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or their employees, makes any warranty, express or implied,
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completeness or usefulness of any infortnation, apparatus, pro-
duct or process disclosed, nor represents that its use would
not infringe privately owned rights.
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LEGAL NOTICE

This report was prepared under the joint funding of ERDA (Contre .
No. EY-76-C-02-2477) and NRC (Contract No. AT(49-24)-0351). Volume s I
and II were prepared under the ERDA contract and Volume III under the NRC
contract. Neither the United States Government or any agency thereof,
nor any person acting on behalf of the United States Government

Fukes any warranty or representation, expressed or implied,a.

with respect to the accuracy, completeness, or usefulness of
the information contained in this report, or that the use of
any information, apparatus, method or process disclosed in this
re po rt may no t inf ringe privately owned rights, or,

b. Assumes any liabilities with respect to the use of or for damage
resulting f rom the use of, any information, apparatus, method,
or process disclosed in this repo rt .

As used in the above " person acting on behalf of the United
Sta tes Government" includes any ecployee or contractor thereof or any
employee of such contractor to the extent thet such employee prepares ,
disseminates, or provides access to, any information pursuant to his
employment or contract with the United States Government, or his employme,t
with such contractor.
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PO REWORD

by the

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

In 1971 the Atomic Energy Commission authorized power plant investment

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

Station Power Plants - Inve s t me n t Cost Study) published in 1972. Their

purpose was to facilitate policy and economic decisions about electric

generation facilities in the public and private sectors. The WASH-1230

report-series consists of five volumes: Pressurized Wa ter Reactor, Boiling

Water Reactor, Coal-Fired, Oil-Fired and High Temperature Gas-Cooled

Reactor power plants. National priorities on energy, the regulato ry

environment and the cost of labor, equipment and material have changed

significantly. These thanges dictated the necessity of an update of these

series of studies, and an expansion of scope to encompass consideration

of the fuel cycle and the total generating cost. As a result, a program

to study, reassess and produce a new set of updated reports was authorized

and undertaken.

This report is one of the new series of commercial electric power cost

studies that have been prepared by United Engineers & Constructors Inc.

(UE&C) . These studies have been completed under the cooperative direction

of the Energy Research and Development Adminis tration (ERDA) , Division

of Nuclear Research and Applications, and the Nuclear Regulatory Commission

(NRC), Division of Site Safety and Environmental Analysis. The study

ef fort was funded jointly by ERDA (Cont ract No. EY-76-C-02-24 77) and NRC

(Cont ract No. AT(49-24)-0351) .

71 . 030
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The cur rent series includes investment cost reports for a Pressurized

Water Reactor Plant, a Boiling Water Reacto r Plant , liigh Sulfur Coal

Plants, and Low Sulfur Coal Plants. The 011 Fired Power Plant Study was

not updated because utilities are no longer expected to build significant

numbers of these plants, and th2 liigh Temperature Gas-Cooled Reactor Plant

Study was not updated because these reactors are not now being marketed.

I nves t ment cost reports on multi-unit stations and for dif ferent cooling

system types are included. In addition, the series addresses fuel supply

investment costs and total generating costs for both nuclear and coal

fired power plants.

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

for each:

Funding Agency (ies) Report Titles

ERDA Capital Cost - Pressurized Water Reactor Plant
(NUREG-0241, C00-24 77-5)

ERDA/NRC Capital Cost - Boiling Water Reactor Plant
(NUREG-0242, C00-24 77-6)

ERDA/N RC Capital Cost - liigh and Low Sulfur Coal Plants -
1200 MWe (NUREC-024 3, C00-24 7 7-7)

NRC/ERDA Capital Cost - Low and Iligh Sulfur Coal Plants -
800 MWe (NUREG-0244, C00-24 7 7- 8)

F.RDA Capital Cost Addendum - Mult; t Coal and Nuclear
Stations (NUREG-024 5, C00-24 77 ,

NRC Fuel Supply Investment Cost - Coal and N uc l ea r
(NUREG-0246, COO-24 77-10)

NRC Cooling Systems Addendum - Capital and Total
Generating Cost Studies (NUREG-024 7, C00-24 7 7-ll)

NRC Total Generating Costs - Coal and Nuclear Plants
(NUREG-024 8, C00-24 7 7-12)
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The studies in these series have a uniform set of economic and technical

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

Economic Evaluation of Nuclear Reactor Plant Designs, NUS-531, January

1969). The investment cost estimates in these series are developed for

reference plants constructed at a hypothet ical site called "Middletown,

USA".

The reference investment and total generating cost estimates can be used

for baseline comparisons of dif ferent generating systems. However, the

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

code wLich was developed for ERDA at the Oak Ridge Nat ional Laborato ry

(ORNL) . The CONCEPT compute r program adjust s the baseline cost estimates

contained in these studies fo r dif ferent plant s izes , regional variations

in material and craft labor rates, different const ruction schedule lengths,

and dif ferent escalation and interest rates. These adjustments result

in preliminary sets o f alternative cost estimates for electric power

plants constructed anywhere in the United States.

{ 3 '' ^,
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PREFACE

This Commercial Electric Power Cost Study for 1200 MWe (Nominal) high and

low sulfur coal plants consists of three volumes. The high sulfur coal

plant is described in Volumes I and 11, while Volume 111 describes the

low sulfur coal plant.

The design basis and cost estimate for the 1232 MWe high .;ulfur coal plant

is presented in Volume I, and the d awings, equipment list and site

description are containe1 in Volume II. The reference design includes a

lime flue gas desulfurization system. A regeneratize sulfur dioxide

removal system using magnesium oxide is also presented as an alternate

in Section 7 Volume II.

The design basis, drawings and summary cost est. mate for a 1243 MWe low

sulfur coal plant are presented in Volure III. This information was

developed by redesigning the high sulfur coal plant for burning low sulfur

sub-bituminous coal.

These coal plants utilize a mechanical draft (wet) cooling tower system

for condenser heat renoval. Costs of alternate cooling syatcms are

provided in Report No. 7 in this series of studies of costs of commercial

electrical power plants.
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SECTION 1

SUMMARY FOR HICH SULFUR COAL PLANT

1.1 INTRODUCTION

This Commercial Electric Power Cost Study for the 1232 FMe High Sulfur

Coal Plant is presented in two volumes. Volume I includes the Legal

Not ice, Fo reword , P re f ace . S ummary for High Std fur Coal Plant , Plant

Description ard the Detailed Cost Estimate. Vc lume 11 contains the

Drawings, Equipment List, Site Descripticn and a description of the

alternate Magnesium Oxide Sulfur Removal System.

1.2 MAJOR STUDY GROUND RULES

In addition to the " Site Description" presented in Volume II, Section 6,

the major criteria used in the high sulfur coal plant study are as follows:

o The plant design incorporates a once-through supercritical pressure
single reheat type steam generater to supply steam to a cross
compound eight flow t u rb ine . The heat balance shown on drawing
6509.001-HSC-6 (Volume II, Section 4) reflects steam conditions
for a 1200 FWe nominally rated plant.

o The steam generator is designed for a high sulfur eastern coal.
The coal selection criteria are discussed in Section 2.2.2. The
characteristics of the design basis coal seam and the design basia

coal specification are presented in Tables 2-3 and 2-4 respectively,

o Key plant pa rame te rs for the steam supply system, and
the steam and power conversion system are shown in Tables 2-1 and
2-2 respec tively.

o The plant coal handling system is designed to unload a 100 car
coal unit train in five hours. The design provides indoor coal
s to rage silos with a capacity suf ficient for eight hours consumption
at full load and an outdoor storage area with a capacity sufficient
for 60 days cornumption at full load,

o The re ferm o plant design includes a lime scrubber system for
removal of solfur di,xide (SO ) f rom the flue gas. A discussion2
of an al teraat e SO2 removal system utilizing magnesium oxide (Mgo)
is included as an alternate (Volume I I, Sect ion 7) .

'
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oA full complenwnt of environmental and siting c riteria circa
January 1,1976 are utilized. Structural design criteria for the
major st ructures are addressed in Section 2.2.3.

o The main heat rejection system incorporates mechanical draf t wet
cooling towers.

o The design provides a conne ' tion to the utility grid at two different
voltage levels; 500 kV for the generator connect ion and 230 kV for
the reserve auxiliary t. ansfo rmer connection,

o The detailed cost estimate is developed for a single unit, with

sufficient land a rea to accommodate an identical second unit.

o The datailed cost estimate is developed in accordance with a Code
of Accounts as expanded from that presented in the USAEC Report

NUS-531.

o Cost data is based on prices effective as of July 1, 1976.

o Escalation and interest during construction are not included in
the cost estimate.

life is 40 years during the first part of whicho The plant de. ,

it will be baseloaded.

1.3 ODST SUMMARY

The estimated total base construction cost for the 1200 MW'e (Nominal)

High Sulfur Coal Plant reference design is $465,498,393 or $378/kW based

on July 1, 19 76 prices. Summaries of the De* ailed Cost Estimate at both

the two and three digit acco un t levels are shown in Tables 1-1 and 1-2

respectively. The cost estimate does not include normal contingency costs

for the equipment , material and labor components of the total base

const ruction cost ; nor does it include escalation and interest during

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

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

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

for regional variations in material and labor rates, different construction

/7- ,.
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schedule lengths, and escalation and interest rates incurred during

construction.

Table 1-3 is a summary breakdown of the direc t craft labor costs and hours

for this 1232 MWe reference design. The total direct craft labor cost

of approximately $108,000,000 corresponds to a weighted averahe hourly

rate of $12.45. Approxi ately 8,675,000 craft labor manhours average 7.0

manhours /KW.

1.4 Ca:!P*.RISON WITH LOW SULFUR COAL PLANT ,

The cc.a1 summary foi the high sulfur coal (HSC) plant is presented in

Section 1.3, Cost Summary, while the low sulfur coal (LSC) plant cost

summary is shown in Section 8.3, Volume III. Significant features of

each reference plant are summarized as follows:

High Sulfur Low Sulfur

Design Basis Coal Eastern Bituminous Western Sub-Bituminous

coal Sulfur Content 3.61 percent 0.5 percent

Net Output 1232 MWe 1243 MWe

6 6Base Construction Cost $465.5 x 10 $403,8 x 10

Unit Capital Cost $378/kW $324/kW

The gross output from the turbine generator is identical (1309 MWe) for

both plants. The difference in net plant output between the HSC plant

and the LSC plant is due to the variation in auxiliary power requirements.

For the design basis coals selected, the net output of the LSC plant is

11 MWe (0.9 percent) greater than the HSC plant.

71 0I2l
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Comparing total base construction costs, the dif ferential unit capital

cost between the HSC plant and the LSC plant is $54/kW. This differential

is due primarily to the Flue Gas Desulfurization (FGD) system as determined

by the coal selected for the reference designs. Much higher cost

differentials for other plant designs are possible depending upon the

coals selected, equipment redundancy and the items included in the plant

captial cost. In the FGD system for this study, one spare module is

provided to backup six operating modules. This is the only majcr redundancy

in the system. The capital cost of an off-site sludge stabilization

system is included in this study. However, the cost of disposal site

land and its development are not included.

The cost of the FCD system is higher than the unit capital cost differential

would indicate. This is due to higher steam generator, draft system and

fuel handling costs for the LSC plant, which partially compensates for

the FGD system cost and reduces the differential cost between plants.

Coal composition has an important effect on the cost of a coal fired

plant. In any examination of capital cost for HSC and LSC plants, the

coal analyses must be identified for an understanding of the basis for

comparison.

Following are examples af the differences in quantities of construction

materials between plants:

HSC Plant LSC Plant

Concrete, cu. yds. 111,200 81,600

6 6Reinforcing Steel, Ibs. 15.2 x 10 11.8 x 10

6Structural Steel, Ibs. 58.4 x 10 47.0 x 106

1-4 7l
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TAFLE 1-1
cos? :siTm TE s m Page 4 c,. 5-

' CC M ':T I M ELTEF E D' CIT .

COST 8A515 12:2 % cou r f, a P:a7
Col *C/7707/70 .'I' "KR'

FACTCWY Sli* SITE S:TE TUTAL

L A tt 0 4 COST MATE 4'AL COST costs
L W < ". J . R S'CCT NC 3CCC N CESCRIPTION EQLIP. COSis

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

241 5. . ! C " 3 E G 4,626,5LJ tv251 MH $56,431 66,520 5,569,451

242. STATION Sik i!CE E ', v ! P F E N T 3 , 3 F I ,2 |' ' 5:5'' ai 710,352 146,351 4,243,1C3v

23. 5.1 Ct;: 4F 35 51c, Gj i [ 5 3 :; P' 4 132,107 61,41J 7C7,586

244 PA0TECT /i E aulkv t .T 5 54X '' w 1,U53,410 671,000 1,7/4,*17

245. -CT. Sic;C . 1 G I '. a C: *t'
' ~ - ~ 570551 "" 6,9'5,31 2,657,715 9,0t3,:24

246. :2.: 3 5 ChT10L 1 ? ! .N s 425,* : 6,23; Mr 3,5 3,v4 5,603,947 11,e12,7oi

24 EL:: TRIC PLANT E;LIrFENT 9,JC0,9:0 1I4?552 M8 1%,25c,320 0,25$,752 33,523,C72
.

s

251 Tt-.3'?'Tt'I' i L17T Ear- 1,223,^^; :125 ', 1CL, 47 ,0,417 1,417,0~$oc

252. Ai;,.AT54+57EA' S? .IC5 sv 3,*c?,e72 152730 m 2 , 5 t 5 , 717 294,334 5,323,223

253. C0' . ICAI1CNs EOUIFS.' 1 C C,C ): 25f00 h 3 L 7 , 3 5 .. 156,$50 5 t 2,21 t

(C) $5!,' : 672 S 75,7t1 16,274 '-5,5!5
FS . F.s 15 r l .. S + f:x s E5

c c, 7 , 3 :. ? 255,17s 1,3; ,4 " 5

E a p'o j 5 ?,a;5 3e551 e
? 5 5. es's a:- , TpEarzt T

M. .

25 m e ,. 3,u3,7 , 31, , , a e,357,15g g 5,7n,m25 m .ms 1
.

I E

CD

$9,471 *!>52 M .4 74;,739 e74,732 1,505,$32o]2;1 5TkJCTJ.E!

* E C M A r. ! C A L t2U!rstNT 11,%57,114 1w795 a 2,.57,03. 307,073 14,343,84?
] 202.

i

2: AIN CON) -EAT REJECT 5": 11,5 4 7,1 C 5 2t1N:c N 3,2?C,373 1,372,055 15, 3 7,533
.

,--
-

q %

2 TOTAL DIRECT COSTS 215,3o7,414 c o ? 517 3 31 106,336,453 62,72?,5?1 36$,153,373
.
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TABLE l-3

DIRECT CRAFT L\BOR SU> DIARY FOR 1232 MWe
llIGIl SULFUR COAL Pl. ANT - MIDDLETOW';, USA

COST BASIS - 7/76

Site 7 Site 7

Cra f t Description Labor llours llours I abor rost Cost

Asbestos Worker 170,030 2.0 2,213,790 2.0

Boiler Maker 231,853 2.7 3,204,210 3.0

Bricklayer 139,973 1.6 1,597,105 1.5

Carpenter 343,552 4.0 3,985,207 3.7

Dock Builder 873 0.0 11,978 0.0

Electrician 1,517,158 17.5 18,812,757 17.4

Iron Worker 826,098 ( 9.5 10,945,855 10.1

Laborers 557,859 4 5,199,243 4.8

M111 wrights 164,870 Q9 2,090,544 1.9

Operating Engineers 575,560 ' h. 6 7.182,944 6.6
'

N
Painters 241,288 .8 2,309,127 2.1

EED
Pipefitters 2,372,718 27.4 31,794,424 29.4i

Roofers 10,455 .1 140,934 .1

Teamsters 146,514 1.7 1,254,165 1.2

-

Undefined Craf ts 1,376,372 15.9 17,294,170 16.0

. TOTAL FOR PLb'T 8,675,173 100.0 $ 108,036,453 100.0
~.
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SECTION 2

PLANT DESIGN DESCRIPTION

2.1 INTRODUCTION

Section 2 describes the liigh Sulf ur Coal Plant design and the construction

support activities covered by the cost e s t i m.i t e .

The material presented in this section is organizeJ to correspond to the

uniform system of accounts (USAEC Report NUS-531) used for the detailed

cost estimate. This fo rma t correlates the plant design description with

the detailed cost estimate (Volume I, Section 3) and the detailed equipment

list (Volume II, Sect ion 5) . The two digit accounts used in this regard

are as follows:

Code of Accounts Page

21 STRUCTURES AND IMPROVEMENTS 2-10

22 BOILER PLANT EQUIPMENT 2-30

23 TURBINE PLANT EQUIPMENT 2-53

24 ELECTRIC PLANT EOUIPMENT 2-69

25 MISCELLANEOUS PLAN 1 EQUIPMENT 2-78

26 MAIN CONDENSER HEAT REJECTION SYSTEM 2-85

91 CONSTRUCTION SERVICES 2-91

92 IlOME OFFICE ENGINEERING AND SERVICES 2-92

93 FIELD OFFICE ENGINEERING AND SERVICES 2-93

iE i
I, (* 3 I
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A summary description is provided in Section 2 for each major account.

This is followed by detailed descriptions of each system and structure

at the three digit account level.

The descriptions associated with Accounts 21 through 26 address the power

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

estimate. The descriptions associated with the Accounts 91 through 93

define the construction support activities. This corresponds to the

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

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

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

Therefore, an understanding of the definition of these accounts, prov' ed

later in this section, will avoid cor. fusion when utilizing the cost

estimates herein.

2.2 ."LANT DESIGN CRITERIA

2.2.1 General Study Criteria

The major criteria for the liigh Sulfur Coal Plant study were discussed

in Section 1. The key parameters are tabulated in Tables 2-1 and 2-2 in

this section. The coal selection criteria is described in Section 2.2.2.

Design codes for the major structures and equipment are addressed in

Section 2.2.3 and in the Equipment List (Vol. II, Section 5). The design

of the heat rejection system is based upon mechanical draf t wet cooling

towers.

- 1 -
(, J Lc^l u
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2.2.2 Coal Selection Criteria

The design of a coal fired plant is influenced by the chemical

characteristics and calorific value of the coal. Therefore, a coal was

selected which is the basis for the plant design.

The following criteria were used in selecting the design basis coal:

o The cual is representative of a major eastern coal field.

o The coal field size is large enough to reasonably expect that
it will be mined for steam electric power plant fuel in the
future as long as the fuel i r, legally burnable,

o The sulfur coi. tent is sufficiently high to require the use of
sulfur diox'.de removal equipment.

o The cor.1 field is currently providing fuel for steam electric
powc. plants.

The drocription of the location and extent of the design basis coal seam

selected for this study is presented in Table 2-3. The coal analysis for

rhe coal from this location and sean is presented in Tahle 2-4

0 '; 3~i
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TABLE 2-1

KEY PLANT PARA >LETERS - STEAM SUPPLY SYSTEM

1232 MWe 111C11 SULFUR COAL PLAST

Steam Generator Supercrit ical pressure,
single reheat with a
Pressurized Furnace

Steam l'10w 6Maximum Continuous Rating 10 *

6Nocnal Superheater Outlet 10 lb/br 9.141
6Nornal Reheate r Outlet 10 lb/hr 7.486

Steam Pressure
Superheater Outlet, psig 3,845

650Reheate r Outlet, psig

Steam Temperature
Superheater 0atlet, F 1,010
Reheater Outlet, F 1,000

547Final Feedwater Temperature, F

Eastern Bituminous CoalFur 1 Type

550Fuel Firing Rate, Ton /llr

See Table 2-4Fuel Analysis

Number of Pulverizers 6 Plus 1 Spare

Pulverizer Fuel Flow, Tons /tir 92

Number of F3rced Draft Fans 3

Total Forced Draf t Fan, Capacity, scfm 2,040,000

2Number of Primary Air Fans
Total Primary Air Fan Capacity, scfm 510,000

3Number of Precipitators
99.7Precipitator Ef ficiency, in percent

'=

n >\ .
.. :

| cn
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TABLE 2-2

KEY PLANT PARM1ETERS - STEAM AND POWER CONVERSION SYSTEM

GUARANTEED CONDITION-1232 Mk 111 011 SULFUR COAL Pl. ANT

Turbine Configuration Cross-Compound, 8 Flow

Steam Flow at ilP Turbine Inlet, 10 ' lb/hr 9.141

Steam Icessure at HP Turbine Inlet, psia 3,515

Steam Temperature at HP Turbine Inlet, F 1,000

Turbine Back Prescure, in HgA 1.7/2.5
(multi-pressure condenser)

Turbine Output, MWe 1,309

Auxiliary Power, MWe 77

Net Station Output, MWe 1,232

Number of Feedwater Heating Stages 8

Generator Rating, MVA 722

Net Station Steam Rate, lbs/ kwhr 7.42

Net Station Heat Ra t e , Btu / kwhr 9,138

Thermal Ef ficiency, in percent 37.35

2-5 7i (15 5



T.% B L E 2- 3

LOCATION AND EXTENT OF DESIGN BASIS COAL. SEAM

1232 Se HIGil SI'LFUR COAL. P!,t.NT

Coal Type: Eastern liigh Sulf ur Bit uminous Coal

Location:

State: Illinois

County: St. Clair

Seam: Illinois No. 6

Extent:

Reserves (Est.): 3,000,000,000 lons

Current Production: 8,000,000 Tons / Year , l'J i6 )

Projected Production: 10,000,000 Tons / Year (1978)

Major Coal Users: Steam ElectrJc Power Plants:

~| 1 : s s. /

bdU
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TABLE 2-4

DESIGN BASIS COAL ANALYSIS

1232 MWe HIGH SLILFUR COAL PLANT

Coal Type: Bituminous Coal Eastern High Sulfur

Moisture (% by Wt.); 11.31
Proximate Analysis (% by Wt. dry):

Volatile Matter: 39.72
Fixed Carbon: 48.68
Ash: 11.60

Ultimate Analysis (% by Wt. dry):

Carbon: 69.33
4.30Ilyd ro gen

Nitrogen .86
Chlorine .04
Sulfur 3.61

9.640xy gen

Ash Analvsis (% by Wt. d ry) '.
.05P025

Sio 45.73
0 18.38Fe 73

19.40Al 023
1.30TiO2

Cao 5.50
Mgo .95
S03 6.63
K0 1.53

2

Na20 .5l

Undetermined .02

Calorific Value (Btu /lb.)

As Received 11,026
Dry 12,432

Asti Fus i on Tempe_ rat ure ("F Red. /"F Ox. )

Initial 1950/2270
11 = W 2140/2380

'0/2400li = '3W -

'.,d/2500zFluid
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2.2.3 St ructural Design Criteria

The st ructural design c rite ria used for t he re fe rence plant design are

summarized ar follows:

Structures are designed to withstand the ef fects of various combinations

of all normal loadings to which they are subjec;ed in accordance with ACI

318, Building Code Requirements for Reinforced Concrete, AISC Specification

for the Design, Fabrication and Erection of Structural Steel for Buildings

and applicable local building codes. The st ructures are designed for

seismic effects in accordance with criteria established by the Uniform

Building Code. The chimney is designed in accordance wi th ACI 307,

Specification for the Desi gn and Const ruction of Reinforced Concrete

Chimneys. Coal silos are designed using 55 lbs/cu f t as the coal density

for load calculations.

The loads listed below are considered in the buildinds designs where

applicable,

o Dead loads - Permanent gravity loads including conc rete ,
st ructural steel, equipment , piping, cable trays and hydrostatic
pressure. The ground water level is assumed at El + 10 ft - 0 in.
Buoyancy f rom ground water is considered in building stability
and base mat d e s i gn .

o Live Loads - Loads which vary with intensit y and/or occurrence.
During normal operation the live loads considered are a snow
load of 20 psf and the lateral soil pressurcs. During
construction live load f rom c ranes, wet concrete and major

equipment transport loads are also considered.

o Wind Imad - Wind loading is in accordance with ANSI A58.1 with_i
a basic wind loading of 26 psf.

-p
b
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Flood Loads - The plant site lies ten ft above the 100 yearo
maximum water level of the North River. Consequently no flooding
of the site is considered.

o Seismic - Structures are designed for seisnic conditions in
accordance with the requirements of the Uni form Building Code.

.
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ACCOUNT 21

2.3 PLANT DESIGN DESCRIPTION

Following are the llSC plant design descriptions for Accounts 21 through 26.

ACCOUNT 21 STRUCTURES AND IMPROVEMENTS

The steam generator , the turbine generator and all other related equipment

are housed in f ully enclosed buildings. The superst ructures have braced

steel frames bearing on concrete footings supported on the bedrock underlying

the site. Grating floors are used whenever possible to allow maximum air

circulation within the building. The siding for the buildings is generally

insulated metal panels with interior liner panels. Layouts of the plants

are shown on the drawings in Volume II, Section 4. Design concepts arc

discussed in greater detail in the following design descript ions for the

major accounts.

ACCOUNT 211 Yardwork

The plant location is the hypothetical site of Middletown U.S.A. This

is defined in Volume II, Section 6, Site Description.

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

finish grade is 18 f t above mean river level. Soil overburden is estimated

to be eight feet thick. Lime stone rock with no underground cavities are

locat2d below the overburden and is satisf actory for supporting plant

eructurts.

Site prepa rat ion consis ts o f clea ring, grubbing an i st ripping of t op soil for

structures, roads, railroads, parking areas , the materials handling area

and the construction facilities. Rough grading quantities include

') C60
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ACCol!NT 21

the general cut and fill for the main plant structures and fine grading

with landscaping.

Earth excavation, rock excavation, back fill, conc rete fill and dewatering

fo r the main plant structures are included with the structure associated

yardwork. This includes all excavation work for the steam generator

building anu turbine heater and control building areas. Excavation work

for structures not included with the main excavation are included with

the st ructural work for each of the individual buildings. The cut and

fill work also includes hauling, dumping, stockpiling, placir.3 and

compacting. For those portions of the st ructure below rock, concrete

fill is used under and adjacent to the st ruc ture. In cases where rock

elevations vary, concrete fill is used to assure that building loads are

carried to competent rock.

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

Spoll areas and storage areas are utilized for excavated material not

used for fill or for top soil. Erosion and sedimentation cont rol of those

a rea s is prac ticed in accordance with EPA requirements. Tempora ry set t ling

hasins are provided to collect all runof f during const ruction prior to

discharge into the North River.

Transformer area, above ground oil storage tanks and other oil or chemical

storage and handling areas are designed to contain spills and collect and

route surface runoff to the holding pond prior to discharge to the North

River, in addition, steam generator and turbine building floor drains

and other plant dirty drains are routed by underground piping to the waste
.

f

.) b
2-11



ACCGdNT 21

process building, as required, or to the holding pond for treatment before

discharge into the North River.

The yard drainage system consists of a system of interceptor ditches

(paved and unpaved) and storm drains with catch basins to carry storm

water from developed areas. Sedimentation basins are provided during

construction as required. Water courses that are intercepted near the

power plant, coal storage pile, are diverted by ditches into existing

stream beds or storm drains. Culverts carry stream flow under the railroad,

railroad car storage yard and roads. The yard surface water drainage is

directed to the North River via the existing water courses as much as

pos s ib le . Building roof drainage is directed to the yard drainage system.

Surface water runoff from portions of the coal handling, precipitator,

ash handling, and oil storage areas together with the plant dirty drains

is routed by underground piping to a holding pond and to the waste treatment

system for treatment system for treatment in the contaminated yard and build-

ing drainage system.

A temporary sanitary sewage system is provided during construction.

Piping and toilet facilities for permanent plant requirements are provided

based on permanent plant personnel requirements. All sewage receives

t ert iary trea tment prior to discharge into the North River.

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

connecting to a state highway. This road is in good condition and needs

no additional improvements. An onsite asphalt road is provided around

7) (j [) c2-12



ACCOUNT 21

the main plant structur. The highway road is paved in accordance with.

the standard thicknesa required for public highways. In addition, parkina,

toeas, concrete curbs and walks are provided.

Temporary const ruct ion roads with minimum t hicknees paving (AAsilo ilS20

Loading) and unpaved roads for material handling equipment are provided.

Service roads are arranged to provide access to all truck sized doors in

the power plant un i t s , to all buildings and to auxiliary st ruct ures

requiring, servicing or maintenance by vehicles. Pa ved roads for washing

and refueling locomotives and mobile equipment are provided.

Railroad access to the site is provided by const ructing a double t rack

railroad spur which intersects the IMM Railroad. The spur wnich is five

miles long f rom the main line to the plant site, approaches the site from

the east. Antic ipated railroad t raf fic is up to 1000 cars per week in

100 car unit coal trains plus the required number of lime trains. During

construction 400 to 500 cars of construction materials are de li ve red

including the boiler components, t rans fo rme rs , and generator stator.

These items are the heaviest loads anticipated and require special cars.

A yard locomotive is nrovided to handle all onsite ca r movement s.

In addition to the coal delivery loop track there are spur t racks into

the turbine hall, the t ransformer yard, the warehouse, the fuel tank area,

and the locomotive repair shop.

A temporary spur is installed to the const ruction yard storage area and

to the boiler area for delivery and installat ion of the boiler headers,

boiler panels and subassemblies.

~i 1 Of7UUJi
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ACCOUNT 21

A ladder track area, for storage of cars with bypass tracks and switches

allows engine access to either end of trains being divided. This track

accommodates odd lot trains of coal, lime or equipment arriving and the

making up of departing trains with waste material and empt/ cars.

All road bed and track ge are designed in accordance with the latest

railroad standards. Railroad structures are designed for Cooper E80 wheel

loading.

In addition to the above items; fencing, a gace house, and roadway and

yard lighting are provided with the yardwork.

ACCOUNT 212 Steam Generator Building

The steam generator building consists of the boiler house, auxiliary

boiler room, air compressor room, machine shop, diesel generator room,

and forced drat t fan room. The building is 184 ft wide, 330 ft long and

300 ft high at the top of the boiler, and has an overall volume of

approximately 12,700,000 cu f t. A description of each of the above areas

of the building is given below.
-

Boiler llouse

The boiler house is a steel framed structure 184 ft wide and 280 f t long

with two main roof heights of 180 ft for the coal silos and conveyors and

300 ft at the top of the boiler. The building volume, less the forced

draft fan room, is approximately 12,000,000 cu ft. It has three main

floors at elevations 18 ft, 43 ft, and 73 ft. The building is supported

~/ ) [; hb
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ACColTNT 21

on reinforced concrete spread footings on rock. The reinforced concrete

ground floor is located at grade. The roof is cast in place concrete

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

framing. The exterior walls are insulated metal siding and the interior

walls are either concr ete or metal partitions.

The building houses the steam generato r, coal silos and pulverizers, coal

conveyors, the forced draft f an room and an e levator.
.

Ventilation for the boiler house is provided by 24-66,600 cfm each power

roof ventilators and heating is provided by 80 steam unit heaters located

throughour the building.

Auxiliary Boiler Room

The auxiliary boiler room, located north west of the boiler house, is a

one story steel f rame structure 50 f t wide, 75 ft long and 40 ft high.

The building volume is approximately 150,000 cu ft. The building

substructure and superstructure a re identical to that dencribed for the

boiler house. The auxiliary boiler room houses the two auxiliary boilers

and their accessory equipment.

Ventilation is provided by wall exhaust fans and heating is provided by

steam unit heaters.

Ai r Compressor Room

The air compressor room, located north of the boiler house, is a one story

steel frame structure 50 ft wide, 50 ft long and 40 f t high. The building

volume is 100,000 cu ft. The building substructure and superstructure
) -C~I
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ACCOUNT 21

are identical to that described for the boiler house. The air compressor

room houses the soot blowing air compressors, receiver and accessories

the station air compressors, receivers, air dryers and accessories.

Ventilation is provided by wall exhaust fans and heat ing is provided by

steam unit heaters.

Machine Shop

The machine shop, located north of the boiler house, is a one story steel

framed structure 50 ft wide, 63 f t long and 40 ft high. The building

volume is approximately 126,000 cu f t. The building substructure and

superstructure are identical to that described for the boiler house.

The machine shop houses the machines and tools necessary to perform the

required in-plant maintenance and repair of plant equipment. A monorail

is installed for handling equipment.

Ventilation is provided by wall exhaust fans and heating is provided by

steam unit heaters.

Diesel Generator Room

The diesel generator room, located north east of the boiler house, is a

one story steel f ramed st ructure 50 ft wide, 27 f t long and 40 ft high.

The building volume is approximately 54,000 cu f t. The building

substructure and superstructure are identical to that described for the

boiler house.

'), 030
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The diesel generator room houses the two auxiliary diesel gene ra t o rs , air

intakes for the diesel generators, and auxiliary equipment. The exhaust

silencers are mounted on the roof. A monorail is installed for equipment

maintenance and removal.

Ventilation is provided by wall exhaust fans and heating is provided by

steam unit heaters.

Forced Dra f t Fan Room

The forced draf t fan room, located on west side of the boiler house, is

a one story steel f ramed st ructure 42 ft wide, 140 ft long and 42 ft high.

The building volume is approximately 247,000 cu ft. The fan room is part

of the boiler house and has a common subst ructure. The roof slab is cast

in place concrete over acoustically treated metal deck and supported on

steel framing. The exterior walls are acoustical masonry block. The

walls and roof are designed to resist the differential pressure caused

by the fans. Sound attenuators are installed at the air inlets in the

walls, and personnel doors are pressure tight and arranged to provide an

air lock. A lintel is installed in a wall to allow for equipment re moval .

The fan room houses the forced draft and primary air fans, inlet silencers,
.

combustion air steam coils and accessories. A monorail is installed for

equipment maintenance and removal.

ACCOUNT 213 Turbine, lieater and Control Building

The building consir.ts of the turbine hall, auxiliary (heater) bay, and

control and switchget r building as described below.

/)7 pD|-7| L:>
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ACCOUNT 21

Turbine llall and Auxiliary Bay

The turbine hall and auxiliary bay are located east of the boiler house.

The turbine hall is a three story (elevations 18 ft, 43 ft and 73 ft)

steel framed structure 151 ft wide, 260 ft long and 125 ft high. The

auxiliary bay is a four ctcry (elevations 13 ft, 43 ft, 73 ft and 102 ft)

steel framed structure 30 ft wide, 260 ft long and 125 ft high. The

building volume is approximately 5,882,500 cu ft. The building is supported

on reinforced concrete spread footings on rcck. The reinforced concrete

ground floor is located at grade. The mezzanfre, operating ind deaerator

floors are reinforced slabs supported on metal deck on steel framing.

The roof is concrete plank covered with a roofing membrane. The exterior

walls are insulated metal siding, and the interior valls are either

concrete block or metal partitions. The massive ''..igh tuned" turbine

pedestal is reinforced concrete and is supported on a thick concrete

foundation mat bearing on rock. The turbine pedestal is isciated from

the remaining building support loads. Structural quantities for the

pedestal are shown in account 231 of the cost estimate.

The building houses the turbine generator, its condensers and assariated

equipment, feedwater heatera, bciler feed pumps and condenser, boiler

feed booster pumps, condensate pumps, condensate booster pumps, condensate

polisning and demineralizing equipment, turbine lobe oil equipment,

deaerator, other auxiliary equipment and switchgear rooms.

71 bb
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ACCOL3T 21

The turbine hall and auxiliary bay are cooled by 12 - 75,000 cfm each

power roof ventilators and heated by 34 steam unit heaters located

throughout the building.

At the south end of the turbine hall is located a rail car bay for t ransport

of generator and turbine parts. An overhead t raveling c rane located at

the top of the building serves this bay as well as the full operating

floor area. All floors are connected by several stairways.

Control and Switchgear Building

The control and switchgear building, located north of the turbine hall,

is a four story (e leva t ions 18 ft, 34 ft, 50 ft, and 73 ft) steel f rared

structure 50 ft wide, 150 ft long and 69 ft high. The building volume

is approximately 517,500 cu ft. The building substructure and

superstructure are identical to that described for the turbine hall and

auxiliary bay.

The control and switchgear building houses the 13.8 kV and 4.16 kV

switchgear, battery rooms, d-c auxiliary rooms, relay and ins t rume n t a t ion

and control cabinet room, coal sampling and water analysis laboratories,

cable spreading room, communication room, and con t rol roon.

The control and switchgear building HVAC system provides filt ered and

conditioned air to the cont rol room, water analysis room, communications

room, cable spreading room and switchgear area. Supply air to these rooms -

is provided by a multizone air handling unit and a heating and ventilating

unit. A centrifugal water chiller supplies chilleri water for air

7 I, h. b h-
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ACColTNT 21

conditioning and cooling requirements. Local exhaust f ans exhaust air

as required f rom the toilet and battery rooms.

ACCOUNT 218B Administration and Service Building

The administration and service building, located south of the turbine

hall, is a four story (elevations 18 f t , 43 f t, 58 ft, and 7 3 f t ) steel

framed structure 90 ft wide, 90 ft long and 75 ft high. The building

volume is approximately 607,500 cu ft. The building is supported on

reinforced concrete spread footings on rock. The reinforced concrete

ground floor is located at grade. The other floors are reinforced concrete

supported on metal deck on steel framing. The roof is concrete plank

covered with a roofing membrane. The exterior walls are insulated metal

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

>bst areas are provided with suspended acoustical ceilings.

The building houses the service shops, storage areas, locker rooms ,

showers, lunch room, equipment ro o rts , laboratories, general offices and

conference rooms.

Filtered and conditioaed air is provided to the offices, conference room,

laboratories, shops, s to ra ge a rea , lunch rooms, eq u i pmen t rooms and toilet

and locker rooms. Supply air to the rooms is provided by a oultizone air

handling unit and a heating and ventilating unit. Return air fans exhaust

air to the units or to atmosphere as required. Chilled water is supplied

f rom a centrifugal water chiller. Local fans exhaust air as required

from toilets, locker rooms and fume hoods.

27b'i Ui; ,
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218D Fire Pump llouse

The fire pump house, located along the riverbank west of the main plant

structures, is an integral part of the makeup water intake structure.

