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NOTICE

This report was prepared as an account of work sponsored by
the United States Government. Neither the United States nor
the United States Nuclear Regulatory Commission, nor any of
their employees, nor any of their contractors, subcontiactors,
or their employees makes any warranty, express or implied,
nor assumes any legal liability or responsibility for the accuracy,
completeness or usefulness of any information, apparatus, pro-
duct or process disclosed, nor represents that its use would
not infringe privately owned rights.

l
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Available from
National Technical Information Service

Springfield, Virginia 22161 1

Price: Printed Copy $11.00 , Microfiche $3.00 >J

The price of this document for requesters outside
of the North American Continent can be obtained -
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from the National Technical Information Service. -
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!,EGAL NOTICE

This report was prepared under the joint funding of ERDA (Contract
No. EY-76-C-02-24 7 7) and NRC (Contract No. AT(49-24)-0351). Volumes I
and II were prepared under the ERDA contract and Volume III under the NRC
contract. Neither the United States Government or any agency thereo f,
nor any person acting on behalf of the United States Government

a. Makes any warranty or representation, expressed or implied,
with respect to the accuracy, completeness, or usefulness of
the information contained in this report, or that the use of
any information, apparatus , method or process disclosed in this
re po rt may no t infringe 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 re po r t .

As used in the above " person acting on behalf of the United
S tates Government" includes any employee or contractor thereof or any
employee of such contractor to the extent that such employee prepares,
disseminates, or provides access to, any information pursuant to his
employment or cont ract with the United S tates Government, or his employment
with such contractor.
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PREFACE

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

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

plant is described in Volumes I and II, while Volume III describes the

low sulfur coal plant.

The design basis and cost estimate for the 1232 MW'e high sulfur coal plant

is presented in Volume I and the drawings, equipment list and site

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

lime flue gas desulfurization system. A regenerative sulfur dioxide

removal system using magnesium oxide is also presented as an alternate

in Section 7 of Volume II.

The design basis, drawings and summary cost estimate for a 1243 MWe low

sulfur coal plant are presented in Volume III. This info rmation was

developed by redesigning high sulfur coal plant for burning low sulfur

sub-bituminous coal.

fhese coal plants utilize a mechanical draf t (wet) cooling tower system

for condenser heat re moval . Costs of alternate cooling systems are

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

electrical power plants.
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SECTION 8

SlMtARY FOR LOW SULFUR COAL PIANT

8.1 INTRODUCTION

This Commerc'al Electric Power Cost Study for the 1243 MWe Low Sulfur

Coal Plant is presented in Volume III of the three volume series. This

volume contains the Legal Notice, Pre face , Summary for Low Sulfur Coal

Plant, Plant Description, Cost EstLmate, Drawings, Equipment List and

Site Description.

8.2 MAJOR STUDY GROUND RULES

In addition to the " Site Description" presented in Section 13, the major

criteri, used in the low sulfur coal plant study are as follows:

o The plant design incorporates a once-through supercritical pressure
single reheat type steam generator to supply steam to a cross
compound eight flow turbine. The heat balance shown on drawing
6515.002-LSC-6 (Volume III, Section II) reflects steam conditions
for a 1200 MWe nominally rated plant.

o Key plant parameters for the steam supply system, and the
steam and power conversion system are shown in Tables 9-1 and
9-2 respectively.

o The steam generator is designed for a low sulfur western coal.
The coal selection criteria are discussed in Section 9.2.2. The
characteristics of the design basis coal seam and the design basis

coal specification are presented in Tables 9-3 and 9-4 respectively.

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

o A full compicment of environmental and siting criteria circa
January 1, 1976 are utilized. Structural design criteria for the
major structures are addressed in Section 9.2.3.

Db6' '
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o ihe aain heat rejection system incorporates mechanical draf t wet
cooling towers,

o The design p rovides a connect ion to the utility grid at two dif f e rent
voltage levels; 500 kV for the generator connection and 230 kV for
the reserve auxiliary t ransformer connection.

o The cost estimate is developed for a single un it , with suf ficient
land area to accommodate an ident ical second unit.

o The cost es timat e 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 ef f ec tive as of July 1, 1976.

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

o The plant design life is 40 years during the first part of which
it will be baseloaded.

8.3 COST SDDiARY

The estimated total base construction cost for the 1200 MJe (Nominal) Low

Sulfur Coal Plant reference design is $402,825,229 or $324/kW based on

July 1, 1976 prices. A summary of the Cost EstLmate at the two digit account

level ic shown in Table 8-1. The cost estimate does not include normal

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

total base const ruction cos t ; nor does it include escalation and interest

during const ruct ion. Other items not included in the cost estimate are

listed in the beginning of Section 10, Cost E s t ima te . As noted in the

Foreword in Volume I, for a specific site, this baseline cost estimate

must be adjusted for regional variations in material and labor rates,

dif fe rent const ruct ion schedule lengths , and escalation and interest rates
.

incu rred dt ring const ruction.

') /
1
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A comparison of the high sulfur coal plant with the low sulfur coal plant

is presented in Volume I, Section 1.4.

8.4 COMPARISON WITH WASH-12 30 RESULTS

The tc tal base const ruct ion cos t for the coal-fired power plant (1000 FMe

net output) re f e rence in WASH-1230 which did not have flue gas

desulfurizati'n is approximately $175,000,000 or $174/kW, based upon

prices ef fective Jaauary 19 71. Thus, this 1977 study indicates

approximately a 87.9 percent increase in the cost of the plant in t e rms

o f $ / kW. The principal f acto rs cont ributing to this increase are as

follows:

o Cost escalation f rom January 19 71 to July 19 76.

o Environmental consideration af fecting the magnitude of the plant
design, analvsis e.nd siting requirements.

These re s ul t in increased engineering, managoment, labor, equipment

and material costs due to escalation, increa .d scope and lengthened

schedules.

The increase in direct const ruction costs of the current plant design

over those estimated in WASH-1230 are directly related to 1, creases in

the quantitics of the v rious const ruction materials required for compliance

with environmental and siting criteria circa January 1, 1976, and the

fact that the current plant is larger, with a net output approximately
.

24 percent greater than the power plant referenced in WASH-12::0.

Following are examples of the dif ferences in the quantities of some of

these const ruction naterials:

8-3 71*
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WASH-1230 Coal Plant Low Sulfur Coal Plant
1000 MWe Net Output 1243 h'We Net Output

(1/71) (1/76)

Concrete, cu yds. 76,300 81,600

6 6Reinforcing Steel, lbs. 7.5 x 10 11.8 x 10

6 6Structural Steel, 1bs. 32.0 x 10 47.0 x 10

Table 8-2 is a summary breakdown of the direct craf t labor costs and hours

for this 1243 W e reference design. The total direct craft labor cost

of approximately $88,000,000 corresponds to a weighted average hourly

rate of $12.38. Approximately 7,146,000 craft labor manhours average 5.8

manho urs / kW. These compare to averages of $9.08/ hour and 5.6 manhours /kW

respectively for the earlier 1000 MWe design reported in WASH-1230.

, n
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T A BLt_ 8-1
COST E ST L* ATE SUM"APY

TWn DIGIT ACCaCNT Lpl[L

COST HASIS 1243 W e L'N Ei!LFFF ' OAL-F IF ED PLAS
08/30/77

07/76 MIDDLEv ej l5A

FACTORY SITE SITE OITE TOTAL

ACCT NO ACCOUNT D ES C R IP T10N EQUIP. COSTS LABOR HOURS LABOR COST MATERIAL COST COSTS

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

2,000,000 2,000,00C
20 . LAND AND LAND R IGH TS

21 STRUCTURES + IMPROVEMENTS 3,155,469 1554655 M4 18,013,514 27,552,514 48,721,497
.

22 . BOILER PLANT E QUI P PE N T 87,151,285 2174808 M4 27,375,744 5,950,999 120,478,028

23 TURBINE PLANT E QUI PME N T 81,230,723 1853747 M9 23,706,125 5,291,549 110,229,397
.

24 ELECTRIC PLANT EQUIPMENT 7,480,100 1041778 MH 12,782,945 7,629,575 27,892,620
.

25 MISCELLANEOUS PLANT E QUIPT 5,7.2,267 2 5 917 $ M4 3,323,701 811,186 9,857,154
.

26 *AIN COND HEAT RF J EC T SYS 11,547,10) 261506 44 3,230,373 1,072,055 15,843,533
.

2 TOTAL DIREC7 COSTS 196,286,949 7145670 MH 88,432,402 50,307,878 335,027,229
.

91 CONSTRUCTION SERV! CE % 13,601,000 1180000 MH 12,313,000 16,872,000 42,786.000
.

14,710,000
92 HOPE OFFICE E NGRG. 85E RVICE 14,710,000

.

95 FIELD OFFICE ENGRG& SERVICE 9,402,000 900,000 10,302,000

7 .

w

9 TOTAL INDIRECT COS TS 37,713,000 1180000 MH 12,313,000 17,772,000 67,798,0GO
.

TOTAL BASE COST 233,999,949 8325670 MH 100,745,402 68,079,878 402,825,229

-
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TABLE 8-2

DIRECT CRAFT LABOR SLMMARY FOR 1243 MWe
LOW SULFUR COAL PLANT - MIDDLETOWN, USA

COST BASIS - 7/76

Site % Site %

Craft Description Labor Hours Hours Labor Cost Cost

Asbestos Worker 111,030 1.6 1,445,610 1.6

Boiler Maker 219,652 3.1 3,035,590 3.4

Bricklayer 122,707 1.7 1,400,093 1.6

Carpenter 209,284 2.9 2,427,698 2.7

Dock Builder "73 0.0 11,978 0.0

Electrician 1,259,841 17.6 15,622,026 17.7

Iron Worker 646,888 9.1 8,571,302 9.7"
4

Laborers 573,985 8.0 5,349,538 6.0

M111 wrights 147,385 2.1 1,868,836 2.1

Operating Engineers 464,761 6.5 5,800,187 6.6

Painters 209,750 2.9 2,007,308 2.3

Pipefitters 1,794,953 25.1 24,052,372 27.2

.
Roofers 9,181 .1 123,760 .1

. Teamsters 111,608 1.6 955,370 1.1

Unde fined Craf ts 1,263,772 17.7 15,760,734 17.8
C_:

,

TOTAL FOR PLANT 7,145,670 100.0 $ 88,432,402 100.0--

. .
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SECTION 9

PLANT DESIGN DESCRIPTION

9.1 INTRODUCTION

Section 9 describes the Low Sulfur Coal Plant design and the construction

support activities covered by the cost estimate.

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

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

cost estimate. This format correlates the plant design description with

the cost estimate in Section 10 and the equipment list in Section 12.

The two digit accounts used in this regard are as follows:

Code of Accounts Page

21 STRUCTURES AND IMPROVEMENTS 9-10

22 BOILER PLANT EQUIPMENT 9-29

23 TURBINE PLANT EQUIPMENT 9-44

24 ELECTRIC PLANT EQUIPMENT 9-60

25 MISCELLANEOUS PLANT EQUIPMENT 9-70

26 MAIN CONDENSER llEAT REJECTION SYSTEM 9-77

91 CONSTRUCTION SERVICES 9-E3

. 92 ilOME OFFICE ENGINEERING AND SERVICES 9-84

93 FIELD OFFICE ENGINEERING AND SERVICES 9-85

.
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A summary description is provided in Section 9 for each tajor 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 accuants, provided

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

estimates herein.

9.2 PLAhT DESIGN CRITERIA

9.2.1 General Study Criteria

The major criteria for the Low Sulfur Coal Plant study were discussed in

Section 8. The key parameters are tabulated in Tables 9-1 and 9-2 in

this section. The coal selection criteria is described in Section 9.2.2.

Design codes for the major structures and equipment are addressed in
,

Section 9.2.3 and in the Equipment List in Section 12. The design of the

heat reject ion system is based upon mechanical draft wet cooling towera. -

9.2.2 Coal Selection Criteria

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

,. .
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,haracteristics 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 coal is representative of a raajo western 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 is legally burnable.

o The sul fur contant is sufficiently low so as not to require the
use of sulfur dioxide removal equipment in meeting emission
requirements as of January 1, 1976.

o The coal field is currently providing fuel for steam electric
power plants.

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

selected for this study is presented in Table 9-3. The coal analysis for

the coal from this location and seam is presented in Table 9-4

9-3



TABLE 9-1

KEY PLANT PARAMETERS - STEAM SUPPLY SYSTEM

1243 MWe LOW SULFUR COAL PLANT

Steam Generator Supercritical pressure,
single reheat with a
Pressurized Furnace

Steam Flow
Maximum Continuous Rating 106 lb/hr 9.775
Normal Superbaater Outlet, 106 lb/hr 9.141
Normal Reheat- Outlet 106 lb/hr 7.486

Steam Pressure
Superheater Outlet, psig 3,845
Reheater Outlet, psig 650

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

Final Feedwater Temperature, F 547

Fuel Type Western Sub-Bituminous Coal

Fuel Firing Rate, Ton /Hr 770

Fuel Analysis See Table 9-4

Number of Pulverizers 7 Plus 1 Spare

Pulverizer Fuel Flow, Tons /Hr 110

Number of Forced Draft Fans 3

Total Forced Draft Fan Capacity, scfm 2,103,000

Number of Primary Air Fans 2

Total Primary Air Fan Capacity, scfm 526,000

Number of Precipitators 3

Precipitator Efficiency, in percent 99.65

I hb~' '
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TABLE 9-2

KEY PLANT PARAMETERS - STEAM AND POWER CONVERSION SYSTDI

GUAPJLNTEED CONDITION-1243 MWe LOW SULFUR COAL PLAST

Turbine Configuration Cross-Compound, 8 Flow

6Steam Flow at !!P Turbine Inlet, 10' lb/hr 9.141

Steam Pressure at HP Turbine Inlet, psia 3,515

Steam Temperature at HP Turbine Inlet, F 1,000

Turbine Back Pressure, in liga 1.7/2.5
(multi-pressure condenser)

Turbine output, MWe 1,309

Auxiliary Power, MWe 66

Net Station Output, MWe 1,243

Number of Feedwater Heating Stages 8

Generator Rating, MVA 722

Net Station Steam Rate, Ibs/ kwhr 7.35

Net Station Heat Rate, Btu / kwhr 9,057

Thermal Ef ficiency, in percent 37.68

.

~'1A 077

9-5



TABLE 9-3

LOCATION AND EXTENT OF DESIGN LASIS COAL SEAM

1243 MWe LOW SULFUR COAL PLANT

Coal Type: Western Low Sulfur Sub-Bituminous Coal

Location:

State: Wyoming

County: Campbell

Seam: Roland Smith

Extent:

Reserves: 1,000,000,000 Tons (Note 1)

Current Production: 9,000,000 Tons / Year (1976)

Projected Production: 20,000,000 Tons / Year (1978)

Major Coal Users: Steam Electric Power Plants

Note 1: Curr nt known reserve for Roland Smith seam under lease.
Th: eam is probably larger. Bureau of Mines IC 8693
estimates coal reserves for C mpbell County in which
this seam is located at 33,600,000,000 tons.

9-6 3 1 . ' ' ~/ O'
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TABLE 9-4

DESIGN BASIS COAL ANALYSIS

1243 MWe LOW SULFUR COAL PLANT

Western Low Sulfur
Coal Type: Sub-Bituminous Coal

31.8
Moisture (% by Vt. ):

Proximate Analysia (% by Wt. dry): 47.6
Volatile Matter: 45.1
Fixed Carbon: 7.3
Ash:

Ultimate Analysis (% by Wt. dry): 69.3
Carbon: 5.2
Ilydrogen 0.9
Nitrogeu 0.5
Sulfur 16.8
0xygen

Ash Analysis (% by Wt. d ry) : 28.8
SiO 9.02 3Fe 0 13.0
Al203 0.7
T10, 25.0
Cao' 6.5
Mg0 18.0
S0

3 0.4
K02 1.2
Na 0

2

Calorific Value (Btu /lb.)
8,164

As Received 11,970
Dry

.

Ash Fusion Temperature ( F Red./ F_0x.)

2140/2160
Initial
11 = W (If gt . of coal pile equals udt. of coal pile) 2180/2190

2200/2210
H= W 2280/2370
Fluid

0 |i n
^! i o ~r
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9.2.3 Structural Design Criteria

The structural design criteria used for the reference plant design are

summarized as follows:

Structures are designed to withstand the effects of various combinations

of all no rmal loadings to which they are subjected 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 structures are designed for

seismic effects in accordance with criteria established by the Uniform

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

Specification for the Design and Construction of Reinforced Concrete

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

for load calculations.

The loads listed below are considered in the buildingc designs where

applicable.

o Dead Loads - Permanant gravity loads including concrete,
structural steel, equipment, piping, cable trays and hydrostatic
pressure. The ground water level is assumed at El + 19 ft - 0 in.
Buoyancy from ground water is considered in building stabilit'j
and base mat design.

o Live Loads - Loads which vary with intensity and/or occurrence.
During normal operation the live loads considered are a snow
load of 20 psf and the lateral soil pressures. During
construction live load from crancs, wet concrete and major
equipment transport loads are also considered.

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

..n
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o Flood I.oads - The plant site lies ten ft above the 100 year
maximum water level of the North River. Consequently no flooding
of the site is considered.

o Seismic - Structures are designed for seismic conditions in
accordance with the requirements of the Uniform Building Code.

~/ 1 [. QOl/1 r t 0i
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ACCOUNT 21

9.3 PLANT DESIGN DESCRIPTION

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

ACCOUNT 21 STRUCTURES A'ID IMPROVEMENTS

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

are housed in fully enclosed buildings. The superst ructures have braced

sterl frames bearing on concrete footings supported on the bedrock underlying

the site. Grat ing floors are used wherever 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 <'rawings in Section 11. Design concepts are discussed

in greater detail in the following design descriptions for the major

accounts.

ACCOUNT 211 Ya rdwo rk

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

is defined in Section 13, 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

located below the overburden and is satisf actory for supporting plant

s t ruc ture s .

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

st ruc ture s , roads, railroads, parking areas and the materials handling

area and for the const ruction facilities. Rough grading quantities include

9-10 ne
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ACCOUNT 21

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

with landscaping.

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

for the main plant structures are included with the structure associatad

yardwork. This includes all excavation work for the steam generator

building and turbine heater and control building areas. Excavation work

for structures not included with the main excavation are included with

the structural work for each of the individual buildings. The cut and

fill work also includes hauling, dumping, stockpiling, placing and

compacting. For those portions of the structure below rock, concrete

fill is used under and adjacent to the structure. 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.

Spoil areas and storage areas are utilized for excavated material not

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

areas is practiced in accordance with EPA requiremer.:s. Temporary settling

basins are provided to collect all runoff during construction prior to

discharge into the North River.

Transformer area, above ground oil 3te rage 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

RI/er. In addition, steam generator and turbine building floor drains

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

9-11 7 ) fl Pi/
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ACCOUNT 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 sto rm

water from developed areas. Sedimentation basins are provided during

construction as required. Water courses that are intercepted near the

power plant, coat storage p ile , 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 tne existing water courses as much as

possible. Building roof drainage is directed to the yard drainage system.

Surf ace water runof f f rom portions of the coat handling, precipi' ator,

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

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

system for treatment in the contaminated yard and build'nr drainage systet.

A temporary sanitary sewage system is provided during construction.

Piping and toilet facilities for permanent plant requirements are provided

based on permanent plant per onnel requirements. All sewage receives

tertiary treatmant prior to discharge into the North River.

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

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

no addit ional improvements. An onsite asphalt road is pluvided around

the main plant s t ru c t u re s. The highwej road is paved in accoraance with

- . <, ,,a
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ACCOUNT 21

the standard thickness required for public highways. In addition, parking

aceas, concrete curbs and walks are p rovi ded .

Temporary construction roads with minimum thickness paving ( AASlio 11S20

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 unit s, to all buildings and to auxiliary s tructu res

requiring servicing or maintenance by vehicles. Paved roads for washing

and re fueling locomot ives and mobile equipment are provided.

Pallroad access to the s it e is provided by constructing a double track

railroad spur which intersects the B Mi Rail ro ad. The spur which is five

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

the east. Anticipated railroad traf fic is up to 1300 cars per week in

100 c a r un it coal trains. During const ruction 400 to 500 cars of

const ruction materials are delivered including the boiler components,

transformers, and gene rato r stator. Thm .,e items are the heaviest loads

anticipated and require special cars. A yard locomotive is provided to

handle all onsite car movements.

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

the turbine hall, the transforme r yard, the warehouse, the fuel tank area,

and the locomotive repair shop.

A t emporary spur is installed to the const ruction fard storage area and

the boiler area for delivery and installation of the beiler headers,to

boiler panels and subassemblies.

-, } 4 pJ b rJ
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ACC0l'NT 21

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

allows engine access to either end of t rains being divi _ ed. This track

accommodates odd lot trains of coal, and equipment. It is also used for trains

of departing empty cars and/or waste material.

All road bed and trackage a re designed in accordance with the latest

railroad s tandards. Railroad s tructures are designed for Cooper E80 wheel

loading.

In addition to the abose i t e ms ; fencing, a gate house, and roadway and

yard lighting are provided with the yardwork.

ACCol3T 212 St eam Gene ra to r Building

The steam generator building consists of the boiler house, auxiliary

boile r room, air compressor room, machin shop, diesel generator room,

and torced draf t f an room. The building is 114 f t wide, 330 ft long and

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

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

of the building is given below.

Boiler House

The boiler house is a s teel f ramed s tructure 184 ft wide and 280 ft long

w i t h t wo main roof heights of 180 ft for the cual silos and conveyars and

300 ft at the top of the boiler. The building volume, lecs the fo rce d

draft fan room, is approximately 12,030,000 cu ft. It has three main

f loo rs at eleva t io ns 18 ft, 43 f t, and 73 ft. The building is supported

reinforced concrete spread footings on rock. The reinforced concreteon

9-14
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ACCOl'NT 21

ground floor is located at grade. The ro o f is cast in place concrete

over metal deck, cove red with a roo fing memb rane and support ed on steel

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

walls a re either concrete or metal nartitions.

The building houses the s team genc rator, coal s ilos and pulverize rs , coal

conveyo rs , the forced draft fan room and an elevator.

Vent il at ion f or the boiler house is prov ided b:. 24-66,600 cfm each power

roof ventilators and hea t ing is provided by 80 s team unit heaters located

throughout the building.

Auxil ia ry Boile r Room

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

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

The building volume is approximately 130,000 cu ft. The building

subst ructure and supe rst ruc ture are identical to that described for the

boiler house. The auxilia ry holle r room houses the two auxiliary boilers

and their accesso ry equipment .

Ven t il at io n is provided by wal1 exhaust fans and heatinn is provided by

steam unit heaters.

Air Compressor Room

The air compr( s so r room, located r.< :h of U.e baller V :se, is a one story

steel frame structure 50 ft wide, 3u ft long and 40 ft high. The building

volume is 100,000 cu ft. The building subs t ructure and superst ructure

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

n ~7
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ACC0 TNT 21

room houses the soot blowing air comp ressors , receive r and acces so ries

the station air compressors, re ce ive rs , air dryers ano accessories.

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

steam unit heaters.

Flichine Shop

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

f rawd st ructure 50 f t wide, 63 ft long and 40 ft high. The building

vo ltme is approximately 126,000 cu ft. The building substructure and

superstructure are identical to that described for the boiler house.

The rachine shop houses the nachines and tools necessary to p e r f o rm the

required in plant r.,a i n t e na n c e and repair of plant equipment. A monorail

is installed for handling equipment.

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

ste m unit h ea t e rs .

Diesel Generato r Room

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

one s tory steel f ramed s t ruc ture 50 ft wide, 27 ft long and 40 ft high.

The building volume is approximately 54,000 cu ft. The building

subst ructure and supers t ructure are identical to that described for the

boiler house.

The diesel generator room houses the two auxiliary diesel generators, air

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

.- :
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ACW UNT _1

silencers are mounted on the roo f . A mono rail is installed for equipment

maintenance and removal.

Vent ilat ion is provided by wall exhaust fans and heating is provided by

steam unit heate rs.

Fo rced Dra f t Fan Room

The forced draft fan room, located on west side of the boile r house, is

a one story steel f ramed structure 42 f t wide, 140 ft long and 42 f t high.

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

of the boile r house and has a comnon subs t ructu re. The roo f slab is cast

in place concrete over acoustically treated metal deck and supported on

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

walls and roo f are designed to resist t he dif ferent ial pressure cauced

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

walls, and personnel doors are pressure tig!t and arranged to provide an

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

The fan room houses the forced draft and primary air f ans, inlet silencers,

combustion air s team coils and accessories. A monorail is installed for

e qu ip men t maintenance and removal.

ACCOL3T 213 Turbine, lleat er and Cont rol Building

The building consists of the turbine hall, auxiliary (heater) bay, and

control and swit chgear building as described below.

, .
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ACCOUNT 21

Turbine llall and Aux 11la ry Bav

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

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

steel a ramed st ructure 151 ft wide, 260 ft long and 125 ft high. The

auxiliary bay is a four sto ry (elevations 18 ft, 43 ft, 73 f t and 102 f t)

steel f ramed s tructure 30 ft wide, 260 ft long and 125 ft high. The

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

on reinforced concrete spread footings on rock. The reinforced concrete

ground floor is located at grade. The mezzanine, operating and 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 walls are either

concrete block or metal partitions. The massive "high tuned" turbine

pedestal is reinforced concre e and is supported on a thick concrete

foundation mat bearing on rock. The turbine pedestal is isolated f rom

the remaining building support loads. Structural quantities for the

pedestal are shown in account 231 of the cost estimate.

The building houses the tu rb ine-ge ne ra to r , its condensers and associated

equipment, f eedwater heaters, boiler feed pumps and condenser, boiler

feed booste r pumps, condensate pumps, condensate booster pumps, condensate

polishing and demineraliz ing equipment , turbine lube oil equipment,

deae rator, othe r auxiliary equipment and switchgear rooms.

- 1
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ACCOUNT 21

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

power roof ventilators and heated by 34 steam unit heaters located

t h rou gho u t 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 crane located at

the top of the building s e rve s this bay as well as the full operating

floor area. All floors are connected by several stairways.

Cont rol and Switchgear Building

The cont rol and switchgear building, located north of the turbine hall,

is a four story (elevat ions 18 ft, 34 ft, 50 ft, and 73 ft) steel framed

s t ruc ture 50 i t wide, 150 ft long and 69 ft high. The building volume

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

superst ructure are identicel to that described for the turbine hall and

auxiliary bay.

The cont rol and switchgear building houses the 13.8 kV and 4.16 kV

swit chgear, bat t e ry rooms , d-c auxilia ry rooms , relay and instrumentation

and cont rol cabinet room, coal sampling and cater analysis laboratories,

cable spreading room, communication room, and control room.

The cont rol and switchgear building IIVAC system provides filtered aad

condit ioned ai r to the cont rol room, water analysis room, communications

room, cable spreading room and switchgea r area. Supply air to these rooms

is provided by a multizone air handling unit and a heat ins; and vent ilating

unit. A centrifugal water chiller supplies chilled water for air

71/ fl l
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ACCOUNT 21

conditioning and cooling requirements. Local exhaust f ans exhaus t air

as reqitired from 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 ft, 43 ft, 58 ft, and 7 3 f t) steel

f ramed st ructure 90 f t wide, 90 ft long and 75 ft high. The building

volume is approximately 607,500 cu f t. 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 octal deck on steel f raming. The ra>f 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.

