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PREFACE

This Commercial Electric Power Cost Study for 1200 Mée (Nominal) high and
low sulfur coal plants consists of three volumes. The high sulfur coal
plant is described in Volumes I and 11, while Volume III describes the

low sulfur coal plant.

The design basis and cost estimate for the 1232 MWe 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 I1I.

The design basis, drawings and summary cost estimate for a 1243 MWe low
sulfur coal plant are presented in Volume IIl. This information was
developed by redesigning high sulfur coal plant for burning low sulfur

sub=-bituminous coal.

l'hese coal plants utilize a mechanical draft (wet) cooling tower system

for condenser heat removal. 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

SUMMARY FOR LOW SULFUR COAL PLANT

8.1 INTRODUCTION

This Commerc al Electric Power Cost Study for the 1243 MWe Low Sulfur
Coal Plant is presented in Volume II1I of the three volume series., This
volume contains the Legal Notice, Preface, Summary for Low Sulfur Coal
Plant, Plant Description, Cost Estimate, 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»s 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-L8C-6 (Volume III, Section II) reflects steam conditions
for a 1200 MWe nominally rated plant.

o Key plant parameters for the steam supply zystem, 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 designed 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 sufficient
for 60 days consumption at full load.

o A full complement of environmental and siting criteria circa

January 1, 1976 are utilized. Structural design criteria for the
major struciures are addressed in Section 9.2.3.
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o i(he wain heat rejection system incorporates mechanical draft wet
cooling towers,

o The design provides a connection to the utility grid at two different
voltage levels; 500 kV for the generator connection and 230 kV for
the reserve auxiliary transformer connection.

o The cost estimate is developed for a single unit, with sufficient
land area to accommodate an identical second unit.

o The cost estimate is developed in accordance with a Code of Accounts
as expanded from that presented in the USAEC Report NUS-531.

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

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

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

8.3 COST SUMMARY
The estimated total base construction cost for the 1200 MWe (Nominal) Low

Sulfur Coal Plant reference design is $5402,825,229 or $324/kW based on

July 1, 1976 prices. A summary of the Cost Estimate 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 construction cost; nor does it include escalation and interest

during construction. Other items not included in the cost estimate are
listed in the beginning of Section 10, Cost Estimate. 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,

different construction schedule lengths, and escalation and interest rates

incurred during construction.

8-2




PO —

A comparison of the high sulfur coal plant with the low sulfur coal plant

iz presented in Volume I, Section 1l.4.

8.4 COMPARISON WITH WASH-1230 RESULTS

The tcrtal base construction cost for the coal-fired power plant (1000 MWe
net output) reference in WASH~1230 which did not have flue gas
desulfurizati n is approximately $174,000,000 or $174/kW, based upon
prices effective Jaauary 1971. Thus, this 1977 study indicates
approximately a 87.9 perceat increase in the cost of the plant in terms
of $/kW. The principal factors contributing to this increase are as

follows:

o Cost escalation from January 1971 to July 1976.
o Environmental consideration affecting ihe magnitude of the plant
design, analysis and siting requirements.
These result in increased engineering, management, labor, equipment
and material costs due to escalation, increa .d scope and lengthened

schedules.

The increase in direct construction costs of tha current plant design

over those estimated in WASH-1230 are directly related to _acreases in

the quantities of the various construction 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-1200,

Following are examples of the differences in the quantities of some of

these construction materials:
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Concrete, cu yds.
Reinforcing Steel, lbs.

Structural Steel, lbs.

WASH-1230 Coal Plant
1000 MWe Net Uutput

Low Suliur Coal Plant
1243 Mue Net Output

(1/71) (1/76)

76,200 81,600

7.5 x 106 11.8 x 10°
32.0 x 10° 47.0 x 108

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

for this 1243 Mie reference design.

The total direct craft labor cost

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

rate of 512.38, Approximately 7,146,000 craft labor manhours average 5.8

manhours/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.

8~4




ACCY NO

COSYT BASIS
nrrre

ACCOUNT DESCRIPTION

REERRATRAANE SRS RR AR AR RN AR R R

20 .
21 .
22 .
23 .
26,
25 .
26 .

Y .»
%2 .

93 .

LAND AND LAND RIGHTS
STRUCTURES * IMPROVEMENTS
BOILER PLANT EQUIPMENT
TURBINE PLANT EQUIPMENT
ELECTRIC PLANT EQUIPMENT
MISCELLANEOUS PLANT EQUIPT

MAIN COND HEAT RFEJECT SYS

TOTAL DIRECT COSTS

CONSTRUCTION SERVICES
HOME OFFICE ENGRG.BSERVICE

FIELD OFFICF ENGRGESERVICE

TOTAL INDIRECT COSTS

TOTAL BASE COST

IN0 DIGIT ACCOUNT LEVEL
MIDDLETOWN, USA
FACTORY SITE

EQUIP, COSTS

IR R R R R R L

3,155,449
87,151,285
81,230,723

7,480,100

Selc2.267

11,547,105

196,286,949

13,601,000
14,710,000

2,602,000

37,713,000

233,999,949

LABOR HOURS

RAARR RS A

1594655 M
2174808 M+
TAS 3747 My
1041778 MH
259175 Mu

2615086 M4

7145670 MH

1180000 mu

1180000 MH

8325670 MH

SIETE
LABOR (OST

IR R LR LR AL

18,013,514
27,375,744
23,706,125
12,782,945
3,323,701
3,230,373

88,432,402

12,313,000

12,313,000

100,745,402

SITE
MATERI AL C(OST

IR RS R R L

2,000,000
27+552.514
$0950,999
502914549
7,629,575
811,186

1,072,05%

50,307,878

16,872,000

900,000

17,772,000

8,079,878

08/30/77
TOTAL
COSTS

CrsmsmRRar Ry
2,000,000
LB,T721,497
120,478,028
110,229,397
27,892,620
9857154

15,849,533

335,027,229

42,786.000
14,710,000
19,302,000

67,798,000

402,825,229
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Craft Description

Asbestos Worker
Boiler Maker
Bricklayer
Carpenter

Dock Builder
Electrician
Iron Worker
Laborers

Millwrights

Operating Engineers

Painters
Pipefitters
Roofers
Teamaters

Undefined Crafts

TOTAL FOR PLANT

TABLE 8-2

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

Site

Labor Hours

111,030
219,652
122,707
209,284
£73
1,259,841
646,888
573,985
147,385
464,761

209,750

1,794,953
9,181
111,608

1,263,772

7,145,670

COST BASIS - 7/76

%
Hours

1.6
3.1
1.7
2.9
0.0
17.6
9.1
8.0
- o |
6.5
2.9

25.1

1.6

17.7

100.0

Site

Labor Cost

1,445,610
3,035,590
1,400,093
2,427,698
11,978
15,622,026
8,571,302
5,349,538
1,868,836
5,800,187
2,007,308
24,052,372
123,760
955,370

15,760,734

$ 88,432,402

2.7
0.0

17.7

6.0
2.1
6.6
3

27.2

1.1

17.8

100.0






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

STRUCTURES AND IMPROVEMENTS 9-10
BOILER PLANT EQUIPMENT 9-29
TURBINE PLANT EQUIPMENT 9-44
ELECTRIC PLANT EQUIPMENT 9-60
MISCELLANEOUS PLANT EQUIPMENT 9-70
MAIN CONDENSER HEAT REJECTION SYSTEM 9-77
CONSTRUCTION SERVICES 9-83
HOME OFFICE ENGINEERING AND SERVICES 9-84
FIELD OFFICE ENGINEERING AND SERVICES 9-85
9-1

14 /75




A summary description is provided in Section 9 for each rajor 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 accuunts, provided
later in this section, will avoil confusion when utilizing the cost

estimates herein.

9.2 PLANT 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 rejection system is based upon mechanical draft wet cooling towers,

9.2.2 Coal Selection Criteria

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

9-2 ‘1 d 3 f{i
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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 major 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 sulfur contsnt is sufficiently low so 2s 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 f{or 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,

!
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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 1b/hr 9.775
Normal Super*~ater Outlet, 106 1b/hr 9.1
Normal Reheat  Outlet 106 1b/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
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TABLE 9-2

KEY PLANT PARAMETERS - STEAM AND POWER CONVERSION SYSTEM

GUARANTEED CONDITION-1243 MWe LOW SULFUR COAL PLANT

Turbine Configuration Cross-Compound, 8 Flow
Steam Flow at HP Turbine Inlet, 10% 1b/hr 9.141
Steam Pressure at HP Turbine Inlet, psia Sl
Steam Temperature at HP Turbine Iniet, F 1,000
Turbine Back Pressure, in HgA I 125
(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 Kate, lbs/kWhr T3S
Net Station Heat Rate, Btu/kWhr 9,057
Thermal Efficiency, in percent 37.68
714 ( 77




TABLE 9-3

LOCATION AND EXTENT OF DESIGN BASIS 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 l: Curr:nt known reserve for Roland Smith seam under lease.
Th: eam is probably larger. Bureau of Mines IC 8693
estimates coal reserves for Cumpbell County in which
| this seam is located at 33,600,000,000 tons.




TABLE 9-4

DESIGN BASIS COAL ANALYSIS

1243 MWe LOW SULFUR COAL PLANT

Coal Type: Sub-Bituminous Coal

Moisture (Z by Wt.):

Proximate Analysis (X by Wt. dry):
Volatile Matter:
Fixed Carbon:
Ash:

Ultimate Analysis (% by Wt. dry):
Carbon:
Hydrogen
Nitrogeu
Sulfur
Oxygen

Ash Analysis (% by Wt. dry):

S1i0

Fe203

A1203

Ti02

Ca0

Mg0

SO

Kga

Na,0

calorific Value (Btu/lb.)

As Received
Dry

Ash Fusion Temperature (°F Red./ OF 0x.)

Initial
H =W (Hgt.
H = W
Fluid

of coal pile equals wdt. of coal pile)

9-7
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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 normal 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 accrrdance 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 building: designs where

applicable.

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

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

o Wind Load - Wind loading is in accordance with ANSI AS58.1 with
a basic wind loading of 26 psf.




o Flood lLoads - 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.

9-9




ACCOUNT 21

9.3 PLANT DESIGN DESCRIPTION

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

ACCOUNT 21 STRUCTURES AND IMPROVEMENTS

The steam generator , the turbine generator and all other related equipment
are housed in fully enclosed buildings. The superstructures have braced
stecl frames bearing on concrete footings supported on the bedrock underlying
the site. CGrating 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 Yardwork

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

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 ft above mean river level. Soil overburden is estimated
to be eignt feet thick. Lime stone rock with no underground cavities are
located below the overburden and is satisfactory for supporting plant

Structures.

Site preparation consists of clearing, grubbing and stripoing of top soil
structures, roads, railroads, parking areas and the materials handiing

area and for the construction facilities. Rough grading quantities include

C‘l =
~_
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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
vardwork. 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

useu 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 duriag comstruction prior to

discharge into the North River.

Transformer area, above ground oil stcrage 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 *o discharge to the North

Riser. 1In addition, steam generator and turbine building floor drains

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




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 storm

water from developed areas. Sedimentation basins are provided during
construction as required. Water courses that are intercepted near the
power plant, coa. storage pile, are diverted by ditches into existing
stream beds or storm drains. Culverts carry stream flow under the railroad,
railroad car storage yard and roads. The yard surface water drainage is
directed to the North River via the existing water courses as much as

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

Surface water runoff from portions of the coai 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‘ny drainage systesw.

A temporary sanitary sewage system is provided during construction.
Piping and toilet facilities for permanent plant requirements are provided
baseJ on permanent plant pe~-onnel requirements. All sewage receives

tertiary treatment prior to discharge into the North River.

dighway 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 fonal improvements. An onsite asphalt road is provided around

the main plant structures. The highws; road is paved in accoraance with

9-12




ACCOUNT 21

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

areas, concrete curbs and walks are provided.

\

|

: Temporary construction roads with minimum thickness paving (AASHO HS20

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

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

requiring servicing or maintenance by vehicles. Paved roads for washing

and refueling locomotives and mobile equipment are provided.

} the power plant units, to all buildings and to auxiliary structures

l

i Rallroad access to the site is provided by constructing a double track
railroad spur which intersects the B&M Railroad. The spur which is five
miles long from the main line to the plant site, approaches the site from
the east. Anticipated railroad traffic is up to 1300 cars per week in
100 car unit coal trains. During construction 400 to 500 cars of
construction materials are delivered including the boiler components,
transformers, and generator stator. Thooe 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 transformer yard, the warehouse, the fuel tank area,

and the locomotive repair shop.

A temporary spur is installed to the construction vard storage area and
to the boiler area for delivery and installation of the beiler headers,

boiler panels and subassemblies.
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A ladder track area, for storage of cars with bypass tracks and switches

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

acconmodates 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 are designed in accordance with the latest

railroad standards., Railroad structures are designed for Cooper E80 wheel

loading.

[n addition to the above items; fencing, a gate house, and roadway and

yard lighting are provided with the yardwork.

ACCOUNT 212 Steam Generator Building

The steam generator building consists of the boiler house, auxiliary
boiler room, air compressor room, machin shop, diesel generator room,
and torced draft fan room. The building is 134 ft wide, 330 ft long and
300 fr 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 buildirg is given below.

Boiler House

The boiler house is a steel framed structure 184 ft wide and 280 ft long
with two main roof heiphts of 180 ft for the coal silos and conveyors and
300 ft at the top of the boiler. The building volume, less the forced
draft fan room, is approximately 12,000,000 cu ft. It has three main

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

on reinforced concrete spread footings on rock. The reinforced concrete
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ground floor is located at grade. The roof is cast in place concrete
over metal deck, covered with a roofing membrane and supported on steel
framing. The exterior walls are insulated metal siding and the interior

walls are either concrete or wetal nartitions.

The building houses the steam gencrator, coal silos and pulverizers, coal

conveyvors, the forced draft fan room and an elevator.