The two fire pumps and one jockey pump are located on the north side of

the makeup water intake structure and are supported from the reinforced

concrete basin roof slab. The structural description, quantities and

costs are shown in account 261.

218I Electrical Swi chgear Buildings

The electrica? switcagear buildings consist of three separate one story

steel framed structures. The coal handling system and cooling tower

buildings, located south of the main plant structures, are 30 ft wide,

50 ft long, and 16 ft high. The building volumes are approximately 24,000

cu ft. each. The material handling switchgear building, located south-

west of the main plant structurcs, is 25 f t wide, 30 ft long and 16 ft

high. The building volume is approximately 12,000 cu ft. The switchgear

buildings are supported on reinforced concrete spread footings on rock.

The superstructure is prefabricated and has insulated metal walls and

roof.

The buildings are heated by electric unit heaters. Supply air is provided

by ventilating units consisting of roughing filters and supply air fans.

The buildings are pressurized to protect equipment from coal dust.

ACCOUNT 218M Coal Car Thaw Shed

The coal car thaw shed, located southwest of the main plant structures,

is a one story steel framed structure 20 ft wide, 159 ft long and 24 ft
,. > 1
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ACCOUNT 21

high. The building volune is approximately 76,000 eu ft. The shed is

located on the track approaching the rotary car dumper. The shed is

suoported on reinforced concrete spread footings on rock. The reinforced

concrete ground floor le located at grade. The superstructure is metal

siding and roof deck, and is f urnished with the coal car thawing equipment

shown in account 224.13. The shed has two heating bays and one soaking

bay.

ACCOUNT 218N Rotary Car Dumr>er Buildine and Tunnel

The rotary car dumper building, located southwest of the main plant

structures, is a one story steel framed structure 52 ft wide, 66 ft long

and 26 ft high. The building volume is approximately 89,200 cu ft. The

foundation is reinforced concrete founded on rock. The roof is either

insulated or uninsulated metal roof deck supported on steel f raming. The

exterior walls are either insulated or uninsulated metal siding and the

interior walls are masonry block. The underground conveyor tunnels are

reinforced concrete founded on rock.

The building houses the rotary car dumper, traveling hammermill lump

breaker, receiving hoppers, vib ra t in g feeders, transfer chutes, dust

suppression system, control house, toilet facilities, and equipment roo ms .

lle a t in g is provided by elect ric unit heaters. Supply air to the elect rical

is provided by a ventilating unit consisting of a roughingequipment rooms

filter and supply air fan. Excess air is exhausted through wall louvers.

The rooms are pressurized to protect equipment f rom coal dust. A packaged

air cooled air conditioning unit maintains the control room at ambient

- -' O
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cond it ions . The substructure and tunnels are supplied with air through

a ventilating fan.

ACCOMNT 2180 Coal Breaker House

The coal breaker house, located southwest of the main plant structures,

is a steel framed structure 58 ft wide, 62 f t long and 144 f t high. The

building volume is app roximately 518,000 cu ft. The building is supported

on reinforced concrete spread foot ings on rock. The reinforced concrete

ground floor is located at grade. The three floors are reinforced concrete

slabs supported on metal deck on steel framing. The roof is metal deck

supported on metal f raming. The exterior walls are either insulated or

uninsulated metal siding and the interior walls are masonry block.

The building houses the head pulleys and drives for the car

dumpe r-to-b reaker house conveyor, two breakers, s epa ra to rs , distribution

hopper, slide gates and belt feeders, tail pulleys of the b reake r

house-to-lowering well conveyo rs, sampler, and an elevator. The ground

floor contains a power and motor control center.

Heating is provided for the coal breaker house by electric unit heaters.

Supply air to electrical rooms is provided by a ventilating unit consisting

of a roughing filter and supply air fan. Excess air is exhausted through

wall louvers. The rooms are pressurized to protect equipment from coal

dust.

ACCOUNT 218P Coal Crusher Houw

the coal c rushe r house, located south of the rotary ear dumper building,

C3/,
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is a steel f ramed structure 48 f t wide, 48 ft long and 106 ft high. The

building volume is approximately 244,000 cu f t. The building is supported

on reinforced concrete spread footings on rock.

The reinforced concrete ground floor is located at grade. The three

floors ate reinforced concrete slab supported on metal deck on steel

framing. The roof is metal deck supported on metal f raming. The exterior

walls are metal siding, and the interior walls are masonry block.

The building houses the head pulleys for the reclaim conveyors, ma gne t ic

separators, surge bin, vi'u rating feeders, and two crushers.

Heating is provided for the coal crusher house by electric unit heaters.

Supply air to electrical rooms is provided by a ventilating unit consisting

of roughing filter and supply air fan. Excess air is exhausted through

wall louvers. The rooms are pressucized to protect equipment from coal

dust.

ACCOUNT 218Q Boiler House Transfer Tower

The boiler house transfer tower, located at the southwest corner of the

boiler house, is a steel framed structure 30 ft wide, 40 ft long and 242

ft high. The tower volume is approximately 290,000 cu f t. The tower is

supported on reinforced concrete spread footings on rock. The reinforced

concrete ground floor, which is integral with the boiler house ground

floor, is located at grade. The two floors are reinforced concrete slabs

supported on metal deck on steel f raming. The roo f is free standing metal

deck. The exterior walls, f rom elevations 18 ft to 198 ft, are common

, 3, u/?
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with the boiler house on two sides and insulated metal siding on the other

two sides. From elevations 198 ft to 260 ft, the exterior walls are

either insulated or uninsulated siding.

The tower houses the head pulleys of the crusher house-to-boiler house

conveyors, transfer chutes-to-tripper conveyors, and as-fired sampling

system.

Heating is provided to the electrical equipment room by electric unit

heaters. Supply air is provided by a ventilating unit consisting of a

roughing filter and supply air f an. Excess air ic exhausted through wall

louve rs . The room is pressurized to protect equipment from coal dust.

ACCOUNT 218R Rotary Plow Maintenance Shed

The rotary plow maintenance shed, located south of the rotary car dumper,

is a one story steel f ramed structure 32 f t wide, 88 f t long and 28 ft

high. The shed volun, is approximately 78,800 cu ft. The two reclaim

tunnels are 430 f t long each. The rotary plow maintenance shed and reclaim

tunnels are founded on rock. The tunnels are reinforced concrete. The

shed has a reinforced concrete floor. The roof is metal deck. Exterior

walls are metal siding except for the south wall which has a concrete

retaining wall for the coal pile.

The shed houses the maintenance facilities for the rotary plows.

Heating is provided by electric unit heaters. Ventilation is provided

by drawing outside air through wall louvers and exhausting through power

roof ventilators.

''"E
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ACCOUNT 218T Locomotive Repair Shop and Garage Facilities

The locomotive repair shop and garage, located north of the rotary car

dumper, is a one story steel framed r,tructure 65 ft wide, 65 ft long and

30 ft high. The building volume is approximately 126,800 cu ft. The

reinforced concrete ground floor is located at grade. The roof is metal

deck on steel framing. The exterior walls are insulated metal siding.

The building houses a locomotive repair area and four-bay ;,a ra ge f ac il it y

for the on-site diesel opeti d heavy equipment and servi <e vehicles.

Heating is provided by electric unit heaters. The area is ventilated by

drawing outside air through wall louvers and exhausting through power

roof ventilators.

ACCOUNT 218U Materials Handling and Service Building

The materials handling and service building, located north of the rotary

car dumper, is a one story steel f ramed structure 50 f t vide, 60 ft long

and 20 ft high. The building volume is approximately 60,000 cu ft. The

building is supported on reinforced concrete spread footings on rock.

The reinforced concrete ground floor is located at grade. The roof is

insulated metal deck supported on steel f raming. The exterior walls are

insulated metal siding and the interior walls are masonry block.

The building houses the service shops, offices, storage areas, lunch room,

toilet and shower rooms.

l, bbI
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The llVAC system provides filtered and conditioned air to the offices,

lunch rooms, elect rical and nechanical rooms, toilet and shower rooms.

Supply air to the rooms is provided by a multizone air handling unit and

a heating and ventilating unit. The multizone air handling unit consists

of a roughing filter, heating and cooling coils, and supply air fan,

t\CCOUNT 218V Waste Water Treatment Build in g

The waste water treatment building, located west of the main plant

structures, is a one story pref abricated steel st ructure 25 ft wide, 80

ft long and 20 ft high. The building volume is approximately 40,000 cu

ft. The building is supported on reinforced concrete spread footings on

rock. The reinforced concrete ground floor is located at grade. The

exterior walls and roof are insulated metal and interior walls are masonry

block.

The building houses a control area, s torage area, pumps , tanks and other

waste water treatment equipment. Large items of the treatment equipment,

such as the batch holding tank, are located adjacent to the building.

I! eating is provided by electric unit heaters. The building is ventilated

by '.rawing outside air through wall louvers and exhausting through power

roof ventilators.

ACCOUNT 218W Miscellaneous Coal Handling St ructures

The conveyor galleries include all overhead supporting structures and their

associated foundations. The galleries are approximately 2,500 f t long and are sup-

perted on reinforced concrete spread footir.gs on rock. The conveyor galleries
-
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consist of removable dust tight sheet metal enclosures supported from

structural steel members. Grating walkways provided for access are

illuminated.

The rotary plow access tunnel and ventilating shed are approximately 350

ft long and is parallel to the rotary plow tunnels. The access tunnel

provides ventilation and is available for emergency exit. The tunnel

structure consists of six f t concrete pipe sections. At the end of the

tunnel, a well structure encloses a stairway to grade, and is enclosed

in a concrete block shed. The shed houses the ventilating fans.

The coal pile membrane barrier area is 750,000 ft2 The impermeable

membrane layer blankets all areas where coal is stored outdoors, and

prevents contamination of ground water by coal pile rain water runof f.

The top of the nembrano is covered with suitable fill material to prevent

damage by coal handling equipment. A drainage system, installed below

the membrane layer throughou the active and dead storage areas, routes

intercepted surface drainage to irainage channels and prevents hydrostatic

pressure on the underside of the membrane layer.

The two lowering wells, located in the center of the coal pile, are

reinforced concrete s t ruc t u re s 12 ft in diameter and 100 f t h i gh . The

cylinders are supported on reinforced concrete foundations bearing on

rock. The foundations are integral with the rotary plow tunnels which

pass on each side at the base of the cylinders.

,P,
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ACCOUNT 219 Stack Structure

The stack structure measures 600 ft high (618 ft elevation) with a 30 f t

inside diameter and 40 f t outside diameter at the top, and 50 ft inside

diameter and 60 f t outside diameter at the bot tom.

The stack is a reinforced concrete structure with a separate free standing

brick liner. An elevator and ladder in the stack structure provide for

access to platforms for sampling ports, smoke density temperature probes,

and for maintenance of aircraf t warning lights. The foundation is a 100

f t octagonal reinforced concrete mat bearing on rock.

71~ r7:
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ACCOUNT 22 BOII.ER PIANT EQUIPMENT

The steam generating system supplies steam to the turbine generator which

converts heat energy to electrical energy. The steam generator includes

the steam generator, soot blowers, pulverizers, coal feeders and piping,

fuel firing equipment, primary air and forced draf t fans, prima ry and

secondary regenerative air preheaters and associated ductwork, complete

structural steel, and associated instrumentation and controls.

ACCOUNT 221 Steam Generating System

The steam generator is a supercritical pressure unit with a single reheat

designed for a maxir :m continuous rating of 9,775,000 lb/hr of steam at

3,845 psig and 1,010 F at the superheater outlet and 1,000 r' a t the

reheater outlet using 547 F feedwater delivered to the economizer. The

furnace is designed for firing high sulfur eastern bituminous coal.

Ignitors fired with No. 2 fuel oil are utilized during startup and low

load operation.

The overall dimension of the steam generator are approximately 120 ft

wide by 140 ft long by 300 ft above floor elevation. The single dry ash

furnace is designed for pressurized draf t operation and is sized for

possible future sub-bituminous coal firing. The f urnace c ross sec tion

is approximately 120 ft long by 5 ft deep. Multiple rows of burners are

located in the f ront and rear walls. Steam temperature is maintained at

reduced load by varying firing rate of burner rows. The burners are

supplied with pulverized coal f rom a total of six pulve rizers each rated

at 105 tons /hr. A seventh pulverizer is provided as a spare.

~/ inn
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The steam generator is equipped with an automatic sequential suot blowing

syst(m. The system is designed to remove soot and ash f rom the boiler

surfaces to maintain effective heat transfer. The soot blowers use

compressed air with electric motors for rotating and traversing the lances.

Two 10,000 scfm centrifugal air compressors supply the required soot

blowing air at a pressure of 300 psig.

A superheater bypass system is provided to control flow and pressure

during the transition period of attaining critical pressure operation.

This is accomplished by maintaining the pressure within the wate rwalls

and primary superheater sections above saturation pressure until

supercritical operation is attained. The bypass provides the flexibility

to control the rate of pressure and temperature increase and to coordinate

the startup sequence of both the turbine and steam generator.

The steam generator is equipped with a vent and drain system which provides

a means of venting air, steam and accumulated water f rom the boiler and

piping sys tems during startup and shutdown. The system also is used for

filling and draining tbc steam generator during chemical cleaning and

hydrost, tic testing. The system drains to the waste water treatment

system and is designed to drain the steam generator during normal operation

in two hours and during chemical cleaning in one hour.

Valves necessary for startup and shutdown or control of the unit are

arranged for remote operation.

, , n ,
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ACCOUNT 222 Draft System

A pressurized draf t system provides combustion air to the furnace and

forces the combustion gases thru the steam generator system. The draft

system flow diagram for the unit is shown in Drawing 6 509. 001-HS C-5.

Three 33-1/3 percent capacity force <l draft f ans and two 50 percent capacity

primary air fans are provided. The pressure drop titru the flue gas

desulfurization system is taken care of by separate fans furnished with

that system.

The forced draf t fans operate the steam generator at its maximum continuous

rating. One forced draft fan and one primary air fan is capable of

sustaining operation at reduced load. The forced draft fans discharge

through three secondary regenerative element type air heaters to the

burner windboxes. The primary air fans discharge through two primary

regenerative air heaters to the pulverizers inlets.

Steam coils are provided with sufficient surface to maintain a forced

draft and primary air fan inlet temperature of 80 F. A control system

is provided to maintain the average cold-end temperature of the regenerative

air heater at 185 F (above the acid dewpoint) using the steam coils; or

to maintain flue gas temperature to the precipitator at a minimum of 275 F.

The inlet steam coils are protected against freezing.

Electrostatic precipitators, located at the outlets of the regenerative

air heaters, are provided to reduce the particulate emissions of the flue

gas to confo rm to applicable State and Federal Regulations (presently 0.1

. ,.c^
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lb per million P,tu fired). Provisions are n.nle to isolate e.ic h r ey.e ne ra t i ve

air heater, p ecipitator, and drait tan train. Ea b precipitator is

sufficiently sectionalized to m sure continued operation .it guaranteed

efficiency during rapping operations whi i so lis t ed sections are operative

Instrumentation for the boiler air and gas system rao n i t o r n significant

air and gas pressures., differential pressures flows and tenperatures from

the air inlet to the furnace, i.e., at the windh m, to the g is outlet,

The duct work in this account does not includ. the duct work required for

the SO;, scrubbiry, evsten, or that turnished with the itean generator.

The added duct work and supporte required for t.m S0 crubbing system3

is i .iuded in Account 226

ACCOl'NT 22 3 Ash and Dust I!and1ing Svsten

The ash and dust handlinn system removes and tran, ports flyash from the

precipitators, economizer .ind gas duct hoppers te the storage silos. 'l h e

systen consists of two 100 percent capacity dry positive displacenent

pre:,surized systems designed to handle <+ i tons of ash per hour each. i h.

dry type system uses a mixture of flue gas and air at the t ra nsport i or

modium. An air lock valve is 10 ;ted on each econoriwr ho p,,e r ,

prec ipitaior hopper and gas duct hopper. A pressure ',; ten ionveys the

flyash to the iilos. The sil - provide for 90 hours a eurulation of

flyash while operatiny, at r. ximum cont inuous ratinn awominc Fa percent

of the ash is flyash.

,

COJ, -

2-33



ACCOUNT 22
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F.ich flyash hopper is furnished with a hopper heater to p reven t flyash

caking. System capacity allows for intermit tent operation with automatic

actuation of the cycle on a timed basis. Control equipment is provided

for the air preheater hopper, the precipitator hoppers and the flyash

s il o s . All primary devices are located at or near the source, transmitting

to receiver type indicators and controllers located in the control panel.

A prepackaged control panel is enclosed and located near the precipitato r.

It contains all alarms, controllers, indicators, lights and switches,

required for automatic or manual operation. A local annunciator alarms

various system malfunctions and transmits a common trouble alarm to the

main cont rol room. A hoppe r load level cont rol automatically activates

the removal and t ranspo rt s y s t e 'n , transfe rring the material to the disposal

storage silos.

Bot tom Ash and Pyrites llandling Sys tem

The bottom ash and pyrites hanaling system removes the bottom ash from

the coller and pyrites f rom the pulverizers and transports them to the

dewatering bins for removal by truck. This system is designed to har.. ? e

20 tons per hour. The system flew diagram for the bottom ash handling

system is shown in Drawing 6509.001-ilSC-16

The bottom ash is transported by a hydraulic sys tem using water as a

transport medium. The bottom ash hopper provides ten hours of bottom ash

accumulation while operating at maximum continuous rating, assuming 25

percent of the ash content is bottom ash. A continuous water t rough

around the periphery of the ash hopper seals against the full furnace

ann
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pressure. Bottom ash dewatering hins provide 90 hours of storage, 45

hours for each bin, at maximum continuous rating. Bottom ash 's removed

from the site by truck and hauled to the disposal site.

.The pyrites are also transported by a hydraulic system using water as a

transport medium. Pyrites rejected from the pulverizers are sequentially

sluiced from the pyrites box to a holding bin located near the pul ve rize r

area. The holding bin provides s torage of 12 hours accumulation of pyrites

resulting from the boiler operation at maximum continuous rating. The

pyrites are sluiced f rom the holding bin to one c f two py rites dewate ring

bins. Each bin provides 45 hours of storage while operating at maximum

continuous rating. Control equipment is provided for the furnace bottom

ash hoppers, the economizer ash hoppers, the pulverizer rejec t hoppers

and the dewatering bins.

ACCOUNT 224 Fuel Handling Sys tems

The function of the coal handling system is to receive, stack out, reclaim,

crush and transport coal to the coal silos in the boiler house. The

buildings and structures comprising this system are located in the yard

of the power plant southwest of the boiler house and turbine hall. The

flow diagram for the coal handling system is shown in Drawing

6509.001-HSC-15.

The coal handling system is sized for coal rate of 550 tons per hour.

This is based on using the design basis coal for the operating condition

with the turbine valves wide open, five percent over p ress u re (VWO, 5

percent OP).

C
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A total of 792,000 tons of coal is stored at the plant site, in the form

of ac tive or dead storage. The active (short te rm) storage pile provides

40,000 tons, or three days c,a1 supply. This coal pile is continuously

cycled and completely turned over, in three days. The dead storage (long

term) coal pile capacity is 752,000 tons, 57 days supply. This pile

provides coal to the plant boiler only if norr a1 rail delivery of coal

is int erru;>ted for extended periods of time. Since the Illinois No. 6

(seam) coal used by the plant has a rela tively low mois ture content (11

to 12 percent) long term storage poses no spontaneous ignit ion or coal

property degradation problems.

The cual handling system consists of four major structures; a rotary car

dumper, a breaker house, two lowering wells and in underground ro tary

plow gallery, and a crusher house. Coal ente rs the baller house at a

transfer tower at the southwest corner of the boile r house. Equipment

for the coal handling system is sized to unload and transfer coal to

s to ra ge at a rate of 2000 tons /hr. This allows turnaround o f a 100-car

a unit train (100 tons per car) in five hours, ren unit train loads of

coal are required to provide the tonnage of coal (92,400 tons) burned

weekly (7-days) by the plant. Thus, two unit trains per day, unl oade.1

during the first and se: ond shifts, can he easily accommodated. The five

hoor unloading cycle does not incur increased transportation cos:.s due

to ra il road demurrage penalties since it is assumed that the utility

leasen dedicated unit trains supplying coal to the site. The railroad

crew uncouples a loaded unit train at the coal unloading loop, and picks

7 ] f, 00b
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up an empty unit train at the storage laddtr siding. The unit train is

moved through the coal yard and switchyard by an in plant locomotive.

Ce>. is rec 1c.imed f rom either ac tive or dead storage at a rate of 750

tons /hr. Full 100 percent redundancy (i.e. crushers, conveyors and rotary

plows) is provided. Coal is reclaimed on a nearly continuous basis.

Coal is weighed and totalized at two locations in the coal oandling system;

1) at the rotary dumper-to-breaker house conveyor, and 2) for analysis

at the lowe ring we ll-to-c rushe r house conveyors. As-fired coal is sampled

in the boiler house transfer tower, prior to delivery to the coal silos-,

as received coal is sampled in the breaker house prior to discharge to

the lowering well. ?tignetic scparators remove miscellaneous iron from

the coal at the top of both the breaker house and crusher house.

All of the coal conveycrs are equipped with wire-reinforced f abric/ rubber

belt material and have self cligning troughing (angled side) idlers. The

conveyors, and the adjacent walkway, are enclosed above ground. A

solvent / water spray dus t suppression system prevents excessive dust _ng

at the discharge of each conveyor.

Coal is delivered to the plant by a 100 car unit train, equipped with

rotary car couplets. A hydraulic car positioner centers an individual

car in the rotary dumper that rotates a car 180 degrees. The contents

of a car discharge onto a traveling hammermill lump breaker, and

subsequently into two hoppers. A vibrating feeder at the bottom of each

hopper feeds coal onto the dumper-to-bryaker house conveyor belt.
JVs
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Coal enters the breaker house at a split ter chute that diverts coa to

one of two breakers which reduce to t h ree inch size and under.

A belt conveyor t rans fe rs coal f rom the breakers , to the top of either

of two lowering wells. The lowering well is a hollow, cylindrical silo,

with a hopper bottom. Openings in the side wall of each well allow coal

to form a conical-shaped pile, as the lowering well fills with coal. The

conical shaped piles account for the 40,000 ton active storage. Vibrating

feeders at the center of the lowering well, allow gravity reclaim of the

active storage pile.

Dead storage coal is moved by bulldozer to the vicinity of the lowering

wells, when required. An underground (below grade) gallery beneath the

lowering wells houses the two lowering well-to-crusher house conveyors

and two rotary plows. The conveyors run in a direction parallel to a

line connecting the lowering wells. The rotary plow is a small motor

driven car, that travels on rails beneath the coal pile supported above

each conveyor. A horizontal plow slowly rotates atop the car, sweeping

coal from a concrete trough below the active coal p il es to the conveyor.

A rotary plow maintenance shed is located where the conveyors exit to the

underground galleries and angle upwards.

Coal discharges from the lowering well-to-crusher house conveyors into a

storage bin that has two outlets each of which feeds a crusher. The

crushers reduce the coal to a one inch to one and one half inch size.

The crushed coal is fed to one of two conveyors.

,
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C rushe r house-to-boiler house conveyor helts transport the coal to the

boiler house t rans fe r tower. Itere the coal is divided between the two

rows (near and far) of coal silos. Each row is serviced by a traveling

tripper that can be stopped to discharge the conveyor belt flow to a

s pec i f ic silo. The seven silos are sized for eight hours (approximately

650 tons each) of coal storage.

Ignition and Plant Fuel Oil System

The fuel oil system supplies No. 2 fuel oil to the main boile r Ignitors

f o r st a rt up and low-load ope ration. inis fuel oil is also used for the

auxiliary boiler and miscellaneous diesel driven equipment, the emergency

diesel-driven generator, the locomotive, the diesel-driven fire pump and

the coal moving equipment. The plant fuel oil systems are located in the

plant yard, boiler room, auxiliary boiler room and at the circulating

wate r intake.

An aboveground fuel oil storage tank which stores 150,000 gallons of So. 2

fuel oil provides for a 30 day supply of oil for the auxiliary boiler.

A dike surrounding the tank will contain the oil in the event of a mill

or tank failure. Separate pumps, which take suction d irectly from the

fuel oil storage tank, supply the fuel oil to the main and auxiliary

boilers.

Oil delivery for the aboveground tank is made by either rail or truck.

An unloading pump is provided for vehicles not having unloading equipment.

I,
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All diesel engine driven equipment is capable of burning No. 2 fuel oil.

The aboveground storage tank also supplies fuel to the diesel engine

driven equipment located in the proximity of the tank.

Instrumentation for the fuel oil system monitors and cont rols unloading,

s to rage and transfer of fuel oil to points of use. Ic also provides

information both locally and to the main cont rol room as required fo r

controls, displays, alarms and logs.

ACCotCJ 225 Flue Gas Desulfurization Structures

I.ime Slaking Building and Service Building

The lime slaking building, located southwest of the main plant structures,

is a steel framed structure 56 ft wide and 98 ft, with an enclosed portion

51 ft high and an overall height of 160 ft. Thi enclosed building volume

is approximately 280,000 cu ft. The adjacent service building is a steel

framed structure 28 ft wide, 96 ft long and 16 ft high. The building

volume is approximately 44,000 cu ft. The buildings are supported on

reinforced concrete spread footings on rock. The reinforced concrete

ground floo rs are located at grade. The lime slaking ouilding has th ree

enclosed floors and three pla tf orm floor elevat ions above the roof. The

second and third floors a re reinforced concrete slabs supported on metal

deck on steel f raming. The service building has one floor. The roofs

of both structures are concrete channel plank covered with roofing membrane.

The exterior walls are insulated metal siding.

.!.|, k.' './ pU
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The lime slaking building houses pumps, tanks, silos, conveyors, elevators

and other associated equipment. The service building houses an electrical

room, mechanical service room, control room, ahoratory, toilets and

office.

The lime slaking building is heated by electric unit heaters, and v"atilated

by drawing outside air through wall louvers and exhausting through powe r

roof ventilators. The service building has a tfVAC systen which provides

filtered and conditioned air to the offices, laborato ry cont rol room and

service rooms.

Desul f urizati >n Con t rol and Switchgea r Building

The desul furization cont rol and switchgear building, loca ted north of the

desul fu rization a rea, is a two story steel framed structure 40 ft wide,

50 ft long and 42 ft high. The building volume is approximately 84,000

cu ft. The building is supported on yinforced concrete spread footings

on rock. The reinforced concrete ground floor is located at grade. The

second floor is a reinforced concrete slab supported on metal deck on

steel framing. The root is concrete channel plank covered with a roofing
membrane. The exterior walls are insulated metal siding, and the interior

walls are masonry block.

The building houses the control room, office, toilets and switchgear area.

The control room is heated by electric baseboard radiators and cooled by

a window type air conditioner. The switchgear room is heated by electric

unit heaters. Ventilation is provided by a ventilat ing; unit consisting

, .m 1
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of roughing filter and supply air fan. Air is exhausted through a wall

louver.

Process and Seal Water Pump House

The process and seal water pump house, located west of the main plant

structures, is a one story prefabricated s teel s tructure 20 f t wide, 40 f t

long and 16 ft high. The building volume is approximately 12,800 cu f t.

The building is supported on reinforced concrete spread footings on rock.

The reinforced concrete ground floor is located at grade. The exterior

walls are insulated metal siding, and the roof is insulated metal standing

rib.

The building houses the process and seal water pumps, tan ks , filters and

associated equipment.

Heating is provided by electric unit heaters. The building is ventilated

by drawing outside air through wall louvers and exhausting through wall

exhaust fans.

Thickene r Equipment Building

The thickener equipment building, located northwest of the main plant

structures, is a one story prefabricated steel structure 40 f t wide, 80 ft

long and 16 ft high. The building volume is approximately 51,200 cu ft.

The building subst ructure, superstructure and heating and ventilation is

identical to that described for the process and seal water pump house.

1 PQO
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Sludge Stabilization Building

The sludge stabilization building, located approximately six miles from

the main plant structures, consists of a main building and a service

buildine. The .nain building is a two story steel framed structure 60 ft

wide, 75 ft long and 30 ft high. The building volume is approximately
s

135,000 cu ft. The adjacent service building is a one story steel framed

structure 50 ft wide, 60 ft long and 18 ft high. The building volume is

approximately 54,000 cu ft. The buildings are supported on reinforced

concrete spread footings on rock. The reinforced concrete ground floors

are at grade. The second floor of the main building is a reinforced

conc re te slab suppcrted on metal deck .n steel framing. The roofs are

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

supported on steel framing. The ex te rior walls are insulated metal siding,

and the interior walls are either masonry or metal partitions. Vinyl

tile and ceramic tile floors and acoustical ceilings are provided, as

appropriate, in the service building.

The main building houses the vacuum filters, pumps, sludge mixers, feeders,

conveyors and associated equipment. The service building houses the

offices, lunch room, control toom and toilets.

The main building is heated by electric unit heaters and is ventilated

by drawing outside air through wall louvers and exhausting through power

roof ventilators. The service building has a HVAC system which provides

filtered and conditioned air.
_.
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Sludge Pump House

The sludge pump house, located north west of the main plant structures,

is a one story steel framed structure 20 ft wide, 40 ft long and 12 ft

high. The building volume is approximately 9,600 cu ft. The building

is supported on reinforced concrete spread footings on rock. The reinforced

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

covered with a roofing membrane. The exte rio r walls a re insulated metal

siding.

The building houses an electrical equipment room and mechanical equipment

room.

Heating is provided by electric unit heaters. The building is ventilated

by drawing outside air through wall louvers and exhausting through wall

exhaust fans.

Lime Unloading Building

The lime unloading building, located west of the main plant structures,

is a one story steel framed structure 36 ft wide, 50 ft long and 20 f t

high. The building volume is approximately 36,000 cu ft. The building

support is reinforced concrete founded on rock. The reinforced concrete

ground floor is located at grade. The roof is steel supported on steel

framing. The exterior walls are metal siding.

The building houses the grizzly hopper and conveyor, and has rail and

truck access. It is large enough to accommodate one railroad car. A

tunnel accommodates a conveyor to the bucket elevato r at the lime silos .
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Tunnel ventilation is provided by a supply air fan.

ACCOUNT 226 Lime Flue Gas Desul f urization Sys tem

This system is designed to remove SO2 from flue gas exiting from the

electrostatic precipitators. Lime handling and slaking facilities, stack

gas scrubbing equipment and spent slurry handling f acilities are provided.

Lime Handling and Feed Preparation

Lime is unloaded f rom railroad hopper cars in an uploading shed. The

lime is dropped into a hopper and conveyed to adjacent concrete storage

silos by a conveyor belt and bucket elevator. Two silos provide a 30 day

supply of lime for full load operation.

Lime is conveyed by a reclaim belt conveying system to four process s tora' e

silos located above the lime slaking building. Lime is fed by volumet ric

belt feeders to line slakers located below each storage silo. A combination

of fresh process makeup water thickener overflow is used for lime slaking.

A 15 percent slurry of slaker lime is fed by gravity t" slurry surge tanks

Jr,cated below the slakers and subsequently pumped to lime slurry feed

tanks adjacent to the S02 scrubbing equipment.

Sulfur Dioxide Scrubbing Equipment

This system brings flue gas into intimate contact with t he S07 scrubbing

medium. Booster fans direct flue gas from a bypass duct fo SO2 scrubbing

modules, and are designed for a maximum pressure drop across the scrubbing

system.
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A bypass duct is sized to handle 100 percent of the flue gas at maximum

load in case of operating problems with the scrubbers.

Seven 15 percent capacity booster fans and S02 modules are provided.

Each module is designed to remove 90 percent of the S02 contained in the

entering flue gas. The system is sized for a maximum gas velocity of

10.5 ft/sec through each scrubber. At full load, six modules scrubbing

88.15 percent of the flue gas are required to operate in order to comply

with the S02 emission standard of 1.2 lb S02 per million Btu's. The

seventh module is provided as a spare. The balance of flue gas is bypassed

to provide reheat for the saturated flue gas leaving the S02 scrubbers.

In each SO scrubber, the flue gas is initially directed to a down-flow
2

quencher. A slurry of Cao, reaction products and water is sprayed into

the hot flue gas at the quencher throat saturating the gas and providing

the first stage of S02 removal. The slurry is pumped from a

reaction tank and introduced to the quenchec throat through a series of

spray nozzles. Some of the recirculation slurry is also employed as wall

wash on the convergent section to present a wetted wall to the incoming

of hot flue gas.

The saturated gas exits downward from the diverging section and turns

through a horizontal, low velocity sump. The slurry droplets exit the

quencher at a relatively high velocity and are separated by inertia in

the sump turn.

'/ ) hb
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The fl ue gas leaving the sump flows up through the counte r-current tray

absorber where a slurry of recirculated lime, reaction products, and wate.

is intiraately contacted with the fl ue gas to remove the sulfur dioxide.

The scrubber gas continues on through a moisture sepa ra to r and duc ts to

the etack.

Sludge Handling System

A portion of the recirculating slurry in the SO2 scrubbing system containing

lime and reaction products is directed to t hic kene rs . Clear supernatant

from the thickeners is fed by gravity to an overflow surge tank. Thickened

underflow is mixed with flyash and pumped to a sludge stabilization

building located six miles from the station.

At the stabilization building the slurry is dewatered by vacuum filtration

and conveyed to solid-solid mixers where lime is added. After mixing,

the resulting material is conveyed to a point outside of the building for

landfilling. The flyash and lime unde rgo pozzolanic reactions to produce

a stabilized landfill material. Filtrate f rom the dewa tering opera tion

is returned to the thickener overflow s to rage tank at the plant site.

ACCOUNT 227 Steam Generator Plant Instrumentation and Control

The steam generator plant instrumentation and control provides the recessary

instruments for the monitoring of the plant status and equipment _ondition.-

They include the requi red controls and indications for the startup,

shutdown and normal opera tion of the plant. Monitors are provided for

SO2, NOx, particulates and oxygen to insure compliance with the federal

emission standards and other applicable state and local regulations.
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Boiler-Turbine-Generator Control Board

The boiler-tu rbine-generator (BTG) board contains the necessary con t rollers ,

indicators and recorders for the plant coordinated control system, the

turbine supervisory cont rol system and the primary cycle systems. The

board may be arraaged in eit her an "L" or straight line configuration.

pneumatic instruments are not allowed on the board. The board is a walk-in

type tunnel board.

Instrument items on the boa rd a re grouped according to their f unctions.

Normally, controllers and control switches are placed on the bench portion

of the board, indica tors and recorders are placed on the vertical pos it ion.

Control and instrumentation that require continuous operators at tention

are mounted in the front side and those requiring periodic at tention are

placed in the rear. Space is provided for inserts of the following items:

Mechanical-hydraulic control insert, load f requency cont rol equipmen t

insert, burner control insert , computer CRT with keyboa rd.

Computer console, printers, and trend recorders are mounted separately

from the BTC board. The coal handling and related systems are controlled

from the vertical board.

Auxiliary panels and Cabinets

These panels and cabinets provide monitoring and cont rols of miscellaneous

operations such as soot blowing, coal handling, compressed air supply and

service water supply.
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Instrument Racks

The ins t rumen t racks take the form of an open rack. They are used to

mount local instruments such as pressure transmitters, manifolds, pressure

switches, and other pneumatic inst ruments that connect directly with the

process pipes. The rack has a rigid structure, suitably braced, to

wichstand all stress incidental to shipping, installation and operation,

without warping or twisting. Arrangement o f inst rument s , conduits on

racks, and electrical devices are placed out of the paths of condensation

or water drains when testing or calibrating ins t rumen t s . In addition,

the instruments are so mounted that replacement could be accomplished

without interruption of service to adjacent devices. There is provision

to collect the drains when the instrument is removed. Suitable engraved,

plastic nameplates are provided for each instrument.

Plant Computer System

The primary function of the p1 .i t computer system is to assist the control

room operator in conducting safe and ef ficient operation of the powc r

plant and to provide information on plant perfo rmance his tory. Normal

safe operation of the plant does not require the use of the compu te r.

The major functions of the computer are:

a. Monitoring of all analog, digital and calculated input points

b. Analog input processing which includes conversion of analog
inputs to engineering units, reasonability tests, limit
comparisons, error checking

-
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c. Digital input processing which includes status checkup

d. Sequence of event input processing

e. Pulse input signal processing

f. Operation of audible and visual alarm displays

g. Perto mar. e calculations - These include plant thermal efficiency
calculations, unit heat rate calculations, condenser performance
calculations, heat exchangers performance calculations , turbine
performance calculations, boiler efficiency calculation and
related electrical calculations

h. Analog and digital trend recording

i. Generation of periodic logs, on demand logs, ala rm summary and
post mortem review reports

The hardware of the computer system includes the following major equipment:

All required analog and digital signal conditioning equipmenta.

b. All required si;nal scanning and signal multiplexing equipment

All required analog to digital and digital to analog convertersc.

d. Te rmination cabinets for all incoming and outgoing cables and
wires

Data acquisition computer with sufficient operating speed, coree.

storage and input / output handling capability to meet system
requirements and insure complete satisfactory perfo rmance

f. Watchdog timer for the computer

g. Two CRT's and three printers

b. Six point trend recorder

i. Paper tape reader / punch

j. Card reader

k. Uninterruptible a-c power supply

r3,
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Coordinated Control System

The coordinated control system operates the turbine-generator and the

boiler as an integrated unit. This syster> coordinates the regulation of

feedwater flow, fuel feed, air flow, main steam temperature control,

reheat steam temperature control and the turbine servo or load reference

motor. The system is designed to minimize interactions between the values

to be controlled; namely, unit ge ne ra t ion , steam pressure and steam

temperature, by proper adjustment of fuel, feedwater, air, turbine control

valve and the s team temperature regula ting equipment . The system has the

flexibility of operacing in one of the th ree modes : coordinated mode,

boiler follow mode and turbine follow mode.

Burner Control System

The burner cont rol sys tem is designed to prevent continued operation of

the steam generator where a hazardous f urnace condition could exis t, and

to assist the operator in starting and stopping of burners and f uel

equipment.