Ibst areas are provided with suspended acoustical ceilings.

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

showers, lunch room, equipment rooms, laborataries, general offices and

cor.fe renc e roo ms .

Filtered and conditioned air is provided to the offices, con fe rence room,

laboratories, shops, storage area, lunch rooms, equipuent rooms and toilet

and locker rooms. Supply air to the rooms is provided by a multizone ai:

handling unit and a heating and ventilating unit. Return a i r f ans exhaust

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

from a centrifugal water chiller. Local fans exhaust air as required

from toilets, locker rooms and fume hoods.

y inn
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ACC0l3T 21

218D Fire Pump ilouse

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 f rom the reinforced

concrete basin roo f slab. The structural description, quantities and

costs are shown in account 261.

2181 Electrical Switchgear Buildings

The electrical switchgear puildings consist of three separate one story

steel f ramed s tructures. The coal handling system and cooling tower

buildings, located south of the main plant s t ru ctu res , are 30 ft wide,

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

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

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

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 pref abricated and has insulated uetal walls and

roof.

The buildings are heated by electric unit h ea te rs . Supply air is provided

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

The buildings are pressurized to protect equipment f rom coal dust.

218L Stacke r Reclaimer Trans f er Tower

The stacker / reclaine r t rans fe r tower is a steel framed structure measuring

60 ft by 60 ft by 80 f t high. The tower is located eastward of the ro ta ry

\b .



ACCOUNT 21

ca r dumpe r. The builuing is supported on reinforced concrete spr -ad

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

grade.

The building houses the head pulleys and drives f o r the dumper-to- ransfer

towe r conveyor and ~ the dead sto rage reclaim conveyor, the tail pulley for

the transfer tower-to-crusher house conveyor, and the s tacker re:1 aimer

yard conveyo r, a motorized tlop gate and a 500 ton surge bin.

ACCOUNT 218M Coal Car Thaw Shed

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

is a one story steel framed st ructure 20 f t wide, 159 ft long and 24 f t

high. The building volume is approximately 76,000 cu f t. The shed is

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

supported on reinforced concrete spread footings on rock. The reinforced

conc re t e ground floor is located at grade. The superst ructure is metal

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

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

bay.

ACCOU'iT 218N Fotary Car Dunper Building and Tunnel

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

s t ru c t u ren , is a one story steel franed structure 52 ft wide, 66 ft long

anil 26 tt high. The building volurre is approximately 89,200 cu ft. The
~

loundation is reinforced concrete founded on rock. The roo f is either

insu lated or un insulat ed metal roof deck supported on steel f raming. The

, C [i
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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 hoppe rs , vib rating feeders , transfer chutes, dust

suppressini system, control house, toilet facilities, and equipment rooms.

Ileating is provided by electric unit heaters. Supply air to the electrical

equipment roo ms is provided by a ventilating unit consisting of a roughing

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

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

air cooled air conditioning unit maintains the control room at ambient

cond it ion s . The substructure and tunnels are supplied with air through

a vent ilating f an.

ACCOUNT 2180 Dead Storage Reclaim Hoppers

The two dead storage reclaim hoppers located between the active and dead

storage piles, are a steel and concrete underground structure. The hoppers

are housed in a structure 25 ft wide, 33 ft long and 30 f t high founded

on bedrock underlying the site. The top of the hopper is located 20 f t

above ground level elevation (18 f t).

ACCOUNT 218P Coal Crusher House

The coal crusher house, located southwest of the rotary car dumper building,

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 ft. The building is supported

on reinfo rced concrete spread foot ings on rock.
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The reinforced concrete ground floor is located at g ra de . The three

floors are reinforced concrete slabs supported on metal deck on steel

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

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

The building houses the head pulleys for the reclaim conveyors, magnetic

separators , curge bin, vibrating 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 f an. Excess air is exhausted through

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

dust.

ACCOUNT 2180 Boiler House Transfer Tower

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

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

ft high. The tower volume is approximately 290,400 cu ft. 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 roof is f ree s tanding metal

deck. The exterior walls, from elevations 18 ft 10 198 ft, are common

with the boiler house on two sides and insulated metal siding on the other

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

either insulated or uninsulated siding.
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The tower houses the head pulleys of the crusber house-to-boiler house

con veyo rs , t ransfer chutes-to-tripper conveyors , and as-fired sampling

system.

Ileating is provided to the elect rical equipment room by electric unit

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

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

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

ACCOU:"r ?l8R Dead Storare Transfer Tunnel

The dead storage transfer tunnel is an underground concrete and steel

conveyor gallery. The tunnel uses the dead storage reclaim conveyors

that transfer coal f rom the dead storage reclaim hoppers to the

stecker/reclaimer transfer tower. The tunnel measures 10 f t wide by 10

ft deep by 1300 ft long, and is founded on the bedrock underlying the

plant site.

Ventilation for the dead storage transfer tunnel is provided by a fan

house located eastward of the deaa storage reclaim hoppers.

ACCObNT ?l8T Locomotive Repair Shop and Garage Facilities

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

dumper, is a one story steel f ramed structure 65 f t wi .e, 65 ft long and

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

rein forced concrete ground floor is located at grade. The roof is netal

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

~> ,
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The building houses a lo co mo t ive repair area and four-bay garage facility

for the onsite diesel operated heavy equipment and service 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

ca r dumper, is a one story steel framed structure 50 f t wide, 60 ft long

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

building is supported on reinforced concrete spread footings on rock.

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

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

insulated metal siding and the interior walls are masonry block.

The building houses the service shops, offices, sto rage areas, lunch room,

to ile t and shower rooms.

The HVAC system provides filtered and conditioned air to the offices,

lunch rooms , electrical and mechanical 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.

ACColiNT 218V Waste Water Treatment Buildiag

The wast e water treatment building, located west of the main plant

st ruct u res , is a one sto ry prefabricated steel structure 25 f t wide, 80 ft

~! DDr1O/O
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long and 20 ft high. The building volume is approximately 40,000 cu f t.

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

The reinforced concrete ground floor is located at grade. The exterio r

walls and roof are insulated metal and interior walls are masonry block.

The building houses a cont rol area, storage area, p ump s , tanks and other

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

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

Heating is provided by electric unit h ea t e rs . The building is ventilated

by drawing outside air through wall louvers and exhausting through power

toof ventilators.

ACCOUNT 218W Miscellaneous Coal Handling Structures

The conveyor galleries include all overhead coal conveyor supporting structures

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

and are supported on reinforced concrete spread footings on rock. The conveyor

galleries consist of removable dust tight sheet metal enclosuras supported from

structural steel members. Grating walkways provided for acce is are

illuminated.

2
The coal pile membrane barrier area is 4,000,000 ft The impermeable.

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

prevents contamination of ground water by coal pile rain water runoff.

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

damage by coal handling equipment. A drainage system, installed below
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the membrane layer throughout the active and dead storage areas, routes

intercepted surface drainage to drainage channels and prevents hydrostatic

pressure on the underside of the membrane layer.

AC'' ~ ' 219 Stack St ructure

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

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

diameter and 60 ft outside diameter at the bottom.

The stack is a reinforced concrete structure with a separate f ree standing

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

access to pla t fo rms for sampling ports, smoke density temperature probes,

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

ft. octagonal reinforced concrete cat bearing on rock.
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ACCOINT 22 BOILER PLANT EQUIPMENT

The steam generating system supplies steam to the turbine generator which

converts heat energy to electrical energy. The s team generator includes

the steam generator, soot blowers , pulve rize rs , coal feeders and piping,

fuel firing equipment, primary air and forced draft fans, primary and

secondary regenerative air preheaters and associated ductwork, complete

structural s teel, and associated inst rument at ion and controls.

ACCol3T 221 Steam Generating System

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

designed for a maximum continuous rat ing of 9,775,000 lb/br of steam at

3,84 5 psig and 1,010 F at the superheater outlet and 1,000 F at the

reheater outlet using 54 7 F feedwate r dell'.o re d to the economizer. The

f u rr ace is designed for firing low sul fur western sub~ bituminous coal.

I gn it o rs fired with No. 2 fuel oil are utilized during star:up and low

load cperat ion.

The overall dimensions o f the steam generator are approximately 120 ft

wide by 140 ft long by 300 ft, above floor elevatica. The single d ry as h

futnece is designed for pressurized draf t o p e ra t io n . The f urnace c ross

sect ion is approximat ely 120 ft long by 57 f t deep. ifult iple rows of

burners a re located in the f ront and rear walls. Steam temperature is

iaintained at reduced load by e ryinn firing rate o f bu rne r rows . The

burrers a re supplied with pulve rize d ,al from a total ,! : even pulverizers

ea d having a nominal rating ot 105 t ns/hr. ( 70 percent 200 m sh 9 50

G rino ab il ity) . Design basis coal hos better than nominal grindability which

permits the pu'verizer to achieve tb design output of 110 tons /hr. An eighth

pulver!zer is provided as a spare.
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The steam generator is equipped with an automatic sequential soot blowing

system. The system is designed to re move soot and ash from 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 waterwalls

and primary superheater sections above saturation pressure until

supercritical operation is attained. The bypass p rovides the flexib ilit y

to cont rol the rate of pressure and temperature inc rease 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 systems during startup and shutdown. The system also is used for

filling and draining the steam generator during chemical cleaning and

hydrostatic testing. The system drains to the was te water t reatment

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

in two hours and during chemical cleaning in one hour.

Valves necessary for sta rtup and shutdown or control of the unit are

arranged for remote operation.

. . _ _ ,
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ACCOUNT 222 Draf t System

A pressurized draft system provides combustion air to the furnace and

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

system flow diagram fo r the unit is shown in Drawing 6515.002-LSC-5.

Three 33-1/3 percent capacity forced draft fans and two 50 percent capacity

primary air fans are provided.

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

rating. One f orced dra f t fan and one primary air fan is capable of

sustaining operation at reduced load. The forced uraft fans discharge

through tbree secondary regenerative element type air heaters to the

burner windboxes. The primary air f ans dischar ge through two primary

regenerative air heaters to the pulverizers inlets.

Steam coils are provided with suf ficient surface to maintain a forced

draft and primary air f an inlet temperature of 80 F. / 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 tempe rature :o the precipitator at a minimum o f 2 75 F.

The inlet steam coils are protected against f reez ing.

Electrostatic precipitato rs , located at the outlett of the regenerative

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

gas to conform to applicable S tate and Federal Regulations (presently 0.1

lb per million Btu fired). Provisions are made to i solate each regenerative

air heater, precipitator, and draf t fan train. Each precipitator is

h

9-31



ACCOUNT 22

suf ficiently sectionalized to assure continued operation at gua ran t eed

ef ficiency during rapping operations while isolated sections are operative.

I nst rument a t io n for the boiler air and gas system monitors significant

air and gas pressures, dif fe rent ial pre-esures , flows and temperatu res

f rom the air inlet to the furnace, i.e., at the windbox, to the gas outlet.

The draft system in this account includes only the amo nt of duct work

and its supporting steel and foundations that is required between the

precipitato rs and s tack.

ACCCUNT 223 Ash and Dust Handling System

The ash and dust handling system removes and t ranspor ts flyash f rom t he

precipitators, economizer and gas duct hoppers to the s toragc silos. The

system consist s of two 100 percent capacity dry positive d i s pla ce me n t

pressurized systems designed to handle 35 tons of ash per hour each. The

dry t ype system uses a mixture of flue gas and air as the t ran spo ting

medium. An air lock valve is located on each economizer hopper,

precipitator hopper and gas duct hopper. A pressure system conveys the

flyash to the silos. The silou p ro vide for 90 hours accumulat ion of

flyash while operating at maximum continuous rating assuming 85 percent

of the ash is flyash.

Each flyash hcpper is f urnished with a hopper heater to prevent flyash

caking. System capacity allows fo* Int e rm i t t ent operation with automat ic

actuation of the cycle on a t imed b as is. Control equipment is provided

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

- 5
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silos. All primary devices are located at or near the source, transmitting

to receiver type indicato rs and cont ro13 e rs located in the control panel.

A prepac aged control panel is enclosed and located near the precipitator.

It contains all ala rms, cont rolle rs , indicators, lights and switches,

required for automatic or manual operation. A local annunciator alarms

various system malfunctions and transmits a common trouble ala rm to the

main control room. A hopper load level cont rol a"tomatically activates

the ren> val and t ransport system, transfer ring the material to the disposal

storage s ilo s .

Bottom Ash and Pyrites Handline System

The bottom ash and pyrites handling system rer aves the bot tom ash f rom

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

dewatering bins for removal by truck. This system is designed to handle

10 tons per hotr. The system flow diagram for the bottom ash handling

system is shown in Drawing 6515.002-LSC-16.

The bottom ash is transported by a hydraulic system 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 o f the ash content is bottom ash. A continuous water t rough

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

p re s su re . Sottom ash dewatering bins provide 90 hours of storage, 45

hou rs for each bin, at maximum continuous rating. Bottom ash is removed

f rom the site by truck and hauled to the disposal site.

714 105
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The pyrites are also transpo rted by a hydraulic system using water as a

t ransport medium. Pyrites rejected from the pulverizers are sequentially

sluiced from the pyrites box to a holding bin located near the pulverizer

a re a . The holding bin provides storage 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 of two pyrites dewatering

bins. Each bin provides 45 hours of s to rage while operating at maximum

continuous rating. Cont rol equipment is provided for the furnace bottom

ash hoppers, the economi.:er ash hoppera, the pulverizer reject hoppers

and the dewatering bins.

ACCOLTNT 224 Fuel Handling Systems

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

crush and t ranspo rt 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

6515.002-LSC-15.

The coal handling system is sized for coal rate of 770 tons per hour.

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

with the turbine valves wide open, five percent overpressure (VWO, 5

percent OP) .

A total of 1,109,000 tons of coal is stored at the plant site, in the

form of either active tahort-te rm) or dead (long-te rn) storage. The

Roland Smith seam coal tsed by the plant has a high moisture content (31.8

! \ ,, \ U
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percent). Calorific degradat ion, and in somt instances spontaneous

i gn it ion , may occur due to " dry-out" of the coal on the surf ace of the

storage pile. To prevent spontaneous ignition, the coal in dead storage is

sealed with an asphalt me mb rane similar to highway paving, and the active

sto rage coal is " turned-over" i.e. , depleted and replenished, on a scheduled

basis.

The dead storage coal pile capacity is 832,000 tons, and provides for a

45 day supply o f coal. This pile provided coal to the boiler only if

normal rail delivery of coal is interrupted for an estimated period of

time. The normal supply of coal to the plant is f rom act ive storage.

Active stcrage is 277,000 tons, and provides for a 15 day supply of coal.

To allow for turning coal over, space is allocated for two 15 day coal

p il e s . A bucket-wheel stacker /reclaimer, running on rails between the

two piles, reclaims coal f rom one pile and alternately stacks coal on the

other. The re f o re , two-fif teen day coal piles are required to provide a

15 day reclaimable coal supply.

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

dumper, a stacket/reclaimer (S/R) transfer tower, a stacker reclaimer and

a crusher house. Coal enters the boiler house at a transfer tower at the

southwest c o rne r o f the boiler house. Equipment for the coal handling

system is sized to tmload and transfer coal to storage (stacking) at a

rate of 3,000 tons /hr. This allows turnaround of a 100-car unit train

(100 tons per car) in three-to-four hours. Thirteen unit train loads of

coal are required to provide the maximum tonnage of coal (129,360 tons)
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burned weekly (7-days) by the plant. Thus, up-to-thtee unit trains per

day, unloaded during the first and second shifts, can be easily

accommodated. A four hour unloading cycle does not incur increased

transportation costs due to rail road demurrage penalties since it is

assumed that the utility leases dedicated unit t rains supplying coal to

the site. The rail road crew uncouples a loaded unit t rain at the coal

unloading loop, and picks up an empty unit train at the storage ladder

siding. The unit train is moved through the coal yard and switchyard by

an in plant lecomotive.

Coal is transferred f rom either active or dead storage (reclaimed) at a

rate of 1250 tons /hr. Coal can be t ransfe rred directly from the dumper

to the crusher house and boiler house, bypassing the act ive s torage pile.

Full 100 percent redundancy (i.e. crushers, conveyors, etc.) is provided.

Coal is transferred on a nearly continuous basis.

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

1) at the rota ry dumpe r-to-S /R transf e r towe r conveyo r, and 2) at the S/R

t rans fe r tower-to-c rushe r house conveyors . As-fired coal is sampled in

the boiler house t rans fe r tower, prior to delive ry to the coal silos ; as

received coal is sampled in the S/R transfer tower prior to discharge to

the s t acke r / re cl aime r. Magnet ic separa to rs remove miscellaneous i ron

from the coal at the top of both the S/R transfer tower and crusher house.

All of the coal conveyors are equipped with wire-reinforced fabric / rubber

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

conveyors, and the adjacent walkway, are enclosed above g ro un d . A
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solvent / water spray dust suppression system prevents excessive dusting

at the discharge of each conveyar.

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

rotary car couple rs. A hydraulic car positioner centers an individual

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

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

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

hopper feeds coal onto the dumper-to-S/R t ransfer tower conveyor belt.

In those cases when coal is sent to active storage, the S/R transfer tower

feeds the yard conveyor. This canveyor is reversible and extends the

length of the active coal pile (approximately 1,900 feet) between the two

piles. The yard conveyor is sized to stack at 3,000 tons per hour, or

reclain at 1,250 tons per hour.

No rmally, coal is stacked on one of the two active coal piles and reclaimed

f rom the other active pile. Coal is discharged and stacked from the boom

conveyor. The boom is able to swing (called sle-ing) to f o rm a level,

evenly dispersed coal pile. Reclaimed coal is discharged f ron the bucket

wheet to the boom conveyor, and to the yard conveyor. The yard conveyor

t rans f e rs reclaimed coal to the surge bin in the S/R transfer tower.

A bulldozer reclaims coal f rom the dead store ge (45 day) pile. Coal is

pushed into ground level hoppers. The reclaim hcppers discharge onto an

underground conveyor that also te rminates at the surge bin in the S/R

transfer tower.
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The surge bin feeds a fully redundant S/R t ransfe r tower-to-crushe r house

conveyor which discharges coal into a crusher house surge bin. Vibrating

feeders in the bottom of the surge bin feed one of two fully redundant

coal crushers. The c rushers reduce the coal to a one inch to one and one

half inch size. The crushed coal is fed to one of two conveyors.

Crusher house-to-boiler house conveyor belts transport the coal to the

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

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

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

specific s ilo. The eight silos are sized for eight hours (appro Imately

770 tons each) of coal storage.

Ignition and Plant Fuel Oil System

The fuel oil system supplies No. 2 fuel oil to the main boiler ignitors

for startup and low-load operation. This 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

water intake.

An aboveground fuel oil storage tank which stores 150,000 gallons of No. 2

f uel 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 spill

or tank failure. Sep : rate pumps, which take suction directly from the

fuel oil storage rank, supply the fuel oil to the main and auxiliary boilers.

7 ) .. Ihi
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011 delivery for the aboveground tank is made by either rail or truck.

An unloan:ne pump is provided for vehicles not having unloading equipment.

All diesel engine driven equipment is capable o f 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,

It also providesstorage and transfer of fuel oil te points of use.

information both locally and to the main control room as required for

cont rols , displays, alarms and logs.

ACCOUNT 227 Steam Generator Plant Inst rumentation and Cont rol

The stc am generator plant inst rumentation and cont rol provide s the necessary

ins t ruaen t s for the monitoring of the plant status and equipment condition.

They in:lude the required controls and indications for the startup,

shutdown and normal operation of the plant. Monitors are provided for

2, NOx,, particulates and oxygen to insure conpliance with the federalSO

emission standards and other applicable state and local regulations.

Bo iler-Turbine-Generator Control Board

The boiler-turbine-generator (BTG) board contains the necessary controllers,

indicators and recorders for the plant coordinated control system, the

Theturbine supervisory control system and the primary cycle systems.

board ray be arranged in either an "L" or straight line configuration.

Pneumatic instruments are not allowed on the board. The board is a walk-in

type tunnel board.

- , , , . . -
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Inst rument items on the board are grouped according to their functions.

Normally, controllers and cont rol switches are placed on the bench portion

of th. board, indicators and recorders are placed on the vertical position.

Cont rol ar.d inst rumentation that require continuous operators attention

are mounted in the front side and those requiring periodic attention are

placed in the rear. Space is provided for inserts of the following items:

Mechanical-hydrau- control insert, load f requency control equipment-

insert, burner cont rol insert, computer CRT with keyboard.

Computer console, print e rs, and trend recorders are counted separately

f rom the BTG board. The coal handling and rei..ced systems are controlled

f rom t he vert ica.' board.

Auxiliary Panels and Cabinets

These panels and cabinets provide monitoring and controls of miscellaneous

operations such as soot blowing, coal handling, compressed air supply and

service wate r supply,

instrument Racks

The instrument racks take the fo rm o f an open rack. They are used to

mount local instruments such as pressure transmitters, manifolds, pressure

switches, and other pneumatic instruments that connect directly with the

process pipes. The rack has a rigid structure, suitably braced, to

withetand all stress incidental to shipping, installation and operation,

without warping or twisting. A rrange me nt of inst ruments, conduits on

ra c k s , and electrical devices are placed out of the paths of condensation

or water drains when testing or calibrating instruments. In addition,

,a q,
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the inst ruments are so mounted that replacece nt could be accomplished

without interruption of service to adjacent devices. There is provision

to collect the drains when the ins t rume nt is re mo ve d. Se4*abic engraved,

plastic tias plates are provided for each instrument.

Plant Computer System

The primary function of the plant computer system is to assist the control

room operator in conducting safe and ef ficient operation of the power

plant and to provide information on plant performance history. No rmal

safe operation of the plant does not require the use of the computer.

The major functions of the computer are:

a. Monitoring o f 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

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. Performance calculations - These include plant thermal e f ficiency
calculations, unit heat rate calculations, condenser performance
calculations, heat exchangers performance calculations, turbine
performance calculations, boiler ef ficiency calculation and
related electrical calculations

h. Analog and digital trend recording

i. Generation of periodic logs, on demand logs, alarm summary and
post mortem review reports

71a 1 <
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The hardware o f the computer system includes the following major equipment :

All required analog and digital signal conditioning equipmentc.

b. All required signal scanning and signal multiplexing equipment

All required analog to digital and digital to analog convertersc.

d. Termination cabinets for all incoming and outgoing cables and
wires

Data acquisition computer with suf ficient operating speed, coree.

storage and input / output handling capability to meet system
requirements and insure complete satisf actory performance

f. Watchdog timer for the computer

g. Two CRT's and three printers

h. Six point trend recorder

1. Paper tape reader / punch

j. Card reader

k. Uninterruptible a-c power supply

Coordinated Control System

The coordinated control system operates the turbine-generator and the

boiler as an integrated unit. This system coordinates the regulation of

feedwater flow, fuel feed, air flow, main steam temperature control,

reheat steam tempe rature control and the turbine servo or load reference

mo to r. The system is designed to minimize interactions between the values

to be controlled; namely, unit generation, steam pressure and steam

temperature, by proper adjustment of fuel, feedwater, air, turbine control

valve and the steam temperature regulating equipment. The system has the

flexibility of operating in one of the three modes: coordinated mode,

boiler follow mode and turbine follow mode.

ilu I "|
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Burner Control System

The burner control system is designed to prevent continued operation of

the steam generator where a hazardous furnace condition could exist, and

to assist the operator in starting and stopping of burners and fuel

equipment.

The control system consists of four major subsystems: furnace purge

system, burner mill control system, boiler fuel safety system and alarm

system. The furnace purge system insures that the boiler is adequately

purged under the conditions and in the proper sequence prior to igniting

the first fire in the boiler. The burner mill control system allows

remote 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

to shut off all fuel to -he furnace in the event that predetermined.

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 operator the existence of certain

equipment malfunctions such as mill trip, main flame and detector failure.

7 l '/ !IJ1E-
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ACCOUNT 23 TURBINE PLANT EQUIPMENT

The turbine plant equipment includes the turbine-generator and all auxiliary

equipment necessary to assure continuous operation of the main turbine -

gene ra t o r. All turbine plant equipment is designed to operate at the

valve wide open, five percent overpressure point (VWO, 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 f rame and exhausts into the condenser at s vacuum condition,

where waste heat is rejected. 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. Hot

reheat piping supplies reheated ; team to interceptor valves that control

steam flow to the intermediate pressure turbine.

Condensate is pumped f rom 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

point for the condensate to flow through the four stages of low pressure

heaters to the deaerator. The two 50 percent capacity heater drain pumps

take the first stage heater drains from the heater drain tank and return

it to the cycle at the suction to the condensate polishing system. Then
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two 50 percent capacity stem turbine driven main feedwater 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

e conomize r.

ACCOUNT 231 Turbine Ge ne ra t o r

The turbine-generator is designed to deliver 124 3 MWe net output with

throttle steam conditions of 3515 psia, 1000 F superheated steam, 600 psia

and 1000 F reheat, zero percent make-up, 1.7/2.5 in-HgA back pressure,

eight stages of feedwater heating, and turbine driven feedwater pumps.

The maximum guaranteed steam heat balance diagram is shown in Drawing

6 515. 00 2- LS C-6 .

The turbine is a cross-compound two parallel shaft 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 turbines

driving an elect rical generator. The second shaft consists of one

intermediate pressure turbine and two Ic 'ressure 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 f rom 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 intermediat e

pressure turbine. Exhaust from the intermediate pressure terbine passes

to each of the four low pressure terbines through crossover pipes.

kf
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Generator

Each of the two turbine-driven electric. generators has a rating of 722 MVA

with 0.90 PF, 26,000 V, 3 phase, 60 Hz output. Each has a totally enclosed

hydrogen cooled (at 75 psig) rotor. The stator is a liquid conductor-cooled

type with deionized water (at 100 F) as the liquid coolant.

The generator rotor is furnished with an internal cooling system including:

hydrogen coolers, terminal bushings, instruments, grounding pads, seal

housing insulation, foundation plates, shims, and special tools.

The 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 automa tic runback

logic and all necessary control devices.

The generator hydrogen system includes: hydrogen coolers, one skid mounted

seal oil unit, hydrogen manifold with one bottle pressure regulator with

high nad low pressure gauges, pressure switch for hydrogen supply pressure

' alarm, shutof f valves and bottle connectors, generator hydrogen

pressure regulator, hydrogen storage bottles, control cabinet, t empe ra t u re

detectors, and special tools.

Olo/.1e i

9-46



ACCOUNT 2 3

The excitation switchgear is an integrated unit of standard low voltage,

indoor, and metal enclosed. The function of the excitation switchgear

is to connect, rectify and control excitation to the a-c alternator exciter

f rom the alte rnator stator, and to provide voltage regulation by adjustment

of the generator field voltage (d-c regulator) or the generator terminal

voltage (a-c regulator). The excitation switchgear houses the exciter

field breaker, the thyristor regulator bridge and the a-c and d-c regulator

logic.

