29 158.H
f

uire, 5ff MCM' If28 it 4.46 f.85 51.9 28.18 1433.16 4549.28

Tereinations, Testing,19 12 11.82 f.55 6.6 28.19 185.46 132.24

ING AMP 2 Pole 250VDC 3 1875.H 46.6 128 .6 26.If 3372.fi 5625.69
.y s

BKR m/Aus Contacts, NEMA 7 Enct'

: Batt Bldg'Instrueentation-
,Asseter 12 ea - Bf4.H 1.25 15 .6 - 28.18 421.58 9648.H

A-27
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DETAILED COST ESilMATE WORKSHEET

- SUBTA8K.L.M l!)H5-

GTID.L tMLAML! ILLER.Atti!6 FACILITY TYPE 8WR Page.LgL6
4 Ittt.KKIN.GA.tEl!Y

- -Bescription Material Material Unit Total Labor Labor hterialSuantity Unit Labor Labor Rates Cost Cost& Units Cost Hours Hours
.-

._ .-
_ ..- .. .

: Yeltaeter 6 ea 838.H 1.25 7.5 28.18 218.75 Sf28.H

DtoITranseitter
'

12 ea Sff.ff 18.8 128 .8 28.lf 3372.fi 96ff.08

' 8round Fault Detector & ea 792.H 4.8 24 .8 28.10 674.48 4752.N

? Conduit, 2' IRS : 690 ft 2.84- .14 96.6 28.10 2714.46 1959.6f

^ Conduit, 90 deg ELS, 2' 8RS 24 ea 7.18 f.75 18.f 28.16 585.88 178.48

Pull Bones or C-Confulets e ea 21.78 f. 78 4.2 28.18 118.f2 13f.68

: Hangers /Sepports Si es 2.85 f.35 17.85 28.10 581.58 145.35

: Locknots & Bushings - 54 ea 1.47 f.50 27.f 28.18 758.7f 79.38y>

* 2 11 Penetrations' 6 ra 25.!f 2. 8 - 12.6 28.18 337.2f 156.H

' Wire, ll2 THW' 3ffH f.f6 f.fi 3N.H 28.18 843f.H 18H.fi

' Panel, Control Room (3:125V Batti I ea 1421.H 2f.f 2f.N 28.18 562.H 1421.N
-

~

: Panel,' Control Room 13:258V 8att) 1 ea 1527.N 25.0 25.f 28.10 782.56 1527.ff

.lleu'2488 sq ft 81fg-
:SitePreparation Allow SN.H 24.8 24.9 25.N 6H.H SN.N

< Escavation/ Backfill 9fCY 1.N 1.8 9f.f IB.H 1628.ff H.de

. Concrete Footing n Foundation 3fCY 56.H f 28 6.6 18.N IfB.H 168f.H

Concrete Floor Slab 45CY 58.N f.16 7.2 18.N 129.6f 2618.H_ ' _ 2
JConcrete Block hil,' Ext' 2NHL 1.H f.f5 IN.f 38.fi 3fH.fi 2fH.H

_ 2
lConcrete Block Fire Wall, INT- 12H f t 1.fi f.95 68.8 38.H 16H.H 12H.H

A.28
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DETAILED COST ESTinATE WORKSHEET

SWBTASK,1 DCSYST[M

GPT!?.L G98LA9&IllLEQR 69t!!! FACillif TYPE,,BWR Page 4 of 6

1Lut KK!K.G4P,$[[V , , _

Bescription Material Material Unit Total Labor Labor Material

Guantity Unit Labor Labor Rates Cost Cost

& Units Cost Hours Hours

2

Concrete T-Slab Roof 24N ft 3.85 .f2 48.8 3f.N 1448.ff 924f.fi~

2

Roof, finish & Insulate 24ff it f.55 .83 72.8 38.N 2168.fi 132f.ff

Roll-lip Boor, Electric, Balf I ea 2fH.fi 8.8 8.f 38.fi 24f.fi 2Nf.H

Personnel loor, 3:7, Est 3 ea 3N.fi 8.f 24.8 28.N 488.H 9N.H

Personnel Door, 3:7, int 3 ea 225.N 4.5 12.0 2f.H 248.H 675.N

2

Pluebing,' Utility 24 N ft 1.N f.f3 72.0 3f.fi 2168.ff 24N.fi

6ff AIF Service Panel i ea 2M9.N 5.8 5.f 3f.fi 15f.H 2fC?.N

Lights, Explosion Proof 28 46.58 1.2 24.f 28.18 674.4f 81f.N

3/4 Conduit 6 Fitting If56 ft f.86 f.f8 84.f 28.18 2368.4f 9f 3.N

1W/3f12 Wire,THW 1956 f.18 f.fi 18.5 28.lf 295.85 189.N

Vent Fan & Louver 3 ea 2965.fi 8895.H

125H.fi
Malen Fire Systee I ea 125N.ff

|Mydrogen Detection Systes' I ea SfH.N 5Hf.N
_

~ ' ater, Electric 7.5KW - 3 ea 356.fi 3.f 9.f 28.lf 252.9f ff58.ff
C

Emplosien Proof Energ Lighting, 6 ea 165f.N 18.8 6f.f 28.18 1686.N 99H.N

1 Self Centained

Escavation for Turbine Ridg to Batt
Ildg Conduit Runs

: Trenching 2's : 3' d 98 ft 1.N 2.f 188.0 19.N 342f.fi 98.88

Backfill 2fCY 1.N f.25 5.f 19.fi 95.fi 28.ff

Concrete Red Pad. 4CY 68.N f.26 f.8 19.85 15.28 246.ff

SU8t0TAL
3363.9 98432.59 372976.53
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DETAILED COST ESTIMATE WORKSHEET

i

suBTAsr.LE.!!sIg
~2

-.orilJ.g_qgt, mygIS FOR ADOING
FACILITY TYPE __BhR Page 5 of 6

. lI.F M K M .W.E W
.. . . . .- ... . . _ .. ..- --

- . .-jBescription Material Mattrial Unit Total Labor Labor Material
-_ .... .......

Duantity- Unit Labor Labor Rates Cost Cost
n Units Cost Hours Hours

Maintenance and Testing
. (11.6 hours /sonth electrolyte
level ~& tesperature, Pilot cell

~

specific gravity,~ tereinal voltage. Annual 72.8 40.00 28Bf.ff

(21.2 hours, seei annual visual.
~

' inspection. Annual 4.9 4f.ff 16f.ff
.

-(3)'12 hours /lO sonths resistance
:eensurements Annual 8.8 48.ff 328.ff

: SUBTOTAL 84.8 4f.ff 3J6f.ff

.

M

h
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:Subtast I facility Type BWR l' age' 6 o f 6
Option 2

-Qb.lia!!til!![glion Los Case Base Case High_ Cast

.LaborProductivityAdjusteent
Labor Hours 4485 (151) 4931 (671) 66f8 (5#11

$128,577 $134,974 1188,865'Later Cost
.

$493,554 $5f7,951 1553,842Labor + Naterial' Cost (subtotall'
.

Attributable to Equipment 14ff,884 6412,1f9 $448,147

Attributable to Structures - t 92,758 8 95,842 $1f5,695

.GeographicalAdjusteent (85I) (#11 (!!511

Labor + naterial Cost (subtotall- 1419,521 9507,951 6656,718

Engineering and Suality Assurance (251) lif4,888 1124,988 l!59,23f

Suttotal- $524,4f1 $634,939 1796,148

Prime Contractor Markup (251) 1131,166 9158,735 $199,f37

'Suttotal 1665,561 $193,674 1995,185

' 9ffCillf!Lf9flaitifnance

LaborProductivityAdjusteent
: Labor Hours ^ 112 (151) 125 (671) 1689 (5fIl

Labor. Costs' t 4,486 1 5,f15 1 6,72f

Labor + Material Cost (subtotall l 4,486 1 5,fl5 $ 6,72f

'8eographical'Adjusteent' '(851) (fil (1151)

Labor and Material Cost (subtotall 1 3,800 $ 5,f15 5 7,728

Present Value Factor (101,25 yrs =9.ff7 cueulative)
Suttotal- 1 34,299 $ 45,178 8 69,6f6

''13101 -
1689,866 6838,844 $1,f64,291

-

s

5 .s

t
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DETAILED COST ESTIMATE WORKSHEET
,

8EI88E.L.lfr.f9E!.EEi!

= WTIN.L_ WLG|EIHL[lul FACILITY TYPE,,0NR Page.Lol.l_
Alt Per leurctulitatLIBn -

Seecription Material Material Unit Total Labor Labor Material |
Busntity thit La6er Labor Rates Cost Cost !
n Units Cost Hours Hours |

|
, ,

triaisal Installaties-

Biesel Pesered Generater

~Biese! Esmerator' Set ' 1 ea 180006.08 IN.f 100.0 28.10 2010.lf IN Nf.00
'

..Refel 16 V00 N/480V
43 Phase setput, Radiator Cooled
: Engine, lay 8snerater Suitchgear
<5et, With Ireakers

- Feel Storage Tant,' 758 gal I ea 7N.N 8.8 8.8 IB.N 144.N 7ff.N

Feel Pump', 25 psi,'5 SPN 1 ea 125.N 3.8 3.0 27.58 82.56 125.H-

Feel Line, 3/4' 25 f t 1.85 2.0 50.0 27.58 1375.fi 26.25

' Intake Sect, 12' :11 (t 1.85 f.I 1.1 27.50 36.25 26.35

Eshaest fact, 28 in' 5 ft 3.25 f.1 f.5 27.58 13.75 16.25

Eshaest Soend Attenuator 1 ea 25.N 1.0 1.f 27.50 27.58 25.00

Start Systes ! ea 758.H f.f 1.8 27.50 27.56 750.06

4 N eq. ft. Ilfg for I/U Generator

Site Preparation 'Allom 250.00 8.8 8.8 25.N 2N.ff 256.N

' Excavation & Backfill 36 CY 1.8 1.0 36.f 18.00 648.N 36.88

-Festing & Foundatina 9 CY 56.88 f.2 1.8 18.fi 32.48 584.ff

Concrete Fleer Slab 8 CY 58.ff f.16 1.3 18.N 23.40 464.ff

. Concrete lleck Wall BH sq. ft. !.N f.65 48.8 38 ff 12ff.H BN.H

>Cencrete T Slaf Reef 4H sq. ft. 3.85 f.f2 8.f 36.fi 24f.ff 1548.08

Seild up Roof m/ insulation . 4H sq. ft. f.55 f.f3 12.0 36.H 366.ff 220.98

Roll Up Boer, 8 : If Electric I ea 2Nf.N 8.6 8.8 38.H 24f.N 2fH.ff

A-32

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



DETAILED COST ESTIMATE WORKSHEET

SiffTASK,L,DG,,9WER SYSTEMP

ori a .3 gg L g xygtLEga FACILITV TYPE,,BWR Page,2__of__5_

A.lLht.itutstutintLita

tescription- Material Material Unit Total Labor Labor Material

Quantity Unit ' Labor Labor Rates Cost Cost' *

n Units Cost Hours Hours

' .
.

: G ility, Pluebing & Piping- 4N sq. f t. 1.N f.f3 12.0 38. N 368.fi 4N.fi

1/4' Conduit s/3 812 Wire, Fittings 2N f t f.86 f.08 16.f 28.1f 449.66 172.ff

~

.-11 eater, Electric,'7.5 KW, Explosion
iProof- I ea 358.ff 3.8 3.0 28.18 84.3d 35f.ff

Lights, Emplosion Proof 5 ea 48.58 1.2 6.f 28.16 168.68 262.5f
.

2004 Bid Service Panel i ea 091.H 7.6 7.8 38.06 21f.ff 891.08
t

: Vent, Fan 6 Lou.er i ea 2fH.N 8.8 8.8 27.58 226.fi 2006.66

' Fire Betection/ Protection Systes I ea 125N.ff 12566.98

Paint.: 12N sq. It.. f.f3 f.ft 12.0 21.28 254.40 36.ff

- Penetr'ations:-

~

! ea 5.ff 1. f - 1.8 27.58 27.5f 5.foIntake 12'

Esbaust 2f' I ea if.H 1.f 1.0 27.58 27.59 If.ff

Feel Line, 3/4' i ea I.H 1. f. 1.0 27.50 27.58 1.98

Elec. Service, 2'- 1 ea 1.N !.f 1.0 27.56 27.59 1.fi

[. L.Pimabing, Inlet & Drains 2 ea 25.fi 2.0 4.0 36.N 120.06 50.f8

Escavation, Fuel Tank- 6 CY 1.fi . l.8 6.8 19.N 114.98 6.f!

F' . Backfill, Fuel Tank 2 CY 1.H 1.f 2.0 19.H 38.66 2.00

~ ,Escavation,Elec.'Condu't IfCY 1.H . l.8 18.6 19. N 190.96 19.ffi

Concrete Red 1 CY 66.N f.2 f.2 19.N 3.89 66.06

Llackfill.- 9 CY 1.H f.25 2.3 19.ff 43.78 9.fi

.s
=
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DETAILED COST ESiinATE WORK 5HEET

susiasra gfggg_g;gigg

oPTIE3__WILMEIns ran - FACILITY TYPE _ BWR Page,3 of 5
6LLPet.leuttautitatLita

Bescription Material Material- Unit Total Labor Labor Material
'

Guantity Unit Labor Labor Rates Cost Cost
& Units Cost Hours Hours

ii~iE~6E"400MCC 19 2 618-2 -
~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

Conduit, 4' ERS- - 221 ft. 7.04 .36 79.6 28.10 2236.76 1732.64

, Conduit, 90 deg Elbous, 4' SRS '8 ea 44.36 2.9 23.2 28.18 651.92 354.88

:Pell los lia ~25.ff. 1.8 1.8 28.15 28.10 25.08

Naagers 6 Supports.. '14 ea 5.19 f.75 18.5 28.10 295.f5 72.66
f ._ , :

Locknots & Bushings 6 ea -9.89 1.f 6.6 28.18 168.68 59.34

Nir'e, 5H MCR : 663 It 4.46 f.05 33.2 28.18 932 92 2956.98

. Wire,~3/f Sare Neutral . 221 ft 1.1f f.02 4.4 28.18 123.64 243.18

~Ter;inations, Testing, II. 32 ea 11.82 f.4 12.8 28.18 359.68 352.64

5ff AMP _9KRi 40fvAC 2 ea 258.ff 4.8 8.9 28.10 224.8f 5ff.fi
13 Pole w/Aus Contacts NEMA 1 Enclosure

- Concrete Nall Penetrations- 5 es 25.N 2.0 ' If.f 28.10 281.ff 125.68

SUITOTAL. 56f.9 15123.17 138684.59

_

8

4

.
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DETA! LED COST ESilMATE WORKSHEET

suerAstj g.cg!!gg.gygigg

. C:TI J 3 G I LG E Y.lil_FOR FACILITY TYPE BWR Page 4._gf 1

61LtK.ItEttulitatLita
._ .- .______. _ _ .... ___. __.__ ___. ...___...___.. ..