The cont rol system cc . sis ts of four majo r subsystems : furnace purge

system, burner mill control system, boiler f uel safety system and alarm

systtm. The furnace purge system insures that the boiler is adequately

pury,ed under the conditions and in the proper sequence prior to igniting

the first fire in the boiler. The ourner ml]] cont ro l system aljows

rer )te operation of the ignitors and burners. The subsystem is designed

to follow a predetermined set program in safely placing ignitors and

burners in and out of service. The boiler fuel safety system is designed

713 101
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to shut off all fuel to the furnace in the event that p red e t e rmined

potentially hazardous conditions should develop during operation. Examples

of these conditions are loss of flame, loss of seal air, or loss of primary

air. The alarm system alerts the operato r t he exis tence of ce rtain

equipment mal f unctions such as mill trip, main flame and detector f ailure.

,
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ACCOUNT 23 TUllIIINE PIANT EQUIPMENT

The turbine plant equipment includes the turbine-gener:' tor and all auxiliary

equipment necessary to assure continuous operation o f the main turbine -

generator. All turbine plant equipment is designed to operate at the

valve wide open, five percent overpressure point (Wo, 5 percent OP).

The turbine generator is a cross compound (two shaft) eight flow machine.

Normally 55 percent of the inlet steam passes through the entire turbine

machinery frame and exhausts into the condenser at a vacuum condition,

where waste heat is rej ec ted. The remaining 45 percent of the inlet flow

is extracted at various stages from the turbine for heating the feedwater

being pumped to the boiler. A portion of the extraction steam also powers

two auxiliary steam turbines that drive the main boiler feedwater pumps.

Cold reheat pipes carry 82 percent of main steam inlet flow from the high

pressure turbine exhaust to the reheater section of the boiler. Ilo t

reheat piping supplies reheated steam to laterceptor valves that control

steam flow to the in te rmed ia te pressure turbine.

Condensate is pumped from the condenser hot-wells by three 50 percent

capacity condensate pumps through 100 percent flow deep bed polishing

demineralizers, and a steam packing exhauster. Three 33-1/ 3 percent

capacity condensate booster pumps provide the necessary head from that

paint for the condensate to flow through the four stages of low pressure

h ea te rs to the deaerater. The two 50 percent capacity heater drain pumps

take the first stage heatar drains from the heater drain tank and return

it to the cycle at the suction to the condensate polishing system. Then

~7 j ? } 11
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two 50 percent capacity steam turbine driven main f eedwater pumps supply

water to the high pressure feedwater heaters (6th, 7th, 8th stages) to

raise the feedwater temperature to 547 F before entering the boiler

economizer.

ACCOUNT 231 Turbine Generator

The t u rb ine-ge ne ra t o r is designed to deliver 1232 MWe net output with

throttle steam conditions of 3515 psia, 1000 F superheated steam, 600 psia

and 1000 F reheat, ze ro percent make-up, 1.7/2.5 in-liga back pressure,

eight stages of f eedwater heating, and turbine driven f eedwater pumps.

The maximum guaranteed st eam hea t balance diagram is shown in I)rawing

6509.001-ilSC-6.

The turbine is a cross-compound two parallel shaf t machine with eight

flow exhaust using 30 inch last stage blades designed for 3600 rpm. One

shaft consists of one high pressure turbine and two low pressure turbinas

driving an electrical generator. The second shaft consists of one

intermediate pressure turbine and two low pressure turbines driving a

second electrical generator. Both shafts rotate at 3600 rpm, and drive

identical generators. The maximum guarantee throttle flow is 9,140,816 lb

of steam /hr.

The cold reheat steam exhausts from the high pressure machine at 652 psia,

565 F and passes through the reheater section of the boiler. Hot reheat

steam returns and passes through four interceptor valves to the intermediate

pressure turbine. Exhaust f rom the intermediate pressure turbine passes

t'o each of the four low pressure turbines through crossover pipes.

7 '| 7
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Generator

Each of the two turbine-driven electrical generators has a rating of 722 MVA

with 0.90 PF, 26,000 V, 3 phase, 60 llz output. Each has a totally enclosed

hydrogen cooled ( c 75 psig) rotor. The stator is a liquid conductor-cooled

type with deionized water (at 100 F) as the 1iquid coolant.

The generator rotor is furnished with an internal cooling system including:

hydrogen coolers, terminal bushings, instruments, grounding pads, seal

hoaaing insulation, foundation plates, shims, and special tools.

The generator stator is furnished with the following external equipment:

deionized water circulating and cooling unit assembled on a skid and

including storage tank, pumps, coolers, deionizer, flow meter, conductivity

cells, gauges, piping, valves, filters, instruments, and regulating

equipment, stator winding control cabinet assembled and combined with the

hydrogen control cabinet including annunciator, generator automatic runback

logic and all necessary control devices.

The generator hydrogen system includes: hydrogen ccolers, one skid mounted

seal oil unit, hydrogen manifold with one bottle pressure regulator with

high and low pressure gauges, pressure switch for hydrogen supply pressure

" low" ala rm, shutof f valves and bottle connectors, generator hydrogen

pressure regulator, hydrogen storage bottles, control cabinet, temperature

detectors, and special tools.

717 1nr' UJ
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The excitation switchgear is an integrated unit of standard low voltage,

indoor, and metal enclosed. The f unction of the excitation switchgear

is to connect, rectify and control excitation to the a-c alternator exciter

f rom the alternator stator, and to provide voltage regulation by adjustment

of the generator field voltage (d-c regulator) tr the generator terminal

voltage (a-c regulator). The excitation switchgear houses the exciter

field breaker, the thyristor regulator bridge and the a-c and d-c regulato.

logic,

Exciter

Each of the two generators is provided with static-type excitation. It

has a response ratio of 1.5.

Mechanical-Hydraulic Control

Rotational speed ana load of the llP and IP turbine shaf ts a re controlled

by a mechanical-hydraulic control system. A mechanical governor varies

uses the bearingthe oil pressure of a low pressure hydraulic system that

lubricating oil as the working fluid. This low pressure system actuates

the appropriate servomotors, that control a second high pressure fluid

system using a fire retardant hydraulic fluid. This high pressure fluid

controls hydraalle cylinders that actuate the llP turbine step and throttle

valves or the IP turbine reheat interceptor and stop valves.

The c<ntrol system directly monitors and controls the speed of both turbine

shafts from 50 rpm; 1.e., slightly above turning gear speed, to synchronous

generator speed of 3600 rpm, and for all generator load conditions. All

safety subsystems actuate the los pressure hydraulic system to shut down

the unit. -
I
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Daring unit startup, thermal sensors in the turbine asings provide input

to an analog computer model that continuously calculates critical thermal

stress. Thus, high stress conditions can over-ride all other automatic

control functions and provide longer turbine warming periods during

startups, if necessary.

Turbine Gland Steam Sealing System

The gland steam sealing system provides sealing f or all turbine shafts

at the turbin< shell pene t ra tions , under all conditions of turbine loading.

The shaft packings seal against leakage of air into the condenser (vacuum

packings) and prevent steam from blowing out into the turbine room (pressure

packings).

The steam sealing system provides the above functions automatically at

all loads and consists of the following equipment: oil operated dual

feed steam regulator, steam packing exhauster with two blowers, auxiliary

steam feed regulator, regulator bypass unloading valve, blowdown valve,

three-way diverting valves and ventilator valve. The llP turbine inner

glands are relieved to heater number five. The IIP, IP and LP turbine

outer glands are relieved to the steam packing exhauster. The steam

packing exhauster is designed with stainless steel tubes for 400 psig

pressure and 125 F cooling water.

Lubricating Oil System

A main shaft driven positive displacement gear pump supplies the oil

required by the high pressure hydraulic control system and the low pressure

]1? .|*
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lubrication system during normal operation, and provides high pressure

and low pressure oil for the hydrogen seal oil system of the generators.

A motor suction oil pump supplies low pressure lubrication oil to the

main shaft pump suction during startup and shutdown.

Turbine oil Conditioning System

The lubricating continuous bypass oil conditioning system has a capacity

of 2,020 gallons per hour of 150 SSU viscosity lubricating oil at 100 F.

The clean oil storage capacity in the conditioner is 1500 gallons at

turbine shutdown. The system consists of the following equipment:

centrifugal type lubrication oil purifier with inlet and discharge pump,

necessary instruments, breakover switch, feed /stop valve, electric

controller and safety interlocks, 14.2 kW heater, centrifuge driven by

an open drip-proof motor including piping and wiring.

Gas Systems

The carbon dioxide system consists of a four ton liquid carbon dioxide

storage unit with refrigeration system, vaporizer, relief valves and two

pressure reducing valves. Carbon dioxide is used for purging hydrogen

f rom the generator housing during shutdown, and for purging air f rom the

housing before being filled with hydrogen during startup,

liydrogen gas is used to cool the rotor of the generator and is circulated

within the generator hottsing under pressure. Shell and tube type coolers

at the ends of the generator are supplied with cooling water to dissipate

the rotor heat and wind losses.

Ipn: 4
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The hydrogen is supplied f rom a series of bottled containers which are

individually connected to a manifold. The manifold is equipped with a

relief valve and two pressure regulators with isolation valves.

ACOUNT 233 Condensing System

Condensing Equipment

The two surf ace condensers are multi-pressure, single pass design with

divided fabricated steel water boxes and shell. The condensers are

designed to handle the total heat rejection rom the main turbine. Eachr

condenser has a condensing surf ace of 407,000 sq ft; 29,602-3/4 inch

diameter 18 BWG 90-10 CuNi tubes, 70 ft long. Cooling water flow in each

condenser is 221,750 gpm resulting in a tube velocity of 6.5 f t/see and

a total temperature rise at full load of 26 F.

Each condenser shell is floor mounted and connected to the turbine exhaust

flange by means of a stainless steel expansion joint to accommodate thermal

expansion.

The carbon steel shell is equipped with f abricated steel water boxes that

are bolted to the condenser shells and designed f or removal without

disturbing the tube sheets.

Four motor driven two stage vacuum pumps are supplied for removing

non-condensible gases from the two condenser shells. During startup, all

four pumps are operating, hogging the condensers to minimize the time to

reach the intermediate pressure at which operation begins. To provide

system reliability, four 50 percent capacity pumps are selected, with two
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normally operating to maintain condenser vacuum. W1wn condenser pressure

falls to 26 in-Hg vacuum, the spare ejector or vacuum pumps start

automatically.

The total hotwell capacity of the two shells is 62,000 gallons at nornal

water level. The hotwell is designed to deaerate the condensate to

maintain a maximum of five ppm of dissolved 02 during nornal steady state

operation.

The condensate pumps are vertical type, suitable for the NPSil requirements

of the condenser hotwell service. The pumps develop sufficient head to

ensure adequate suction pressure at the condensate booster pumps after

overcoming the pressure drop in the condensate piping, steam packing

exhauster, and the conansate polishing demineralizers. Three half-size

motor driven pumps are supplied. The third pump is redundant and is on

standby or isolated for maintenance.

The steam packing exhauster consists of a shell and tube type condenser

and air renoval equipment in the form of two full size motor driven

blowers.

One complete condensate polishing system is provided that is capable of

treating 100 percent of the condensate flow. The system consists of seven

individual high flow rate, deep bed type demineralizers operating in

parallel.

1 iO
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The condensate passes through six demineralizers with the seventh

demineralizer serving as a standhy. Each demine ralizer is rated for a

flow rate of 2,500 gpm (48 gpm per sq ft of flow area). The bed dept h

is three ft with two ft free board. The shells are designed for 200 psin,

130 F, and are lined with rubber with stainless steel internals. The

total resin volume consists of 100 cu ft of cation resin and 50 cu f t of

anion resin per shell. When the resin is expended, it is regenerated

externally. A resin separation tank, cation regeneration tank, anion

regeneration tank and resin storage tank are principal parts of the

regeneration system. A hot water caustic dilution tank and a cont rol

panel complete with instrumentation for automatic regeneration is also

provir:ed with this system.

ACCOUNT 234 Feedheating System

Feedwater ileaters

Eight stages of feedwater heaters are utilized to heat the feedwater

returning to the boiler. The heaters are placed in series and operate

under increased pressure of various stages of extraction steam f rom the

high pressure, intermediate pressure, and the low pressure turbines. All

heaters have a horizontal U-tube arrangement, using stainless steel tubes.

Each heater has an integral drain-cooler section with the exception of

the first and fifth stage heaters.

There are four low pressure (LP) stages of feedwater heating, one deaerat ing

stage, and three high pressure (llP) stages of feedwater heating. The LP

heating system consists of eight feedwater heaters arranged in two parallel

"1
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trains of four each. A single bypass is provided to allow removing a

complete train of .aat.rs from service while still maintaining full 1 cad

on the unit. The hypass is sized to pass 40 percent of the guarantee

turbine throttle flow while the remaining heaters pass 60 percent. The

LP heaters employ a cascade drain arrangecent to heat er number one , where

they callect in a drain tank and are pumped foward to the inlet of t he

condensate polishing system.

The fifth stage heater is a horizontal t ray type deaerator wit h storage

tank. The sto rage t ank is sized for five minutes storage at VWO, 5 percent OP.

The high pressure (llP) feedwater heating system consists of nine icedwater

heaters arranged in three parallel trains of .hree each. Each train is

designed to pass one third of the VWO, 5 percent OP flow. The IIP heater

drains cascade to the fifth stage deaerator drain tank.

Boiler Feedwater Pumps

Two 50 percent capacity motor driven boiler feedwater booster pumps are

provided to supply the minimum net positive suction head (NPSH) at the

suction of the boiler feedwater pumps. Each pump is designed for a flow

rate of 13,500 gpm at 150 ft total dynamic head (TDH).

The two 50 percent capacity turbine driven boiler feedwater pumps are

designed for a flow rate of 13,500 gpm each and develop a TDH of 11,500

ft when operating at a speed of 5,800 rpm. Calculated brake horsepower

is 43,660. Each feed pump is driven by a dual admission, multi-stage,

condensing steam turbine exhausting to a separate steam condenser which

,/ I /. 3 1 m
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then drains to the main steam condenser. The dual admission inlet consists

of a high and a low pressure valve, one supplied with main steam, the

other supplici with steam from the high pressure turbine exhaust to the

low pressure valve. For startup purposes, auxiliary boiler steam is also

supplied to the low pressure valve admission inlet.

ACCOUNT 235 Other Turbine Plant Equipment

Main Vapo" Piping Systens

The main vapor piping systems consist of the main steam and hot and cold

reheat systems. The rain steam system conveys high pressure superheated

s team f rom the steam generator to the high pressure turbine, related

auxiliary equipment, and the station auxiliary steam system.

The hot and cold reheat system conveys exhaust steam from the HP tirbine

to the steam generator reheater and returns it to the inte rmediate pressure

turbine.

The main steam and hot and cold reheat system flow diagram is shown in

Drawing No. 650 9. 001-IISC-7.

Turbine Building Closed Cooling Water System

A closed cooling wacer system is provided with three 50 percent capacity

(fi,000 gpm each) motor driven water pumps, air tank and heat exchangers,

which dissipates heat to the main cooling towers. The heat e xc han ge rs

are two 50 percent capacity shell and tube type, designed for a flow rate

of 6,000 gpm on both the shell ard tube sides. The tubes are 90-10 CuNi

material, anu supply 95 F water to the system based on a supply water
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temperature of 85 F from the plant service water system. The system

supplies cooling water to the turbine plant and miscellaneous plant

equipment.

Demineralized Water Makeup System

The demineralized water makeup system consists of two independent trains,

each having the following equipment : an activated charcoal prefilter,

cation demineralizer, an anion decineralizer, and a mixed bed demineralizer.

A common vacuum degasif ier serves both trains with water f rom the cation

demineralizers directed to the vacuum degasifier before being admitted

to the anion demineralizer. Each demineralizer revenerates in place

without sluicing the resins. The makeup demineralizing systen supplies

the plant makeup requirements, and the effluent is discharged into the

two 500,000 gallon condensate storage tanks.

Chemical Treatment System

The chemical treatment system is used to maintain the water chemist ry of

the feedwater and con .ints of two hydrazine feed pumps, two ammonia iced

pumps, one hydrazine storage tank and one ammonia storage tank. The

hydraz1ne chemically removes the dissolved oxygen from the feedwater and

the ammonia controls the pH.

Neutralization System

The neutralization system consists of two pumps, one blower and one tank.

The neutralization tank is used to chemically neutralize the spent

rehenerant from the demineralization system and condensate polishing

system to acceptable levels prior to discharge.

1 1 5
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ACCOUNT 216 Turbine Plant Instrumentation and Control

Main Control Board

The main control board for the turbine plant is an integral part o f t he

boiler-turbine-generator control (BTG) board described in the Account

227. The requirements of the BIG board also apply to the turbine plant

main control board.

Turbine Supervisory Panel

The turbine supervisory panel contains recorders to be mounted on the BTG

board or the turbine and unit miscellaneous panel. These are the shaft

vibration recorder, the eccentricity, speed and position recorder, and

the multipoint expansion and temperature recorder. An indicator is

provided for turbine shaft vibration phase angle.

MHC Control Cabinet

The mechanical hydraulic control (MHC) cabinet contains the control and

indicating equipment required for the st ar t up, no rma l ope rat ion and tes t ing

of the turbine. This cabinet is normally mounted as a subpanel on the

boiler-turbine-generator board. Typical control f unct ions available are :

Selection of startiag rates: slow, medium or fasta.

b. Setting of turbine speed at startup

c. Setting of load limit, and loading rate limit

d. Chest /shell warming

e. Turbine trip

f. Selection of operating code: standby, nunual or remote

~7 ] 7 1 1C
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g. Selection of load: increase or decrease

Typical indicating functions available are:

a. Turbine speed

b. Percentage of warming rate

c. Throttle steam pressure, first stage pressure,
intermediate pressure

d. Gene rato r output , MW

e. Acceleration, rpm / minute

f. Valve positions for main stop valves, control valves
and intermediate valves.

s
Typical testing fur.ctions available are-

a. Thrust bearing wear detector test

b. Backup overspeed trip test

c. Electrical trip test

d. Mechanical overspeed and piston trip test

Testing of main stop valves, control valves ande.

intermediate valves

Turbine Accessory Panels

Turbine accessory panels contain the instrumentation and control devices

for various turbine auxiliary systems. These panels may be fie;c mounted

or cont rol room mounted. Typical auxiliary systems are hydrogen and

cooling water, turning gear metor control, and excitation control. Control

panels for these sy:_ tems are located in tt.e field. There are turbine

panels located in the control room, such as the turbine control panels

), O'
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and turbine supervisory instrument cabint! These control room panels

contain the circuitry for the turbine control devices, turbine supervisory

instruments, and turbine stress measurement, and are moun ted on the ma in

con'rrol board or other vertical panels.

Turbine Plant Heating, Ventilation and Air Ccnditionine Panels

These panels provide monitoring and control of the HVAC systems for

buildings which house the turbine plant systems. Typi cal llVAC sys tems

controlled from these panels are turbine building air handling system,

intake structure ventilation system, and administ ra tion building ventilat ion

system.

Turbine and Unit Miscellaneous Panel

The turbine plant miscellaneous panel is a vertical, walk-through control

board with access doors at both ends. The panel provides the monitors

and controls for auxiliary t urbine systems such as turbine lube oil system

and miscellaneous turbine monitoring recorders. The panel also provides

the controls of the valving for the ext raction steam as, drain lines,

and feedwater heater isolation. Inst rumen ta tion and cont rols that require

cons t . :t operator attention are located in the BTG board.

Computer

The computer system described in the steam generator plant instrumentation

and control section also monitors the turbine plant systens. One computer

system is used for both the boiler and the turbine systems.

Turbine Plant Instrument Tubing and Fittings

The scope of supply of instrument tubing begirs at the root va l ve_ sin d,
1 /
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extends to the instrument shutof f valve- gateri is nd certification of

instrument lines which are part of the pressure boundary are in accordance

with the Instrument Society of America Standards.

c,
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ACCOUNT 24 ELECTRIC PIANT EQUIPMENT

The electric plant equipment conveys the electrie power generated in the

plant to the low voltage bushings of the generator step-up (GSU)

transforsers, controls and meters the electric energy, and pratects the

components through which the power flows. It is the source of power for

the plant auxiliaries and the plant control, protection and surveillance

systems during normal operation and emergency conditions.

Continuous ratings of equipment and interrupting ratings of protective

and disconnecting devices are based on equipment load tabulations, fault

studies and voltage regulation studies. Equipment continuous current

ratings are based on the maximum continuous load plus the largest spare

auxiliary, anc the effects of di arsity. Short time intermittent loads

are not included.

The electric plant design features are as follows:

a. The plant auxiliary distribution system design is based on a
source voltage variation of 15 percent.

b. The main generator, the three single phase generator step-up
(CSU) transformers and the four three phase unit auxiliary
t rans f o rme rs (UAT) are interconnected with isolated phase bus.
(Note: The GSU transformers, the connections to the switchyard
and the switchyard equipment and materials are not included in
the equipment list or base cost estimate for this study,
llowever, provisions have been madein the plant design for
location of the GSU transformers and routing of the connection
to the switchyard. The GSU transformers an< aitchyard are
shown on the drawings for clarity and comple 3et2).

c. Four unit auxiliary transformers (UAT), are connected to the
generator main leads. Two are two winding transf ormers rated
at 25.5 kV to 13.8 kV and two are three winding transformers

rated at 25.5 kV to 4.16 - 4.16 kV.
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d. Two reserve auxiliary transformers (RAT), are connected to an
offsite transnission system. One is a two winding transformer
rated at 230 kV to 13.8 kV and the other is a three winding
transformer rated at 230 kV to 4.16 - 4.16 kV.

The medium voltage a-c distribution system is nominally 13.8 kVe.

and 4.16 kV. Two separate and independent buses are provided
for each Joltage level. In addition, one 4.16 kV separate and
independent bus is provided for the coal handling system and
one for the S03 removal system.

f. The low voltage a-c distribution systems are a nominal 4d0
volts. Twenty-three buses are provided for the plant process
systems, ten buses for the precipitators and ten buses for the
coal handling and SO2 removal systems.

g. Two separate and independent 120 volt nominal, uninterruptible
power supplies fed from the 480 volt buses are provided. One
supplies power to instrumentation and contral and the other to
the plant computer.

h. The auxiliary d-c distribution and supply system is nominally
125/250 volts, with a center-tapped battery system. One
center-tapped station battery and distribution system is provided.

1. One 125 volt battery charger is provided for each of the two
125 volt sections of the 125/250 volt center-tapped battery.

j. Two redundant, 100 percent, 500 kW diesel generator units are
provided as the power supply for the emergency buses, and are
automatically connected to their respective buses when the unit
and reserve auxiliary power supplies are not available.

Motor starting voltage and frequency and allowable operational variations,

at which the required starting and operating torques are developed, are

as follows:

a. Continuous Operation of a-c Motors

1) Voltage: 1 10 percent of ratec'

2) Frequency: 1 5 percent of rated

7|<,- 1 , ._
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b. Starting and Short Time (Approx. 30 seconds) Operation of a-c
Motors (Voltage): 80 percent of rated

c. d-c Motors (Voltage): 210 to 280 volts

All emergency loads are furnished with a-c or d-c power from one of the

following: the a-c emergency buses, the uninterruptible instrumentation

and control a-c power supplies or the d-c buses.

The unit power supply for the plant electric auxiliaries is from the main

generator through the unit auxiliary transformers. The reserve power

supply is f rom the 230 kV offsite power supply via the reserve auxiliary

t rans f o rme rs . The emergency power supply is from one of the two diesel

generator units to the corresponding emergency a-c bus.

The availability design bases for the electric power system are tabulated

in Table 2-5 of this section.

Table 2-6 in this section presents allowable ranges of temperature for

electric equipment. Design ambient conditions for spaces housing electric

equipment are based on these ranges and limits plus a minimum of 5 percent

for margin.

ACCOUNT 241 Switchgear

The medium voltage metal-clad switchgear comprises two 13.8 kV buses and

four 4.16 kV buses. Each bus is supplied by an independent winding of a

UAT or by a shared winding of an RAT. Motors rated 2,500 hp and above

are rated 13.2 kV and motors rated 250 hp to 2,250 hp are rated 4.0 kV.

Transfer schemes are provided for automatically and manually transf erring
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ACCOUNT 24

each bus between the reserve power supply and the unit power supply.

Overcurrent protection is provided for all circuits. Differential

protection, overload protection and zero sequence overcurrent ground

protection is provided for all medium voltage motor circuits.

480 volt motor control centers are provided for power distribution to

motors 100 hp and below, lighting loads and miscellaneous loads such as

motor-operated valves, resistance heaters, heat tracing and motor space

heaters.

ACCOUNT 242 Station Service Equipment

Four unit auxiliary transforme rs (UAT) and two reserve cuxiliary

transformers (RAT) are provided to furnish power to the piant auxiliary

power system. Each UAT winding is sized with sufficient margin to carry

the plant auxiliary load of its connected bus under the heaviest load

conditions. Each RAT winding is sized to cover either the startup load

of its two connected buses or the plant auxiliary load of either one of

its connected buses at the heaviest load conditions. Traneformer impedances

are based on limiting fault current availability to switchgear capability

considering voltage regulation. Each transformer is protected with

differential protection schemes and sudden internal overpressure devices.

Unit substations are provided to transform the medium dist ribution voltages

to the low distribution voltage for low voltage loads. Motors rated 125 hp

through 200 hp are connected to the unit substations. Unit substation

transformer impedances are based on matching switchgear capability to

fault current availability considering vol age regulation. Overcurrent
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ACCOUNT 24

protection is provided for all circuits. Overload protection is provided

for motor circuits. The unit substations for the cooling towers are fed

from a loop feeder. The distribution buses for the precipitators are

also fed from a loop feeder.

The battery systru comprise the plant batteries and battery chargers.

The plant 125/250 volt d-c bus is supplied from a 125/250 volt center

tapped battery and two 125 volt battery chargers, one for each 125 volt

section of the 125/250 volt battery. During normal operation, d-c power

is supplied from the battery chargers. During emergency operation, d-c

power is supplied from the batteries. During startup and shutdown, d-c

power is supplied from whichever source is available.

Two redundant diesel generator units are provided to furnish emergency

a-c power to the emergency buses.

Each diesel generator unit is provided with automatic starting systems

that are initiated when loss of offsite power occurs. Minimum voltage

that can be experienced at the diesel generator terminals during motor

starting is 85 percent.

Two dual input solid state inverters are provided to serve as

uninterruptible power sources for miscellaneous a-c and plant

instrumentation loads. The inverters are supplied with power from the

a-c buses through regulating transformers or directly from the station

battery,

7 ,
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ACCOUNT 243 Switchboards

Two a-c power distribution panels are provided to distribute a-c power

from the inverters to the 120/240 volt uninterruptible loads. They are con-

figured as one panel per inverter.

One d-c power distribu : ion switchgear lineup is provided to distribute d-c

power from the battery and its associated chargers.

Twenty feet of control benchboard is provided in the main control board

lineup for control and data acquisition of the main generator and the

auxiliary electric power system.

One electric system relay panel lineup is provided for protection and meter-

ing of the main generators, the generator step-up transformers and the unit

and reserve auxiliary transformers. The main generator is protected by

high speed dif ferential, ground current, loss-of-field, negative sequence

overcurrent, and voltage restrained overcurrent relays. The main generator,

the generator step-up transformers and the unit auxiliary transformers are

protected by power direccional and overall dif ferential relays. The reserve

auxiliary transformers are protected by power directional and differential

relays.

ACCOUNT 244 Protective Fctuipmen t

The station grounding system provides the means for maintaining an effective

ground at equipment and metal structures, protecting equipment and structures

f ran galvanic corresion and protecting personnel from dangerous potentials.

Lightning protection schemes are provided for the stack and for the boiler

structure.
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ACCOUNT 245 Eluctrical Structures and Wiring Containers

This equipment provides mechanical protection for wire and cable routed

between various equipment and buildings. The bulk of the raceways consist

of cable trays of various types. Raceways are routed in accordance with

the same criteria as for cable routing. Fire stops are placed in cable

trays wherever they penetrate floors or firewalls, and in other areas

where their installation reduces the hazard of fire propagation.

ACCOUNT 246 Power and Control Wiring

Isolated phase bus is provided to intercoanect generator terminals, GSU

transf ormer low vol tage terminals and UAT high voltage te rmina l s. This

is force-cooled with redundar.t active components in the cooling unit.

The plant wire and cable consists of three conductor and triplexed, single

conductor power cable, multi-conductor control cable, coaxial, triaxial,

shielded twisted pair and multi-shielded twisted pair and shielded quad

instrument wire. Materials for insulation systems (ethylene-propylene

rubber insulatic rith chloro-sulfonated polyethylene based jacket) are

selected to provide optimum system performance in the areas of physical

stability, tensile strength, flexibility, aging characteristics, resistance

to abrasion, ozone (where required), water absorption, heat distortion,

solvent extraction, self-extinguishing and non-propagating fire

characteristics and resistance to corona effects where required. Wire

and cable is separated by voltage and energy level to reduce heating and

fault problems.
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ACCOUNT 24

Wire and cable routing is governed by the following:

a. Requirements for the power supply, conti 1 network and/or
instrumentation signals,

b. Requirements for loading.

Requirements for physical separation of different voltage andc.

energy level circuits.

d. Avoidance of high hazard areas (e.g. , areas subj ect to high
ambient temperatures and fires).

e. Simplicity of layout.

f. Ease o f installation,

g. Ease of access.
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ACCOUNT 24

TABLE 2-5

AVAILABILITY RELATED DESIGN BASES FOR Tile ELECTRIC POWER SYSTEM

1. Availability Oriented Design:

a. Considers interactive effects of plant operating requirements
and natural phenomena to the extent that power required by the
plant auxiliaries is available to fulfill the plant operating
requirements,

b. Includes provisions to minimize fire or fire damage and to
detect, confine and promptly extinguish any fire which might
occur.

c. Includes provisions to allow periodic maintenance of systems
and equipment.

2. Power sources, and power supplies, have sufficient backup and
distribution systems have sufficient independence so that reduction
of plant output will be prevented or minimized for loss of any source
or bus.

-, , , , ~
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TABLE 2-6

DESIGN AMBIENT CONDITIONS FOR ELECTRIC EQUIPMENT

Ambient
Temperature

Limit
(Degrees F)

Type of Equipment
Equipment Limit Equipment Space

Battery Max 90 N/A

Battery Min 77 80

Cable Max 104 100

Cable Min N/A N/A

All Other** Max 104 100

All Otner** Min 40* 50*

* Or above dewpoint temperature, whichever is higher

** Sensitive relays and other electrical devices are placed in
controlled environment spaces such as the control room,
computer room, or battery room, as applicable.
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ACCOUNT 25 MISCELLANEOUS PLANT EQUIPMENT

Miscellaneous plant equipment includes systems for maintenance or provisions

for plant equipment support requirements. Included are cranes and hoists,

air, water and steam services, auxiliary Soiler and associated equipment,

and the plant fuel oil systea.

ACCOUNT 251 Transportation and Lifting Equipment

Cranes and Hoists

A turbine-generator overhead travelinp, bridge crane located in the turbine

hall has a main hoist capacity of 100 ton, and an auxiliary hoint of 30

ton capacity with a bridge span of 144 ft.

There are ten hoists provided, one of 10 ton capacity and nine of five

ton capacity, which are capable of hoisting 30 ft in height.

ACCOUNT 252 Air, Water and Steam Service System

Compressed Air System

The plant compressed air system supplies service and instrument air for

tlw entire plant. The compressed air system consists of three 50 percent

(350 cfm each) reciprocating compressors, complete with intake filters,

aftercoolers, air receivers and two 100 percent air dryers. Each compressor

has an inlet silencer and filter.

Compressed air is supplied to the air receivers at a maximum of 150 psig

and a minimum of 100 psig.
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ACCOUNT 25

Each compressor maintains air receiver tank pressure within desired

operating range. A local control switch is provided to manually start

and stop each compressor. To provide for an additional source of service

air, an interconnection is made with the soot blower air compressor system.

Service Water System

The service water system supplies cooling; wat er f rom t he nuin condenser

heat rejection (MCHR) system to the turbine building closed cooling water

system. The system has three 50 percent capacity (9,000 gpm each),

vertical wet pit service water pumps which are located in the circulating

water pumphouse. Makeup water to the MCHR system is discharged near the

suction of these pumps to lower the average tempera ture of the service

water.

Fire Protection System

The fire protection system is designed to minimize the prc bability and

effect of the occurrence of a fire. The system has three vertical wet

pit fire pumps (1500 gpm each), two motor driven and one diesel driven;

ar.d one 50 gpm vertical wet pit jockey pump. The pumps are located in

the fire pump house adjacent tc and common with the makeup water pump

house.

The jockey pump normally operates to maintain system pressure. One of

the motor dr iven pumps is used in the event that the jockey pump cannot

maintain system pressure. The second motor driven pump is started if the

system pressure continues to drop. If system pressure is still falling

the diesel driven pump is started. A booster pump is provided in the

boiler house to supply water to the top elevations.
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potable Water System

Potable water is required for drinking, sanitary, and washing purposes

at the plant. This water is supplied by the local municipal water supply

system.

Auxiliary Boiler System

This system consists of two auxiliary oil fired boilers located in the

auxiliary boiler room. The function of the auxiliary boiler system is

to provide auxiliary steam during shutdown periods and during startup.

The system flow diagram for the auxiliary steam is shown on Dwg.

6509.001-HSC-14.

Two 100 percent capacity auxiliary boilers are provided. These boilers

are shop assembled, pressurized type, complete with forced draf t fans,

including ducting between fans, windboxes and breaching to the stack.

These " packaged" boilers are equipped with automatic control of feedwater

and combustion, including all protective devices.

Each auxiliary boiler is sized to provide the quantity of steam required

for a cold start of the main unit, under the worst expected conditions.

The estimated flow is 150,000 lb/hr each. The auxiliary boilers are

designed to produce steam at 165 psig and 600 F.

The auxiliary boilers are manually started. They are capable of being

normally started either locally or f rom the control room. Each phase of

the startup procedure is separately initiated. The auxiliary boiler is
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ACCol!NT 23

controlled to shut down when the steam-flow falls below the minimum flow

capability of the boiler during plant startup.

Fuel oil atomization utilizes steam from the auxiliary steam system.

Compressed air ansi /or mechanical atomizing burners are provided for startup

when steam is nor available. Each boiler discharges exhaust gases through

separate flues. Forced dra f t flow control is provided by inlet dampera.

Boiler blowdown in accomplished manually without heat recovery equipment.

ACCOUNT 253 Communications System

Local Communications System

The communicatior, system consists of an intercommunication and paging

system, a telephone system, and a sound-powered telephone system. These

systems are designed to provide communications between various parts of

the plant for all conditions of operation.

ACCOUNT 254 Furnishings and Fixtures

Instrument Shop Apparatus

Instrument shop apparatus are provided for testing, calibration, repairing,

and routine maintenance of the plant instrumentation and control devices.

A typical list of instrument shop apparatus is provided below:

a. Dead weight tester

b. Pneumatic calibrator equipment

c. Decade resistance box

d. Digital volt meter

e. Variable voltage and current sources

,o, 7
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f. Potentiometer

g. Oscilloccope

h. Electronic counter

1. Stop watch

j. Resistance and impedance bridges

k. Megger

1. Pressure gauges

m. Meters: d-c (MA, Amp, Volts), a-c (Amp, Volts)

Meteorological Monitoring System

The meteorological monitoring system provides all equipment essential for

the monitoring and recording of the atmospheric parameters of the plant

prior to, during construction, and over the life of the plant. The

equipment for the system consists of a meteorological tower and various

meteorological monitoring instruments.

Water Quality Monitoring System

The water quality monitoring system monitors the rates and concentrations

of contaminants in the plant effluent discharge. Typical variables

measured are chlorine, suspended solids, pH, oil and grease. Sampling

techniques are established to yield representative batches or flows of

the ef fluent discharge. Analytical data are recorded in proper form for

immediate, as well as future interpretation and use.
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Thermal Effluent Monitoring System

This system monitors the temperature of the effluent discharged from the

plant. The system provides basic data to evaluate the thermal effect of

the plant effluent.

Air Quality Monitoring

Air quality monitoring is performed by the stack gas monitoring system

which provides for the measurement and recording of pollutants related

with the stack gas. Measurements are made of particulate load, and of

sulfur dioxide and nitrogen oxide concentrations. Concentration

measurements are corrected for diluting air by measuring oxygen

concentration in the stack gas.

Emission standards for particulates, sulf ur dioxide and nitrogen oxide

in accordance with CFR 40, Protection of Environment, part 60, Subpart D,are

and other applicable local and state regalations.

The detecting instruments are of the in-situ type, i.e., with sensing

devices located in the stack. Withdrawal and conditioning of stack gas

samples are not required. Sulf ur dioxide and nitrogen oxide is reported
3in terms of concentration, i . e . , pa g/m or ppm.

Particulate emission is reported in mass flow units, i.e., lbs/hr by

combining measurements of particulate concentration and the mass flow

rate of stack gas. Emission rate is integrated and logged daily. Sampling

ports are pr vided f or comformance testing.
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ACCOUNT 255 Waste Water Treatment Equipment

The wastewater treatment equipment is designed to treat all plant wastewater.

This includes water runoff from coal piles, denineralizers regenerant effluents,

metal cleaning wastes, and floor drain discharges.

Two two-million galloa holding tanks are provided for retention and

treatment of metal cleaning wastes and coal pile runoff. Lime is fed to

the tanks to raise the wastewater pH. Iron is effectively precipitated

at pHs greater than 8.0. Af ter allowing for the sludge to settle, sludge

is withdrawn from the tanks and dewatered by two vacuum filters.

Supernatant from the holding tanks is pumped to a 5,000 gallon pH adjustment

tank. The wastewater subsequently passes through one of two two-million

gallon earthen settling bcsin. before discharge.