Exciter

Each of the two generators is provided with static-type excitation, and

it has a response ratio of 1.5.

Mechanical-Hydraulic Control

Rotational speed and load of the llP and IP turbine shafts are controlled

by a mechanical-hydraulic control system. A mechanical governor varies

the oil pressure of a low pressure hydraulic system that uses the bearing

lubricating oil as the working fluid. This low pressure system actuates

the appropriate se rvomo to rs , that control a second high pressure fluid

system using a fire retardant hydraulic fluid. This high pressure fluid

controls hydraulic cylinders that actuate the IIP turbine stop and throttle

valves or the IP turbine reheat interceptor and stop valves.

tae speed of both turbineThe cont rol system directly monitoi s and con tro!s

shaf ts f rom 50 rpm; i.e., slightiv above turnins ge, speed, to synchronous

p nerator speed of 3600 rpn, and f ar all generator loaI conditions. All

safety subsystems actuate the low pressure hydraulic syseem to shut down

the unit.
714 1i?
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During unit startup, thermal sensors in the turbine casings provide input

to an analog computer model that continuously calculates critical thermal

stress. Thus, high stress conditions can over-ride all other automatic

coat rol f unctions and provide longer turbine warming periods during

startups, if necessary.

Turbine Gland Steam Sealing System

The gland steam sealing system provides sealing for all turbine shaf ts

at the turbine shell penetrations, under all conditions of turbine loading.

The shaft packings seal against leakage of air into the condenser (vactun

packings) and prevent steam f rom 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 hypass unloading valve, blowdown valve,

three-way diverting valves and ventilator valve. The llP turbine inner

glands are relieved to heater number five. The HP, 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 011 System

A male shaft driven positive displacement near pump supplies the oil

required I.y the high pressure hyd raulic con t ro l s ystem and raa low pressure

en
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lubrication system during normal operation, and p rovides high pressure

and low pressure oil for the hydrogen seal oil system of the generators.

A motor suctica oil pump supplies low pressure lubrication oil to the

main shaft pump suction during startup and shutdown.

Turbine Oil Conditioning Svstem

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 swit ch, feed /stop valve, electric

controller and safety interlocks, 14.2 kW heater, centrifuge driven by

an open drip-proof motor including piping and viring.

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.

Hydrogen gas is used to cool the rotor of the generator and is circulated

within the generator housing under pressure. Shell and tube type coolers

at the ends of the generator are supplied with cooling water to dissipate

the rotor beat and wind losses.

^i
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The hydrogen is supplied from a series of bottled containers which are

individually connected to a manifold. The manifold is equipped with a

relief valve and two pressure regulators with isolation valves.

ACOUNT 233 Condensing System

Condensing Equipment

The two surface 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 f rom the main turbine. Each

condenser has a condensing surface of 407,000 sq ft; 29,602-3/4 inch

diameter 18 BWG 90-10 CuNi tubes, 70 ft long. Coaling water flow in each

condenser is 221,750 gpm resulting in a tube velocity of 6.5 f t/sec and

a total temperature rise at full load of 26 F.

Each condenser shell is floor mounted and cennected to the turbine exhaust

flange by means of a stainless steel expansion joint to accommodate thermal

e xpans ion.

The carbon steel shell is equipped with fabricated steel water boxes that

are bolted to the condenser shells and designed for removal without

disturbing the tube sheets.

Four motor driven two stage vacuum pumps a re supplied for renoving

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 in te rmed ia t e pressure at which operation begins. To provide

system reliability, four 50 percent capacity pumps are selected, with two

9-50 j ., ,,,
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normally operating to maintain condenser vacuum. When condenser pressure

falls to 26 in-Hg vacuum, the spare ejector or vacuum pumps start

auto mat ically.

The total botwell capacity of the two shells is 62,000 gallons at normal

water level. The hotwell is designed to deaerate the condensate to

maintain a maximum of five ppm of dissolved 0 during normal steady state
2

operation.

The condensate pumps are vertical type, suitable for the NPSH 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 condensate 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 removal 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 consiste of seven

individual high flow rate, deep bed type demineralizers operating in

parallel.

7
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The condensate passes through six demineralizers with the seventh

demineralizer serving as a standby. Each demineralizer is rated for a

flow rate of 2,500 gpm (48 gpm per sq f t of flow area). The bed depth

is th re e ft w1*h two ft free board. The shells are designed for 200 psig,

130 F, and are lined with rubber with stainless steel internals. The

total resin volume consists of 100 c u f t of cation resin and 50 cu ft of

anion resin per shell. When the resin is expended, it is regenerated

e x te rnally . A resin separation tank, cation regeneration tank, anion

re ge ne rat i on tank and resin storage rank are principal parts of the

regeneration system. A hot water caustic dilution tank and a control

panel complete with instrumentation for automatic regeneration is also

provided with this system.

ACCOUNT 234 Feedhcut ing System

Feedwater Heaters

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 ext raction steam f rom the

high pressure, intermediate pressure, and the low pressure turbines. All

heaters have a horizontal U-t ube arrangement , using stainlass steel tubes.

Each heater has an integral drain-cooler section with the except ion of

the first and fifth stage heaters.

There are four low pressure (LP) st ages o f feedwate r heating, one deaerat'n

stage, and three high pressure (HP) stages of feedwater heating. The LP

heating system consists of eight feedwater heaters arranged in two parallel

n|
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trains of four eac... A single bypass is provided to allow removing a

co mp le t e train of heaters f rom service while still r.uintaining full load

on the unit. The bypass is sized to pass 40 percent of the guarantee

turbine throttle flow while the remaining beaters pass 60 percent. The

LP heaters employ a cascade drain arrangeraent to heater number one, where

they collect in a drain tank and are pumped foward to the inlet of the

condensate polishing system.

The fifth stage heater is a horizontal tray type deaerator with storage

tank. The storage tank is sized for five minutes storage at VWO, 5 percent OP.

The high pressure (HP) feedwater heating system consists of nine feedwater

heaters arranged in three p - dlel trains of three each. Each train is

designed to pass one third of the VWO, 5 percent OP flow. The HP 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 (KPSH) at the

suction of the boiler f eedwater 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

f t when operating at a speed of 5,800 rpm. Calculated brake horsepower

is 4 3,660. Each feed pump is driven by a dual admission, multi-stage,

condensing steam turbine exhausting to a separate steam condenser which
7 ] f, 7E]uJ
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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 supr lied with main steam, the

other supplied 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 Equip ment

Main Vapor Piping Systems

The main vapor piping systems consist of the main steam and hot and cold

reheat sy s te ms . The main steam system conveys high pressure superheated

steam 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 f rom the HP turbine

to the steam generator reheater and returns it to the intermediate pressure

turbine.

The main steam and hot and cc1d reaeat system flow diagram is shown in

Drawing No. 6515.002-LSC-7.

Turbine Building Closed Cooling Water System

A closed cooling water system is provided with three 50 percent capacity

(6.300 gpm each) motor driven water pumps, air tank and heat exchangers,

which dissipates heat to the main cooling towers. The heat exchangers

are two 50 percent capacity shell and tube type, designed for a flow rate

of 6,000 gpm on b'th the shell and tube sides. The tubes are 90-10 CuN1

rc :erial, and supply 95 F water to the system based on a supply water
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temperature of 85 F from the 1 1 ant 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 demineralizer, and a mixed bed demineralizer.

A common vacuum degasifier serves both trains with water f rom the cation

demineralizers directed to the vacuum degasifier before being admitted

to the anion demineralizer. Each demineralizer regenerates in place

without sluicing the resins. The makeup demineralizing system supplies

the plant makeup requirements, and the ef fluent is discharged into the

two 500,000 gallon condensate storage tanks.

Chemical Treatment System

The chemical treatment system is used to maintain the water chemistry of

the feedwater and consists of two hydrazine feed pumps, two ammonia f eed

tank. Thepumps, one hydrazine storage tank and one ammonia storage

hydrazine chemically removes the dissolved oxygen f rom 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

regenerant from the dcmineralization system and condensate polishing

system to acceptable levels prior to discharge.
,
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ACCOUNT 236 Turbine Plant Instrumentation and Control

Main Cont rol Board

The main co , trol board for the turbine plan t is an integral part of the

boiler-turbine-generator control (BTC) board described in the Account

227. The requirements of the BTG 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. Theso are the shaft

vibration re co rde r , the eccentricity, speed and position recorder, and

the multipoint expansion and temperature recorder. An indicator is

provided for turbine shaft vib ration phase angle.

MHC Control Cabinet

The mechanical hydraulic control (MHC) cabinet contains the control and

indicating equipment required for the startup, normal operation and testing

of the turbine. This cabinet is norn111y mounted as a subpanel on the

boiler-turbine-gene rato r board. Typical control functions available are:

a. Selection of starting rates: slow, medium or fast

b. Setting of turbine speed at startup

c. Setting of load limit, and loading rate limit

d. Chest /shell warming

e. Turbine trip

f. Selection of operating mode: standby, manual or remote

g. Selection of load: increast or decrease

} ) (;
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Typical indicating functions available are:

a. Turbine speed

b. Peret;.tage of warming rete

c. Ti.rottle steam pressure, first stage pressure,
inte rmediate pressure

d. Generator output, MW

e. Ac ce le ration , rpm / minute

f. Valve positions for main stop valves, control valves
and intermediate valves.

Typical testing functions asailable are:

a. Thrust bearing wear detector test

b. Backup overspeed trip test

c. Electrical trip test

d. Mechanical overspeed and piston trip test

o. Testing of main stop valves, control valves and
intermediate valves

Turbine Accessory Panels

Turbine accessory panels contain the instrumentation and control devices

for various turbine auxiliary systems. These panels may be field mounted

or control room mounted. Typical auxiliary systems are hydrogen and

cooling water, turning gear motor control, and excitation control. Control

panels for these systems are located in *.he field. There are turbine

panels located in the control room, such as the ttrbine control panels

714 j29
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and turbine supervisory instrument cabinet. These control room panels

contain the circuitry for the turbine cont rol devices, turbine supe rvisory

instruments, and turbine st ress measurement , and are mounted on the main

control board or other vertical panels.

Turbine Plant lie a t in g , Ventilation and Air Conditioning Panelr

These panels provide monitoring and control of the HVAC systems for

buildings which house the turbine pinnt sy s t e ms . Typical llVAC systems

controlled from these panels are turbine building air handling system,

intake structure ventilation system, and administration building ventilation

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 turbine systems such as turbine lube oil system

and miscellaneous turbinc monitoring recorders. The panel also provides

the controls of the valving for the extraction steam lines, drain lines,

and feedwater heater isolation. Inst rumentation and controls that require

cc'tstant coerator attention are located in the BTG board.

Computer

The computer systes described in the steam generator plant ins t r a:nent a t ion

and control section also monitors the turbine plant s ys t e ms . One computer

system is used for both the boiler and the turbine systems.

Turbine Plant Instrumant Tubing and Fittings

The scope of supply of instrument tubing tegins at the root valve and
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extends to t hr- instrument shutoff valve. Materials and certification of

instrument lines which are part of the pressure boundary are in accordance

with the Instrumcat Society of America Standards.

/j 4 . ,
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ACCOU'iT 24 ELECTRIC Pl. ANT EQUIPMENT

The electric plant equipment conveys the electric power generated in the

plant to the low voltage bushings of the generator step-up (GSU)

transformers, controls and meters the electric energy, and protects the

components through which the power flows. It is the source of power for

the plant auxiliaries and the plant control, protection and surveillance

systems during normal operat ion and emergency condit ions.

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 cont inuous load plus the largest spare

auxiliary, and the effects of diversity. Short time intermittent loads

are not included.

The electric plant design features are as follows:

a. The plant auxiliary distribution system design is based on a
source voltage variation of 15 percent.

b. The main generator, the three single phase generator step-up
(GSU) transformers and the four three phase unit auxiliary
transformers (UAT) are interconnected with isolated phase bus.
(Note: The GSU transformers, the connections to the switchyard
and the switchyard equipment and materials re not included in
the equipment list or base cost estimate for this study.
Howeser, provisions have been made in the plant desiga for
location of the GSU transformers and routing of the cor.nection
to the switchyard. The GSU transformers and switchyard are
sheen en the drssings for clarity and completeness).

c. Feur unit auxiliary transformers (UAT), art .mec t ed to the

generator main leads. Two are three winding transformers rated
at 25.5 kV to 13.8 - 13.8 kV, one is a three winding transformer
rated at 25.5 kV to 4.16 - 4.16 kV, and one is a two wind ing
t ransf ormer rat ed at 25.5 kV to 4.16 kV.

40, ,
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d. Two r' serve auxiliary transformers (RAT), are connected to an
offsite transmission system. One is a three winding transformer
rated at 230 kV to 13.8 - 13.3 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 or more separate and in(ependent buses are
provided for each voltage level, four buses for the 13.8 kV
system and two buses for the 4.16 kV system. In addition, one

4.16 kV bus is provided for the coal handling systen.

f. The low voltage a-c distribution systems are a nominal 480
volts. Twenty-three buses are provided for the plant process
systems, ten buses for the precipitators and five buses for the
coal handling system.

g. Two separate and independent 120 volt nominal, uninterruptible
power supplies fed trom the 480 volt buses are provided. One
supplies power to instrumentation and control 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 lattery system. One
center-tapped station bat tery and dist r ibution system is provided.

i. One 125 volt battery charger is provided for each of the two
125 volt sections of the 125/250 volt centtr-tapped battery.

j. Two redundant, ;00 percent, 400 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 n>t available.

"otor starting voltar,e and frequenc. and allowable operational variations,

at which the required starting and operating torques are developed, are

as follows:

a. Continuous Operation of a-c ters"

1) Voltage i 10 percent o: rated

2) Frequency: ! 5 percent ,i rated

'i -?
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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

f,oll owing : 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 from the 230 kV offsite power supply via the reserve auxiliary

transformers. 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 9-5 of this section.

Table 9-6 in this section presents <.llowable 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 five

percent for margin.

ACCot",'T 241 Switchgear

The medium voltage metal-clad switchgear comprises four 13.8 kV buses and

three 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 maneally transf erring

_. 3
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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 t ransformers (UAT) and two reserve auxiliary

transformers (RAT) are provided to furnish power to the plant 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. Transformer 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 distribution voltages

to the low distribution voltage for low voltage loads. Motors rated 125 hp

through 200 hp are connected to the unit substations. 'J n i t substation

transformer impedances are based on matching switchgear capability to

fault current availability considering voltage regulation. Overcurrent

719 135
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protection is provided for all circuits. Overload prote< tion is provided

for motor c ircuit s. The unit substations for the cooling towers are fed

from a loop iceder. The distribution buses for the precipitators are

also fed from a loop feeder.

The battery systems comprise the plant batteries and battery chargers.

The plant 125/250 volt d-c bus is supplied from a 125/:50 volt center

tapped battery and two 125 volt bat tery chargers, one for each 125 vol t

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

0-c power to the emergency buses.

l'a c h d i e s e l >;enera t or uni t is provided with automatic starting sys~ ems

that are initiated when loss of offsite power occurs. Minimum voltage

that can be experienced at the diesel generator terminals during autor

starting is 8 5 percent .

Two dual input solid state inverters are provided to serve as

uninterruptible power sources for miscellaneous a-c and plant

instrucentation loads. The inverters are supplied with power from the

a-c buses through regulating t ransformers or direc tly f rom the station

battery.

-t
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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

configured as one panel per inverter.

One d-c power distribution switchgear lineup is provided to distribute

d-c power from the battery and its associ:ted 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 elect ric power system.

One electric system relay panel lineup is provided for protection and

metering of the main generators, the generator step-up transformers and

the unit and reserve auxiliary transformers. The main generator is

protected by high speed differential, ground current, loss-of-field,

negative sequence overcurrent, and voltage restrained overcurrent relays.

The main generator, the generator step-up (CSU) transformers and the unit

auxiliary transforners are protected by power directional and overall

differential relays. The reserve auxiliary transformers are protected

by power directional and differential relays.

ECOC;T 244 Protective Equipment

The station grounding system provides the means for maintaining an effective

ground at equipment and metal structures, protecting eouipment and

structures froc galvanic corrosion and protecting personnel from dangerous

potentials. Lightning protection schemes are provided tor the stack and

for the boiler structure.

7 1 .
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ACCOUNT 245 Electrical 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 redeces the hazard of fire propagation.

ACCOUNT 246 Power and Control Wiring

Isolated phase bus is provided to interconnect generator terminals, GSU

transformer low voltage terminals and UAT high voltage terminals. This

is force-cooled with redundant active components in the cooling unit.

The plant wire and cable consists of three conductor and triplexed, single

conductor power cable, multi-conductor control cable, coaxial, triaxial,

shielded twisted pair and multi-sh'elded twisted pair and shielded quad

instrument wire. Materials for insulation systems (ethylene-propylene

rubber insulation with chloro-sulfonated polyethylene based jacket) are

selected to provide optimum system performance in the areas of physical

stability, tensile strength, flexibility, aging characteristics, resistance

to abrasion, ozone (where required), water absorption, heat distortion,

solvent extraction, 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.

O
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Wire and cable routing is governed by the following-

Requirements for the power supply, control network and/ora.

instrumentation signals.

b. Requirements for loading.

c. Requirements for physical separation of different voltage and
energy level circuits.

d. Avoidance of high hazard areas (e.g., areas subject to high

ambient temperatures and fires).

Simplicity of layout.e.

f. Ease of installation,

d. Ease of access.

_
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TABLE 9-5

AVAILABILITY RELATED DESICN BASES FOR Tile ELFCTRIC POWER SYSTDi

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 extir.guish any fire which might
occur.

c. Includes provisions to allow periodic maintenance of systcns
and equipment.

2. Power sources, and power supplies, have sufficient b> kup anu
distribution systems have sufficient inc'.ependence so that reducti>n
of plant output will be prevented or minimized for loss of any source
or bus.

1 .O..
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TAP >LE 9-6

DESIGN AMBIENT CONDITIONS FOR ELECTRIC EQUIPMENT

Ambient
Temperature

I.imit

(Degrees I')

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 Other** 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,
cocputer room, or battery roo.i, as applicable.

!
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ACCOUNT 25 MISCELLANEOUS PLANT EQUIPMENT

Miscellaneous plant equipment includes sy s te ms fc r maintenance or provisions

for plant equipment support requirements. Included are cranes and hoists ,

air, water and steam services, auxiliary boiler and associated equipment,

and the plant f uel oil system.

ACCOUNT 251 Transportation and Lif ting Equipment

Cranes and lloist s

A turbine-generator ove rhead t raveling bridge c rane located in the turbine

hall has a main hoist capacity of 100 ton, and an auxiliary hoist 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 f t in height.

ACCOUNT 252 Air, Water and Steam Service System

Compressed Air System

The plant compressed air system supplies service and instrument air for

the en tire plan t. 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 cf 100 psig.

, -
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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 water f rom the main 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

wate r pumphouse. Makeup water to the MCHR system is discharged near the

suction of these pumps to lower the average temperature of the service

water.

Fire Protection System

The fire protection system is designed to minimize the prebability and

ef fect 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;

and one 50 gpm vertical wet pit jockey pump. The pumps are located in

the fire pump house adjacent to and common with the makeup water pump

house.

The jockey pump normally operates to maintain system pressure. One of

the motor driven 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
/1 1 7"
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boiler house to supply water to the top clevations.
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9-71



ACColNT 25

Potable Water System

Potable water is required for drirking, 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 f unct ion of the atu iliary boiler system is

to piovide auxiliary steam during shutdown periods and during startup.

The system flow diagram for the auxiliary steam is shown on Dwg.

6515.002-LSC-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 cont rol 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, unde r 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 from the control room. Each phase of

the startup procedure is separately initiated. The auxiliary boiler is,

~)h k
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ACCOUNT 2 5

controlled to shut down when the steam-flow f alls below the minir..um flow

capability of the soiler during plant startup.

l'uel oil atomization utilizes steam f rom the auxiliary steam system.

Compressed air and/or mechanical atomizing burners are provided for startup

when steam is not available. Each boiler discharges exhaust gases through

separate f l ue s . Fo rce d d ra f t flow control is provided by inlet da mpe r s .

Boiler blowdown in accomplished manually without heat recove ry equipment.

ACCOUNT 253 Communicat ions System

Local Communications System

The communication system consists of an intercommunication and paging

system, a telephone system, and a sound-powered telephone system. These

systems are designed to provide communicat ions between various parts of

the plant for all condit ions o f operation.

ACCOUNT 254 Furnishings and Fixt ures

Instrumcht Shop Apparatus

Instrument shop apparatus are provided for testing, calibration, repairing,

and routine maintenance of the plant inst rumentation and cont rol devices.

A typical list o f inst rument shop apparatus is provided below:

a. Dead weight tester

b. Pneumatic calibrator equipment

c. Decade resistance box

d. Digital yolt me te r

e. Variable voltage and current sources

~, ,
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ACCOUNT 25

f. 0 me t e r4

g. Oscilloscope

h. Electronic count er

1. Stop watch

j. Resistance and impedance bridges

k. Megger

1. Pressure gauges

m. Me t e rs : 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 inst ruments.

Water Quality Penitoring 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 oc flows of

the e f fluent discharge. Analytical data are recorded in proper form for

immediate, as well as future interpretation and use.

\ H [*,
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ACCOUNT 25

Thermal Effluent Monitoring Systam

This system monitors the temperature of the effluent discharged from the

plant. The system provides basic data to evaluate the thermal ef fect of

the plant effluent.

Air Quality Monitoring

Air quality monitoring is performed by the stack gas monitoring system

which provides for the measurement and recoriing of pollutants related

with the stack gas. Measurements are made of particulate load, and of

sulf ur dioxide and nitrogen oxide concentrations. Concentration

measurements are corrected for diluting air by measuring oxygen

concentration in the stack gas.

Emission standards for particulates, sulfur dioxide and nitrogen oxide

are in accordance with CFR 40, Protection of Environment, Part 60, Subpart D,

and other applicable local and state regulations.

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. Sulfur dioxide and nitrogen oxide is reported

in terms of concentration, i.e.,/4 g/m or ppm.

Particulat e emission is reported in mass flow units, i.e., 1bs/hr by

combining measurements of particulate concent ration and the mass flow

rate of stack gas. Emission rate is integrated and logged daily. Samplaag

ports are provided for comformance testing.

714 147
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ACCOUNT 25

ACCOUNT 255 Waste Water Treatment Equ ip nent

The wastewater treatment equipment is designed to treat all plant wastewater.

This includes water runoff from coal piles, demineralizers, regenerant ef fluents

metal cleaning wastes, and floor drain discharges.

Two two-million gallon holding tanks are provided for retention and

t rea tment of metal cleaning wastes and coal pile runof f. Lime is fed to

the tanks to raise the wastewater pH. Iron is ef fectively precipitated

at pHs greater than 8.0. Af ter allowing for the sludge to settle, sludge

is withdrawn from the tanks and dewatered by uwo vacuum filters.

Supe rna tant f rom 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 basins before discharge.

Spent regenerants f rom the demineralzers are treated in a 40,000 gallon

neutralization tank. Acid and caustic feed systems are provided for

neutralization. The treated wastewater is passed through the earthen

settling basins prior to discharge.

Floor drains are collected in several sumps loccted in the plant, and

pumped to a central API separator for oil and grease and suspended solids

removal. Effluent f rom the separator is passed through the earthen

settling basins prior to distaarge.

,O<
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ACCOUNT 26

ACCOUNT 26 MAIN CONDENSER llEAT REJECTION SYSTEM

The main heat rejection system is a circulating water system consisting

of st ructures 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 pli and for fouling control.

Fouling wit hin the towers is controlled by continuous blowdown to the

river in order to maintain the concent ration at less than ten times that

of the makeup water.

ACCOUNT 261 Structures

tkeup Water Intake and Discharge Structures

The makeup water intake and discharge structures are located along the

riverbank west of the main plant st ruc t ure s . The intake basin is 18 ft

wide by 32 ft long by 32 ft deep and is below plant grade. The volume

of the basin is approximately 18,400 cu f t. The north wall of the st ructure

has a 5 ft wide by 9 ft long and 32 f t high extension which houses the

fire p ump s . The structure is reinforced concrete with foundation mat

bearing on rock. The re a re two intake chambers and two makeup water pumps

supported from the reinforced concrete basin roof slab. The intakes are

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

trash pit. Fish escapes are also provided. A channel is excavated in

the river bot tom f rom the ship channel to the intake structure to ensure

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

are reinforced and masonry concrete. A battery and swit chgear room are

7 1 AOf,
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ACCot'''T 26

located at grade adjacent to t he basin and supported on spread footings.

The flocr, roof, exterior walls and interior walls are reinforced concrete.

The blowdown discharge is provided by concrete pipes running between the

c irculat ir.g wate r purr.ps d ischarge and t he river.

Circulating k'ater Pum > lleuse

The circulatir.g water pump houre is a reinforced concrete st ruc t ure located

between the turbine building and the cooling towers and supported on a

three ft thick reinforced conc rete foundation. The superstructure has

common walls with the turbine vuilding and admir.ist ration building. The

circulating water pump basin foundatio.. is supported on rock 28 ft ba'ow

grade sloping upwards to the cooling tower water basins four it below

grade. The circulating water basin is approximately 60 f t 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 arni 16

ft high to the operating floor. The f ou;.dation also slopes upwarIs 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 concrete. Portions of the

operating floor are g ra t i n g. The intake areas are protected by panel

screens and stop legs. A 40 ft wide, 70 ft long and 13 f t high equipment

room is located on the reinforced conc rete po rt ion of t he ope rating slab.

The room houses the circulating water pumps and elect ical equipment.

9-78 -
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ACCOUNT 26

The equipment room is masonry construct ion wit h a built-up roof on met al

deck.

Makeup Water Pretreatment Building

The makeup water pret reat ment building, located west of the main plant

structuras, is a two story steel f ramed st ruct ure 60 f t wide, 115 ft long

and 30 ft high. The building volume is approximate ly 207,000 cu ft. It

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

concrete ground floor is located six ft belew grade. The intermediate

floor is re inforced conc ret e supported on metal deck on steel framing.

The roof is conc ret e channel plank cou red with a roo fing memb rane. The

exterior walls are in..ulated metal siding and the in te rio r wt.lls a re

concrete block.

The building hoeas the sand filters, carbon fil te rs, chenical feeds,

sludge dewatering equipment and all other equipment and accessories

required for complete water pret reatment system.i

The building has a heating and vent ilation systen which consists of four

25,000 c fm roof ventilators for ecoling and four electric unit heaters

for heating.

ACCOUNT 262 Mechanical Equi p w n t

C i rc ul a t in g '..'a t e r Pu mp n

There a re four 25 percent cara"ity circulating water r unt s , of the mixed

flew 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

, a
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ACCOUNT 26

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

are located within a pump boase well where the water flows f rom the

individual cooling tower basins by gravit y. The pumps d ischa rge the water

to tho rwain condensers, where heat is absorbed. The water is then ret urned

to the dist ribut ion system of the towers. Water flow from each individual

cooling tower is controlled simply by an overflow t rom the tower.Lasin.