-Bescription. Material Raterial Unit Total Labor Labor Material

Guantity Unit Labor Labor Rates Cost Cost

& Units Cost Hours Hours

i

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

'

W ations & Naistenance Check
Seeerster and mater, start and ,

-lead weekly, 2 hrs Annual 184 48 4168

m

f I.

.. i
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-Subtask" 1
,

. Facility Type DR Page 5 of 5-Option 3 Diesel Generator
-

COST SUMART
s

kisin!Juiallflin Ln.Dse hse Case Hig M ne
.

Labor Productivity Mjusteent
. Labor Hours . 748(751) 287(6711 1122(581)' '' Labor Cost - ' S 20,164 'S 22,512 5 30,246
Labor + Naterial Cost (subtotall $158,769 $153,177 l!6f,851

Attributable to Equipeent $121,2f4 1122,778 1127 763
. Attributable to Structures 5 29,565 1 38,387 8 33,'f85

. Geographical Mjusteent (851) (#1) (1151)

||/ ' Labor f Noterial Cost (subtotall 1128,153 $153,177 1184,978
/,

Engineering and 8sality Assurance (251) 1 32,838 5 38,294 5 46,245

~

'

Subtetal : $168,191 $191,471 1231,223

Prime Contractor Markup (251) $ 48,f48 9 47,867 5 57,8f6
~ Subtotal 1. 12H,238 8239,338 5289,f28

. Qttr,ttigs aad Mainit'!!%t

Labor Productivity Mjusteent
Labor Hours 139(751) 155(671) 2f8(5ft)

~ Labor Costs 8 5,547 5 6,2f9 5 8,328
. Labor.* Naterial Cost (subtotall 8 5,547 5 6,2f9 5 8,329

'6eographical M justaent' (851) (fIl (!!51)
Labor and Naterial Cost (subtotall l 4,715 5 6,2f9 5 9,568 -

.

.

Present blue factor' (101,25 yrs =9.ff7 cueulative)
Subtotal. $ 42,468 5 55,924 $ 86,179

E 19131 - 1242,766 1295,262 1375,267

.-

De

T

a
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. DETAILF3 COSI ESTIMATE WORKSHEET

- SUBTASK.L.D .!!!i[M :

orilou 4 ggt qgists.tg.A00!q FACILITY TYPE BWR Page 1 of 4
, _

ALLt=_r_.intituInttiet_Ita
..___.. _ ... _ .. .... _ . .... ........ ....

. ___ . .

-Bescription Material Material Unit Total Labor Labor Materiai
' Ovantity Unit Labor Labor Rates Cost Cost

, '

6 Units ' Cost . Hours Hours

9titia!Littittletten'

EDiesel Fuel Pomered Elect.
'

Systeo <. .

Garrett 831-5ff I ea 25ffM.N 72.f 72.6 28.16 2f23.28 25N#f.N

:Sas , Turbine Generator Set,'
Libid Fuel Option,: 488V

'3 ph ratput includes a-t-e-d.

.

a-Enclosure, Indoor,' Sound
: Attenuating

' b-Senerator Switchgear seti-

sith Sreakers

~

c-Electric Start Systes
Jt24 W SC Motor, Batt, & Chargerl ,4

:d-EshaustSilencer
" Inlet Buct, 14' with grid 11 ft 2.25 . f.! 1.1 27.56 3f.25 24.75

L Personnel, FOS,' Inlet Guard i ea

* ! Exhaust Buct, if* s' 26', Dr.41e Wall 5 it 26.N 1.5 7.5 27.50 266.25 IN.N
-

Fuel Storage Tank, 756 Gal * I ea 7df.H 8.6 8. f ~ 27.56 22f.H FN.H

- Fuel Pump, 5 6PM 3 25 psi- , I ea lif.fi 3.f 3.f 27.58 82.56 IN.H
' -

: ,. 4

Fuel Line, 3/4' 25 f t 1.95 f.98 2.6 27.56 55.N 26.25-'

''
.-

t

L4efsq.'it.81dg.forB/U
Generator
Site Preparation. Allow 256.N - 8.8 8.8 25.H 2N.H 25f.N

~ p Escasation 6 Backfill ~36 Cy 1.H 1.f 36.8 IB.N L' A N 36.H

; Footing 6 Foundation 9Cy 56.6f f.2 1.8 18.H 32.4f 584.H~

! Concrete Floor $' lab 8 CY 58.fi f.16 1.3 18.N 23.4f 464.H

Concrete Block Wall B H sq. it. 1.N f.f5 (f.6 38.N 12N.N 8N.N
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. DETAILED COST ES!! MATE WORKSHEET

SNraSrJ g.SJggt
1

- ortlN_1 gElemmLER_6HIn FACILITY TYPE 9WR Page.Lgl.4
6LLtK.ituttdEttee 8ea

-- .. __.__. . ___ -

______ ___. ..____ .........

Bescription- Material- Material Unit Total Labor Labor Material-

Omantity Unit Labor Labor Rates Cost Cost
& Units Cost Hours Hours

Concrete T Slah Reef 4 H sq. ft. 3.85 .f2 8.6 38.fi 24f.H 154f.ff

Build up Asef m/Inselation= 4N sq. f t. f.55 f.03 12.0 38.H 360.H 228.98

Roll up Beer, 8 if Electric ! ea . 2fN.H 8.8 0.0 38.H 24f.H 2Hf.f6

Cility,Pluebing& Piping < 400 sq. ft. 1.8 f.83 12.5 38.fi 368.H 4H.fi

3/4' Conduit s/3 012 gire, Fittings 206 ft f.86 f.M 16.f 28.18 449.6f 172.fi

Nester, Electric, 7.5 m, Explosion
Preef I ea 358.H 3.N 3.0 28.18 84.38 35f.ff

Lights, Esplosion Proof 5 ea 48.58 1.2 6.f 28.18 168.68 2f2.58
?.y

V 2 N A 816g Service Panel - I ea 891.N 7.8 7.8 30.N 21f.H 891.fi

Vent Fan & Leuver . I es 2No.ff 8.8 8.8 27.50 22f.H 2fH.H

. Fire Detection / Protection i ea 12,5H.H 12,58S.

Paint 12N sq. ft. f.f3 f.ft 12.0 21.28 254.46 36.ff

Penetrations:
Sleeve falet 14'' ! ea 6.ff 1.8 1.8 27.58 27.58 6.fi

.ileeve Enhaust if a 26 1 es 72.N !.f 1.8 27.50 27.58 72.ff

Sleeve Fuel Line, 3/4' . I ea 1.H 1.8 1.4 27.50 27.58 1.H

Sleeve Eles. Service, 2' I ea 1.06 1.8 1.8 27.58 27.58 1.H

Ploebing, Inlet L Drains 2 ea 25.H 2.f 4.9 38.H 128.fi Sf.fi

Escavation, Fuel Tank & Cf 1.N 1.f 6.8 19.ff !!4.H 6.68

Bactilli, Fuel Tank- 2 Cf 1.fi 1.0 2.6 19.N 38.H 2.fi
)

Excavation, Elec. Conduit if CY I.H 1.8 1.6 19.ff 19.8f If H

Concrete Red 1 Cf ef.H f.2 f.2 19.fi 3.88 66. H

A_38
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I) u * is .DETA!LEDCOSTESTIMAIE50RKSHEETr i
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'': suerAst L.K_jmg i.7
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'.8Pil][ Cosi GEmi Ut.etolM
'

/ FACILITY TYPE BWR Page_3 of 4

6LLtK.leutttdutitc;8ea -
.

-Bescription Materlar Material leit : . Total Labor Labor Material
#~ Guantdi,'' Unit -(a6er f i Labor Rates Cost Cost

, , .
'

, ~
& Units p , *(Ast Hours Hours

}[,.j ' . .
.. - -. - _

1.H i.25 2.3 19.fi 43.75 9.fi" Backfill,t 9 Cr g

t.,. .m - - . , , ,
Tie-in, 8ea W40fACCJf-2 t%d 18-2 G-.,

Conduit, 4'[ k $ . [ "4 [ 221 ft. d 7.84 f.36 79.6 28.18 2236.76 1732.64

(l * ' ,, y
8 ea ~ 44.36 2.9 23.2 28.18 651.92 354.88Conduit,- if des.E165w, 4*lF2 - +

- a- r

QIs!! Bos - - , - ! ea 25:M 1.0 1.8 28.lf 28.15 25.H
. , 3

9:
, J#_ j

.{Nangers& Supports- 14 ea 5.19 f.75 .18.5 28.18 295.95 72.66# -

, ?4
- LecteM & Sushings ' 6 ea 9.ft ' j 1.0 6.f 28.18 168.6f 59.34

* f
- *:,

Ff,A6 ,,* f.'f5 33.2 28.18 932.92 , 2956.98
_, us ,

'
,

L Cre, 5E M.CM '663ft.
, . - - ,

Niredif(Sere:Westral 221 ft ~ 1.18 - f.f( ! 4.4 28.18 123.64 243.10
g

. . . . c '_ ><. J > ,..

intie - 32 es 11.02 f.4 i 12.8 28.18 359.68 352.64

Tereinations,f.'r,18
.

,

<; -' -jf
_

:

. 5N AHP Iti, 4N VAC 3 Pele n/Aus ' C
8.8 , 28.10 228.8f 588.06- Cantacts NfM i Enclosure - . ,./ . 2 ea 256.N 4.8 -. . - ,

W. . \' ,

; Concrete tell Penetrations 5 en 25.00 - 2. 0 ~18.0 28.10 281.ff 125.06
~.' ' ue

SutiOTALT 48f.9 1365881 -279955.74j~,

. s ,
+ c,.

' ORICillHl.).5thlHH51

k- Annual 52.8 48.06 2090 08> Start-up test seekly-1 hr.

'

.

'

r

T$(y .
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$
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LSubtask'!-

Facility Type BWR Page 4 of 4.| Option 4.TurbineGenerator-

~ x' ~
COST SUMMARY

-- 9Cill!fl.[ngigjlflits
Lou _ Cast !ggjggg gggjggg

- Labor Productivity Mjusteent :
- Labor Hours 641(751) 718(671) 964(581)
' Labor Cost.

.

.

t 17,410 $ 19,488 8 26,114
Labor + Material Cost (subtotall $297,365' $299,443 $3fe,h1,

%:m :w.
?""" f.AttribNabletoEquipoest

~

$267,994 $269,261 6273,381
Attributable to Structures s 29,371 9 38,182 9 32,768

I :
:8eographical M justaent (851) (fIl (!!511

f ' ' Labor,+ Material Cost (subtotall 1252,768 4299,443 $351,979

. Engineering and 8mality Assurance (251) $ 63,198 8 74,861 $ 87,995
,

y ~ ~Subtstal $315,958 $374,304 $439,974
-

Price contractor Markup (251) $ 78,988 8 93,575 $189,994
'

'

. Subtotal. $394,938 $467,888 $549,968

$ [httillet_u(_5tisitnett
Labor' Productivity Mjusteent

-Labor Nours 69 (751) 70 (671) If4(5fIl
Labor Costs -- t 2,773 $ 3,164 $ 4,168
Labor + Material Cost-(sut,t.otall' $ 2,773 $ 3,104 6 4,168.

6.-

: Geographical Mjustment - (851) (f!) (!!511
: Labor and Material Cost (subtotall i 2,357 8 3,1845 8 4,784

5

> ' Present Value factor (if!,25 yrsi .ff7 cueulative)f

-. Subtotal- t 21,229 .$ 27,958 8 43,898

,
[ . Igigj ' $416,167 $495,838 1593,f66

1

w

- -

E

x

A

4.-

)'
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i!
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DETAILED COST ESTIMATE WORKSHEET

^SUITASK,24

10PilJ EMI.Mnil!LER. igg FACillir TYPE _ PWR Page,I of 6
. R 11H .IMll% .E E M IM IE P(![N,6,_M K ?_{Q, MOTOR DR[ YEN PUMP
.

: Description Material Material Unit total Labor Labor Material

Quantity Unit Labor Labor Rates Cost Cost

& !!aits ' Cost hrs brs
.

9titietLlettellitten

Terbine Generator, stese supply 1 3795ff.ff 15H.6 15H.f 28.18 42158.H 3795ff.ff -

fff psi,-528 deg F, solsture content
(1 deg ) f, llH Ku Output-

-;8fIPoserfactor,&fMr4168V3p'n
eith esciter, voltige regulator, short circuit

.protectionsinstrueentationtransformer

.and baseplate

14' il Carbon Steel Piping, 12ff 2fft '18.75 f.16 3.2 27.56 88.!f 375.H

psig design pressure, 57f deg F design.
'tesperature, class 2 seissic

Motor _0perated Valve, 125 VDC,. 1 If58.H 4.8 4.0 27.58 lif.H If5f.H
4'.18,|1200 psig design pressure,

; 57f.deg F design tesperature, class 2

,Seissic with Flanges 2 78.00 3.8 6.9 27.58 165.H 148.88

' Check Valve, 4' 10, 1296 psig - ! 725.fi 4.0 4.0 27.56 lif.H 725.fi

' design pressure, 57f deg F design

Temp, class 2 seissic uith flanges 2 56.H 1.6 3.2 27.56 88.fi 112.66
.