Veéntilation for the boiler house is provided by 24-66,600 cfm each power
roof ventilators and heating is provided by 80 steam unit heaters located

throughout the building.

Auxiliary Boiler Room

The auxiliary boiler room, located north west of the boiler house, is a
one story steel frame structure 50 ft wide, 75 ft long and 40 ft high.
The building volume is approximately 150,000 cu ft. The building
substructure and superstructure are identical to tnat described for the
boiler house. The auxiliary boiler room houses the two auxiliary boilers

and their accessory equipment.

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

steam unit heaters.

Air Compressor Room

The air compressor room, located ncrth of the boiler house, is a one story
steel frame structure 50 ft wide, 50 ft long and 40 ft high., The building
volume is 100,000 cu ft. The building substructure and superstructure

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

!
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room houses the soot blowing air compressors, receiver and accessories

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

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

steam unit heaters,

Machine Shop

The machine shop, located north of the boiler house, is a one story steel
framed structure 50 ft wide, 63 ft long and 40 ft high. The building
volume is approximately 126,200 cu ft. The building substructure and

superstructure are identical to that described for the boiler house,

The »achine shop houses the machines and tools necessary to perform the
required in-plant maintenance and repair of plant equipment., A monorail

is installed for handling equipment.

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

ste~m unit heaters.

Diesel Cenerator Room

The diesel generator room, located north east of the boiler house, is a
one story steel framed structure 50 ft wide, 27 ft long and 40 ft high.
The building volume is approximately 54,000 cu ft. The building

substructure and superstructure are identical to that described for the

boiler house.

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

intakes Ior the diesel generators, and auxiliary equipment., The exhaust
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silencers are mounted on the roof. A monorail is installed for equipment

maintenance and removal.

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

steam unit heaters.

Forced Draft Fan Room

The forced draft fan room, located on west side of the boiler huuse, is

a one story steel framed structure 42 ft wide, 140 ft long and 42 ft high.
The building volume is approximately 247,000 cu ft. The fan room is part
of the boiler house and has a common substructure, The roof slab is cast
in place concrete over acoustically treated metal deck and supported on
steel framing. The exterior walls are acoustical masonry block. The
walls and roof are designed to resist the differential pressure cav-ed

by the fans. Sound attenuators are installed at the air inlets in the
walls, and personnel doors are pressure tight and arranged to provide an

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

The fan room houses the forced draft and primary air fans, inlet silencers,
combustion air steam coils and accessories. A monorail is installed for

equipment maintenance and removal,

ACCOUNT 213 Turbine, Heater and Control Building

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

control and switchgear building as described below.

~J
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Turbine Hall aud Auxiliary Bay

The turbine hall and auxiliary bay are located ecast of the boiler house.
The turbine hall is a three story (elevations 18 ft, 43 ft and 73 ft)
steel .ramed structure 151 ft wide, 260 ft long and 125 ft high. The
auxiliary bay is a four story (elevations 18 ft, 43 ft, 73 ft and 102 ft)
steel framed structure 30 ft wide, 260 ft long and 125 ft high. The
building volume is approximately 5,882,500 cu ft, The building is supported
on reinforced concrete spread footings on 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 rvof 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 from
the remaining building support loads. Structural quantities for the

pedestal are shown in account 231 of the cost estimate.

The building houses the turbine-generator, its condensers and associated
equipment, fredwater heaters, boiler feed pumps and condenser, boiler

fced booster pumps, condensate pumps, condensate booster pumps, condensate
polishing and demineralizing equipment, turbine lube o1l equipment,

deaerator, other auxiliary equipment and switchgear rooms.
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The turbine hall and auxiliary bay are cooled by 12 - 75,000 cfm each
power roof ventilators and heated by 34 steam unit heaters located

throughout the building.

At the south end of the turbine hall is located a rail car bay for transport
of generator and turbine parts. An overhead traveling crare located at
the top of the building serves this bay as well as the full operating

floor area., All floors are connected by several stairways.

Control and Switchgear Building

The control and switchgear building, located north of the turbine hall,
is a four story (elevations 18 ftr, 34 ft, 50 ft, and 73 ft) steel framed
structure 50 ft wide, 150 ft long and 69 ft high. The building volume
is approximately 517,500 cu ft. The building substructure and

superst ructure are identice! to that described for the turbine hall and

auxiliary bay.

The control and switchgear building houses the 13.8 kV and 4.16 kV
switchgear, battery rooms, d-c auxiliary rooms, relay and instrumentation
and control cabinet room, coal sampling and water analysis laboratories,

cable spreading room, communication room, and control room.

The ~ontrol and switchgear building HVAC system provides filtered and
conditioned air to the control room, water analysis room, communications
room, cable spreading room and switchgear area. Supply air to these rooms
is provided by a multizone air handling unit and a heating and ventilating

unit, A centrifugal water chiller supplies chilled water for air
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conditioning and cooling requirements. Local exhaust fans exhaust air

as required 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 73 ft) sts=el
framed structure 90 ft wide, 90 ft long and 75 ft high. The building
volume is approximately 607,500 cu ft. The building is supported on
reinforced concrete spread footings on rock. The reinforced concrete
ground floor is located at grade. The other floors are reinforced concrete
supported on metal deck on steel framing., The roof is concrete plank
covered with a roofing membrane. The exterior walls are insulated metal

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

Most areas are provided with suspended acoustical ceilings.

The building houses the service shops, storage areas, locker rooms,
showers, lunch room, equipment rooms, laboratories, general offices and

corn.ference rooms,

Filtered and conditioned air is provided to the offices, conference 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 air fans exhaust
air to the units or to atmosphere as required. Chilled water is supplied
from a centrifugal water chiller. Local fans exhaust air as required

from toilets, locker rooms and fume hoods.
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2180 Fire Pump House

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

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

The two fire pumps and one jockey pump are located on the north side of
the makeup water intake structure and are supported from the reinforced
concrete basin roof slab, The structural description, quantities and

costs are shown in account 261,

2181 Electrical Switchgear Buildings

The electrical switchgear puildings consist of three separate one story
steel framed structures. The coal handling system and cooling tower
buildings, located south of the main plant structures, are 30 ft wide,

50 ft long, and 16 ft high. The building volumes are approximately 24,000
cu ft each. The material handling switchgear building, located south
west of the main plant structures, is 25 ft wide, 30 ft long and 16 ft
high. The building volume is approximately 12,000 cu ft. The switchgear
buildings are supported on reinforced concrete spread footings on rock.
The superstructure is prefabricated and has insulated wetal walls and

roof.

The buildings are heated by electric unit heaters. Supply air is provided
by ventilating units consisting of roughing filters and supply air fans.

The buildings are pressurized to protect equipment from coal dust.

2181 Stacker Reclaimer Transfer Tower

The stacker/reclaimer transfer tower is a steel framed structure measuring

60 ft by 60 ft by 80 ft high. The tower is located eastward of the rotary

14 (095
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car dumper., The builaing 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 for the dumper-to-:ransfer
tower conveyor and the dead storage reclaim conveyor, the tail puiley for
the transfer tower-to-crusher house conveyor, and the stacker re:laimer

yard conveyor, 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 structure 20 ft wide, 159 ft long and 24 ft
high. The building volume is approximately 76,000 cu f*. The shed is
located on the track approaching the rotary car dumper. The shed is
supported on reinforced concrete spread footings onr rock. The reinforced
concrete ground floor is located at grade. The superstructure is metal
siding and roof deck, and is furnished with the coal car thawing equipment

shown in account 224,13. The shed has two heating bays and one soaking

bay.

ACCOUNT 218N Rotary Car Dumper Building and Tunnel

The rotary car dumper building, located southwest of the main plant
Structures, is a one story steel frawmed structure 52 ft wide, 66 ft long
Al 26 ft high.  The bullding volure s approximately 89,200 cu ft. The
Foundat lon is reinforced concrete founded on rock. The roof is either

insulated or uninsulated metal roof deck supported on steel framing. The
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exterior walls are either insulated or uninsulated metal siding and the
interior walls are masonry block. The underground conveyoi tunnels are

reinforced concrete founded on rock.

The building houses the rotary car dumper, traveling hammermill lump
breaker, receiving hoppers, vibrating feeders, transfer chutes, dust

suppressic i system, control house, toilet facilities, and equipment rooms.

Heating is provided by electric unit heaters. Supply air to the electrical
equipment rooms is provided by a ventilating unit consisting of a roughing
filter and supply air fan. Excess air is exhausted through wall louvers.
The rooms are pressurized to protect equipment from coal dust. A packaged
air cooled air conditioning unit maintalins the control room at ambient
conditions. The substructure and tunnels are supplied with air through

a ventilating fan.

ACCOUNT 2180 Dead Storage Reclaim Hoppers

The two dead storage reclaim hoppers located between the active and dead
storage piles, are a steeir and concrete underground structure. The hoppers
are housed in a structure 25 ft wide, 33 ft long and 30 ft high founded

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

above ground level elevation (18 ft).

ACCOUNT 218P Coal Crusher House

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

is a steel framed structure 48 ft wide, 48 ft long and 106 ft high. The
building volume is approximately 244,000 cu ft. The building is supported

on reinforced concrete spread footings on rock.
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The reinforced concrete ground floor is located at grade. The three
floors are reinforced concrete slabs supported on metal deck on steel
framing. The roof is metal deck supported on metal 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 fan. Excess air is exhausted through

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

dust.,

ACCOUNT 218Q Boiler House Transfer Tower

The boiler house transfer tower, locaced at the southwest corner of the
boiler house, is a steel framed structure 30 £t wide, 40 ft 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 framing. The roof is free standing 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 ft to 260 ft, the exterior walls are

either insulated or uninsulated siding.
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The tower houses the head pulleys oi the crusher house-to-boiler house
conveyors, transfer chutes-to-tripper conveyors, and as-fired sampling

system,

Heating is provided to the electrical equipment room by electric unit
heaters. Supply air is provided by a ventilating unit consisting of a
roughing filter and supply air fan. Excess air is exhausted through wall

louvers. The room is pressurized to protect eguipment from coal dust.

ACCOUNT 218R Dead Storage 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 from the dead storage reclaim hoppers to the
stacker/reclaimer transfer tower. The tunnel measures 10 ft 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.

ACCOUNT 2181 Locomotive Repair Shop and Garage Facilities

(he locomotive repair shop and garage, located north of t'e rotary car
dumper, is a one story steel framed structure 65 ft wi.e, 65 ft long and
30 ft high. The bullding volume is approximately 126,800 cu ft. The
reinforced concrete ground floor is located at grade. The roof is metal

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

\'l
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The building houses a locomotive 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
car dumper, is a one story steel framed structure 50 ft wide, 60 ft long
and 20 ft high. The building volume is approximately 60,000 cu ft. The
building is supported on reinforced concrete spread footings on rock.
The reinforced concrete ground floor is located at grade. The roof is
insulated metal deck supported on steel framing. The exterior walls are

insulated metal siding and the interior walls are masonry block.

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

toilet and shower rooms.

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.

ACCOUNT 218V Waste Water Treatment Buildlag

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

structures, Is a one story prefabricated steel structure 25 ft wide, 80 ft
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long and 20 ft high. The building volume is approximately 40,000 cu ft.

The building is supported on reinforced concrete spread footings on rock.
The reinforced concrete ground floor is located at grade. The exterior

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

The building houses a control area, storage area, pumps, tanks and other
waste water treatment equipment. Large items of the treatment equipment,

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

Heating is provided by electric unit heaters. The building is ventilated
by drawing outside air through wall louvers and exhausting through power

roof ventilators.

ACCOUNT 218W Miscellaneous Coal Handiing Structures

The conveyor galleries include all overhead coal conveyor supporting structures

and their associated foundations. The galleries are approximately 2,500 ft long
ard are supported on reinforced concrete spread footings on rock, The conveyor

galleries consist of removable dust tight sheet metal enclosur:s supported from

structural steel members, Crating walkways provided for acceis are

illuminated,

The coal pile membrane barrier area is 4,000,000 ftz. 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 Structure

The stack structure measures 600 ft high (618 ft elevation) with 2 30 ft

inside diameter and 40 ft 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 free standing
brick liner. An elevator and ladder in the stack structure provide for
access to platforms for sampling ports, smoke density temperature probes.
and for maintenance of aircraft warmming lights. The foundation is a 100

ft. octagonal reinforced concrete mat bearing on rock.
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ACCOUNT 22 BOILER PLANT EQUIPMENT

The steam generating system supplies steam to the turbine generator which
converts heat energy to electrical energy. The steam generator includes
the steam generator, soot blowers, pulverizers, coal feeders and piping,
fuel firing equipment, primary air and forced draft fans, primary and
secondary regenerative air preheaters and associated ductwork, complete

structural steel, and associated instrumentation and controls.

ACCOUNT 221 Steam Generating System

The steam generator is a supercritical pressure unit with a single reheat
designed for a maximum continuous rating of 9,775,000 lb/hr of steam at
3,845 psig and 1,010 F at the superheater outlet and 1,000 F at the
reheater outlet using 547 F feedwater delivered to the economizer. The
furrace is designed for firing low sulfur western sub~bituminous coal.
Ignitors fired with No. 2 fuel oil are utilized during star:tup and low

load cperation.

The overall dimensions of the steam generator are approximately 120 ft

wide by 140 ft long by 300 ft, above floor elevaticn. The single dry ash
furnace is designed for pressurized draft operation., The furnace cross
section is approximately 120 ft long by 57 ft deep. Multiple rows of

burners are located in the front and rear walls, Steam temperature is
maintained at reduced load by v rying firing rate of bumer rows. The
burrers are supplied with pulverized sal from a total »>f seven pulverizers
€ach having ¢ nominal rating of 105 tuns/hr. (70 percent 200 mesh @ 50
Grinaability). Design basis coal Lo better than nominal grindability which
permiis the pu'verizer to achieve tho design output of 110 tens/hr. An eighth
pulverizer is provided as a spare.
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The steam generator is equipped with an automatic sequent ial soot blowing
system, The system is designed to remove soot and ash from the boiler
surfaces to maintain effective heat transfer. The soot blowers use
compressed air with «lectric motors for rotating and i‘raversing 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 provides the flexibility
te control the rate of pressure and temperature increase and to coordinate

the startup sequence of both the turbine and steam generator.