Regenerants from the demineralzers are treated in a 40,000 gallon

neutralization tank. Acid and caustic feed systems are provided for

neutralization. The treated ,stewater is passed through the earthen

settling basins prior to discharge.

Floor drains are collected in several sumps located in the plant, and

pumped to a central API separator for oil and grease and suspended solids

removal. Effluent from the separator is passed through the earthen

settling basins prior to discharge.
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ACCOUNT 26 MAIN CONDENSER HEAT REJECTION SYSTEM

The main heat rejection system is a circulating water system consisting

of structures and mechanical equipment which serve the main condensers

and service water system to reject the plant heat through two mechanical

draft wet cooling towers. Makeup water extracted f rom the North River

initially passes through traveling screens. The raw water is then

clarified, and chemicals are injected for pH and fouling control. Fouling

within the towers is controlled by continuous blowdown to the river in

order t o maintain the concentration at less than ten times that of the

makeup water.

ACCOUNT 261 Structures

Makeup Water Intake and Discharge Structures

The makeup water intake and discharge structures are located along the

riverbank west of the main plant structures. The intake basin is 18 ft

wide by 32 f t long by 32 f t deep and is below plant grade. The volume

of the basin is approximately 18,400 cu ft. The north wall of the structure

has a 5 ft wide by 9 ft long and 32 ft high extension which houses the

fire pumps. The structure is reinforced concrete with foundation mat
bearing on rock. There are two intake chambers and two makeup water pumps

supported from che reinforced concrete basin roof slab. The intakes are

prot ec ted by bar racks, trash rakes, stop logs, traveling screens and a

trash pit. Fish escapes are also p ro v i d ed . A channel is excavated in

-

the river hottom trom the ship channel to the intake structure to ensure

an adequate supply of water during low t ide condit ions. Interior walls

are reinforced and masonry concrete. A battery and switchgear room are
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located at grade adjacent to the basin and supported on spread footings.

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

The blowdown discharge is provided by concrete pipes running between the

circulating water pumps discharge and thu river.

Circulating Water Pump House

The circulating water pump house is a reinforced concrete structure located

between the turbine building and the cooling towers and upported on a

three ft thick reinforced concrete foundation. The superstructure has

common walls with the turbine building and administration building. The

circulating water pump basin foundation is supported on rock 28 ft below

grade sloping upwards to the cooling tower water basins four ft below

grade. The circulating water basin is approximately 60 ft wide, 70 ft

long and 27 ft high to the operating floor. Attached to the west end of

the four-bay circulating water pump basin is a service water pump basin

founded 12 ft below grade. The basin is 12 ft wide, 17 ft long and 16

ft high to the operating floor. The foundation also slopes upwards to

the cooling tower water basins. The approximate volume of the two basins

is 120,000 cu ft.

The exterior walls, base mat, operating floor slab and interior columns

supporting the operating floor are reinforced ccncrete. Portions of the

operating floor are grating. The intake areas are prc t ected by panel

screens and stop logs. A 40 ft wide, 70 ft long and 13 ft high equipment

room is located on the reinforced concrete portion of the operating slab.

The room houses the circulating water pumps and electrical equipment.
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The equipment room is masonry construction with a built-up roof on metal

deck.

Makeup Wcter Pretreatment Building

The makeup water pretreatment building, located west of the ma in plant

structures, is a two story steel framed structure 60 ft wide, 115 ft long

and 30 f t high. The build ing volume is approximately 207,000 cu ft. It

is supported on reinforced concrete spread footings on rock. The reinforced

concrete ground floor is located six ft below grade. The intermediate

floor is reinforced concrete supported on metal deck en steel framing.

The roof is concrete channel plank covered with a roofing membrane. The

exterior walls are insulated metal siding and the interior walls are

concrete block.

The building houses the sand filters, carbon filters, chemical feeds,

sludge dewatering equipment and all other equipment and accessories

required for a complete water pretreatment system.

The building has a heating and ventilation system which consists of four

25,000 cfm roof ventilators for cooling and four electric unit heaters

for heating.

ACCOUNT 262 Mechanical Equipment

Circulating Water Pumps

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

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

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

17r,),7, '30i
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3,000 hp each, operating at a synchronous speed of 400 rpm. The pumps

are located within a pump house well where the water flows from the

individual cooling tower basins by gravity. The pumps discharge the water

to the main condensers, where heat is absorbed. The water is then returned

to the distribution system of the towers. Water flow f rom each ind ividual

cooling tower is controlled simply by an overflow from the tower basin.

Cooling Towers

There are two main mechanical draft wet cooling towers, each sized for

one half of the requirements. Each tower is designed to cool 230,000 gpm

of water from 118 F to 92 P when operating at a wet bulb temperature of

74 F. Each tower employs a reinforced concrete-filled structure combined

with components for water distribution, fill splash service, support

system, drift eliminators, louvers and fan deck. The fan deck provides

a stable base for the 13 fan cylinders and mechanical equipment. Each

fan is 33 ft in diameter and operates in an 18 ft high, glass reinforced

polyester, velocity recovery fan stack. The hot water distribution system

includes a circular fiume distribution basin and metering orifice which

uniformly distributes the hot water over the fili The distribution basin

is divided into thirds by means of concrete dividers. This design allows

one third of the tower to be removed from service with the full flow

distributed over the remainder of the tower.

Fbin Cooling Tower Make-up and Blowdown Systems

Two 100 percent mixed flow vertical type pumps are provided for the makeup

system. Each pump is rated at 13,000 gpm developing a total dynamic head

-q
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of 35 ft and is driven by a 150 hp motor. The pumps are located at t' e

intake structure adjacent to the river. Two six ft wide by 31 f=. high

traveling screens are provided, each suitable for 50 percent of the flow

requirements with an approach velocity of 1/2 f t per second. Serving the

traveling screens are two 100 percent capacity screen wash pumps with a

f w rate of 110 gpm and a total dynamic head of 100 ft to wash the screens

when they require cleaning. Two screen speeds are provided, a high and

low speed, for removal of materials. Vertical trash rack; witt. automatic

rake are provided ahead of the traveling screens to remoze debris.

!!akeup b'ater Pret reatment Plant

The source of makeup water is from the North River. The purpose of thi s

system is to precondition the raw river water which is used principally

as makeup to the circulating water system. However, a small portion of

the clarified water is used as makeup to the demineralizer.

The primary objective is to remove debris and suspended solids

characteristically present in river water. The amount of solids and

debris contained in the raw influent is subj ect to wide fluctuations due

to seasonal changes and natural river environment.

Initially, the influent water is clarified within a rectangular vessel.

Various chemicals are used to achieve optimum settling and removal of

solid particulates. The clarified effluent is then used directly as

makeup to the circulating water system.
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Chlorination at approximately 8,000 lb a day is included in the

clarification step to oxidize naturally occurring organic matter.

Chlorination is also applied directly to t he recirculating cooling water

on an intermittent basis to minimize biological fouling within the condenser

and throughout the piping system. Sulfuric acid is also used for pil

control to minimize formation of scale on the heat exchanger surfaces.

Accordingly, any serious operation and/or maintenance problems resulting

from plugging, clogging, or development of bacteriological growths

throughout the plant piping and cooling systems are practically eliminated.

The water used as makeup to the demineralizer is first filtered and

dechlorinated. In addition, the clarified water is used for the initial

filling of the fire protection system and for general use througl.out the

power plant.

i
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2 . '. CONSTRUCTION SUPp0RT ACTIVITIES

The description associated with accounts 91 through 33 addresses the

construction support activities. This portion of the cost estimate

(Volume 1, Sec t ion 3) is talled the " indirect cost".

ACCOUNT 91 CONSTRUCTION SERVICES

The services, functions, expenses, taxes and other indirect costs are

contained in t he listed code of accounts.

ACCOUNT 911 Temporary Const ruc t ion Fac i1it les

The costs for temporary construction and facilities are costs of all

temporary structures, janitorial services and maintenance of temporary

facilities, guards and security, roads, parking lots, laydown areas, and

temporary electrical and piping, temporary heat, air, steam and water

systems, general cleanup, etc.

ACCO!NT 912 Construction Tools and Equipment

The coats for construction tools and equipment are the cost of rental

and/or purchase of construction equipment, small tools, cor.sumables (fuel

and lubricants) and maintenance of construction equipment.

ACCOUNT 913 Payroll Insurance and Taxes

These include insurance and taxes related to craft labor such as Social

Security taxes and state unemployment taxes at 9.3 percent of the cost

of total craft labor. Workmen's Compensation Insura:ae and Public Liability

and Property Damage Insurance are included at 4.9 percent of the cost of

total craft labor.
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ACCOUNT 91-92

ACCOUNT 914 Permits Insurance and Local Taxes

This account includes builders all-risk insurance, local fees and permits,

state and local taxes and liability insurance.

Builders all-risk insurance is an allowance based upon in-house experience

for the cost of their item during the project construction phase.

.

ACCOUNT 92 HOME OFFICE ENGINEERING AND SERVICES

ACCOUNT 921 Home Office Services

These services are associated with home office engineering and design,

procurement and expediting activities, estimating and cost control,

engineering planning and scheduling, home of fice reproduction services

as well as expenses associated with performance of the above functions

(i.e., telephone, postage, computer use, travel, etc.). These costs

include salaries of personnel, direct payroll-related costs (DPC), overhead

loading, expenses and fee for these services consistent with contractual

terms.

ACCOUNT 922 Ilome Of fice Quality Assurance

This includes the services of home office quality assurance engineers and

staff personnel engaged in work on the project. Services include reviews,

audits, and vendor surveillance as required for design and construction

of the facility. Costs inclodal are salaries, DPC, overhead loading and

expenses (i.e., travel) of these ladividuals. Manhours required for these

services and their costs are based upon UE6C experience in this area.
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ACCOUNT 92-93

ACCOUNT 9_2) llome Office - Construction Management

These services include those of the construction manager and his assistants.

Services of construction planning and scheduling, construction methods,

labor relations, safety and security personnel are utilized as required.

Costs include salaries, DPC, overhead ioading, and expenses.

ACCOUNT 93 FIEI.D OFFICE ENGINEERING AND SERVICE

ACCOUNT 931 Field Office Expenses

These expenses include costs associated with purchase and/or rental of

furniture and equipment (including reproduction), communication charges,

postage, stationery, other office supplies, ficst aid and medical expenses.

ACCOUNT 932 Field Job Supervision

This management function includes the resident construction superintendent

and his assistants, craft labot supervisors, field accounting, payroll

and administrative personnel, field construction schedulers, field

purchasing personnel, warehousemen, survey parties, stenographers and

clerical personnel. Costs include salaries, DPC, overhead loading,

relocation costs of key personnel, and fee. The estimates assume that

size of supervisory forces is a function of total direct employed craft

labor. The supervision requirement was calculated to be the number of

manhours equal to about 10 percent of 85 percent of total craft labor.

ACCOUNT 933 Field - Quality Assurance

These services include those of personnel located at the job site engaged

in inspection, required documentation of equipment and inspection of

construction activities. Costs included are salaries, DPC, and overhead

}} } h [3
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ACCOUNT 934 Test and Startup Engineering

These services are asscciated with preparation of startup and plant

operation manuals and test procedures, direction and supervision of all

testing of equipment and systems as the plant nears completion and direction

of startup of the facility. Costs include salaries, DPC, overhead loading,

and miscellaneous related expenses. Costs of any craft labor required

for startup and testing activities are included in the appropriate Direct

Cost line items.

Indirect accounts 913, 921, 922, 923, 932, 933 and 9 34 are included under

factory costs in the cost estimate to differentiate them from site related

craft labor and material costs.
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SECTION 3

DETAILED COST ESTIMATE

3.1 INTRODUCTION

This section contains the details of the total base construction cost

estirute for the high sulfur coal (HSC) plant described in Section 2.

The criteria and plant description used to govern the development of the

cost estimate are specified in Sections I and 2. The cost estimate

re flect s the reference plant de s i gn a t the "Middletown" hypothetical site

described in Section 6 entitled, " cite Description".

The total base construction cost for the 1232 MWe HSC is $465,498,39 3 or

$378 kW based on July 1, 1976 prices.

The detailed cost estimate presented in this section is summarized at the

two and three digit level of accounting detail in Tables 1-1 and 1-2

respectively. The cost estimate presented here is a total base construction

cost that does not include contingency, interest during const ruct ion or

escalation.

The total base construction cost is organized in accordance with the

expanded AEC Code of Accounts (USAEC Report NUS-531). Th e re f o re , it

co r re s pond s in structure to the Plant Description (Section 2) and the

equipment list (Section 5). This is done for the reader's convenience

in relating the material presented in the different sections of the report.
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The total base construction cost consists of " direct" and " indirect"

costs. The " direct cost" (Accounts 20 through 26) encompasses the cost

of tbc power plant structures and systems. The " indirect cost" (Accounts

91 through 93) consists of the costs of the construction support act ivi t ie s.

A breakdowr. of the steam generation (boiler) equipment scope is shown in

account number 220A, and a lump sum cost is shown in account 220A.1. The

installation costs for the steam generator boiler equipment are distributed

throughout the three digit level Accounts.
.

It should be noted that certain factory and sit e mate rial quantitles in

the cost estimate are listed in two successive accounts rather than in

one account. This situation occurs because the computer program is

designed to handle material quantities that exceed six digits in this

manne r.

3. 2 COST ESTIMATE EXCLUSIONS

The list of items excluded f rom the cost estimate is shown in Table 3-1.

Generally, these items are sensitive to the particular policies and

preferences o f the individual utility and to the specific plant and site

being considered.

A list of abbreviations la provided in Table 3-2 entitled, " Glossary of

Significant Abbreviations".

?1: 1AO
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IABLE 3-1

1232 MWe HSC COST ESTDIATE ECLUSIONS

1. Main Transformer, Switchyard and Transmission Facility Costs

2. Owner's Costs, Including Consultants, Site Selection, etc.

3. Waste Disposal Costs

4 Fees and Permits - Federal, State, Local

5. State and Local Taxes

6 Spare Parts

7. Interest During Construction

8 Initial Coal Supply

9. Escalation

10. Contingency

a

71 ?, 149
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TABLE 3-2

GLOSSARY OF SIGNIFICANT ABBREVI ATIONS

AC Acre lig Mercury

A/C Air Conditioning HI liigh

a-c Alternating Current HOP llopper

AJX Auxilia ry HP Iligh Pressure

llP 11orse Power
BD Board IISC lllgh Sulfur Coal

BFP Boiler Feed Pump HVAC l{ eating Ventilation and

Btu British Thermal Unit Air Conditioning

BU Built Up IIW llot Water

llX lleat Exchanger

CI Cast Iron Hz liert z

CLC Cooling

CLNG Cleaning IC I n s t rumen t Control
CPMNT Component I&C Instrumentation & Control
CS Carbon Steel IN Inches
CU Copper INJ Injection

CY Cubic Yards INS Insurance
INSUL Insulation

d-c Direct Current
DETER Detergent Kg Kilo Gra,

DISPL Displacement kV Kilo Volt

DV Division kW Kilo Watt

DRNS Drains
LB Pounds

EA Each LD Load

EL Elevation LF Linear Feet

EMG Emergency LO Low

EQ Equipment LP Low Pressure

E/P Electro-Pneumatic LSB Last Stage Blades

EPA Environ. Protection Agency LS/LT Lump Sum / Lot

EVAC Evacuating

EVAP Evaporative MCC Master Control Center

EX11 Exhaust MCR Main Control Room
MCR Maximum Continuous Rating

FDTN Foundation ME Mechanical Equipment
FCD Flue Gas Desulfurization MER Mechanical Equipment Room
FL Fuel MISC Miscellaneous
FT Feet MN Main
FWil Feed Water IIcater MON Monitor

FX Fixtures MTR Motor
MU Makeup

GALV Calvanized MWe Megawatt Electric

GEN Generator MWt Megawatt Thermal
gph Gallons Per Hour

gpm Gallons Per Minute OA Outside Aic

GR Cear OP Operating

GSKT Gasket
CSU Generator Step Up

1IPz! - JV
'
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,TABI.E 3-2 (Continued)

PCT Percent TB Turbine Building
P6M Pump and Motor T/C The rmocouple
PMP Pump T-G Turbine-Cenerator
POS Positive TK Tank
P Pounds per Square TPli Tons Per flour

Inch Absolute TN Tons
Psig Pounds per Square

Inch Gravity UAT Unit Auxiliary Transformers
PURIF Purification
PVC Poly Vinyl Chloride VAC Vacuum

V Volt

\g QA Quality Assurance VWO Valves Wide Open
J OA/QC Quality Assurance / Quality

Control WST Waste
WTR Water

RC Recycle
RECIRC Recirculation XCHGR Exchanger
REGEN Regenerating XFER 1ransfer
RES Restraint XFMR Trans fo rmer
RM Room XPORT Transport
rpm Revolutions Pec Minute

SCFM Standard Cubic Feet
Per Minute

SEQ Sequence
SF Square Feet
SS Stainless Steel
STA Storage
STL Steel
SYS Systen ~ )
SW Switch

,
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....... FACTOWv **..*.** *.*.....**********.**. SITE .* **** ******** *****a TOTAL

ACCT f. 0. ACC0u4T DESCSIGTIOre QJANTITY COSTS GUANTITv LA33E HR5 LAe0R CO5T MATERIAL COST COST 5

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

/13.13 SJoSTRvCTuat CosCRETE SL60$ ww $64,452 727,0s0 1,311,532

213.14 su-ERSTkJCiude
___....___...__..._...__.____.__.___.

213.141 CONCaETE .04<
...__......__.__.___.................

213.1611 F J P '* . C D s
...........__............___....__...

213.14111 F G U .C W - .0LJ

213.16112 F C a '. .' C = K - PFTAL 100000 SF 000-) MN 60,254 9u,000

oC03 Mw 60,254 90,000 15o,254213.1411 F;r4.0am
C 53 -

,, 5? C3 6:0 T r. 16CO2 .% 150,797 150,J00213.1%12 *eI.*;,C:

CD
213.1413 CJ,C4f1E - 3EJC Cv 6651 NH 67,9?] 121,o00u n

213.1414 EMsiacED Stett

( )' '
10CCCC SF 100J MM 10,212 1,000

213.1415 F L 90 4 F I '.15 s

213.1416 .ATEapAaafi* -

hb)213.1417 Rua9a, .dcfi SURFACES

*
{j213.1414 t ? .is T e ION JOINTS

21. CONCRETE 60RK 27o51 MM 325,1?3 362,o00 667,773

213.142 Si tL + MISC STEEL
................ .._...__.._.........

213.1421 STRJCTURAL STEEL 4E00 T4 72000 MH 957,137 3,460,000

213.1422 FLOOR + PLATFORF SUPPORTS

213.1423 MISC F R A .4 E S , ETC 100 TN 5C00 MM 65,063 110,000

213.1424 CHECAEREg PLATC

213.1425 FLOOR GRATING (CALv) 1COGG 5F 1700 MH 22,150 30,000

l1

U 'I\ \
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UNITED ENGINEERS & CONSTRUCT 3RS INC. PAGE 20

PLANT CODE COST 9A5!5 2.5/1.7 IN MG AV - PIDDLET0wNauSA
610 r7/76 1232 MwE COAL FIRED F055tt PLANT 08/10/77

...*=** FACTORV ******** ********************** SITE *********************** TOTAL

ACCT NO. A C C 0 u r.T D E S C h 1 P T 10 'a GUANTITY COST 5 sv4NTITY LAdOR M45 LA90R COST 9ATERIAL COST COSTS

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

213.1463 METAL PARTITIONS 4750 SF 2B5 Mw 3, 306 7,125

215.1'c INTE-!Ck . ALLS +PaaYIT!cNS oc35 ws ee,915 71,325 140,439

213.147 03 AS + .INoo.5_......_______... ._'_...___...... .__

213.1471 R O L L l '. 3 STEEL D00h5 YOO SF 400 am 5,207 11,200

213.1472 ai 53 'et etc4s le;c 3F 112' wH 12,772 19,200

21 3.1*73 s a ;, + staz : .a 150C SF cCO <a 6,960 16,000

Q ._
213.147 Ou?=5 * .INDO.5

~' 212? MM 25,157 48,4LO 73,559

21 3.1. f SPCCIAL FIN!5-E5 C 'j

__..... ____ . ____ .._________......

213.14E1 s ! .* L TILE st SS 5
'' '' 7500 SF 60; .*H e,703 11,250

c ;6' '
,

213.1484 4Cisi*ICAL C F I t : :.e _
7500 58 750 * 3,703 3,750

?13.146 SPECIAL F I '415 % E 5 1350 Mn 15,6e: 15,000 30,e60
,

D
8

213.14 V PalNTIs3

213.1491 CO KdfTF

4900 TN 245C3 *H 234,465 29,60J
213.1492 STift'.0E(

213.1473 0035 + .ALL5 135 DOC SF 270] ma 25,33s 13,500

'*0C LF 30 *n 7o6 40J
213.1494 na:04 Alt

27260 MH 2 61,0 7 L' 43,500 304,370
213.147 PAINTING

175557 MH 2,125,6n2 4,684,915 6,810,597
213.14 supe R5TR uC T uaE

213.1 dJ!Lc!Nb STRUCToRE 226163 MM 2,710,154 5,411,995 8,122,129

21 3.2 du!L31NG SERVICES
__....__..__.....___.___.____.__.__._

'9' . M

I : /
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610 07/76 1232 MwE COAL FISED FOSSIL PL AN T 08/10177

*....ee FACTORY ******** ********************** SITE *****************=***** TOTALACCT AC. ACCOUNT DESLGIPTICN QUANTITv COSTS GuANTITY LABOE HR5 LAdOR COST MATERIAL COST COSTS.......... .......................... .......... .. 44........ .......... ............ .... ........ ............. ...........e**_-. .

213.21 * LUM 4.NG + OkAl%$
m -.
'

....._--....__..__-....... .......... , . , m
e,.

,

,

213.211 a0]F DaAls5 , PIPING 22 CA
. - - _ ,

._22,000 -- 1 L* 2621 Mn 31,375 3,137.....__..............._____...___.._.
.

- - -

213.2111 OsAINS

gc; - .,213.2115 PIPI .G
.......__._................. ........ c7

, , ,
_,3

213.21151 2 IN * s '4 A L L E d

!:!:!:::!..!::.!:.:.t:::::........... 'i3Eiii)
'

21 3.211s21 LALV STEEL /NN5 Q

>213.21152 2. ' 15 + LAEGER

215.2115 919176

213.211 E;DF 04AINS + P I P I,v u 22,CCC 2421 mm 31,3?5 3,137 56,510

213.212 FL Jk ORAINS + PIPING 5; EA 50,C00 1 LT 5500 Ms 7',232 7,126....._.................__............

213.2121 39A:as

213.2125 P!*ING
_........_. .__........__.-._........

213.21251 2 l '. + SMALLEk

213.21252 2.5 IN + LARGE8
..... ...... ...........___.... ...._

213.212521 CI/NN5

213.212522 C5/s45

213.212523 P V C / N t4 5

2'5.21252 2.5 IN + LARGEG

" , ,

4

' I J !.
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UNITED ENGINEERS & CONSTRUCTORS INC. PAGE 32
PLANT CODE COST 8A515 2.5/1.7 I :. w G Av. F100LETC.NeuSA

610 07/76 1252 ==E COAL FIEEC F055!L PLANT 08/10/77

*****e* FACT 0EY ******** ********************** SITE *********************** TOTAL
ACCT NC. AC;0VNT DESCRIPTION 3UANTITY COSTS 60ANTITy LA80R Hw5 LA60a COST MATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

213s.142 STRutTusAL + MISC. STEEL 6600 wa 80,697 306,950 595,647

2183.145 EATEGIO4 nALLS
........____.........................

2129.1431 C 9 '.C 4 E T E =ALL5

2183.1452 wA50Nef .ALL5

2183.1453 Ai'AL l '. 5 0 L A T E SILINs 1v5 L 5F 340 dr 50,7dJ 76,000

2123.1454 . };. =ALL if 3C 5F 507 vm e,50J 0,000

2139.163 EATEa!Ok . ALLS f 4600 MN 57,27$ 64,0C0 141,276
- - . .

.

,

2123.144 5: 38 DiC4
j,'........__...........................

2166.1442 3E 'A5T C3NCa TE FA.ELS - F550 SF e67 *a s,635 1C,s55
O

21:3.166 400F 0ECE 667 MH a,635 10,655 19,540g77 73

&a
2163.145 83 FINS + FLA5w!NG _- ~.h d

Oa..._. ....___..............._..._....

21E3.1451 c... 800F IN5vt + F t a s H I *. s _ e55L 55 565 ,< a 7,686 lu,456
,

21 53.165 900FING + FLA58!NG 535 MH 7,61$ 10,458 1 d,524}
2123.146 I N TE d !On .ALL5+ PARTITIONS
.................__._......_,.__..__.

218s.1462 MA50say 4 ALLS 15000 SF $750 mm 42,763 62,000

2183.1&o3 PETAL PaatITIONS 55000 SF 2100 AH 24,3ou 52,500

21 %.146 INTEGICR ' A L L S + p A R T I T I O:.5 565u 'M 67,14e 94,500 161,648.

2183.147 00 Je 5 + MIND 0 5
........__...............__..........

21hd.1471 ROLLINu > TEEL DC09s $80 SF 440 MH 5, 727 12,520

2189.1472 PEkSONNEL 000e5 1250 SF 875 MH 10,150 15,000

7 | I7
,| J'

,
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* L . 2 5 3 1 4 o 2
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* I .
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* E .
* T
* A
* M .
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* . 0 7 3 o 5 5 5 . e 2 ) 5 3 5

* T 5 5 3 ! 2 1 5 4 4 4 3 0 3 7
* S 2 1
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e 9 3 3 1 1 7 0, 4, 9,
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UNITED E NGI NE E R S & CONSTRUCTORS INC. PAGE 36

PLAvi CODE COST BASIS 2.5/1.7 IN MG Av - FIDDLET0wN, USA
61C C7/7e 1232 MwE COAL FIRED FOSSIL PLAN 1 08/10/77

....... FACT 0ay ........ ...........**.....**** SITE *.***.*.**..******.*..* TOTAL

ACCT NO. A ( ( Q g a4 7 DESCR!FTICN QUANTITY COSTS GuANTITY LAdQR HR5 LAdOR COST MATERIAL COST COSTS

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

21sd.2251 ROTATING MACHINERY

215s.22522 (MILLEC .ATEw Pump + 10704

21 3. 23 REFstG Cs!LLFD .ATER dv5

( }_.2183.224 da!Lo!NG MEATI%L SYSTE*5
_..........._-..___.......__.......____..

C2 -

2163.2261 nE AT T * A '4 5 F E R E w s t s v E :. 7 gy
_.........__._.......__.......___ ___ , ,

MJTOR2129.22411 ntAT+5Esf Ala UNIT .

' I

2183.22412 ELECTE!C 9ASEdOARC * EATERS

21 - . ? ! 4.1 atAT T6s'55Ea E2U!D4eNT C q)y
,

g. ~ . _ . .

21-o.224 90!LOING STATING Sv5TEus "
la

21 $3. 2 25 PI ol eG
.......____..-_.__...__............__

21es.2251 2 IN+Sv2LLER
..........__.....................____

2169.22511 C5/NNS

2139.2251 2 IN+56. ALLER

2183.2252 2.5 IN+ LARGER
.........._____..__.__.....__..______

21 e 3. 2 2 ) 21 CSINNS

21s3.2252 2.5 IN+ LARGER

2154.225 PIPING

2188.226 VALVES
. ......_. ........__._........__. ._

J. O ]
. ,

- \ JI



UNITED ENGINEERS & CONSiduCTOWS INC. PAGE 37PLANT C00F COST d4515 2.5/1.7 IN HG AV - P!00LETC.N, USA
61G 97/76 1232 M.E Coat F!aED F O S S IL PLANT 08/10/77

....... pACTOsy ....**** ********************** SITE ******************=**.* TcTALACCT NO. ACCOUNT O F S C E I P T I O '. Q U A r4 T I T Y COSTS OunN11TY LAdOR HRS lao 0d COST m4TERIAL COST COSTS.......... .......................... .......... ............. .......... ............ ............. ............. ..............
2183.2261 3 A TE

2188.2262 CatC*

2183.2263 UL Mi

2183.220) Sa f t T Y/RELIE F

2188.2265 PL JG *]
2163.22$3 SPEC I At JALwE5 -j .

21 2 9. 22 e vALvi$ A
~

Q
. .

CCD
2189.227 P l u t .. G- # 15 C . ITER $ ''

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

,

_

2186.2271 ma.5Ek5 E-- -

p,f .s

21 in 227 P I F I P. G - w ! S C . ITEMS -

4: ' ' ' '

' . %
-

2169.223 DJ C T.0wx ~ ~ - - -

2129.22) ! *. 5 T d u ci 47 A T 1;9.C os T E h

?1sa.22 H E A T ! ?. G , v E a ' . AIR C O t. 0 1J3,656 5795 wm 7*,942 13,490 192,C86

2158.23 FI<E FROTECT10........__...___...._______'_....__. __
21 29.231 5IN H;5E CA31:4E T S

2123.23? 5 P R I '. K L E d 5

21ee.23 FIRE PRCTECTION

2188.24 L I os T ING + 5E R V IC E FCmER 32400 SF 12959 MH 1Sv,337 61,000

2168.25 ELEVATOR
..............____....__________...__

2189.251 ELEVATOR EQU[PMENT 1 EA 75,000 1 ti 2500 MM 32,343 3, 234

215d.25 ELEVATOR 75,000 2500 MM 32,345 3,234 110,577

- 7 n;

>
. O'



UNITED ENGINEEd5 6 CON!*'UC7085 INC. PAGE 38

PLANT CODE COST BASIS 2.5/1.7 IN HG Av - PIOL.ETG=N, USA
61C 07/76 1232 M=E Coat FlaED FOSSIL PLANT 08/10/77

FACTORT ******** ********************** SITE *********************** TOTAL...****

ACCY NO. aCC0uai DESCp!FTION auaNTITY COSTS suANTITY LAbOE Md5 La6OR COST MATEA!AL COST C0515
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

21 H.2 du!LDING Stes!CES 214,656 25262 en 318,595 102,921 636,172

21 W . nomINISTgATION+ SERVICE at D 214,65e Soo34 MH 716,425 824,794 1,755,875

216D. F!aE DJ &nGJSE

21P!, ELECTRICAL S.!TCnGR eLOGS
......._____._____...._____.__.__.___

2181.1 asital;G ST0;CTv9E
....__..._.__...___._____.__.___... .

21 bl .11 faCAsATIJN 40w(
.. .______......_____......__...___..

2181.111 d ( C 4 4 A T ! ? '. - E A d i n 25L CY 63 'a n 075 250

2181.11* ;&C(FttL-E44Tn CCCD 20L Cy 6E Mn 507 2VO

2131.11 E n C a s a i l e r. s2as cp 125 *n 1,272 450 1,722

C3 ,

2181.15 Su* STRUCTURE C 0 t. C E E T E c===>
..... __..__________......__________.

2181.131 F044.04s ". 3 4 0 C SF 1560 Ms 15,]1*2 3,400

2161.132 e': 4F04: 1NG STEdL _ 3 Ta 75 Mn 972 1,125

2161.153 CO. CRETE or 135 Cv 101 MM 1,033 4,32J

[2 3 3 TN 37c MH 4,525 4,200
2161.134 EV4E0DEO STEEL

21e1.135 FL909 FINiss 3750 SF 55 Mn 577 36

21 t! .139 .146 FAdalc 575G SF 75 MH 970 450

2131.13 SteSTRvCTLRE C0 ACRE 1E 2L25 Mn 22,677 13,533 36,432

2181.14 SudEASTkUCTuat
.g______.__...___...__...___...__..__

2161.142 SYdJCTURAL + MISC. STEEL
.._............_____.......__.__.....

2181.1421 PdEFAG oJ!LOING 3750 SF 12,563 1 LT 1051 Mn 13,573 1,357

:O'/ ] ~/ }0/'
i .' '
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Urrg T E D ENGINE Ews s CONSTRUCT 0W5 INC. PAGE 40

PLANT CODF COST 3A5;5 2, yp 177, gN nG AV - PIDDLETC 4, USA

61C 07/76 12 3 2 m /s Cu (L FIRE D FOS 5!L PLANT
08/10/77

5fCYO;, ........ ...................... 5 TE ....................... TOTAt.......

ACCT NO. ACCOUNT DESCE!FTION QUAN11Tv ' ', | '~;101T5 GUANTITY lao 0E NRS L480p COST MATERIAL COST COSTS
.......... ............ ............. ............. ..............s...,.......,............ .......................... ..........

. :~9 !

2189.13 Suo5TEUCTueE CONChETE .. .

---...........................-...... ,, _,

2184.151 804**06a s_ . _ . 25JL SF 10 0 Am 11,G'? 2,500
- ,

''

3 TN 75 *w G7] 1,125
2189.132 REINFGACINs 5 TEEL ~~>|

S--S \ SL CY 35 % 34' 1,000
2188.133 (3.CaETF

21E9.134 EM+E; Die STf 3 TN 37e va 4,523 4,200
5

21d".15 Soai'dctTv.* CONCREif 146) *- 1 2,J!5 4,425 26,550

21bm.14 5 J dE E S T G .C T us E

1575 4 17,747 9,735 27,534
21 5#.1 dJIL21Nu STRUCYuaE

SE.sICv PC.En 15 2 ~. 5F 45. N 5,55? 2,700
218 4. d 4 LlamiINS .

C==D 2U2' 'a 23,35: 12,635 35,765
21oV. C"AL caw Trad SH50

218N. ROTARY Ca2 Sg4G dLCu+TJNNL c::: 3.....................--.......------.

218N.1 esILSING ST4 JCT;aE
........-- ......----..--............

~'
216N.11 EnCavAT!JN .?Ra

~f).....--..........---.....--..........

) 15 'J O Cy 375 *~ 4,333 1,500
218 N .111 EnCAgATIJN-Eamis

f 15CCu CY 12CC' % 14L,2*7 60,0L0
218 N .1 12 E E C A s 4 710N- 3 0 c c

3000 CY 900 M ., 6,950 3,000
216N.114 3ACKFILL-Ea3Ts

1 -L T 220 *n 2,C5J 220
218N.115 CEdATERING

15 95 MH 155,667 64,720 220,389
213N.11 EnCowATION WORK

218N.14 sud5TRuCTJaE CONCEETE
.-...........------...--.........---.

2 5 C.0 0 SF 10000 38 110,424 25,000
218 N .131 Fonssonx

i C17)Ji ! / Ii
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UNITEC .*GINEERS 6 CONSTRUCTORS INC. PAGE 42
PLANT CODE COST BASIS 2.5/1.7 IN nG Av . PI DDL E T 0mN,US A

610 07/76 1232 MwE COAL FIRED F O S $ 1L PLANT 08/10/77

....... FACTORY ******** ********************** SITE *********************** TOTAL
ACCT NG. ACCOUNT CESCRIFTICN ouANTITY COSTS CUANTITY lao 0E mRS Lacon COST MATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

219N.144 ROOF DECK 400 :4a 5,20o B,250 13,456

218N .14 6 IN TE R IOk =ALL5 !... _.

............________.............__..
_

21EN.1452 MA50NEY ' 2200 SF 550 Ma c,276 6,160

21sN.16% INTEh!CE = ALLS cc:3 550 ma o,275 o,160 12,43o

21 e N .14 7 D bs * .!*.Su.S
..__...___..__..._________.....______ 7773

c=:3
21eN.1472 Pi<sor.'. i t 00)+5 liL SF 147 Ms 1,735 2,52J

218%.1474 .1N);.5 -1.SJLAT(L JLA$$

{ff {{{ff) 1r u 1,7:s 2,52e 4,22521 .' 7 n ~s + .INo:.s

or
21,N.16 SaeEE5TovCTvRE c Nl l *H 32,7$ 7 49,405 82,172

21 d. v .1 9J1LC[NG STRg(TvDE 3)211 MM 406,913 36C,4o5 707,383

216N.2 JVIL)lNS Sf4.1;E5
..__........____._____..__..... _--

216N . 21 OR A:45 + pip!NG 1 LT 67> ss 11,37$ 6,000

___.___________.____.___________..__.

218N.211 RJJF DEAINS + PIPING

215N.212 FLGOW D R A l t. S + PIFING

2164.213 PLd4d!NG F I A T u R F 5 + P l F I 15
._____.._.........__.................

218N.2131 FitTJEES

21PN.2152 004FST!C WATER NEATiks

216N.215 PLUMolNO FIXTURE 5*"!PIf*G

21bM.215 PIPI 4G
~/1 -

7i' iVJ
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216v.133 COdr'ETC 100 Cv 75 Mn 765 3,200

2180.134 E M -a f D C E C STEEL 1 TN 126 M< 1,515 1,400

218J .13 5 FL304 FINISH 3000 SF 31 *s 31o 30

216J.13a .I er FaaatC
- 30]O sf oO da 775 500

21dJ.15 SJd5TQLCTusE CONC #iTE 1143 Pm 12,6$2 7,740 20,eC2

21bJ.14 SusC*STJJCTusi
'

..._____.__.________.......__.__...._

1[321FJ.141 CONC 4ETF w3RK s a

218J.1%2 ST4JCTJwAL . MISC STEEL

21sJ.,4s . ate,m. _atL5 . . g 9___.__._____________...___________ ..

21&J.1433 *ETal INSULATED 510lN5 56U3 SF 172' MM 14,531 22,4C0
=_

21EJ.1454 METat JN!N5utATtC SICINa 2600 Sr 3)G Mn 5,07$ 3,900

21v;.16! EnT = Ice .atts J 1510 Ma 14,tS7 20,300 45,957

218).144 2335 DECs
......_.......______._______.........