'4' 18 Carbon Steel Piping, 1288- lH f t 18.75 f.16 16 27.58 448.ff 1875.ff

- psig design pressure,.57f deg F design
teep

-Pipe Penetrations through 12' 3 125.ff 4.0 12.6 27.58 33f.H 375.H

concrete wall'(for above piping)

Pipe Hangers (for above piping) If 43.H f.1 1.f 27.56 IT.58 43f.H

Ir10 Carbon Steel Piping,150 psig
' design _ pre _ssure, 356 deg design teep IH f t 29.ff f.25 25.f6 27.58 687.5f 29ff.H

Pipe Penetration through 12' concrete:

mall (for preceding piping) 2 Iff.H 6.8 12.6 27.50 33f.ff 2f f.H

Pipe Hugers (for preceding piping) If 78.88 f.15 1. 5' 27.58 41.25 7H.ff

B-1

l * '



,

,
DETAILED COST ESi! MATE WORKSHEET

SUniASK.2A -

OPTION GQiLMnitiLEM.![EM ~ FACILITY TYPE PWR Page,Lof 6 ,

ML9 IMilE.MEMIM IES!!!8_t9E!_IO.EIM.t?IVEN PUMP

.8escrihi~~n ~$i~erial ~~~~ Eeri$i ~ ~ Unit Toiii Labor
~

~~~ Ear ~ ~ ~ ~EIi'eri$i'M Mo L

Ovantity Unit Labor Labor Rates Cost Cost
& Units Cost Hours Hours

"

3518StainlessSteelPiping,158 58 ft 38.H f.4 28.8 27.58 558.ff 19H.06
psig design pressure, 225 deg F design

~ teep, Class 2 Sesinic, installation in
reactor containeent-

Hangers 6 12. H f.8 4.8 27.58 132.ff 72.H

Pipe Tee - 3' Stainless Steel, !. 175.ff 3.2 3.2 27.58 88. H 175.fi
_150 psig design pressere, 225 deg F
class 2 seismic

; Motor' Operated valve, 125 VDC, 3'ID, ! 46H.N 4.f 4.8 27.58 lif.H 46H.H
150 psig design pressure, 225 deg F
design' teep., class 2 seismic

with 4 Flanges, S.S.,- 4 34f.H 2.8 8.8 27.56 22f.ff 1368.88

Hotor Operated Valve,.125 VDC, 3' 10 1 46N.N 4.0 4.0 27.58 !!f.H 46H.H
- 150 psig design pressure, 225 deg F
design tesp., non-seiseic

Turbine Control & Instrumentation
.to Control Roos-

Conduit, 2* GRS' 2f5 it 2.85 f.14 28.7 28.18 Of6.47 584.25.-

Condelt,~ 2' GAS, 98 'deg ELS 7 ea 7.lf f.5 3.5 28.16 98.35 49.7f

Pull loses- 2 ea 21.78 f.25 f.5 28.18 14.85 43.56

Hangers .' Supports' 21 ea 2.85 f.7 14.7 28.lf 413.f7 57.85

'

Locknots & Sushings 8 ea 1.47 f.35 2.8 28.18 78.68 !!.76

' Wire, 812 THW 74ff it f.86 f.fi 74.8 28.14 2879.48 444.ff

Concrete Wall Pen. 3 ea 25.N 2.6 6.8 28.10 165.88 75.H

-Tereinationsliesting&ID) 72 ea 1.H 1.f 72.6 28.168 2623.88 72.ff

j

l

:i
i

B-2 .|
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ds - e DETAILED CGST ESTIMATE WGRKSHEET

' 1 gugTASK,28

M il8N_ G||1,6 8 1[[lJ E_flitt FACILITY TYPE PWR Page ,3 of 6
. .IlllE.lWlllE IEElllE EEllfl.P.91.Ee TO MQIg_Rl!(q P,ygP.

Bescription
.

Naterial Material Unit Total Labor Labor Material

,
Guantity . Unit Labor Labor Rates Cost Cost

6 Units . Cost Hours Hours
a .-

.

Panel Space Control An ' 1 34N.N 31.0 31.0 28.18 871.1f 34ff.H
>3 ft: c etes IIKA Positions)
2 Centre! SU.

:13 Turbine /6en Variables

: Centrol 6 Instrumentation to Control
- Re. For NOVs (Use Esisting Penetration

~

for Containeent NOVs)

LConduit,l'.GRS-- 185 ft 1.lf f.98 14.8 28.18 415.88 2f3.58

. Conduit, N feg ELS, l' EAS 6 3.H f.35 2.1 28.19 59.ft 18.ff

ilangers 6 Supperts. 19 es 3.N f.5 9.5 28.!f 266.95 57.ff

Pull, teses 2 ea 21.78 f.7 1.4 28,18 39.34 43.56

Lecteuts 6 Susings, l' 3 ea - f 58 f.5 1.5 28.18 42.15 1.56

Standait,I'l/2'6AS 238 ft 1.85 - f.! 23.0 28.16 646.30 425.5

Canduit, 1 I/2' GAS, 98 feg ELS 6 ea 4.65 f.5 3.0 28.1f 84.38 27.98

Hangers 6 Supports 24 ea 3.H f.5 12.0 28.18 337.2d 72.fi

: Pull loses
~

2 ea 21.78 f.7 1.4 28.18 39.34 43.56

Wire, #12 THW 6298 ft f.96 f.ft 62.9 28.18 1767.43 377.48
.,e

Penetrations, Concrete Wall 4 ea 25.H 2.6 8.8 28.18 224.88 1f9.86

Panel Space in Control RM i ea 5Nf.H 4.8 4.8 28.16 !!2.48 5fH.fi

TerCinations liEsting,10) 36 3.N f.2 7.2 28.19 262.32 If8.ff

Power to MOVs-in Containeent linct
Relay Controll

Conduit Grs, t 1/2' 98 it 1.85 f.! 9 28.10 252.9 lu. 56

11

B-3
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"' ~
DETAILED COST ESTIMATE WORKSHEET

'SUITASK 2A,.

h

' WTI? (MTANAl,1[[1_[M_{T[M FACILITY TYPE ,_PWR Page_4oL_6_

_ MIN t_IR H E_E M M IM R tt(IING POWER T L M [M . DRIVEN PUMP

Bescription Material Material Unit Total Labor Labor Material
. Quantity Unit Labor Labor Rates Cost Cost

& Units Cost Hours Hours

bre, #6 TW 188 ft f.26 f.f6 18.8 28.19 363.48 46.88

-Locknuts & Bushings,.1 1/2' 5 ea 't.ff 1.f 5.8 28.18 14f.5f 5.8

'Nire, f!2 TW 368 ft f.f6 f.fi 3.6 28.18 1f1.16 21.68

Elboss, GRS ff deg,~1 'l/2 4 ca 4.65 f.5 2.0 28.18 56.28 18.6f

Nangers & Supports- If ea 3.H f.5 5.8 28.lf 146.56 3f.ff

Poser to MOV Outside Containment
1 Relay Controll

$

' Conduit,' GRS, i 1/2' 25 ft 1.85 f.! 2.5 28.19 78.25 46.25

' Conduit, 98 deg Elbos., i 1/2' GAS 2 ea '4.65 f.5 - 1.8 28.10 28.1f 9.38

Wire,If6TW Si ft f.26 f.f6 3.0 28.18 84.38 13.88

/Nire, 112 THW . Iff it f.f6 f.ft 1.8 28.19 26.19 6.ff

Hangers & Supports 3 ea 3.fi f.5 1.5 28.18 42.15 9.88

'

-4169V FWR Free 6en To SW6R

'lEsergency $6 03)-

I Coiduit,3'6RS ' 135 f t 5.31 f.23 31.2 28.18 876.7f 716.85

. Conduit,.3' GRS, 98 deg ELS 5 ea - 21.f7 1.8 9.8 28.18 252.9f 165.35

Pull ~ Box - I ea 65.N 1.8 1.0 28.18 28.18 65.fi

' Wire, 4/f, TWH (WYEl 546 ft 2.11 .f 3 ' 16.2 28.16 455.28 1139.46>

Hangers n Supports : 14 ea 3.fi f.5 7.8 28.18 196.76 42.06

Locknuts & Bushingi 4 ea 4.36 1.8 4.0 28.18 112.4f 17.2f

Concrete Wall Pen. 2 ea 25.8 2.f 4.8 28.18 !!2.48 Sf.ff

Breaker, 3 Pole m/ Aux -
.

I ea- 1758.ff 8.6 8.8 28.18 224.06 1758.ff

Contacts, 568 AMP 4168V, NEMA 1 Enclosure

B-4

.a



-
.

_

i ~ -

DETAILED COST EsiinATE houSHEET
~

SUBTASK,)A

)
' OPTI? WILME!IltJ.R !IIM FACILITY TYPE PWR Page,5 of 6,

_MINLIRtLNLIUBeIE IF.511M.tRH.ILMIM.HIMLtR
- - . _ . _ . .__. ___ __ - ___

tBescription Material Material Unit Total Labor Labor Material
Guantity Unit Labor Labor Rates Cost Cost

..J - , . -& Units Cost Hours Hours

.. ......___... _ . _ _ . ..__

J teseal Esisting Containment Pen. 1 EA 2ff.f 16.f 16.8 22.38 356.88 2ff.fi

..SUOTOTAL 2156.7 68431.23 '47364.89

(ContainmentLabor) (41.9) (1989.69)

Stettiluutt!altiteett
Start up test Annual 52.f 48.ff 2f8f.ff
.Neetly: I br

B-S
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.- ~Subtast 2A - Facility Type PWR Page 6 of 6
-;8ption Steae 8 riven Turbine Generator /MB Pump

; .

COST SUMMARY

ICl91991.lfs))llillgt {pwCa}e Base Case HighCa}g

'

.Later.ProductivityAdjusteentt
LLabor liners 2998(7411 326f(6611 4391(491)

. Labor Cost . _
l 81,664 1 91,562 1123,329

Labor + llaterial Cast (subtetall $529,029 $538,927 5578,694

Attributable to Equipeent '$529,829 $538,927 1578,694
ottributable to Structures .$ f $ f i f

SeegraphicalAdjusteest. (851) (fIl (1151)

. Labor + Raterial Cost (subtetall_ $449,675 $538,927 $656,298

Engineering and 8eality Assurance (251) $112,419 4134,732 1164,f75
-Subtetal 1562,994 $673,659 $82f,373

,

: Fries centracter liarkup (251) $146,524 $168,415 $285,f93o
'

-subt tal s792,618 $842,074 si,f25,466

,
kstatises.mLI$1siteses

'LaborProduttivityAdjusteent-
. Labor lleurs 69 (75I1 78 (671) if415fIl
Leber tests t 2,773 6 3,104 4 4,168

- . Labor + listerial Cost (subtotall i 2,773 $ 3,1f4 1 4,168
'

;SeegraphicalAdjusteent (851) (fIl (1151)

Labor and flaterial Cost (subtetall i 2,357 s 3,104 8 4,784

Present Value Facter (101,25 yrset.807 cueulativel>
.

"Subtetal i 21,229 $ 27,954- 8 43,f84

]g63[: 1723,847 6870,f32 11,f68,558

'are fProductivity facter is everage neighted by hours )pth inside and outside containestn. Productivity f actors inside containeent
half these outside.

' ' '

,

B-6
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DETAILED COST EST! RATE WORKSHEET

yAg 7 ,

' Smi4SK,3t -

'cPnJ CoSrenttil_Fy_.tity. FACILITY TYPE,_PW Page,Igl.6,
.I8110I gliqLGQmit.IQ_9J!MlH_P.R'

.... . . ...___ _ . .__.. __.... ...

}Bescription Material Material Unit Total Labor Labor Material

Guantity Unit Labor Labor Rates Cost Cost

. ~ & Units . Cost Hours Hours
. .. __. ... _ _ ____ _ ..____..__- . . . _ __ __.

,

"OtitietLittiallatient

Lfurbine Iriven Pump, capable of 1 379,5ff.fi 1,5N.N 1,5ff.ff 27.58 41,258.ff 379,5ff.ff
supplying IN gpa at 2200 psi >
rated for 225 det F section supply>

toep; steas supply 900 psi,' 528 deg F.
:esistere content < 17.

f3'-18 Carbon S' teel Piping, 12H : 28 ft .11.40 f.07 1.4 27.58 38.5f ' 228.fi

?psig design pressure, 578 deg F design
teep,' class 2 seissic '

- Noter operated Valve,125 VOC 1 465.ff 4.f 4.8 27.58 lif.ff 465.88'

3' IB,"12ff psig desip pressure, .
_ .500 deg F. design teep.,' Class 2

;lesiaic,withFlenges? 2 4f.N 2.3 '4.6 27.58 126.58 Of.H

-

iCheck Valve, 3' 10,'12N psig I 5ff.N 4.* 4.0 27.58 lif.H SN.fi
designpressurej$7HegF. design

iteep, class 2 seissic with 2 flanges .2- 48.fi 2.3 4.6 27.58 126.58 H.ff

'31 18 Carbon Steel Piping, 12H .. 188 ft 11.48 f.f7 7.f 27.58 192.58 Il4f.f6
psig design pressere, 57f deg F design temp

- Pipe Penetrations through 12'. 2 IN.N 4.0 6.8 27.58 226.H 2ff.ff
Concrete mall (for above piping)-

Pipe Hangers (for above piping) If 48.H f.1 1.8 27.58 27.58 4H.ff

.0* Il Carbon Steel Piping, 15:f Si it 29.H f.15 7.5 27.50 2f6.25 1458.fi

psig design pressure, 358_deg F design
> teep .

> Pipe Penetrations through 12' 2 IN.H 4.8 8.8 27.50 228.H 2ff.H
concrete mall (for preceding piping)

Pipe Mangers (for preceding pipingi 5 ff.H f.15 f.8 27.58 22.60 356.H

3'1 Stainless Steel Piping, 3fH Sf it. 9f.H f.66 33.0 27.58 9f7.5f 45H.fi
psig C: sign pressere, 2ff deg F
design teep

<>

B-7
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GETAILED COST ESTIMATE WORKSHEET |

!

SUBTASK _f) l

0PilON GQil_Mg!{{{_FGR_ST[M FACILITY TYPE __PWR Page 2 of 6
,

- _IllM!.IF_ti!!LGMP.Lt!.19.GHAR6|N8_ PtmP |

Description Material Material Unit Total Labor Labor Material
Quantity Unit Labor Labor Rates Cost Cost
& Units Cost- Hours Hours

*

' Pipe Penetrations through 12' 1 . IN.fi 4.0 4.0 27.58 lif.ff Iff.ff

Pipe Hangers Her preceding piping! 5 48.fi f.1 f.5 27.58 13.75 2ff.ff

: Motor Operated Valve, 125 VDC 1 66N.H 18.3 If.3 27.58 283.25 66ff.ff
3'' ID, 3888 psig design pressure