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 2 30,000 gpm

o f water f rom 118 F to 92 F when operating at a wet bulb tempe rat ure of

74 F. Each tower employs a reinforced concrete-filled st ructure combined

with components f or wate r dist ribut ion, fill splash service, support

system, drift eliminators, I uvers and fan deck. The fan deck provides

a stable base for the 13 far cylinders and mechanical equipment. Each

fan is 33 ft in diameter cud operates in an 18 ft high, glass re i n fo rce d

polyester, velocity recovery fan stack. The hot water dist ribution system

includes a circular flume distribution basin and metering orifice which

uniformly distributes the hot water over the fill. The distribution basin

is divided into thirds by means of concrete dividers. This design allows

one third at the tower to be removed f rom service with t he full f owi

distributed over the remainder of the tower.

Main Cooling Tower Make-up and Illowdown Systems

Two 100 pe rcent mixed flow vertical type pumps are providet' for the makeup

system. Each pump is rated at 13,000 gpm developing a total dynamic head

~7 i7
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ACCOL";T 26

of 35 ft and is driven by a 150 hp motor. The pumps are located at the

intake structure ad j ace r.t to the river. Two six ft wide by 31 ft high

traveling screens are pro, ded, each suitable for 50 pe rcent of the flow

requirements with an approach velocity of '/2 ft per second. Serving the

traveling screens are two 100 percent capacity screen wash pumps with a

flow rate of 110 gpm and a total dynamie head of 100 ft to wash the screens

whet. they require cleaning. Two screen speeds are provided, a high and

low speed, for removal af materials. Vertical t rash racks wit h automat ic

rake are provided ahead of the traveling screens to renove debris.

M.deop Water Pretreatment Plant

The source of makeup water is from the North River. The purpose of this

system is to precondition the raw rive r water which is used principally

as makeup to the circulating water systeu. liowe ve r , a s.aall po rt ion o f

the clarified wer is used as makeup to the demineralizer.

The primary obj ect ive is to re move debris and suspended solids

characteristically present in river water. The amount of solids and

debris contained in the raw influent is subject 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 renn> val of

solid particulates. The clarified e f fluent is then used directly as

makeup to the circulating oater system.

71, 1 E7
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ACCOL'NT 26

Chlorination at a;-proximately 8,000 lb a day is included in the

clarification step to oxidize naturally occurring organic matter.

Chlo r ina t ion is also applied directly to the recirculating cooling water

on an inte rmittent basis to minimize biological fouling within the condenser

and throughout the piping systen. Sulfuric acid is also used for pH

control to minimize forration of scale on the heat exchanger surfaces.

Accordi1 gly, any serious operation and/cr maintenance problems resulting

f rom plugging, clogging, or development of bacteriological growths

throughout the plant piping and cooling systems are prac tically eliminated.

The water used as makeup to the demineralizer is first filtered and

dechlorinated. In addition, the clarifie-? water is used for the initial

filling of the fire protection sys.em and for general use throughout the

powe r p lan t .

- EO
f 3 ;7

\

9-32



2.4 CONSTRl'CTION SUPPORT ACTIVITIES

The description associated with accounts 91 through 93 addresses the

construction support activities. This port ion of the cost estimate

(Volume III, Section 10) is called the " indirect cost".

ACCOL'NT 91 CONSTRUCTION S ERVICES

The services, functions, expenses, taxes and ot he r indirect costs are

contained in the listed code o f accounts.

ACCOUNT 911 Temporary Construction Facilities

a re costs of allThe costr f or tempo rary censt ruct ion and f acilit ies

temporary st ructures, janitorial services and maintenance of temporary

f acilit ies, guards and security, roads, parking lots, laydown areas, and

temporary electrical and piping, temporary heat, air, steam and water

systems, general cleanup, etc.

ACCOUNT 912 Const. uct ion Tools and Equipment

The costs for const ruction tools and equipment are the cost of rental

and/or purchase of const ruc t ion equipment , small tools, consumables (fuel

and lubricantc) 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 t a xe s a t 9. 3 percent of the cost

of total craft labor. Workmen's Compensation Insurance and Public 1.iability

and Property Damage Insurance are included at 4.9 percent of the cost of

total craft labor.

7 1 ' d,1 C1
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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 110ME OFFICE ENGINEERING AND SERVICES

ACCOUNT 921 Ilome office Services

These services are associated with home office engineering and design,

p ro c uremen t and expedit ing ac tivit ies, estimating and cost control,

engineering planning and scheduling, home office reproduction services

as well as expenses associated with performance of the above functions

(i.e., telephone, postage, computer use, travel, etc.). These costs

include salaries of personnel, direct payroll-related cost s (DPC), overhead

loading, expenses and fee for these services consistent with contractual

terms.

ACCOUNT 922 Home Office Quality Assurance

This includes the services of home of fice 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 included are salaries, DPC, overhead loading and

e xpe n s es (i.e., travel) of these individuals. Manhours required for these

services and their costs are based upon UE&C experience in this area.

15h7g\ n| '"
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<3CC01NT 92-93

ACCOUNT 923 llom o f f i ce - t:on st ruc t ion %nacemnt_

These services include those of the const ruct ion minager and his assistants.

Services of construction plannine, and scheduling, cons t n ct ion met hods ,

labor relations, safet y and security personnel are utilized as required.

Costs include salaries, DPC, overhead loading, and expenses.

ACColTNT 93 FIELD OFFICE ENGINEERING AND SERVICE

ACCOUNT 931 Field Office Exp mses

These expenses include cost s associated wit h purchase anf/or rental of

f u rni t u re and equipment (including reproduction), communication charges ,

postage, stationery, other office supplies, first aid and medical expenses.

ACCOUNT 9 32 Field Job Supervision

This management function includes t he resident const ruction superintendent

and his assistants, c raf t labor supervisors, f ie ld account ing, payroll

and administ rat ive pe rsonnel, field com.truction scherulers, field

purchasing personnel, warohousemen, surve: 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 f o rce s is a function of total direct employed craf t

labor. The supervision requirement was calculated to be the number of

manhours equal to about 10 percent of 85 percent o f total craf t labor.

ACCOUNT 933 Field - Qualit y Assurance

These services include those of personnel located at the job site engaged

in inspection, required documentation of equipment and inspection cf

construction activities. Costs included are salaries, DPC, and overhead

loading.

, j- ,/
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ACCOUNT 93

ACCOUNT 334 Test and Startup Engineering
_

These services are acsociated with preparation of startup and plant

operation manuals and test procedures, direction and supervision of all

testing of equipment and systeras as the plant nears completion and direction

o f startup of the acility. Costs include sal, ries, DPC, overhead loading,

and miscellaneous related expenses. Costs of any craft lator required

for startup and testiag activities are included in the appropriate Direct

Cost line items.

Indirect accounts 913, 921, 922, 923, 9 32, 9 33 and 9 34 are included under

factory costs in the cost estimate to differentiate them from site related

craft labor and material costs.

/1, i <;
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SECTION 10

COST ESTIMATE

10.1 INTRODUCTION

This section contains the details of the total base const ruction cost

estimate for the low sulfur coal (LSC) plant described in Section 9. The

criteria and plant description used to govern the development of the cost

estimate are specified in Sections 8 and 9. The cost estimate reflects

the reference plant design at the "Middletown" hypothetical site described

in Section 13 entitled, " Site Description".

The estimated total base construction cost for the 1243 MWe LSC is

$406.943,271 or $327 kW based on July 1, 1976 prices. The cost estimate

presented in this sectica is summarized at the two and three digit level

of accounting detail in Tables 10-2 and 10-3 respectively. The cost

estimate presented here is a total base construction cost that does not

include contingency, interest during construction or escalation.

The total base construction cost is organized in accordance with the

expanded AEC Code of Accounts (USAEC Report NUS-531). Therefore, it

corresponds in etructure to the Plant Description (Sec tion 9) and the

Equipment List (Section 12). This is done for the reader's convenience

sec. ions of the report.in relating the material presented in the different e

The total base construction cost consists of " direct" and " indirect"

costs. The " direct ccst" (Accounts 20 through 26) encompasses the cost

of the power plant structures and systems. The " indirect cost" (Accounts

,bnd
,
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91 through 93) consists of the costs of the construction support activities.

10.2 COST ESTIMATE EXCLUSIONS

The list of items excluded from the cost estimate is shown in Table 10-1.

Generally, these items are sensitive to the particular policies and

preferences of the individual utility and to the specific plant and site

being considered.

~ l *\, \
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TABLE 10-1

1243 MWe LSC COST ESTIMATE EXCLUSIONS

1. Main Transformer, Switchyard and Transmission Facility Cost.s

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

]\{ L
,
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TAELF !^-2
COST LST D9Tt_ StTA FY

TV1 O!1 FT An ""Tr L W FL Pne ! Of $
COST 8 ASIS 12;1 % 11. ' Utm t < '.A L-F IM ' M'
07/76 MISL'T u N 05/30/77

FACTORT SITE SITE SITE TOTALACCY NO ACCOUNT C ES C RIP TION EGUIP. (c5ys TABOR *0URS LABOR COST MATERIAL COST COSTS.......... .......................... ............. ............ ............. ............. ..............

20 . LAND AND LAND O !GH TS 2,000,000 2,C00,000

21 STRUCTURES + IMPROVEMENTS 3,155,469 1554655 M4 18,C13,514 27,552,514 48,721,497.

22 . BOILER PLANT EGUIPMENT 87,151,285 2174808 M4 27,375,744 5,950,999 120,473,02P

23 TURBINE PLANT EQUIFMENT 81,230,723 1853747 *9 23,706,125 5,291,549 110,223,397

24 . ELECTRIC PLANT EQUIPMENT 7,480,100 1041778 MH 12,762,945 7,629,575 27,892,E20

25 MISCELLANEOUS PLANT ECUIPT 5,722,267 259176 ** 3,323,701 811,186 9,857,154
.

26 *AIN C0 40 HEAT REJECT SYS 11,547,105 261506 M* 3,23C,373 1,072,055 15,947,533
.

2 TOTAL DISECT COSTS 190,286,949 7145670 MH 88,432,402 50,307,u76 335,027,229
.

91 CONSTRUCTION SERV! CE S 13,601,000 1180000 MH 12,313,000 16,872,000 42,76e,000
.

92 . HOMf 0FFICE ENGRG.& SERVICE 14,710,000 14,710,000

o 93 . F IEL D OFFICE ENGRGESERVICE 9,402,000 900,000 10,302,000l.

9 . TOTAL IND] A E C T COSTS 37,713,000 1180000 MH 12,313,000 17,772,000 67,798,000

TOTAL BASE COST 233,999,949 8325670 103,745,402 +9,079,97e 402,625,229

Y
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TA3LE 10-3
COST EST L" ATE SO?tA PT P4e 2 Of 5

y FF DIGIT VCrw LEVEL
COST BASIS 1243 We LOW <rLFW COAI-FIF ED PIANi n? /30/ 77
07/76 M IrrLET,JN r!A

FACTORY S!!E SITE SITE TCTA.

ACCT NO ACCOUNT D ES C RIP TION E QUI D. COSTS LABOR HOURS LABOR COST *ATERIAL COST COSTS

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

2,000,000 2,000,000
20 . LAND AND LAND RIGHTS

211 YARDWORK 115,500 235045 M4 2,413,385 2,842,394 5,371,279

212. STEAM GENERATGR B U IL D IN G 529,607 552764 M4 c,770,555 14,990,442 22,291,604

213. T UR e INE,H E A T E R,C ON TROL 6LD 342,469 275629 *H 3,333,970 5,612,131 0,289,470

2188. A DMI NI S TR A T ION +S ER VI C E RLG 214,656 59634 44 716,425 824,794 1,755 ,8?5

2180. IRE PUMPHOUSE

2181. ELECTRICAL SWITCHGR BLOGS 22e763 6860 =4 84,000 45,400 152,163

218L. STACK / RECLAIM T h AN Sf5R TowR 5,400 8915 *4 102,334 PS,94P 193,73/

218M. CCAL CAR Thaw SHED 2023 *4 23,330 12,435 35, 735

218N. ROTARY CAR DU"P RLDG+TUNNL 3,485 37186 "H 431,915 374,245 809,t45

y 2180. DEAD STORAGE RECLM HOPPERS 18061 *4 207,830 191,370 399,200

0
218P. COAL (RUSHER HOUSE 84,640 16813 ** 209,036 217,190 51),86e

2180 00!LfR HOUSE TRANSFR 70.ER 2,680 5844 *4 74,678 131,972 23),330

21PR. DEAD STORAGE TPaNSEER TbNL 49753 ** 568,046 4C9,175 #77,261

2187. LOCOMOTIVE REPA2R GA R A GE 11,570 4 715 4H $$,298' 64,460 134,328

218U. MATERIAL MANCL+ SERV!CE BLD 1 7,735 10570 MH 129,195 135,343 282,273

,f

218V. WASTE WATER TREATMENT 9LCG 4,964 11160 44 13C,568 93,565 223,097
-4

218W. 415C COAL HANDLING ST40CT 800,000 193322 MM 1,985,093 1,332,925 4,115, C 19

219 STACK STRUCTURE 1,0CO,000 67461 *1 774,766 18?,525 1,C63,591

a

21 STRUCTURES + IMPROVEMENTS 3,155,469 1554655 MH 18, C 13, 514 27,552,5T4 48,721,497\
.
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TAPIE 10-3
COST * ST"' ATE SNFY

THp rE DIGIT KC TNT LWFL
Page 3 Of 5COST BASIS 1243 We LOW Sl'UTP COAL-FIF ED PIANT

07/76 Mirrtm sy. t SA Om / 30/ 7 7

FACTORY SITE SITE 5!TE TOTA,ACCT NO ACCOUNT DESCRIPT!0N EQUIP. COSTS LA90R HOURS LABOR COST MATER: AL COST COSTS.......... .......................... ............. ............ ............. . . . . . . . . . . . . . . ..............

220A. FOSSIL STEAM SUPPLY 5vsTE" 56,675,000 115*000 =w 14,547,620 1,434,7e7 72,457,382

221 STEAM GENERATING SYS1E" 1,253,585 37651 =4 488,922 58,72* 1,701,231
222 DRAFT SYSTE" 13,867,860 43 R52 2 *4 5,733,929 1,741,i37 21,34?,925
223. ASH + DUST H ANDLIN G s y s T E' 3,576,225 105735 =* 1,362,032 1R6,929 5,125,236
224 FUEL HANCL!%G SYSTEMS 9,749,615 220446 "M 2,889,032 949,896 13,5B7,543
227 INSTRU"ENTATION + CONTROL 1,860,000 76044 MH 929,533 e7,895 2,*57,425
228 BCILER PLANT r!SC !TE MS 170,000 138350 44 1,624,627 1,311,656 3,30$,283

22 871LER PLANT EQUIP"ENT 87,151,285 2174908 w4 27,375,744 5,95C,999 121,473,028
.

231. TUR9!NF GENEPATOR 45,2*P,261 339531 mm 4,179,574 1,580,551 51,04?,356
233 CONDENSIN3 5v5TEMS 9 ,047 ,725 174929 MH 2,305,125 236,731 11,5'?,591

g ?34 FEED HEATING SYSTE" 14,310,145 313874 44 4,071,810 407,590 18,789,545

235. OTHER TUR9INE PLANT EQUIP. 12,035,592 920579 =< 11,930,504 1,213,283 25,179,379
236. INSTRUMENTATICN + CONTROL 556,000 5393 M* 65,799 3,290 6 25, r 8?

237 TUR9tNE PLANT MISC !TE*5 99451 mi 1,153,314 1,P50,104 3,0C3,41e
s

s

__

2' 23 . TURBINE PL ANT E Q U I P* E N T B1,230,723 1853747 ** 23,706,125 5,291,549 110,225,397

.s

LT,



TA?LF T-3
COF T I ST "9 T E F TAF Y

THF5F PIC IT ;m't"T 1 r/EL pg. 4 g 3 5
COST BASIS C41 % IN E LF f T ( "*F B ! D P'M
O7/76 M IP PL FT W' JSA 08/30/77

FACTORY SITE SITE SITE TOTA'.
ACCT N* ACCOUNT DE SCRIP TION E1u!P. COSTS LABOR H0JRS 4 ABOR COST "ATERIAL COST C OSTS
.......... .......................... ............. ............ ............. ............. . . . . . . . . . . . . . .

241. SWITCHGEAR 3,302,800 5738C =4 709,9? $ 71,959 4,094,494

242. STATION SERVICF E Q UI P P E N T 3,174,200 54635 ** 669,257 125,345 3 s'd'842

243. SWITCH 9 CARDS 51Ap000 1053C ** 130,167 61,410 709,536

244 PROTECT!vf E QUIPME NT 77400 MH 955,055 630,;;0 1,5e5,055

245. fLECY.STRUC .WI RIN G C ON T NR 3646c2 e. H 5,4e3,027 2,163.225 7,s72,652

246. POWER E CONTROL W181NG 485,100 376971 MH 4,635,014 4,551,t87 9,671,601

24 ELECTRIC PLANY EQUIPMENT 7,4eJ,100 1041778 M1; 12,782,945 7,629,575 27,632,62J.

251 TRANSPORTAf!ON & L!FT EQPT 1,223,000 8125 94 104,497 90,419 1,417 , 91 $

252 AIR, WATER + STEAM SERVICE SY 3,162,672 182780 94 2,365,717 294,939 5,623, ?29

253. COMMUNICATIONS EQUIPMENT 100,000 25000 M9 30/,386 154,656 5 62, C4 ?

254 FURNISHINGS + E l X T UR E S 653,70C 6720 M4 78,761 16,094 749,555

255. WASTE WATER T R E A T M E 'J T EQPT 582,895 36551 44 407,340 2 5 5,17 A 1,335,413

25 . MISCELLANEOUS PLANT EQUIPT 5,722,267 259176 44 3,323,701 911,196 9,957,154

261 STRUCTURES 39,971 63552 "4 740,739 674,952 1,535,e92

''d 262 9E CH ANI C AL E QUIPME NT 11,457,134 197954 ** 2,489,634 397,073 14,343,841
s

Da
26 MAIN COND HEAT RLJ EC T SYS 11,547,105 261506 M4 3 230,373 1,072,055 15,847,533.

.s

@
C.

2 TOTAL DIRECT COSTS 196,286,949 7145070 MH 80,434,402 50,307,87e 335,027,229.
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SECTION 11

D RAW I NG LIST

1243 We LOW SULFUR COAL-FlRED PLANT

This section contains the drawings for the 1243 % uw Sultur Coal Plant
described in Section 9 The drawings include Plot Plan, General Arrangement
Drawings, Flow Diagrams, Block Diagrams and One Line Diagrams.

Drawing Number Title

6515.002 - LSC-1 Synbel Legend f or Flow and Blocr. Diagrams

6515.0J2 - LS C-2 Plot Plan

6 515.002 - LSC-3 Ceneral Arrangement - Plan "A-A" at El. 18'-0"

6515.002 - LSC-4 General Arrangement - Plans at ~ 3'-0" and 7 3-0" Elevations

6515.002 - LSC-5 Flow Diagram - Forced Draft System

6515.002 - LSC-6 S team IIeat Balance Diagram (Max. Guaranteed)

6515.002 - LSC-7 Flow Diagram - Main Steam Hot Rehe at and Cold Reheat System

6115.002 - LSC-8 Flow Diagram - HP and IP Ext raction S team System

6515.002 - LSC-9 Flow Diagram - LP Extraction Steam System

6515.002 - LSC-10 Flow Diagram - Condensate and Feedwate r Sys tem

( 515.002 - LSC-ll Flow Diagram - lieater Drains and Vents System

6515.002 - LSC-12 One Line Diagram - Unit Elect rical Dis t ribution

6 515.002 - LSC-13 One Line Diagram - d-c Dis tribution Sys tem

6515.002 - LSC-14 Flow Diagram - Auxiliary S team Sys tem

6515.002 - LSC-15 Flow Diagram - ( i :ndling System

6515.002 - LSC-16 Flow Diar- _an Ash Handling Sys tem

6515.002 - LSC-17 Block D. , cam - at Fire Protection System'

er Treatment Sys tem6 515.002 - LSC-18 Block Diagram - Waste ,

11-1
- .p
I b I b '/
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SECTION 12

EQUIPMENT LIST

12.1 INTRODUCTION

This section lists the account descriptions of the 124 3 MWe LSC Coal-Fired

plant design developed for this study.

As a convenience, the account descriptions are listed in accordance with

an expanded AEC code-of-accounts (USAEC Report NUS-531), which permits

correlation and cross-referencing with the cost estimate in Section 10,

Volume 111 of this report.

In order to maintain consistency for the various systems in the equipment

list, nine standard sub-account headings are used to group similar itecs,

as follows:

1. Rotating Machinery

2 IIcat Transfer Equipment

3. Tanks and Pressure Vessels

4. Purification and Filtration Equipment

S. Piping or Piping and Ductwork

6. Valves or Valves and Dampers

7. Piping - Miscellaneous Items

8. Instrumentation and Control

9. Foundation / Skids

-

/ ) /: O fi
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PAGG. C9-711 *PE503)* UNITED ENGINEEW5 5 (CNSTAucTORS INC. PAGE 2 - 1

08/15/77EGutPMENT LIST - GEPOe' 1

MODEL c5) - 12*3 F.E/357] wwi 60AL - 2.5/1.7 IN ns aw - MICOLtTO.N, USA - LO. SULFVE - (OST eA515 0 7/ 7e

A C C 0 u .Tr

=J 4 BE 4 ITEF DESCk!PTION

211.1522 2.5 IN .A*SEC

11.15271 C' DELL + 5P!uCT/NN5

211.15$ O!L 5tPEkAT005

211.1t YA43 CwAINA;( ST54* Sf. fed

21'.131 D d A l t. 5

211.Te/ P ! F l ". 3

211.''. 2 1, + 5"aLEa

211.1 022 5 IN * LAR5F4

217.10221 $ A L J A ", a Z F ? / N N 5

217.1 ? e:ac.Av + ya,; ,fenTINo

211.11 SFTTLl'. oASINS

211.171 EAdin EACAe47['N

211.192 D)CA EaCAsATI;'

211.173 dAcaF;tt

211.1v4 3 'GINo

211.195 50e*.rRK

21 ' .1 v . RL i 4 F 'u n L l % d 5iCfL

'11 1 v 7 CONrkEYt
.]

217.1 s; SHfFT P i t I '4 5,,

N' 211.109 RIs-KAP (12 IN. THICK)

* xAILkCA;5

e~ s
'# 211. ' CUI + FIL.

O
CD 211.62 -



PROG. CM-711 *PE G0 30* UNITED ENGINEERS & CONSTRUCTORS INC. PAGE 3- 1
'

EQUIPMENT LIST - REPORT 1 08/15/77

MODEL 653 - 1245 M.E/33]O MwT COAL - 2.5/1.7 IN WG Av - MIDDLETO.N, USA - LO. SJLfua - COST BASIS 07/To

A C C O UN T

NJMbER ITEM DESCRIPTION

211.45 7 d AC n (d AL L A S T ,T IE S,R AIL )

211.45 54tfC8f5 + 3 UPPERS

211.451 T U C o,0 u f S ( :40. 3)

211.452 u L ** C E E S

211.4t WIP R4-(2% 1 ', . Is1Cn)

211.7 57duCfueE 4550CIATEC YD.s.

211.71 CUT * FILL

211.719 SPt; Cui

211.7111 DE.ATERIAv

211.7112 EA4Tm EEC4J41a0N

211.7113 ROCE tICAVAT;CN

211.712 f!LL + onFILL(PLACE /CO>0)

211.7122 EAeTM FILL

211.7125 SANC FILL

211.7124 CONCwETE FILL

'

212. STEAM GEAERATOR 8J!LO185
._ m

?. 212.1 SUILOl%6 STRUCTURE

212.11 EIC4v4TIGN WORN

FN) 212.111 EAkin Fn(AWATIGN

{h 212.112
s

ROCE EXCAVATION.;

212.113 CONCRETE FILL

212.114 FILL + BACEFILL

212.115 DfwATERING
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PROG. CM-711 *PEGC50+ us!'tC ENGINEERS & CONSTRJCTORS INC. PAGE id- 1

08/l5/77
IJulPMENT L15T - WEP0aT 1

= 0 0E L e50 - 1243 F . E t 3 5 'J O *.T C U At - 2.5/1.7 IN Ma As - MICOLETO.N,JSA - LC= SULFOR - COST BASIS Q7/76

A (C o u .Tr

DESCRIPTION
Wi*et* ITE*

21 %. 2 5 a sALst5

213.233' SPECIAL VALSES

215. 2 5 t il SELLvE SALVES

213.?, IGHi l'5 + SEks1Ce F;-EWt

21. 1 A)*lN15'eAfl;..srg. !CE oLa.

2153.1 3J!LOlN $'?JC'.3E

21sa.11 E a C A s A T | J '. .;dK

2119.''' E 4 - T .4 c xCAsATl'

21 . 11) dJCa h a C A J A T I .' .

2154.115 : JN( b E Il fiti

2153.11- fitL + mACAFILL

21 h.11$ DE. ATE *INa

2134 13 5Jati vcTt ,E ""NCdeit

21:3.131 FOR*.C9-

216 .132 nE NFGdCINS 5ItEL

2133.133 CONCRErE

2133.154 EAdlCDEC siEEL

21i3.135 FLOJk flNISM
- .J

215d.13c WATFw& ROOFING,,

2139.137 CONSTRocTION JOINTS+

2114.13e R u d o l N 'a CONCRETE Sun F ACE S
'rs~ 21 39.130 wELDEC ml4E fad 4IC

{x)
J- 21$9.14 S uPE R SI 4UC iuR E
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PRC5. C4-711 *P E G0 3 J * JNITED ENGINEERS & C C..S t a v C T O R 5 INC. PAGE 20 - 1

C8/15/77EGUIPMENT LIST - kEp0RT 1

400ft 65] - 1243 *.F / 3 !i: wwr CCAL - 2.5/1.7 IN nG Av - m!DDLEro.N,JSA - LO. SutFue - COST 6 ASIS 07/7e

AC(ouNr
NJ4BER | TEM DESCRIPTION

2139.14*? PRE;45T CJNCdETE P A f. E t h

2139.165 R00 FIN 6 + FLASHING

213s.1451 a.u. E7CF IN5UL + FLA>"!NG

2133.146 I '. T E R I O R .ALL5+PARTIf1Jss

21 33.14e2 M A 5 3 P. & y .ALL5

2131.1403 META; wakr T ; 3.s

2131 167 D0045 + .!NDJ.5

21ts.1471 4 0 L L I t. G SffEL C1385

21ad.1472 PEESCS.rt JJ04(

2139.1475 545n + eLA2ING

2133.145 . A L L 5, F L G O R + C E i L 17.o F I sl is

2159.1481 VINvt FLOCR TILE

2133.16el CERA*IC T!LE F L 0 3W

218?.1435 CaaPET

2139.14e6 CERA41C I!LE WALL F I ?. I 5 =

2135.16 A 5 SuSPENJED CEILING

2133.14) valNTING

21se.1491 CONCRETE

2133.1472 STEELw0am

2133.1495 HANDRAll
s ,1

-~~- 2139.1*97 DOORS + WALLS
.~

2136.2 9UILDING SERVICES

21$8.2* PLUMd!N' + DRA!NSs

ry
{ \.h
C:



PROG. C*-711 *PEGC30* UNITED ENGINEEES 6 (CNS TR dC 7 0h 5 INC. PAGE 21 - 1

08/15/77EQUIPPENT LIST - E(PCET 1

MODE L 653 - 124.5 kmE / 3 500 Mdf COAL - 2.5/1.7 IN HG AV - MIDDLETOwN,JSA - Law Sulfur - COST dA515 07/76

ACCOUNI
NJ4dEE ITEM DESCRIPTION

2159.211 H0cF L4AINS + PIPING

213s.2111 D R A l t. 5

213e.2115 PIPING

21 19.211'2 2.5 IN+ LARGER (GALv/NNS)

2133.212 FL;0E 54AINS + FIPINu

2136.21?' o n A l t, 5

2133.2125 P I P I '. v

2*56.21231 2.5 IN+ lad 5ER(CS/NN5)

21 50.71252 2.5 IN+LawsEN(C1/NNS)

21e3.213 PLJMclNe FIRIUREs+ PIPING

2169.2131 Flatu E5

2183.215? 009 5T1c .ATER MEATERS

21 % . 21 ? ) * I P I '. G

'

213e.21551 2 IN + 5# ALLER (CS/NNS)
.a

??* 21$3.21352 2 IN + SMALLEW(COPPE=/NNS)

213d.21353 2.5 I N + L A a G E R ( C S / N r. 5 )

I\) 2153.22 H E A T I N 5, v E N T + AIR CCNL

IN)
~sj 2129,221 AIR (CNDITIONING 57STE45

21 sd . 2 21 J FJJNJATICNS/5(IDS

21P3.22191 MJLT120NE Alw UNIT + 8)T0m

2156.222 EsHAusT AID 5YSTE45

2189.2223 ROTATING MACHINERY

2139.22231 T0!LfT RM EnHAUST FAN +MTR
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PAGE 23 - 1
PRCG. CM-711 **EG030' UNITED ENGINEERS & CCNSTRUCTORS INC.