The steam generator is equipped with a vent and drain system which provides
a means of venting air, steam and accumulated water from 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 waste water treatment

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

in two hours and during chemical cleaning in one hour.

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

arranged for remote operation.
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ACCOUNT 222 Draft 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 for the unit is shown in Drawing 6515.002-LSC~5.

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

primary air fans are provided.

The forced draft fans operate the steam generator at its maximum continuous
rating. One forced draft fan and one primary air fan is capable of
sustaining operation at reduced load. The forced araft fans discharge
through three secondary regenerative element type air heaters to the

burner windboxes. The primary air fans discharge through two primary

regenerative air heaters to the pulverizers inlets,

Steam coils are provided with sufficient surface to maintain a forced

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

is provided to maintain the average cold-end temperature of the regenerative
air heater at 185 F (above the acid dewpoint) using the steam coils; or

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

The inlet steam coils are protected against freezing.

Electrostatic precipitators, located at the outlets of the regenerative

air heaters, are provided to reduce the particulate emissions of the flue
gas to conform to applicable State and Federal Regulations (presently 0.1

Ib per million Btu fired). Provisions are made to isolate each regenerative

air heater, precipitator, and draft fan train. Each precipitator is
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sufficiently sectionalized to assure continued operation at guaranteed

efficiency during rapping operations while isolated sections are operative.

Instrumentation for the boiler air and gas system monitors significant
air and gas pressures, differential pressures, flows and temperatures

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

The draft system in this account includes only the amcunt of duct work
and its supporting steel and foundations that is required between the

precipitators and stack.

ACCOUNT 223 Ash and Dust Handling System

The ash and dust handling system removes and transpoirts flyash from the
precipitators, economizer and gas duct hoppers to the storage silos. The
system consists of two 100 percent capacity dry positive displacement
pressurized systems designed to handle 35 tons of ash per hour each. The
dry t pe system uses a mixture of flue gas and air as the transpo 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 siios, The silos previde for 90 hours accumulation of
flyash while operating at maximum continuous rating assuming 85 percent

of the ash is flyash.

Each flyash hopper is furnished with a hopper heater to prevent flvash
caking. System capacity allows for intermittent operation with automatic
actuation of the cvcle on a timed basis. Control equipment is provided

fcr the air preheater hopper, the precipitator hoppers and the flyash
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silos. All primary devices are located at or near the source, transmitting

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

A prepac aged control panel is enclosed and located near the precipitator.
It contains all alarms, controllers, indicatoru, lights and switches,
required for automatic or manual operation. A local annunciator alarms
various system malfunctions and transmits a common trouble alarm to the
main control room. A hopper load level control a“tomatically activates

the removal and transport system, transferring the material to the disposal

storage silos.

Bottom Ash and Pyrites Handling System

The bottom ash and pyrites handling system removes the bottom ash from
the boiler and pyrites from the pulverizers and transports them to the
dewatering bins for removal by truck. This system is designed to handle
10 tons per hour., 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 of the ash content is bottom ash. A continuous water trough
around the periphery of the ash hopper seals against the full furnace
pressure. Bottom ash dewatering bins provide 90 hours of storage, 45
hours for each bin, at maximum continuous rating. Bottom ash is removed

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

14 105
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The pyrites are also transported by a hydraulic system using water as a
transport medium. Pyrites rejected from the pulverizers are sequentially
sluiced from the pyrites box to a holding bin located near the pulverizer
area. The holding bin provides storage of 12 hours accumulation of pyrites
resulting from the boiler operation at maximum continuous rating. The
pyrites are sluiced from the holding bin to one of two pyrites dewatering
bins. Each bin provides 45 hours of storage while operating at maximum
cont inuous rating. Control equipment is provided for the furnace bottom
ash hoppers, the economi:zer ash hoppers, the pulverizer reject hoppers

and the dewatering bins.

ACCOUNT 224 Fuel Handling Systems

The function of the coal handling system is to receive, stack cut, reclaim,
crush and transport coal to the coal silos in the boiler house. The
buildings and structures comprising this system are located in the yard

of the power plant southwest of the boiler house and turbine hall. The
flow diagram for the coal handling system is shown in Drawing

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 (short-term) or dead (long-term) storage. The

Roland Smith seam coal -ised by the plant has a high moisture content (31.8
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| percent). Calorific degradation, and in some instances spontaneous
I

ignition, may occur due to "dry-out" of the coal on the surface of the

storage piles To prevent spontaneous ignition, the coal! in dead storage is
; sealed with an asphalt membrane similar to highway paving, and the active

storage 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 of 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 te¢ the plant is from active storage.

Active storage 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
piles. A bucket-wheel stacker/reclaimer, running on rails between the
two piles, reclaims coal from one pile and altermnately stacks coal on the
other., Therefore, two-fifteen 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 stacker/reclaimer (S/R) transfer tower, a stacker reclaimer and
a crusher house. Coal enters the boiler house at a transfer tower at the
southwest corner of the boiler house. Equipment for the coal handling

I system i{s sized to unload 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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burmed weekly (7-days) by the plant. Thus, up-to-three 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 railroad demurrage penalties since it is
assumed that the utility leases dedicated unit trains supplying coal to
the site. The railroad crew uncouples a loaded unit train 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 from either active or dead storage (reclaimed) at a
raie of 1250 tons/hr. Coal can be transferred directly from the dumper
to the crusher house and boiler house, bypassing the active storage 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 rotary dumper-to-S/R transfer tower conveyor, and 2) at the S/R
transfer tower-to-crusher house conveyers. As-fired coal is sampled in

the boiler house transfer tower, prior to delivery to the coal silos; as
received coal is sampled in the S/R transfer tower prior to discharge to
the stacker/reclaimer. Magnetic separators remove miscellaneous iron

from the coal a: 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 ground. A
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solvent /water spray dust suppression system prevents excessive dusting

at the discharge of each convey: r.

Coal is delivered to the plant by a 100 car unit train, equipped with
rotary car couplers. 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 vibrating feeder at the bottom of each

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

In those cases when coal is sent Lo active storage, the S/R transfer tower
feeds the yard conveyor, This conveyor is revergible and extends the
length of the active coal pile (approximately 1,900 feet) between the two
piles. The yacrd conveyor is sized to stack ar 3,000 tons per hour, or

reclaim at 1,250 tons per hour,

Normally, coal is stacked on one of the two active coal piles and reclaimed
from the other active pile. Coal is discharged and stacked from the boom
conveyor, The boom is able to swing (called slewing) to form a level,
evenly dispersed coal pile. Reclaimed coal is discharged from the bucket
whee! to the boom conveyor, and to the yard conveyor. The yard conveyor

transfers reclaimed coal to the surge bin in the S/R transfer tower.

A bulldozer reclaims coal from the dead storege (45 day) pile. Coal is
pushed into ground level hoppers. The reclaim hoppers discharge onto an
underground conveyor that also terminates at the surge bin in the S/R

transfer tower.
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The surge bin feeds a fully redundant S/R transfer tower-to-crusher 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 crushers reduce the coal to a one inch to one and one

balf 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 transfer tower. Here the coal is divided between the two
rows (near and far) of coal silos. Each row is serviced by a traveling
tripper that can he stopped to discharge the conveyor belt flow to a
specific silo. The eight silos are sized for eight hours (appro :imately

770 tons each) of coal storage.

Ignition and Plant Fuel Gil 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 lecated 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
fuel oil provides for a 30 day supply of oil for the auxiliary boiler.
A dike surrounding the tank will contain che 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.
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0il delivery for the aboveground tank is made by either rail or truck.

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

All diesel engine driven equipment is capable of burning No. 2 fuel oil,
The aboveground storage tank also supplies fuel to the diesel engine

driven equipment located in the proximity of the tank.

Instrumentation for the fuel oil system monitors and controls unloading,
storage and transfer of fuel oil te points of use., It also provides
informat ion both locally and to the main control room as required for

controls, displays, alarms and logs.

ACCOUNT 227 Steam Generator Plant Instrumentation and Contrel

The steam generator plant inst rumentation and control provides the necessary
instruments for the monitoring of the plant status and equipment condition.
They include the required controls and indications for the startup,

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

502, HOy . particulates and oxygen to insure compliance with the federal

emission standards and other applicable state and local regulations.

Boiler-Turbine-Generator Control Board

The boiler-turbine-generator (BTG) board contains the necessary controllers,
indicators and recorders for the plant coordinated control system, the
turbine supervisory control system and the primary cycle systems. The
board may 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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Instrument items on the board are grouped according to their functions.
Normally, controllers and control switches are placed on the bench portion
of th board, indicators and recorders are placed on the vertical position,
Control and instrumentation 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” + ~ontrol insert, load frequency control equipmenc

insert, bumer control insert, computer CRT with keyboard.

Computer console, printers, and trend reccorders are tounted separately
from the BTG board. The coal handling and rel..ced systems are controlled

from the vertica. 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 water supply.

Instrument Racks

The instrument racks take the form of an open rack. They are used to
mount local instruments such as pressure transmitters, manifolds, pressure
switches, and other pneumatic instruments that connect directly with the
process pipes. The rack has a rigid structure, suitably braced, to
withetand all stress incidental to stiipping, installation and operation,
without warping or twisting. Arrangement of instruments, conduits on
racks, and electrical devices are placed out of the paths of condensation

or water drains when testing or calibrating instruments. In addition,
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the instruments are so mounted that replacement could be accomplished
without interruption of service to adjacent devices. There is provision
to collect the drains when the instrument is removed. Suvirabhl_ engraved,

plastic uam.plates are provided for each instrument.

Plant Computer System

The primary function of the plant computer system is to assist "he control
room operator in conducting safe and efficient operation of the power
plant and to provide information on plant performance history, Normal

safe operation of the plant does nct require the use of the computer.

The major functions of the computer are:

a. Monitoring of all analog, digital and calculated input points

b. Analog input processing which includes conversion of analog
inputs to engineering units, reasonability tests, limit
comparisons, error checking

Ce Digital input processing which includes status checkup

d. Sequence of event input processing

€. Pulse input signal processing

£, Operation cof audible and visual alarm displays

B Performance calculations - These include plant thermal efficiency
calculations, unit heat rate calculations, condenser performance
calculations, heat exchangers performance calculations, turbine
performance calculations, boiler efficiency calculation and
related electrical calculations

h. Analog and digital trend recording

1. Generation of periodic logs, on demand logs, alarm summary and
post mortem review reports
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The hardware of the computer system includes the following major equipment:

&5 All required analog and digital signal conditioning equipment
b. All required signal scanning and signal multiplexing equipment
Ce All required analog to digital and digital to analog converters

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

e. Data acquisition computer with sufficient operating speed, core
storage and input/output handling capability to meet system
requirements and insure complete satisfactory performance

£. Watchdog timer for the computer

g. Two CRT's and three printers

h. Six point trend recorder

i. Paper tape reader/punch

5. 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 temperature control and the turbine servo or load reference
motor. The system is designed to minimize interactions between the values
to be controlled; namely, unit 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.
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Burner Control System

The burner control system is designed tc 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 beiler. 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 corditions 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.

Lh
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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 -
generator. 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 frame and exhausts into the condenser at a 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 steam to interceptor valves that control

steam flow to the intermediate pressure turbine,

Condensate is pumped from the condenser hot-wells by three 50 percent
capacity condensate pumps through 100 percent flow deep bed polishing
demineralizers, and a steam packing exhauster. Three 33-1/3 percent
capacity condensate booster pumps provide the necessary head from that
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 stea™ 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

economizer,

ACCOUNT 231 Turbine Generator

The turbine-generator is designed to deliver 1243 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

6515.002-LSC-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 electrical generator, The second shaft consists of one
intermediate pressure turbine and two lc¢ »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 1b

of steam/hr.

The cold reheat steam exhausts from the high pressure machine at 652 psia,

565 F and passes through the reheater section of the boiler., Hot reheat

steam returns and passes through four interceptor valves to the intermediate

pressure turbine. Exhaust from the intermediate pressure turbine passes

to each of the four low pressure turbines through crossover pipes.
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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 automatic 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 2ud low pressure gauges, pressure switch for hydrogen supply pressure
" alarm, shutoff valves and bottle connectors, generator hydrogen

pressure regulator, hydrogen storage bottles, control cabinet, temperature

detectors, and special tools,
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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
from the alternator stator, and to provide voltage regulation by adjustment
of the generator field voltage (d-c regulator) or the generator terminal
voltage (a-c regulator). The 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 HP 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 servomotors, that control a second high pressure fluid
system using a fire retardant hydraulic fluid., This high pressure fluid
controls hydraulic cylinders that actuate the HP turbine stop and throttle

valves or the IP turbine reheat intcrceptor and stop valves,

The control system directly monitors and controls tne speed of both turbine
shafts from 50 rpm; i.e., slightly above turning ge. - speed, to synchronous
generator speed of 3600 rpm, and for all generator load conditions. All
safety subsystems actuate the low pressure hydraulic system to shut down

714 11

the unit.
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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
coutrol functions 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 shafts

at the turbine shell penetrations, under all conditions of turbine loading.
The shaft packings seal against leakage of air into the condenser (vacuum
packings) and prevent steam from blowing out into the turbine room (pressure

packings).