2H deg F design teep

- Pipe Tee, 4' to 32' reducing. ! 458.H 8.8 8.0 27.56 228.ff 45f.86-

3fN psig design pressure, 2ff deg F
design trop..

:3' ID Stainless Steel Piping,156 Se it 3d.fi f.4 28. f . 27.58 556.ff 19ff.00
psig design pressure, 225 deg F

:sesign teep., Class 2_ Seismic, installed
'ij reactor containment with
6 hangers. 6 12.fi f.8 4.8 27.58 132.N 72.ff

: Pipe Tee - 3' Stainless Steel' i 175.H 3.2 3.2 27.50 88.N 175.N
158 psig design p;ressure, 225 deg F-

. design trap., Class 2 Seismic

: noter Operated Valve, 125 VDC 3' ID 1 205.H 6.3 6.3 27.56 173.25 ef5.N
150 psig design pressure, 225 deg F

' design teep., Class 2 Seissic

Motor Operated Valve, 125 VDC, 3' ID 1 Sf5.fi 6.3 6.3 27.58 173.25 Bf5.0f
:158 psig design pressure;, 225 deg F
' design teep, non-seiseic

PUR & Contr to MOVs inside Containment

'

' Conduit,' l 1/2' CRS 162 ft 1.85 f.! 16.2 28.18 455.22 299.78

Conduit,:1 1/2' 68tS, 98 deg ELS 4 ea 4.65 f.5 2.8 28.18 56.28 18.66e

Hangers & Supports 16 ea 3.ff f.5 8.ff 28.18 224.89 48.08

. Pull to:1 i ea 21.78 f.1 f.7 28.18 19.67 2!.78

Lectn:ts & Bushings 3 ra 1.ff 1.H 3.N 28.18 84.38 3.08

B-8
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' DETAILED COST EST! MATE WORKSHEET

RSTASKJ

. #Tlw G9tI_Mnilli_EM_II(M FACILITY TYPE PWR Page,3 of__6_
m
'~

.RIELiguillE GRELLIt,GMMlus PunP,

8escripties Material Material Unit Total Labor Labor Material

Guantity Unit Labor Labor Rates Cost Cost

& Units Cost Hours Hours

C'*re, f6 TW ~ 658 ft f.26 f.86 39.fi 28.18 1995.98 169.66

J :re,812 T N (fl- 13ff it f.f6 f.ft 13.ff 28.19 365.38 78.ff

' Put & Contr to MOV in Piping Area
.

Conduit, i 1/2' GRS 7f it 1.85 f.! 7.8 28.19 196.78 129.58

Candelt, ! t/2' GRS, 90 deg ELS 3 ea 4.65 f.5 1.5 28.lf 42.15 13.95

Hangers & Supports 16 ea- 3.fi f.5 8.08 28.10 224.8f 48.00

Pull les 1 ea 21.76 f.7 f.7 28.19 19.67 21.78

jLockouts& Bushings 3 ea I.ff 1.fi 3.ff 28.18 84.39 3.fi

'fre, f6 TW 658 ft f.26 f.f6 39.fi 28.16 1995.98 169.99

Wire 012' T W (81 13ff it f.f4 f.ft 13.fi 28.19 365.36 78.09

PWR 6 Centr to M0V in Piping Area

;.Ceedelt, 1 1/2' GRs 7f ft 1.85 f.! 7.66 28.19 196.79 129.56

-

conduit,1 l/2' SRS, 96 deg RS 3 ea 4.65 f.5 1.5 28.19 42.15 13.95

Mangers & Supports 7 ea 3.ff f.5 3.5 28.18 98.35 21.ff

E:re, 66.TW 148 ft f.26 f.f6 8.4 28.19 236.64 36.48

Wire, #12 iM . 286 ft f.f6 f.fi 2.8 28.19 78.68 16.89

Concrete Wall Penetrations 3 ea 25.fr 2.9 6.69 28.16 -168.66 75.66

Puk & Contr to liDV (4-5/A-fl

Conduit, i 1/2' GRS 86 f t 1.85 8.1 8.6 28.19 241.66 159.16

Conduit, 1 1/2 GRS, 98 deg ELS 3 ea 4.65 f.5 1.5 28.19 42.15 13.95

Supports & Hangers 9 ea 3.fi 6.5 4.5 28.ls 126.45 27.ff

Wire, f6 THW 188 ft f.26 f.06 19.6 28.19 3d3.48 46.06

B-9
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DETAILED COST ESI! MATE WGP.KSHEET

:SutiASK_2|-

~CPflor,,,,,GH[,Mg!l[[,[M,1KM FACILITY TYPE ,,PWR Page,4,,cf 6
_MIKLIMilE.GNMt !LGM!8.1M,PgP,

Sescription Material Material Unit Total Labor Labor Material
Quantity Unit Labor Labor Rates Cost Cost'

& Units Cost Hours Hours
: - __ .... . _ . ...- . .. . ..- ..

Cre, 812 TW 368 ft f.86 f.fi 3.6 28.18 181.16 21.68

Centrete' Wall / Floor Pens 3 ea - 25.fi 2.fi 6.8 28.18 168.66 75.ff

Tersinations liest/18),o All MOV PWR 48 3.ff 1.fi 48.9 28.18 1348.0f 144.fi

NOV Nonster/ Control Circuits
- Centainment MOVs -:

-Conduit, l' GRS' 60 ft 1.18 f.f8 4.8 28.16 134.88 66.06

' Conduit, l', GRS, 90 deg ELS 2 ea 3.fi f.35 9.7 28.!f 19.67 6.ff
.8 Conduit,' ! t/2* 6R$| 195 ft 't.85 f.! 19.5 28.18 547.95 366.75

.

Conduit, 1 1/2' GRS, 98 deg ELS 4 ea 4.65 f.5 2.9 28.18 56.2f 18.66

hil_ % 1 ea 21.78 f.7 f.7 28.16 19.67 21.78

; Supports & Nangers ; 25 ea 3.fi f.5 12.5 28.18 351.25 75.99

Trc,.ft2 TM - 3058 ft f.f6 f.81 38.5 28.If 857.f5 183.fi

IPiping Area NOVj

U Conduit; l' ERS, ff deg EL~ 2 ea 3.fi f.35 f.7 28.18 19.67 6.99

LConduit,l'GR$. '33 ft 1.18 f.88 2.6 28.10 73.f6 36.38

-Confuit, l' GRS, 90 deg EL - 2 ea - 3.99 f.35 f.7 28.18 19.67 6.fi
'

Nangers & Supports 4 ea 3.fi f.5 2.0 28.!f 56.2f 12.ff

' Wire, fl2 T W 1319 ft. f.f6 8.81 13.1 28.16 368.11 78.68

~

Lockouts & Bushings 4 en f. 5 1. f - 4.f 28.18 !!2.48 2.fi

~Lechnuts & Busings,-l 1/2' 2 ea I.ff 1.fi 2. 6 28.16 56.20 2.ff

INote; 3 Movs share i 1/2' Conduit

!

B-10
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@> DETAILED COST ESiinATE WORKSHEET

NsTaW n.,

J [WilW (Ol[.M Mill (M.lgM FACILITY TYPE.,PWR Page.5 of 6

r RINE.IElllLGtlMt.II.GMHitt.tR
. . . _ .... ... .. ... .. .. . _ .. ..

.. Gescription y Raterial -Raterial Unit Total Labor Labor Material
m-as - ' 7 9 :'~

"

'Guantity~ Unit Labor : Labor Rates Cost Cost
* 6 Units Cost Hours Hours

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

, -lWV Noniter/ Cont'r Ckts

JA0V (4-5/A-Bl.
-:;Cenduit, l' MS . . 96 f t - 1.1i f.88 7.7 28.10 216.37 If5.68

.'
~

-: Confeit,' 90 deg ELS 3 ea 3.fi f.35 1.1 28.18 30.91 9.06

~

Nangers & Supports. 'If ea 3.fi f.5 5.H 28.18 14f.58 3f.H
. . .

" Lectests & bushings,' 1* 2es f.56 1.H 2.06 28.10 56.2f 1.ff

Wis , 012 INW 6H f t f.f6 f.fi 6.H 28.lf 168.68 36.He,

: Tereinstions,' Tests,10 '(All MOV Man) 48 ea 3. H f.2 9.6 28.18 269.76 144.H

.. Concrete Wal'!/ floor Pens 8 ea 25.H 2.8 16.H 28.lf 449.68 2H.H
'(4 NOV Ran./Contr)-

'

FPanel-Space, Centrol Re, 4 NOVs ! ea .5fH.H 4.f 4.f 28.18 112.4f SfH.ff
y .

^ Reseal Esisting Containment Pens ! ea 2H.H 16.f 16.f 22.38 356.00 2H.ff

SUSI0iAL' 2H3.9 55,208.41 498,211.21

L '(centeineentlabor) (196.9) (5231.31)

' btr.ilitti.itL!!fillttitit -
s- Annual 52.f 4f.H 2808.ff. Start.up test ' '

,

y

+;.

g.-

1

11 - 1 1

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



Subtasi28k,
.

Facility Type PWR Page 6 of 6,

,

- Option Steae Driv.en Turbine Charging Pues .

COST SUMARY ,

l

1
'

19tisia!!Jul!!1!!!9e !n_ fur !nt_Gur HigL?nt

LaborProductivityAdjusteent!
Labor Hours 3349(621) 3775(5511 5864(4111

Labor Cost t 92,358 1104,184 5139,652

t !.aber + 8!ateria! Cost (subtota!) 158!,825 1512,779 1548,321

- Attributable to Equipeent $5ft,f25 $512,779 1548,327

: Attributable to Structures i f $ f $ f

-GeographicalAdjusteent' (851) (fIl (!!511
Labor + Naterial Cost (subtotall 1425,871 6512,779 8638,57f

Engineering and Guality Assurance (251) lif6,468 $128,195 1157,644
~

.

Subtotal. 1532,331 664f,974 8788,228

. Prime contractor Markup (2511 8133,f85 $160,244 8197,f55

iSubtotal 8665,424 1801,218 8985,275

: 9tf!!llen_!!U!!!1teles!

. Labor Productivity Adjusteent
Laborlleurs 69 (751) 78 (671) 104 (Sill
La6er Costs I 2,773 $ 3,1f4 1 4,168

.

Labor e Material Cost (subtotall I'2,773 $ 3,104 1 4,160

GeofraphicalAdjusteent (851) .(f!) (1151)

. Labor and Material Cost.(subtotall i 2,357 8 3,1f4 5 4,784

Present Value F.ctor (101,25 yrs =9.ff7 cueulativel
' Subtotal i 21,229 $ 27,958 843,869

i ; jpljj - $686,653 8829,116 81,818,679

1.tProductivity factor is average weighted by hours both inside and outside contaiasent. Productivity factors inside containeent
are half those outside.

B-12
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__

DETAILED COST ESTIMATE WORKSHEET

SUBTASK,20 ~

OPi!DN,,,@lLM&lS[SFOR_DEDICATQ FACILITY TYPE _PWR Page_Lgi_6_,

__t![KLIERIt!Ni,tQKL{Q,[!Q{gR,g[g((MP__,

Description Material Miterial Unit Total Labor Labor Material

Quantity Unit Labor Labor Rates Cost Cost

& Units. Cost Hours Hours

QtittatLlasta!!!!!ea
:

3* IB Stainless Steel Piping, 158 54' 38.ff f.4 28.8 27.58 556.f8 1,9ff.fi
.

psig design pressure, 225 degF design
tesp., Class 2 Seissic, installable
to reactor containsent with 6 hangers 6 12.ff f.8 4.8 27.50 132.fi 72.08

Pipe Tee - 3' Stainless Steel, t 175.fi 3.2 3.2 21.58 88.fi 175.fi

158 psig design pressure, 225 degF
design tesp., Class 2 Seismic

Motor Operated Valve, 125 VDC, 3' 10 1 4,6ff.ff 4.8 4.0 27.58 lif.fi 4,6ff.f8
150 psig design pressure, 225 degF
design tesp., Class 2 Seismic
s/2 Flanges, 3' SS 2 348.ff 2.3 4.6 27.50 126.56 688.f!

Motor Operated Valve, 125VDC, 3' 10 1 4,688.98 4.8 4.0 27.58 !!f.fi 4,6ff.fi
150 psig design pressure, 225 degF
design teep., non-seiseic mith
2 Flanges, 3' 55 2 349.fi 2.3 4.6 27.50 126.58 688 E

PWR & Control for h0Vs in Containment

Conduit, t 1/2' 6RS 162' l.85 f.I 16.2 28.16 455.22 299.70

Conh it, i 1/2' 6RS, if deg ELS 4 ea 4.65 f.5 2.0 28.16 56.29 18.65

Hangers & Supports 16 es 3.ff f.5 8.8 28.10 224.88 42.ff

Pull Son i ea 21.78 f.7 f.7 28,19 19.67 21.78

Locknuts & Bustings 3 ea 1.fi 1.9 3.8 28.18 84.3d 3.fi

Wire, 16 THW 650' f.26 f.06 39.fi 28.18 1,695.98 169.fi

Wire, 112 THW 13ff' 4.86 f.f! 13.88 28.19 365.36 70.00

MOV Monitor 6 Control

Conduit,l'GRs 255' l.lf f.88 26.4 28.19 573.24 288.58

Conduit, l' GRS, 98 de; EL 6 ea 3.ff 6.35 2.1 28.16 59.ft 18.ff

B-13
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DETAILED COST ES!! MATE WORKSHEET

SUBTASK,20 |,

|

K OPi10N,,,(QlT_ANK!$1LF,QR_g|{(Al(0
.

FACILiiY TYPE _PWR Page,2 of 6

f z tl(KLIRMIM.PQRLlQ, Mig 6,MIVEN PUMP,,,

Description Material Material Unit Total Labor Labor Material
Quantity.. Unit Labor Labor Rates Cost Cost

- 6 Units- Cost Hours Hours

: Pu ! los 2 ea - 21.78 f.7 !.4 28.18 39.34 43.56

-Locknuts & Bushings. 1 ea f.Sf 1.f 7.8 28.18 196.78 3.58

Nangers & Supports- 26 ea 3.ff f.5 13.ff 28.18 365.38 78.H

' Concrete Wall / Floor Penns 4 ea ' 25.fi 2.f B.0 28.10 224.8f Iff.fi

fAesealEsis'tingContainmentPenn i ea 2H.H 16.8 16.8 22.38 356.88 2H.ff

Panel Space, Control Re, 2 Mt.vs . I ea 5,Hf.fi 4.f 4.8 28.lf 112.4f 5,fff.ff

Power for '416fvSW6ft 4

~

_ Diesel Generator Set,'
16V14960, SM -ll H KW,
4166V 60:42, .BPF, Radiator

Cooled Engine i es ll5,fH.H Iff.fi Iff.H 27.58 2,758.H !!5,fH.ff

Feel Storage Tank, 756 6a1. I ea 16f.H 2.68 2.fi 27.56 55.H 16f.ff

h

Feel Pump, 25 PSI,5 6PM i ea lH.H 4.0 4.f 27.5d lif.fi iff.fi

e
Fuel Line, 3/4' - 25 Ft 1.85 f.16 4.6 27.58 !!f.fi 26.25

^ 1 Ft 2f.ff 8.4 4.4 27.58 121.fi 228.94latake Duct, 12' 1