21PJ 1441 FETat ROJF SEC( 11200 SF 672 "N d,753 11,200

213J.144 R30F DECA c72 Ms e,750 11,200 19,950
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___...__.______..___.....____..._____
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218J.146 INTEagoe wall 5
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218J.1462 MA50Nay 9CCC SF 2250 MH 25,673 25,200
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216J.22 ME 4T I NG,vf N! + Als CONS 1 LT _J3,735 1 LT 772 MM 1,986 1,495
_

218J.25 FIDE FACTECT 4JN ~ l ~

218J.24 LISMTING * SERWICE AC.ER ~

2000 SF 600 MM 7,373 3,000- , -
, _

214J. 2 eJILDIAS SERWICES ' ~ ~ 1_7,7351 , le12 Mn 23,066 5,063 46,469
>

21 3J. *ATEElat m A '. 0 L . t r ew!CE d0 17,755.., 10579 mw 12i,105 135,343 262,273, _ _ .
,.

-. a

218s. 4STE sATEC 7wfat> E .? 3 tag (
.

#

218v.1 4A5TE .aTEe E JIvFENT elDG
............__......______......_.... 7)

218 W .1 1 dsIL31N; 5TayCi vw,
g

(~;"~~)..__..............__.____...____.....

C218v.111 EaCaWATION wOna
....______...__...__................. C

21tv.1111 EaC4vATIJN-E4ki- [[~~[3 CCC3 230 Cv 57 Ma 607 230

21Ps.1114 eaC(FItt-Esoin lic (y 45 4- 443 15u

21?. 111 EXCAVATION woks C
} 102 da 1,115 350 1,495

21ev.113 Su35TRJCTURE C 3CkETE
.....__...............___............

216V.1151 F0avsopa 1700 SF c51 Ma 7,504 1,700

218V.1132 REINFCECING STEEL 7 TN 175 MH 2,2$1 2,625

216s.1153 CONCaETE 160 Cf 120 MM 1,226 5,120

218V.1134 E"9EDDED STEEL 1 TN 12e MN 1,515 1,400

218v.1135 FL]OR FIN!ss 2000 SF 20 *n 204 20

218v.1139 .! RE F484IC 2000 SF 40 MH 516 240

213V.113 Sud5TEU(TURE CONCRETE 1161 MN 13,231 11,105 24,336

i
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*************==**==*** SITE *******************== . TOTALACCT N O. 8CCOL4T DESCRIPT!CN 3JANTITY COSTS GuAN111Y lao 04 mRS LAe0R COST MATERIAL COST COSTS
e......... .......................... .......... ............. .......... ............ ............. ............. ...............
218 v .121 P L ; * e t r. G . DaArns 1 LT 2,C00 2?1 =4 2,6$1._____...__..______..___....____..__.

216V .1212 FLO)4 D4t!NS + PIFIN5

21 v.121 PLu*e!N5 * OdAINS 2,C:n 221 mm 2, sol 6,E61

215v.122 meATIN;,sE.T * AI- CCND 1 L1 2,9$c 1 LT 163 ms 2,147 322.__.__.___.__________. .._____.___...

216v.1221 ;TA''.2 wAc4IsErt
___......__..___....__....___.__..___

21ev.12211 00 E a nOJr v E r. 7 I L A T 0 m * 9 T <

21 . 1221 40 TAT: r. o *ACdINFet {c=;3}
21ev.1222 *EU TiAwSFE< t .s !P v6 . T

[[,[$ ' JC3.__._____. _____..___...__.__........

216/.12221 ELECTOIC UNIT *EATEdS+''a

21 v.1222 NEAT ThANSFEk EJJIP'ENT
([hhh)

s 3

21sv.122. ,Ams . -E S

E_=>EJ......____... _._.......____.....__.. C

216v.122eJ =ALL L0sJEa5
i

21 W .12 2 0 VALVf5 * OAMPEGS

213v.122 N E A T I r. G , v E N T + Ale COND 2,964 tot Mn 2,167 322 5,453

218v.123 F I JE P CTECT!ON EGulPdENT
........__.__....___...______.__.....

218v.1231 904 TABLE FIRE EzTINGUISH

211v.123 FIRE PEDTECTION EQulPMENT

216v.124 LIGHT!NG + SERVICE PO,5g 100L SF 300 ms 3,669 1,600

216v.12 au!LDING SEW 4 ICES 4,9$4 617 MH 8,69' 2,122 15,783
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UNITED ENGINEERS 6 CONSTRUCTOk$ IhC.PLANT CODE COST Basis 2.5/1.7 IN da AV - FI D DL E T C.N,J 5 4 PAGE 61
610 07/76 1252 M.E C0AL FIRED FOSSIL FLANT 06/10/77

....... factory ........
.............********* SITE *****.................* TOTALACCT P. C . ACC0u%T DESCs!PTION QJANTITY COSTS GunkTITY lao 0R aRS LA60s COST MATERIAL COST COSTS.......... .......................... .......... .............
.......... ............ ............. ............. ..............

218v.5151 F09MdO9a
52C CY 208 Ma 2,277 520

2124.5152 *EINFCECING STEEL 5 1N 75 MN 97J 1,125

216 V . 515 3 CONCJETE 65 CY 49 MH 449 2,080

21 n . 515 SuB57EucTudE Co. CRETE 552 *w 5,76$ 3,7; 5 7,491

21&v.314 5JP5e$!400TuaE
-..___.............__.....__._______.

216v . 516 ' C O ',C d E f t .0R5
L gC3]

218 v . 314 2 ST 4JC TUR AL + NISC 5YEEL
.......____........____..__..___..___

(216v.51 21 CAdeJN STEEL Fluvi '

3 TN 150 ** 1, 4 % 5 3,300

21:w.3142 ST sCTchAL . '4ISC STEtl C 151 * 1,955 3,500 5,255

#

,E[EEC).

21 a . 514 SJPERsTauCToRE ; 15; a s 1,953 3,500 5,253

211V.51 3J1LOINa STRJCYusf 522 Me e,lo1 7,175 15,33e

21 s v . 5 API CIL $[PARAT09 522 KM e,161 7,175 13,356

21ss. .ASTE .4TER TWE A T 9E N T BLDG 4,iL4 11160 Fn 150,56o 75,565 229,C97

216d . 9ISC C34 H A N D L i t. G STRJCT
-............__...... ......__....__.

218. 1 C3%sEYOR GALLtRIES
-.___.____...____. .......___..._____

21&d.11 dult0!NG STRUCTUNE
___......___.........___..___._______

216. 111 EXCavAT10N .0R<
....___.....____.___.......__.__...._

218 d .111 1 EXCAVATION-EAkin 2700 CY 675 MH 7,690 2,700

218d.1114 eACKFILL-EARTH 2500 CY od1 MH e,077 2,5C0

'

|I '| )! / L , L_



N PAGE 62
UNITEw ENGINEEa5 6 CONSTRUCTORS INC.

PLANT CJDE COST 84515 2.5/1.7 IN e6 Av - P I D DL E T C.N, u S 4
08/10/77

61C 07/76 1232 MWE COAL F 18 k C F055!L PLANT

.. **.. FACTORT ....e**. *ee.ee. .**.**.**.**== 511E **=****************.... TOTAL

ACCT NO. ACCOUNT DE SC R IF T ION QJANTITv COSTS OuaNTITv LA30s wRS LAboa COST MATERIAL COST COSTS

e......... .......................... .......... ............. .......... ............ ............. ............. ...**e........

1366 M* 15,967 5,JC0 2 C ,96 7
215m.111 EnCAVATION w0wK

218s.115 Sud5T*uCTuoE CONCEETE
_...............__........__....__...

;r 2000 ** 22,064 5,000
218 w .1111 Fod*.06

3C TN 751 mw 9,6,7 11,250
218. 1152 .EINFORCING STEEL

575 "Y 261 *d 2,so? 12,0JO
218..t155 CO.C4ETE

6 TN 1CJJ *H 12,025 11,200
216. 113* E*JEDDED STEEL

4(52 Mn * tic 76 39,450 66,126
215. 113 SJs5favCvL.E C 0 r. C R E T c

218. 116 SUPE G ST kgC T uaE
-

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

216. 1141 CO.CRETf .Das

~1}])218. 11-2 SiautTUEAL + 4!5C STEEL , ,

................_____........._......
C=*>

75C Tv 10953 "a 142,545 547,5C3
218e.1'421 if*uCTuGAL STEEL

E E
' '

2 TN 1?' 1,3;2 2,200we
215. 11*25 *1st. FdA*ES, ETC.

C 1(3); SF 2(cC g" 2e,517 51,503

216. 11425 NETAL .ALK.AYS
13110 Ma 17C,662 31,200 771,862

213. 1142 5TAJCTupAL + 915C STEtL

21e. 1165 EaTERIOa . ALLS
.....___.... ...........___...___....

5450C SF 1C60J " . - 140,57] 216,000
2184.11633 METAL IN5ULATED 51 DIN 6

10509 M 143,59] 210,000 556,57C*

213. 1145 ExTERICe 4LLS

218w.1144 G O )F DEC(
........__.......___.... .....___.___

56000 SF 2280 MM 29,674 3o,000

218d.11441 METAL RCJF DECK-INSULATED ~7 i ') a[ ! )j'

218d.11443 TRANSLUCENT PANALS



UNITED ENGINEERS & CONSTRUCTORS INC. PAGE 63PLANT CODE COST SAS!$ 2.$/1.7 IN HG AV - PI DDLE T 0dN,US A
610 07/76 1232 MmE COAL FIRED FOSS!L PL A N T 08/10/77

....... FACTORY =******* .....................* SITE *********************** TOTAL
ACCT NC. ACCOUNT DESCRIRTION QUANTITY COSTS GUANTITT LAdOR HRS LA80W COST MATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

21d. 1144 400F CECK 22$3 MM 29,679 3a,000 67,679

214. 114 SUEcRSTRUCTURE 2o190 Ms 340,931 855,200 1,196,131

211. 11 au!Lo!NG STRUCTueE 3156e va 403,576 o99,050 1,303,220

.M.

215. 1 CONsEYGw GALLEQ1ES 31$$$ FH 403,57$ 699,;50 1,303,220

*

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

218m . 21 d V ! L D I :. G STRUCTUEE
______.._______._______.._____.......

218. 211 Es(a.ATIjN .:a. ,

h..__..___________.__....._______..___

218. 2111 CaCawAT1]N EaqTm 120; C, 90; mm 10,521 1,200

218w.2112 ExtavAT1]N_acCa 600 CV 4d0 Mn 5,611 2,400

218. 2114 sACKFILL-Eaets 300 Cv 90 M4 S3d 300

218w.2115 D E 4 A T E R I '4 5 1 LT 100 Va 932 100

213. 211 EXCAVATION w0RK 1570 MH 17.9$J 4,000 21,960
~

218 w . 213 SudSTRUCTudE CONCEETE
____.....___________.___________..__

218d.2131 FORM.CRK 12000 SF 4800 4H $3,003 12,000

218w . 213 2 RE IN F ORC ING STFEL 3 TN 75 Ms 970 1,125

218w.2133 CONCaETE 400 CY 300 wa 3,06 2,600

21: 213 SudSTRUCTURE C O *4 C R E T E 5175 MH 57,037 25,925 82,962

218w . 214 SUPERSiduCTURE
.____._____.______.____.____________.

218w.2141 CONCRETE WORK

'? -f' c!9}* ?
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UNITED E NGINE E R S 6 CONSTRUCTORS INC. PAGE 76

PLANT CODE COST BASIS 2.5/1.7 IN HG Av - PIOCLETO.N, USA

610 07/76 12 32 M.E COAL F18ED FOSSEL FLANT 08/10/77

a****... ...**.a* ************* SITE ********************.*a TOTAL....... FACTORY
ACCT NO. ACCOUNT DESCRIPTICv aJANTITY C05T5 GuANTITY LAe0R Has LAe04 COST MATERIAL COST COSTS

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

222.5221 Ata HTe TO S02 SuPFLY cJCi 1251 TN 1,410,Cs0 1 LT 7dC56 MH 1,042,855 104,286

222.5222 ouCT INSJLATION 1 LT 323LJ MH 420,54$ 476,400

22?.522 GAS cuCTS 1,410,0s0 11035% MH 1,463,401 582,686 3,456,167

227.52 DJCTwCEu 1,310,72C 136072 MH 1,333,600 o19,712 4,364,C92

22?.5 DIFING . DJCT.):a 2,J42,3]v 151521 PH 2,325,3os 637,155 4,684,e25~

222.6 vALwES 1 LT si,CC

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

- C)
222.61 GATE

- C3
222.$2 Cnics gy

I '
-----222.53 ut>E

80,C00
222.0 VALVE 5 60,CJJ

>(c==>)-

~ # d
222.7 PIPING-MISC ITEPS {3,[3___..____..___.......__..__..........

. . .

222.72 INsetATION
ig_

U222.73 saECIALTIES
...._............ __..........__.....

222.731 A!d INLET 5!LENCtRS 3 EA 121,560 1 LT 150J MH 19,530 1,953

222.73 SPECIALTIES 121,560 1500 MH 19,55] 1,953 143 C43

222.7 ptPING-x!5C ITFvs 121,56C 1500 MH 17,530 1,953 143,C45

222.8 IN ST RUME NT A T I ON + CONTROLS 1 LT 59,000 1 LT 671 MH 9,201 410

222.7 FOUNDATIONS /SLIDS
__................... _._...._.......

222.71 PoFCIPITAT0a+0uCT FouNo
......_.__...................._......

,}
, _

|

I, > LL
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223.17134 EMdEDDED STEEL 2 TN 25 mn 3,006 2,600

223.1913 SJdSTRUCTURE CONCRETE 74s Ms e, cot 6,300 15,4c1

225.1914

225.191 DE=ATEGI.G <!N FOUNDATIONS 653 MH 10,0o1 7,300 17,361

223 192 FLv Asn sit 0 r0; scat 10N5
......___..__.......__..____.........

_ -,

2 2 3.1 v 21 EXCAWATIJN .3h
C2 3..........__._._.__.___._.__.___..__.

223.19211 EXCAVATION.Easin {{C] __. 125 Cr 52 in 343 125
CD223.14214 aAC< RILL-EaRin ' '

1]; Cv 3; va 2?v 100

)225.1921 E n C a b A T I C ', .7an
62 wm e42 225 867

.' (bb5$)
'

223.1923 Sua5ThuCTU4E CCNs ETE__....__....__............___=_.___.__ L pe',, ;
c

223.14231 Fc e.CE. ) v0C SF 3e ' ** 3,774 900

2 2 3.1 v2 5 2 * E IN F 0w C ING STEEL '

j 2 TN 51 ma 657 750
223.17233 CO4CwETE 30 CY 25 Mn 234 96J

223.19234 EM3EODED STEEL 2 TN 250 MH 3,006 2,600

225.1923 SJoSTRUCTuaE CONCRETE 684 rs 7,371 5,410 13,261

223.192 FLY ASH SILO FOUNDATIONS 746 MH 8,513 5,635 14,146

223.193 PYMITES MOLDING HIN F0JNO
__......___.......__........._.___...

223.1931 EXCAVATION wCRK
k

223.1933 SudSTRUCTURE CONCEETE
___.___..._.._.......___...__..___. . /'

}3
,

_/ ,I

{'t La223.19331 F0dMw0Rt 300 SF 120 Ms 1, 52 5 300
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.......... ............ ............. ............. ..............

223.19514 m A Cd F ILL-E AR T H 75 CV 25 MM 230 75

225.1951 ExCAv4TIcN .0s< 173 mn 1,g37 675 2 , '. 12

223.1953 50>STRLCiueE CONCEFTE ~

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

~}}3)223.19531 F 3 w w.0 am 1 1 1100 SF 440 * 4,860 1,100

223.19532 4E!NF NCING STEEL 29 ft 72 5 % 9,361 10,675,

223.19553 CONCRETF ' 3 57c Cy 423 mn 4,571 1e,240

225.19534 EMM00E0 STEEL L 1 T 't 126 MM 1,515 1,400

225.1955 SJoSThuCTUWE C O N C R E T t' D=- 1714 MM 20,107 31,o15 51,722.

2?$.|75 R i s ' n u L A T 17 5 TANA F C U 'e s * 1C92 MM 21,944 32,290 54,234

223.19 FOUNDATIONS / SKIDS 4654 An 53,444 54,040 107,524

2?3.1 ASM + DV5i MANDLING E JJIP 4,530,0C0 114c54 Ma 1,476,545 196,346 6,172,289

223.2 M ! iC ASe+0UST HANDLINO EJ
_...__..................___...__.__..

223.21 R3TATINU 44CHINEPY
....._____... ____........__...____..

223.211 ASm MOFDER SEAL PUMP + MOTOR 2 EA 36,400 1 LT 280 Mn 3,700 370......__..__.__.______........... .__

223.2111 ASM HORGER SEAL PUMP

223.2112 ASM HOPPER SEAL PUMP M] TOR

223.211 ASH HOFPER $EAL PU1P+ MOTOR 36,400 280 MH 3,700 370 40,47C

225.21 R O T A T 1 r, G MACHINERY 36,400 280 MH 3, 700 370 40,470

223.25 PIPING
....__........__....__.__.__..__.....

, ,I' L J 't
, ,) .

,
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ACCT NO. ACCOUNT DESCRIPTION QUANTITY COSTS GUANTITv LABOR HRS LABOR COST MATERIAL CCST COSTS
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223.251 R E Cl 4 CJL AT ION +SE AL DATER
.........._.__..__..___... ..____.. .

223.2511 2 IN + SMALLER
...........___......____ _......__...

223.25111 C S /NN S 527C L8 1583 MH 20,463 6,851

225.2511 2 IN + SMALLER 1550 MH 20,4$d o,551 27,331

223.2512 2.5 !? * LARGED
.....___.___......____...__......____

223.25121 CS/N S 4 6 lla L s 72,150 1 LT 7216 MH 93,56) 4,355

225.25'7 2.5 IN + LARGER 72,1o0 7215 MH 93,545 9,355 17 5,C60

225.?51 4EC!dCULAT!0N+5EAL = ATE * 72,1:C o773 AH 114,0?5 1e,206 2C2,411

_

223.25 PIPING 72,19C 5795 MM 114,025 1c,206 202,411

M.

223.2e VALVES 1 LT 11,CJC

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

_ i (. -}223.261 GATE
-

E_

~

223.262 CHECK

'
~

223.263 GL EE __

11,C00
223.26 WALVES 11,0C0 a

223.2 MISC ASH +0JST HANDLING FG 117,5e9 9075 Mn 117,7?5 10,576 253,851

+ DUST HANDLING SYSTEM 4,619,560 123732 MM 1,594,263 212,922 6,426,770
225. \ ASH

224 FUEL MAN 3 LING SYSTEMS 1 LT 6,500,C60 1 LT 10o000 MH 1,371,311 137,131

_ _......____....__...... ......._...

224.1 C O AL UNLOADING EQUIPMENT

-I\i

p

,) J U
- ~ .-

_.._-__.. .._....__..... ...._....___ L
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224.11 RAILROAD CAR POSITIONER

224.12 ROTARY CAR DUSPER

224.13 C0AL CAR THAWING EeUIPMENT

224.1 CDAL UNLOADING EQUIPMENT

224.2 CONWEVINW EJJi ccNT
Gk

- -'

__..............___...............__. -
g7

kfu i224.21 dELT CONWEYORS
r . -

w
224.2 CONVEYING cWUIRNENT

I _' p- ,

224.5 a4EAKER+ CRUSHER EGUIPAENT #i-
................... -_............... 3 C3

b>224.51 6dASFORD dREAAER + MOTOR
__........___.................__.....

y

224.311 3R A3F 04 0 SkEAKCR

224.317 3R40F04C SREAnER FOTOR

224.31 3RA0 FORD BREA(E4 . MOT 0a

224.32 AAGNFT!C SEPARATORS

224.33 R0rARY ato.

224.54 COAL CEuSHER + MOTOR
_.. ...._......._................. ..

224.541 COAL CRUSHER

224.342 COLL r4 USHER MOTOR

224.34 COAL CRUSHER + MOTOR

224.3 dREAufR+ CRUSHER E Q U I P P E f.T

224.4 PULVERIZING SYSTEMS
_.............__..__.___.......__.... p ] .
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ACCT NO. ACCOUNT DESCRIFTION QUANTITY COSTS GUANTITT LA80k Has LAdOR COST MATERIAL COST COSTS
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b

225.111 ErCAvATION .ORK
.__..____._...............____....___

225.1111 E n C A V AT ION-E ARin 1500 Cy 375 .H 4,365 1,500

225.1114 dACKFILL-E4efH 150C CY 390 *H 3,681 1,300

225.111 EXCAVATION .l 0 R K 765 Mh e,264 2,800 11,064

225.113 Sv3STEutiudi CONCkETE
__....___.___......__....___. .......

225.1131 FJ4w.Oks 7C ;c SF 2eni *a 30,913 7,000

225.1152 AEINFORCIN5 5 TEEL 24 TN 60] 9H 7,74$ 9,000

225.1135 CONCaETE 52C Cy 240 Mn 2,451 10,240

4 id SC3 *H 6,G1. 5,000
225.1154 a3EctEc STEEL

( 553L sf 55 'n 545 55
225.1135 FL]De Ft4tS-

225.113 Sus 57RvCiudE CONCdETE 4195 MH 47,675 31,593 79,566

M. ,

225.114 isofasTJ JCToRE C
.... ....__..._.....__.______________

' '

225.1141 CuaCRETE .0Rn
_.....______.________.._..._____.____ _

O
225.11411 F094.cRK
____._.__......._.......__._.....___.

1 100C SF 750 dH 8,231 1,000
225.114111 F 0 94. J R L -'.000

225.114112 FCd4. ORA-METAL 1Cc0C SF 64$ MM 7,156 9,720

1396 MH 15,457 10,720 26,157
225.11411 FORM.Chn

225.11412 REINFORCING STEFL e TN 183 MH 2,523 2,250

220 CY 385 MN 5,955 7,040
225.11415 CONC R E T E

1965 MH 21,675 20,010 41,703
225.1141 CONCHETE .0RK

71' '/ J |t- e
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UNITED ENGINEEh5 & CONSTRUCTORS INC. PAGE 92

PLANT CODE COST 9 ASIS 2.5/i.7 IN MG AV - PIDDLETOmN, USA
08/10/77

$10 07/76 12 3 2 MWE COAL FIRED F05$1L PL AN T

....... FACToey ........ ...................*** SITE ..a******************** 1GTAL

ACCT NO. aCCou47 DESCalPT!ON Quar 4TITT COSTS GuaNTITY LAdOR HRS LAdOR COST "f7ERIAL COST COSTS

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

225.1147 PAINTING
___._...__.__.........____.........._

225.11472 S T F ' t .0 4 < 330 T r. 1500 MM 14,355 1,s03

460 SF 9 MH d6 46
225.11473 00 M 5

1120 LF 224 MH 2,144 112
225.11494 Ha 4Da AIL

1735 MH 16,565 1,956 16,543
273.114; PAINTINu

14347 FM 177,07) 363,753 540,829
225.114 SJPEs5T*uCYFt

19305 MH 233,015 396,446 631,461
225.11 su!LDINd STedCTueE

225.12 dsiL>IN3 SE4WICE5
......________....____..____....____.

225.121 P L N 3 ! ?. G + 00AINS 1 LT 4,0 0 1 LT $77 Mn 11,446 1,140

225.1?2 mE AT I No, sE NT + AIF CONO 1 LT 11,11 $ 1 L' 621 MH S,032 1,205

..______......____________......_.___

225.1221 .oTATIss v2CHINEST
...... ....__.______ ___.___...._____

225.12211 9 C JF wENTILaT0k + FOTOW ,

..__.. ..__...___.....____._...__..__

225.122111 kOOF V E N T I L A T o li

225.122112 ROCF VENTILATOR MOTCE

225.12211 ROOF VENTILATOR + MOTOR y

225.12212 MALL ERNAUST FAh + *0TJR
..___.__.__..__...__...______...__...

225.122121 WALL EaHAUST FAN [[[3

225.122122 W Alt EXHAUST FAN FOTOR
'/i fj /

il T J|
'

225.12212 WALL EXMAUST FAN + MOTOR
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UNITED ENGINEERS 6 CONSTRUCTORS INC. PAGE 99PLANT CODE COST 3A515 2.5/1.7 IN HG AV - PI DDL E Town,uS A
610 07176 1232 M.E COAL elRED F0551L PL AN T 08/10/77

....... FACTORY a.*..... .................***.. SITE ****.********.********* TOTALACCT NO. ACCcoNT DESCRIFTION QUANT!TT COSTS OUANTITY LAcCR HR5 LAe0R COST MATERIAL COST COSTS.......... .......................... .......... ............. .......... ............ ............. ........>.. . ......... ....

225.514 SUPERSTd0CTudE 4529 MH $6,09e 110,163 166,2c2

225.51 du!LCING STRJCToRE 5576 M- 67,07e 117,493 185,471

225.32 Bd!LDING SEdVICES
..........--..__. ........___........

225.521 P J* lina + DF AINS 1 LT 6,030 1 LT 879 *H 11,376 1,140
t

225.322 HEAfIN5,sENr . A16 CcN) 1 LT 5,44: 1 ti 3c4 H 5,755 590....__._____._................__.___.

225.5222 NEAT TRAN5fER EGu!PMENT
........._...........................

225.52221 EL{CTEIC UNIT HEATEa+93fge
............__....__...........___...

225.322?11 ELiCTaIC uv1T HEATERS /(w
225.322212 ELECTHIC UNIT HEATER MOT 0w

225.52221 ELECTRIC UNIT MEATER+VOTOR b-

225.32222 ELECTRIC d45E80Adc HEAT (W
'

7 .
)225.32223 NE AT I NG + JE N T AIR UNIT +MTR

....-_......__._________.__..._______

o
225.522231 HEATING + VENT A!W UNIT

A

225.522252 HE AT I NG + JE N T A!R UNIT ATR

225.52223 HEATING + VENT AIR UNIT +MTa

225.3222. 4I4 CONDITIONING UNIT +4Td
......--.-...............__..........

225.322241 A!4 (CNDITIONING UNIT

225.322262 AIR CONDITIONING UNIT MTR

225.32224 Alw CONDITIONING UNIT +MTR
p, , - <

'



UNITED ENGINEERS 6 CONSTRUCTORS thC. PAGE 100
PLANT CODE C05' 8 ASIS 2.5/1.' IN HG Av- PIDD'E10WN, USA

610 07/76 1232 MwE CDAL FIRED FOSSIL PL ANT 03/10/77

....... FACTORY ........ .............********* SITE ********************.e. TOTAL
A((T NO. ACC0JNT DESCRIPTION GUANTITY COSTS QUANT!TY LAdOE HR5 LASOR COST MATERIA. COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

225.3222 HEAT TRANSFER E GUIPME NT

C
225.3226 v4LsES + DAMPERS

iq g3...........__.....__.................

C
225.32269 SP(C I AL gALVES + DAMPERS - [[[[[3
__.--____._....._.. ..______._____ ..

225.322691 watt tauvE R5 c;;;;3 c==3

225.32264 SPECIAL VALwES + DA* PEWS
C3

)225.!?26 VALVES + .AMDERS

225.322 HEATING, VENT + AIR C D :. D 5,44C 304 MH 5,935 590 9,963

225.524 L!1HTIN6 + 5EdJICE PC.EW 2L % SF (CD Fr 7,375 3,000

22i.52 Su!LDING SEdv!CES 15,440 1765 *H 22,707 5,550 41,477

225.3 DESULFLR CTWL+5wfCHGR etDG 15,440 7357 MM 90,655 122,625 226,946

225.5 PeJCE55+ SEAL .ATEk Pu4PH5E
.....________.___________.._.....__ .

225.51 ao!L OI 4G STRJCYURE
_........................_..... .....

225.511 EaCAWATION =0Rn
.......______...__...._-_....___.....

225.5111 E1CavATI]N-EARTH 100 CY 25 MH 295 100

225.5114 8ACnFILL-EARTH 70 CY 21 MH 205 70

225.511 EXCAVATION wCRK 'D MH SC1 170 671

225.513 5u357RUCTURE C O N C F E '. C
.._..._...._.__......._...........___

225.5131 FORMwCRa 1000 SF 400 MH 4,417 1,000

' j . ,'/ ii
L- r)
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....... FACT 3Rv ******** * * * * * * * * * * * * * * * * * * * * * * SITE *********************** TOTALACCT NO. AC(CvNT C E SCPIFT IO:4 quant [ty COST 5 GanhTITT LadOk dRS LASC4 COST |4 A T E R I A L C]ST COSTS.......... .......................... .......... ............. .......... ............ ............. ............. ..............
225.7211 wC ?F c a a t t4 5 . P! PING

225.7212 FL30< DwAl.5 + P l * l *. c

225.7213 PL;4alNG FIATVWES + FIPING
.....______....__......_______.___...

225.72151 F14TaE55 - -

225.72155 FI) .,

22 72'3 DL , V e l f. u F!K!Jk'S + P I D I '. o

225.721 PL vH! r G + 3dAIN5 2% 2 J: 22") M 23,512 2,651 51,363

225.722 4*TI',,vfNT + Ai* CCvD 1 LT 16e77' 1 L I......___.__"_..........______.__..___ a. 1 % 12,175 1,526

225.7221 9 5 * i t ! ', y N A ( n j ". t E y
.........__..____..__..........___...

225.72211 P D .F 4 R0]F VEafitai263+MTA
..___.....___.__.....__._....____..__

225.722111 oC. . .;)F .tsT!sA70E5
Q

225.722112 70.Ed dCJ5 wENT FLTOGs

22).72211 WJ.IE &J0F V E N T IL A T U A 5+/T a [[

225.7?212 .ALL EXMAU5T F A *. S . v C T J d 5
.__...___....___.__...___.____._____.

I 1

Q225.722121 .Att tanA;5i F A e. s
,

225.72212c WALL fmH4J5T FAN >OTORS
W

225.72212 WALL CRMALST FAN 5+WOTgd5

225.72213 dfTJEN AIR FANS + MOT 045
__.......__............__. ___._____.

225.722131 RE TUR N Alw FANS

225.72?132 #fTVAN AIR FAN 90T0E5

. . <i D
[
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UNITED E NGINE ER S 6 CONSTRUCTORS INC. PAGE 111PLANT CODE COST BASIS 2.5/1.7 IN HG Av - FIDDLETC.N, USA
610 C7/76 1232 4.E COAL FlefD FOSSIL PLANT 08/10/77

....... FACT 0av ........ ........a************* SITE *********************** TOTALACCT NO. ACCOUNT DESCEIPTION QUANTITY COST $ GUANTjfY LAdOR MR$ lad 34 COST MATERIAL COST COSTS.......... .......................... .......... ............. .......... ............ ........... ............. ..............

225.72264 SPECIAL SALVES + 349etw>
-

225.722e valves

225.722 H(ATING, VENT + als C 0 f. 0 16,750 941 FH 12,173 1,52e 3 0,7 4 v

2?5.724 ' i d T I +i + SEev!CE PC.Ea eUCG SF 1e0; >+ 22,131 10,eC0

225.72 dsILLife SEdw!CES 36, 7's_ 4441 MH 62,313 15,477 115,C43

224.7 SLv35E S T a d ! L 1 1 a T I 0 t. etD6 5 7, , 7 3 c 15329 4H 1e8,sor 18e,7C2 415,319

225.t SL;)SF PJMP MOUSE
___.___________________.__________.__

225.31 duILJ!iG StaJctast
___.___...___....___.__.__...._____._

225.611 ex;asATI)s o g s ,.
___________________________________._

225.3111 fxCa.ar;js_Espin 7e CY 17 ** 1JJ 79M U
225.511. 9ACsFILL-EART6 d SL CY 15 kN 14J 50C3 c==3

2?5.611 EuCav4T10s scas
'-

32 '' d 345 120 tot
C=3

225.613 Su3STEUCTUaE CONCEETf
C3.__._____._____________.___.______.__

D-

225.6131 F094 04n 1C00 SF 401 MH 4,417 1,000

225.31Il REINFCRCING STEEL 2 TN 51 MH 657 750

225.6133 CONCRETE 30 CY 23 MH 234 960

225.6134 E 4ee D DE D 5 TEEL

225.d135 FLJOE FINISH e00 SF 8 MH 52 s

225.813) .I af FAsRIC *00 SF 16 MM 207 96

225.813 SueSTNUCTud! CONCRETE 498 MH 5,597 2,614 8,411

') C{ "C
)'t 5

| ii



UNITED E NGINE E R S & CONSTRUCTORS INC. PAGE 112

PLANT CODE COST 84515 2.5/1.7 IN HG Av - PIDDLETC N, USA
08/10/77610 07/76 12 32 M.E COAL FIRED FOSSIL PLANT

....... raCTOR- .......* ..................***. SITE ********************.e* TOTAL

ACCT NO. ACCOUNT DESCRIPTION QUANTITV COSTS GJANT!TY LAdQR HR$ LA80R COST MATERIAL COST COSTS

ee........ .......................... .......... ............. .......... ............ ............. ............. .......e....**

225.314 5UPERSTAJCTURE
.._......................._.___......

225.8141 CC4CaETE w3RK

225.$142 SfautTyRAL + MISC STEEL
..... ..____.........__._... .__.....

225.81421 ST4UCTuGAL STEEL 5 TN 76 MH 937 3,625

225.314? STauttuaAL . vIsC 5 TEEL 76 *n 937 3,o25 4,612

225.5145 ext 6d!JE .ALL5
'

............_____..........____...__.

1$0C $F 300 AH 3,93) e,000
225.31453 VETAL : '. i J L A T E D $10]No

10 - % 5, C 5 c,000 9,905
225.5143 ErTtf!Oa .ALL5

225.3144 a c ;F DEC(

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

(C 3) FOC SF 64 ** 855 1,J40
225.3144? FWECAST CONCRETE PANALS

$4 s* " 555 1,040 1,875

3 C]225.3144 R30F DECE

225.6145 ROOFING + FLASHING
--........._.................... ....

) 800 SF 56 MH 755 1,000' '
225.81441 9.J. GOOF INSUL + FLASH

225.6145 ROOFING + FLASHING .

56 MH 755 1,000 1,755
~#

t>-

225.6147 000R5 + d!NDOWS x
......_...__.....__............____.-

80 SF 40 MH 520 1,120

225.81471 SOLLING STEEL 000ss
42 SF 29 MH 356 504

225.81472 PtdSONNEL 000Rs
240 SF 96 MH 1,114 2,580

225.61473 Sass + GLAztNG
165 MH 1,970 4,504 6,474

225.8147 DOORS + w!ND0wS

||



uh!TED ENGINEERS & CONSTRUCTORS INC. PAGE tilPtswT CODE COST 84515 2.5/1.7 IN HG 4V - *1DDLETO.N, USA
610 07/76 1232 M.E C04L FIRED FOSSIL PLANT 08/10/77

FACfCRy....... ........ ...................... SITE *********************** TOTALACCT NO. A C C 0 0.v f DESCRIPTION G u A r. T I T Y ' COSTS 304NTITY LA80k HRS L490E COST MATERIAL COST COSTS.......... .......................... .......... .~..a......... .......... ............ ............. ............. ..............
225.3149 PAINTING '

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

-

225.$1492 S T EE L h0EL 5 TN 25 an 257 30
225.3147 P4INTING 25 mm 25d 30 269

.

225.614 SUPERSTRUCTJRE
'

cae 4M B,641 1c,199 24,890

225.41 id!LDING S T w JC T vR E 121 o en 14,o56 19,153 55,769

225.32 so!Lo!NG SESv!CES
.....................................

225.S21 PtJ#1!NG + D R A ! P. S 1 LY 6,LO3 1 LT eo'c 4M d,55 555
225.622 nEATINS, VENT + Als CON 3 1 LT 641 1 LT 52 :% $71 1J1.....................................

225.3221 .acTAT1.6 MACn!.Eav
......._ ........_.._... ....__...... CC 3

225.82211 .Ats Ermadsf F a t. + v0 Toe ty
......................__........_....

225.322111 .ALL Esh4uST FAN

b D
225.822112 64LL EAM4QST FAN FQTOR

225.s?211 WALL ERHayST FAN + MO TC9

58225.3221 ROTATING MACHINERV C=-

225.5222 HE AT TRANSFER EGu!PMENT
...................___...__..........

225.82221 ELECTRIC UNIT HEATER +M3T0k
......__....................__.......

225.822211 ELECTRIC UNIT HEATER

225.822212 ELECTRIC UNIT FEATER MOTOR

225.S2221 ELECTRIC UNIT HEATER + MOTOR
/ n

.- () Ni s
i . >
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UNITED ENGINEERS 6 CONSidVCTORS INC.PL A N T CODE COST BASIS PAGE 1152.5/1.7 1N HG Av- Pl00LE70mN,U;"010 07/76
123? MWE COAL FIRED FOSSIL PL AN T

08/10/77
******* FACTORY ********Al 'T NO. ACCaoNT DESCRIPT!CN 304NT[TY COSTS QUANTITY LAdCR H45 LAe0R (OST MATERIAL COST COSTS

**.**.*.******.*****.* SITE *********************** TOTAL... ...... .......................... ......... ............. .......... ............ ............. ............. ..............
225.9131 F0m*.Ok<

12000 SF 4800 MM 53,005 12,00J
225.7132 GEINFO=CIN4 STEEL

5L TN 1251 MH 1e,153 1a,750
225.0133 CONCatTF

700 C7 525 Ha 5,362 22,400
225.9134 EM,iOCE) STEEL

10 TN 1250 MH 15,034 14,000
225.413 SJeSTFA TLaE CONCRETE 7e26 MH e7,552 07,150 156,702C'"D

225.?14 SJAEaSTa;CTveE }3
__.___. .__.......__.____.....___.__.