The steam sealing system provides the above functions automatically at
all loads and consists of the following equipment: oil operated dual
feed steam regulator, steam packing exhauster with two blowers, auxiliary
steam feed regulator, regulator bypass unloading valve, blowdown valve,
three-way diverting valves and ventilator valve. The HP 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 Oil System

A mair shaft driven positive displacement gear purp supplies the oil

required Ly the high pressure hydraulic control system and the low pressure

9-48




RSN =,

e e e e e B e s I e e e B e e e e

ACCOUNT 23

lubrication system during normal operation, and provides high pressure
and low pressure oil for the hydrogen seal oil system of the generators.
A motor sucticn oil pump supplies low pressure lubrication oil to the

main shaft pump suction during startup and shutdown,

Turbine Oil Conditioning System

The lubricating continuous bypass oil conditioning system has a capacity
of 2,020 gallons per hour of 150 SSU viscosity lubricating oil at 100 F,
The c¢lean oil storage capacity in the conditioner is 1500 gallons at
turbine shutdown. The system consists of the following equipment:
centrifugal type lubrication oil purifier with inlet and discharge pump,
necessary instruments, breakover switch, feed/stop valve, electric
controller and safety interlocks, 14.2 kW heater, centrifuge driven by

an open drip-proof motor including piping and wiring.

Gas Systems

The carbon dioxide system consists of a four ton liquid carbon dioxide
storage unit with refrigeration system, vaporizer, relief valves and two
pressure reducing valves. Carbon dioxide is used for purging hydrogen
from the generator housing during shutdown, and for purging air from 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 heat and wind losses.
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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 from 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 loag. Cooling water flow in each
condenser is 221,750 gpm resulting in a tube velocity of 6.5 ft/sec and

a total temperature ris¢ at full load of 26 F.

Each condenser shell is floor mounted and ccnnected to tha turbine exhaust

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

expansion.

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 are supplied for removing
non-condensible gases from the two condenser shells. During startup, all
four pumps are operating, hogging the condensers to minimize the time to
reach the intermediate pressure at which operation begins. To provide

system reliability, four 50 percent capacity pumps are selected, with two
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normally operating to maintain condenser vacuum. When condenser pressure

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

The total hotwell capacity of the two shells is 62,000 gallons at normal
water level. The hotwell is designed to deaerate the condensate to
maintain a maximum of five ppm of dissoived 02 during normal steady state

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 haif-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 consists of seven
individual high flow rate, deep bed type demineralizers operating in

parallel.
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trains of four eac.. A single bypass is provided to allow removing a
complete trsin of heaters from service while still maintaining full load
on the unit. The bypass is sized to pass 40 percent of the guarantee
turbine throttle flow while the remaining heaters pass 60 percent. The
LP heaters employ a cascade drain arrangement 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 .'lel trafns of three each. Each train is
designed to pass one third of the VWO, 5 percent OP {low. 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 (NPSH) at the
suction of the boiler feedwater pumps. Each pump is designed for a flow

rate of 13,500 gpm at 150 ft total dynamic head (TDH).

The two 50 percent capacity turbine driven boiler feedwater pumps are
designed for a flow rate of 13,500 gpm each and develfp a TDH of 11,500
ft when operating at a speed of 5,800 rpm. Calculated brake horsepower
is 43,660, Each feed pump is driven by a dual admission, multi-stage,
condensing steam turbine exhausting to a separate steam condenser which

714 1
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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 sup’ 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 Equipment

Main Vapor Piping Systems

The main vapor piping systems consist of the main steam and hot and ceold
reheat systems. The main steam system conveys high pressure superheated
steam from the steam generator to :che high pressure turbine, related

auxiliary equipment, and the station auxiliary steam system.

The hot and cold reheat system conveys exhaust steam from the HP turbine
to the steam generator reheater and returns it to the intermediate pressure

turbine.

The main steam and hot and cc'd rraeat 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
(6,000 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 t-th the shell and tube sides. The tubes are 90-10 CuNi

w ‘erial, and supply 95 F water to the system based on a supply water
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temperature of 85 F from the | lant 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 from 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 effluent is discharged into the

two 500,000 gallon condensate storage tanks.

Chemical Treatment System

The chemical treatment system is used to maintain the water chemistry of
the feedwater and consists of two hydrazine feed pumps, two ammonia feed
pumps, one hydrazine storage tank and one ammonia storage tank. The

hydrazine chemically removes the dissolved oxygen from the feedwater and

the ammonia controls the pH.

Neutralization System

The neutralization system consists of two pumps, one blower and one tank.
The neutralization tank is used to chemically neutralize the spent
regenerant from the demineralization systzm and condensate polishing
system to acceptable levels prior to discharge.

14127
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ACCOUNT 236 Turbine Plant Instrumentation and Control

Main Control Board

The main co-trol board for the turbine plant is an integral part of the
boiler-turbine-generator control (BTG) 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. These are the shaft
vibration recorder, the eccentricity, speed and position recorder, and
the multipoint expansion and temperature recorder. An indicator is

provided for turbine shaft vibration phase angle,

MHC Control Cabinet

The mechanical hydraulic control (MHC) cabinet contains the control and
indicating equipment required for the startup, normal operation and testing
of the turbine. This cabinet is normally mounted as a subpanel on the

boiler~turbine-generator board, Typical control functions available are:

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

b Setting of turbine speed at startup

Ce Setting of load limit, and loading rate limit

d. Chest/shell warming

e, Turbine trip

Selection of operating mode: standby, manual or remote

8. Selection of load: increase or decrease
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Typical indicating functions available are:

a. Turbine speed
b, Verce. .tage of warming rate

e Turottle steam pressure, first stage pressure,
intermediate pressure

d. Generator output, MW
e, Acceleration, rpm/minute

t. Valve positions for main stop valves, control valves
and intermediare valves.

Typical testing functions available are:

a. Thrust bearing wear detector test

b. Backup overspeed trip test

e Electrical trip test

d. Mechanical overspeed and piston trip test

e, 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 audliary systems. These panels may be field mounted
or control room mounted. Typical auxiliary systems are hydrogen and
cooling water, turning gear motor concrol, and excitation control. Control
panels for these systems z2re located in the field. There are turbine

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

~J
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and turbine supervisory instrument cabinet. These control room panels
contain the circuitry for the turbine control devices, turbine supervisory
instruments, and turbine stress measurement, and are mounted on the main

control board or other vertical panels.

Turbine Plant Heating, Ventilation and Air Conditioning Panele

These panels provide monitoring and control of the HVAC systems for
buildings which house the turbine plant systems. Typical HVAC 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 pane} 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., Instrumentation and controls that require

censtant opverator attention are located in the BTG board.

Computer

The computer system described in the steam generator plant instrumentation
and control section also monitors the turbine plant systems. One computer

system i{s used for hboth the boiler and the turbine systems,

Turbine Plant Instrumen: Tubing and Fittings

The scope of supply of instrumeat tubing tegins al the root valve and
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extends to the instrument shutoff valve. Materials and certification of
instrument lines which are part of the pressure boundary are in accordance

with the Instrumcnt Society of America Standards.
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ACCOUNT 24 FELECTRIC PLANT EQUIPMENT

The electric plant equipment conveys the electric power generated in the
plant to the low voltage bushings of the generator step-up (GSU)
transformers, contreols and meters the electric energy, and protects the
components through which the power flows. It is the source of power for
the plant auxiliaries and the plant control, protection and surveillance

systems during normal operation and emergency conditions.

Continuous ratings of equipment and interrupting ratings of protective
and disconnecting devices are based on equipment load tabulations, fault
studies and voltage regulation studies. Equipment continuous current
ratings are based on the maximum continuous load plus the largest spare
auxiliary, and the effects of diversity. Short time intermittent loads

are not included.

The electric plant design features are as follows:

a. The plant auxiliary distribution system design is based on a
source voltage variation of *5 percent.

b. The main generator, the three single phase generator step-up
(GSU) 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.
However, provisions have been made in the plant desiga for
location of the GSU transformers and routing of the connection
to the switchyard. The GSU transformers and switchyard are
shown ¢n the drawings for clarity and complieteness).

Cs Four unit auxiliary transformers (UAT), are mected 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 winding
transformer rated at 25.5 kV to 4.16 kV.
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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 - 13.8 kV and the other is a three
winding transformer rated at 230 kV to 4.16 - 4.16 kV.

The medium voltage a-c distribution system is nominally 13.8 kV
and 4.16 kV. Two or more separate and incdependent 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 system.

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.

Two separate and independent 120 volt nominal, uninterruptible
power supplies fed from the 480 volt buses are provided. One
supplies power to instrumentation and control and the other to
the plant computer.

The auxiliary d-c distribution and supply system is nominally
125/250 volts, with a center-tapped battery system. One
center-tapped station battery and distribution system is provided.

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

Two redundant, :0C 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 not available.

Motor starting voltage and frequency and allowable operational variations,

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

as follows:

A,

Continuous Operation of a-c Motors
1) Voltage: ¢t 10 percent o! rated

2) Frequency: * 5 percent of rated
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b. Starting and Short Time (Approx. 30 seconds) Operation of a-c
Motors (Voltage): 80 percent of rated

Cs d-c Motors (Voltage): 210 to 280 volts

All emergency loads are furnished with a-c or d-c power from one of the
following: the a-c emergency buses, the uninterruptible instrumentation

and control a-c power supplies or the d-c buses.

The unit power supply for the plant electric auxiliaries is from the main
generator through the unit auxiliary transformers. The reserve power
supply is 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 allowable ranges of temperature for
electric equipment. Design ambient conditions for spaces housing electric
equipment are based on these ranges and limits plus a minimum of five

percent for margin.

ACCOUNT 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 manvally transferring
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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 transformers (UAT) and two reserve auxiliary
transformers (RAT) are provided to furnish power to the plant auxiliary
power system., Fach UAT winding is sized with sufficient margin to carry

the plant auxiliary load of its connected bus under the heaviest load
conditions. FEach 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. Unit substation
transformer impedances are based on matching switchgear capability to

fault current availability considering voltage regulation. Overcurrent
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protection is provided for all circuits. Overload protection is provided
for motor circuits. The unit substations for the cooling towers are fed
from a loop teeder. 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 125/250 volt center
tapped battery and two 125 volt battery chargers, one for each 125 volt
section of the 125/250 volt battery. During normal operation, d-c power
is supplied from the battery chargers. During emergency operation, d-c
power is supplied from the batteries. During startup and shutdown, d-c

power is supplied from whichever source is available.

Two redundant diesel generator units are provided to furnish emergency

a=c¢ power to the emergency buses.

Fach diesel generator unit is provided with automatic starting sys’ ems
that are initiated when loss of offsite power occurs. Minimum volitage

that can be experienced at the diesel generator terminals during motor

starting is 85 percent,

Two dual input solid state inverters are provided to serve as
uninterruptible power sources for miscellanesus a-c and plant
instrumentation loads. The inverters are supplied with power from the

a-c buses through regulating transformers or directly from the station

battery.

[\ 4
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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 associuted chargers.

Twenty feet of control benchboard is provided in the main control board
lineup for control and data acquisition of the main generator and the

auxiliary electric power system.

One electric system relay panel lineup is provided for protection and
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 (G5U) transformers and the unit
auxiliary transformers are protected by power directional and overall
differential relays. The reserve auxiliary transformers are protected

by power directional and differential relays.

ACCOUNT 244 Protective Equipment

The station grounding system provides the means for maintaining an effective
ground at equipment and metal structures, protecting ecuipment and
structures from galvanic corrosion and protecting personnel from dangerous

potentials. Lightning protection schemes are provided tor the stack and

for the boiler structure,

11!
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ACCOUNT 245 Electrical Structures and Wiring Coatainers

This equipment provides mechanical protection for wire and cable routed
between various equipment and buildings. The bulk of the raceways consist
of cable trays of various types. Raceways are routed in accordance with
the same criteria as for cable routing. Fire stops are placed in cable
trays wherever they penetrate floors or firewalls, and in other areas

where their installation reduces the hazard of fire propagation.

ACCOUNT 246 Power and Control Wiring

Isclated phase bus is provided to interconnect generator terminals, GSU
transformer low voltage terminals and UAT high voltage terminals. This

is force-cooied 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-sul fonated polyethylene based jacket) are
selected to provide optimum system performance in the areas of physical
stability, tensile strength, flexibility, aging characteristics, resistance
to abrasion, ozone (where required), water absorption, heat distortion,
solvent extraction, self-extinguishing and non-propagating fire
characteristics and resistance to corona effects where required. Wire

and cable is separated by voltage and energy level to reduce heating and

fault problems.
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Wire and cable routing is governed by the following:

a.

Requirements for the power supply, control network and/or
instrumentation signals.

Requirements for loading.

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

Avoidance of high hazard areas (e.g., areas subject to high
ambient temperatures and fires).

Simplicity of layout.
Ease of installation,

Ease of access.

L~y

O
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TABLE 9-5

AVAILABILITY RELATED DESIGN BASES FOR THE ELECTRIC POWER SYSTEM

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 fir-~ or fire damage and to
detect, confine and promptly extirguish any fire which might |
occur.

¢ Includes provisions to allow periodic maintenance of systems
and equipment.

Power sources, and power supplies, have sufficient bos _kup anu
distribution systems have sufficient independence so that reduction
of plant output will be prevented or winimized for loss of any source
or bus.

€D
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DESIGN AMBIENT CONDITIONS FOR ELECTRIC EQUIPMENT

Ambient
Temperature
Limit
(Degrees F)

' Type of Equipment
§ Equipment Limit Equipment Space
| Battery Max 90 N/A
| Battery Min 77 80
Cable Max 104 100
Cable Min N/A N/A
All Other** Max 104 100
All Otherk* Min 4LO% 50%

* Or above dewpoint temperature, whichever is higher

; ** Sensitive relays and other electrical devices are placed in
controlled environment spaces such as the control room,
computer room, or battery roo.a, as applicable.

9-69




ACCOUNT 25

ACCOUNT 25 MISCELLANEOUS PLANT EGUIPMENT

Miscellaneous plant equipment includes systems fcr 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 fuel oil system,

ACCOUNT 251 Transportation and Lifting Equipment

Cranes and Hoist:s

A turbine-generator overhead traveling bridge crane located in the turbine
hail 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 ft in height.