05/15/77
EQUIPMENT LIST - DEPORT 1

MO DE L o3) - 12-3 rnE/53dd M.T CCAL - ?.5/1.7 th Hu AV - MIDDLET0mN,JSA - low SULFUR - COST BASIS 07//6

ACC3UNT DESCR!ATION
NJ 4 3E G IT'4

2113.2271 MANGEks

2163.223 OUCT=0er

2153.229 INSTRLMENTATION+CONTRCL

214o.25 FIRE FROTECTIC's

2113.231 FIJE r05E cad!NE75

21$4.232 5Pd!'.ALth5

2131.24 L154 TIN 3+5EGVl(i PD.EG

21:U.25 ELEVATCa

21ao.251 ELEVATU4 EAJIP%ENI

21 3 c . F1eE rJ'Fe0J5E

2131. ELECYuICAL 5.!TCH10 SLOG 5

213!.1 dJllC1N5 STRUCTJRE

21$!.11 E*CAvATION 40Rn

2151.111 E X C A v 4 T I C '4 - E A R T H

2181.1'4 oACni!LL-EARYH

21a1.13 50957kJCTudE CONCRETE
%
FN'%s, 2141.131 F0d*.ORK

21AI.132 REINFCRCING STEEL

2131.155 C O N r. R E T E

\J
%{} 2191.134 Erie 00E0 STEEL

2131.135 FLOCR FIN!5n

2141.159 WIRE FA8RIC

2181.14 SUPERSTRUCTURE



PRCG. CM-711 =PE G0 30- UNITED ENGINEfR5 & CCNSTRUC7025 INC. PAGE 26 - 1

EQUIPMENT LIST - NEPORT 1 05/15/77

MODEL 630 - 1243 P=E/3310 Msf COAL - 2.5/1.7 IN HG Av - M! D O L E T 0.N,U S A - Los SUL'Uk - COST PASIS 07/76

ACCOUNT
NUMBER ITfm DESCRIPTION

21ol.162 STauCTuRAL + NISC. 5TEtt

2161.1421 PREFA6 JulLDING

2141.147 000R5 + .IN00s5

2151.f472 PERSON.EL DOORS

2131.1675 SAS" + L L A l l :. 5

li s! . i 3UILv!'.3 SERVICE 5

215!.21 P'UFdlNG + CRAINS

2141.22 NE& TING, VENT + AIR CONg

2131.26 LICHIING * SE4d!CE PC.ER

213L_ STACn/wECLAI4 TRAM 5FR T0 9

211L.1 dultDING S T Rv C TURE

215L.11 EXCAwATICN WORN

21$L.11' EACAVATIC7-CARTS

213 116 sACnFILL-EAGTH

214L.13 SU55TWuCiudE CONCRETE

219L.131 FCRFwCan

21$L.132 REINFC4ClaG STCFL

21st.133 CoaCRETE
-d
,

213L.134 Ed3EDOLO S TFE L

I 213L.135 FLOCR FINISH

21dt.14 SJPEkSTRUCTURE
,

-'' 21dL.142 STRUCTUGAL + MISC 5 TEELM
S2) 21dt.1421 51RUCiuRAL STEEL



PAGE 25 - 1
PROG. CM-711 *PC605J* UNITEC E 31NEERS & CCNST9utTORS INC.

08/15/77
EQUIPMENT LIST - REPORT 1

*00EL c53 - 1243 FwE / 5 500 Mdi CCAL - 2.5/1.7 IN HS AV - MIDDLE T 0wN,US A - LO. SULFJR - COST 84514 07/76

A CC o uNY DESCRIPTION
NJ4EER ITEM

213L.1422 MISC. STEEL

21$L.1425 FLOCR GkATING

21dL.1424 STAIR ThEADS

21 st .14 5 EETERIOR 4LL5

21el.1452 METAL UNIN5alATED 4LL5

21ot.144 w00F wECE

215L.1441 MFIAL JNIN5gsATED 200F

21st.147 OCJR$ + .!NDO.5

21 L .14 7 2 PERSONNEL D30E5

21st.149 P A I .. T I N u

213L.1471 5 TEEL. ORA

21st.1495 HANDRAIL

213L . 2 oJILDINu SEwv!CES

214L . 2 2 HEATING,vtNT + AIR C;Ng

213L.24 L!uMTING + 5E RVICE P0.ER

2169 COAL CAR THAW SHE0

2154.1 d J 1 L D ! t. u 5TRUCTURE

211M.11 EXCAVATICN .0RK

21dM.111 EECavATION-EARTH

* 21dM.114 dACKFILL-EARTH

.P-
215M.13 5VSSTkJCTURE CCNCRETE

2134.131 FORMwCRK

I'\)

D) 21d".132 REINFORCING STEEL

a



PROG. CM-711 * PE G0 5 3 * UNITED E NGINE E R S & CONSTwu(TORS INC. PAGE 26 - 1

EQUIPMENT LIST - REPORT 1
08/15/77

MO DE L 65] - 1243 M.E/3500 Mdf COAL - 2.5/1.7 IN MG Av - M100LET0=N,us4 - Low sutFUk - COST BASIS 07/76
A C C 0 u"4 T

NUMBER ' TEM
DESCRIPTION

2169.133 C0stwETt

21dM.134 EMBE00E0 STEEL

213M.14 SUPEb5TRUCTURE

213M.24 LIGHTING + SERVICE P Cwf R

21dN. ROTAWY CAW DveP O L D u + T y N r.L

21$N.1 ou!LDING STRvCTURE

215N.11 EXCAVATION .OR(

21sN.11 ERCAwATION-EARTr

2117.11? i x C A s A T I C ~4 - R O C s

211";.114 mACAFILL-EARTM

214N.115 OEwATERING

21dN.13 SuasT&uCTURE CONCRETt

213N.131 FORM ORK

21sN.'32 dEINFORCING STftL

215N.135 CONCHETE

218N.134 EM8E00E0 STFEL

213N .15 5 FLOOw FINISH

218N.139 WIRE FAdRIC

21oN.14 SuPERSTRUCTowC
s, 1

_ _ _ " 213N.141 CONCRETE wCRE

4' 21$N.142 51RUCluwAL + MISC STEEL

213N.1421 5TRUCTURAL STEEL

'- 213N.1423 MISC STEEL
'% )

I' d
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PRC;. C4-711 *eit '50' UNITEC ENGINEEWS & CCNSTRUCT0es INC. PAGE 25 - 1

E30!PPENT Ll5T - 4f'0*T '

C6/lk/77

A; DF L o!j - 1245 6.! / 3 $ < $ v.T C Q AL - 6 . 5/1.7 IN Mb AW - F IC 3L E T C= %, JS A - LO. SJLFUR - COST uaSIS 07/76
-

A((: sNT
. ; *4 e e < 1 T r :- DESCRIPTIJN

21 . - tIinT' + 5 E R '.' I ; P C.i es

21 ) O(AD , s4, @{[t4 nOPPdG$
~

21 * HJ:t: I, <vCTU3E

?? tvcAyArIc. .;ei.

21 >; Ei;4.87:C.-+A-'
.

21 ' ' dALKi ! ' "

21* 1' , +vi adE C '' . C 4 f r t

214^ 1 r ''.;ma

' i '. & _wl | 2 'tiL
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: 0 '. f -*it

/ 1 ,s .''e t*d! tta Sis 6 i
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di33 ( O AL (vuSNE* M I' ( Ar

21< 1 l J l l . I ', 2 )IdJCT,4{

? tsp 1' taCAwA!IC. .J:s

a3, *1I f A ( A , A T j ; N - { A = T ><

.--. 213r.114 JACsFilL m 44I'

'

21sp.11 S u a S T R ; C T .; , i T ;-
'

219.131 f: =*.U9
rsk 213r ,13 ) wpINFon(ING $ Tt E L/

c:
-; _ /1:*.155 Ca ChE1F

21 3P.134 FV46CCtC STEEm

21 -.P .13 5 F L O C s. FIN!ss
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P90G. CM-711 *FEGG5)* UNITED ENGINEEH5 6 (CNSTauCTORS INC. PAGE 30 - 1

Eau;PMENT LIST - kEdOdT 1 08/15/77

MG )E L $5] - 1265 kdE/53]C 5.T C3at - 2.5/1.7 IN no Ah - MIDDLETO.N, USA - low SULFJa - COST BASIS 07/76

ACC,;%T

Nggets ITE* DE SCRIPT!CN

2130, ?S1 ELtvATJ9 s ' e ! P M E *. T

213.. d3tLE, n;v5E TRANSFR T0sEn

21 . dJ1LDING S!=JCTeef'

/1 a . 11 FICAvAT[CN .Q4K

214, ,lii EaCAwA?IC - E A n T r.

21<.,11. 3ACrf's t-taniH

?13;,13 su35T6UCTv= <,NCRETi

21;.,''' 6L.*.cWu

1 LEI;r ;E t a 5TEEt

2' 3 a eTi7

' '- 2*at ti' STEi;

11 3, ,1- 5surGSi . 'ssi

.. - i O ', : 6!' 'vr,

2* r ,<,-*

21.,,1ci TAL F 16 d.?st*.

213. 1 1 5 tTT%

214a.1 2 5t- (TJ AL + MISC 5YtEL

2134.1621 $In ei ukA, iTGFL

~~-

213. 165 EaTEw10* .atti

2143.1455 METAL IN5 ALATE s:: !'

2144.1654 MCTAL UNINSUL A r E 3 s ! D I .a
fx

'sel 21$. 144

LC '
2182.1441 *E1At RUCF DECK



PROG. CA-711 es t GC 53 * UNITED ENGINFERS b CCNSTRJC70h5 INC. PAGE ll - 1

EQU!P*ENT LIST - WEPORT 1 00/15/II

40 9t m o3) - 12-3 F.E/$$CO M.' C O At - 2.5/1.7 IN HG As - AIDDLET0.N, USA - L3. SJLFUk - COST SA515 O//76

A C C O UN T
N;vegc ITE- DESCRIPTION

21 4. 167 OOCh5 * .1NOC.i

/1 M.1=?? P i R 5 C * '. E L .9045

2152.2 dott;I.a SEdw1CE5

21da,22 NEA'I'.,. TNT + &lR ( CN,

215..i. ioni : + si<s'- -Cfws a

?1- ;t a 3 Tc45< T*s,srt ton.

/1 s 4. * ssi . '. v s'4aCT;JF

21 $ w . 1* tEC-.*'[C . J 4 m.

?'to. 5xce,a7IiN-E4GT"*

21 .siu rac.F:,,-tasTu

> 1 9 ,1 ' 5LSSTkvCT J4E CONCoFT t

21*w 151 Fcae.: 4

21 - '' W e . '. r ': 4 ; 1 N 3 5 TEEL

2154.1!3 s.NCaeTE

2154.13. E*3EOCE) STEtL

215c.'!; FLC ~ 5!NISH

2139.2 d J ! L D I '. 4 5 E R v l '_ E 5

-d 21.59.2* LIGwTIS4 + SE0VICE P0wER
.

213T. LJCCvCT[Vf RfPAls J A N Agt
_r.=p

2161.1 null' SING STRUCTURE

psj 21dT.11 EsCavATION WORK

"# 214T.111 EXCAVATION-EARTH
- .J

214T.114 8ACaFILL-EARTH



PROG. CM-711 *PEbC30* LNITED ENGINEERS 5 (CN5 TRACTORS INC. PAGE 32 - 1

08/15/77EQUIPMENT L157 - REPORT 1

MODEL c5; - 1243 m.E/>300 *wT C0AL - 2.5/1.7 IN He Av - MIDDLETOWN, USA - low $dLFUE * COST BASIS 07/76

ACC OUNT
ya4ggg gTi. DESCRIPT10N

2117.13 sud5TkvCTURE CONERETE

2137.131 FOa*=0RK

2137.152 REINF06CING STEEL

21$T.135 CONCkETr

211'. Is EentCJEo 5 TEEL

2737.1!5 F L Juk FIN 15a

21 3T.153 w!GE FAuRIC

2137.1 4 5v*EosiwucTuwE

21$7 ''t C D '. C E f T E sCEA

2137.1c2 5?HLCTJRAL * MISC SILEL

213T.16?1 STkyCTg=At 5 TEEL

2111.14! EuTE610F ,aLL5

2117 1435 metal IN5JLATE: 1101 := L

2137.1&L RC.F DECA

2117.1641 METAL RGOF DECs

2137.147 OCORS + 61N00.5

2137.1471 RCLLING STEEL 000e5

2117.1472 PERSONNEL DOORS

_6 2131.2 du!LLING SERVICf5

~~
213T.22 H E A T I N G , V E 'd T + AIR CONO

>

216T.24 LIGHTING + SERV 1CE P0mER

j 21 3 J . MATEk!AL HANDL+5ERVICE 6LD

ls" 21 dJ.1 80!LDING STRUCTURE
C7



P90G. CM-711 *AEGC33* UNITEC ENGINEERS & CCNSTRUCTORS INC. PAGE 33 -1

08/15/77
CeulP4ENT LIST - EEP0di 1

MDCEL 65] - 12*3 mwE/5500 MwT CGAL - 2.4/1.7 IN e5 As - mlCOLETO.N,uta - LJ. 5JLFJR - COST dA515 07/76

ACCOUNT
NJ46ER ITE" OESCRIPTION

21:J.11 tACAwATICN wDaa

214J.1'1 iaCAVATION-EARTH

21 $J . 914 6ACKFILL-EAETx

215J.13 Sv35TkJCTJai CONCREiE

213J.13' 8 0 * *' . J a n

21:J.1?2 A E l '. F C E$ .a 5Tfts

213J.115 CONChEit

214).144 F A3E C DE 0 > TEEL

21-J.155 ; LOCK E ! *.15 d

21*J.137 alWE GAJa w

21 5J.16 Su-ER5TRut7.=!

21cu.1.1 CONCafTF .]?(

214J."*? 5TdaCTuGAL * MISC 37CEL

211J.143 EaTe410e . ALLS

21s;.1435 deTAL IN5sLA1ED 5101N6

21ed.165. *ETAL JNIN5JL A T E D 5 I D i '.G

21 JJ .16 4 ROJF DFCE

21$J.1441 AETAL a0Cf DECK

215s.165 E00FING + FLA5 MINS

216u.1451 B.u. ROCF,1N5UL + '' ASHING.

's)
--. 211U.14e INTER 104 .ALL5

%
- " '

213u.1462 MA50NwT

216u.1465 TolltT PAkTITIONS

N
6J
<
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PROG. CM-711 **E0033* UNITED ENGINEERS & CCNSTRUCTORS INC. PAGE 36 - 1

EQUIPMENT t!ST - EEP0ai 1 08/15/77

MODEL 033 - 1243 m.E/3300 *.1 CCAL - 2.5/1.7 IN Hs Av - MIDDLET0wN, USA - low SJLFJE - COST BASIS 07/76

A CC O UNT

NJMBEd ITER DESCRIPTION

213 d .12 211 PC.FR G00F WENTILATOR+*TE

213W 1222 HFAT Y*ANSFEa E Q U I P M E r4 T

21dv.12221 ELECTRIC J 'd ! T MEATER5+Mik

213 v .12 2 $ VALVE 5 + OAMPEWS

21o. 122t? .ALL LJuVERS

213v.123 FIDE FROTECTION EQv1F*ENT

21 % .1231 PQdTAetE Fide ExTINGUISw

21 h .12 4 L15aflN5 + SEG WICE P0 HEP

213v.2 .a5Tt .ATER SETTLINo nASIN

21 3s. 21 EACAVATIC9 m)Ra

2154.211 (ACAVATIO:4 sAaTM

215 v . 216 dACafiLL-EARTn

213v.2a S ue5 T E JC I VRt C C *, ( R E T E

21ov.231 F0dP.CRK

213W.232 REINFORCI.45 5 TEEL

27dv.233 CONCRETE

21dV.3 API OIL SEPARATOR

213 V . 31 eUILDING STRUCTukE
N'

213v.311 Ed(AyATICN J0kn---'

s '
21iv.3111 EXCAVATION-EARTH

~

214v . 311 - BACKFILL-EARTH
N
,;s 218v . 313 SudSTRutiuRE CONCRETE

') 216V.3131 FORM.ORK



PROG. CM-711 *PEGO30* UNITEC ENGINEERS & CCNSTRUCTORS INC. PAGE 37 - 1

08/15/77EQu!PMENT LIST - REPORT 1

*00EL $3] - 1243 M.E/33C0 FwT COAL - 2.5/1.7 IN HG Av - MIDDLET0wN, USA - LUw SULFJR - COST BASIS 07/76

A C C O U '. T

NuM BE R ITE* DESCRIPTION

213v.5132 REINFCdCI:4G > TEEL

213W.3133 CONCEETE

216v . 314 SUPE 957eJCTusE

213s.3141 CONCwtTC .)Ra

21 $ W . 31 * 2 STRuCTv AL * *ISC STEEL

21 3. 31%21 CARE; StiEL F tvy

213d. MISC CCAL HANDLING 5 T RuC I

21sw.1 CONvEYCR LALLEkIES

21a. 11 3v!LOING sT=JCTUPE

216m.111 EsCAwATION .OR(

213. 1111 EXCAVATION-fARTH

213 1114 dACKFILL-EARTH

213. 113 SusSTAVCTueE CONCRETE

213. 1131 F04P.Can

21 5. 1132 REINFChCING STEEL

21$w.1133 CONCRETF

sj 215. 1134 EM9ELCEO STEEL
_ _ .

215. 114 SJPERSTRUCTURE
..s..

2164.1141 CONCRETE w3RK

213w.1142 STRUCTURAL + MISC STEEL73 3
45 214w.11421 S T R U C T L> a A L STcEL
(_ N .'

213d.11e23 MISC. FRAMES, ETC.

21aw.11425 METAL WALK 44YS
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PRCG. CM-711 *PEGC33= UNITED ENGINEERS 6 CCNSTRJCTORS INC. PAGE 38 - 1

08/15/77EGUIPMENT tisi - 6EPORf 1

MODEL t30 - 1243 > . E / 3 5 'J J MsT Ccat - 2.5/1.7 IN w; aw - 710 0 L E T 0. N, d 5 A - LO= SULFuk - COST aasis 07/7e

4CC0UNf
NueoE* ITEM DESCHIPT!0N

21 $4 1165 E x 15 '' I ; i .att s

213. 11453 MtfAL l '. 5 J L A T E 0 5131N5

211. 114. ROCF DECA

214. 11441 METat & )v f Oc(n-[N5vlAff0

213. 2 S T A C a f * / 5 C L A I 'A t R

215. 21 ovIL L I . 5YRv(T;92

21 5. 211 EaCAbeT!0s .JRn

2*5. 2111 E CAwATI"v-EaaTw

213../1'5 cACEF LL d4LLAST

21.. 211, 34CaFicL-Eamis

213s.21'5 JaCaFILL-34LLasi

21cs.213 Ssd57%.CT;4E ( )'. C d E T E

215d.2151 F3E".L&K

213. 2132 dt!.5CdCI.5 $TEtt

213. 2153 CONCwt it

2154.2154 EM3E0bE0 STEEL

21$. 214 SUPER $rRLCTURE

21ds.2141 Td4CA(9 LL4Si* TIES,GA|L)

._ i 216. 3 C0AL SILE ME %RANE cANRIE4

~

21 dd . 31 E A R T r4 % C r s
2

213d.32 M E * e W A.. E J4RRIES

215w.5 8UILDING SERV!CES, ,
%

M- 2184.54 LIGHTING + SE RVICE P C=E R
_,5.

!

. . , _ . - .



PROG. C9-711 *PE Gr 30' UNITED E r.G I N E E R S & CCNsTwaCTORS INC. PAGE 39 - 1

05/15/77
EGUIPMENT L15T - REPORT 1

MODEL oil - 1243 *.f/55]C *=f COAL - 2.5/1.7 IN HS AV - MIC DL E T C N,US A - Lod SJLFuk - COST 8 ASIS 07/To

A C C o ur.T
DESCRIPTION1;4 DER [ tim

219 5TACA 5TL;Ciu E

21 'J .1 ST4uCTJ6E

217.11 EaCA.ATIC .09s

219.111 E a C A J A r l ' '. - E A w T a

219.11) EacAvAT: -ROCK

214.11& 3ACAF|Lu-iadis

219.115 cE,aTc;' 3

21 J.13 $Js5TEJCTJdd CONCRETc

21i ' 51 F0dv.Cha

214.132 R E I '. F L a i<a 5 TEEL

217.133 CONCRETE

217.16 5JPE6srusCTJkE

21 J.141 C ONC k E T E .0Ea

210.1412 kEINF0dCIN; 5TEfL

219.1415 CONC 6ETE

217.1414 9RICA LINER

21 ?.142 5Yat!TJRAL + MISC STEEL_g
~~' 210.1421 STRUCTURAL STEEL

72

217.2 CH!* NET 5tRw!CES

21J.24 AlkCRAFT mAkN]NG LIGHTS

.?5 210.25 ELEVATOR

W
21J.26 LIGHTNING PROTECTION

22 . 60!LLA PLANT EQUIPMENT
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(QUIPMENT LIST - aFPORT 1 08/15/77

M3DE L 650 - 1243 r=E/3500 ".T COAL - 2.5/1.7 IN MG AV - M100LET0=N,0$A - LOn SULFuk - COST BASIS 07/76

A C C 0 ur. T

NUMBER ITEM DESCRIPTION

271.21)? 2.5 IN + L4RGE=

221.21521 C S / *. F. 5

221.216 vALwE5

221.21e1 64TE

221.21el CHECa

221.217 PIPING d[sC [Tr'5

221.2171 MANbEh5 + SUPP:RTS

221.217.' INistafICN

221.22 do: LEE 'w t N T S as) OdAINS

221.?25 P 191 *. o

221.2251 2 IN * $MALLER

221.22511 CS/NN5

221.2252 2.5 IN + 4RGE-5

221.22521 C 5 / N r. 5

'. 221.226 VALVE 5
_i

.y , 221.2265 RELIEF

221.?27 P I P I N G '415 C ITE'S

pgj 221.2271 MANGEh5 + SUPPORTS

'

221.3 500TeL0nI4G SVSTEi
N

221.31 ROTATING M A C H 1 '. E 9 Y

221.511 500TotowFRS

221.512 S.e. COMPRESSOR + MOTOR

221.3121 S.B. COMPRESSOR
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08/15/77EQUIPMENT LIST - REDCRT 1

MODEL c3) - 1263 F.E / 5 500 *wT COAL - 2.'/1.? IN HG Av - "100LET0=N, USA - LO. SJLFUk - COST BASIS 07/76

ACC0JNT
NJ4BER ITE4 DESCRIPTION

222.6 Suw1FICAT!JN+FILT4ATIGN Ew

22?.61 ELECTECSTAT!( PRECIPITAT0k

222.5 d!P!NG + DUCTsoRr

222.51 Ala v E H( A T STEAM P j f ! *.G

2/2.i?1 7 I + 5FALLE4

22>.511' C S / N '. 5

22?.512 /.5 IN + t aaGE a

222.5121 CS/ NS

2 < /. 5 2 JJCT.;La

22?.521 AI- Ev(15

22?.5211 FC FAN TO Als HEATER 0.;C T3

222.0212 991PAkY AIP DJ:T.0wn

22!.522 245 Ov0TS

22?.5221 AIE MtAfte TJ STAca cuci

222.5222 0 JC T INSULAfl0N

22!.c wAtVES

222.61 GATE

%)
222.62 (HECr__,

~
' " * 222.65 GLLef

222.7 P!PINU-MIS: l i t F. S

\3 222.72 I N S U L A T I C 'J
Cl
CZ) 222.73 SPECIALTIES

222.731 Ala INLET SILENCENS
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MODEL 633 - 1243 M.E/3500 9si COAL - 2.5/1.7 [N HG Av - MID DL E T Qa N,05 A - L0w SULFUR - COST BASIS 07/76

ACCOUNT DESCRIPTION
NJM8ER ITE*

222.3 l '. 5 T wv P. E N T A T I C . + C CNTEOL 5

222.7 C0JNDATlON5/5t!DS

222.91 PRE (jFITATOR+SUCT FOUND

222.911 Ea(A'ATIC. .OEa

22?.7111 EaCA.ATICe-EART*

222.J114 3ACaFILL-6A4TH

222.715 5;;5T*vCTJaE C :. N C E E i t

222.1151 FCsr.CEA

22?.713? nE1.F;4f 3 iT E.

22?.415$ CO afTi

222.J14 5;rt45TkvCTJWE

222.J14? STavCTykAL + ISC STEEt

222.41-21 5TascTekAt 5 Test

2;2.91423 MISCELL A.Egas STEEL.

222.3''75 fL30- GWATING (G AL v A NIIE D )

222.Ji >s 5TAIR TaE495

222.9162? MAN; RAIL

,j 22?.714? PAINTINu

"

222.71472 Si u(TuGAL SiFEL
.

222.9149. HANDkAIL

22f.J2 PRIPAGY AIR +FD FAN fugND
. s

' ~ 222.721 EECAvATION 40RK
_ _ .