225.4141 (07C9ETE .0px
,

C.)225.41 2 ST<uCTuaat..___..'__...____.............__. .___ {7. r!5C STEtt

225.41421 ST4;CTasaL STEEL
16 TN 27; .= a 3,517 11,J5JO

225.91423 41 s c . Fa4MES, ETC. D- 2 TN 100 *H 1,302 2,200
225.71425 FL J?a 5 RATING (GALV) 300 SF 51 MH 654 900
225.?142o ST st a TREADS 120 EA Go Ms 1,24? 4,200

225.J1427 nA 04 AIL GOL LF 74J Mn 3,124 4,000

2?5.i142 5TkUCTbhAL + MISC STEEL 757 *H 9,o30 24,350 34,206

225.7143 EATE410R WALLS
........_______.........___._____.___

225.71434 METAL JN!NSULATED SILING 5500 SF 700 MM 9,112 14,J00

225.4143 EXTEN10e HALLS 7C 0 MH 9,112 14,000 23,112

225.7144 R0]F CECK
....____.__.....___.._____.____.__...

225.91441 METAL #00F DEC( 1600 SF 107 MH 1,304 1,$r
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UNITED ENGINEERS & CONSTRUCTORS INC. PAGE 124

PLANT CODE CO$f SASIS 2.5/1.7 l 'd MG AV - PIDDLETO.N, USA
03/10/77

610 07/76 1252 M.E CUAL FIRED F055!L PLANT

....... FACTORY ........ .....................* SITE **********************. e0TAL

ACCT NO. ACCbv.T DESCR!PTICN QUANTITY COSTS GUANTITY LA30E HR$ LASOR (OST MATERIAL COST COSTS

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

226.2023 SU 35 7 a uC T UR E CONCAETE
.._._...............___..____.....___

226.29251 Fod*a0R" 2000 SF $0s M* 8,654 Z,000

226.29252 REINFORCINo STEEL 6 TN 100 mm 1,2v1 1,500

2' 75 Cy 55 xs 571 2,400
226.29253 C ONC R E T E

v5e mm 11,c7$ 5,900 16,596
22$.2923 SU?578utTudE CONCRETE

22$.202 Ll*f SLURRv T A N s. F3JNO 125t *n 15,662 7,7 0il 21,562

1667 Mn 1$,47c 11,d17 50,515
22$.29 FOU7DATIONS/5KICS

- -

b -ev1,5e5 5145? ** 612,577 251,005 1,755,525
220.2 FEE 0 PhEPadATION SysTEw

226.5 SuL 010a!DE S C 4 L e o I *. G 575 1 LT 9,50 0,0 v 6 1 LT 2/0 cpl Ma 3,442,vo5 549,270

.........__..____...........___..__..

226.51 ROTATING MACHINEkV
.......___.................___.......

226.511 WJENCH RECIRCblAI duXP*VTR
.__.___...___......__.....__...... ..

226.3111 QUENCH RECI4CULAT1cN PUMP

226.5112 3UENCH RECIRCULAT PvwP ATR Q

22$.311 JJENCH RECIRCULAT PJMP+xik
O

[[[[[3226.512 Aus0RB REC!RCvLAT PvwP+MTR

t_@ C___...___..__...__......._______..__.

226.3121 4650RH REC!RCULATION PUMP C.Q
226. 5122 Ad53Rc QEC]RCULAT PUMP MTR O

220.512 A350Ro RECIRCULAT PUMP +wf R
De

___......_____.. ______.._.___'OTOR226.513 FEED SLUNRY PUMP + ,c,._..___

j



UNITED ENGINEERS & CONSTRUCTORS INC.PLAN 7 CODE COST SASIS 2.5/1.7 IN HG Av - PIDeLETC.N,uS4 PAbt 125
610 0 7/ 7e 12 32 M.E C04L FIRED FOSSIL PL AN T

08/10/77
....... FACTORY ********

******.............**. SITE *********************.* TOTALACCT NO. ACCoudT DESCE!PTION QUANTITY COSTS GJ4N111Y L460R HR5 LabCR COST MATERIAL COST COSTS
.......... .......................... .......... ..,........... ..........

............ ............. ............. ..............
226.3131 FEED SL URR T PUMP

226.3132 FEED SLURRY PU:49 WOT04

226.313 FEED StuRRY PU1P + MOTOR

226.314 kEC19CUL4T10N tan 6 mix +wia
.._........ ..__..___.__........_.._.

226.5141 RECIACul4 TION Ta . gtxto

226.3162 d E Cl a C v,4T ! 3N tan. wri xTp

22$.316 RE C Ik C ut AT !JN TANK M!x+ 4f a

226.315 FEED SLuduv TaNa Fi=Ea.wtR
.... ...___..____...........__..__.__

226.5151 FE:' 6tuace TaNE ! !aEd

226.3152 FEEC SLJRRy T A *, a NinER MTe b
c, o222.315 FEEC StuRRY T4Nr * I A E R . v. T e

226.316 wasm T a r.. a31 TAT +wiq [[[ [].. ..._...._'40157....______ ...... ..____. c :s_

226.3161 40157 . ASH TANK AGITAf0R
A226.3162 M015T WASH TANK AGITAT 4TE

226.316 .d 3 ! S T 45N T4NK AGITAT+1TR

226.51 ROTATING m4CHINERY

226.53 T A NE S AND PRE 55unE VE5SEL5
_...._. .._............_____.........

226.331 low VELOCITY SUMP YANK

226.332 REC 1kCut4 TION TANK
'226.333 SLURRY FEED TANK <

"fh'/ i
r _ _o
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PAGE 146
UNITED ENGINEERS & CONSTRUCTORS INC.g

PLANT CODE COST BASIS 2.5/1.7 IN Hu Av - PIDDLET0wN, USA
08/10/77

61C 07/76 1232 MwE COAL FIRED FOS $1L PLANT

....... FACTORY ******** ********************** SITF *********..************ TOTAL

ACCT NO. ACCOUNT DESCRIPTION QUANTITY COST 5 QUANTITY LABOR HRS LABOR COST MATERIAL COST COSTS

.......... .......................... .......... ............. .......... ............ ............. ............. ..............
200 SF 80 MH 683 200

226.69131 FORwm0R5

226.69132 kE!NFORCING STEEL 2 TN 51 MH 657 750

15 Cy 11 MH 113 480
226.69135 C ONC R E TE

1 TN 126 Mn tis 15 1,400
226.69134 EMdEDDEO STFEL

150 SF 1 MH ? 1

226.69135 FLOOR FINISH

2?6.6915 SudSTkuCTURE C O *, C R E T E 26v Ms 3,177 2,e31 6,COs

262 MM 3, 320 2,676 o,196
220.601 PROCESS .ATEE PUMP FOUND

226.692 SEAL 6ATER PUMP 50uNDATION
._.... ......___...___...........__..

226.6921 ExC8 VAT!]N =0Ra
._____.__ __...___....._____ .__.....

30 CY 5 MH 74 3C
226.69211 EXCAVATION. EARTH

15 CY 5 FH 47 15
226.69214 oAC(FILL-EARTH

13 MM 143 45 165
22$.60?1 frCav4T!0N WORc

* 3 '
_ ._ ... _ _ .____

cO)I_C_ 250 CY 100 MH 1,1C4 2$Ou- s

226.69231 F04Mw0RK

('
1 IN 25 MH 322 375

226.69252 REINFedCING STEEL
~

{3 C3)
15 CY 11 MH 115 480

226.69253 CONCRETE

) 1 T r. 126 MM 1,515 1,600
226.69234 EM3EDDED STEEL

262 MH 3,054 2,505 5,559(j226.6923 SuuSTRUCTURE CONCRETE

275 MH 3,197 2,550 5,747

226.692 SEAL WATER PUMP F 0 J 'J C A T I O N

226.603 PRCS WATER SURGE ThK FOUND
.___......_._... _....._._....._...._

*)G
i -j L / I.'



UNITED E NGI NE E R S & CONSTRUCTORS INC.PLANT CODE COST BASIS 2.5/1.7 IN HL AV - PI DDLE TO.N,US A PAGE 147
610 07/76 1232 MwE COAL FIRED FOSSIL PL A h i 08/10177

******* FACTORY ******** ********************** SITE *********************** TOTALACCT NO. ACCOUNT DESCR!PTION QUANTITY LOSTS QUANTITT LABOR HRS LABOR COST MATERIAL COST COSTS.......... .......................... .......... .............
.......... ............ ............. ............. ..............

226.6931 ErCAVATION wcRK
.. ......__.........._-_.............

226.69311 EXCAWATIJN-EARTH 30 CY 20 MH 234 80
226.69314 BACKFILL-SAND 100 CY 100 MH 996 600

226.6931 FxCAVATION d3RK 120 MM 1,230 680 1 ,910

u- J226.6933 SJdSTRJCTURE CONChFTE
.........___............__....._____.

226.69331 F0d=J09K
~{ CD F20 3F 32d MH 3,622 d20, ,

226.69332 RLINFORCING STEEL
fCJ7{)( ) 2 TN 51 MH 657 750

226.69353 CONCarTE r i 30 CY 23 MN 234 960
226.o933 Su3STELCTURE CONCHETE 402 MH 4,513 2,530 7,043

D.-226.o93 fbCS .ATER SuasE TN( FouND 522 MH 5,743 3,210 8,953

226.694 Seat WATER TANK F00NDAft0N
..... ..................__.___.......

226.6941 EXCAVATI)N s0Ru
.....__........___......__....._.....

226.69411 E*CA/ATION-EARTH 30 Cf 8 MH 94 30

226.69414 JACKFILL-EARTH 15 CY 5 MM 49 15

226.6941 EXCAVATION WORK 13 PH 143 45 188

226.$943 SJdSTRuCTURE CONC FE TE
....___.._..........._.__........___.

226.69431 FOR4W0km 150 SF 60 MH 661 150

226.69432 REINFORCING STECL 2 TN St MH 657 750

226.69433 CONCRETE 25 Cr 19 MH 195 800

226.6943 SUBSTRUCTURE CONCRETE 130 MH 1, 513 1,700 3,213

') G Y), -\, | |C!
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L-{t__.......__.________..._____________.
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231.211 EXCAVATION dONK
i

231.213 Sua5TRUCiueE CONCEETE
_______....______.___...___.___._..._
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231.43 TANKS + PRESSURE VESSEL 5
..__..___....__. ._____......____....

231.431 L U JE CIL STORAGE TANK 1 EA 261 MH 3,676 22,697C3
251.43 TANKS + PRESSURE VESSELS p--- ) C 281 MH 3,676 22,897 26,573

231.45 P! JING
__.......__.__....__.._.____.__._.__. [-- 7) c==> ;3231.451 2 I N. + SMALLER

.

i
.................___...__...___...... < '.

231.4511 C S /N:55 *~
2400 LJ 721 MM 9,341 3,120

251.451 21N. + SMALLER 721 MH 9,341 3,120 12,461

231.452 2. ) l . + LAwGER
.__..._____...........__...._..______

231.4521 CS/NNS 192G Ld 2,563 1 LT 2d: mH 3,/30 375
231.4S2 2.5tN + LAAGER 2,85C 283 FH 3,730 373 6,983

231.65 otPtNa 2,830 1009 Mn 13,071 3,493 19,444

231.46 SALVES 1 Lt 5,000
___....__...__.. ......__ __.__.__...

231.46' GATc

i31.46 VALVES 5,000
5,000

231.47 PIPING-MISC. ITEMS
....__..__.._..__.__........._____.___

231.471 HANGERS + SUPRORTS 664 Le 1,296

231.472 IN SJL AT ION

231.473 SPECIALTIES

231.47 PIPING-MISC. !TEMS 1,296
1,296
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PAGE 158
'iN! T E D ENGINEER 5 & C ONST a dCT OR $ 1%C.

PLANT C00t COST dA515 a.5/1.7 IN HG Av - P100LET0 N, USA 05/10/77
610 07/76 12 32 M.E COLL FIREC FOSSIL PLANT

....*** FACTOW' ******** ********************** SITE **********************. TOTAL

A ', C T '4 0 . ACCOavT CESCaIFTION 2U AN TITY CCST3 GJANTlfV LAs36 mRS Lasca COST maTEplat CJST COSTS

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

233.2521 C 5 / '. % 5 25667 Le 322,005 1 LT 5620 ; 96 695,036 49,5C9

255.252 2.5 th. . Las4Ed 352,005 332;' de 675,Cis 69,507 926,t02

38 2, L O S 3e7 3 44 5 06, ? $ $ 52,753 939,563

235.25 P 1 P I P. G

1 LT 577,C30
233.26 ValvCS
...._____.____..__...__..__.....__.__

233.26' 3att w atsES

233.262 Cn{Ca .AtvES

{r233.26? oL 3d E WALVES

, {} (C. CDC7
233.'Ot ocTifRFLT

g;[CI) )2 3 3. 2 e 7 satt w at vg i
377,C20

577,bs0 p-233.?0 V AL JE 5

C2
233.?7 PI>14G-415C. ITEF5
._.................__........__..__._

I#'61,052
233.271 na.JERS + SUPPORTS 6 C 700 L3

233.?72 I N 5JL AT I]N

233.273 SP ECI ALTIES 61,C50
61,050

233.27 PIPING-MISC. ITEMS

233.?9 INSTRuPENTATION + CONTROL 1 LT 49,300 1 LT 350 MH 4,667 232

433.29 F0JNDATIONS
_..._.........___.__...._. __._...___

233.291 CONDENSATE TANE f r. r q
.......... ....._. ....__._._._._....

1600 SF e60 MH 7,Cc6 1,600

233.2911 FOR4dO9K
3 TN 75 MM 970 1,125

233.2912 REINFORCING STEEL
60 CT 105 Mn 1,074 1,920

233.2913 CONCRETE ..! Ib.'
/
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( O . N . A . A A 1 1 . + . 5 .

C . I . V . V v ' 1 G . . s 1 N _ 5 1 1 S . 1 G .

3 5 N . .. N 5 I _ N 3 3 E E 3 N .

._ ._M * - . . I . N . N . . N . . V E B . I .C . T

5 ._. / 3 3 L . T O 3 PA A
T _ C _ C C 5 5 * . ' . / 3

. 5 3 3 A . A L 3 I

. c_ E . E E 3 3 ! . s 3

. a _ A . * * 2 2 P _ 2 C 2 2 . C 2 2 V . G G 2 P _

E . . _ . . . _

D . . . . . .

O . 1 2 . . 1 . 1 .
. ' . 1 2 . 2 . 1 3

1 1 5 . 5 _ 5 . 5 6 . 6 e 7 .C . . . 1 . 1 1

._C O . 1 . 1

1 1 1 . 1 . ' 1 . 1 1 . 1 1 1 .
T 1 N . 1 1

N6 . 3 5 _ 3 3 5 . 3 . 3 5 . 5 3 . 1 3 3 .

A T .. .. . . .. .. . . . . . . . . . .

3 3 3 . 3 3 3 . 3 3 . 3 3 3 .
L C 3 . 3

._ 3 3 3 . 3 3 3 . 3 3 . 3 3 3 .
P C 3 _ 3

A 2 _ 2 _ 2 2 2 . 2 . 2 2 . 2 2 . 2 2 2 .
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233.5171 M A NC E G5 + $yPPCETS 6200 Lo 9,30D

233.5172 IN5JL A T I JN

233.3173 5st c 14L T IE S

233.317 PirlNG-vl5C. :TEMS 9 , 3 .' 9,300

233.515 I '4 5 T E J ' ' . T 4713N . CONTROL 1 LT 7,e; 1 LT $1 Nw 7;v 35

233.519 F0r.SaTI;NS/5a!DS
.......___.....___.....__.......__..__

C""'D
233.3191 vaC J* Para FoTN.

y c ] Ne>
.............__.__...................

4,,, .> _., . . ,

233.51012 d e l . r a C I ', 5 STftt

233.51713 C0 C4ETE '( )
233.51914 Es ssCE* STEst y

?33.3191 v4Cve' 6UFP FDTN. C*~

235.319 F 0 V N D A T j )?4 5 / S ( ! 0 5

235.31 CONDENSER GAS HE*0v4L SYS. 368,650 6647 Mn 57,211 9,626 467,c87

233.3 GAS REV0 VAL Systrw 368,850 684/ #8 e?,211 v,626 467,687

233.41o3

233.5 CO.cENSATE POLISHING 1 LT 1,145,000 1 LT 2000m wn 258,73s 25,374
....._.. .._...-_. .........___......

233.51 ROT 4TlhG MACHIN&RY
...........-............-.........-_.

233.511 ACID REGEN PUMP + MOTOR
..........._......._....__...........

-m O

233.5111 ACID REGEN P il M P [ ', [
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233.5162 Ala 4LO.Ee m0 TOR

233.516 Ale 6LC.EE + M0 Toe

233.51 e0TaTING PACHINEpv

233.53 TA d5 + deE55udE VESSELS
....._...__ _....___..... __________.

W;-?)c ,

233.531 eEst. stPaid.CAYic, sGs r(
g;7=73 cy

233.532 aN g: 4 eEGEN T a .a

233.533 *Es!s sfasAGE rana C:::;3
cc:)

233.s36 %)T .ATEd NEaf!\G T a *, A

O
233.535 ;;.. aCI) ST0aagE TaNa

,

233.5'C JUL( CAUST!C STCkAGE TAsa ;; )

233.537 6uts Awu]N!a STceAGE TANK

233.53 TaNES + PRESSURE VESSELS

233.54 PuslFICATION E3u!PMEN*
.........__.... .......___..... . .._

233.541 Minto BED DE41NEhALI2tRS

233.56 PURIFICATION E Q U I P 4 '. N T

233.58 INSTCOMENTaT!0N + CCNTROL 1 LT 53,'20 1 LT 450 Mk 5,257 263

233.5 CONDENSATE POLISUING 1,196,523 20430 MH 263,995 26,137 1,468,652

233. CONDENSING SYSTEMS 9,040,725 174929 MH 2,50;,125 236,731 11,562,581

234 FEED HEATING 575 FEM
.....___......___._.___.____........_

234.1 FEEDWATER HEATERS 1 LT 4,910,000 1 LT 10 '00 MH 130,797 13,080
_.___.........__._.....__......._____

1
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ACCT NO. ACCOUNT DESCRIPTION QJANTITY COST 5 GJANilfY LAdOE Md5 lao 04 COST MATERIAL COST C O .15
.......... .......................... .......... ............. .......... ............ ............ ............. ..............

234.216 M A I ?. bF B005fE4 PUMA + mie 92,0JC 3151 MM 41,646 4,165 137,811

[

234.21 ROTATING PACHINEEY 6/1de,000 32c42 =H 427,04$ 42,705 4,635,751

234.22 HE AT TRANSFfE EQUIPMFNT
....... ...__......____..____....___.

(. ;ws e,c7s 60s234,221 4AIN 80!LFR FP C O N D E r. 5 E R 1 EA 4. , C , e s 2 1 L T 5n0

234.22 HfAT TEANSFER E Julp*t NT 470,CLC 50s MH o,b75 06$ 497,346
_

_

234.25 PloING
.._..____.___...____...____..........

,

234.251 2 I *. + 51ALLEW
__ .__..........__....-__.___......__

234.2511 C S /a c- a i 6.C ts 1>3 MH 2,49J s32

234.2512 CS/3C t0L L1 174 FH 2,324 780

I I234.251 2 IN + SMALLFW 372 MH 4,823 1,612 6,435

N
234.252 2.)!N + LARGER
.... ...._...._._.... ............... n

234.2521 CS/PC _

...........___.._... ......__._______

234.25211 C5/DC 900003 Le 1,350,000 1 LT 135000 MH 1,749,654 174,905
.

234.25212 C5/pr 251315 to 376,473 1 LT 37c43 MH 488,533 48,d58

134.2521 C5/PC 1,726,973 172t?$ MM 2,235,234 223,523 4,189,C3C --

r

234.2522 CS/9C 67200 Ld 100,800 1 LT 10079 mM 130,632 13,063

234.252 2.51N + LARGEd t,427,773 152777 MM 2,363,866 2Io,656 4,433,525

_

234.25 PIPING 1,827, ,3 185149 MH 2,373,66? 238,498 4,439,960

234.26 VALVE S 1 LT /50,000
______...... ___...______.________...

; -\ <, -s\u
I

- - - - - - - -
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UNITED E NGINE E G 5 & CONSTRUCTORS INC. PAGE 168

PLANT CODE CC$7 9451$ 2.5/1.7 IN MG Av- FIDCLETO-N, USA
08/10/77610 07/76 1232 Mw? C0AL FIRED FOSSIL PLANT

FACT 0dY * * * * * * * * **..** ***********=*** SITE ************.*==....*. TOTAL.......

AC CT r 0. ACC0;wf DESCE1FTICN 3JANTITi C35Ts ;JANTITv LAdOE Ms5 LA6CR COST *ATERIAL (OST COSTS T

i
.......... .......................... .......... ............. .......... ............ ............. ............. .............. ,

d
234.6 F=n VENT + O R A I P. SY ST E M
....__....__......____...___.__......

234.41 w o T A T ! r.G MsCHisERv
____.........__.__.____.........._...

234.411 HtATES 044!N PJMF * *0TJR 2 EA 13,700 1 LT 6o. 9H 6,344 034

........... ....__.__...__..__...____.

236.c1'1 MEsTcr ;aats app

sOfQw234.6112 NEATE; t<AI. PLvr

40706 13,7JC 4 5 .' *H 6,344 e54 23,c78
234.411 NEATCd SAAll PuvD +

23..&1 ROTATINu >AC4 srav 13,7er sej Mn 3,3&& o34 20,e73

234.43 T a .s S + J'E55uwf bESSEL5
.........__.._______..__.__. .___....

234.431 HE AT E E 3'4:N TANE 1 Em 17,000 1 LT 5? ms 7o4 to

2 3 4 . . .' TANAS + PkESSJRE WESSELS 17,000 5 'd 7o4 76 17,840

234.45 atPING
.__. ..__.......__.___.___.__.. .__..

234.451 2 IN + 54 ALLER
.__..__........____..____.__.._......

110 Le 35 MH 425 143
234.4511 C5/PC

3 3 MH 423 143 571
234.451 2 IN + SMALLER

234.452 2.5IN + LawGER
........__...._.. .......____... . _ _ . .

01375 ts 157,063 1 LT 13706 MH 177,633 17,764

234.4521 Cs/PC

11340 Le 28,350 1 LT 2835 MH 36, 744 3,674

234.4522 CR-90/pc

234.452 2.5tN + LARGER 165,413 16541 MH 214,332 21,438 401,233

165,413 10574 MM 214,310 21,561 401,804

234.45 PIPI* G
-

j Q., .I : , I
'



UNITEC E NGINE E R S 6 CONS 1RuCTORS INC. PAGE 109PLANT CODE COST 6 ASIS 2.5/1.7 In wG Av- P100LETC N, USA610 07/76 1232 MdE COAL FIRE D FOSS!L PLANT 08/10/77

....*** FACT 0nf ******** ********************** SITE *********************** TOTALACCT N O. ACCOUNT DESCRIPTICN 30ANTITY C)STS Qu AN111 T LAdOR HRS lad]R COST MATERIAL COST COST 5.......... .......................... .......... ............. .......... ............ ............. ............. ..............
234.40 V ALVE S 1 LT 150,000
................................... _

234.461 GATE

234.462 CHECs C- 3

234.465 bL0dE

.'152)254.46 VALwiS 150,000
,

150,0C0

!!':::.....:!:!::::!:::.!!!::........ (2225)
- -

234.471 M A '. 3 E R S 5 SUPPORTS 13 300 La 27,450

234.472 IN SUL A T I JN

234.473 Spit!ALTIES
j

234.47 PIP!re-vISC. ITEMS 27,45C
27,450

23 .45 !*57*umFNTATION . CcNie0L 1 L1 57,03C 1 LT 411 MM 5,756 288
234.4 F=M VEhi + O E 41 r. Sv5ft 3C,593 17584 MH 727,c14 22,579 e40,E4e

234 FE ED HEATING ;rSTE4 14,510,145 313874 MH 4,C71,61J 407,590 16,789,545

235. OTHER TUR0!NE PLANT EadIP.
........... .___.._.._.............._

235.1 MAIN VAPOR PIPING SYSTEM
..____.......__ ..._......._...... ..

23$.11 MAIN STFAM SYSTFM
___.._..... _...__....... ..... .____

235.115 PIPING
..........__. _____........_......_..

235.1151 2 IN + SMALLER
........................__.........__

235.11511 CR-90/NNS 440 L8 307 MH 3,931 1,430
..

f

1 J'
I,



L'N I T E 0 ENGINEERS 6 CONSTRUCTORS INC. PAGC 170
PLANT CODE COST nA515 2.5/1.7 Ii wG Av - PIDDL E T CwN,US A

610 07/76 1232 mwE COAT slREC FOSSIL PLANT 08/10/77

....... FACT 0dY ***.*.** *****.**********a.=*.* $1TE *= *=****************** TOTAL

ACCT NO. ACCOUNT DESC61PT10N QUAN11TV COSTS ;UANTITY LAdOk HW$ lap 0R (OST 4ATFRIAL COST C0575

.......... . 6....................... .......... ............. .......... ............ ............. ............. ..............

235.11512 CR-=0/PC 132C Le 924 ms 11,975 4,290

5AALLf4 1231 Kn 15,956 5,720 21,076
235.1151 2 [N .

235.1152 2.5 I t. + LARGER
-________._____........____._.__.____

235.11521 Co-d]/oC
-

______.___...........____.___. ._____

235.1'5211 C*-40/ec JaCCC: Le 2,250,(E 1 LT 225L00 am 2,91$,0 3 /91,009

235.115212 Ce va/JC 3733;; Ld 2,1o3,25: 1 LT 2153?5 ** 2,62J,5?3 2 5 2 , '< 5 e

255.11521 CE-*C/oC 4,655,257 445325 dn 5,745,663 574,367 10,753,485

255.'1522 C -4]/'.Ni 3C6J Ls ',700 1 LT 771 'M 9,JJ1 99J

LARGER 4,440,950 44609$ An 5,755,e5+ 575,5eo 10,772,175
235.1152 2.5 Ir .

235.115 p ! P ! r. G 4,440,95C 465327 *H 5,771,515 551,266 10,793,e51

1 LT 40,000
235.110 vAte 3
___....____...... .__.___________.___

235.1161 GATE
"

CD--
235.1162 CHECn

M235.1163 GL J8F

235.1165 RELIEF 773 c;;p
40,000

40,000 (; 7235.11e yALVEs

r ,)
235.117 e! PING-MISC 17 Ems
_______..______ ___...._......_______ . . .

235.1171 HA1GER5 + SUPPORT 5 3550C0 L6 532,500

235.1172 IN SUL A T ION ,, . . , ,

'/ / I,

~d''' '

235.1173 SPEC I ALTIE S
..________.._______.....______...____



UNITED ENGINEERS e CONSTRUCTORS INC.PLA4T CODE C0hT d45!5 PAGE 1712.5/1.7 1N HG AV - FI DDL E T C.N,J S A610 07/76
1232 MeE CCAL Flato FOSSIL PL AN T

08/1U/77
******* FACTORY * * * * * * * *A((1 NO. ACCOUNT DESCRIPTION JUANTITY COSTS GUANTITy LAegs nRS LAa04 C O .' T MATERIAL COST COSTS

*****==*************** SITE ** = ***************** TOTAL*.....**.. .......................... .......... ............. .......... ............ ............ ............. ..............
235.11732 STEAM TEAPS + STEAINERS '

255.1175 SPECIALTIES
-

25).117 PIPING-FISC ITEMS 532,500
532,500

i

235.11 [ *. i t a u v f v f A T I O P. + C C N i k J L 1 L T- 16,500 1 LT 320 Ma 3,410 19e
2!5.11 441% 5T!ar sesTrv 5,C29,45E 465c47 ms 5,7 75,5 ? $ 581 ,.$2 11,556,957

Q235.12 +] dEHfAT Sy5 Tim
. . . . . . _ _ _ . . _ _ _ ' . . . . . . . . _ _ _ . . _ _ _ . _ _ _ . . .-

255.125 PI)!NG ~k[[, _-3

G]G 3255.1251 2 IN + sMalLie l JL
___..__.....___.....______.__...__.__ g- --- 1 }
255.12511 (4-v]/PC

. 755 L9 $26 M4 6,e45 2,456

235.1251 2 ]N + SMALLE4 } 528 MH 6,543 2,454 9,297

[[~~~'235.1252 2. u N . LA.Ge.
. ...__...._____..___.____.__...____.

235.12521 CE-w3/PC
........._ ___...___......__._____...

235.125211 CE-MJ/PC 900000 L3 2,25C,000 1 LT 225000 dH 2,916,09c 291,009

235.$ "i212 CR-90/PC 518o00 Le 1,237,000 1 LT 1297C0 MH 1,650,9e5 165,096

255.12521 CR *0/FC 3,547,C0J 354700 mm 6,597,055 459,705 8,603,758

235.1252 2.51N + LARGER 3,547,000 356700 MH 4,59?,053 459,705 8,603,758

235.125 PIPING 5,567,000 355226 mm 6,603,696 462,159 8,613,055

235.126, v3LVES 1 LT 16,000
.____.____..___.___.. ...__.......__. _, ,

; t, -

; [ L.
,

'
,



PAGE 172
UNITED ENGINEERS 6 CONSTRUCTORS thC.

PLANT CODE COST 8A515 2.5/1.7 I r; H G AV - FIDDLETG.N, USA Ud/10/77
61C O//76 1232 mwE COAL ?!DEC F O S $ ll PL ANT

***e.e= FACT 0wy *a.*ee.e .......************** SITE ********=*******=****** TOTAL

ACCT NO. ACCOJ97 ,ESCRIPTION 3Ja%T Ty casts GUANTITY lad 0d v.5 LAeoa COST *ATEklAL COST COSTS

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

235.1261 GATE

235.1263 GL;6E

235.1265 5AFFTy/aELIEF
16,C00

13,00:
235.12o VALVES

235.127 alatiG-Mtsc. ;TErs
.................._...____........ .

* .aE95 + SUPPMT$ 2 i C ( G. L o 62[,,s.
233.1271 ;

% ..
235.1272 IN 3JL AY !)N ..

235.1273 sp EC 1 ALT !E s
-

...........___.......__............__ d

235.1/?3i 4225 + stoAI.Ess . ,

235.1273 SPECIALTIE5

420, COG

235.127 pip!t.G *15C. ITEPs 42C,CJC

F
-. ..

CL 9,400 1 LT 211 Mn 2,574 129
CLsf ,L235.128 1:.3T a u% E N T A T I J s .

235.12 MOT #EHEAT SYSTEw 3,992,403 355437 MH 4,606,475 4e2,286 9,001,163

$OC

. .___....___..._ __.___....'......... }})235.13 COLO RfdEAT SYSTE 4
a

C
235.155 P!p!NG

C==P___.__...__.........__.....__._ C7.....

''h!!.'___'.!2_'_!:''II_._....___._ M
250 L9 75 MH 976 325

235.13511 Cs/PC
P~ 75 Md 974 325 18299

235.1351 2 IN + Sf' ALLER

235.1352 2.5 IN + LARGER
,_.....____.....__......__......... ..

_ )
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UN!iED ENGINEta5 & CON 51euCT0h5 INC.PLANT C00f COST 8 ASIS 2.5/1.7 IN NG AV - 'I D DL f f G.N, U S A PAGE 175610 07/76
1232 MwE COAL FIRED FOSSIL PL A N T

08/10/77
....... FACTowy ........

.....................* SITE * **********.********** TOTALACCT No. ACCOumi DESCSIFilCN QJAN11Ty C0515 GJAN11TV LABOE M45 LA8JR COST MATERIAL COST C05T5.......... .......................... .......... ............. .......... ............ ............. ............. ..............
235.15 ATTEMPE&ATING SYSTEN 98,633 4053 MM 52,523 6,574 157,332

235.173 TP EC I AL11E S

235.1 g43s smoos alpgsg sysitw 10,113,373 331922 Mw 11,420,537 1,149,962 22,69t,872

235.2 TUR91As aus!LIA.Its
(?~~T

_______.__....____ -...____..........

. . ______ .. . . . _.I__ _

[3[3)'IIE)
,

. ,235.215 Plo!NG
.....___.______.____...____...__..__.

. $ - . . ' . . . . _. ____..._____
~

N235.21511 CS/PC 3c 56 L3 1166 YM 14,331 4,979
m-235.?1512 CP-M0/PC 350C Ls 2 31 - MM 29,941 10,725

235.2151 ? I r. * 5" ALLEN j 365$ Mn 4', 822 15,7C6 60,526

235.2152 2.5 IN * LAgote
..___.._______.....______..........__

235.21521 C5/st

235.21522 Co-90/or 6710 to 16,775 1 LT 1677 MM 21, 737 2,1 74

235.2152 2.5 IN + LARGER 16,775 1677 MM ~21,737 2,174 60.t84

?35.215 piping 16,775 5135 MM ', 66,559 17,578 101,212

235.216 V ALwE S 1 Lr 45,000
____.......________.._____._____.....

235.2163 GL0sE 1 LT 38225

235.216 VALVES 48,225
'8,225

235.217 PIPING-MISC. ITEP5
.....___.__._--........ - - - - - - - - - . - - _ .
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610 07/76 1232 M.E COAL Flee 0 FOSSIL PLANT 08/10/77

*.**.** JACTORY ....*..* *......****........... SITE ...*.***.*..****.**.... TOTALACCT NO. ACCouvi DESCWIPT10N QJANT;is (0$15 GJANTITY
............ ...'AeCR

LAe0R Nd5 L CO$f MATE 41AL COST COSTS.......... .......................... .......... ............. .......... .......... ............. ..............
235.33 TANES + PRESSe#E VESSELS 1,400 52 Rd 678 o$ 2,166

235.35 PIDING
....___............__...__..____.....

235.351 2 IN. + SMALLE2
...___.__..______.._... .._......._._

235.5511 Cs/s.S ' 1oSL La e76
_

o,42s 2,145as

235.351 2 IN. + S> ALLER u?c .o o,42$ 2,145 $,571,

ss

235.552 2.5 IN + LAR6ER
..._________...___......_.________...

235.5521 ( 5 / '. N 5 15 $ 7 73 La 258,155 1 L T- 25e15 wn 30s,e51 3 0 , d '. 5

235.152 2.5 IN + LAdSEP 238,155 23e15 re 306,631 30,305 577,671

- *!
235.55 P! PINY 238,155 26311 VM 315,077 33,010 586,242

235.3e VALVES 1 LT 105,000
........__..__...__..........__...__.

235.361 GATE

235.562 CHECs ,'"JC],

235.563 GLPE /

235.305 RELIEF "-~~
i i

235.366 BUTTERFLY P"Le
'es)235.365 PLUG

Tw
235.36 VALVES 165,000 165,000

,

235.37 PIPING. MISC. ITEMS
....._.._____. __....................

235.371 HANGERS + SUPPORTS 32000 Le 48,000

235.372 INSUL A T ION - 'i

) J b. '0
.

,'
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PLANT CODE COST BASIS 2.5/1.7 IN nG Av- PIDDLETC.N, USA

610 07/76 1232 MdE COAL FIRtD FOSSIL FLANT 08/10/77

******* FACTowY * * * . . . ' * .**.....=*****.....*** SITE *********************** TOTAL

ACCT N O. ACCOUNT DESC61PTICN GUANTIT' COSTS 6UANTtiy LAeos nts LABOR COST MATERIAL COST COSTS

e......... .......................... .......... ............. .......... ............ ............. ............. ..............
.

235.573 hPECIALYlES

235.57 PIPINe-=ISC. items 48,000
' 48,C00

235.38 INSTRUME4TATION + CONTROL LT 23,4C0 1 LT M0 Ma 2,445 122*

235.5 T3 CLOSED CLG .ATER SYS 872,955 20714 MM 54o,52' 30,032 1,255,507

235.4 e: 11 man [.LP $TSTEM 1 (T 700,C]] 1 LT 42$2 Na $5,t12 5,561

......__ _..____'...ATEd___...__.._____.. ...

235.65 Plv!NG
....__._.... .. .___.... ..__........

235.651 2 14 . $1 ALLER c- )
.._...........___.....__....__.._....

N g235.4511 ( s / '. . 5

c"h -

235.651 2 ! *. + $MALLEn QC _bhi
235.652 2.5 IN * LARGER ([[[2] f CICD
_...................... ._____.......

C3

235.4521 CS/NNS

235.452 2.5 IN + LAR5ER

233.45 PIPING

235.4$ V A LVE S

235.47 PIPING-MISC ITEMS

235.48 INSTRUMENTATION + (ONTROL 1 LT 85,173 1 LT 68J MH 8,313 416

235.49 SK!DS / FOUNDATIONS
.__......_......_..._...........__...

235.491 DEMINERALIIER PACKAGE
..............._.......__............

235.4911 ROTATING MACHINERY ,! - i.
,

........ .....__ ......_____..___.... - -. /
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UNITED ENGINEERS 6 CONSTRUCT 0h5 INC. PAGE 180

PLANT CODE COST 3A515 2.5/1.7 IN HG Ab - FICDLET0nN, USA
08/10/77

610 07/76 12 32 M.E CcAL FIREC FOSSIL PLANT

.....** FACTORY a******* ********************** SITE *********************** TOTAL

ACCT NC. ACCOUNT DE SCEl&Y!C N QUANTITY COSTS GuANTITv LAecs s45 LAsca COST MATERIAL COST COSTS

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

235.49132 ACID eEGENEaANT car TANn

235.47133 CAJST!C dEGENEwANT DAv Yn _ ,

235.49134 HT .To C4JSTIC cIL; TION is

255.4713 TAN (5 + PFC55 uke WESSELS

2 3 5. 4 J 1. DuGIf! CATION +FILTbATIJN f2
__...__..........__....___.....__....

'_235.49141 Fit'Eei . >,
.-

*

235.49142 CATION 13N EaCHAN6f BED 5 .a

T_235.49143 A *.10 s 10. EuCMANuE cECS

235.49164 *1sFS rE3 I C r. EaCrANGt SE a

255.47'4 PJ41FICAilyN.FILT2ATION t.

235.491 DEMI %[nAlll[G DA(KAGE

235.49 srIc5 / F0;NDAvIcNs

235.4 DEMIN..AIEw MAKE-UP 5 v 5 TE F e45,170 '932 ms $3,725 5,917 915, C 12

235.5 CHEMICAL TJEATMENT SYSTEM 1 LT 32,253 1 LT 152 MH 1,966 197

......._....__...___..........____...