Enhaust fruct, 28 in 5 Ft 48.H f8 4.8 27.50 lif.fi 288.00

. Generator'Switchgear Set I ea'

n/ Breakers included in DG Set

-; Eshaust Sound Attenuator i ea
~

[- Start Systee; I ea 756.ff 8.8 8.6 27.5f 228.H 75f.H

,

)

I J5 N Sq ft lifg for 0/6

Site Preparation.. Allow 256.fi 8.8 8.8 25.H 2H.H 25f.H

B-14
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4, ! I DETAILED COST ESTIMATE WORKSHEET

y ;;
J StWHSK.jp -

PD _Wil0N E g|Kf$l$ F M .lE9[Gg[[[
.

FACILITY TYPE PWR Page ,3 of 6

31E.lRE!!all PMR TG llOTWJIN!.Rhf
. . . . . .. . .. ... .. . .. ... . ..

40escription flaterial Material Unit Total Labor Labor Material
. Quantity Unit Labor Labor Rates Cost Cost

6 Units Cost Hours Hours

,.,;_ _.
-

.Escavation & Backfill? 45 Cy. 1.H 1.8 45.0 18.fi 818.H 45.88
-

Festing 6 Foundation 11.25 Cy 56.00 f.2 2.3 18.H 41.4f 638.H

Centrete Fleer Sla6 -if Cy 58.H f.16 1.6 18.N 28.8f 588.fi

ICentretetieckMall. 1000 sq.ft. 1.H f.95 5.4 38.ff 1,628.ff 198f.00

. . Concrete i Stab Reef - 588 sq.ft. 3.85 .f2 18.8 36.f0 3H.H 1925.H

-Smild lip,' icaulate Asef '500 sq.it. f.55 f.f3 15.0 38.H 45f.ff 275.H
.

. Roll lip toer, !fsif Elec ! es 2Nf.fi 8.8 8.6 38.fi 24f.H 2Hf.ff

Cility,Plushing,& Piping 5N sq.ft. 1.8 f.f3 15.8 38.ff 45f.H Sff.ff

j3/4. Conduits /3fl2 Wire, Fittings 25f Ft f.86 f.88 2f.8 28.10 562.fi 215.H

Nester, Electric, 7.5 KN'
-Espiesien Proef: 1 ea - 358.H 3.f 3.f 28.18 84.38 359.H

Lights, Esplosion Preef 7 ea - 4f.58 1.2 8.4 28.18 236.f4 283.58

- 200 A Bldg Service & Panel 1 es 891.H 7.f 7.8 38.H 218.H 891.N

! ent Fan 6 Leuver i ea 2,006.N 8.8 8.f 27.58 228.H 20H.ffV

~.fireBetection/ProteittenSystes. I ea 125H.fi f.ff 8.9 f.9 f.f 125H.H

Paint - 15N sq.it. f.83 f.ft 15.8 21.26 318.H 45.8

Personnel lears, 3:7 2 ea 3N.H 8.6 16.8 28.H 379.ff 6ff.fi

Penetrations

.Intate 12' I ea 5.fi 1.8 1.8 27.58 27.58 5.N

,
Eshaust,' 28 in - I ea if.H 1.8 1.0 27.58 27.5f if.ff

. Fuel Line, 3/4' i ea 1.6 1.6 1.8 27.58 27.51 s.H

'Elec Service, 2* I ea 1.fi 1.8 1.0 27.50 27.58 1.8f

,,

B-15
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DETAILED COST ESi! MATE WORKSHEEI I
|

SUSIASKJ

/0Pil04,;(Q1T_ g i!S FOR DE0!CATED FACILIIT iffE _PWR Page,4 of 6,

, lMRLlM[NQ. POWER TO NOTOR DRIVEN PUMP

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

Sescription- Material Material Unit Total Labor Labor Material
Quantity Unit Labor Labor Rates Cost Cost
6 Units Cost Hours Hours

4 ... .. ..... ..... ... ... ..... ... . ....... ... _ .. ___.

s . .

Plushing, Inlet, 6 Drains 2 ea 25.fi 2.f 4.0 36.fi 12f.f6 Sf.ff

B/6 Output, 3' I ea 25.fi 2.8 2.0 28.18 56.28 25.fi

I/6 Control / Monitor, l' i ea 25.96 2.6 2.8 28.18 56.26 25.ff

Eacavation, 758 Cal Tank- 6 Cy 1.ff 1.8 6.8 19.ff !!4.00 6.pf

Backfil'1 '. 2 Cy 1.fi 1.f 2.0 19.ff 38.06 2.fi

Tie-in,CETo4160VSW6R4

Conduit,:3'SRS: !!5' 5.31 f.23 26.5 28.18 744.65 61f 65

Ceedelt,'3' SRS, 90 deg ELS 4 ea 21.f7 1.8 7.2 28.10 282.32 84.28

Nangers 6 Supports - -12 ea 3.fi f.5 6.8 28.18 168.68 36.ff

Nire, 4/f'INW (UTC) ' 46f'. 2.11 f.f3 13.8 28.lf 387.78 97f.66

Tereinations, Testing,10 8 ea 5.2d f.25 '2.9 28.18 56.2f 41.6f

Concrete Wall Penetrations 4 ea 25.fi 2. 8 8.6 28.18 224.8f Iff.ff

- ;preaker, 3 Pole W/Aus Contacts I ra ' 2fff.fi 14.0 14.f 28.lf 393.40 2fff.ff

- fl60V 5ff Aep, NERA I Enclosure

ID/6MonitorandControl

; Conduit,-l 1/2' GPS 58 Ft 1.ei f.! 5.0 28.18 14#.58 92.58

[ Conduit,'lI/2',GR$ELS- 3 ea 4.65 f.5 1.' 28.lf 42.15 13.95.

:

= Haagers & Supports 5 ea 3.fi f.5 1.5 28.lf 78.25 15.ff

.Dre,512IHW 1,5ff it f.06 f.f! 15.0 28.19 421.50 9f.ff

II.I6
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DETAILED COST ESi! MATE WORKSHEET

,'susiast.gp-

: GPflou.__GMLMEIlll_EM_KtK6It! FACILIIf TYPE _ PWR Page_5 of 6

tele _IlmIIM.MKLIQ_MIM.RLEN PUMP __
..-- . _ _ . . .____ .__ ... . .... ..... ....- . ___....- ....-_ -

-

Bescription~ Material Material Unit Total Labor Labor Material

Quantity Unit Labor Labor Rates Cost Cost

|EUnits Cost Hurs !!surs#

,

Wire fl2 THW 1598 ft f.86 f.ft 15.6 28.19 421.56 90.00

- Panel Space Centrol Re

'Asseter i ea 915.fi 2.8 2.6 28.18 56.28 915.08

_Voltaeter |1 ea 915.96 2.6 2.9 28.18 56.28 915.00

facheseter 1 ea Ifff.fi 2.f 2.6 28.16 56.26 1996.08

Start Sw . I ea 286.fi f.5 f.5 28.18 14.85 228,88

Esc' iter finitiall Sn 1 ea 288.fi f.5 f.5 28.19 14.85 28f.fi

-liese! Temp lauge ! 'ea 389.fi f.5 f.5 28.18 14.85 38f.ff

Sen Teep Gauge ~ ! ea 25f.fi f.5 f.5 28.18 14.95 256.66

Fire Indicator i ea Ifff.fi 2.0 2.6 28.18 56.26 Ifff.f8

-IRA Indicator 3 ea 165.99 f.5 1.5 28.19 42.15 315.fi

IKA Pull in Suitch I 'ea 456.68 1.8 1.8 28.18 28.16 456.f8
~

,

Concrete Wall f a 1 ea 25.ff 2.6 2.6 28.16 56.2d 25.fi

SUSTOTAL: 697.7 18,792.52 169,683.47

ICentainmentLabor) (118.5) (3,387.871

OfftallfBl_kfLO!lgigngggg
Check generator.oi! & saler,
stort and load
Weetly: 2 Hrs. Annual 184.0 46.fi 4,166.66

.

B-17

.



[.:
1

.. I
. Subtask 2D' facility Type PWR Page 6 of 6
Clion : Dedicated Diesel 6en./M0'Puep

COS7 SUMMARY

Rinie#1Jul!!!!!Los L9rJun Inflns ' Hi n__c t
~u

Labor Productivity sJsusteents
: Labor Hours if26(681) 1144(611) 1517(4611

Labor Cost .
.

$ 27,637 5 3f,8f8 1 48,854
Labor.* Material Cost (subtotall $197,32f $200,491 $21f,537

. .

TAttributable to Equipeent $164,186 1166,436 1173,169

. Attributable to Structures t 33,814 8 34,855 $ 37,372
..

GeographicalAdjusteent (851) (1981) (!!51)

Labor + Material Cost (subtotall $167,722 $2ff,491 9242,118

. Engineering and Ouality Assurance (251) $ 41,936 $ 58,123 8 60,529
~. Subtotal- 5299,652 $258,614 83f2,647

Prime Contractor Markup (251) $ 52,413 8 62,653 $ 75,662
' Subtotal $262,865 $313,267 $378,389

9BfCAlifn_f9L!!fi91f!!9ff

LaborProductivityAdjusteent
Labor Hours' 139(751) 155(671) 296(5f11

Labor Costs. .

t 5,547 $ 6,289 $ 8,328
- Labor + Material Cost (subtotall l 5,547 8 6,2f9 1 8,320,

|Seegtaphica!Adjusteent (851) IfI) (l1511
Labor and Material Cost (subtotall 8 4,715 8 6,289 9 9,568;;

1.Present Value f actor '(101,25 yrs *9.ff7 cumulative)
Subtetal

'

t 42,468 $ 55,924 6 86,179

jlgigi 1384,533 $369,191 1464,449

- nt .lProductivity f actor is an average neighted by hours both inside and outside containeent. Productivity f actors inside containment-
,'' are halI these outside.

[

| n
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DETAILEO COST ESilRATE W)RKSHEET

- Tsuefast.g '

.8Pfles -G98Le!!LIllt.ER_IttlGellt FACILITY TYPE ,9WR Page Lof 4.
~

Mein CittLit.tlEGlLLIQ.GHlflut_51!!!
. _ _ -

. . . ... .... .- ..._____. .....

-.0escription Material Naterial limit - Total Labor Labor Material

. Quantity limit -Labor Labor Rates Cost Cost
,

b limits Cost Hours Hours

^:leinal Installationy g

Diesel triven Puep, capable -
fof-supplying 100 ye at ifH
psi, self prising, battery

' start, radiator cooled,120.degF:'

section supply, .NPSSN f t . .I 15fN.H . IN.8 IN.f 27.50 2756.ff 15fH.ff

'tieselFeelStorageTank,'
_

_ 100 gallens ! 150.00 3.8 3.f 27.5f 82.5f 158.fi

: 4"Il Carben' Steel Piping, <
250 psig desip pressure,

)1 3 degF design teep.,.

.ElfEEttBd.lili4[[g[[gn, 58' 18.75 -f.f7 3.5 27.58 96.25 937.56
.

.4M 18 Carben Steel Piping,
250 psig design presure,

.

1 ] degF. design teep. ' - Sf' 10.75. f.16 ' O.f 27.56 226.H 937.58
'

_

ifPipePenetrationsthrough
112' concrete mall' (fer.'

proceeding piping) ! IN.N 4.f 4.9 27.58 !!6.06 Iff.66

; Pipe Mangers (for preceeding

|pipingt.
'

5 43.N f.5 2.5 27.58 68.75 215.f6

Pipefee-4'[lOCarbenSteel,
1250 psig desip pressure,158 degF
desip tesp.: '1 206.H 10.5 18.5 ~7.58 SfB.75 2f6.f8

u Noter Operated Valve, 25fvtC, 4' 10 - ! 7H.H 4.f 4.6 27.56 lif.ff 796.66

, ' a250 psig design pressure,150 degF
design teep, with Flanges 2 7f.H 3.1 6.2 27.58 17#.56 148.fi

?2? Il Carben Steel Piping, 175f
J psig design pressure,150 degF de- -
sip teep.,' gg(Egggg( [ggtg[[gt[gn 58' 6.26 f.f5 2.5 27.56 68.75 3tf.H

2110 Carbon Steel Piping,1758 'psig
fesign pressure,158 degF design trop 58' 6.2f f.f8 4.f 27.5f lif.H 318.88

.

Pipe Penetrations through 12'

B-19
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DETAILED COST ESilMATE WORKSHEET

|SU8 TASK,jQa,,,,,,,,.

|_0PTION- ' (Q$i_ANALYill_FQLQ(DICATED FACILITY TYPE BWR Page 2 of 6
__tKKLGQRut_tlMGRLIt_GHAR6fM6 PUMP
c

~5escription= -Naterial Material Unit Total Labor Labor Material
Quantity Unit Labor ' Labor Rates Cost Cost
6 Units Cost' Hours Hours

Concrete n'all (for prec'eeding piping)' ! IN.ff 4.f 4.f 27.58 !!f.H Iff.fi

~

' Pipe Hangers (for preceeding piping! 5- 38.H 2.8 If.8 27.56 275.H 158.ff

Pipe Tee. '2' ID Carbon Steel,1756
;sig design pressure, !$f degF
design te_sp.'- ! 75.H 9.6 9.6 27.50 264.88 75.H

Noter Operated Valve 258VDC, - !. 955.H 5.8 5.0 27.58 137.50 955.fi
22.10,1758 psig design

- pressure,158 degF design teep.
: with.2 flanges 2 17.H 1.f 2.6 27.58 55.H 34.H

,

PWR 6 CONTROL, 30VS

- -Conduit, ! t/2 6RS 28f Ft 1.8 f.! 28.6 28.19 186.86 518.H

Conduit, 1 1/2 SRS, 98 deg El 6 4.65 f.5 3.6 28.lf 84.36 27.9f

" Hengers & Supports 28 3.H f.5 14.0 28.18 393.48 84.fi

i Pull tones. 2 ea.- 21.78 f.7 1.4 28.1f 39.34 43.56
,

-Locknuts & Bushings '6 ea. 1. H 1.H 6.6 28.lf 168.66 6. N

_ ire, f8 THW !!26 Ft.-- f.18 f.ft 11.2 28.18 314.72 261.69W

Wire, 012 THW' 224f Ft. f.f6 f.f! 22.4 28.18 629.44 134.4f

iconcrete Wall Penetrations 3 ea. 25.H - 2.f '6.6 28.16 168.68 75.H
! .

MON!i] & CONTROL, 2 fl0Vs

. Conduit,[l'6RS 25' !.16 f.f8 2.6 28.!f 56.2f 27.59

Conduitt l' 6RS 98 deg El 3 ea. 3.H .35 1.1 28.18 38.91 9. H

Hangers 6 Supports 3 ea 3.H f.5 1.5 28.16 42.15 9.H

: Locknuts & Bushings ' 2 es f.59 f.f 2.6 28.18 56.2f 1.66

Wire,112 THW 3N' f.f6 f.f! 3.9 28.18 84.3f 18.N

B-20
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SETAILES COST E$ilMTE NBAKSHEET

INOTASK,)g' ,

' ePfla -ggELet titL!gt.Kt m l FACILITYTfPE_|gR Page,LgL,L
tKELGlutWLilRGRLIO_9ttilEE.!UK