222.9211 EACAVATICN-EARTH
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b0#I5#IE3LIPMfNT L15T - EEv0Ef 1

ve;E t c50 - 1243 v.E/3!1 *.T CGAL - 2.3/1.7 IN "v Aw - MICCLET3=N,JSA - LO= SVLFUE - COST d&515 07/76
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< f 5. ' 3 3 ? dE:'.'' s e s' <
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PR0". CM-711 * PEG 033* UNITEC ENGINEERS & CCNSTRuCTOR; INC. ' AGE 52 - 1

05/1%/77EGUIPMENT LIST - WEPCw1 1

*00EL e3] - 1243 k-. E /15 0 0 *.T C0AL - 2.5/1.7 IN Ho Av - "IDDLETo.N,05A - L0w 5Jt F uw - COST BA515 07/76

A.C0uNT
NJ 9 df 6 !TE, DESCRIPTION

224.7 IGNITI]N sit 575TEv

224.71 4JTAT1.5 MACmINEGv

224.711 ;6NITIDN Q1L dV*P + FC134

224.7111 IGNITIJN 31t Ps4P

226.711/ I v s i f 1 ]'. Ji. Paoo v013*

224.75 PIPINC

224.75' 2 ' * 5"ALLiR

2?& 7' '' C5/%*5

?Ja.7%2 s.~ l '. * LraaE-

2?a.7t21 C 5 / ; '. !

224.76 GAL'(5

2?4.7f2 CMFCa

224.76h PLUv

224.4 1v5fnu'ENTAT10% + C O NT aot

223.595411

22$.505412

22o.593615

~j 226.593415

'~

227 INSTEuMENTATION + CONT =JL
p ..

227.1 dENCHnOAEO, PANELS + RACA5

227.11 dOILtR - TG CONTa0L PANELr, .w

l 227.17 AdIILIARY DANELS+ cad! NET 5
C" '

227.18 INSTRUrENT RACKS



PROG. CM-711 ePEGC50* UNITc0 EAGINEtRS & CCNSTEuc 'R5 INC. PAGt 53 -1

03/15/77E Q UI P9 t N T LIST - aEP0ki 1

M00FL c53 - 1243 *.E/550a *.T C U AL - 2.5/1.7 IN HJ Av - =tCcLtTO.N,JSA - LO. SJLFJk - COST cA515 U7/76

A C C 0 V '. T
N;<etw ITFw CESCRIPTION

227.2 P L A f. T (05PJTta SYSTt*

227.5 STAC= Ga5 MJNITck1Ne Sv5

277.. PLANT (^*'eL Sv sit *

2/7.=1 C O '3 4 C l ' A f t, C O '. T ii O s 5YSTt9

22'.*c o d C '. E F C 7w;L S'iltP

227 IN5The d *i I;~| i*f. T ! ", 2 5

22s c1 ] I L E G FLANY vl5C ITt*1

22s.' 4!$C 5sdetNSE ITE95

22 .'' F I '. a t at: v.vtNT ;-Eca: N,- .

'22 ~ f.tLv P A i '. T I N a

22d. 'I JUAllflCATION Cf .tLLtd5

22*.5 dJlLiF P . a '. T I :. 5 a t AT;;s1

223.?' ' 1-e . 5ct 4TI

22:,5i E.;;FPENT IN5ct ATIsN

223.. sawst;NU Fa;tavfNT

25 . T J e a l t. E FLANT EwuleMENT

2 51 'JacINE GENEsa'Ja

251.1 TJ.'91NF GENER. TOR +ACCsSdY

N 251 11 T u w 3 I P. E FACTORv CCST
_m

4 251.12 OTHEk Tube!NE C05T5

25'.13 EgCITth a v0LTAGr atunT*.

TV 251.d FOuNC8TIONS

(_J 1
251.21 T-G FEDESTalNO



PRCG. CM-711 * P E GO 5 3 * UNITED ENGINEERS 6 ( CNi1 R UC T OR S INC. PAGE 54 - 1

EEUIPMENT LIST - REJORY 1 08/15/77

MODE L 65] - 1265 F=E/5300 FT C O AL - 2. 5 /1. 7 IN M. Av - MIDCLETc.N, usa - to. satFvu - COST eA515 07/76

ACCouNY
NJ4dEd ITEM og$(a1p7Ics

251.211 EaCAtATION . O k m.

251.2111 E4CAbAT101 - EAkTm

251.2112 EaCavATIGN - dCC'

251.2114 3ACKFILL - EARTH

251.?113 DE.8TERINs

251.213 5u ,576 CTudE C ONC dF T E

251.2151 FJd.uwa

251.2152 E t I '. F c e C T . a 5YEtL

25*.2155 (U4C6ETE

251.215* E*c!LCE; tittL

251.215? =udelNG CvNC&ETE sveFACE

251.2156 E N P A N $ 1 O ?. JOINT

251.214 SUPFkSTdvCTsWt

231.2161 CONCAETE .3dA

251.21611 FOR*mCRK

251.21412 WEINFCRCIN) 5 TEEL

251.21415 CONCRETE

251.21414 E l:d E 0 c - STEEL

251.21417 Ruse!NG CJNCdfTE Sun F ACE 5

' 't 231.21413 E A P A N 510N JOINT
_ . _ - -

fr- 251.2142 sTWutTunAt , =1sC 3TEEt

251.21421 $TRUCTURAL STEEL

rNJ 251.21425 GkATING
&
C_J
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PROS. CM-711 *aEG:33 ONIT[0 fNSINEERS & CONSTkut70R5 INC. PAGE 56 - 1

EGu!PMENT L157 - 'E30ET 1 08/15/77

MODEL 633 - 1263 N f/330u **T COAL - 2.5/1.7 IN aG Av - PICOLEf0=NsuSA - LO. SULFUp - (J5T BA5|5 C7/ 76

A C C O U '. T

N J 9 e r. e I T E .4 DESCR!* TION

231.3151 2 IN + 5"ALLEw

231.5152 2.5 !$ + cre5Ea

231.575?1 ts/NN5

231.5in VALSE 5

251 't3 JL:rt

231.>17 P I P ; r. u - w i s c IT!*5

231.5171 waNvE65 + SEPP;aTS

231.3172 IN5Jg A'[J,

291.5173 SPECIAL TIES

251.i2 CA*20N TI;nIcc 5T1 AGE 5v>

231.525 TANu5 + F4E55asr sE 55Eu5

231.5231 CA4 DON DIO 10E TAN ( S

231.525 o I P I *. e

231.5251 2 IN + ersLLER

231.5252 2.5 IN + LA03Ed

231.52521 C5/NNs

231.526 VALVES

231.5265 GL0oE5

,' 231.527 PIPIN6-m:5C IYt*5
_s

231.5271 HANGtR + SUPPORT7

235 CONCENSIN. 57STFMs

ps; 235.1 CONOEN5tR E)JIPMENT
C7' 235.12 SEAT TRAN55ER fculemEN7N



PA E 57 - 1

PRCL. Cm- 11 *PrGC33* UNITED ENGINEERS & CCN57evCTORS INC.
06/15/77

EQUIP 9ENT L15T - wfPakT 1

M3 st t oiJ - 1243 6..t/551J *.T COAL - 2.5/1.7 IN Hy Aw - M100LETO.N,JSA - LC. SULfuk - COST BASIS 07/?c

ACCou.' CESCRIPTION
4J1eEW [TFS

235.921 CJNDENSEE5

255.2 C N O E r. s a i t 5Y5 TEM

235.2' a c T A T ! a. . *A:n!'Enf

253.211 C;NC(N5 Aft G 49 + MOTORs

255.21'' CCN; L J '' E

235.?11e C:'- ore 50ild

255.21i CJN;'NSATE 1005 Tid PuwF+MT

235.2121 CesLENSATE 40C'5TER FU9P

235.212? e] 3 ft k FJSI *1's*

255.215 I a 4 '. 5 F E * Ps de + *2'C*

255.2131 TAANS DL*P

235.?132 TRAN5 PvF> *0T2D

235.221 CJN;. 5 T C * A 3[ Ts s[ATEw

235.23 i A 'e A b s Emf 55VWi dt55ELS

? 5 5. ) !1 (C.3EN5ATt staaAGE TANn

'
235.25 Pl?!N'a

-

p. 255.)51 2 ! *, . + SMALLEw

233.25'1 CS/NN5

I'\) 255.252 2.5 IN. + LARG(k
0%
(_ q 255.2521 c5/NN5

2 5 5. ? c .ALwEs

235.261 GATE VALVE 5

235.262 CNECA VALdE5



- - ~ . . .

PROG. CM-711 *P E GO 5 3 * UNITED ENGINEERS & CCNSThJCTOR5 INC. PAGE $$ -1

EQUIPMENT LIST - aE70ki 1 08/15/77

MODEL 65] - 1245 M.E/5503 r: COAL - 2.$/1.7 IN MG Ag . mIDDLET0wN, USA - LO. SULFva - COST dASIS 37/76=

A(C O UN T
NL * BE R ITEM DESCRIPTION

255.265 GL0ci WALWE5

233.26e safTEeFtf

235.467 dALL kALVES

255.27 PIPINC-w!SC. items

2 5 5. 2 7 + ma%Gt6s + spr:s75

233.274 1.5vtATIC.

255.?75 SPECIA ?!ES6

255.2E IN576c-ENTafras + C Nia;L

235.29 FQVNDATICNS

255.271 C W E:.3ait TANS FDT;

255.2911 Fake.cmA

255.2912 REINFC&;I45 5 TEEL

253.2413 L hCGETF

255.292 C O N D E P. i 4 T E FvMr F ,) T N

255.2921 F0EF.Cha

235.2722 WEINF. STEEL

255.2925 CONChtTE

235.2924 E*aE:oED lacs

i 235.2925 5ThuCTuan, STFFL_s
.~

255.2926 MISC. 5TEtt
?-

235.293 8005T(R P u ;4 P FDTN

235,2931 FORMwCWKsPss
. C7% 255.2932 REINF. STEFL

_rs.

. . _ _ _



PAGE $9 - 1
PROG. CM-711 .P E GO 5 0 UNITED ENGINEERS 6 (CNSTEUCTOWs int.

06/15/77
EQUIPMENT L15T - REcCaT 1

MOLE L $51 - 1245 F.E/550] *ni (3AL - 2.3/1.7 IN Hu Aw - MIC D L E T O.N,us A - LJ. SulFuk - COST easts 07/7e

A C C J t-N T
DESCRIPTIONNUM6E4 titr

235.|755 C J '. : kite

255.2454 Evit0Cr. !*J.

255.2i_'? 5Tessi.>A. Sit *c

2 5 5. a ?- 615(. 57F '

6f< svs? ec ! 5. ! oA2 _

25!.51 s J s5 - 25 EE4.*at sv5.2

25'.511 W O T & T 1; ; 4ACm!NE4r

255.4it1 *t:" uAC.s i E J'P S 'wT<k

255.5'111 drcr . Ac c J '' r

tCr .At P;e- T;w25' '117 e

255.5'S P I P ! '. t

255.5151 / IN. + 5'4a. lek

255.5'51? C 5 l '. a

255.51>2 2.5 IN. * lauge 9

2 5 5. 513 m' 1 C s / r. N s

255.51e vAtvtS

'd 2 5 5. 51 e 1 LATi
.m

3. 255.5105 utoet

255.517 PIPINu *15C. items

N _) 253.5171 HANGEk$ + SUPPJRTS

'

255.517? INSULAT!bdt__.,

255.5173 SPECIALTIES

235.51M INSTEuMENTATION + C ONTRSL
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PRCG. C*-711 * P E L , '. ') . uN: TED ENGINEERS & CCNST6VC' ORS INC. PAGE e0- 1

(GU;PMENT LIST - aEPORT 1 Cd/15/77

4CJEL o3E - 1243 '~.E/55:3 S.! ( C AL - 2.5/1.7 IN ma Av - MIODLETO :v, USA - LJ. SVLFuk - COST eA515 C7/ 76

AC(0V%
N;4t< C 4 1if* DF5(2[PT10N

235.51< FCvNoAT10NS/5a! %

2 3 5. ',1 v i dACu F .*P fDTN.

255.51 311 F'kv.;--s

25',5' * E I ?. r C . : I , , $if(L'

? ! i . 51 e ' 5 (O%;=f1

253.51,1 t* *- '' tL

d 3 5. i c 5

25(.5 ;E* ?'i >JLIS-le s

?!! a:'ai 1 .a *aC4: .E e v,

?5' aC1. G E 16 . vv"P + * 's -

25!.5'11 ACI; -Est Puve.

255.511e 4: 10 SE. PJvs w]TLw-

i M 5. '# *2 CAs5'IC -ESEN Po*v + # 3T C h

235.57?' C4;(T: r f ir N Paw

235.512' (4JsT: *cafN Pure *07JE

255.513 AM*csla kEGEN rum 4 + M3T 24

25!.5131 Aw* NIa 6(vss puur

25' 5152 a4w; sis *EucN pa*. *cT;a

2 3 5. 51 a. S Li !(I .ATfR Rtvt' P+M

'NJ 255.5141 SLVICt .ATER WEGEN PLMP
~

255. Sic? SLUICs .ATFR 4tr!N F FCToks
.s-

235.515 RECYCLE PJSP + MOTuR

'y 253.5151 RECYCLE FJ4P

C,'.

Os
-

_ _ . _ _ _ _ . _ _ - -
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PROG. CM-711 * PE GG 5 )* UNITED E '< G I N E E R S & CCNSTRUCTORS INC. PAGE 63 -1

EQu!PMENT LIST - EEPORT 1 G8/15/77

MO DE L 650 - 1245 N=E/5500 met CO AL - 2.5/1.7 IN MG Av - FIDDLETOWN, usa - LO. SuttuE - COST 8 ASIS 07/76

A C C O V et i

NV9850 ITEM DESCRIPT10N

254.26 vAskE5

254,261 GATE

254.262 CHECs

254.265 2LO3E

254.27 PIPINu-"IsC. Iff*5

254.271 M A *. . :Eh5 6 SJPPOWf5

254.272 1NsutATIcN

254.275 SPECIALTIE5

214.28 I f. S T w USENTAT107 + C C '4 7 w L

254./9 5(;?s/5Cus0ATIONS

254.?91 :daFP

254.2911 FORP.CRK

254.2912 REINFORCI 4G STEEL

254.2913 C 0 '. C W E T E

254.2914 FM3EDDED > TEEL

254.9 E174A(TION STEAM SY5 TEM

254.55 PIPING

254.551 2 IN + SMALLEG' - - '

D-
234.5511 CS/NNS

254.552 2.51N + LAduER
IV
C7s 23'.5521 C S / N P. 5

x0
254.56 WALvts

234.561 GATE



_ _ _ _ , __ _ _ _______..

PROG. CM-71' * pef 353 UNITED ENGINEERS 6 (CNSTauCTORS INC. PAGE 64 - 1
2

06/15/77
Eac!PMENT LIST - *EPC87 1

=00EL t3) - 1245 >= E / 5 5 0 "df C0AL - 2.5/1.7 IN ss Av - = 10 0 L E T C d N , c 5 8 L0d SUlrus - COST 8A51h 07/10

'CCOUNI DESCRIPTION
sug aE a ITEM

254.5c? CnECa

254.565 GLCdE

234.37 PIPING-MI5CELLANf0.5

254.57f "ANGE6 * SJ*P9ET5

' sutaT: .254 5 Pi

255 575 SPEC 1&L'IEi

254.5e sNSTeu=ENrair3s + CONig]L

234,4 r,- v E *a i + 3-als SvsTE*

23..u 1 R O T a T ; .G 9 a C H I '. E a f

234,411 n(ATEk C R a ! ". Os*P * MSTQW

254.4111 M5a1La CRAIN PJ'P

234.4112 NEATE6 ORAIN Pv"P M0f0*

234.43 T A *. K 5 + Pd'55Uct JE55ELS

2 3. . e 31 mE af F R 3aaIN T a *, a

254.45 PidINu

234.451 2 IN + 5"ALLE4

23 451' CS/PC

234.452 2.51N + LARSE#

2$4.4521 (5/PC

~J 254.4522 CR-M0/PC
-~

254.46 VALVES
_ ~ -r

234.461 GATE

psj 234.462 CHECA

sl

CD
"

..



PROS. Cm-711 *PEC5j= UNITED E N G IN E i E S s CCNSTRutTORS 'NC. PA4f 6% - 1

08/15/77EQUIG4ENT LIST - Rf904T 1

MODEL $3J - 1263 F.f/33]J *.T CGAL - 2,$/1.7 IN nG A, - * [ 0 0 '. [ T C . N a u S A - LO. SULFJR - COST BASIS 07/76

ACCJ si
NJ*9[J ITEM DESCd!PTION

23s.4t! ut :et

25;.47 dIv!Ni-vi5C. ITE*3

2 3 * . = 71 MANLt45 5 SJPP3FT5

2 3 e.4 72 INSULAf!;N

23*.*?! >Pr(11t f]t 5

25 ~s .siwev f N ' t i ! ( '. NT Ju+ s

233 s!Mfk I sddlNE PLANT t.g;F.

255.' .* A l * vAvc- P|Fi 5f5TE*

23: ' M A I ', S'EA9 5Y5?t*

23: Ele!Nv'''

2i;.1'51 i IN + SVALLfa

235.1'511 ( * '4 C / N '. 5

255 ?*51; Cw-<D/L'

2 ', 3 .1 ' s 2.5 : + LA?GE4

e 3 5.113 '1 Cn-90/.s'.

25i.'15211 C=-*C/oC

235.'1%?12 (6-*L/JC

~ ~ " 235.11$22 Cd-*s /NNE
?.

235.11: VAL.Es

235.1161 GAft
N
~.! 235.11r2 CHECa

235.1163 G t 0 t:F

235.11t5 RELiti



PR05. C4-711 =c E G0 30* UNITED ENGINEERS 5 C NSTRUCTOES INC. PAGE 66 - 1

' 'EGUIP4Evi LIST - GEPORY 1

430EL e3] - 1245 v.E/5530 m.) ( J AL - 2.5/1.7 IN HG AV - P I D 3 t f T 0 = '., U S A - LO. SulfUE - COST BASIS C7/76

A C C O UN T

NUMBE R ITEM DESCE!Pi!ON

255.1?7 FIslNu-4!SC : TEMS

?33.1171 MAN;Ea5 + SUPPCdTS

233.1172 IN5atAT!CN

255.1173 SPECIALitt5

li s. 11732 3 1 Ear T-AG, * 2 41! G5

235,11 It57e,v6 '. T 4 : 10 +' ? *..

255.12 m0' RE-EAT 5YSTE*

25).125 P! PIN 5

232.1251 2 I P, + 5 '' A t t t a

255.12's'1 (*-*L/wC

235.125? 2 . 5 : r. + LAsGEk

235.12521 (k->C/FC

?55.125211 Cw-S;/PC

255.125212 CE-*c/F;

255.1?? VatvEs

235.126' GAfi

235.12n3 GLCut

2ti.1265 5AFEfY/ EEL!Ef

255.127 PIPING-*l5(. ]TEMS

" 255.1271 na*.dtes + SuPP;Ric

D.
INSULATIC"<

255.1t ' 5PtCIALIIES
~

rs;
ss ' 235.12752 - s'<AINE45

N



PACG. C4-711 * PEG 030* UNITED ENGINEERS & CCNSTRUCTORS INC. PAGE 47 - 7

03/15/77E Q UI PM EN T LIST - WEvCET 1

MO DE L 633 - 1245 m.E / 5 50u **T CCAL - 2.5/1.7 IN HG As - MIC DL E T 0w N,uS A - LC. SulfvR - COST BASIS 07/76

ACCOUNT
Num6EW ITE* DESCRIPTION

2 3 5.12 e I N S T k u v E *. T 4 T ! O N + C GNT40L

235.13 COLC kE-EAT 5VSTEP

25",155 PIPING

235.i351 2 I t. + SrauLEP

235.13511 C5/rC

235.1357 2.5 IN * L AagE6

235.13521 C5/PC

2 3 5.13 e VALVES

253.13t1 SATE

235.13S2 CHEC=

235.15o3 GL0et

255.13o5 REL;Ef

235.137 PIPING-*IiC. ITt*5

255.1371 aANGE45 + SJPDCPT5

235.1 572 INSJLATICN
-J

235.1375 SPECIALTIts__a.

I* 235.13732 iwaP5 + STRAINERS

235.133 I N S T G u '4 C N T A T 13 N + CONTwot

235.15 A T T E MPE R A T 'Na 5 V S T E M- ~ ~j

LM 235.155 PIPINu

255.1551 2 IN + SMALLER

235.15511 CS/PC

235.1552 2.5 IN + LARGER



i

PROG. CM-711 *PE G0 5)* UNITED E N G ! t.E E R S & CCNSTRutTORS INC. PAGt es-1

Od/15/77EQUIPMENT LIST - EEPORT 1

MO DE L 65) - 1245 PsE/350] w.T COAL - 2.5/1.7 [N HG AV - M I D D L E T O . '. , J S A - LCW SULFVW - CCST BASIS C7/76

A CC O UN'
Na*BER |TF* DEstalPTION

155.15521 C5/P(

235.156 VALWE5

235.1501 uATE

255.1562 CHECs

255.157 P: 'INU-*!5C '?E*5

255.1571 - A N ai 's + 5 # P:ST5

255.'572 IN5utAT107

255.1575 SPECIALTIE5

255.15752 5 TEA * TSAp5 + ST;A: '. E R S

253.155 INSTcou t s. T A T I G . + CONTm0L

255.175 SPEC 1ALTIts

235.2 Tuaetrt Asa!LrAe1E3

235.21 MAlai STM/4*T vFN?S 6 DaAI

235.215 P!PINb

235.2151 2 IN + 5*Alte6

235.?1511 CS/PC

235.21512 (R-v0/PC

255.2152 2.5 IN + LARGER

235.21521 C5/PC

235.21522 CR *0/PC- - -

235.216 VALVE 5

235.21o5 GL0eE
N
,s

- 235.217 P! PING-MISC. ITEMS

_; -



PAGE 69 * 1
PROG. CM-711 *PE G0 30 * UNITED ENGINEERS & CCNSTasCfoQS INC.

'' '
EQUIPMENT LIST - REPOET 1

MC ?E L 03) - 1243 k=E/3300 *=f CcAL - 2.5/1.7 IN No AV - 41CDLETonN,JSA - LO. $JLFus - COST 84515 07/76

ACCJuNT DESCE1Pi!ON3.MBE& ITEMJ

355.2171 MANGEE5 + $J&P0dT5

235.2172 IN5 stat :N

235.2175 SPECIALTIE5

235.215 IN5fav*ENTATION + C DNTa0L

2 ! 3. 5 ra Ct:5EL Ct; .Ats- sys

233.5? % O T A T ! ". v 94;4 1 '. E w '

235.311 Ta CLLSED Cta .Tw Pu*"

Z33.3111 to Ct. et4d

235.3112 76 CC. PL1a 40rce

!! 5. 5 2 wEAT 'eANs'E* Ewv!F,ENT

255.321 HEAT t X CM A N3f 4 5

235.33 TANns + PRE 55uaE sESSEL5

235.33' MEAC T A Ns

235.35 PIPINv

235.551 ? IN. + $mAttsa

, 233 5511 CS/NNS

~ ~ ^
235.352 2.5 IS + L44GER

:>
235.3521 CS/NNS

235.3e VALVES

~'- 235.361 GATE

(_
235.362 CHECK

235.363 GLOdE

235.365 RELIEF



PROG. CM-711 *PE GO 30' UNITED ENGINEERS & CCNSTRUCTORS INC. PAGE 70 - 1

EQu!PMENT LIST - GEPORI *

MODEL 633 - 1243 F.E/3300 MwT (OAL - 2.5/1.7 IN MG Av - MIDDLET(wN, USA - LO. SULFUE * COST 8A515 07/76

ACCOLNY
NUMBEa ITE, DESCRIPTION

235.ses esTTE* FLY

235.3?d PLJG

235.37 P ! P ! f. G '4 I S C . ITFMS

235.571 HaNGEES + SuPPC6TS

233.5'/ INsutafIC.

235.373 SpCCIALTlii

23).3i INsthc*rNTAr10s + caNTwet

235.* DiMI*. 4TER vanF-up SYSTE*

235. 5 PIPING

232.65 2 17 + SFALLES

235.6t11 C 5 / t. N 5

235.652 2.5 IN + LA2SEE

235.652' CS/NNS

235.6e VALwEs

235.47 P I P ! NG- MI S C ! TE MS

2 3 5. 6 e INSTRU*ENTATION + C ONT ROL

235.6C Snlos / F 00 40 a T I ON S

235.6L 1 DE11NEsaLIZER PACKAGE

235.49.1 ROTATING MACHINERV
Q

. . _ - 235.49111 ACIO E E GE NER ANT P+M

^ '
235.491111 ACID kEGENERANY PJMP

235.491112 ACIO REGENEa4NT PUMP FOTOR
N

235.49112 CAUSTIC REGENEh4NT P+M
_ , _

Cs



PAGE 71 - 1
PROG. CM-711 * PEG 030* UNITED ENGINEERS & CCN5feuCTORS INC.

Os/15177
EEu!PMENT List - REP 38T 1

MODEL 630 - 1243 r.E/3303 "wY COAL - 2.5/1.7 IN HG Ab - Plc0LETO.N, USA - 4J. SulFuw - COST 84515 07/76

ACCOUNT oESCRI TiaN
NU-eER ITE-

235.491121 CAv5 TIC E E G E '. rsMP

235.471T22 CAJ5Y1C R E i E r. PUMP MOTJd

23s.49113 DEGA5!FIEa EbACVATIN6 P+M

235.491131 DEGASIFIEA Ebat PuMC

2 3 5. t 7115 2 DEVA 51F!ER EVAC ' . 'a v AJTGE

235.44114 ELA51Fitw c)35T+w p.a

235.491141 D E u A 51 f l E d 3005'EE PU**

235.4911%i DEGA51'!Ed 9CO5TEW 9 "0TCH

235.49121 DILUYt CAg5 TIC .Afte HYR,

d35.4913 T A '. E 5 * &RE5509E WE5ScLS

25%.49131 VACour JEGASIFIEE

235.49132 ACIO keGENERANT Day TA%(

235.49133 CAusTIL REGENERAdf CAV Ta

235.49134 MT =T4 CAJSTIC DiluTICN TE

235.4914 P u W I F I C A Y 10 N + F I L T W A T 10 'd Ee

235.49141 FILTEks

235.49142 CAY 10N 10N EaCHANGt eE05

235.49143 ANION 10N EXCHANGE mEDS
s i

__] 235.49144 M!aED-dED 13:4 EXCHANGE 9EC

72 * 235.5 CHEPICAL TREATMENT SYSTE M

235.)1 RQlATING MACHINERY

235.511 AMMONIA FEED PUMP + MOT 04

'~,r 235.5111 AMMONIA FEED Pump
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PROG. CM-711 * PEG 053* UNITED ENGINEERS & CONSTRUCTORS INC. PAGE 74 - 1

EQUIP 4fNT LIST - REPORT 1
0$/15/77

MODEL 650 - 1243 PmE/ 5 500 *di C0AL - 2.5/1.7 IN HG AV - MID DL E T 0w N,US A - LO. SulFva - Cost 6A515 07/76

AClovuT
vyMBER ITEM O($(R{PT[0N

23o.1125 T J G d I r* E ACCES$0ay PANEL $

253.113 T umu s t E FLANT nt AC P A *. E L 5

25$.115 INST &u1ENT RACa-Tuen PL A N T

236.11s TudeINE + FNIT MidC d a '. E L

23:.2 PdJCt55 CoddJI"k

23 .3 TJdd *' 1+C T 24No

237 T JCSINt FLANT *ISC !TEMs

257.1 '' I s c SssciasE 17: 45

257.11 Plef

? $ 7.1 ? F;Es 5' A I . 4 T I *, a

237.15 SJALIFICATION Cf .ELCEk5

257.5 TuhoINE PLANT INsut A T I;$

237.51 PIPE l'.5st ATIC.

257.52 E a J t F .v E N T 14SJLAT!]N

24 EtECT41C rLANT t.ulPMENT

c41 S.ITLHoEAR

241.1 GEN E;PT S.1TCmcEa4

241.11 GEN LC43 dREAK Sw!TCs

241.12 StN f. E J T W A L aE0uNDINv-

(WPT

241.13 GEN CURRENT + POTENTIAL afMW

241.131 GEN.CURWE 4T T R A N S F O R t' E 4 5

' 241.: 52 GE:4.00TENTIAL T R AN 5 f dRME R S

241.14 GEN SURGE PROTECTION EGPT

< ..