C%IP
235.51 ROTATING MACHINERT

Ch
._..._..__._.....___._...__...._.._._ C)

7;;:3235.511 AM40NIA FEE 3 PUPP + MOTod ,,
___ .-_...____._.._____._....._..___..

f
235.5111 AM 40N I A FEED Pu*P \- c007

235.5112 AM 40N ! A FEED PU49 MOTOR C),,,

235.511 AMMONIA FEEJ PUMP + MOTOR
T' , ,

..bb| [i ' '
235.512 HYDRAZINE FEED PVMP+m0 TOR
_...__..__..__.....__..__..__._____..
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UNITED ENGINEEES & CONSTauCTOES INC. PAGE 184

PLANT CODE COST dA51$ 2.$/1.7 !N nG AV - PIDCLETO.N, USA

e10 07/7e 1252 m.E COAL FIEED FOSSIL PLANT 08/10/77

..***** FAC10RT ******** ********************** SITE **********************. TOTAL

ACCT NO. ACCCuNT DESCW sTICs a J ANT ITv COSTS sgANTITT lao 0R md5 LAdOR COST MATEelat COST COSTS
............. ............. ..............

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

aACn5236.11 BFNCdaCAao, PA%fL5 >

......__........______...............

h

| [. 0
23e.111 TUR31NE PL T MAIN CCNTRL o0

236.112 TV431NE PANEL 5
.._.... .........._.........___... ..

by236.1121 Tua 31 '. E SJPEGv!50EY PA1EL5 - 4

0 b
waC 09NT40L CAe!NE7

-
G

2 3 e.15 22 L. ~.
s

23e.1123 Tu*s!NE ACCE550&v 5ANEL5 '.J

- s

23$.117 TURu!NE SANELS
.

236.113 T;411N' PL ANT wb AC PAssL5 1 LT 40,CCJ T LI 3* 5 MM 6e ~ D J 203

236.115 I N ST i U *E 1T dACn-TLE9 FwAN' 1 LT 450,0 , l' L T _ _i$ 6 *a 55,'5+ 2,7d7

23e.116 TV431NE . SNIT m[st PANEL 1 LT SC,CJ: 1 LY 4J2 Md 5,4v. 300

253.11 dENC-eCARc, oAscL5 + E ACs s 556,0 ' _ 5.*33 "" 65,773 3,29] e25,Ces

250. PROCE$$ IC E;JIFwf7T 55$,COs 5jt3 M* d5,7v3 3,290 025,Ct3

236.2 PROCESS COMPUTER

236.3 Tude PLT 1+C TueINS

+ CONTROL 556,00; 53S3 *n 65,776 3,290 625,C88
256. INSTRUEENTATION

237 TunsINE PLANT *!SC 11E45
.......... .__...... ................

237.1 MISC SUSPENSE ITEFS
..........__._....-_.. ._.........___

1 LT 7651 *n 99,15$ 87,612

237.11 PIDE

f LT 4170J =H 399,009 18C,ue2

237.12 FIELD PAINTING
1 LT 7330 ma 98,222 30,100

237.13 QUALIFICATION OF WELDERS
Sc631 mm 596,440 297,774 $94,223

237.1 MISC SU5 PENSE ITEKS 7 j
- .-

N %
_' N P'



UNITED ENGINEE85 6 CO AST RUC T OR S INC. PAGE 185PLAkT CODE COST 3A515 2.5/1.7 I '. MG Av - PiccLETO.N, USA
61C 07/76 1232 M.E C04L FIRED FOSSIL PL ANT C5/10/77

....... TACT 0;y ........ ...................... 51Tg ....................... TOTALACCT sc. ACC00NT D E S C R I F T 10:. wJAr.TITY C0sTs cuANTITY LAdOh M45 LAdQR COST 4ATERIAL C0ST COSTS.......... .......................... .......... ............. .......... ............ ............. ............. ..............

237.3 Tund!NE PLANT IN5utATION 1 LT (2770 ms $56,865 1,552,330.....................................

237.31 vlpE INsutATION

237.32 E a JIP*E NT IN5ataTION '

-)

237.3 TseuiNE PLANT I t '. J L A T I O N ' 42773 MN 550,605 1,552,33'J 2,109,195

237 TJe9tNE PLANT 1: 5C ITE55
__ _ 4v.51 *n 1,15!,31 1,o5C,10 3,063,61e

,, s

23 TUdd!Ni PLANT E s J ! w M i ,N T 31, /!I,7 J J ; 1c5 3 74 7 Mn !3,700,125 5,291,547 110,223,397.
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UNITED ENGINEERS & CONSTebCTORS thC. PAGE 186
PLANT CODE COST 4 ASIS 2.5/1.7 11 Mu As - PIODLE10wN,JSA

610 07/70 1232 M.E CuAL FIRE 0 F055tL PL AN T 08/10/77

....... PACT 9ay ........ ....................** SITE *********************** TCTAL

ACCT NO. ACCOUM. DESCRIPTICN Ju*NTITY C35T5 cuANTITy LadOE HRS lao 0a COST MATERIAL COST COSTS

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

...__....._____.__...__.......__..'4T...24 ELECThIC Pt AN T tQu!vME.

241 SWITChatAR
_..__...__...__.....__...............

241.1 b i *. Ecoi 5dITCMGEAW
__ ___..__.....______..._.___.....___

241.11 G E '- LC10 e d s. A n SmITCh

241.12 L E '6 '.E T4AL 5ROUNDINL EQPT 1 LT o;22 Mw 74,224 o,544

241.15 GE a C u a e t rJ T + p 0 T E N T I A L xF la EA 1C3] ** 15s 561 1,291

..____.....__'___...........____...'40..

2A1.151 G E J . C o d c E P. T TRassFcwMERs

241.152 JE .o?Ti'.TIAL T R A N S F O R '1 E 4 5

24?.15 uEN C u k R E r4 T + P O T E N T I A L AFMR c==3 1Co? in 15,561 1,271 14,652

C)
241.1. u E '. SURus PHOTECT10% E3PT , , _ , c7

241.15 GEN EXCITATION SWIYCn5EAd

h]mI- 7C3) *n $7,535 9,o35 97,220
241.1 GEN EwFT 5 s ti( nGE Aa

C c==>
~""

241.2 STATICN SERVICE 561TCn5 EAR cy
_.__.._____........__......._____..._

241.21 MEDIUM VOLTAGE METAL CLAD
......____....__.___......____...__..

241.211 13.o Av 2 EA 1,354,000 1 LT 12C30 MH 148,443 14,845

?41.212 c.? dV

241.213 4.16 KV 4 EA 2,400,000 1 LT 20000 MH 247,412 24,741

241.21 MEDIUM VOLTAGE METAL CLAD 3,454,000 32000 MH 395,860 39,586 3,869,446

241.22 ST ATI ON 90 TOR CONTROL CNTR
...__....__ __....._...... ..._......

241.221 GENEaAL ptANT 67 EA 1,172,500 1 LT 30151 MH 372,9s$ 37,299

7( ~/'/ j /

, ' .) I' - >
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UNITED ENGINEERS i CONSTRUCTJRS INC. :-PLANT CODE COST d4 SIS 2.5/1.7 IN MS Av - MIDDLETC.N,uS4 PAGE 189610 07/76
1232 MdE COAL FIRED FOSS!L fL4hi

~

u.
08/10/77

*as***)*;***=****...***. . >....... FACT 0kV ********ACCT NO. ACCOUNT DESCRIPTIGt. JUANTITY CDST$ GJANTITY LABOR MRS L A83R COST MATE 41AL COST
SITE *********************** TOTAL,

.......... ..........................
............ ............. ............. ..... COSTS.......... ............. ..........

.........242.212 RREClPtTATOR 5.!TCMGEAR 1: EA 115,C00 1 LT 5500 MH 43,273 4,330
24 ?.11 LOAD CENTER Ss!TCHGEAR 1,171,050 15900 MM 19c,694 19,670 1,387,366

242.22 LO40 CENTER TEANSFORFERS
........__......... ......__...___...

242.271 GE.f4AL PLANT LD CTR AFMRS
-. ...___....______ ......_....______

242.2211 C O a t r. . TO.E% 3 EA 73, COD 1 LT 52CD 79 M 37,566 3,959
242.2212 94La,CE 3F pti 1360C-4dDv 12 EA 138,0s0 1 LT +5:5 58 59,375 5,956
242.2213 data,Ce af pti 41c0 30v 12 EA 152,000 1 LT 3c00 MH 44,534 4,453

242.221 GENERAL FLAd' LD CTE AF?R5 346,03C 11e0J MM 145,443 14,550 503,d46

242.222 PR?'!*ITATOR LC CTa AFMRS 1: EA 20 4,C J9 1 LT .L: MM 4y,4e2 4,946s

24 ?.2 2 L040 CENTER TRANSFJd>EdS 55 0, C J G t5t00 ** 192,981 19,29s to2,278

242.23 M12C E L L A ME OUS AFF65 1 LT 15,000 1 LT 800 MH 9,87o 990
242.2 UNIT SLOSTATIONS 1,7 5 6, C 7 C 52500 MM 599,570 59,758 2,175,528

242.5 Aux!LIARY P0nte SOURCES Oa
__..._..._________________ .... ...__ g

242.51 dATTFRf i Y S T F. t* S V V
.........__....................__..._ p - - -

242.511 STATION 34TTERIES
f)L,yg..________.__.____............. .....

_ 3
242.3111 S A TTE EIE S 2EA 58,000 1 LT 1200 MH 14,8.4 1,484

24?.111 STATION BATTtRIES 58,000 1200 MH 14,844 1,484 74,52d

242.312 84TTEEY Ch4RGERS
......__ ..__ ...._____..____......-.

242.3121 CHARGERS 5EA 22,500 1 LT 451 MN 5,579 558

. Y
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UNITED E NGINE ER S 6 CONSTRUCTORS IhC.PLANT CODE COST BASIS 2.5/1.7 IN HG AV - P100LETCwN, USA PAGE 195610 07/76
12 32 M.E C0AL FIRED FOSSIL PL A i. 7

08/10/77
....... FACTOWf a*******ACt1 NO. ACCOUNT D E S r, w g p r 10 N QUANTITv COSTS Qu AN11 T Y LA8De,HwS L AdQR COST MATERIAL COST COSTS

********************** SITE ***=**************....* TOTAL.......... .......................... .......... ............. .......... ............ ............. ............. ..............246.1 GE 46 R AT OR CIRCUITS .Iw1*5
__._........_.......____.__.__.....__

_ "'s
246.11 "AIN GENEd T04 bus CoC7 1260 LF 465,100 1 LT 165St M*~ 2C1,412 20,141

)246.1) 30 JNIT duS Duct

24o.' GENEWATOR CIRCU!TS .! RING 455,100
t o i s.1 MH 201,412 20,141 706,653

'

~.. ,24 e. 2 STATION SEdVICE P.4 .Id!NG
........._______......__.._____...___

246.21 Hl H VJLTAGE OLS+ Caste
_..._____......._____.....____.......

246.211 oJS OUCT
._____ . ......____.......____.__..._

246.ctil 15 .. :: e S Out7

2.6.?1'?
(c==3)

o <w ev5 auCT

246.2115 5 *v ouS OgcT
- ]

2 0.?11 dJS CJC1 o
a 1

24e.212 s A at t- -

{~~~~}
.______.__ __________.__.__..________ i i

246.?'21 15 (v C A3t f 22800 LF 9114 M4 112,121 27c,504
246.2122 s EW CAJLE

cm.

246.7123 5 mv CadLE i 74200 L5 2596V MH 319,298 1,032,664

24t.212 CABLE 35Cd3 MH 4 419 1,309,42s 1,740,847

240.21 HIGH VOLTAGE duS+CAdLE 3508e MH 431,419 1,309,428 1,740,847

246.22 L0d VOLTAGE duS+CAoLE
___...__...____._.....___...__.....__

246.221 duS DUCT e

ik k
246.222 CActs
..__.......__ . ___..__...__._ ______



UNITED E NGINE ER 5 & CON 5ieuCTORS INC. PAGE 194

PLANT Coat C0si d45!5 2.5/1.7 IN nG AV - P I DDL E T 0wN,u S A
08/10/77

510 07/76 1232 MwE C0AL FIRE D FOSSIL PLANT

******* FACT 0hv ******** * * * * * * * * * * * - * * * * * * * * * * SITE *********************** TAL

ACCT NO. ACCOUv7 DESCRIFT10t. GutNTITT COSTS ;oANTITY LA60R MRS L Ao0E COST MATERIAL COST COSTS

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

246.2221 LO. VCLT45E P0.EP (A6LE 688COC LF 68600 Mn 645,725 488,450

66600 MH e45,923 456,460 1,334,403
24$.422 CaelE

246.22 LO. VOLTA 0E dus+C49tE 66800 Mn $45,923 486,480 1,334,403

24c.2 STATICN SERJICE Pe4 .! RING 103edo Mn 1,277,342 1,797,90s 3,075,250

2500 *F 23CC00 ,4 - 2, d 2 7, n 2 5,065,000
24c.3 C0si'Ci ; A 1' I

900 MF 99000 PM 1,217,244 720,000
24e.4 t s s i a u , 8. v i alkE

24e. PG r* * CONTdCL .!alNG 435,1J0 44926> MH 5,523,9e] 5,603,749 11,612,989

'

24 . ELECTwlC FgANT E Q u i d A E f.T 9 , ' ) 9, b , s 1243557 MM 15,25S,52] 9,256,J52 53,523,072

W
C3 c7
~

gs
C

, .
. . _
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UNITED E NGINE E R S & CONSTRUCT 0kS INC. PAGE 196
PLANT CODE COST aAS!$ 2.5/1.7 IN HG Av - PISDLETO N, USA

610 07/76 1232 MWE COAL FIRED F O S S IL PL AN T 08/10/77

FACT 0Hy ........ ...................... SITE ..**.********..*.****.* TOTAL.......

LAdOR HRS LAdOR COST MATERIAL COST COSTSACCT NO. ACC0JNT DESCRIPTIO:4 3JANTITY COSTS QUANTITT *

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

251.54 UULL 002 f 45 2 EA 400,000 1 tr 100 ps 986 99

251.5 RJAC.AY EwulPMENT 400,000 132 m- 9so 99 401,C85

251 T H A N S P O R T A T I ).. t LIFT EJPT 1,223,000 6125 Mn 104,497 90,419 1,417,916
7

_ I._ ..__ 5 . . ... ...

c==3
'

c===252., 41, s,su-, _,

).....................................

c@ &
252.11 C0A0EESSED AIR STSTEM

g g7.... ...._ ..__...__........--.......

252.111 40TATIN5 3 4 t n i % s. 4 y
} p7,)..........___.._.___._ ______........

252.1111 214 CCwPWiSSO45 + #0T045 3 FA 70,v50 ti 2551 Mn 53,715 3,372

...______....... ....................

252.11111 AIG C JNP4f S5045

?$2.11112 Ata C o st p e r S s 3 E 40 Tow

252.1111 A 0 COAP4 ESSO 45 + 10TODS 70,95 255; MM 35,715 3,372 103,C37

252.111 ROTATIN. MACHINEav 70,95C 2551 MH 35,715 3,372 108,C37

| ' i

252.113 T A N( 5 AND PRESSURE VEcSEL5
....__. _..___._...._..____...___..__ , 2

kh3CG LT 20 3 MM 2,616 262.i'.'l252.1131 'Io RECEIVERS 2 EA
*

s,

15,y50;j 't'I LT 55/ MM 4,555 45o'

252.1132 A!d DRVE%S 2 EA

252.113 TANKS AND PRESSUP- VESSELS 19,350 552 MM 7,171 718 27,239

252.115 PIPING
-._...--.__....__........___..._ --..

252.1151 2!N + SMALLER
,

....____... ................_......-. / ,'| ./
(

s J
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UNITE 0 E NGI NE E RS 6 CONSTRUCT 0d5 INC. PAGE 197
PLANT CODE COST 6 ASIS 2.5/1.7 IN MG AV - PIDDLET0wN,dSA

610 07/76 1232 MwE Co4L FIEED FOSSIL PL AN T 08/10/77

....... FACTody ******** **.**********.=******* SITE ***.******************. TOTAL
ACCT NC. A C C 0 J '4 T O t s C h ! P T I G 'i QJANTITr C)STS GUANTITT LAdQR dds LAsDa COST MATERIAL COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

252.1i511 CS/4NS *2100 L3 9630 Md 124,810 '1,750

252.1151 2!N . SPALLED 9637 Mn 124,810 41,730 166,540

252.1152 2. 5I N + LaeGEw .. _
- ................................. .

252.11521 C S / N *. S 54.4- LJ ,
5,1od 1 LT 516 9H e,668 669

. La45E4
'

5,1o 516 Mk 6,696 669 12,517252.1152 2.5IN n

252.115 P I F i t, a 5,1 c : . 10143 M" 131,475 42,399 179,057

252.116 v4Lvi5 1 LT_ 21,5m0
__....._____.... ...__.___________... _ _ _ ,

252.11r' vari -
h- -).

252.11t2 Cntcu

r i

252.1163 .L b 5

(CC""3)G
252.11t5 RELIEF

I i

252.11e vAtvES 21, L '- 21,500

MEJ252.117 PIPING - MISC 17E*S >
..... ...__..........___.____....__._

252.1171 nA.GERS + SUPPoeTS 7100 Le 10,650

252.1172 INSsLATION

252.1175 SPEC I AL TIE 5

252.117 AIP!NG - MISC ITEMS 10,650 10,650

252.118 !NSidVMENTATION+CONTw0L 1 LT 18,350 1 LT 141 MH 1, 725 36

252.11 COMPRESSED AIR S YSit M 145,960 13390 ms 174,109 46,575 366,644

252.1 AIR SYSTEMS 145,960 13390 Ms 174,109 46,575 366,644

I)

\
.



PAGE 198
UNITE 0 ENG!hEER5 s CONSTRUCTORS INC.

PLANT CODE COST 34515 2.5/1.7 IN Hu AV - P100LETO.N,054
13/10/77

610 C7/76 12 52 M.E COAL f! RED 5055IL PLANT

....... FACTOWY a******* **********=*********** SITE *********************** TOTAL

ACCT NC. ACCou47 DESCHIFTION Qu AN T ITV COSTS GJANT[Tf LAdCR MRS LAook COST 4ATERIAL COST COSTS

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

252.2 4TER S v 5 f E *9 5
.__.....__.____....____.......___....

252.21 SEWJICE WATER Sv51EM
...___...__.._______.___.____....___.

252.211 m G * A T A .0 MAC4tNEw,

...___.__ .__.....__.....__.....__...

137 's 3 E4 162,CJC 1 LT 1441 *n 19,065 1,905
252.2111 SEJJ1([ 4ATEW PUPP .
________.......____..__...._____...

252.21111 SE441CE . tit < fuPF

252.21112 SE41CE d4TFR pump MCTOR

252.2111 SEad!CE .ATEG Pu47 s MOTOR 102,000 1441 Md 19,C45 1,905 182,950

1 rs 2, C C ' 1441 h 1J,045 1,#05 182,itJ

252.211 R 3 f a T [ t.G raC HIM ai " DC

[' -]252.215 PI PI 4G cy......___ ..._____..___.....__.____._ C
__.....__.._____._"_______........___. {y__,252.2151 214 s 5 ALLER

1690 L3 507 MH 6,575 2,197

252.21511 C5/N95 -

C3 507 MH 6,575 2,197 8,770
***

252.2151 2tN h SMALLER
p-

252.2152 2.51N 6 LARG(R _.

...____.____..____.._......____. ....

59560 Le 89,570 1 LT 6957 Md '15,S51 11,565

251.21521 CS/NN5

89,370 593/ MH 115,850 11,585 216,765

25).2152 2.51N & LAEGE4

89,370 9444 MM 122,405 13,780 225,553

252.215 PIPIN6

1 LT 45,000
252.216 WALVE5
_.__.........__.____. ........__._...

) i . f.
r 't /

252.2161 G A TE
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UNITED EN61NEERS 6 CONSTRUCTORS INC. PAGE 199
PLANT CODE COST dA515 2.5/1.7 I:4 nG Av - P100LET0=N, USA

610 07/76 1)?.' *=E COAL FIRE 0 FOSSIL PLANT 08/10/77

... ... FACTORY **=****e. ********************** SITE **********************. TOTAL
ACCT NO. A C C O J '4 T O c S C k 15 T I C . Gt AN TIT Y C05T$ GJANTITf LAdOR HR$ LAB 04 COST MATERIAL COST COSTS
.......... ................... a . - . . . . .-........ ............. .......... ............ ............. ............. ........e.****

252.2162 CmECK .

gen252.21es 3L :,e

kE3252.21eo dJITE&Ftr i _j

/5/.216 V A L V_E 5 45,0VG C]] __,,) 45,CCC

252.217 P 191.. L -u t s C ITESs j *---"

. _ _ _ _ _ _ _ . _ _ _ . . . _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ , _ _ _ %
252.217' HA*'fG4 A%) 5JPP: n75 1220- Lo 18,3;c n-

252.2'72 INsJ.aTIJN '

252.217! 5PcCIALTIES

252.217% >In twEMd!No

?$d.'17 o! PING-wlst ITE=5 15,30J 18.3C0

252.21* IssiouwEaTAT!cN s CONTRaL 1 LT 9,700 1 LT 480 Ms 5,669 293

2 5 ?. ? ' SERVICE .ATEa SYSTEM 324,373 11365 Ms 147,317 15,575 487,665

252.2? ya90 Flaf oacTECTIas
...___________.__..___.......________

252.2?1 ROTATING MACHINEET
.________ ..__... __.___________.._._

252.2211 DIESEL ENGI E FIRE P LM P S 1 EA 20,000 1 LT 251 MM 3,317 332

252.2212 MOT]4 DRIVEN FIRE PJMPS 2 EA 21,700 1 LT 400 Ms 5,286 529
.._____...._______...________________

i
252.22121 F l af PUMP

252.22122 FIRE PUMP MOTOR

252.2212 MOTOR CR!vEN FIRE PUMPS 21,700 400 MH 5,286 529 27,515

252.221} J OCE E Y PUMP + MOT 04 1 EA 2,150 1 LT 51 Mb 671 67
___..__..__.....___.__......__....___

Owy y

* * "4,')()/ |'



UNITED E NGINE E 4 5 & CONSTRUCTORS INC. PAGE 200

PLANT C)Cf COST BASIS 2.5/1.7 IN No Av - PIDDLETowN, USA

610 07/76 1232 % COAT FIEE o FO S SIL PL A r. T 08/T0/77

....... F4 ,xy ........ ...................... 51TF ...*********=********** TOTAL

ACCT NC. ACCOUN1 P E S C R I P T ! t '. JuANTITY COSTS GuANTITv LAdos was LAaae COST MATERIAL COST COSTS

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

252.22131 JOC<EY PJMP

252.22132 JOCKEY PJ4P MOTOw

252.2213 20Cafv Pump + m u : .l a 2,13J 51 Mn 673 67 2,89C..

25?.221 6 3 T A T i r. g MACststev 43,e5L 702 we 9,276 926 54,054

252.225 &! PING
......._______...._______. ........__

252.2252 2.(IN + LasstR
....__......__....._____....__..__...

252.22521 C S / N '. S 79 3 200 Lo 1,154,59L 1 LT 1169dv Fm 1,54?,142 154,214

252.22522 C 5 / s '. S e141; Lo 15:,5cc 1 LT 12223 ;' a 15 E,412 15,341

152.2?52 ?.51N + LAdGEw 1,32;,253 131212 "" 1,700,554 170,055 3,193,6c7

252.2t5 v ! P ! r. G 1,520,258 131212 MM 1,700,554 170,05; 3,190,66;'

..

.

252.226 vatVES T LT 75,0;S

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

152.?261 ST WDA*D wALJf5

252.2262 E-RAffD JALVES CCCD
.___.__.___.. .._...........___...__.

Cc7 '
252.c262* G A TE

c=2
252.22622 CmEC"

I-
.

252.22625 RFLIEF &Q
252.22629 SPECIAL JAcvES
............._.______.______________.

252.??6271 POST INDiCATOE GATE ']] }

252.226?12 DELJGE
--

252.2262J SPECIAL VALVES _, , ,

[i )'[ ]
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e M e b- 4 4 J g I J 4 4 t 2 2 i P & | .J4 w e 4 w e ** # rA 6 ** v e rr e ** w 6 e == 0 4@ O O e T *= I O t w 5 C I ( w i N O | N & 1 >m e e e T g . # T. g e i e 3e- % >= * 6 9 e I i .J t 4 1
i

so A F e > # > e 7 t * I 4 0 a i t

g
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PAGE 204
UNITED ENGINEERS 6 CONSTRUCT 0d5 INC.

PLANT C30f COST 94515 2.5/1.7 gN ng AV - P I D DL E T 0dN, U S A _-
$10 07/?6 1232 MdE COAL FIRED FOSSIL PLANT

' 08/10/77
-

********* ..*** e'**** SITE **********************. TOTAL
******* FACTOWv * * * * = * * *

ACCT NO. ACC0JNT DESCRIPT!rN QUANTITY COSTS 60ANTITT L Ad0e ad s LAB 0d CO5T MATERIAL LOST COSTS

seeee..... .......................... .......... .............
.......... ...,,,,,,,,, ,,,,,,,,,..., ............. ..............

252.317 P! PING - m!SC .TEMS
..__.__...........__....___.._..._...

''

252.3?71 nANGERS + iJpPORTS 7CCC Le 10,5GO

252.3172 ..sut AT1];

252.3173 SF E C I ALT!t5
10,500

252.517 pip!NG - VISC T E *5 1 C,5 C ^

252.51 AJXIL189' dQ!LE4 575TE) 751,2v2 1150$ 78 148,794 16,205 1,116,477

252.37 As a dOILEe FEECwATER SYS
.....__.___..............__.... .....

eAC-:,rav
2 5 2. 3 2 ' . . _ _ a 3 T A T i ,3_.._____.____.__.......___....__.

252.3211 Aua F. Pumps + ROTORS
c3 p.__.....-.__.............._____._....

CQ{I 7252.32111 Aun a w P;mps
c/
g;;'C3252.32''2 Aue f. v3fJa5 M

I @Cl}"
252.3211 AUX Fw purP5 + MGTOR5

cp

257.321 ROTATING MACHINEDY C'[ gg
t-

P"
252.325 PIPING
.....___.__...____....___.___.______.

252.3251 2 IN + SMALLER
__..__._....._____.....-.....__....._

370 Ld 111 MH 1*''l '81

252.32511 CS/NN5
111 "" la''l '81 I*922

252.3251 2 IN + 54ALLEk

252.3252 2.5 IN + LARGER 2230 a 3,245 1 LT 555 MH 4, 343 434
,

........_.. .__.__................... \b )
252.32521 CS/NN5



UNITED E NGINE E R S k CONSTRUCT 0d5 INC.PLANT CODE COST SASI$ PAGE 2052,5fj,7 }N nG Ag _ pj00t(TO N,g$A610 07/76
1232 ME COAL FIREC FOSSIL PLANT

J$/10/77
....... FACTowy ........

...............,...... 511E * ********************* TOTALAC C1 NO. 4 C C ; u 'J T DESCalPT!CN QUANTITY CJ575 wJANTITY L4Jo* HR5 L AdQR CO$f MAT (RIAL COST COST 5
.......... .......................... .......... ............. ..s.. 22).............

............. ............. ..............
252.325? 2.5 It + L A RGE a 5,545 355 Ma 4, 343 '34 d,122

,

.

?52.325 FIP!N6 [( [5,345 46$ 5,766 915 13,C46
;

252.32e auvESv 1 LT 7,Ju; .

.__...__.__.._____.__....._______..__
252.32e! v 4 TE .

, . _ -
252.52e; c,u.

i|-\E?),

252.3265 oL hi

O{{)( )
25?.326 VAL. s 7,L ~

I i

c==3 7,C00

252.32 : P - VIst. ITEv5......_'________..___..._________ .___
,

7} )
25 2. 3 z n n . :.o e e s . suerO6 n 5eu te 75c i

252.3272 I N 5 J L a f i r.

252.3273 5Fictat itt5

252.527 P ! v l a. G - *Ist. ITE*5 75?
I5U

252.32 aux E0ILFE FEEc.4TEc SYS 11,095 446 MM 5,7o. 915 17,794

252.33 Aus FUEL Olt SYSTE*
.._____._____....___.___.________.___

252.531 40T47INo 9 2 c m 17.t a v
______. ______________..._____.______

252.3311 FVEL CIL
_ _ _ _' W_ _S
Pv . FOTCd5 3 EA 2,400 1 LT 151 Mn 1,9d5 200._____._________._ ..._________

252.33111 FVEL Cll PJ'E

252.33112 FJEL O!L Pe=P 40 TOR
.

252.5311 FUEL CIL PU4PS . MOTca! 2,400 151 ms 1,996 200 4,596

- , - ;

~! 1, ', 5 [) O



PAuE 206
UNITE 6 E NGI NE E R 5 4 CONSTRUCT 0G 5 INC.

PLANT CODE COST dA515 2.5/1.7 IN 4G AV - PICDLEIOwN, USA
08/10/77

610 07/76 1252 Met COAL FIRE D F055!L PLANT

*...... FACT 0dy ......=* ........**.... ....... 51TE *******************. .. TOTAL

ACCT r. C . AC C JUMT DESCe!FT!CN JUANilff COSTS GOANTITY LAdOR MRS lao 0R COST MATERIAL COST COSTS

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

252.531 ROYATINo MACHINERY 2,400 151 As 1,996 200 4,59o

252.355 PlPING
___._______.....__.._____...___......

252.5551 21 + SMALLEh
.....______......___.__......___.....

576 to 2c1 ya 5, 365 1,151

252.53511 CS/7s,

lot *s 5,535 1,151 4,51c

252.535' ?l: + s m e '. L : '

252.5352 2.51N + LAAGER
______ ..._____...........___..__.__.

252.45521 C s / N '. 5 4 GOC Ld e,C00 1 LT 609 *n 7,77c ?7d

LANGEd c , C C f. 603 Vn 7,77$ 775 14,554

25?.535! . 5!N .

6,000 861 Ms 11,1e1 1,909 19,C7C

252.555 P I P l !. o

1 ti e,$e3
252.55e vAtg65
........._....____.__..__________.__.

c~'":P

252.35e2 Csrtn

g7
252.5565 PLUG

c,500
6,500 ,

$ P) " j)
252.33c WALwES

c::::a(jjj
252.557 ein,G . 15C ru 5
....______........__.....__..._______

252.5571 EAGER 5 + SUPP3Ris 1000 LH 1,5LC

252.5572 IN30LATION

252.5575 SPECI ALilES
i ,

*' 1,500

252.357 PIPING - MIS ( ITfMS 1,500 |
1

252.55 AuA Futt O!L SYSTEM 16,400 1012 MH 15,157 2,109 51,666
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UNITED E NGINE E R S & CONSTRUCTORS INC. PAGE 207
PLANT C3DE COST 9 ASIS 2.5/1.7 IN HS Av - PI D DL F f 0dN,JS A

610 C7/70 1232 M.E COAL Fist a F O S S IL H AN T 06/10/77

.....** FACT 04f a******* *****.*****.*****.=*** SITE **********************. TOTAL
ACCT NO. ACCJuNT DE5Cn!PTICN GuA4YITY Ca5T5 GuANT!Tv LAdOR HR5 lao 0R C05r MATERIAL C05i C05Y5
.......... .......................... ......... ............. ......... ............ ............. ............. ..............

252.34 Aus DEAR + *AcEuP $ YS T[ 4
- __....... ___...__ __...______ ..... .

252.541 EDT4 TING MACHIaf.y
-...- ___.____....____.______..__.__

252.3411 CD10Eh5 ATE RETekN PUMP +MT 3 EA 4,500 1 LT 1s) Mn 2,37) 236
_________........______... ___....___

252.341i1 C 0 '. M N S A f t 4 fv=N PurP5

252.34114 CONatssaTE oETusN pava Mr

252.5411 C 3 T. 0 f N S A T E RETURN PJMP*MT 4,5CO 1du wq 2,37; g33 7,jj7

25i.44' 23TsTINC, =ACHINEav 4,5 160 MM 2,37) 235 7,117

...___'_...____.__.______.__.______.__
-

.?252.5 3 T A ,n i ANO vRE55;st .E55EL5 C
u i

252.3451 DE At a a T OR

25?.343 TAN (5 AND PRESSURE V E S$iL S 'N O
252.345 P!Pfic N

tw__....___._____.______..____....__...

h
'

252.3451 2 IN . SMALLER p
...___.__.___..._________._..________

252.34511 C5/1NS 54 Ld 16 Mw 207 70

252.3451 2 IN + SMALLER to Md 20. 70 277

252.5452 2.5 IN + LARGER
....___.._____....._______....______.

252.34521 C S / N.4 5 9270 Les 13,905 1 tr 1391 MH 18,024 1,602

252.3452 2 . ') IN + LARGER 13,905 1391 Mn 18,024 1,602 33,731

252.545 PIPING 13,905 1407 MH 18,231 1,372 34,008

(
l |, DDN

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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UNITED ENGINEEHS 6 CONSTRUCT 0ws INC.PLANT CODE CCST 94515 2.5/1.7 IN HG AV - FICOLETG=N, USA PAGE 209
610 07/76 1232 MwE COAL F!wE D FOSSIL PLANT 08/10/77

....... FACT 0ay ........
.............. ....... SITE *****.*********.a...... TOTALACCT NO. ACC0JNT DESCRIFTICN QJANil1Y (0515 woANTITT lao 0R HRS LAoCa COST MATERIAL COST COSTS..... .... .......................... .......... .............
.......... ............ ............. ............. ..............

<

252.3531 CHEM FEE 0 TANKS ? 2 L A- },6 8 f
. ~ . .

' ~ ' 1 LT 60 MH 785 IVt
- '

252.553 T AuS AND PRESSURE VE $ 5'E L S 13,66q. I I 60 MN 735 77 4*52'
h

* 1, q .252.355 P ! PI ..G *

'j. i'/#

.__...___......._............_....... ; ' 8 i
-|

'
.

252.3551 2 IN + 5OLLER
-....___..__.........__.____..__.....

252.35511 d s / N '. !
246 L4 193 Ma 2,494 1,200

25?.355' 2 IN + SMALLf4 193 MH 2,49) 1,200 3,699

252.355? 2.s IN + L4 AGE 4

252.355 P I P l o. G 175 MH 2,47) 1,200 3,699

252.356 VALVES to EA 2,5c1
...__.__..__...______...... ._._...__

252.3561 Gaff

252.3562 C-CCa " '

252.3563 6L Mi -_

C3
C7252,35e) SPECIAL dALWES

L__- J.......__.._____......__.......___...
_

252.35671 NEELLF
,,

252.35$7 SPECIAL VALVES ,,. J

'eEJ
252.35c VALVES 2,5e1 r>- 2,561

i

252.357 PIDING - MISC ITEMS
_

.................... .___....._......

252.3571 HANLER> + SUPPORTS 40 L6 60

252.3572 INSUL A T ION

252.3573 SPECIALT!FS
-f[



UNITED EN6INEERS & CONSTRUCTORS INC. PAGE 210

I s0DE COST BASIS 2.5/1.7 IN HS Av - MIDDLETowN, USA

610 07/76 1232 MmE COAL FlkE D F 0 5 51L PLANT 08/1C/77

....... FACT 0hr * * * = = = = * ****=**=.******....... 51TE ....=****************** TOTAL

ACCT NO. ACC0uNT DESCRIPTION Q u n .4 T I T Y CCSf5 GJANT!iv LA90k Hw5 LAe0R COST MATERIAL COST COSTS

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

60
252.557 PlPING - F.15 C ITEMS 60 __

252.35 AJa C H E *: FEED 5 v 5 T E ;1 50,701 455 Mn 5,927 1,543 38,171

252.56 Av i. s t E A s + C O .C E N S AI E R E T a '.
..........__..........__..__..__.....

252.5e1 Ro t ti1 6 M A C H i r.i s v
........._____....................___

252.3611 MfAf!No J a A I '. TANS PuAD+*T 2 EA 4,500 1 LT 151 Md 1,9dS 200

......._________.. ___............ __

252.56111 n[Af!NG CHA!N TANA PUMP

252.3c112 NEaf!N6 ORAI. T A *. k FUMP MT

25?.$e11 HEATINu ORAIN ' A *. K PUFP+MT 4,990 151 MM 1,996 200 6,996
,

.

252.361 0 0 T A f i r. G PACHINEkV 4,300 151 #n 1,976 200 6,996

252.36! T Aw 5 AN) FRE55uhE VF55EL5
..................-_.............__._

252.3631 oEATgNy 04AIN TANK 1 EA 2, 7 C '_ 1 LT 52 Mm 67$ 66

252.365 IAhts AND PdE55V4E VE SSEL 5 2,700 $! MH 673 65 5,446

252.365 P! PING
rg ( )I_..._........__-..... . . _ _ . . . . _ . . . . .

252 3651 2 IN + S* ALLER
(1s (is._......... ........ ......__........

QOl 54 Le 16 MH 207 70
252.36511 C5/NN5 n 0 2 i A

J(| .23 16 MM 207 70 277

[v25?.3651 2 IN + SMALLER y

252.365: 2.5 IN + LARGtR
...............___........_-.........

4 970 L B 7,45; 1 LT 745 MH 9,656 966
252.36521 +

m , 7
s

Ja

-, __
_
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UNITED E N G I N?. E R S & CONSTRUCTORS INC. PAGE 211
PLANT (00E COST 9 ASIS 2.5/1.7 IN HG AV - FI DDL E T 0wN,uS A

610 07/76 1232 MwE COAL FIRED F 0 5 51L PLANT 08/10/77

....... FACT 0wy ........ .............=*....... SITE .....*. ******.****** . TOTAL
ACCT NO. ACCOUNT DESCRIPTION QUANTITY COSTS GuANTITY LABOR Md5 L Au0R COST MATERIAt COST COSTS
.......... .......................... .......... ............. .......... ............ ............. ............. ..............