~~~~liption Noterial Noterial Unit ~~i~ei$i l 'aE E ~ ~ ~L$5 E ~~ ~ l aterial
~~~~ ~ ~

,8 esc

-.8mantity thit Labor Labor Rates Cost Cost

&thits test Neurs Neursg;,, . .

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

Concrete' Well Penetrations ! ea 25.N 2.0 2.0 28.10 56.2f 25.H

Panel.5 pace, Centrol Bees i ea 5,fff.N 4.0 4.N 28.lf 112.48 5,fH.H

Terminations, Testing n 18 '44 em 3.N 1.0 48.N 28.10 1,340.50 144.fi

4N C], FT. ILM FSB BIEEEL & PIIIP -

- Site Preparation ALLN 250.N 5.8 8 25.00 2ff.H 256 H

Escavation & Backfill 36 Cy 1.N 1.0 36 18.N 648.H 36.00

E esting & Founfation f Cy 56.N f.2 1.8 18.H 32.48 564.00F

. Concrete Fleer Slah- O Cy St.N .16 1.3 18.H 23.40 464.ff

Cercrete Sieck Wall 500 sq.it. 1.N f.05 48.8 36.H 1,2N.N 8H.ff

Centrete T Sla6 Beef 4N sq.it. 3.85 f.02 8.0 3f.N 24f.ff 1,548.08

SulleopBeefm/ Insulation- 4N sq.ft. f.55 f.03 12.N 38.H 368.N 229.N

Aell-Q Soer, Isif Elect. - I es 2,0ff.N I.f 8.8 3f.H 24f.fi 2, fH.H *

~ Personnel leers, 3:7 - 2 es 3N.N 8.8 16.8 28.fi 328.ff 6N.H

Utility, Plombing & Piping 4N sq.f t. 1.N .63 12.8 30.ff 36f.H 4N.H

3/4' Confelt s/3 012 Nire, Fittings 2N Ft f.86 f.H 16.f 28.1f 449.68 172.N

lleater, Electric, 7.5 KW,
- Esplosion Freef I ea 350.00 3.0 3.0 28.lf 84.38 358.N

O 2N Asp Stig Service Panel ! ea 891.00 7. f 7.fi 3f.N 2tf.ff 891.H

' Vent Fin & Leuver i ea 1,006.ff 4.8 4.f 28.18 112.48 1,8H.H

~ Fire Setection/Pretection Systes i ea 12,5ff.H 12,5ff.H
.

Pair.t 1,2H sq.ft. f.f3 f.ft 12.f 21.2f 254.48 36.fo

B-21
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^ CEIA! LED COST ES!! MATE WORKSHEET
i

SusieSr.2g ..

l
- sett ' qqsLAN_A(!!11.[0R_DE0lCAi[0 FACillif TYPE BWR Page 4 of 6 1

tRELGWMt.tlRGI(LIO GMR.flM.Mt
.. . ...... ............ ..- ... a ... . . _ .. .. . .. . ..... .

-Bescription. Material Material Unit Total Labor Labor Material

Quantity" Unit. Labor Labor Rates Cost Cost

& Units Cost' Hours Hours

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

.tiesellatake(Allee 6'i 'l ea 25.ff 1.8 1.0 27.50 21.58 25.ff

Biesel Eskaust (Allow 14'l I ea 58.38 1.8 1.0 27.58 27.5f Sf.fi

~ Electric Service, 2' I e4 25.fi 1.f 1.8 27.58 27.56 25.86

Diesel Control /nonitor, l' 1 ea 25.ff 1.8 1.5 21.58 21.58 25.ff

Light,.Esplosion Proof 5 ea 4f.56 1.2 6.6 28.18 168.68 282.58

BIESEL/PURP CONTROL /MONiiOR

Conduit, l' SRS 3ff Ft 1.11 .f8 24.f 28.lf 674.48 338.88

. Conduit, l' SAS, ELS, 9f_DegF 8 ea 3.fi f.35' 2.8 28.18 78.68 24.ff

Hangers 6 Supports 38 ea 3.fi f.5 ~ 15.8 23.lf 421.5f 9f.ff

Pull Boats- 2 ea 21.78 f.7 !.4 28.16 39.34 43.56

Lectnuts & Deshings I6es f.58 !.i 6.8 28.18 168.68 3.H

- Nire, 112 THN 3,6ffFt s.f f.fi 36.8 28.lf 1,fil.68 216.ff
.

E PANIL SPACE, CONTROL RM i ea

INSTRUMENTAil0N/ CONTROL

StartSoftch I 28f.ff 6.5 f.5 28.10 14.f5 28f.fi

' Shut Doen Seitch ! 458.8 1.6 1.6 28.lf 28.19 45f.fi

'Tachoseter i I,fff.ff 2.f 2.fi 28 lf 56.2d I,Hf.fi ,

I
'

liesel leap 1 3H.H f.5 f.5 28.lf 14.65 386.ff

Pressure, Puep Outlet i 25f.H f.5 f.5 28.lf 14.f5 256.H

(1-22
l
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DETAILEO COST ESi! MATE WORKSHEET*

:sueTAst 29.K.HHl5
,

-

artiu GetLG91!1tl.@ KilG6Kt - FACILITr Tret sua rage.5 *h_6

tKKLGQRtit ilEGIkLit.Qlttflut tutt
- .. .. .

- .. .. ...

- Material Material Unit Total Labor Labor Material...... ... . .

' Description ~
.-Guaetity ; Unit -- Labor Labor Rates Cost Cost~

& Units Cost Nours Hours

Fles Rate, Pump- 1 250.H f.5 f.5 28.18 14.95 258.fi

'Tersinations, Testing,II. 24 - _ 3.H 1.f 24.f 28.lf 674.48 72.N

Concrete Wall Peds, l' 4 es 25.N 2.8 8.f 29.lf 224.88 f ff.N

659.6 17,954.N 53,113.H
SUITOTAL

s

: Rl!M1938.LnggItsegg

Check engine oil and sater;
start and load. Weekly: 2 hrs Annual if4.N 4f.N 4168.H

!

i

,

I

|

B.23 i
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/Subtest2c
'

.

facility 7ype sua Page 6 of 6
':;Ction#edicatedDiesel/CharfingPeep

i

.

COSi SINWIARy !

,

kilifel.}tilillfilN \ LN.Sfit If!!.[a3g Hig!!,[agg

' Labor Productivity Wiesteent
Labor liners 800(75!1 995(671) 132f(Sall

[,LaborCost
_ , . .

t 23,941 4 26,0N $ 35,912s

: Laser + noterial East asettetall 9 77,554 6 79,913 8 89,f25
AttributabletoEquipeent t 47,408 9 49,514 1 56,2H

. Attributable to Structures 8 29,574 9 38,372 8 32,916 )

_ Seegraphical M jesteent (051) (f1) (115I);

Labor + listorial Cost (subtstell 8 65,496 8 79,913 1182,379

Engineering and Seality Assurance (251) t 16,374 $ 19,978 $ 25,595
Subtetal 8 81,878 $ 99,891 $127,974

Pries teatracter lierkup (2511 4 20,468 8 24,973 6 31,994
'

Subtstal 11#2,338 $124,964 1159,968

InCallas.selliletsenstf
'

. Labor Productivity Mjusteent
Laborlleurs 139(75!1 155(671) 2N(5ft)
Later Costs t 5,547 $ 6,289 $ 8,328
Labor + noterial Cost (settetall- 8 5,547 6 6,209 1 8,328

' Geographical Mjesteent (851) (#1) (18511

'

Labor and Material Cost (settstall 8 4,115 8 6,209 $ 9,568

Present Value Facter (101,25 yrs =9.NF casolativel
Settetal 6 42,468 9 55,924 4 86,179

jgigl $144,086 l!N,788 1246,147

;s
'

s

\'

|

\

i

e
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DETAILEI COST ESi! MATE WORKSHEET '

M , _m . _
2

c . ; ..

; /20f48K.)t
6 '

y I#ffeu ' (glig(HHJ,gt.t[[1(( FACILlif ifPE IWR Page.1 of 5
,

F .5 5 00788 Pe ntta 6tN I.NIN E tW E.
. . .. ..- .e .: . - :.. . _ . .. .. .. . ... -

A Sescr6ption? 'Raterial ' Naterial limit Total Labor Labor Material
_

'emantity . tinit Labor Labor Rates Cost Cost

& linits Cest Hours Hours

pherleisel:lesteiities-'

T0iesel gener'ater. Set '

~1 ea Iff,2N.ff IN.f IN.8 28.10 2,816.H Ifl.2ff.H.

.12VGS,tiefV38=
.175 - 448 KN Satput, .8 PF,.

,

"

Badiater Cooled Begine, Includes-'s

esmerater $sittibgear. Set, 1 ea .

' CZ) Ireakers -~
9

[8enerator:StartSystes I es - 750.00 8.8 8.f 28.10 224.H 758.H

L Fwl' Tank, 750 Gal . I ea :.168.N 2.f 2.8 28.18 56.28 166.H

%
-Feel Pump, 25 PSI, 56 BPR 1 es IN.H - 4.f 4.f 28.lf !!2.48 IH.H

Feel Line, 1/2'i 25 Ft ,1. H f.16 4.f 28.16 !!2.4f 25.H

~

'il Ft 10.00 f.36 4.f 28.18 112.48 199.Hletake Inct, if*- ' .

EstaustBuctil6*' 5 ft . 24.H f.5 2.5 28.18 7f.25 !?f.H

: fahaest Sound Attenuator i ea !!ncluded in Bact Set)

6400 Sg Ft Ildg Fer.8/6

, lite Preparation Allom 250.00 - 8.0 8.8 25.ff 2H fi 258.fi

: Escavation 6 Backfill. 36 Cy 1.H 1.0 36.0 18.H 648.H 36.H

I

iFesting 6 Foundation : 9 Cy - 56.ff 8.2 1.8 18.fi 32.48 Sf 4.H

LCentrete Fleer Stat 8 Cy ' 58.N f.16 1.3 18.N 23.48 464.fi
i

Concrete Block Wall 8N sq.it. l.98 f.f5 48.96 38.N 1,2H.H Sff.H

Centrete l Slab Roof 4N sq.1t. 3.85 f.f2 8.8 3f.H 2H.fi 1,546.ff
'

'

~Builf "p Reellinsulate 4 N sq.ft. f.55 f.f3 12.f 38.H 368.ff 22f.H

Rell lip toer, 8:18 [LEC i es 2,fN.H 8.f 8.9 3f.H 24f.H 2,Hf.H

B.25
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DETAliED COST ESi! MATE WORKSICET. ,
,

s -
u

suBTAsr.it - '' '
..

4. .--

CIIOf MILM&llli.EM.lMK( FACILITY TYPE BWA Pagc.1,ql,5,,
;;w _REMIM.tM6tM.MIR.MMt twt.

.- ...... . .. .. . . .. . . .. . .... .............. ......... ....'Bescription: Material Raterial Unit Total Labor Labor saterial
Quantity. Uait Labor La6or Rates Cost Cost
& Units Cost Hours doursg..

.Porsonnel Boers, 3:7 2 ea 3ff.00 8.0 16.f 2f.fi 328.H 6ff.ff

' Utility, Plushing, 6 Piping 4H sq.ft. 1.H .f3 12.8 38.H 369.H 4ff.fi
'

3/4 Conduit s/3 012 Nire-
4 Fittings. 2N Ft - f.86 f.f8 16.8 28.18 449.6f- 172.66

:HeateriElectric,7.5rv'
Esplosion Proof 1 ea 356.ff 3.f 3.f 28.18 84.38 356.ff

,

M ; Lights, Esplosion Proof- 5 ea L48.58 1.2 6.8 - 28.16 168.6f 282.58
.

,

;2N Asp Blfg Service Panel - I ea ' 891.ff 7.8 7.8 3f.H 2ti.H 891.H

, Vent fan & Louver. I ea 1,8H.H 4.0 4.f . 28.18 !!2.49 1,98. H

Fire Cetection'/ Protection Systes 1 ea 12,5H.ff f.f f.f f.f f.6 12,5H.f8
' "

12,.

. Paint;L
'

- 1,2H Ft - ~f.f3 f.ft- 12.8' 21.2d 254.46 36.fi.;
. 4 ,e 1,

A ~ d

1 Penetrations ?d

IIn' tate,18'= 1 ea 5.H - 1.f 1.0 28.1f 28.18 5.6f

Enhaust,16' I ea If.fi 1.8 1. # - 28.lf 28.18 If.H
.

.

Elec. Service 2 In ' 1 ea 1.H 1.8 f.f 28.15 28.16 f.ff

~

- Plushing. 2 ea 25.ff 2.6 4.6 28.18 !!2.4f 58.88

8/8 Bonitor/ Control- I ea 25 H 2.8 2.9 28.18 56.26 25.981

.,

'c'
WT 8/8'4160V Poser Out' I ea 25.fi 2.6 2.8 28.16 56.26 25.ff

c

h J ficavation, Conduit, 8/8 Bldg To
-Rain'Bifg

', fresching < '2.5 Cy . 1. H 1.6 2.5 19.H 47.56 2.56

LConcrete Red- .8 Cy - 68.ff f.2 6.2 19.H 3.86 48.fi

B-26
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FETA!LEDCOSTESTIMATE'WORKSHECT

. meiAer_29 .
y

~ erfl0 GILalltilt.Ett tMHL ~ FACllli! TYPE ,.IWR Page,LoL_5,

.EEllIE.P.IElltLEllt.8L49.Bl!!!.

: , Description Raterial Material Unit Total Labor Labor Material

Guantity Unit Labor Labor Rates Cost Cost

& limits Cost Hours Hours
. .

Backfill 2 Cy '!.ff 8.25 f.5 19.N 9.58 2.ff

[ Tie-in,9/8to4160VBus13

. Conduit,'2' IRS. 75 Ft 2.85 f.14 1f.5 28.10 295.85 213.75

e

Conduit, 2' IRS,' ff ELS - 5 ea 1.18 f.5 2.5 28,88 78.25 35.58

llangers 6 Supports' 5 ea 2.85 f.7 3.5 28.18 98.35 14.25

w
Lockouts & Sushings 4 ea 1.47 f.35 1.4 28,16 39.34 5.88

Pull.. Des i ea 21.78 f.25 f.3 28.lf U.43 21.78

:Cre 1/8 Tief lufEl 3ff Ft f.f6 f.fi 3.6 28.lf 84.39 IB.fi

:Ireater, 4160V IN Anp, - ;

13 Pole N/Aus Centacts,
. IIElle ! Enclosure ~ l ea 475.ff 6.f 6.f 28.lf 168.68 475.86

Concrete Wall Pen .I ea 25.N 2.0 2.f 28.10 56.26 25.ff

'forsinations, Testing,10 '6 ea i.H 1.f 8.8 28.10 224.88 8.fi

0 Central / Instrumentation

Conduit, 1.1/2" SRS 156 Ft 1.85 f.1 15.H 28.16 421.50 277.56

.

| Conduit,1.1/2'SRS,98degELS 6 ea 4.65 f.5 3.6 28.lf 84.38 27.9f

Supports 6 Hangers- 13 ea 3.H f.5 6.5 28.18 182.65 39.fi

: Pull les i ea 21.78 f.7 f.7 28.14 19.67 21.78

Lecteuts a Fittings- 4 ea 1. H . 1.6 4.6 28.16 !!2.40 4.H

. Concrete Wall Penetrations = 3 ea 25.99 2.0 6.6 28.18 168.69 75.fi

Wire, fl2 THW 3,Ni Ft f.f6 f.f! 36.N 28.18 843.ff 186.N

B-27
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'otiAILt0 COST ESi! MATE WRr. SHEET |
ly susiast.29
I.

_

OpilJ (QiLMiliff.M.fl(EEt, FACILliYTYPE_.t?R Page4ol.5._#

. M BAIQt_ttK619f.!!IM_!!!!E!_tWE.
-

.. ..... ... ____... . ... ..___.. ....... ........__........ .............__.. .....__. ....'tescription Material Material Unit Total Labor Labor Raterial ,

, Ovantity Unit Labor Labor Rates Cost Cost 1, ;.