PAGt 75 - 1
PRC5. (1-711 PELu5Je UNITE 0 E NGINE E 9 5 4 ( CNSTG JC T OE : IE.

'5'
E Q u ! * * 5 '. m

- '; *' i

*:g ;E L 633 - 1245 A.E/t5cv *.T LOAL - 2.5/1.' !N HG Pv - MIDDLETC.N,JSA - L]w SULFuk - COST 84515 0 7 / 7 t>

A ((]V N T
DESCRIPTION33.gg4 g;gm

2 1.1' Ei; TAfl0N t .1 T i ~ ; A ..

5tEv1C S.;T'*A AW24'.2 STAT ..

241.2' N'niv-- vctTage vt iAt m..

2c1.211 '5. av

2 1 ?' 1 ass.

* cu , e >

2 . 1, 21 As, n..

.

'

de' 7: : 1, * ; i _ ,. '. r , .

u1 *=a, ee s ',a

24 3iATI;N 5E9sici Esa!'ut .'

2 2.1 sTa1| s(4 s5TAET - x6*e

is,. T ' v '. ] f Aga!L[A% y ' J a *, 3 f L*t.

2e2.1' .* *. isA.3r],*'a s

?4). 1' .1 3 av T R A '. 5 + 0 k M E 4 -5.-

2 c ! .1 1 ' *.1: ns TRAN5F0dMEa -2.-

261.11 *tsfk=t AJAltlARf RfFM

242.121 15.c n 'v TRANSF?E*tR

242.?22 4.le es T 6 A '. 5 F l u M E W
.

242.13 F O'J N D A T I C N S FOR AFMES
.-

262.131 EACAgA1[(y W19(

242.1511 FAwTw tacAsATION

C2.~ 242.1512 hJCa E1CAsAT!ON
_ _ .
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206. CM-711 *PEGC5v= UNITED ENGINEEES & CCNSTEUCTows INC. PAGE 78 - 1

EQUIPMENT LIST - GEP0a 1 08/15/77

MODEL c5: - 1245 M.E/550e **T C0at - 2.5/1.7 gN HG AV * MICOLETJ.N, USA - LOW SJLFUR * COST cASIS 07/76

A CC O UNT

'. U M B f G [TE' OESCR!PTION

245. < nATTEkV CNTdL+0 315T PNL

245.221 CC P A '. F L 5

2*5.225 MISC.FvSnJJTTONS, NL$+ FUSE

243.224 84TTEkV fs5ES

24= ' M O T f ', I I b i e s !+ '

24%1 a!NaL $TA* j '4 yk;; , $t$

2e4 11 tJU: 0"ENT id]JN;1No sv31tx

244.T2 *Ac; + ', T g g ~ T ; 4 E 6*0sNDING

24*.2 '4* It ItCTl;'*$,P= S b| )N

?us.s t ' s ~ ! '. i . ', s4s 7'C715

24 w.4 CAin00lC FwJIECTIJN

244.5 Mg&T T4A(!NG + Feitl[ fg07

243 CLECT.3T*JC +=la!ta CCNTNn

245.1 V:.;Edv40 Nu Js: T EJNS

265.11 CJCT nANL3

245.111 PWC CLCT

245.112 5TEEt CONJJIT

243.115 STRuCT JEAL .04*

245.1151 E*CAkATI;. .]Rn

.a 245.1152 SuuSTRuCTuRE CONCdETE

245.115?! Fou*.0en

?45.11522 REINF0Ef!NS 5TEFL

- 245.11525 CONLdETE,s

&



PAGE 79 - 1
PRCG. C9-711 =P 50* UNITED ENGINEEk5 5 (CNSTpuCTOR5 INC.

0$/15/77
E3UIP*ENT LIST - EEP34T 1

40ML 650 - 124! k t/5530 **T COAL - 2.5/1.7 IN Ho A. - M100LET0.N, USA - LC. SJLFua - COST 8 ASIS 07/76

A C( Q uN T DESCRIPTION
NJM9ER ITEM

243.2 CAHL_ TsAv

245.5 CONCu1T

24$. PJ.Eh 5 CO4fROL . I 41.G

240.1 GENEkAT04 CIGCu175 .le!NG

i . 11 VAls atNE4AT;a 3s J;CT

2 - 0.1 ? Js a.li eJS 2 T

2^.s 5iATIC. SE4JICr r.< .:.;t,

24t.21 HI:m 90LTAJE sus +C4,Lt

2% ;.?11 3s5 Cu;T

26'.21 1 1 3 ( v ca5 Duct

240.2112 o ( * uuS OJCT

24t.?115 5 Kw JUS SJCT

d c '. 12 CARi

24$.2121 15 AV CAbtE

240.?122 o EV CArLE

24e.2125 5 Kw (AbLE

2 c.?2 LO. VLt taSF sus +Cadtt

24d.221 sus DUCT

'

249.222 CAdLE
a

-D. 24a.2221 LO. JJLTA6E P0.ER CAdLE

2 4 $. 3 CONT 90t C 4 3 t c.

I'\) 245.4 I r4 5 T R U M E P. T mIRF

CCt
(,q 25 . MISCELLANE0JS PLANT tJVIPT



PAGE 80 - 1
PECG. CM-711 * p E 6'J 5 3 * UNITED ENGINEERS & CChSTRUCTORS INC.

08/15177
EQUIP"ENT LIST - red]RT 1

M30FL 63] - 1243 7. E / 5 5'J U vwi CgAL - 2.5/1.7 IN HG Av - MIDDLETO.N, USA - L0d SVLfJa - COST sASIS 07/76

A C C O U'. 7 DESCRIPTION
NJM9tR ITE"

(1FT EweT251 T R A *. 5 F ; E T A T I G N ,

251.1 C w A '. E S s H.ISI5

251.11 1u031. dalt. ;N3 C R A '. E

251.111 Ti OsiG-EAD T a A v E L I '. G CGAN

251.112 NEAf th rAv C h A !. E

251 1= I4TAKE ST= JCT,wE CnANE

251.15 Clac . ATE * PJ WHCg5E ( n A ', [

251.1o V ! S C . C D A P. t 5 , H O ; 5 T S + ' O '. C W L 5

2 ',1.1 e 1 70. [FANF*'

251.16! 5 T C '. C W A 'e E 5

251.17 DIESEL %ILDIN5 C d A P. E S

251.2 Ratt.Av EwJIPMENT

251.21 O!ESFL LCCO*]T1.F

251.5 99&;.Af t wJIPME NT

251.54 d 'J L L D C Z E E S

252. Ala,.ATER+ STEAM SE=VICE Sv

252.1 AIR Sv51EAS
t

252.1* C OMPw E S SE O AIR SVSTE4
s

" 25?.111 dOTATINL MACHINtEv
;,

252.1111 AIR COMPoESSORS + M3 TORS

'?t'1 AIR C C re P F t. S S 3 R S
N.

CI 252.1111? Al* C0" PRES 50a *]T0k

252.115 m'.' 3RESSURE VrSSELS



PROG. (4-711 *PEGOl3* UNITED ENGINEERS & CCNSTRUCTORS INC. PAGE 41 - 1

08/15/77EQu!PMEN' LIST - REPORT 1

M0 0E L 63] - 1263 a.E/3500 *st COAL - 2.5/1.7 IN HG Aw - m!00LETO N, USA - LC. 5dLFuh - COST BASIS 07/76

A CC a uN Y
NameER ITE* DESCRIPTION

252.1151 AI4 * E Cil /E 4 5

252.113? Ago okrEs3

252.115 PIFINu

252.1151 2!N + SMALLEo

252.11511 C 5 / . '. 5

25i.1'52 2.5!1 + L 4- SE G

252.11521 C 5 / t. N i

252.11: 9ALSE5

252.11t1 vATE

2 5 2.1.i c 2 CadC=

25?.11c3 GL0dE

252.11c5 wELIE6

252.117 P I P I :. 6 - 4!5C ! T E *: 5

252.1171 HANGE"5 4 SUPP;R'S

252.1172 IN5vtATIC4

254.11 % SPEJ14LTIES

252.113 I:4STauvENTAT!1N+CONTRCL

252.2 WATER 5v5fEMS

252.21 SE*WICE HATER SYSTEM
~,

* 252.211 WOTATING AACHINERY
3>

252.2111 SERV!CE .ATEw PJ'P L MOTOs

252.21111 SEPv!CE .ATER PuMe
k':

(JD 252.21112 SERVICE WATER Pump MOTOR

N



1

- '

2
8

E

G
A
P o

T
/
7

0

S
I

S
A
B

T

S N
O O
C I

T

* P
I

R
C
S
t

O
R
U
F

l

u
S

w
Q
L

-

. A
C $

I J,N

N.S
R 3
O Y

T E
C L
J D

E D
T I

S M
N
C -
C

v
& A

S 5
R H
E
E N
N I

I

G ?
,

N .

E 1

/

D 5
E .

T 2
I

N - L
U 3 S

a P 5

L T M P
A N L M
O 5 O N P U
C T C O P 4

s ! Y E 0
5 ' & T G R E 7

T. 6 p C E I E 0
m = E

_

N F [ 4 *
E - ' G O ' ! F 0

O T w i I s N I D w E T +
v ! T R C N N 3K

I ', 5 n a P A I E M Pd C 3
. E C3 m A 3 1> G v M

T./ a L v ! a , A o t N i F P U
v t v I f f t a o E R M

'u
P

E.
-

s s - 1
i 4 w l N D J

P u $.
5 5 - v . - - T t F I L F F 1

N s f
* 5 n * N t I - T E R E

5 I I - I

6

e C ' 1 3 A S O E

4 C
t n

4 P / ' / t t P . S i P 4 T E T D
m m . ! a e I

5

1 2 ! ! 5 5 .

1 P ? . 2 . A.
A 0 ! Q I I O

C a - P m s P I Y = 0 d F F J
T

A -
= C
0 S 3 1 1 1 2
5 E 5 r h 1 1 2 c ' ' ! t 1 - 3 4 1 2 2 2 3
0 a 6 N t 5 5 5 5 - - t ~ e 7 ' ' ? 7 6 1 1 1 1 1 1

G L e 1 1 1 1 1 1 1 7 ' 1 1 ' 1 1 1 2 2 2 2 2 2 2
E - L O m 2 2 2 2 2 - 2 2 > i 2 2 2 2

. . . . .
2 22 2 2 2

. . . .

2 2
C a .P

E. C N ' 2 2 2 i 1 2 2 ' ? 2 2 2 2 2 1 2 2 2 2
.

* T

S O A 5 ' 5 5 5 5 5 8 5 ' 5 5 5 5 5 5 5 5 5 5 5 5
2'1 I M 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

1 L
7
- T

m N
( E

4
, P

G !
-

C u
R a
P E



PRCG. C4-711 *PE6030a UNITED ENGINEERS s CCNSTRUCTORS INC. PAGE 83 - 1

08/15/77E30!PMENT LIST - wEPORT 1

MODEL 633 - 12;5 r-E/3303 +=f ConL - 2.5/1.7 IN HS AV - MIDDLET0wN, USA - LO. SulFUk - COST BASIS 07/76

ACCOUNT
NumeEG ITES DESCRIPTION

252.22131 J OC AE Y PU4P

252.22132 JOCKEY PU9P M1 TOR

252.225 P I P I r. G

252.2152 2 . i ! *. + LAR5E4

25!.22521 C S / N '. S

t52.225?? C S I N '. S

252.220 V A L '. E S

252.22$1 STANDARD JALvES

252.22$2 E-saTec vatWE5

25?.22921 GATE

252.2Zb?2 CniCr

252.22025 RELIEF

2 5 ?.? 2$ 2 v 5*EClag vat /Ei

25?.22t241 POST IN0;Caros ; ATE

252.22e272 OELUGE

252.227 P! PING - MISC ITE*S

252.2271 H A *.G E E S + SUPP?RTS

25~ 2272 INSULafICN

- 252.2273 SPEClaLTIES

252.22731 HOSE HoustS

252.??752 FIRE M70 RANTS
%,

252.223 INSTRUMENTATION + CONTROL,7)

"- 252.24 POTABLE WATER SYSTEM



PRC5. (M-711 .P E G0 5]* UNITED ENGINEERS & CONSTRUCTORS INC. PAGE 84 - 1

EQUIPMENT LIST - nEPORT 1 05/15/77

MODEL c53 - 1243 M'.E/3500 *.T COAL - 2.5/l.7 IN H4 Av - *IDDLETO.N, USA - low SULFUR - (05Y OASIS 07/To

A((OUNT
NuMMER ITEw DESCRIPTION

25?.245 Pip!NL

252.2451 2 I ', + 5*ALLEw

252.24511 GALw/NNS

252.24512 C u / 'i N S

252.2452 2.51N + L AaLtd

25?.245?1 GAL </NNs

2 5 ?. ? 4 $ VALwth

252.24t1 GATE

?52.2;62 CnECs

25>.24: 5 SL;oS

252.2465 54FtfY/ RELIEF

25'.2469 SPECIAL VALWE5

252.246J1 $AF[TY $b]wCG

252.24692 EYE . ASH

252.266G3 HOSE dIAos

252.247 PIPING-MISC ITEMS

252.2471 AANGERS + SUPPORTS

252.2472 ! !4 5 U L A T I O N

252.2475 SPECIALTlis

J 252.246 I N S T R U M E f. T A T I O N + C ONTROL
-

252.5 Aux!LIAkY STEAM SYSitMp. ,.

252.31 AUXILIAdv JOILER SY5 TEM

px 252.312 HEAT TRANSFEW EQUIPMENI

%9
0



PRCG. CM-711 aPEGG53* UNITED ENGINEERS & CCN5TRuCTORS INC. PAGE d5 - 1

06/15/77
EQu!PMENT LIST - REPORY 1

MO DE L 653 - 12 5 M.E/5500 mwT COAL - 2.5/1.7 IN MG AV - M10DLET0=N, USA - LO. S ui. r u w - cost 84515 07/76

ACCOUNT DESCRIPTIONNJMBER ITEM

25?.5121 A;ait!Ahi 631LEw5

252.515 PIPING

252.5151 21N + 5VALLER

252.51511 C5/NN5

252.5152 2.5 N + L ARGE R

25?.!152* :s/. 5

254.51t VALVE 5

252.51o1 UATE

252.5102 CaEC*

252 5165 ou3st

252.517 6: PING - AISC ITE*S

SJPPORis252.5171 n 4 *. o E E3 *

252.3177 I N 5 a t A T I C '-

252.5173 SvECIALTIES

252.52 AJs 60!LER FEE 0wAftR 575

252.521 9 0 f A T ! t. , M A C s I ?. E R v

,
?S2.5211 AsA r. PvaP3 + MOT; 5

~ ~ '

252.52111 Aos F. PLAP5
2,

?52.52112 Aus F= MOTORS

252.525 PIDINu

-4) 25?.3251 2 ! ?. + SMALLFR
-

?52.525'1 C5/NNS

?S2.5252 2.5 IN + LARGER



8ROG. CM-711 *PEGU30* UNITED EN;INEERS & CCN5TeuCTCd5 INC. PAGE 86 - 1

EQUIPMENT LIST - *EPoaf 1 08/15/77

VODEL 633 - 1243 ".E/3300 MwT C C AL - 2.5/1.7 IN HG AV - MIDDLETowN, USA - low SVLFuk - COST oasts 07/76

4CCOUNT
NJ4BER ITEM DESCRIPTION

252.52521 CS/NNS

252.326 VALkE$

252.3261 Gaff

252.32$2 CnfC(

252.!2L' atCat

252.'27 P i r l '. a - DISC. ;1E 4S

25?. 3 ?71 HANGEF5 + SJPP0dTS

25?.3272 INSulATICt

252.3273 SPEClat71tS

25:.33 A,a FuEt ;It sr5ft#

252.331 ROTATINJ M A C n ! ". E 4 7

252.5311 FufL CIL PJdfS + MDIC#5

25?.33111 FvFL Cll PJ4P

252.33112 FUEL CIL PJ4G #0 TOE

252.335 PIPING

252.3351 2IN + S4ALLEd

252.33511 CS/NNS

252.3352 2.5ts + t ARSE R

25?.335?1 C S t r. N S

- 252.33o VALVES
:~

2',2.33o2 C N E C '.

.
252.33cd PouG

s; 252.337 PIPING - MISC ITEM 5
p.. ,



PROS. Cw-711 * PEG 03Je UNITED ENGINEERS & CCNSTRUCTORS INC. PAGE d7 - 1

08/15/77
EQUIPMENT LIST - REplaf 1

MODEL 63] - 1243 *=E/33no *wT COAL - 2.5/1.7 IN nG A9 - m ! D D L E T C.N,d S A - LO. SatfuR - Cost 84515 37/76

ACCOUNT DESCkIPT!DNNJ40EG ITEM

252.3371 H4NGEk5 + SUPACETS

252.3372 INSUL ATICN

252.3373 SPECIALTIES

252.34 Adi DEAE + "4KEUP SVSTEM

252.341 a G T A T ! r. L I4 4 C a ! N F R v

252 *L11 CONDENSATE G: TJkm Pu*P+4T

252.34111 CONDtNSATE E E T u R ". PUMPi

252.3411? CONDtt. SATE RETJRN PUFF *T

252.345 T A's 5 a c apESSuoE iESSfLS

252.3e31 staiwAT05

252.545 PIFING

252.5451 / IN + $58_ lek

252.34511 CS/NNS

252.5452 2.5 It + L4RGEW

25'.34521 CS/Nvs

252.54a VALVFs

''
252.54o1 GA'*

.--

, ' . 252.3462 4Cn

252.3463 GLO6E

IN) 252.347 P! PING - A!SC. ITEMS
4

252.3471 HANbEES + Supp0RTS(,q

252.3472 INSULATION

252.3473 SPECIALTIES



PROG. CM-711 *PEGC3)* UNITED ENGINEFRS 6 (CNSTRUCTOAS INC. PAGE 88 - 1

EGVIPMENT LIST - REPORT 1 05/15/77

MODEL 650 - 1243 *.E/3500 PwT CDAL - 2.5/1.7 IN HG AV - MIC DL E 7 0=N,05 A - Low SULFUR - COST 64515 07/76

ACCOUNT
NUMdFR ITEM DEaCRIPTION

252.55 Adu CHEN FEED SYSTEM

252.351 ROTATING MACHINEEY

252.5511 CHEF FEEL PJ4P5 + MQTORS

252.55111 CHEM FEED PUM8

252.55112 C*E" Ffic AJMP *0T.*

252.555 YANAS Aye paf55c8E v E S SE L 5

252.5551 CsE* FEED TANK 5

252.355 P!PINv

252.5551 2 !N + 5"AtLE9

252.55511 55/NNS

252.5552 2.5 IN + LA46F7

25?.556 VALVE 5

252.35c1 SATE

252.!5:2 CMFCr

252.5565 GLoct

252.5569 SPECIAL vALV($

25).35o01 dEDLE

252.357 PIPING - MISC ITEMS

252.5571 HANGEES + 5 'J F P O R T S

252.5572 IN5uLATION

25?.5573 S P E C I A L T ! i. 5
a

I?- 252.36 Aur.5 TEAM + CONDENSATE RCTh.

252.561 ROTATING MACHINERT

N
W
~



PAGE 59 - 1

PROG. CM-711 **E6053* UNITED ENGINEERS & CCNSTRUCTORS INC.
G8/15/7'

EQUIPMENT L!ST - REPORT 1

MODEL 65) - 1245 h=E / 5 500 m=T COAL - 2.5/1.7 IN HG 8V - MIDDLET0wN, USA - Lom SdLfJn - COST BASIS 07/76

ACC0LNT DE3CRIPT10N
NJM9ER ITEM

252.5611 aEATIN3 Ca41N T AV PUFP*MT

252.56111 HEATING 6d A ! *. I\NK PUW

252.56112 NEATINb C = A l f. TANK PLMP =T

252.565 TANAS AND ARE 3 SURE V E SSE L S

25?.5c51 M E A T .e C R A I 's T au

252.$t5 P I P l *i a

SMALLER252.!651 2 is +

252.5t511 C5/NNS

252.5652 2.5 IN + LARofs

252.5*5?1 C 5 / '. . S

25?.5et VALSES

252.5661 ' ATE

252.5co2 CHECs

252.5e:3 GlocE

252.567 PlpING - * ! S C . ! T E is

257.5671 et A :4 G C e. S * 5JPPOWTS

Y 25?.5e72 INSULATION
s

252.3s73 SPFCIALTIES
. ~ =e

252.57 Aux 80!LER STACKS + DUCT

SLO'00dNN 252.58 AUK ts O I L E R .

w
2 5 2. 3 e. 5 i \NK S AND PRESSURF VESSELS

Ln
252.5351 AUX uGILEd dLOWD0dN TANK

252.585 P! PING



PRC3. CM-711 * PEG 050' UNITED ENGINEERS 6 C CNS TRUC T OE S INC. PAGE 90 - 1

EQUIP =ENT L157 - REPORT 1 06/15/77

MODEL o3J - 1243 M t/350; M.T COAL - 2.5/1.7 j f. MG AV - MICOL[igmN,U54 - LO. SulFuw - COST BASIS 07/76

ACCOUNT
NUMsER ITEM DESCRIPTION

252.5251 2 IN + $MA(LER

252.58511 CS/NNS

252.3852 2.5 IN + LARGEe

252.586 VALVES

252.33e1 SATC

254.5st2 C-EC.

252.5et7 SPECIAL bAtVES

252.5dt9' B L 3 '. D C . '.

25<.537 PIPINv - MISC ITE*5

252.5471 HANLEk5 + 5JPr aT5

252.5d72 INSulat:0,

252.5873 SPECIALTIEi

252.50 AJa STEAv 575 COMPLEIE !+C

252.4 PLANT FJtt OIL 5YSTED.

252.41 ROTATING 14CHINf07

25?.411 FufL OIL JNLOAD PJ''+ MOT 04

252.4111 FLEL GIL JNLOADING FuMP

252.4112 FUEL CIL VNLOAD PU>P =0T0k

25).43 TANn5 AND PRESSURE V E S SF L S
-

45- 252.451 PLANT FUEL OIL ST0hAGE TK

252.L5 PIPING

P s'i 252.451 2 IN + SNALLER
wO
cs 252.4511 CS/NNSf



PAGE 91 - 1

PROG. CM-711 * PEG 03J* UNITED ENGINEERS & CCNSTRUCTORS INC.
03/15/77

EQu!P9ENT LIST - REPORT 1

M00CL 63'3 - 1245 M.f/35;0 *.T COAL - 2.5/1.7 I t. sG av - MIDDLETowN, USA - Low Sulfur - CO$1 BASI) 07/76

ACCOUNT DESCp!PTION
NV* sea ITE*

25?.452 4.5 IN + Laduta

252.4521 CS/NN5

252.66 vALWE5

2 ' e;0 ^L..

25? e7 pIPI.u-x!st ITFd5

25/.* 71 ea, *3 + 3;sp Wrs

252.472 iNSUL ATI: s

252.475 SatCIALTIti

252.49 IC;'.0AIIs ea/hK105~

252.4il DLr.T FJF6 01- 5Ya T* FNDT

252.6vil EECav4f ION .jan

252.47111 iARTH EnCAVAi!LN

252.44112 3ACsf|LL

252.4912 C O :. C n E 7 E .]ws

25/.491/1 f0EM.JdA

sj 252.49122 REINFCkCIN5 SittL

a
252.49125 C G N C = E T f'

252.4913 Co*ratTec SAND 9E0

252.4914 OInEpy

253. C 0 w* u N '. C A T I O N S EQUIPFtNT

255.1 LOCAL CL*MJNICAl!JNS SfS

255.11 GEN.FURPL5t itLEPh0NL Sv5

253.12 5 0 s. O P0. TELEPHONE SYS
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PRCG. C4-711 *F F G0 3 0 * UNITt: E NGINE E R S & CCNSTRatTORS INC. PAGE 92 - 1

EQ UI DM E N T LIST - 4E30E7 1 08/15/17

vst COAL - 2.5/1.7 IN w ', Aw - M I D D L E T O . '. , J S A - L O .' S J '. F J 4 - COST BA5!s 07/76MODEL c3) - 124? *.E/550s

ACC0uNT
NJ*0Ik ITtM DESCRIPTICN

2 5 ! .1 % ka + INTEJCO* Sis.

255.2 5 I u '. 8 L 5vSTEM5

255.'' FIa* CETE~TIO. SYSTt

255.211

255.?1:

25e. .- .!i-:.m2 + F1: Tedtt

256 1 SAFriv . u : P '4 E NTr

254.11 puatArm E sIg[ fat .ou!3nE3

2'*.' CnE*1 Cat L^1 ' '. i f 4 5-LP+

254.2 j . . b T h u N E 'i $MCO AUdAWATy5# '

254.23 SPEC L AM i)RN ! ? u G E + F II T J R E

254.? ?FFICt EGUIP+FusNI$nlNoS

254.31 0FFiCE FuGNITv4F

254.4 (MANGt 400d ( J 'J ! ' '4 f N T

254.=1 L OC a t w 5 +e C NC H E S

254.5 ENVIRCN*ENT MONIY Ewu!P

254.52 METrCWOLOGICAL MONIT.EJalP

254.53 WATER QUALITY *:NIfow!NG

'd 254.54 THEx4AL EFFLUENT MON!T0R
_--

P~ . 234.5^ AIR ' MONITORING.uAL!TY

254.$ DININu FACILITIE5

P. 254.61 CAFETERIA EJu!P*ENT

).'. 255. W457E 4 ATE 9 TREATdENT EGPT
t.