ACCOUNT 252 Air, Water and Steam Service System

Compressed Air System

The plant compressed air system supplies service and instrument air for

the entire plant. The compressed air system consists of three 50 percent
(350 cfm each) reciprocating compressors, complete with intake filters,
aftercoolers, air receivers and two 100 percent air dryers. Each compressor

has an inlet silencer and filter.

Compressed air is supplied to the air receivers at a maximum of 150 psig

and a minimum of 100 psig.
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' Fach 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 from 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
water 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 probability and
effect of the occurrence of a fire. The system has three vertical wet
pit fire pumps (1500 gpm each), two motor driven and one diesel driven;
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 provi%ed in the .
" ] /l‘
f i [

poiler house to supply water to the top elevations. } t L

- s
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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 function of the awxiliary boiler system is
to provide auxiliary steam during shutdown periods and during startup.
The system flow diagram for the auxiliary steam is shown on Dwg.

6515.002-LSC~14,

Two 100 percent capacity auxiliary boilers are provided. These boilers
are shop assembled, pressurized type, complete with forced draft fans,
including ducting between fans, windboxes and breaching to the stack.
These "packaged" boilers are equipped with automatic control of feedwater

and combustion, including all protective devices.

Each auxiliary boiler is sized to provide the quantity of steam required
for a cold start of the main unit, under the worst expected conditions.
The estimated flow is 150,000 1b/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
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contrelled to shut down when the steam-flow falls below the mininum flow

capability of the Loiler during plant startup.

Fuel oil atomization utilizes steam from the auxiliary steam system,
Compressed air and/or mechanical atomizing burmers are provided for startup
when steam is not available. Each boiler discharges exhaust gases through
separate flues, Forced draft flow control is provided by inlet dampers.

Boiler blowdown in accomplished manually without heat recovery equipment.

ACCOUNT 253 Communications 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 conditions of operation.

ACCOUNT 254 Furnishings and Fixtures

Instrument Shop Apparatus

Instrument shop apparatus are provided for testing, calibration, repairing,

and routine maintenance of the plant instrumentation and control devices.
A typical list of instrument shop apparatus is provided below:

a. Dead weight tester

b. Pneumatic calibrator equipment
Ce Decade resistance box

d. Digital volt meter

e. Variable voltage and current sources
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£ “fometer

Be Oscilloscope

h. Electronic counter

i, Stop watch

) Resistance and impedance bridges
ke Megger

Pressure gauges

m, Meters: d-c (MA, Amp, Volts), a-c (Amp, Volts)

Meteorological Monitoring System

The meteorological monitoring system provides all equipment essential for
the monitoring and recording of the atmospheric parameters of the plant
prior to, during construction, and over the life of the plant. The
equipment for the system consists of a meteorological tower and various

meteorological monitoring instruments.

Water Quality Monitoring System

The water quality monitoring system monitors the rates and concentrations
of contaminants in the plant effluent discharge. Typical variables
measur~d are chlorine, suspended solids, pH, oil and grease., Sampling
techniques are established to yield representative batches or flows of
the effluent discharge. Analytical data are recorded in proper form for

immediate, as well as future interpretation and use.
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‘hermal Effluent Monitoring System

This system monitors the temperature of the effluent discharged from the
plant, The system provides basic data to evaluate the thermal effect of

the plant effluent.

Air Quality Monitoring

Air quality monitoring is performed by the stack gas monitoring system
which provides for the measurement and recoriing of pollutants related
with the stack gas. Measurements are made of particulate load, and of
sulfur dioxide and nitrogen oxide concentrations. Concentration
measurements are corrected for diluting air by measuring oxygen

concentration in the stack gas.

Emission standards for particulates, 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., M g/m3 or ppm.

Particulate emission is reported in mass flow units, i.e¢., lbs/hr by
combining wweasurements of particulate concentration and the mass flow
rate of stack gas., Emission rate is integrated and logged daily. Sampl:ag

ports are provided for comformance testing.
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ACCOUNT 255 Waste Water Treatment Equipment

The wastewater treatment equipment 1is designed to treat all plant wastewater,
This includes water runoff from coal piles, demineralizers, regenerant effluents

metal cleaning wastes, and floor drain discharges.

Two two-million gallon holding tanks are provided for retention and
treatment of metal cleaning wastes and coal pile runoff. Lime is fed to

the tanks to raise the wastewater pH. Iron is effectively precipitated

at pHs greater than 8.0. After allowing for the sludge to settle, sludge

is withdrawn from the tanks and dewatered by .wo vacuum filters.

Supernatant from the holding tanks is pumped to a 5,000 gallon pH adjustment
tank. The wastewater subsequently passes through one of two two-million

gallon earthen settling basins before discharge.

Spent regenerants from 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 locited in the plant, and
pumped to a central API separator for oil and grease and suspended solids
removal., Effluent from the separator is passed through the earthen

settling basins prior to discuarge.
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ACCOUNT 26 MAIN CONDENSER HEAT REJECTION SYSTEM

The main heat rejection system is a circulating water system consisting
of structures and mechanical equipment which serve the main condensers
and service water system to reject the plant heat through two mechanical
draft wet cooling towers., Makeup water extracted from the North River
initially passes through traveling screens. The raw water is then
clarified, and chemicals are injected for pH and for fouling control.
Fouling within the towers is controlled by continuous blowdown to the
river in order to maintain the concentration at less than ten times that

of the makeup water.

ACCOUNT 261 Structures

Makeup Water Intake and Discharge Structures

The makeup water intake and discharge structures are located along the
riverbank west of the main plant structures. The intake basin is 18 ft
wide by 32 ft long by 32 ft deep and is below plant grade. The volume

of the basin is approximately 18,400 cu ft. The north wall of the structure
has a 5 ft wide by 9 ft long and 32 ft high extension which houses the
fire pumps. The structure is reinforced concrete with foundation mat
bearing on rock. There are two intake chambers and two makeup water pumps
supported from the reinforced concrete basin roof slab., The intakes are
protected by bar racks, trash rakes, stop logs, traveling screens and a
trash pit. Fish escapes are also provided. A channel is excavated in

the river bottom from the ship channel to the intake structure to ensure
an adequate supply of water during low tide conditions. Interior walls

are reinforced and masonry concrete, A battery and switchgear room are
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located at grade adjacent to the basin and supported on spread footings.
The flocr, roof, exterior walls and interior walls are reinforced concrete.
The blowdown discharge is provided by concrete pipes running between the

circulating water pumps discharge and the river.

Circulating Water Pump licuse

D S R R N RSN TR

The circulating water pump house is a reinforced concrete structure located
between the turbine building and the cooling towers and supported on a
three ft thick reinforced concrete feundation. The superstructure has
common walls with the turbine puilding and admiristration building. The
circulating water pump basin foundatiou is supported on rock 28 ft bolow
grade sloping upwards to the cooling tower water basins four ft below
grade. The circulating water basin is approximately 60 ft wide, 70 ft
long and 27 ft high to the operating floor. Attached to the west end of
the four-bay circulating water pump basin is a service water pump basin
founded 12 ft below grade. The basin is 12 ft wide, 17 ft long and 16
ft high to the operating floor. The fou: dation also slopes upwards to

the cooling tower water basins. The approximate volume of the two basins

is 120,000 cu ft.

The exterior walls, base mat, operating floor slab and interior columns
supporting the operating floor are reinforced concrete, Portions of the
operating floor are grating. The intake areas are protected by panel
screens and stop legs. A 40 ft wide, 70 ft long and 13 ft high equipment
room is located on the reinforced concrete portion of the operating slab.

The room houses the circulating water pumps and elect ical equipment .,
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The equipment room is masonry construction with a built-up roof on metal

deck.

Makeup Water Pretreatment Building

The makeup water pretreatment building, located west of the main plant
Structures, is a two story steel framed structure 60 ft wide, 115 ft long
and 30 ft high. The building volume is approximately 207,000 cu fr. It

is supported on reinforced concrete spread footings on rock. The reinforced
concrete ground floor is located six ft below grade. The intermediate

floor is reinforced concrete supported on metal deck on steel framing.

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

concrete block.

The building hoi<2s the sand filters, carbon filters, chemical feeds,
sludge dewatering equipment and all other equipment und accessories

required for » complete water pretreatment system.

The building has a heating and ventilation svstem which consists of four
25,000 cfm roof ventilators for cooling and four electric unit heaters

for heating.

ACCOUNT 262 Mechanical Equipment

Circulating Water Pumps

There are four 25 percent capacity circulating water pumps, of the mixed
flow vertical type. Each pump is designed for a flow rate of 111,000 gpm

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

/14 ~
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3,000 hp each, operating at a synchronous speed of 400 rpm. The pumps

dre located within a pump house well where the water flows from the
individual cooling tower basins by gravity., The pumps discharge the water
to the main condensers, where heat is absorbed. The water is then returned
to the distribution system of the towers. Water flow from each individual

cooling tower is controlled simply by an overflow from the tower bLasin,

Cooling Towers

There are two main mechanical draft wet cooling towers, each sized for

one half of the requirements. Each tower is designed to cool 230,000 gpm

of water from 118 F to 92 F when operating at a wet bulb temperature of

74 F. Each tower employs a reinforced concrete-filled structure combined

with components for water distribution, fill splash service, support

system, drift eliminators, |1 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 -ud operates in an 18 ft high, glass reinforced

polyester, velocity recovery fan stack. The hot water distribution system

includes a circular flume distribution basin and metering orifice which

uniformly distributes the hot water over the fill, The distributior basin

! is divided into thirds by means of concrete dividers, This design allows
one third of the tower to be removed from service with the full f.ow

distributed ovar the remainder of the tower.

Main Cooling Tower Make-up and Blowdown Systems

Two 100 percent mixed flow vertical type pumps are provide.' for the makeup

system. Each pump is rated at 13,000 gpm developing a total dvnamic head

| & 1 5
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of 35 ft and is driven by a 150 hp motor. The pumps are located at the
intake structure adjacest to the river., Two six ft wide by 31 ft high
traveling screens are pro.'ded, each suitable for 50 percent 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 dynamic head of 100 ft to wash the screens
whet they require cleaning. Two screen speeds are provided, a high and
low speed, for removal of materials. Vertical trash racks with automatic

rake are provided ahead of the traveling screens to remove debris.

Makeup Water Pretreatment Plant

The source of makeup water is from the North River. The purnose of this
system is to precondition the raw river water which is used principally
as makeup to the circulating water system. However, a samall portion of

the clarified water is used as makeup to the demineralizer.

The primary objective is to remove debris and suspended solids
characteristically present in river water. The amount of solids and
debris contained in the raw influent is subject to wide fluctuations due

to seasonal changes and natural river environment,

Initially, the influent water is clarified within a rectangular vessel.
Variocus chemicals are used to achieve optimum settling and removal of
solid particulates, The clarified effluen. 1s then used directly as

makeup to the circulating water system.
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Chlorination at aiproximately 8,000 1b a day is included in the
clarification step to oxidize naturally occurring organic matter.
Chlorination is also applied directly to the recirculating cooling water

on an intermittent basis to minimize biological fouling within the condenser
and throughout the piping system, Sulfuric acid is also used for pH

control to minimize formation of scale on the heat exchanger surfaces,

Accordingly, any serious operation and/cr maintenance problems resulting
from plugging, clogging, or development of bacteriological growths
throughout the plant piping and cooling systems are practically eliminated.

The water used as makeup to the demineralizer is first filtered and

dechlorinated. 1In addition, the clarifie! water is used for the initial
l filling of the fire protection sy: .em and for general use throughout the

I power plant.
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2.4 CONSTRUCTION SUPPORT ACTIVITIES
The description associated with accounts 9] through 93 addresses the
construction support activities, This portion of the cost estimate

(Volume 111, Section 10) is called the "indirect cost".

ACCOUNT 91 CONSTRUCTION SERVICES

The services, functions, expenses, taxes and other indirect costs are

contained in the listed code of accounts.

ACCOUNT 911 Tumporary Construction Facilities

The coste for temporary construction and facilities are costs of all
temporary structures, janitorial services and maintenance of temporary
facilities, guards and security, roads, parking lots, laydown areas, and
temporary electrical and piping, temporary heat, air, steam and water

systems, general cleanup, etc.

ACCOUNT 912 Const.uction Tools and Equipment

The rosts for construction tools and equipment are the cost of rental
and/or purchase of construction equipment, small tools, consumables (fuel

and lubricante) and maintenance of construction equipment.

ACCOUNT 913 Payroll Insurance and Taxes

These include insurance and taxes related to craft labor such as Social
Security taxes and state unemployment taxes at 9.3 percent of the cost

of total craft labor. Workmen's Compensation Insurance and Public Liability
and Property Damage Insurance are included at 4.9 percent of the cost of

total craft labor.
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ACCOINT 92-93

ACCOUNT 923 Home Office - Construction Management

These services include those of the construction manager and his assistants,
Services of construction planning and scheduling, constriction methods,
labor relations, safety and security personnel are uLilized as required.

Costs include salaries, DPC, overhead loading, and cxpenses.

ACCOUNT 93 FIELD OFFICE ENGINEERING AND SERVICE

ACCOUNT 931 Field Office Expenses

These expenses include costs associated with purchase and/or rental of
furniture and equipment (including reproduction), communication charges,

postage, stationery, other office supplies, first aid and medical expenses.

ACCOUNT 932 Field Job Supervision

This management function includes the resident construction superintendent
and his assistants, craft labor supervisors, field accounting, payroll
and administrative personnel, field corstruction schedulers, field
purchasing personnel, wareshousemen, survey parties, stenographers and
clerical personnel, Costs include salaries, DPC, overhead loading,
relocation costs of key personnel, and fee. The estimates assume that
size of supervisory forces is a function of total direct employed craft
labor. The supervision requirement was calculated to be the number of

manhours equal to about 10 percent of 85 percent of total craft labor.