& Units Cost Hours Hours !
. .- .. . . .. . __...... . .............. ..__...... .......... ... .......... ..... ,

L

iPanelSpace,ControlRe

Voltaeter 1 ea 915.fi 2.8 2.6 28.1f 56.29 US.ff

Asseter' I ea 915.fi 2.f 2.8 28.lf 56.29 915.fi

liesel Temp..Sauge 1 ea 3df.ff 1.f 1.f 28.1f 28.18 388.ff

. Gen,;fesp. Sange. 1 ea 256.ff 1.f 1.f 28.18 28.lf 256.ff

' k A Indicator: 3 ea . If5.fi f.5 1.5 28.18 42.15 315.fi
i; .

tBER Control i ea 26#.fi f.5 f.5 28.19 14.65 286.ff

Start Control I ea 286.fi 6.5 f.5 28.18 14.05 288.06

| Shut-Soan SW ! ea 458.ff 1.6 1.8 28.lf 28.18 456.ff
r

a sueltiM.. 441.7 !!,951.84 136,714.26

- OffCilifff.).!il51t!!!St '
Check generator oil and

, mater; start and load
. eekly: ' 2 Nrs. annualW If4.8 46 ff 4,16f 66-- -. --

i

s
*

i)

w

,
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Suttask 28 Facility Type 8WR Page 5 of 5

Opti m liesel 8enerator Motor Driven Peep

COST SUWARY

.

kl010slJnisilillne inJnt luf31u flisu!n

Lab'or Prohttivity Adjusteent
Labor Horis 589(751) 659(671) 883(581)

' Labor Cost * $ 15,888 $17,785 l 23,832

Labor > Material Cost (subtotall $146,682 8148,499 1154,546

,

f Attributable to Equipoest $116,771 $117,836 1121,248

Attributable to Structures- t 29,831 l 38,661 5 33,386

'

GeographicalAdjustaent' (951) (1N11 (1851)

Labor + Naterial Cost (subtotall 1124,612 $148,499 1177,728

Engineericg and 8sality Assurance (251) t 31,153 $ 37,125 8 44,448

Subtotal' $155,765 $185,624 $222,176

Price Contractor Martup (251! $ 38,941 $ 44,486 6 55,544

Subtotal $194,786 $232,836 $277,72f.

9BftillNI.ML!!!!!!!!Mit

LaborProductivityAdjusteent
Labor Hours- 139(751) 155(671) 288(5f1),

Labor Costs t 5,547 $ 6,209 $ 8,328

Labor + Material Cost (subtotal) -t 5,547 $ 6,299 1 8,32f

GeographicalAdjusteent (851) (fll (1151)

Labor and Material Cost (subtotall 8 4,715 s 6,209 8 9,568

Present Value Factor (101,25 yrs =9.ff7 cueulativel

.

_ Subtotal
9 42,468 555924 $ 86,179

1g131 - $237,174 $287,954 6363,899

B-29
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DETAILED COSI ESlinATE WORKSHEEE

~SUBTAS Q __

OPileil,_,,,Ggg(,ggg[ggitf,g_lKttili.ng_ CST FACILITY TYPE,_PWA Page_I of 2
'

_C8tnllt -
-

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

Bescription Material Material Unit Total Labor Labor Material. .. . .

Guantity Unit Labor Labor Rates Cost fast

i Units Cost Hours Hours

9EisieslJutslistiN

: Diesel triven peep - Capable of 1 4fH.H 2 2 28.16 56.28 4868.68

Supplying 150 EPli at IN psi, |
self prising, ilP$li = 58 ft |

|' battery start, radiator cooled, rated
for I N deg F section supply (lio
installation involved peep should be
small enough to fit on a soveable cartl

. cart to hold above peep - should be portable s

(included)
,

Fire Hose, 2 1/2' If, rated for
4H' 2.58 f.ff2 f.8 19.ff 15.26 1988.00

~-2N psi

Coupling,'2 1/2' 2 15.H f.5 1.0 27.50 27.58 30.H

- Reducing Pipe fee 6' to 2 1/2', ! 42f.H 8.8 8.9 27.50 22f.H 428.ff

. Carbon Steel, related for 2N psi,128 deg F
,

Section Hose, 2 1/2' 10, rated for 58 f t 2.56 f.H2 f.1 19.99 1.96 125.ff

2N psi

11.9 328.8 5575.if
' SUgroiAL-

OfEfilMs_Mf._ Mile!!!!!!!

Start up test 52.f 48.68 2698.98
~ Weekly: k hr Annual

.,-

C-1
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'Sehtest i
. Facility Type PWR Page g of gOption lacreased CS7 Capacity

COST SUMARy

l

y;,.
. QElliti!.ltilill!!!9e los Case littJ!st hglClit ,

i

LaborProductivityAdjustaent
, Labor 1(ours 16(751) 18 (671) 24 (561)
[~ Labor Cost-. t 428 s 479 s 642'

. Labor + hterial Cost (subtotall s 6,ff3 $ 6,f54 s 6,217

Attributable to Equipment t 6,983 $ 6,f54 s 6,217
4ttributable to Structures s f s i s 8

:SeographicalAdjusteent. (8511 (fIl (11511
. Labor + hierial Cost (subtotal! $ 5,1f3 $ 6,f54 s 7,15f

.

~ Engineering and Quality Assurance (251) $ 1,276 $ 1,514 $ 1,787
Subtotal s 6,379 s 7,568 s 8,937

Prise Contractor krkup (2511 s 1,595 s 1,892 $ 2,234
. Subtotal. t 7,974 s 9,4&f s 11,171

&

- httelleet_eeA_!!ai.eltetett

. Labor Productivity Adjusteent
.

Labor 14ours 69 (751) 78 (671) 184(5811
Labor, Costs s 2,773 s 3,1f4 s 4,168

' Labor + hierial Cost (suhtotall s. 2,773 $ 3,1f4 s 4,166.

.6eographicalAdjusteent ^
. _ (851) (fIl (11511'

Labor ar.d hterial Cost (subtotall s 2,357 s 3,1f4 s 4,784
. !/ Present Value Fact'or.itf!,25 yrs =9.ff7 cumulative)

: Subtotal $ 21,229' s 27,958 s 43,f89

1111 5 29,263 $ 37,418 5 54,268 {
9:

da
_

l

i

i
< ~ )

a |

fi |

:

|
1

l
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DETAILED COST ESiinATE WORKSHEET

SUSIASK}

oril' ' GglLutilSJon lacreasing Facility tyrt.,sua rage.t.it.g.
GILGeattiiv

Description Material Material Unit Total Labor Labor Material
Quantity Unit Labor Labor hies Cost Cost

& Units Cost Hours Hours

kisinlJn!!!1!!!n

~ Siesel Driven PUsp - Capable of 1 210N.fi 96.f 96.8 27.58 2646.N 2tfff.ff
supplying 258 gpa at Iff psi, self-
prising, NPSH = Sf It,
battery start, radiator cooled, rated
for 258 deg F suction supply

Diesel fuel Storage Tank, !ff 1 .158.fi 4.9 4.8 27.58 !!f.H 158.H

gallons'

4' carbon steel piping, 2H psi Iff it If.75 f.2 28.8 27.58 558.N If 75.N

256 deg F

Pipe penetration through 12' 1- IN.H 4.8 4.0 27.58 lif.N Iff.N
concrete mall

45 Manva! 6 ate Valve, 2H psi, 2 398.fi 2.6 4.8 27.58 !!f.N 7Bf.ff

256 de; F

-Reducing' tee - 6' in 4' - 1 68.H 1.5 1.5 27.56 41.25 68.N
'

- carbon steel, 2N psi, 250 deg F

Connect 4' to 6'. riping using above tre
;.(included in labor costl

to simple cut and welded to 24' pipe i Sf.fi 3.f 3.0 27.56 $2.56 5f.N

carbon steel, 2H psi, 250 deg F,

' Covert 4' & 24' piping using above
. tee (included in later cost)

Pipe hanger. If 2.5f f.1 1.8 27.56 27.58 25.ff

SUtiOTAL 133.5 3671.25 23248.88

QtttilionsandMaig!tngett-
. Start up test weekly: I hr Annual 52.8 48.N 2fff.ff

C-3



Subtast 3 Facility Vype BWR Page 2 of 2
Option increase CSi Capacity

COST SUMMARY

hisinlJul!!1!119e , ten _ Gen !!n. Gen fish.G!n:

LaborProductivityAdjusteent
' Labor Hours ' 179(151) 206(671) 268(5f1)
Labor, Cost , ..

.

$ 4,895 8 5,479 8 7,342
-Labor + Material Cost (subtotall $ 28,143 $ 28,727 $ 3f,598

-Attributable to Equipment $ 28,143 $ 28,727 $ 38,590
Attributable to Structures $ $ $ f $ f

6eographicalAdjusteent- (851) (fIl (!!51)
Labor + Material Cost (subtotall $ 23,922 1 28,727 1 35,178

Engineering and Buality Assurance (251) s 5,988 $ 7,192 s 8,795
Subtotal $ 29,982 s 35,909 $ 43,973

Prise Contractor Markup (25Il $ 7,476 $ 8,977 $ If,n3
Subtotal 8 37,376 $ 44,886 $ 54,966

98ttili9M.!!Olit!!HMt

- LaborProductivityAdjusteent
Labor Hours 69 (751) 78 (671) If4(5CI)
Labor Costs 1 2,773 $ 3,1f4 $ 4,168
Labor.+ Material Cost (subtotall .I 2,773 $ 3,lH $ 4,166

[ .GeographicalAdjustsent
.

'3.}
. . Labor and Material Cost (subtotall .

(851) (81) (!!5Il
l 2,357 $ 3,104 $ 4,784

,

Present Value Factor (10I,25 yrs =9.ff7 cumulative)
'Subtatal 1 21,229 $ 27,958 5 43,f89

*

19131 , t 58,6f5 $ 72,844 $ 98,855
- -;

.,

4

.3
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BETAILEO COST ESilMTE NORKSHEET

MAN 4

ETIN Cost Analysis for lacreasine Air FACILITY TYPE PWR Page,[_of__Z,

Sussiv Free e users te O Naurs
~~

Beecripties Material Raterial Unit Total Labor Labor Material

Saantity lhit Labor Labor Rates Cost Cost

& Units Cost Noors Noers
.

Griesial Installatles j

Ses Bottle Centaining * 285 Scf 15 250.06 1.8 15.8 27.54 412.58 3758.ff

of air, pressure 2006 - 2500 psig,
despo st of -46 dog F at IN psig

C*r pressere indicator fair regulater 15 IN.N f.5 7.5 27.50 2f6.25 15N.fi |
sttact directly to gas bottle; air

|pressure accuracy +51 air
|- reestater accuracy +21
|

Sas bottle rack - sired to held i 1500.N 8.5 8.8 27.50 22f.ff 15N.ff |
l
iC3 standard size gas bottles teach bottle '

* If' dieseter, * 55' bigbl

15' Section of 3/8' 10 rubber tubing, 15 5f.N l.f 15.N 27.56 412.5f 758.ff

100016.~ bursting strength, 250 lb serking
pressure, 3/0' female fittings on both
ends -

3/0* Bouble sale coupling 15 2.58 f.5 7.5 27.58 2f6.25 37.56
.

| 2 1/2' il Carben steel piping -
250 lb. morning pressere lif' f.2f f.! 11.8 27.58 382,58 982.98

21/2' Carben Steel ?ine Tee - 1 H.N f.5 f.5 27.56 13.75 58.ff
1

250 lb. merking pressere
1

21/2' thect Valve 1 295.H 4.8 4.8 27.58 lif.N 295.86 ,

Iliad Flange - 2 !/2' Carben Steel ! 48.N 4.0 4.8 27.58 If.ff (f.ff

Pipe Manger 11 ff.N 1.6 11.8 27.56 3f2.58 !!f.ff

83.5 2296.25 8934.58
SNTSTAL

heretiens t geistenance
Check Pressure, visual observation

.sentbly: I br Annual 12.8 48.N 48f.ff

D-1
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Subtast 4
. Facility Type PWR Page 2 of 2.$ ties lacreased Air Supply to Illeurs

'

COST SulillARy

triaisal testallgties (guGitt litt.Glit -!!i.th Glit
^

Labor Productivity Mjustseats:

Laterlleurs 112(1511 125 (671) 168(5f1)Labor test:
, .. _. , 9 3,861 $ 3,427 4 4,592

Later * llaterial Cost (subtstell 4 11,995 8 12,361 $ 13,526

"

; Attributable to Equiposet 8 !!,995 8 12,361 8 13,526,,Atributable to Structures I f 8 f $ e

Seegraphical Njusteent
(8511 (fil (11511

Labor * Esterial Cast (subtetall 8 1f,196 $12,361 1 15,555

. Engineering and Seality Assurance (251) $ 2,549 9 3,998 s 3,889
Subtetal 8 12,745 8 15,451 1 19,444

PriseCentracterflertp(251) $ 3,106 8 3,863 1 4,861
.Subtetal- 8 15,931 8 19,314 24,385

Geerations and liaisteeasu -

| Labor Prodoctivity Mjustseet ->

1Laborlleurs 16 (751) 1B (671) 24 (5fIl
Labor Costs. 8 648 8 716 $ 968

- Labor + llaterial Cast (subtetall $ 646 $ 716 $ 968
i

..Seegraphical M justseat (051) (f!! (!!511 '

Labor and llaterial Cast (subtotall 9 544 $ '716 $ 1,1f4
,,

|Present Value Facter (1f1,25 yrs =t.807 cueulativel
Sobietal- $ 4,tN $ 6,449 9 9,944

(-1831 s 26,831 $ 25,763 $ $ 34,249

1

1

D-2
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DETARED COST ESilMATE WORKSHEET

-SWTASK,4

! ' OPTIONJ__. Austigill fE.ltEttsig_ Air FACILITY TYPE PWR Page,I_of 2

.healtJ_tte.i.llent.it luetc.s

Bescription Material Material Unit Total Labor Labor Materia!

Quantity Unit Labor Labor Rates Cost Cost

& Units Cost Hours Hours

. . . . . .

kislu1Jesis11stle

Ses Settle containing * 205 ki 45 25f.N 1.8 45.0 27.58 1237.58 Il25f.H |