:
+

ii- i
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PRCG. Cp-711 * P E GC 5 3 * UNITED E Ps G I N E E R S s CCNSTR.4CTORS INC. PAGE 94 - 1

06/15/77E Q UI P M E N T L[$T - EEP0dT 1

M0 0t L 650 - 1243 M.E / 5 500 "wT C0AL - 2.5/1.7 IN HG AV - MIDDLE'O.N, USA - LO. SulFud - COST 8 ASIS 07/76-

ACC0uhT
NuMeca riEM oESCarPr:0N

255.1175 vaCJUM PLMP MCICk

255.12 Gs0UP II

255.121 sutFudIC ACID FtED P'P+MT6

255.1211 Sutfusic AC10 ffEC Pu*P

253 1212 SutFuw: C ACIO frEC **5' *Ta

255.122 CAs5!!C FEt0 puws + wCTO.

2 5 >.12 c 1 CAJSTIC FEED &v1P

255.1222 CAc5 TIC tt60 Pe*P *0TGw

123 LIwf $LWF ''.A ALITAT.R+wT5

25;.1 151 L l '4 r SL Py 14Nr AG4TATem

'55.1/3? L|"E StHy TN( A',ITAT * 5" T R

253.124 RE5[NEw ? A d( AG|TATOk*4TE

1?1 REoENewAT1; 7 Ass A,ITATek'

235, 24' e a t r. t * ? 4 'd A '01'ATOn lia

255.125 PM ADJusi TNn AGITATCW+4Tw

255.1251 ''m ACJJST TANK AGITATOs

255.1252 Pe A;;v5T T ', a AGITaica ;TR

255.126 SLJC5E CONVEY 0n + MOT 04

255.1261 SLUDuE (CNsE10-'W
s 2 5 5.12e 2 SLUDGE CUNvEvon POT t R

.p.
?55.5 TANAS AND PPF 55uRF v t S >t L S

255.31 6ATCn HutDING TANK
( 14

255.32 LIME SLURRY HOLDINu TANA(7)
(O



PROG. CM-711 *P E GC 33 * UNITED ENGINEER 5 s CCNSTRUCTORS INC. PAGE 9$ - 1

EQUIPMENT LIST - EEP0ai 1 ' '

M0 0E t 65J - 1243 F.E/3500 AwT ( J At - 2.5/1.7 IN H5 A'v - MICOLETO.N,J5A - LO. SULFJR * COST BASIS 07/76

ACCJJNT
' J .4 d E p gyg. OESCRIPT10N.

255.33 API SFPakAT0k TANK

255.34 CAusiIC STORAGE TAN =

255.35 SJLFUGIC AC10 STORAGE TANE

255.5c REGEN!NANT n0LDING TANS

255.3' PH AC) 5T.*fN' TANS

255.5 PialNs

255.51 2 I t. + SFALLfE

255.511 C 5 / *. w

2t$.:> 2.5 IN * Lsagt6

2 5 ). 52' C 5 / *4 .5

255.$ Vats!s

25S.t* GATE

755.' P1 PINS 4ISC Ifi*s

255.71 HANbEhS AND SUPPODT5

255.s .ASTE .ATER I+C

255.31 :'ATCn WASTE n0LD TNA FOUNu

,j 255.V11 ExCAVATICe .99A
'

255.7111 EXCAVATICh-EADTH
.

255.d13 SO45TRUCTJdf C3NCRETE

255.9131 F004.ORK

2-) 2 5 '> . 71 12 GEINFow(INu STEFL
_.

255.7133 CONCErft

255.12 L IME 5tukRY HOLO TNA FOUND



PAuf 96 - 1
PROG. CM-711 * PEG 050 UNITE? ENGINEEWS & CCNSTRUCTOR$ INC.

08/15/77
E Q UI PM E N T LI5T - REPORT 1

MODEL 65J - 12*5 F . F. / 5 5 0 0 v.T C0At - 2.5/1.7 IN HG Av - MIDDLE 70=N, USA - LO. SULFus - COST BASIS 07/76

ACC0UNT
D E S C r' 1 P T 10 NMBEE 1iE,

255.721 E n C A v A r ! C r. 40pr

255.425 S v e 5 T = 'J C i u a E CONCeEft

255.3251 F o s ." m L R A

255.7252 REIN 6 LLC' % STffL

255.7253 CONLLET

255.V3 Ps aC;a5TafNT ' . ' , < F D U '. D

255.351 EaCAvATluN =0==

255.753 5Ld5T*JCTJef CCNCRiit

253.3?i' F0*v v a.

25).7552 d!!NFewC:NS 57 cit

255.7355 CONC 6 Eft

255.04 D E . A f f G i f. . 'Acmtss FOUNS

255.941 ENCALATIC4 WQ4r

255.)411 C I C A y A T ( :. - [ A 4 i e

255.9414 JACKFliL-EAWin

255.04! SudSThoCTJRE C D *. C d t i E

255.7431 roerwowt

255.7452 REINFORCI45 STEtt

255.?'55 CONCRtTE
.!

255.95 CAUSTIC + AC10 TANKS FOUND
,

255.?ht EX(AVATION . ORA

255.9511 E a C A v A T i C id- E A R T H
,

j 255.9514 dACKFILL-EARTH

)



PROG. C4-711 * P F GC 30 * UNITED . F. G I N E E R 5 & CCN5TRUCTORS INC. PAGE 97 - 1

05/15/77
EQUIPMENT LIST - kFPORT 1

MG0EL e5J - 1263 rwE / 3 500 mwT COAL - 2.5/1.7 IN HG Av - *10DLET0wN, USA - Low SULFUR - COST BASIS 07/76

ACCOUNT DESCRIPTjQN
NU48Ek ITEM

255.755 SudST=uCT;dt t e. I '

255.J531 FodV.CRA

255.d532 aEINFaw(ING STEFL

255.7535 CCNCktTE

255.76 '4 ! s C F v '* F F J u '4 3 4 T I C . 5

255. del EaCa saf:04 -J>s

255.7611 E4CA AfivN-[A#Tn

255.7614 dACAFItt-EAain

255.?ci suisikvCTadt CGNC4ETt

255.4631 50*v. =

255.4t32 atINFe*CIN3 STEEL

255.4655 CONChETE

255.0634 E*3Edufo 5 TEEL

25$.77 3ATCn .asTE T Na sto. FauND

255.771 EICAsAi!DN wdRR

~ '
255. T11 EaCavAflVN-EARTH

s

.p. 2 5 5. J ? * * dALAFILL-EARY H

255.775 su=5ThJCTURE CONCat'TE

(_r4 2 5 5. J 7 51 F Jk w.0 W A

C
255.4732 Rf!NFCRCING STEFL(,4

255.7733 CONCRETE

255.46 R E GE NE k AT ' WASTE TANT FouND

255.481 EaCAWATION w3Rn



P R 05. CM-711 * PEG 05]. UNITED ENGINEERS a CCNSTRUCTOWS INC. PAGE 98 - 1

EGJIPMENT List - REPORT 1 08/15/77

M0 0f t 630 - 1245 M.E / $ 500 *wT CQAL - 2.5/1.7 IN M6 Av - M100LETO.N,05A - LO. SULFUR - COST 8A515 07/16

ACC0JNT
NJMbEd ITEM DESCRIPTION

255.9911 EmCAiATICN-EAkIw

255.0816 dACKFILL-EAkiH

255.985 SudsThvCTJRE CONCWETt

25).9851 FORM.0Es

25).9P!2 d E ! !. F C W ( ! N G S'ffL

2;5.3*35 CONCkiTE

255.49 JATCH .5T TRAN5 PUMP F J u f. 3

255.391 EACA.Arica .0wn

2 5 5. 3 'v 1 1 ExCAgATICN-EAETm

255.47's BACEFILL-iA4in

255.095 SudsTGsCiuaE CONC 4ETE

255.7951 F 0 k 6. . C R s

255.7932 R E 1% F ok(145 5Ttft

25).4955 CONCktTE

26 . M A l f. CJNO * EAT wtJtCT Sy5

261. $ThuCTuGE5

261.1 MAKEUP wTa INT + DISCH 5TN

261.11 INTAAE siWUCTURE

261.111 EICAVATICv wCRA
d

261.1111 EARTH ExCAWATICN-s

. p _.
261.1?12 4JCK t x C A i A T 1 3 *.

,261.1115 SHEETING (TEMP COFFERDA<)
'_r
t.-

261.1114 ST*C' STL ( T E M F' C0FFERCAM)

b
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PROG. CM-711 * P E GC 3 0 * UNITED ENGINEERS & CCNSTRUCTOWS INC. PAGE 100 - 1

EQUIPMENT LIST - EEPORT 1 05/15/77

MODEL 633 - 1243 FwE/550u "wf C0AL - 2.5/1.7 IN v5 AJ - M100LET0=N,J54 - LO. SULFUE - COST BASIS 07/76

ACCOUNT
NU48ER ITEM DESCRIPTION

261.11451 d.u. EOCFu, IN5utTN, + FLA

261.1146 INiteIOR .ALL5

261.11461 CONCEETE MALL $

261.11462 MA50 NET = ALLS

261.114e5 PARTITIJNS

261.1147 OJ3k5 .!ND].5*

261.11471 R0ulNo 5 FEE 00045

261.11472 *Ea50NNEL 33085

2ct.11473 Sasa + GLAZIN6

261.1144 #AINTINS

261.1*491 CONCGETE

261.11492 STEEL.04n

261.11493 4ETAL ofCm

261.11694 HANC* AIL

261.117 SUL K M[ A Q

261.1171 5 TEEL SHEETING

261.1172 ST*uCTUkAL STEEL

261.1173 G R a w E L. FILL

261.1174 DRECGING

sd 261.1175 RIP-RAP (12 IN. THICR)
_s

261.1176 C H A I ". LINE FENEf(7FT HIGH).,

2 61.1 1 d "90TECTIVt 00LpHINS

r_; 261.1181 WCCD PILES
,_.s



PROG. (9-711 * PEG 033* UNITED ENGINEERS s CCNSTRUCTORS INC. PAGE 101 - 1

05/15/77EQUIPMENT LIST - REPORT 1

MO DE L 6 3 ') - 1243 VmF/3300 *wT COAL - 2.5/1.7 IN HG At - MIDDL E T C m,JS A - LO. SULFUR * COST BASIS 07/16

ACC0cNT
Nd4E5d ITEp DESCRIPTION

261.119 dGILDING 56Rv!CES

2t .1191 FLOUR D w A I 15 + PIPINa

261.1192 HEATINo + VENTILATINo

201.11921 AnIAL .ALL FANS

261.'1922 ELEC7alC saIT NEATEe5

2 61.119 ? $ I N S T R L M E N T 8. t I O N + CvNTROL

261.12 DISCHARGE ST=VC1JRt

261.121 ELCAVATIOy ,ORn

261.1211 EAdia EXCAsATION

2 t 1.1212 3A(A C ILL

2 b 1.1215 DdE0GING

261.122 oEAh!NG FILES (5 tie L )

201.1?7 RIP-RAP (12 1.4 Yk!Cs)

261.12o MAdaEh PILE 5 (.000)

261 ? CIw( .ATER PJ'o H0v5t

261.21 ou!LOINu STRUCTueE,j
~"

201.211 CXCAVATILN s09a
.p.

261.2111 CARTw EXCAVATION

261.2112 WJCK EACAsATION,

CZD 261.2113 CONCRETE FILL
~q

261.2114 9ACAFILL

201.2115 PUvPIN5

261.213 SU95fEUCTURE CONCRETE
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PAGE 113 - 1
PROG. C4-711 = PEG 030* UNITED ENGINEERS & CCNSTRUCTORS INC.

06/15/77
EQugpmENT LIST - REP 0pT 1

M0aEL 63] - 1243 h.E/330] udi C0AL - 2.5/1.7 IN HG Av - P ID D LE T C.N,US A - LO. SULFUR - COST Basis 07370

ACCOLNT CESCRIPTION
NU4BER ITEM

262.12925 PIPING

2 c 2.12 9 2 51 2 IN + SMALLER-CS/NN5

262.129252 2.5 IN + LAWGER

262.12926 VALVES

202.13 C00 LINO 'JdEw5

2 e 2.13 2 NEAT XFER fJg!PMiNT

262.1321 CO) LING 1cdER5(CT)-MAIN

262.133 ISSiaudFNTATION + C ONT dC L

2 e 2.15 MAIN C T . M A < f J F + d t 3. D r. 3Y5.

2 6 ?.J ? MAKE-LP .ATik SYST!4

262.1511 EvTATINv *ACst.Ewy

262.15111 MA*E-UP FuMP + MOTCW

26?.151111 M A <. E - LP Pu*c

2 t !.151112 MAKe-LP P u m, P *]T04

262.1515 PIPING

2 c 2.15151 21N.+ SMALLER

'~J 2 e l.15 ' S 2 2.stN + LAaGea
s

262.151521 CONCHETE/NN5gy,

262.1516 dALWE5

tj 2 6 2.151 b 2 CHECK wALwES
_

262.75133 glace VALVES

262.15166 suTTEGFLY VALVE 5

262.1517 PIPING - A15C. ITEMS



PROG. Cm-/11 *PE GG 5Je UNITED ENGINEEks & CCNSTRUCTGd5 INC. PAEE 114 - 1

EQUIP 9ENT LIST - dEPOWT 1 06/15/77

M00EL 65J - 1245 p4E/530J M4T COAL - 2.5/1.7 IN HG AV - M100LETowN, USA -LO. SulFUE - C05i BASIS 07,'76

ACCOUNT
NJaBE4 ITEM DESCp!PTION

262.15171 HANGEk5 + SJPF04TS

26?.15172 INSULATICN

262.15175 SPECIALTIES

262.1517% P!Pt TRENCHIN3

262.1517.1 EaCavATICN

2o2.151747 daCesItL

262.1517*5 (UMPACTEL SANO -3 E D

262.1518 INSTRLMcNTATION + C ONT *0L

262.152 d L O , s t. SYSTEM

2 c 2.15 2 5 P P l ?. 6

262.1525* 2 IN. + SMALLGR

262.15252 2.5 IN. + LAkGEw

262.152521 CONCRtit/NNS

262.1526 VALWES

262.'5263 vJTTE*FLv

262.1527 P I P l f4 G ril S C ITEM 5

262.15271 MANGEEs * SUPPORTS

2 6 2.15 2 7 d INSULATICN

~J 262.15275 SPECIALTIES
.~

262.15274 P!PF 1RENCH1:4Gy; ,

262.1525 INsTNuMENTAT10N 4 C ONT WOL

, ,; 262.155 MAKEUP eTR PRETREATMNT STS,

'N)' 91 CONSihuCTION SERV!CES.

O



PROG. C4-711 * PEG 030* UNITED ENGINEERS & CCNSTRUCTORS INC. PAGE 115 - 1

C5/15/77
EQUIPMENT LIST - RE70df 1

MODEL 6 50 - 1243 *.t/330C *wT (OAL - 2.5/1.7 I t. NG AV - MIDDLETC.N,JSA - LO. SULFue - COST 6 ASIS 07/76

ACCOUNT DESCRIk 10NNU*6ER ITEP

911 T E '4 P 0 a A W Y CJNSIWJCT1ON FAC

3JIt' INGS911.1 TidPCEAdv J

911.11 FIELO OFFICE, SHOPS,.MSE.

9 ' t .12 JANITvE SEkv!CES

911.13 GuAhDS - >ECV.liY

711.2 TEarcsA9, cACILI11Es

911.21 ROACS,PAbajNS,gAVDQ.N AAEA

911.2c TE*P0ankt ELEC'*ICAL SvCE

911.23 TEdo0tAdv *ECH. 4 k!Pl;;

911.2& TE,70*Aoy MEAT

911.2$ ;f A R G E UNL0AS.FAC. - . 3 '. E

911.26 GENERAL C L E A '. U P

911.27 SN;. sFM3.AL-INCL.' J11.21

912. CLNSTEJCT!]; 70]LS 5 E401P

912.1 N4JCR E G-slowENT

712.11 PudCHA$E *AJ00 f a u 1 P M E *. 7

'. 912.17 RENTAL INCL. IN 712.11
. _ _ _ . ,

912.13 E301FFENT *AINTFNANtEp.

912.14 FJEL + Lu:54! CANT 5

912.2 MISCELLANEQUS %EHICLES(_ f..y

N
912.71 PJ4CHA5E INCL. IN 912.11

-

912.22 RENTAL-INCL. IN 912.12

712.23 M A INT f N AN C E-14C L. I N 912.13



PROG. CM-711 *P E G0 3 0 * UNITED ENGINEERS & CCNSTRUCTORS INC. PAGE 116 - 1

EQUIPMENT LIST - PEDORT 1 08/15/77

MODEL 630 - 1243 M.E/3300 Md7 CO AL - 2.5/1.7 IN HG AV - MIDDLETowN,sSA - Lom SULFUR - COST BASIS 07/76

ACCOUNT
NUMBER ITEM DESCRIPTION

912.24 FUELELUB.-!NCL. IN 912.14

912.3 PURCHASE OF SMALL TOOLS

9'2.4 EXPENDAOLE 5 'J P P L I E S

913. PAYROLL .madRANCE & T axe S

015.1 SOCIAL SECUR. T4r .055 x L

91 3.2 STATE * FED.UNEPPLov.035 x L

913.3 WORFMENS COMP.!NS .040 1 L

913.4 P.L.+F.D. INS. .005 x L

914 PERMITS, INS. 1 LOCAL TAMES

914.1 8 .6 DEWS ALL RISK INS

914.2 FEES 6 PERMITS

914.3 STATE s 4 . CAL SALES TAMES

915. TRANSPOE.ATION

42 HOME OFFICE E NGR G.s' E RVI C E. ,

v21 HOME OFFlfE SERVICES

921.1 SALARIES

921.11 ENGINEERING AND DESIGN

921.13 PURCHASING & EXPEDIT!NG

's) 921.14 E S T I M A T I P4 G & COST CONTROL
-

. ;y, 921.16 PLANNING AND SCHEDULING

921.17 REPRODUCTION

_n; 921.2 EXPENSES

\' 921.3 DIRECi PATROLL COSTN
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SECTION 13

SITE DESCRIPTION
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S E CT I ON 13

alTE DESCRIPTION

13.1 GENERAL

This section provides the site and environmental data as derived from

Appendix A of " Guide for Economic Evaluation of Nuclear Reactor Plant

Designs", USAEC Report NUS-531, and modified to reflect Coal Plant Siting.

These data form the bases of the criteria used for designing the facility

and for evaluating the release of liquids and gases to the environment.

13.2 TOPOGRAPilY AN) GENERAL SITE CHARACTERISTICS

The site is located on the east bank of the North River at a dis tance of

approximately twent:r-five miles south of Middletown, the nearest large

city. The North River flows f rom north to south and is one-half mile

(2600 ft) wide adjacent to the plant site. A flood plain extends from

both river banks an average distance of one-half mile, ending with hilltops

generally 150 to 250 ft above the river leve.. Beyond this area, the

topography is gently rolling, with no major critical topographical features.

The plant site itself extends from river level to elevations to 50 ft

above river level. The primary structures and the switchyard are located

on level ground at an elevation of 18 ft ab ove the mean river level.

This elevation is ten feet above the 100 year maximum river level, according

to U. S. Army Corps of Engineers studies of the area.

In order to optimize land area requirements for the coal fueled plant

site, maximum use of the river location is employed. The primary structure

is located 1200 ft from the east bank of the river. The site land area

13-1
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is approximately 500 acres. An additional 2,000 acres, approximately six

miles from the plant site, are available for solid waste disposal.

' 3. 3 SITE ACCESS1

liighway access is provided to the hypothetical site by five miles of

secondary road connecting to a State highway, this road is in good

condition aad needs no additional improvements. Railroad access is

provided oy constructing a railroad spur which intersects the B&M Railroad.

The length of the required spur from the raain line to the plant site is

assumed to be five miles in length. The Nor-. :Jver is navigable throughout

the year with a 40 f t wide by 12 f t deep channel. The distance from the

shoreline to the center of the ship channel is 2,000 ft. All plant

shipments are assumed to be made overland except that heavy equipment may

be transported by barge. The Middletown Municipal Airport is located

three miles west of the State highway, 15 miles south of Middletown, and

ten ailes north of the site.

13.4 POPULATION DENSITY AND LANL USE

The hypathetical site is near a large city (Midd le t own , of 250,000

populatien) but in an area of low population density. Variation in

population with distance from the site boundary is:

13-2
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C umulat ive
Miles Population

0.5 0
1.0 310
2.0 1,370
5.0 5,020

10.0 28,600
20.0 133,000
30.0 1,010,000

There are five industrial manufacturing plants within 15 miles of the

hypothetical site. Four are small plants employing less than 100 people

each. The fifth, near the airport, employs 2,500 people. Closely populated

areas are found only in the centers of the small towns, so the total land

area used for housing ic small. The re aining land, including that across

the river, is used as forest or cultivated crop land, except for railroads

and highways.

13.5 NEARBY FACILITIES

Utilities are available as follows:

o Natural gas cervice is available two miles from the site boundary
on the same side of the river,

o Communication lines will be furnished to the project boundaries
at no cost.

o Power and water for cons truction activities are available at
the southwest corner of the site boundary.

o The design pcovides a connection to the utility grid at two
different voltage 1cvels; 500 kV for the generator connection
and 230 kV for the rese rve auxiliary transt armer connection.

13-3 71 j; ~, ? j'
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_ __ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ .

13.6 METEOROLOGY AND CLIMATOLOGY

13.6.1 Amb ien t Ten pe ratu res

The winters in the Middictown area are moderately cold, with average

temperatures in the low 30's. The summers are fairly humid with average

temperatures in the low 70's, and with high temperatures averaging around

82 F. The hi'storic maximum wet bulb and dry bulb temperatures are 78 F

and 99 F respectively.

The year-round temperature duration curves for the dry bulb temperatures

and coincident wet bulb temperatures are shown in Figure 13.1.

13.6.2 Prevailing Wind

According to Weather Bureau records at the Middletown Airport, located

ten miles North of the site on a low plateau just east of the North River,

surface winds are predominantly scuthwesterly 4-10 knots during the warm

months of the year, and westerly 6-13 knots during the cool months.

There are no large diurnal variations in wind speed or direction.

Observations of wind veloci ties at altitudes indicate a gradual increase

in mean velocity and a gradual veering of the prevailing wind direction

f rom southwes t and west near the surface to westerly and northwesterly

aloft.

Ir. addition to the above, studies of the area indicate that there is a

significant channeling of the winds below the surrounding hills into the

north-south orientation of the North River. It is estimated that these

winds within the river valley blow approximately parallel to the valley

orientation in excess of 50 percent of the t irae .

/)n ; L. %
'
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13-4

_ _ _



13.6.3 Atmospheric Di f fusion Properties

The transport and dilution of materials in the form of aerosols, vapors,

or gases released into the atmosphere from the Middletown coal power

station are a function of the state of the atmosphere along the plume

path, the topography of the region, and the characteristics of the ef fluents

th e ms elves . For a routine airborne release, the concentration of materials

ta the surrounding region depends on the amount of effluent released, the

heigh t of the release, the windspeed, atmospheric stability, and airflow

patterns of the site, and various ef fluent removal mechanisms. Geographic

features auch as hills and valleys influence diffusion and airflow patterns.

Of the diffusion models that have been developed, the straight line

trajectory model is utilized to calculate the atmospheric dif f usion f rom

the Middletown site.

The straight-line trajectory model assumes that the airflow transports

and diffuses effluents along a straight line through *.he entire region

of interest in the airflow direction at the release point. The version

of this model which is used is the Gaussian straight-line trajectory

model. In tnis model, the windspeed and atmospheric stability at the

release point are assumed to determine the atmospheric dif fusion

characteristics in the direction of airflow.

13.6.4 Savere Meteorological Phenomena

A maximum ins tantaneous wind velocity of 100 mph has been recorded at the

site. During the past 50 years , three tropical s torms, all of them in

- n,

. $ *'4
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the final dissipation stages, have passed within 50 miles of the site.

Some heavy precipitation and winds in excess of 40 miles /hr were recorded,

but no significant damage other than to crops resulted.

The area near the site experiences an average of 35 thunderstorms a year,

with maximum f requency in early summer, liigh winds near 60 mph, heavy

p recipitation , and hail are recorded about once every four years.

In forty years of record, there have been twenty tornadoes reported within

fif ty miles of the site. Max 1 mum tornado frequency occurs during the

months of May and June.

During the past forty years, there have been ten storms in which freezing

rain has caused powe r t ransmission line disruptions. Most of these storms

have occurred early in December.

13.6.5 Ambient Background Concentrations

Background concentrations of S0 , NO and particulates are typical of a2 x

rural area apprcximately 30 miles f rom a major industrial metropolitan

cen te r. They are considered when determining the plant's adherence tc

the guidelines.

13.6.6 Air Quality Estimation

Ambient pollutant levels are estimated through the application of

atmospheric diffusion models. The estimates are based primarily upon the

pollutant emissions, meteorology, topography, and background concentration

as previously described. Modeling techniques described in the Turner

Atmospheric Dispersion Workbook are used for concentration estimates.*

,r
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13.7 HYDROLOGY

The North River provides an adequate source of raw makeup water for the

s ta tioit. The average maximum temperature is 75 F and the average minimum

is 39 F. The mean annual temperature is 57 F.

U.S. Army Corps of Engineers' studies indicate that *he 100 year maximuu.

flood level rose to eight feet above the mean river level. There are no

dans near the site whose failure could cause the river to rise above the

eight foot level.

13.8 GEOLOGY AND SEISMOLOGY

Soil Profiles and Load Bearine Characteristics13.8.1

f or the site show alluvial soil and rock fill to a depthSoil profiles

of eidit feet; Brassfield limestone to a depth of 30 it, blue weathered

shale and fossiliferous Richmond limestone to a depth of 50 ft; and bedrock

over a depth of 50 f t, Allowable soil bearing is 6,000 psf and rock

bearing characteristics are 18,000 psf and 15,000 psf for Brassfield and

Ri ch mond s t rat a , respectively. No underground cavities exist in the

limestone.

* Turner, D. B., " Workbook of Atmospheric Dispersion Estimates", Public

Health Service Publication No. 999- Al-26, U.S. Department of Health,
Education, and Welf are, Public Health Service, Consumer Protection and
Environmental Health Service, Naticnal Air Pollution Control
Adminis tration, Cincinnati, Ohio Revised 1969.
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13.8.2 Seismology

The site is located in a generally seismically inactive region, llis torical

records show three earthquakes have occurred in the region between 1870

and 1975.

13.9 SEWAGE AND L1 QUID EFFLUENTS

All sewage receives primary and secondary treatment prior to discharge

into the North River. Other wastewater is discharged in compliance with

EPA ef fluent standards as promulgated in 40 CFR 423.

13.10 AIR EMISSIONS

Air emissions comply with EPA New Source Performance Standards as

promulgated in 40 CFR 60. Discharge of S0 , does nct exceed 1.2 lb2

per million Btu heat input; NO does not exceed 0.70 lb per million Btux

heat input; and particulate does not exceed G.1 lb per million Btu heat

input.

The plant air emissions do not cause air quality levels to exceed national

primary and secondary air quality standards as defined in 42 CFR 410.

i,
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