ACCOUNT 933 Field - Quality Assurance

These services include those of personnel located at the job site engaged
in inspection, required documentation of equipment and inspection of

construction activities. Costs included are salaries, DPC, and overhead

loading.
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ACCOUNT 93

ACCOUNT 934 Test and Startup Engineering

These services are associated with preparation of startup and plant
operation manuals and test procedures, direction and supervision of all
testing of equipment and systems as the plant nears completion and direction
of startup of the 'acility, Costs include salaries, DPC, overhead loading,
and miscellaneous related expenses. Costs of any craft lator required

for startup and testiag act.vities are included in the appropriate Direct

Cost line items.

Indirect accounts 913, 921, 922, 923, 932, 933 and 934 are included under
factory costs in the cost estimate to differentiate them from site related

~raft labor and material costs.
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SECTION 10

COST ESTIMATE

10.1 INTRODUCTION

This section contains the details of the total base construction 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 piant 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
$406,9473,271 or §$327 kW based on July 1, 1976 prices. The cost estimate
prosented in this sectica is summarized at the two and three digit level
uf accounting detail in Tables 10-2 and 10-3 respectiveiy. 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 rtructure to the Plant Description (Section 9) and the
Equipment List (Sectiom 12). This is done for the reader's conveniernce

in relating the material presented in the different sections of the report.

The total base construction cost consists of "direct" and "indirect"
costs. The "direct cest™ (Accounts 20 through 26) encompasses the cost

of the power plant structures and systems. The "indirect cost" (Accounts

10-1




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.
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TABLE 10-1

1243 MWe LSC COST ESTIMATE EXCLUSIONS

Main Transformer, Switchyard and Transmission Facility Costs=
Owner's Costs, Including Consultants, Site Selection, etc.
Waste Disposal Costs

Fees and Permits - Federal, State, Local

State and Local Taxes

Spare Parts

Interest During Construction

Initial Coai Supply

Escalation

Contingency




I!‘l I vQ.?
COST ESTIMATE SUMMARY
_ACCOUNT LEVEL Page | OF §
COST BAsts 1233 Mie LOW SULFUR COAL-FIKED PLANI
07176 MLPOLETOWN, USA 08730777
FACTORY S1TE SITE SITE TOTAL
ACCY NO ACCOUNT DESCRIPTION EGQUIP. CoSTS LABOR “OURS LABOR cOSY MATERIAL (OST CosTS

LA R R R

AR R Y

LR R R

AR L R RN

LR R R

LefAassnsans sy

20 . LAND AND LAND QIGHTS 2,000,000 2.000., 000
21 . STRUCTURES + IMPROVEMENTS 3,155,469 1554655 Mn 18,013,514 274,552,514 “BL721,497
22 BOILER PLANT EQUIPMENT 87,151,285 2174LB0DB ™y 27,375,744 $.950,999 120,478,028
25 TURBINE PLANT EQUIPMENT 81,230,723 1853747 mn 23,706.125% $0291.549 110,229,397
24 ELECTRIC PLANY EQUIPMENT 7.480,100 1041778 mH 12,762,945 7,629,575 27,892,620
5 » MISCELLANEQUS PLANT EQulpT S#722+267 259176 w4 3,323,701 811,186 9,857,154
26 . MAIN COND HEAY REJECT SYS 11,567,108 261506 ™~ 3,230,373 1,022,055 15,849,533
2 a TOTAL DIRECT COSTS 13¢,286,949 7145670 MH 88,432,402 50,307,878 335,027,229
. CONSTRUCTION SERVICES 13,601,000 1180000 ™ 12,313,000 16,872,000 42,786,000
92 . HOME OFFICE ENGRG,RSERVICE 14,710,000 V4,710,000
E 93 . FICLD OFFICE ENGRGRSERVICE 9,402,000 900,000 10,302,000
. . TOTAL INDIRECT COSTS 37,713,000 1180000 ™u 12,313,000 17,772,000 67,798,000
TOTAL BASE CoST 233,999,949 8325670 100,745,402 €8,079,878 402,825,229




ACCT NO

COSY BASIS
07/76

ACCOUNT DESCRIPTION

R R R R R R R L R

20 .

211,

212,

213,

2188,
2180,
2181,
218L.
218w,
218N,
2180.
218P.
218e,
218k,
2187,
218u.
218v.
218w,

219.

21 .

LAND AND LAND RIGHTS

YARDWORK

STEAM GENERATOR BUILDING

TURB INE,HEATER,CONTROL BLD

AOMINISTRATIONSSERVICE BLG
IRE PUMPHOUSE

ELECTRICAL SWITCHMGR BLDGS

STACK/RECLAIM THRANSHR TOWR

COAL CAR THAW SHED

ROTARY CAR DUMP RLDG#TUNNL

DEAD STORAGE RECLM WOPPERS

COAL CRUSHER HOUSE

BOILER MOUSE TRANSFR TOWER

DEAD STORAGE TPANSFER TUNL

LOCOMOTIVE REPAIR GARAGE

MATERIAL MANDL#SERVICE BLD

WASTE WATER TREATMENT HLDG

MISC COAL MANDLING STRUCT

STACK STRUCTURE

STRUCTURES + IMPROVEMENTS

FACTORY
EQUIP. COSTS

IR R R R L R

115,500
5290607
342,489

214,658

220765

$0400

1,485

84,640

2,680

11,570
17,735
Ls064
800,000
1,000,000

3,155,469

SITE

LABOR HOURS

R AR

235045
552764
275624

S8634

6860
RR1S
202%
12188
18061
16813
SBes
«9753
&7 s
10570
17160
193322

67461

1554659

R

L L]

L]

-

~4

w4

Lb ]

L]

M

"4

AL

Ll

M4

"4

L]

SITE
LAROR COST

2+613,385
be 770,555
3,333,970

7160425

84,000
102,334
23,330
431,95
207,830
209.,0%6
74,078
S68,088

58,298
129,195
130,568
1,985,093

7764766

18,013,514

SITE
MATERIAL COST
LA TR

2,000,000

20B42,394
14,990,442
S.612.,031

824,794

45,470
BS,948
12,4385
1744245
191,370
217,190
131,972
409,178
64,460
135,343
93,565
1,332.92%

188,825

27,552,514

Page 2 OF 5
NRIZIT??
TOTA,

cosTs

R R R L R

2,000,700

Se371,279
22+297,0604
9,288,470

1,755,275

152,143
193,732
35# 745
BOVs045
199,200
S1).866
233,330
7,281
134,328
282,273
223,087
4,118,018

1963591

WBL72Y 497
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ACCT NO

COST BaAaslsS
07776

ACCOUNT DESCRIFTION

LR R R R ...."...'...........‘...'

2204,
221,
222.
228,
224,
227,

228,

22

5.
233,
234,
2335,
236.
237,

23 .

FOSSIL STEAM SUPPLY SYSTEM
STEAM GENERATING SYSTEM™
DRAFT SYSTEM

ASH ¢ DUST WMANDLING SYSTEM
FUEL HANDLING SYSTEMS
INSTRUMENTATION ¢ CONTROL

BOILER PLAMNT MISC ITEMS

BOILER PLANT EQUIPMENT

TURBINF GENERATOR
CONDENSING SYSTEMS

FEED MEATING SYSTEm

OTHER TURBINE PLANT EGQUIP,
INSTRUMENTATION ¢ CONTROL

TURBINE PLANT MISC [TEMS

TURBINE PLANT EQUIPHMENT

TABLE 10-3
COST ESTIMATL SUMMARY
THRLE DIGIT ACCOUNT LEVEL

MIDDEETOWN, USA

FACTORY
EQUIP. fOSTS
sesssnssannnn
56,675,000
1,25%,58%
13,867,860
3,576,225
9,748,615
1,860,000

170,000

B7,151,285
45,288,261
Y.080,72%
16,310, %45
12,035,592

556,000

81,230,723

SITE
LABOR MOURS
R
TISRO00 wm
17651 mq
C3IRS22 my
105788 mw
220446 mu

THEDE L m

138380 w4

21764808 W

139531 mu
174929 mn
13874 w4
S20579 my

S383 mu

99451 my

1853747 wmy

SITE
LABOR CoST
seerannranans

16,367,020

L8B,922
S+73%,928
1,362,082
2,889,032
929,5%%

To6260827

274375.744

e 179,574
2s305,125%
“,071,810
11,930,504

65,798

1153.37¢

23,706,125

S17E
MATERIAL COSTY
LR R

1,830,767
S8,72¢
1761, 57
184,929
V45,898
67,898

1¢511,658

S,950,999

1,580,551
236.731
«07,590

12213,283

3,290

1,850,704

50291,549

Page 3 Of §
OR730277
TOTAL
costs
LA AR R R R L R ]
P24457 382
1,201,231
21,362,925
$S#125,2%6
13,587,543
2eB857,428

3,308,221

120+678,028
571,049,386
11.,5%2,5m1
TB,789, 545
252,179,379

625,088

1,008,418

110,22%,397
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ACCT N7
ersnsanans

241,
262,
265,
244,
245,

24e.

26

251,
252,
253,
254,

255.

25 .

261,

262,

26 .

COST BaAS1S
nreve

ACCOUNT DESCRIFTION

B
SWITCHGEAR

STATION SERVICF EQUIPMENT
SWITCHBOARDS

PROTECTIVE EQUIPMENT
LECT.STRUC *WIRING CONTNR

POWER & CONTROL WIRING

ELECTRIC PLANT FQUIPMENT

TRANSPORTATION & LIFT FQPT
AIR,WATERSSTEAM SERVICE SY
COMMUNICATIONS EQUIPMENT
FURNISHINGS ¢ FIXTURES

WASTE WATER TREATMENT FaPT

MISCELLANEOUS PLANT EQUIPY

STRUCTURES

MECHAN CAL EQUIPMENT

MAIN COND HEAT REJECT SYS

YOTAL DIRECTY (COSTS

FACTQRY
EQuiP, COSTS

LR

3,302,800

3,174,200

$18,:000

485,100

7,480,100

1,223,000
32162672
100,000
65%,70C

582,895

Ss7224267

89,971

11,657,134

11,567,108

196,286,949

SIVE
LABOR WOQURS

LR LR R
S738C ™«
54635 w4
10530 %u
F7400 MH
164862 MH

376271 MW

1041776 MK

8125 W
182780 e«
25000 mw
6720 wn

36551 ™4

259176 w4

63552 M4

197954 w4

261506 Mw

7145670 MH

SITE
LABOR COSY

semersaaanenn
709,825
669,257
13001067
955,055
5,683,627

4,635,014

12,782,945

104,407
2.%6%,717
307,386
78,761

467,340

3,328,701

740,739

TebBY,E34

3.2%0,373%

80,432,402

SiTe
MATERIAL COSTY
R

71,859
125.,38%
51,419
630,000
2,189,225

4,551,687

90,419
294,839
154,658

16,094

255,178

811,184

674 .98

397,073

1,072.05%

0,307,878

Page 4 (1 §
08430177

TOTAL
cosrs

LA AR S R R R R

Co0%6, 480

3,968,842

709,588

1,585,055

7,872,852

9,671,801

27,892,620

1,417,918
S«823, 228
562,042
748, 558

1,305,413

F.857,15

1,505,692

1438, 800

15,869,533

335,037,329
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SECTION 11
DRAWING LIST
1243 MWe LOW SULFUR COAL~FIRED PLANT
This section contains the drawings for the 1243 MWe Low Sulfur 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 Symbol Legend for Flow and Block Diagrams
6515.0u2 ~ LSC=2 Plot Plan
6515,002 - LSC-3 General Arrangement - Plan "A-A" at El. 18'-0"
6515.,002 = LSC-4 General Arrangement - Plans at 43'-0" and 73~0" Elevations
6515,002 - LSC-5 Flow Diagram - Forced Draft System
6515,002 - LSC-6 Steam Heat Balance Diagram (Max. Guaranteed)
6515.,002 - LSC-7 Flow Diagram - Main Steam Hot Reheat and Cold Reheat System
6515.002 - LSC-8 Flow Diagram - HP and IP Extraction Steam System
6515,002 - LSC-9 Flow Diagram - LP Extraction Steam System
6515.002 - LSC-10 Flow Diagram - Condensate and Feedwater System
£515.002 - LSC-11 Flow Diagram - Heater Druins and Vents System
6515.,002 - LSC-12 One Line Diagram - Unit Electrical Distribution
6515.002 = LSC-13 One Line Diagram - d-c Distribution System
6515.002 - LSC-14 Flow Diagram - Auxiliary Steam System
6515,002 = LSC-15 Flow Diagram - f i mdling System
6515.002 - LSC-16 Flow Diag~ - ~ :om ash Handling System
6515,002 - LSC-17 Block D. ,cam -~ ' .-nt Fire Protection System
6515.002 - LSC-18 Block Diagram - Waste « eor Treatment System
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SECTION 12

EQUIPMENT LIST

12.1 INTRODUCTION
This section lists the account descriptions of the 1243 MWe LSC Coal-Fired

plant design developed for this study.

As a conven’ence, 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 1II of this report.