ef air, pressure 2000 - 25N psig,
despaint of -48 def F at I N psig

. Air pressere indicater/afr regulator, 45 IN.ff f.5 22.5 27.58 618.75 45ff.fi |

Attach directly'to gas bottle; air
,pressere accuracy +51 air
regulater accuracy +21

- Gas bottle rack - sized to ble 3 - 15N.N 4.8 12.f 27.5f 33f.H 45ff.H
15 standard site gas bottles

(each bottle * If' diaarter, '55' hight

15'ISectionof3/8'Ilrubbertubing,45 Sf.N l.f 45.f 27.50 1237.56 2258.fi

>1000 lb bursting strength, 250 lb -
merking pressure, 3/8' feeale fittings

.
|en both ends-

3/I' temble sale coupling 45 2.58 f.5 22.5 27.58 618.75 112.58

2 1/2* Il Carben Steel Pipiag - 150 ft 8.2f f.! 15.8 27.58 412.58 123f.H

250 lb. sorting pressure

L2 1/2" Carben Steel Pipe Tee . 1 58.N f.5 f.5 27.58 13.75 56.ff I

25816 serking pressure

.2 1/2* Check Valve - 1 295.N 4.f 4.0 27.58 !!f.fi 295.08

- 250 lb serking pressure

f Blind Flange - 21/2' Carbon Steel ! 40.06 4.f 4.8 27.56 lif.ff 48.N

(Pipe Nanger 15 If.N 1.8 15.0 27.50 412.58 156.H

SugTOTAL- 185.5 51f1.25 24377.56

. hetitises.l.afisteest
Check pressure, visual observation Annual 12.8 48.N 488.H

Nanthly: I br

.

D-3
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Subtask 4-

. , Facility Type PWR Page 2 of 2.. ,
'

: Stien . /locrease Air Supply to 16 Hours

CDS7 SuntRY

'Mittl 1911tllilltt . ktLE!1t lilt _ Gilt 19h_C51t

':LiberProductivityMjusteentL
i Labar liners 247(751) 277(671) 371(5f!)
' Labor Cost'. .

. t 6,802 - t 7,614 $ 18,283
~ Later.+ Naterial Cost (subtetall - t 31,les . t 31,992 8 34,581

,

tribstable to Equip 6ent t 31,186 8 31,992 1 34,581' ' {AttributabletoStructures- tf $ # $- #

, Seegrapbical N Justeent.
. 18511 (fil (1151).

' Labor + Naterial Cost (subtetall $ 26,583 $ 31,992 6 39,768

- Engineering and testity.Assuras.:e (251) 'l 6,626- t 7,998 . $ 9,942
Subtstal' t 33,129 6 39,998 1 49,71f

Prise' Centracter liarkup (251) $ 8,282 1 9,998 $ 12,420
c )Subtetal, t(1,411 $ 49,988 - t 62,138

h ttiens and % {gtteggtt *

; Labor Productivity Mjusteent' '

: Labor Hours . 16 (751) 18 (671) 24 (5fIl
|LaborCests;

. _ _
$ 64f $ 716 8 968

Labor + Naterial Cost (subtotall $ 64f $ ~ 716 $ 968

sSeegraphical N ju'stseat. (851) (fIl (1151),

): Labor.and Naterial Cost (subtotall 8 544 t 716 $ 1,184 '

.,

.i Present Value Facter (101,25 yrs =9.ff7 cumulativel
- - Subtetal I .$ 4,9ff 9 6,449 8 9,944.

<,

1]t131 t 46,311 8 56,437 1 72,682
'

-

a m

I

4

|

D-4
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DETAILED COST ESTIMATE WORKSHEET

SutiASK.4- _

SPfim.L ML668Littf_FOR lav.ttsiet.eiE tvaall FAcillif TYPE _ bur Page,l.of 2
. j g g[g ,Fros 4 Hours ta f.!Isers '

Bescription- Material Material Unit Total Labor Labor Material

Omantity Unit Labor Labor Rates Cost Cost

& limits Cost Hours Hours

_ . .
.

IElsiaalJuisllalle

8as toitte containing * 285 sci If 250.00 1.8 18.8 27.50 275.00 25H.H
~

- of air, Pressure 2006 - 25N psig,
despoint of.-46 des F

Air pressere indicator / air 18 IN.H f.5 5.8 27.50 137.50 ffH.N

.regulater attach directly
to gas trAtlet air..

J pressere accuracy + 51 air .
'

-- :regulater accuracy + 21

Sas bottle rect - sired to hold 1 ING 6.0 6.8 27.58 165.fi ING.H

.10 standard site gas bottles-
1(each bottle.' If' diameter,.
c0 55* high)'

.

. 15' section of 3/f' IB rubber tubing, if 50.H 1.9 If.f 27.56 275.H 506.H
'

-1000 16. bursting strength, 250 lb
~

earting pressure, 3/8* female fittings
.

:3/f'doublesalecoupling 18 2.50 f.5 5.f 27.56 137.50 25.ff

' L2 1/2" Il Carbon Steel Piping - IN f t 8.2f f.! 16.8 27.56 275.ff B2f.N

250 lb. sorking pressere

!! I/2" Carbon Steel Pipe Tee -- 1 5f.H f.5 f.5 27.58 13.75 Sf.H
. 250 lb sorking' pressure

" 2 1/2' Chect Valve - 250 lb 1 295.fi 4.f 4.0 27.50 lif.H 295.H

.llerting Pressere

* ~

! 4f.H 4.0 4.f 27.56 lif.fi (f.NIlind Flange - 2 1/2' Carbon Steel

: Pipe'llanger. If If.N f.1 1.f 27.58 27.58 IN.86

SUOTOTAL 55.5 1526.25 6338.ff

'lenfilfeil.hleirefest
check pressere, visual observation

~neathly l'hr. Annual 12.8 40.fi 488.ff

D-S
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Y j $ubtast 4 Facility Type BWR Page 2 of 2
Option- ' increase Air Supply to 8 hours

COST SUMARY

-

~ DCinisslJniallatiH Los Case Base Case Hig M g g
.

.

' Labor Productivity M jesteent
Labor liours - 73(75I1 82(671) lif(Sill

Labor Cost-
.

6 6,835 $ 6,755 $ 9,652
Labor + Naterial Cost (subtotall $ 12,365 s 13,f85 l 15,382

'

' Attributable t's Equipeent $ 12,365 8 13,f85 5 15,382m
Attributable to Structures t 8 $ f 5 6

SeegraphicalAdjusteret . (851) (fil (!!51)
Labor + Naterial Cost (subtotall $ 18,518 $ 13,f85 l 17,689

; -

. .

' Engineering and Ouality Assurance (251) $ 2,628 5 3,271 $ 4,422
: Subtotal. -8 13,138 8 16,356 6 22,111

;; ,

' Prise Contractor Markup (251) $ 3,284 s 4,f89 $ 5,528
Subtotal- t 16,422 $ 2f.445 1 27,629

1

' Qatr.ities ttthittnett

~LaborProductivityAdjusteent
Labor Hours 16 (751) 18 (671) 24 (5ft)

; Labor Costs' $ 64f $ 716 8 968

Labor + Naterial Cost (subtotall 8 648 $ 716 $ 968

Geographic'alAdjusteent (851) (81) (!!51)
- Labor and Naterial fast (subtotall 8 544 $ 716 6 1,194

Present Value Factor (1f1,25 yrs =9.ff7 cuoulative)
Suttotal $ 4,9ff $ 6,449 8 9,944

'

Ift!l 8 21,322 $ 26,894 $ 37,573

; ..

D-6
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DETAILED COST ESTIMATE WORKSHEET

p:
'

.aueTAsrj

OTiou GILA!!'Allll_ER__lettteiles_eit_futtig FACILITY TYPE._BWR Page I of 2

lusalt.Ette.U!aur_t.it.lu!aurs

Description . Material Material Unit Total Labor Labor Material
Svantity Unit- Labor Labor Rates Cost Cost

b Units Cost Hours Hours

.__ _ . _ __ ___ _ .. .____...__ ___...__ .. .

9tisinfl_Inifilf11N

Sas Bottle Cantaining * 205 set 38 258.H 1.8 3f.f 27.56 825.ff 75H.ff
sf Air, Pressesre 2Nf - 25ff psig, '

.'Despoint of -48 deg F -

. .. ; Air Pressure indicator / air regulator 38 IN.N f.5 15.0 27.58 412.50 3fH.ff
.. Attach directly to gas bottle; air
J pressere accuracy +51 air

regulater accruracy +21

Gas bottle rack - sired to hold 1 2Nf.H 8.f 8.f 27.50 228.H 2Hf.ff
_

;38 standard site gas bottles (each
bottle *.If'_ diameter, ? 55' hight-

15'~ Section of 3/I'_ Il robber tubing 38 5f.H 1.0 30.f 27.58 825.86 15ff.ff
--ifN 16. bursting strength, 250 lb
sorting pressure,~ 3/8' fesale fitting
en both ends

3/B'doublesalecoupling. 38 '2.58 f.5 15.0 27.56 412.58 75.86

12 1/2* !B Carbon Steel Piping - 12f it . 8.28 f.! '12.f 27.58 336.ff 984.ff>
.

: 250 lb. working pressure

2 1/2' Carbon Steel 4 Pipe Tee - 1 50.N f.5 f.5 27.58 13.75 56.ff
250 16. mm king pressure

< 21/2*~Chect Valve - 25016 .I 295.H 4.6 4.9 27.56 !!f.H 295.ff

;norting pressure

Blind Flange - 21/2' Carbon Steel ! 4f.H 4.f 4.8 27.58 118.88 4f.ff

Pipe Manger.: 12 If.fi 1.8 12.6 27.50 336.H 129.ff
'

' SUBT0TfL - 138.5 3588.75 15564.68

9MCillNI.)_5fialfaf!St
~ Check pressure, visual observation
Monthly: I br. Annual 12.f 12.f 49.H 48f.H

; D-7
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Subtast 4 Facility Type BWR Page 2 of 2
Option _ increase Air Supply Fros 4 to 16 hears

i

CDsi SUMARY

GCillfil.l!1111111199 lo" Case Base Cast High,Cjsg

Labor Prefactivity Mjusteent
Laborlleurs 173(75Il 194(671) 26f(5fIl

-Labor Cost t 4,785 5 5,357 $ 7,178
Labor + llaterial Cost (subtotall l 28,349 $ 28,921 $ 22,742

Attributable to Equipeent t 28,349 s 2f,921 $ 22,742
Attribetable to Structures I f $ f s f

. Geographical M justeent (851) (fIl (!!51)
-Labor + llaterial Cost (subtotall s 17,297 $ 28,921 $ 26,153

: Engineering and Ouality Assu ance (251) $ 4,324 $ 5,238 5 6,538
' Subtotal i 21,621 $ 26,151 $ 32,691

Prise Contractor llarkup (251) $ 5,485 t 6,538 s 8,173
Subtstal t 27,f26 $ 32,689 8 4f,864

9ttr.ditat.atthidtetett

Labor Productivity M justeent
Labor 14ours 16 (751) 18 (671) 24 (5fIl
Labor Costs

. .

$ 64f $ 716 $ 968
. Labor + llaterial Cost (subtotall 8 648 $ 716 $ 96f

e: '.Geograpbical Mjustsent (85Il (fIl (1151)
'

Labor and llaterial Cost (subtotall $ 544 s 716 $ 1,1f4
s

Present Value Factor (ifI,25 yrs =9.ff7 cumulativel |
. Subtotal l 4,9H $ 6,449 8 9,944 i

l

Tgigl t 31,926 $ 39,138 $ 5f,888 !
;

l

|

|

i
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' R.A. Clark, B.J. Ri don, W.R. Thomas , B.E. Watlington o , ,,' ,,,,

uly 1984
r P.O .cT,T... O.. ..T _s. .

Science and Engineering sociates, Inc.

P.O. Box 308 With a Subcontract to: e n~ Oa Gaa~T =.ea

McLean, VA 22101 MATHTECH, Inc.
1401 Wilson Blvd., Suite 30

88838Arlington, VA 22209
10. SPONSOstt4G ORGANt24 TION NAME AND MA' LING AODP f#achse l.p Codes ise T,PE OF REPORT

,

Civision of Budget and Analysi Final Technical
Office of Resource Management

' " " " ' * * * ' " ' " ~ ~ ~ ~ '
U.S. Nuclear Regulatory Commissi
Washington, DC 20555

.

is .vPPuMnT A . On.

Co'st estimates were required to serve a rtial bases for decisions on four potential
nuclear reactor facility modifications b g considered in the resolution of USI A-44,
Station Blackout. The modifications co tuting the four subtasks in this report are
(1) increasing battery capacity, (2) a' in n AC-independent charging pump for reactor~

.c:olant seal injection, (3) increasin conde ate storage tank capacity, and (4) increas-
ing compressed air supply for instr nt air.

The- cost estimates contained in thif report in ude those for the following:
(1) engineering and design, (2) e pment, mate 1s , and structures , (3) installation,
and (4) present worth of the ann , operation an intenance over the remaining useful

life of the reactor. ,

In addition to providing engin ing requirements f the four modificdions, the report*

evaluates the potential for sy rgistic solutions. was found that some modifications
-to provide _for reactor coolan seal injection would e- ectively satisfy the DC system
augmentation requirements, w 'h the costs for solving th problems being competitive
with that of additional bat ries alone. The report al' identifies an innovative
potential solution to the system capacity problem thr gh the use of high energy
density primary batteries hich would be far more cost ef ctive than the addition of
traditional lead acid ba eries for mitigating extended st ion blackout effects.
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