252.3652 7.5 IN + LARGER 7,455 74 5 Ma 9,656 566 18,077

252.365 PIPINv 7,455 761 FH 9,d63 1,036 15,354

252.366 VALdES 1 LT 3,300
..........__............__.__........

252.3661 u A TE

(?~~~)252.5662 CHECr

252.3663 GLO9E
C3

252.366 VALVE 5 5,3uu ~}[3 3,300, ,

I- JF3 O252.367 P I P ! '. c - AlsC.ITEFs
~~-'

...........__.....____.___.........__ r i

252.3671 HA.GEOS . SUPcJWTS 1000 se 1,5CC "~ e
EES2)

-

252.3672 IN SUL A T I JN <
p,,

252.36 73 SpfC1ALTIES i

252.367 PIPING - MISC.!TEMS 1,5;- 1,500

252.36 AUR.S IE Am+C OND E NS A f f sETPN 19,75$ 964 MN 12,537 1,304 35,596

252.37 AUE dO!LER STACKS * CJCT

252.36 Aus dOILER BL0wDC.,
.....____................... ........

252.383 T A: K S AND PLESSUR VESSEL)
..........__....__...___...__........

- -

252.3831 AJx dOILER 6LO.DO.N TANK 1 tA 5,000 1 LT 100 MH 1, 304 131

252.383 TANK $ AND PRESSURE vtSSE.S 5,C00 10) MH 1,304 13] g,4}Q

252.385 P [ P] N G
-......__.............. ......______.

a

;_a- . ri1C
W

h? |hl () ()||
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PLANT CODE COST 8 ASIS 2,$/1,7 g s sc As _ PI O LL E TC.N. US A
Od/10/77

610 07/76 1232 MwE COAL FIGED F O S S IL PLANI

....... factory ........ ...................... SITE *****...............* * TOTAL

AC CT NC. ACC0JaT DESCRIPTICN QUANTITf C05T5 GuANTI'Y LAB 3h HR5 LAuGR COST MATERIAL COST COSTS

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

252.5351 2 IN + s1 ALLER
____________.________.____.__________

'10 Ld 123 /. a 1,592 533
252.5 511 CS/NNs

123 mn 1,5<2 533 2,125
25?.5851 ? It + SMALLER

252.3d52 2.5 !* + LAsGE.

'25 M- 1,5s> 533 2,125
252.3:' Pirita

252.3d6 VatvE5 1 LT 2v9
______.______.______________.__._____

(v)252.3361 GATE
- --

252.3dt2 CHEC< 7c

252.336) SPECIAL 4ALVE$ ( _ j
____ .__________._________.________._

. _ . - ,

hb b \

?52.5e$41 ato.0C.N L. i ,}
2 5 ? . 5 * *d SPE C I AL VALVES L- '*

200
2C3 P-252.386 vALVts

a

252.567 PIPING - 15C ITEMS
______.___.._______."__.___..______._.

252.3871 maNOEES + SJPPORTS 80 Lu 120

252.3872 IN5dlATION

252.3575 SP EC I AL T IE S
12C

252.587 PIPING - MISC ITEMS 120

252.38 AJA e0ILER BL0dOOwN 5,32C 223 MH 2,90) 664 B,EB4

252.59 AJA STEAM Sf5 COMPLETE I+C 1 LT 85,000 *LT 68D MH 8, 31 3 416

252.5 Aux!LIARY STEAM SYSit M 1,145.tS6 16871 MH 216,212 25,264 1,389,142

'7/ Y 002
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******* FACTORY a**=**** ***********=**=*****== $1TE ***************=******* TOTALACCT a. C . ACCOUNT DESChlPilON QUANTITY (3515 wdAN !TY LAdQR Hks L A 'S y k COST MATERIAL CO5T COSTS.......... .......................... .......... ............. ........ ............ ..... ....... ............. ..............
252.4 PL ANT fuft 01L 5VSTEV
_..... __............................

252.41 woTArt:.s MACHINERY
.............._............. _.......

252.411 FUEL OIL UNLOA0 PLMP+MJiak I cA i 1,iJO 1 LT 59 MH ??? 78_ ..............._........_..........

252.4111 FUEL Clt JNLUADING P L '4 9 '

_

s

252.411? rutt Cit UNLD40 Fu=P =0Tcw
.

252.411 FJEL O!L UNLOAD Pu*P*'OTJW 1,2JO 5* ke 771 76 2,C57

?52.41 R3fATINu VACHINF4v 1,20C 5) Mn 779 76 2,C57

252.43 Taws A '. ) PJEd5UWE uf55EL5
._..........._s.......___...._.......

252.451 OLANT F0EL JIL 5TCkAGE Ta 1 Ea 1414 ** 25,100 16,303

2 5 ?. * TANns A,o PeEsSURf s E $5tL 5
,

1914 er 25,1Ua 15,500 43,40U
OI

U
C3252.45 P l a t t, ; r e

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

252.451 2 IN + SMALLtR
' ' ,}..................___..............__

N L;252.*511 C5/NNS
g7

252.451 2 IN * 54 ALLER I>-

252.452 2.5 IN + L.=GER
_................._ .................

252.4521 CS/NNS 920 LB 1,360 1 LT 136 Mr 1,73$ leW

252.452 2.5 !N + LARLEa ?,360 133 MM 1,755 179 3*345

25?.45 PIPING 1,380 133 MH 1,786 179 3,345
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PLANT CODE COST dASIS 2.5/1.7 IN ao As - FI D DL E T 0.N, u S A

610 07/76 1252 M=E COAL FIRED F0 5 5 !L PLANT 08/10/77

....... FACTOkV ******* *.******************** SITt *=****..******...****** TOTAL

ACCT NO. ACCJLNT D E S C R l f Y '. 0 % Q 'J A N T I Y C35I5 GuANTITY LA908 ndS lao 0k COST MATERIAL COST COST 5

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

252.46 VALVES 1 LT 1,e.

.____..___ .. ...____...... _________

252.4t8 PLvd

1,83J
252.*t WALvE5 1,5C;

252.47 PIPING-*ISC liEM5
..__ _.._______.......__ ....___ ....

252.*71 M A .o f 4 5 SLPFehT$ 16 -. Ld 2/J

252.4?? I P. s u t AT!;7

252.473 LPtCIALTlf5

270
25e.4' FIPIP,u w!$' lifv5 27e

252.43 F;,7 aT!sN5/5.Ib$
.___.._._...._.___..______..__..___..

252.491 Ps avT ivil OIL Siu Ta FNDT
-____ .__ ....___._______ __..___..__

''~
2 5 2. 4 v ' 1 e x:AsaT:3N w3a,

7--....__________.._. ___._____....___..

c:f J c2 200 Cv 53 vn $5$ 200
252.49111 EARin E N C A v A T i t a. __ g

([['lu) (
U 250 Cy 75 Mn 74 6 250

252.49112 oArmFltt
L

Mn 1,282 450 1,732
252.4011 EnCAgATION .0aa g;;;;] L ,_;

is ,

-r

252.4912 C C JC a f f f s0RK
...____.______..._________ ___ ....__

1500 CY 525 MH 5, 74 2 1, 3 0 'J
252.49121 F0dw.cnw

3 TN 75 *H 97] lpl25
252.49122 REINFC=CING Sifft

5C Cr 66 Ms 875 1,600

252.4v123 C L .C R t i t

665 MM 7,61J 4,025 11,635

252.4912 CONCRETE h04n

25C Cy 250 MH ?,43s 1,309

252.4915 C04PACTEJ SANo orc
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L''d ! T E D E NGINE E N S & CONSTRUCTORS INC. PAGE 228

PLANT CODE COST BASIS 2.5/1.7 IN HG Av - P ! DDL E T 0wN,US A

610 07/76 1232 MWE COAL FIRED FOSSIL PLANT 08/10/77

******* FACTORT ******** ********************** SITE *********************** IOTAL

ACCT NO. ACCOUNT DES (alPTION GUANTITY COSTS GUANTITY LAdQR HRS LABOR COST MATERIAL COST COSTS

.....*.... .......................... .......... ............. .......... ............ ............. ............. ..............
.I

261.113 SusSTRUCTuRE C ONC RE T E $122 MH 59,201 48,116 10 7, D 7

261.114 S UPE R S T R UC T UR E
______.__..___.____.......______..___

_

261.1141 CONCRETE WOR (

261.1142 SidJCTURAL + MISC. STEEL
_____...____...__._________.______.__

261.11421 S T RUC TUR AL 5 TEEL 6 TN 90 MH 1,1 71 4,350

261.11422 GR AT I NG (GALv) 100 SF 17 MM 223 500

261.11423 HaNoa A!L 6C LF 36 MH 468 600

261.1147 STRUCTuwAL + MISC. STEtt 143 MH 1,562 5,250 7,112

261.1143 EATtd!OG . ALLS
_.___.__..___.___......______._______

261.11451 CONCdfit

1575 SF 344 PH 3,925 3,850
261.11432 mas 3NRy

344 *H 3,925 3,650 7,775
261.1143 EXTERICR watts

C~C)261.1144 R O JF DECA
__........________ ________._____.__. _

b C3]
261.11441 METAL wC3F DECK L- C3 965 SF 57 MH 744 965

57 MH 744 965 1,709
261.1144 ROOF DECt ;

261.1145 dOJFINo + FLASHIN6
______.._______________.._________ _

C 965 SF 63 MH 917 1,2G6
261.11451 9.J. ROGFG, I N SUL TN, + FL a

tr
Di MH 9II 182bD 2#l25

261.1145 ROOFING + FLASHING

261.1146 IN TF R IOR WALL $
..__..________._________.....____.._-

.



ub!TfD E *iGI NE E R S 6 CONSTRUCTORS INC. PAGE 229PLANT CODE COST dA515 2.5/1.7 IN Ho AV - P. l D C L E T C . N , U S A
419 07/76 12 32 MwE COAL FIRED F055 f t PLANT 08/10/77

~ '

..e.ee. FA(TONY;*a*4**** ****a*=*************** SITE *********************** T0!ALACCT NO. ACC00N1 DESCRIPTION Qa A N T I TY .C35T5 eaANTITY LABOR MRS LAuo4 COST MATERIAL CJ57 COSTS.......... .......................... .......... ............. .......... ............ ............. ..*....... a. **************

261.11461 CONrRETE WALL 5

261.11462 MA50NR) d A ll.5 250 SF 63 Ma 719 700
261.11463 PARTITIONS

261.1146 ' 'ERICk WALLS 63 MM 71d 700 1,41'

261.11'.7 DOJ 5 + .!N?O.5
_................--..............-...

261.11471 EOLLING STEEL 006 5

261.11472 PE=50"NEL DOCES 15 SF 105 vn 1,213 1,600

261.11473 SASH + u t A l l 'e 6

201.1147 0,045 + .INa0 5 1J5 %~ 1,213 1,o0J 3,C15

261.1149 PAINTING
..........................__......___

261.11491 C C '.C n E T E

261.11402 57-it.'R( T. 40 a Se5 45

261.11403 *ETAL LECA 965 SF 19 9H 1d/ 97

261.11474 HANDRAIL f'''m 60 L F 12 MN IIS 6
s

261.1149 PAINTING 7i MH 650 151 831D

261.114 SUPEGSTRUCTURE % 651 PH 10,065 13,922 23,987

%
t_. ')

261.117 dULKnEAD
........................_ .__........

.

261.1171 STEEL SHEETINo ) 52 IN 32C MH 4,397 11,200

261.1172 STRJCTURAL STEtt 2 TN 30 Mr 33> 1,450

261.1173 GRAVEL FILL 265 CY 80 MM 796 1,325

261.1174 DRE05tNG 11500 CY 2300 P. H 25,704 23,000 f . . ,. -,

(f f /b



UNITED fNoINEERS 6 CONSlavCTONS INC. PAbE 230
PLANT CODE COST 8 ASIS 2.5/1.7 IN HG Av - PISOLET0hN,dSA

610 07/76 1252 MWE COAL FIRED FOSSIL PLANT 08/10/77

......* FACTORY ******' ******.*******...***** SITE ********************..* TOTAt

ACCT NO. ACCOUNT DESCRIFf!CN QJANTITY COSTA GUANTITY LA60R HMS LAdCR COST MATERIAL COST COSTS

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

261.1175 RIP-1 'l(*) 10 'Y 15 MM 149 100

261.117$ CHA.. L l '4 s FENCE (?c1 nIGn) 262 Lr 79 xn 750 1,705

2c1.117 BJLKHEAD 2624 MH 35,1$4 38,778 73,942

261.116 PRJf E C T l /E 0 0 L P H i t. S
.. .................... _..._........

261.11A1 =a00 PILis e75 Lt 155 ms ' e;? 2,700

261.11R PWJTFClivE 00LPaINS 155 ms 1,857 2,700 4,552

261.119 bu!LOING SfaVICES
-....................................

261.1191 FLOa 0 4 A I ..S + P l > i ., ; 6 EA 660 ms 8,554 o,UC0

261.11v2 NE AT I No * JENTILATINu
..... ......__.._....................

261.11921 AX1AL =ALL FANS 1 EA 1,500 1 LI 41 MH 521 53

261.11922 ELECTRIC UNIT HEATERS 2 tA 1,5J: 1 LT 100 Ms 1,250 125

261.11925 IN5'auMENTATION + CONTdal 1 LT 1,5Lu 1 LT 12 yn 1*o 7

261.1192 NEATINu + vtNTILATING 4 , 5 C f' 155 FN #9J5 185 6,5Bd

201.119 Ou!LOING SEay1CES 4,50u 61 4 an 10,45d 6,155 21,142

'&
261.11 INTAKE STRUCTURE 4,500 12102 ms 147,495 132,249 264,244

t7 -y g7
I

h~261.12 DI SC H AR6t STRUCTUNE
(".,, _..--.................................

y ;L- .p
$

261.121 EXCAVATIJN WORE
-n........_____.. ___..._ ........._.._

L,t" C);
80 Cy 20 MM 215 60

261.1211 EARTH EXCAVATION

80 CY 24 MM 259 60
261.1212 O A CK F ILL

2000 Cy 403 MH 4,992 4,000
261.1213 ORE 0GINu

Ih , I ' [ ,i/

1
* *L.
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- '. UNITED E N 51 EERS s CONSTPuCTORS INC. PAGE 231
PLANT C00E COST 4 ASIS 2.5/1.7 j% MG AV - PICOLETCmN,v5A

610 07/76 1232 MdE C0AL FlafD F055!L FLANT 08/10/77

FACTowy ........ ...................... SITE ....................... TOTAL.......

ACCT NO. ACCvudi of5CEIPTIGN QUANflTY C05TS wJANT!17 LAdOk HRS LABOR (U5T MATERIAL COST COSTSi

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

't

261.121 EX(avail 3N .Qkn 444 wd $,446 4,160 9,606

i

_c 261.?22 otAc!Nu p!LFs <sffEL) 20V LF 67 "M 823 2,400

2 6 ' .1 / ' 4: 9.aap (12 is;(A) 45 CY 68 MM old 450

,
261.12" daas F. R PILES ( 000) 240 Le 43 MH 657 960

se'.1) Dist~asG[ sTgJc';wr 62v "" 7,6L6 7,470 15,570"

?61.1 *AAELP =T6 : Ji O!aCH dTA 4,5; 13522 mn 155,1;1 140,219 299,820.

-

261.2 CI4C saite pu .d v HGuSF
-._. ..._....._........._..____._....

267.21 $ U I L D i '. m $T4J(Tcst
...... ._....__......_.__ ......._...

261.211 txCa vATIn .04A
...--............_._...._ _ ..._ ....

261.2111 FAdi- EaCAVATIO. 11'L CY 29d Mr 3,191 1,170

261.2?12 40 !aCab2T!;. 31; (f /4d1 5a 26,$t1 12,400

fQ261.2115 C O 4: GETE FILL

261.2114 "ActFILL C7 1R Cy 57 M .4 566 iga

CD
261.?115 Po'o!NL *c LT 375 MH 3,495 3,000

p ]_261.211 E x C ,s g a T I c N s 0 r, ( c_ 321C "H 33,813 16,780 50,593
- L) Q
CC)

261.215 SuoSfavCTUaE CONChfTE Q
....._..___ .__..____....______._____

' 261.2131 FOR* work 720 Gr 289 Ma 5,192 720

261.2132 AffNF04CING STFFL 75 TN 1875 M9 24,214 28,125

261.2135 C 0 *4 C e F I E 770 Cr 578 MH 5,905 24,640

261.2134 EMHFOCED STEEL 6 TN 750 MH 9,020 6,400

261.2135 FLO0d FINISH 2400 $F 45 MH d69 64
. ,

, , fl/ I
Uc 6

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



UNITED ENGINEERS & CONSTRUCTORS INC. PAGE 232
PLANT CODE COST 94515 2.5/1.7 IN H5 As- M100L E T onN,U S A

61C 07/70 1232 MdE COAL FIRED FOSSIL PL AN T JB/10/77

....... FACTORY *.***.a* **=***=****=********** SITE ******e.************* . TOTAL

ACCT NO. ACC0JNT DESCRIPT10N Quah,lTY COST $ GuaNTITv LA60R HRS LAdOR COST M A T E R I A L. COST COST 5
........ 1~. 4.......... .......... ............ ............. ............. ........................ ..........................

261.2156 s4TEWPk00 FIN 6 ~~- 70uu sF 141 Ms 1,505 700

261.2137 COeSTRvCrlaN JOINTS 360 SF 3o0 M- 5,97; 560
..

261.2136 Ru w!NG CONC =ETL SuwF4CES -

261.2159 . IRE FAdRit 500G SF 100 MH 1,271 600

MH 49,77] 63,629 113,399
261.213 SJd5TRUCTUkE C01 CRETE - '

261.214 5JJtWSTdJCIURF
_______.___...._______...._ .__......

261.2141 C o..C w F T F .ORK
.__.________........___...._________.

261.21411 F0w*.0=n
.___...________......___....._____...

261.214111 F0aa.0a. .000 3450J SF 13d]C Mn 152,355 54,500

261.214112 F0ww.OkA-METAL

13500 Ms 152. 5 34,50J 186,885
2c1.21411 FORw.Oss

261.21412 E E ! *. F . STEtL 150 iN 39Cn an 50, 5 e 2 46,750

1500 Cy 2275 Mn 25,252 41,600
261.21413 C01CRCTE

7 TN 876 MH 10,535 9,800
261.21414 E McE D c t ' STEtL

5600 SF 55 MH 562 56
2' 2*41 5 FLOOR FIN!SH =

CS) C7

261.21416 d A TE R PR 00F lf45 e' 610L SF 162 MH 1,513 610

261.21417 Ru961NG CONCRETE SURFACES -[ 325C 5F 76 Ma 015 35

C5 e4C SF d40 MN 9,277 e40
261.21413 (ONSTRUCT 50N JOINTS

0 22006 MH 248,776 136,3d7 385,165
261.2141 CONCRETE =0RK ., g

#

261.2142 ST RUC T + MISC. STEEL F

....__.__.___.........__.__.______.--

50 T" 7 '2 0 M s 9,765 36,250
261.21421 STRUCT. STEEL

.



, . . .
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UNirF0 ENw!NEERS s CONSTRUCTONS INC. * AGE 235PLANT C00f COST HAsIs 2.5/1.7 IN Ho Av - PIDDLETO.Nav$A
61C 07/76 123? PmE COAL fikfD F O 5 s !L PLANT a6/10/77

....... FACTCHY *.e...a= ****... ***..ea ..... 3ITE ****.****************a= TOTAL
ACCT NO. AC C 0vNT OFSCRIFTION JUAN 11TY CasiS GvANTITY LAdok Has LA60w COST MATERIAL COST COSTS.......... e.............. .......... .......... ............. .......... ............ ........... . ............. ..............

261.21425 MISC. FRavE5, t1C. 3 y ., 359 ,, 3,955 3,399

261.21425 FLJ0w 6dATIN5 (GALV.) 84J SF le3 M 1,$b1 2,570

261.2142c 5iAIS IwEAos 8 I8 o MM 7d 260
261.21427 hA%>dAIL5 ' 20C LF 123 M" ',5o 2 000

/61.214) 5TducI . *ISC. STEEL 11o; ., 95,21d 44,350 59,569

261.2143 Esitalvg .atts
............................._ ......

261.276il CovCdfrE .AttS

261.2145? deTAL SIvlN5(Issut ATF>> 275L 5F 553 xn 6,276 11,000

2S1 T6' EET'4109 . ALLS
, 3 5,- ,, 3,j7g jj, gg 37 g7

261.21.4 suct cFC(
---------------......................

261.21441 =eTAL 203F at'" 2 e Ci u SF to7 AH /, 173 g ,3 93

/$1*''c4 9"Jr 's(5~
a

*H 2# ??t 2'500 4,976
c--%

261.2145 40FING * FL45HINu cy }
............,........................ mJ

LJ261.21451 9.u. eo; FIN 6, FLAsm!NG+!NS 2600 SF 193 MH 2,642 3,500

261.2165 400FING + FLAS"!NG 176 PH 2,642 5,500 6,142u
c=D

#~261.214$ I;TEEIOG MALL 5 + FARTIT.............'................ _.......
r:a.-

261.214$1 CONC 4ETE .ALL5

261.214$2 MA3CNkY sALL5 1D50 SF 270 ms 3,0w1 3,024

261.21463 PARTIT[qNS

261.2146 Ir' ERICA .ALL5 + PARTIT. 270 MH 3,001 3,024 6, . C '

~% j

l [, )
'

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



PAGE 234
UNITE 0 E NGINE E R S 6 CONSTRUC T ON S INC.

PLANT C ODE C0if OASIS 2.5/1.7 IN Hu Av- PIDDLETCWN,JSA
08/10/77

610 07/76 12 5J MwE COAL FIRED FOSSIL PLANT

......e FACT 0aY ******** ********************** SITE *********************.* TOTAL

ACCT NG. AC(0dat DESCkIFTION GJANTITT COSTS JJANTITf LAdOR HRS LA60R COST MATERIAL COST COSTS

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

261.2147 00025 + dlN00d5
................____..........._.....

144 SF 72 MH 655 2,016
261.21471 ROLLING STEEL 000k5

140 SF 96 MM 1,157 1,660
261.214.'l PERSONNEL 000RS

50 SF 3? M9 371 960
261.21473 SAS" + GLA21No

2C2 mo 2,345 4,656 6,999

261.2147 00045 * .1N00.s

261.2544 PAINTINu
.. ......_.____...._.._...... .......

261.214J1 (01CaETF

3 7m 15 An 144 Id
261.21=,2 STEFL vE(

261.214d5 AETAL LECA j ic10 55 So *s 55D 2o0

./
2 M4 Lf AL Ms 5s3 20

261.21444 N AN0a A IL 7 c7
111 % 1,CDs 516 1,381

[" 9. 1.2144 PA[NTINC &, 'n

Ca}
261.214 5JrFk5T.u(TJat ~3 cgCP /4671 M4 2 61, 5 7 d 2Ce,J57 4 e 7,615I

C{,&) Q
3 2 f. 5 6 MH 365,157 266,446 651,6C5

Je1.21 t' u l t D i r4 51wutTJRE ,-

rr

261.22 H J AL 3 ] NG SE RVICE
...............__ ._____...___.__ .__

261.221 flu * JING + OGAINS
__........__....____.. ..___...___-._

261.2211 =G:F CHAIN 5 5 P1FINu
___._____......._.....______.........

3 EA 79 MH 1,024 1,000

261.22111 OR& INS

261.22115 P I P i t. G CALL 2.5 IN + LSR)
__.... _ _................. __..___.

261.221151 GALv STEEL /NN5 9120 L6 14,592 1 LT 1567 MM 17,716 1,772

261.22115 PIPING ( AL L 2.5 IN + LGR) 14.592 1567 MM 17,716 1,772 34,C60

f|
'. c) %| ,



UNITED E NGINE E R S & CONSTRUCTORS I P. C .PLANT CODE COST 64515 2.5/1.7 IN Hi AV - FI D DL E T O.N, u S 4 PAGE 255
610 07//6

12 32 MwE COAL FIRED FOSSIL PL A N T 08/10/77
....... FACTORY e.e.e... .........ee...e.....** SI1E *********************.* TOTALACCT N O. ACC0aN1 DESCRIPTICN QUANTITV COSTS GUANTITY LABOR MR5 L ABOR COST MATERIAL COST COSTS.......... .......................... .......... ............. ,,,,,,,,,, ,,,,,,,,,,,, ,,,,,,,,,,,,, ,,,,,,,,,,,,, ..............

261.2211 ROOF DRAINS 6 PIPING 14,592 1446 MH 15,744 3,372 36,705

261.2212 FLOOR dea!NS & PIPING
__.......______.____.________.___._._

261.22121 DRAINS
30 EA 500 MH 3,889 6,000

261.22125 P!31NG (4LL 2.5 IN + LGR)
________.__.___.._____. _____......__

261.221251 C l / N 'v S 25640 Lo 5,157 1 LT 46v Ma 6,077 603
261.221252 PbC/NNS 300 LF 3,500 1 LT 121 MH 1,565 157

261.?/125 PleJNb (att 2. $ IN + LGR) 8,td7 590 Ms 7,642 765 16,864

2$1.2212 FLOO6 00 MINS s pIptNo g,457 690 Ms 11,531 6,765 26,753

261.221 PLUMdING + ORAINS 23,0%9 2 Slo Ma 50,275 10,137 63,461

261.222 NEATING, VENT, + AIR LONo 1 LT 30,000 1 LT 216 MH 2,795 279.._________._________________________

261.2221 ROTATING MACHINERv
______..______.__.__.__.___._____.___

261.22211 PROPELLE4 FAN + MOTOR
. . . . _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _

f_ . }'
L

~

261.222111 PEOPELLEW FAT C2r _]
261.222112 PROPELLGd F4N "0TCH Q

261.22211 PROPCLLER FAN + MOTOR F

m

261.2221 ROTATINu MACHINERY
he

261.22)2 HE AT TRANSFER COVIPMENT |Q_____. ___.___._______..__.__..___-._ U

261.222<1 ELECT #1C UNIT HEATERS +MT4
... _____.__.____.__...____.___. ___.

I- f. J-



PAGE 256
UNITED ENGINEERS & CONSTRUCTORS INC.

PLANT CODE COST dA$15 2.5/1.7 IN HG Av - FIDDLETO.N, USA 08/10/77
610 07/76 1232 MdE C0AL FI R E 0 FO SS 2L PLANT

.................. ... SITE ********.**..**.*******
TOTAL

ACCI NO. ACCOUNT DE SCRIPT ION auANTITY C0515 QUANTITY LABOR HR$ LABOR COST MATE 81AL COST COSTS....... FAC'^Ry .......

..**e..es.****

..... *... .......................... .......... . . . . . . . . . . . . . .......... ............ ............. .............
261.222211 ELECTRIC UNIT HEATERS

261.222212 ELECTRIC UNIT HTR MOTORS

261.22221 ELECTRIC UNIT HEATERS +MTR

261.2222 HEAT TRANSFER E 'J U I P M E N T
.

261.2226 V Att E S + DAMPER 5
.....m __............___.______,.....

261.22264 SP t C I AL JALWE5 + CA*FERS
.....__.___.....-_...._______.....--.

261.222691 INTA(E L3UwEk5

2 61. 2 2 2 6 J SPECIAL VALvf5 + OA*PER5

261.2226 VALVES + LAMpfR5

21 6 M 2,793 279 33,072

201.222 HEATING, VENT, + AIR COND 30,000

2500 SF 750 MH 9,222 4,500

261.224 L l u M T ! *. G & SEEv1CE PC.EL

+ CONTAOL T LT 2,000 1 LT 16 MM 176 to

261.223 I N 3 f R UM E *J T a f 10 N
3316 MH 42,'.36 T4,026 112,>61

55,049
261.ci doILOING SENJICE

35376 MH 407,645 501,372 764,C66

261.? CIRC MATER pump N005E 55,049

6
261.3 Maat up .Tk PRETkEATMNT 3LG -T

CD) cy
...... .........................___..

261.31 BUIL D Ins ST RUC T uR E
.-...__________.._...............___.

W L"'r:r:.___u nn:' :.c::........... Q
2630 Cv 657 MH 7,037 2,650

261.3111 EARTH E !AVAT!ON
P' 260 Cf 224 MH 2,401 1,120

251.5112 RO( EnCAgar10N
a nf3 r

| ~- - | ra,,i'
.
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UNITED ENGINEERS 6 CONSTRUCTORS INC. PAGE 237
PLANT CODE COST dAS!5 2.5/1.7 IN HG Av - FIDDLET0wN,uS4

610 07/76 1232 MmE COAL FIRED FOSSIL PLANT 08/10/77

******* FACT 0hv =***.*** ********************** SITE *********************** TOTAL
ACCT NO. ACC0uMT DESCRIPTICN QUANTITY COST 5 GuANTITY LABOR HR5 LA80N COST MATERIAL COST CDsTS
.......... .......................... .......... .......... ............ ............. ............. ..............$............

261.3113 CONCaETE FILL 70 (v 71 MH 726 2,240

261.3'.14 FILL + 84CxFILL 2275 Cr 683 MH 6,799 2,275

261.3115 DE ATERING

261.311 Excav4TICN WORK 1635 MH 16,963 5,265 25,228

261.515 SJasiascTuRF CONCktTE
------.....----.--...---.---......_ -

261.3131 Foaw.Okt 2200 SF 88U MH 9,717 2,200

26?.3132 4EINFORC2NS STfEL 22 TN 551 MH 7,113 8,250

261.3133 CONCWETE 430 Cr 323 MH 3,293 13 760

261.3134 EM9EOCE3 STEEL 56C Ld 34 MH 407 392

261.3135 FL334 FINISH 67o0 SF od MH 695 68

261.3136 .4 TE R PR 0 0 F I NG 6760 58 135 MH 1,256 676

261.51t? CONSTRUCTION JotNTS 7c SF ra MH 773 70

261.5133 dJos1NG CONCRETE Su= FACES 255 SF 9 MH v1 3

261.513 SusSTRuCTuWE C O ** C R E T E 2070 MH 23,352 25,419 48,771

261.314 SuvERSTRUCTURE
- - - - . - - - . . . . . . - - . . - - . - - - . . - - - . . . . . -

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

LJ
261.31411 FORwa0kr

Cg m--------- ..--............__.......--
,

261.3141?1 FOR9wCRK .000 18o 55 140 MM 1,543 166
.

261.314112 F04" OR(-METAL La C 3550 sF 212 MH 2, 761 3,195

261.31411 F0am.0RK h- 352 MH 4,309 3,381 7,690

261.31412 REINFORCING STEEL 3 TN 230 Mn 3,615 3,000

'~l'. , ,
, ), [ j* d (r

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



UNITED E N 51 N E E a 5 6 CONSTRUCT 0GS INC. PAGE 238

Pt - NT CODE COST HASIS 2.5/1.7 {N HG Ag - alDDLETO.Nav54
610 07/76 1232 mE (uAL FleED FOSSIL PtANT 05/10/77

....*** FACTORT ........ ...................... SITE .............. **...=.. TOTAL

ACCT NO. ACC0 ANT DESCEIPTICN QUANTITY (OSTS ;uar. ITy LAs0s nRS i 30R COST MATERIAL C05T COSTS

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

261.514'5 C ONC d Eif 79 Cv 154 FM S.423 2,528

261.51414 Ev atDDES SiteL soc Ld 54 *H 407 592

261.514.i FLJ0a FINISn 3552 SF 35 MM 556 36

261.31413 w A T E R PE 0]F I N6

261.51417 ku3s!NS CONCRFTt SsaFACES

35 SF 25 '4 ?>4 25
261.!141? NSTsuCTIJ. s : ! .. T 2

to5 Mr 1.,5s1 9,500 19,721
sol.!141 CONC'ETi .34<

261.5142 ST JCTg4AL . Mih( STEEL
..._______..___________________. ____

152 TN 226) ** 27,67J 110,20v
261.514?1 S'..(1 4sL STitt

TN 5. FM c51 1,100
261.51L25 MI'CiluA4E005 Fa4.is,ETC.

( 1017v 55 27 *s 573.

261.51425 F L ]] v.ATINo (uAL..)

50 EA 25 Vn 532 1,050
26'.316?S S T AI; TctA05

5L LF 3; 'd m 547 2CJ
261.31627 aA ,,4A:L

,

2# 12 "" 51,59? 113,560 144,757^

261.5142 STdocT 5AL . MISC STt L

G *) D .i Y

261.5145 E x TE n lus =ALL5 M
s

___________.._______________.________ g 7j -

261.51451 C 0 '2 C a E T E . ALLS

261.31452 3ASONs; d4LLS

3175 SF 1C55 Ms 15,47? 20,700
261.51455 METAL Insula f t D SIDING p_

261.31454 w!NDo. WALL

1C55 Ms 15,672 20,700 54,172
201.5145 ext-41Ga MALLS

261.3144 R0 3F DECK
____.._____.._____________..__.....__

261.31441 METAL R03F CECA

7j* ( "itn
Ib U) [_ U'



_ _ _ _ . . _

UNITED E NJI NE E 8 5 4 CONSieuC T OE S INC. PA6E 239PLANT CODE COST dAS!5 2,5/1.7 IN HG As - P 10 0L F T U.N, J 5 4
010 07#7S 1252 5.E COAL FIdEC FOSSIL PLANT 06/10/77

....... FACTO y ........ ...................... SITt *********************** T7TALACC1 NC. ACCCU1T OFSCRIF!!; suANTITv C05T5 GvaNTITY LAdQG N.5 LAudk COST MATE 81AL COST COST $.......... .......................... .......... ............. .......... ............ ............. ............. ..............

261.51442 PRECAST CCNCeETE pass t s calv sr 545 =a 7, 034 6,566

261.31445 (CM*ETE FILL g) (y 379 pg 9,7 7 g,77g

261.51444 R E I N r ' E ; '' '. 6 5TEtt- 6 IN 15J Nm 2,5 4 $ 2,250

261.516. 40CF DElt a30 MM 11,164 15,d36 25,C0J

261.5145 -. 8 : . + r t a s s t .u
.--...--.......___.__................

261.?1451 '.s. -0;f| s,1N5ut.+F tasm.

261.31452 4.J. W O O F + F L a s s ( t. , t s, 5 ; t ) eggu Sg 3,3 ,g 4,5 7 e,3 g

?S'.3145 4 3 0 81:.G + FtAa-: NL 51 s 4,5;7 o,3gg ij,437

261.514e I.Tr,Ius .att5 . gawTir;.
----.-....-..........._...__.........

261.514$1 CONC *ETs . ALLS

261.314c2 C 0 '. " , F t c , toc. $gg g, gg3 ,g ,$,7

261.5143$ wrfat ceA*7!TI- .s

261.5'464 PLA5'f4 JO PAETITJONS

JS1.51.$ INTERICE kALLS + FAdTITIL. 14, fg i , 5,7 g4g 37

261.5147 00 ms + .!Nov.s
.-. --.--.------..._........ .__.....

261.31471 NOkINs STFEL 003s5 [EZIZJ C3 4J) 5F 26$ PH 3,22> 6,J3)
t~

[5 sf[)]261.51472 550SJN".[L J00k$ CZ 23 170 SF 114 pq T,5MJ 2,J40

Q261.51473 SASw + eta 11NG CZ23
261.5147 COLw3 + wlNDO.5 b- __3 Sol Mn 4,6: e 6, d 70 13,579O

b-
261.5144 .4LLS, FLOORS +CFIL6 FINISH 5

261.3149 PAINTING
---..--....__ ._........._..._......_

I

rf 8 '| l



PAGE 240
UNITED ENGINEERS 6 (CNSTRUCTORS INC.

PLANT CODE C05T BA515 2,$/1,7 17 Hg AV - PICOLETO.N,JSA
08/10/77F'551L PL ANT610 07/7o 1232 %E TJ AL F!kED J

....... FACT 3RY ......s. ...................... sITt ..*.......****......*** TOTAL

(05 ;sANTITY LAdak 6R5 lad 0d COST =ATEd1AL C05T (05T5

...........'sACCT '. 0 . ACCJoNT O E S C , I R T I C :. GJANr!Tv
.. .......... ............ ............. ............. ... .................... ........................ . ..... ....

1C54J SF 211 MM 2,JIJ 1,054
261.31491 (CM-ETE

12) T *. c2s 48 ),957 750
261.31472 STiEL.Le(

4326 sr 8$ m, 325 432
261.31493 *ETAL LECA

242L 5f 46 Mn 45) 1,21J

261.314?e SPEC: AL 4ETALLIC P a l a. T

5( L F 1C em Jt 5

261.51475 m A ', * 4 A I L

1; r s5 58 21c m- 2, J s t 5,463
261.51cJt t e Jn v

11,5 vs 11,5c4 3,s74 2],358

le1.516 J G a ! *. T ! r. .

('
T

7252 Am 69,tS1 162,760 271,441

26'.!16 SJPERST=JCTddl ,

oJ
1. v s .' '- 12 ,.'- 21c,4c4 345,44C

t'.' e s ! L ; 1. 4 5?4 C7evi i j ~3[3
-

r;J L - -c=k
5EsVICES261.32 sJ:c,It .

.....__.___........______.__._____ ..

hP" e-

}{{})261.321 Pta o!N6 * caA: s5
...................___....________...

n_
261.3211 9; * .*AIN5 + PI r lt s

i___.________.______________.......___

4 (A 40 sn 517 600
261.32111 cwAl.s

261.32115 PIRING (ALL 2.5 I f. . L A R b E d )
_. __.. __....___........__.__.______

261.32'151 GALV STEEL /NN5 5 7Cc La 9,12 f' 1 Li 355 'd 11,231 1,108

11, 51 1,1U$ 21,!L*

261.52115 DIPING (ALL 2.5 IN+LAwGEd) 9,720 d55 an

261.3211 ROOF DRAINS + PlPINo 9,720 e95 MM 11,576 1,9C6 22,620

261.3212 FL302 CRAINS + PIPl%G
_.__...___.....____..._____.......___

4 EA GU "M 517 600
261.32121 DRAINS

261.32125 PIPlaG (ALL 2.5 IN+LAWGER)
'' ,'.________._______. . __...______..... */ ) ,*

| | |T .) J Vs
n -
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