In order to maintain consistency for the various systems in the equipment
list, nine standard sub-account headings are used to grou- similar items,

as follows:

L. Rotating Machinery
2 Heat Transfer Equipment
3. Tanks and Pressure Vessels

4, Purification and Filtration Equipment

5. Piping or Piping and Ductwork
6. Valves or Valves and Dampers
7 Piping - Miscellaneous ltems
8. Instrumentation and Control

9, Foundation/Skids

12-1 7]4 206
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PAGE 2 =1

UNITED ENGINEERS & CONSTRUCTORS INC,

PROG,. C(9=711 «PESDIIe

EGUIPMENT LIST - REPORT 1 08715477

MODEL &30 = 1242 MwE/3300 MaT COAL = 2.571,7 IN #G AV = MIDDLETOWNLUSA ~ LOW SULFUR - (OST BASIS Q7476
ACCOUNT
NUMBER ITEM™ DESCRIPTION
11,1522 e N ANGER
1.1522% ¢ BELL ¢ SPLGEOTZINNS
211,158 OIL SEPERATORS
e211.1¢ YARD DRAINAGE STORw™ SFWERS
211,181 ) H v
211,164 PIPl
31,182 2 InN » Ma LER
2¥1.1 %64 25 IN ¢ LARGFS
11.16221 AL VANT2ZFEDINNS
211,17 NCADWAY ¢ YASR L1onT 1IN
a11.19 SETTLI oAS NS
211,19 EA%TH EXCAyAT Y
1119 ROCA EXCAVAYLIOA
299,193 dACKFILL
211,194 Pu AP ING
“.VV'\ 3 RMulEK
EV1,1% L vELRLING 5 €
» 197 CONTCRETE
i
11,19 SHEET PILING
= 211,199 RIP=-RAP(12 IN., THICK)
RAJLROADS
i~J 211 r s B1




PROG, C(M=711 «PEGDIDe UNITED ENGINEERS 8 CONSTRUCTORS INC,
EQUIPMENT LIST - REPORT 1
MODEL 630 = 1243 MuE/3300 MuT COAL = 2.5/1.7 IN H5 Av = MIDDLETOWN,USA = LOW SULFUR - (OSY BASIS
ACCOUNT
NUMBER 1TEm DESCRIPTION

211,43 TRACK (SALLAST, TIES,RALL)
211,45 SAITCRES ¢ BUMPERS
211,651 TURKROUTS (ND. B)
211,452 BUMFERS
211,48 RIP RAF(26 [N, THICK)
211,.7 STRULTURE ASSOCIATED YDwk,
211,71 CuT *» FlLL
211,718 IPE. Cut
291, 7111 DEsATERIANG
211,712 EARTH EXCAVAT [ ON
V1. 7113 ROCK EXCAVATION
211,712 FILL * SRFILLIPLACEZCOMP)
211 ,.7122 EARTH FlLL
2V1.7123 SAND FILL
211, 7124 CONCRETE FlLL

= a2, STEAM GENERATOR BUTLOING

= 2121 SUILDING STRUCTURE

212.11 EXCAVATION WJORK
™D 212119 EARTH EXCAVATION
[ o
<O 212.112 ROCK EXCAVATION

212,113 CONCRETE FILL

212.114 FILL + BACKFILL

212,115 DFWATERING

PAGE 3-1
08715477
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PROG, C(9=711 «PEGC30e UNITED ENGINEERS & CONSTRUCTORS INC. PAGE 8 -
EQUIPRENT LIST =« REPORT 1 Cszr15777
MODEL &2, = 1243 MyE/S300 mut COAL = 2.5/1.7 IN NG AV = MIDDLETOWN,USA = LOw SuLFUR = CAST BASIS Q% 7e

ACCOuUNTY
NUMAE S ITEm PESCRIPT JOw
212,223912 ELEV MAIm A¥ AL@ UNT MOTOW
212,22« AJXILiARY I0ILER BOOM
212,224 ROTAT NG AACHINERY
212,224 M) AUr oOILER QM EXHET FNeMTR
212,226717  Ayux w0l cR R4 Fx+4ausST Faw
212,226112 AUX HCILER @M ExHST 40T0w

212,22¢42
212,222
212.22¢2M
212,224212
212, 2240
212,226
212,2246491
212,225
212,275
212,22.11
212,225
212,22%112
212,225?
212,22521
e¥2,225211
2Y2,225212

212.225%6

HEAT TRANSFER EQUIPMENT

AUX BOILEN A HEATEReMOTOR

AUX SOLLER WM UNIT mEATESS

AUX BOILER BM widTew MOTOow
VALVES ¢ DAWRERS
JAMPERS

SPECIAL VALVES »

Aur oOILFR BY waiLl (uuvEs

MACHINE SwOP
QOTATING MACHINERY
MACHMINE SHOP FxwST FANOMTR
MACHINE SHIP EXHAUST Fan
MACHINE SHOP EXMAUST MOTON
EQUIPMENT

HEAT TaANSFEW

MACH SHOP UNIT HEATERS#“T&
MACHINE SHOP UNIT WHEATEKS
MACH SHOP UNIT HEATER MT&

VALVES ¢ DAMPERS



PROG.

EQUIPMENT LIST =~

(M=-711 «PEGC3D.

212,225
212,228
212,228
2¥2,226M1
21é.220111
e12,220%12
£12.2202
212,220
212,22021
2v32,22¢212
212.220%
212,220857
212,226691
212,227
212.22Mm
212, 2271
212,22711%
212,22713¢2
212,228
212,24
212,25
212,251

UNITED ENGINEERS s CONSTRUCTORS INC,

REPOAT 1
MODEL €30 = 1243 MGE/3300 MaT (OML =
ACCOuUnT
NUMBER ITem
212,22587% SPECIAL wALVES ¢ DAVPENS

MACHINE SHOP wALL LOULVERS
AIR (UMPLESSOR ROOM
HOTAYTING MACHINERY

AlR COMP A" LXHST FAnerTy
ALd CLMP R¥ ExmMAUST Fay
Al3 LLMP N EAwmAYUST MITOR
HEAT TRANSFER FQUIPWENT
A18 COMP KA YUNIT MEaTReATR
AR (Cee Q9 gNIT SEATERS
AIR CUMP RY UNIT WEATR MT#
VAL ES ¢ pRMPERS

SPECIAL VALVES ¢ DAMPERS
AlR (C4% RY gALL LUUVERS
COAL TRIPPER GALLENY

RIOTAT InG MACHINERY

COAL TRIP GAL ROOF VENTenT
COAL TRIF GAL ROOF VENT
COAL TRIF GAL ROQJF VENT MT
INSTRUMENTATION ¢ (ONTROL
LIGHTING ¢ SERVICE PUWER
ELEVATOR

ELEVATUR EQUIPMENT

2,5/1,7 IN WHa Ay = MIDDLETOWN,USA = LOw SULFUR

= COST BASIS

DESCRIPTION




311383802 §SL1°%42 b

FLI3SINDY 3anidNgLSEN

v
~
-
.
iy
v

<
—
w
.
-
*

1M1 4238 ¢ 1714 L O W T
M4 313ININC) gL ez
Cliver X3 »)08 eLteLe
NOTiei¥IXN2 WiNy3 bEL*E L2
2y OF » livA9)x 3 bL"F 2
196 9 AN L EPE | s3vinpEny <3 A
SNN/S 12692212
3% » 4] " R ot
INldle 32%242
s I sgMat 9221
C3933y 3C0Ow 1292°%2:+2
“dnel "3 TR - o v ...4
MO 10w dwlfag NOT1J3iCHd 3814 LI9Z*212
dafNg NCTAD5U0HM9 3513 (FAS T ard ¥
40 1ONeanld NOTAIFL0NS 13 Liez 212
ABINIwIVE ONTLWLINN 19222
WILSAS NOTU231084 3014 72212
NOlialnlS39 will 3B e NN
INNQIIN
Q7LD S1Swe 1500 - ¥N4INS MO = ¥SAZNRC | 3TQ01W ~ AV 98 NT ;* = WO0) (%W NCES/3™W §921 ~ 0f9 “T300M
LirSi/RD L AN0g3y -~ 1S1Y INIwelIne]d
- I SEDLINNISND) ¥ SHMIINIOND Q3L1IND sU5093ds LiZ=K) "90N¢

i%e










|

T T e

NOT14183830

Sisve 1SC) -

¥NFINS =0T - WSNONROL3I V00N = AY TM NI 717572

*INT SHOLINNISNDD % SHIAINIONG Q3LINN

SNHZS)

SNNT1D

H3I0ELT ¢ N1 §°¢
E3TTIYNS & NTI 2
Wicle

Shiwka

ONTald ¢ SATYEO NG04
SNN/T331S Aw®
pALEYY » NI €°2
#3707 wxs & N1 2
nlele

SYTwnt

Oviele & SNIval CTH
SNIwNT & DNIBNN Y4
§33rAw3t ov1elng
TleNgnY e

STy» & Se006

LTI L - P e

FL3%9ING D

LS FLAS T

ONIVIFAY Vel 14SN0DY
580074 3714 TANLA

SINSIRTE V91 )34S

will

WO) L1fw DOES/73mM £e2%

| 18Q0e3d =~ 1S17 iNIwmgIn®l

22%2i2%g42
V25212 sie
es2Legie —
1s212°§12
sL2'e?
2eetse?
3882
LEsiLzTee
aSsre eI

Lsihetse?

195940542
e L8 42
20 324
tAYL°E 12
LR e 3 24
TET LR AR
1BrTs LR
(L A% E¥
rigwhy
INTCIOY

- (§£9 Y00

*0E09 34 Lil=W] "00Nd




NOTidl®IS30

94720 SISYE 1502 -

LersirRo

£ = 9

1504

Wyiss

8040w gIaN 2ié22% i 1e

BILVIR SING SvILS LU2122°542

HOLOR o LINT MILWIM wYILS 12s22 a2
s
INFWAINDI §IISNVEL [yIw A 1Y 4 -
$7108 SOLWITININ 2008 214 422°%12 =

SOLYTTAN3A 3008wttt

EOLOW » BOLWIIANIA 4004 ssdétsie

ABINIMIEN INFLwLty theéeii?

SATENINE TpNinig 12éthe

ONOD WIW ¢ LNIATONT LY I 22%d

SNNATY 425202

5398V * NI §" 2 eETLETR2

SAN/HFeEL) ZitTmieful

SNNLTT LisTE R

53IMivas & %1 ¢ B IW & A

ONlals et e

SIsNAXle awwilnes (527 44 13-

PMl2td & Shlwe? AnvifinEs sp2tite

eliln oafe vkt FARY e ¥ ¥4

anfd %lene ks 2l

BCLi0W ¢ dnle Nlvee iRLéh e

Saaly feitfee

SN Ire  RISELENUR

ALt sabenN
ANTIR 30N
I0) i%w DUFE/3I®R £%21 - 089 300N

BN4IPS 0T - FSPONMOLINOOIN - AW OM NI °L7€°2 -

CINT SEOLINHASNDY ¥ SESFINTONI GIITNM

i 1e0edy - (517 iN3weIne3
s LiL-&k) 9084

0§




LLISLIRD

L = Si iove




_ oot is8ée"s e «d
“ s
: FaOMLING 4 Ty $e22°4a? N

BAW JANT Biv QNFReON] ¥ IM

LING 81¥ INISSOUNTLwIN  LEZS22°F42 -t

S e ——

o

NiweiTND EIVW IRIASANT LIW fe522°812 =

8010w LIND NIV INOT1iVDW 22E522°% 42

NN TINTTYICN el NN INCTIAYOM  LEPSC2°RAT

@ lAxeLlI%N” Mo INGITIVOR igsgeétviz

" i i0a 23T1VM) Zuds22tie
1

#ITIIMD LLZS22°F 42

ﬁ 2010K ¢ 3VVIRI  (2522°§42

INILAINE: S34SNUEL (Wi d822% 12

#0408 %93 L5HTI W&

Apd LSWEI Py YTOMLINODY  (FasZ2tiue
D LCueNY s J5%¥3 ¥y T p AL O A £ T 4
200w <kTa Nalw® R3IINVD 24482 2°0 38
— -
duld FILIYE BITVIIw) EEL TS $ %4
#O 40N % okTd ¥ILW® FFVIIM] LS ETEAR

g22%i?

AT A 1 Y4
i SHigrvlC & S3ATWA Tyli245 £952 7512

S3IATwA SEZetta2

N 39 CEFR EEL] Tal
! Clacln2s N0 I

Srrgh  SISYE 150D - NOFING MO = Y INONMQ(IV001M - AY M NF JCU78°Z = TW0) i%e DOSE/3OW £921 - 0%9 "300m

LLISLIRD { LBUd3y = 1510 INImgING3

P =9 i%%e TIN] SECLINELSNDY 3 SHIINIONG QELINN o0§0930% Lii~N) ‘2084







PROG, CM=~711 «PEGL3D.

i e e S

e e S rT RS ——

UNLTED ENGINEERS & CCNSTRUCTORS INC.

FQUIPMENT LIST - REPORT 1

MODEL 630
ACCOuUNT
NUMBEN
215,23
213,2 308
213,239
2V3,24%
2153,
2138.1
2133, 11
2139, Y1
2VsE 12
2V33,.113%
2138, 114
214p,115
2%¥33.12
23 33, & 51
216m.132
21383,1353
2135,1%&
2138,135
2188.136
2188,137
243,138
2158,139

2188, 14

1268 MaE /3300 maT COoM -

ITES

vALwvES

SPECIAL VALVES

DELUGE VALVES

LIGHTING + SEGVICE PUwER
ADHINISTRATIGINSERVICE alo
sJlLDInG STRUCTURE
EXCAVATIUN alfx

EARTH EXCAVATION

ROCK EaCRYATION

SONCRETE FILL

FlLe » pACKFILL

DEwaATER ING

SUBSTRUTTCSE CONCRETE
FORMaOR

REINFLACING STEEL
CONCRETE

EMOEODED STEEL

FLOOR FINLISH
WATFRPROOF ING
CONSTRUCTION JOINTS

RUdn ING CONCRETE SURFACES
WELDED wiINE FRBRIC

SUPERSTRUCTURE

2.571.7 Ik mu AV

- MICOLETOwNsUSA =

LOw SULFUR

S R —

= COST BASIS

DESCRIPTION

PAGE

Q2476

18 =1
o8r154727
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PROG, C(%=711 «PEGO3]e

EQUIPNENT L1ISTY - REPORT

mODEL 630
ACCOUNT
NUNBE®
V88,1442
2198,145
21384, 1451

2133,148

~
@
.
-
P
o>

2138, %484
2135,1485
2188, 147
2188, 1491
2133,1492

2133.1495

. 2138.1457

2138,.7°

2148, 217

-

UNITED ENGINEERS & CCHSTRULTORS INC.

1

1263 MaF /53 MuT COAL -

PRECAST CONCRETE PANELS
ROOFING & FLASHING
.U, ROOF INSUL ¢ FLASHING

INTERICR JALLS*PART JTIONS

MASONKY «ALLDS

ROLLING STEEL DOORS

PERSCHNEL DUORS

S&5m * GLAZING

WALLSFLOOR®CEILING FlvwlSn

VINYL FLOOR TILE

CERAMIC TILE FLOOR

CARPET

CERAMIC TILE wALL FiNISw

SUSPENMDED C(EILING

PAINT ING

CONCRETE

STEELwWOWNK

HANDRATL

DOORS ¢ wALLS

BUILDING SERVICES

PLUMBING ¢ DRAINS

2.541.7 IN nus Ay

MIDDLETOWN,JSA

LOw SULFUR

- {0S7

DESCRIPTION

BASILS

PAGE

Qri7e

D = 1

QerY54727



PROG.

ce=711

EQUIPMENT LIST -

*PEGUSO.
REPORY
MODEL 63D -
ACCount
NUMBER
2133,211
23,21
2138,2115
2148,2%172
2133,212
21s8,2121
e133,212%
2°38,2725%
2188,21252
¢a83,213
¢188,213%
2185,.2132
21%.211>
21sa, 21551
2183,21135%2
21388,21353
2145,22
2183,.221
2183,2217
2148,22191
2138,222
2189,2223

2138,2223

UNITED ENGINEERS § CONSTRUCTORS INC.

1

124% maE733C0 MY (COAL = 2,5/1,.7 IN MG

ITEMm

ROGF LRAINS ¢ PIPING
DRAINS

PIPING

2.5 IN®LARGER(GALY/NNS)
FLOOR DRAINS + FPIPING
DRAINS

PIPing

2.5 IN®LARGER(CS/INNS)

2e5 INSLARGERCCI/INNS)

PLUMEING FIRTURES*PIPING
FINTURES
DOMESTI( wATER HEATERS
2IPING
2 IN ¢ SHALLERICS/ANS)
2 IN ¢ SMALLENR(COPPER/INNS)
Z2e9% INCLARGERC(CS/NNS)
HEATINGSVENT + AIR CONO
AR CCNDITIONING SYSTEMS
FOUNODAT IONS/SKIDS
MULTIZONE AIR UNIT ¢ ®0TOwN
EXHAUST AR SYSTEMS
ROTATING MA(HINERY

TOILET RM EXHAUST FANSMIR

Av

“IDDLETOwN,USA

= LOw SULFuUR

- COSTY 8ASIS

DESCRIPTION

PAGE

Qrive

TR S—————

2y-= ‘4
Q8215777
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Lt L

PROG., CM=711 «PE G030

EQUIPMENT LIST - REPORT
MODEL &3] ~
ACCOuUNT
NUMIE P
21%5,22M
2138,228
2183,229
214,23
eled, 23
2133,252
2133, 24
2138,25
2138,25
21 3p.
2131,
2181.1
213t .1
2151, 111
2181.1%%
213143
2131.13
2181,132
27131.133%
2181.134
2181,13%5
2141,139

2181,

UNITED ENGINEERS
1
Mal 2.541,7 IN He

1243 muwEZ 3300 CCAL =~

ITES

HANGERS

DUCTwORK
INSTRUMENTATJONSCONTREOL
FIRE FROTECTIOW

FIRE wOSE CABINETS
SPRINALERS
LIGHTINGeSERVICE POSER
ELEVATCR

ELEVATUR EGUIPMENT
FIRE rusPHQUSE
ELECTRICAL SwlTCHGR BLOGS
SUILOING STRUCTURE
EXCAVATION 408X
EXCAVATION=-CARTH
BACKFILL-EARTH
SUSSTRUCTURE CONCRETE
FORMWORK

REINFCRCING STEEL
CONCRETE

EMBEODED STEEL

FLOCR FINISH

WIRE FAMRIC

SUPERSTRUCTURE

& CONSTRUCTORS INC.

AV

MIDOLETOMNSUSA

LOwW SULFUR

- COST BAsSIS

DESCRIPTION

PAGE 3 =%
oBiVSI7?

Q7776



EQUIPMENT LIST ~

PROG .

(w=-211

MODEL 630
ACCOUNT
NUMBER
2181 .742
2181.14621
2181.147
2141,.1472
2131,1473
21al.¢
2141, 21
2181,22
2V43l, 24
213
213,
213L. 1
218, , 111
213 . 1%
218L .13
218L, 131
213L.132
2V5L.133
218L.136
214L.135
214L,.14

21481, 142

218L. 1620

*PEGO30.

REPORTY

UNITED ENGINEERS
1

1243 MWE/ZS3N0 MuT COAL = 2,5/1.7 IN HG

ITEM

STRUCTURAL ¢ MISC, STEEL
PREFAS JUILDING

DOCRS ¢ wiINDOWS
PERSONNEL DOODRS
SASH * GLAZING
SUILOING SERVICES
P UMSING ¢ DRAINS
HEAT ING,VENT ¢ AIR (ONO

ING » SERVICE POwER

STACK/NECLAIM TRANSFR TOwR

SUILDING STRUCTURE
EXCAVATICN 408K
EXCAVATION-EARTH
SACRFILL=EARTN
SUBSTRUCTURE C(CONCRETE
FCRMWCRKE

REINFORCING STEEL
CONCRETE

EMBEDDED STEEL

FLOCR FINISH
SUPERSTRUCTURE
STRUCTURAL

¢+ MISC STEEL

STRUCTURAL STEEL

& CCNSTRUCTORS INC.

Ay

-

MIDOLETOWNSUSA =

LOW SUL UR

- COST BASIS

DESCRIPTION

PAGE

07776

28 = 1

asz18/77



PROG., (M=711 +PEGU30e UNITED s;aluttns & CONSTRUCTORS INC, PAGE 28 = 1
EQUIPMENT LIST = REPORT 1 0871517
WODEL 630 = 1243 MWwE/3300 MuT COAL = 2.5/7.7 IN HG AV = MICDLETOWN,USA - LOW SULFuUR - COST BASIs Q7776
ACCOUNT
NUMEER ITEM DESCRIPTION
273 ,1422 MISC, STEEL
213L,.14628 FLOOR GRATING
218L,.1424 STAIR TREADS
2180 . 143 EXTERIOR wALLS
2V8L . 1432 METAL UNINSULATED «ALLS
21481 .44 ROOF (DE(K
218L. 16860 METAL UNINSULATED ROOF
213L . 1467 DOORS * wINDOWS
21s5L. 1672 PERSONNEL DOORS
213,169 PALATING
213L,. 1649 STEELwORK
21480 .14653% HANDRATL
213L.2 sJUILDING SERVICES
21381 .22 HEATING,VENT ¢ A]R COND
2laL.és LIGHTING ¢ SERVICE POWER
218w, COAL (AR TwAWw SHED
213%,1 BUILDING STRULTURE
214%,. 1 EXCRVATION «ORK
\ 214m, 111 EXCAVATJON-EARTH
S
s 214m, 114 BACKFILL=EARTH
- 213m, 13 SUBSTRUCTURE CONCRETE
213m, 131 FORMUORK
214m,132 REINFORCING STEEL

lg7



PROG,. (M=711 «PEGO30e UNITED ENGINEERS & CONSTHUCTORS INC. PAGE 26 - 1

EQUIPMENT LIST - REPQRT 1 08715477
MODEL 630 ~ 1243 MWE/3500 MWT COAL =~ 2,.5/1.7 IN wiG Ay = MIDDLETOWNSUSA = LOW SULFUK -~ COST BASIS 07776
ACCOUNT
NUMBER TEM DESCRIPTION
218m 133 COMCRETS
213M, 134 EMBEDDED STEEL
213m, 14 SUPERSTRUCTURE
2138, 24 LIGHTING * SERVICE POWER
218N, RUTARY (AR DUMP BLDUL*TUNNL
218N, SUILDING STRUCTURE
218N, 11 EXCAVATION «DRK
218N, 110 EXCAVAT (ON=EARTH
2188, 112 EXCAVAT ION=ROCK
21an, 114 BACKFJLL~EARTH
214858, 115 DEWATERING
2188,13 SUBSTRUCTURE CONCRETE
213N, 130 FORMwORK
21an,"32 REINFORCING STEEL
213N,133 CONCRETE
218%,.13¢ EMBEDDED STFEL
213N, 135 FLOO®R FINISH
218nN,139 wIRE FR@RIC
SN, 14 SUPERSTRUCTUNE
\__‘} 213N, 141 CONCRETE WORK
o 213N, 142 STRUCTURAL + MISC STEFL

218N,14621 STRUCTURAL STEEL

213N, 1428 MISC STEEL
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PROC, IN=T11 «PEGIIYTe

EQUIPMENT LIST - REPORT Y

UNITED ENGINEERS & CONSTRUCTORS INC.

MODEL 630 = 1243 MJE/3300 WY COAL = 2.5/1.7 IN WG AV = MIDDLETOWN,USA = LOWw SULFUR
ALCOUNT
NUMBER ITEw
2Y 3%, 28 LISKRTING » SERVILE POwWER
2¥54, DEAD STORAGE RECL® aOPPRERS
15051 UlLbIns STRuCTUSE
2132411 EXCAVATION 00«
eT40e 311 EXCAVAT [CN=-EANT~
2130, 4% SACKFILL=ERAT
Y3013 SUSSTRULTUAE CONCRETE
2740, %3¢ FOenaluK
et a3, REINFORCl s _TFEL
2%30, V53 CONCRETE
eval, t3e EMIEDUED STEEL
2Yen, 138 FLOOR FInNjiSa
2130, COAL (RuSWER mOUSE
2182, 1 BAILING STRICTLARE
213F .11 EACAVATION #08kx
2199 111 EXCAVAT JCN=CARTH
“;:' 2150114 SACKFILL=EART ¥
- 21aP, 1% SUSSTRUCTURE CAONCIET:
2138, 151 FOMMulRK
::j 213F, 152 REINFORCING STEEL
- 2¥3p 115 COonCRETE
213P, 138 EMAEODED STEEL

2138, 1385 FLOOK FINLISH

R T T W——

R ———

PN,

28 =13
c8r15¢77

PAGE

= COST BASIS 07/76

DESCRIPTION







PROG. (M=711 *PEGLYI- UNITED ENGINEERS & CONSTRUCTORS INC, PAGE 30 - 1%

EQULPNENT LIST = KEPDRT 1 08715477
MODEL 530 = 12648 wabE/3300 MeT (OAL = 2.5/1.7 IN Ho AV = MIDDLETOWN,USA = LOW SULFUR - COST BASIS O0Q7/77¢
ACL LN
NUAET R [TEm DESCRIPTION
216%, 251 ELEVATOR E3UlPMEYT
2138a, ID1Lfw wOUSE TRANSFR TOwEw
21a.." AUILDIN STRUCTURE
tsa . 1 ECAVATION WORK
146, 1% Ealbyn ~FanRty
ae V14 SACKF EAAT
AT YRS SJaSTRULCT yKE NCFETE
TR M CRR

R R va STE
NETE
. ~ ( $T ‘
1 3o 5 N ~ Jn
- . N w i
iR«
2135, 1 A Fimdgdnx
218a. 14" g T
21%84.% > CTURAL ¢ M5 STEEL
213G, 1621 §Tw RAL SYEEL
2% 34,763 EXTeERION SALLS

2140,.1433 METAL INSULATED
21441634 METAL UNINSULATED SIDING
~J 2186, %464

218G, 744 METAL RUOF DECK




PROG, C(M=-711 «PEGC30»

EQUIPMENT LIST =

#oot. 63 =
ACCOouUNT
NuYetER
2183, 187
213531472
2188,.¢
2183, 2¢
PAE-F
21 84,
2438, Y
2V 11
2148, 101
21:Rs 114
2188, 11
21%m 181
QVak 132
2148, 133
23R, 154
2V8R, 125
2V3aR,2
21aR, 24
21at,
2187 .1
23137, 11
213T,.1Y

21531 ,114

P —— T ET—Y I ——

UNITED ENGINEERS % CCHSTRUCTORS INC.

REPORT 1

1243 ~wEL 3300 MuT COAML -

LTem

200hS * wINDOWS
PIRSONNEL OORS

AuliL2ING SERVICES
HEATING,uENT ¢ AIR (OND
LionTIng ¢ SERVICE POwER
JEAy STOPAGE VQANSFER Tunlt
guliblfs STIUCTUYRE
cE{AVATION wDRK

EXCayAT ILN=EARTH
FALCFILL~EARTH
SUSSTRUCTURE CONCRETE
FORww fan

ReinFORCING STEEL
COnLRETE

EMIEODED STEEL

FLOIH FINLISH

dUILDING SERVICES
LIGHTING + SERVICE POWER
LOCCMCTIVE REPAIR GANAGE
BUILLING STRUCTURE
EXCAVATION 4ORK
EXCAVATION~EARTH

BACKRFILL=-EARTH

2.5/1.7 IN HG Ay

= AIDOLETOWNLIUSA = LOw SULFUR

- COST B8ASIS

DESCRIPTION

PAGE 3 -9

orere

087115427



PROG.

CM=211 ePEGC3De

UNl

EQUIPMENT LIST - REPORT 1

>

24

957

MODEL o303
ACCOUNT
NUABER
2157 ,18%
213r, 13

2V8r, 1352

2143 .14}
2137, 7433
2137, 1¢s
2147 ,7a4
2V4TY 147
2187, 147
2147, 14672
2131,2
2131, 22
2167 .26
2130,

2148u.1

12643 MAE/ 5300 MaT COAL =

ITe+

SUSSTRUCTURE CONCRETE
FORMWORK

REINFORTING STEEL
CONCRETE

EABEODED STEEL

FLOUR FINLSH

wlRE FAGR}C
SUPERSTRUCTUNRE

COVCRETE JORR
STRUCTURAL ¢ ™MISC STEEL
STRUCTURAL 3TFEEL
EXTERLIOF wALLS

METAL INSULATED SIDING
RC F DECK

METAL ROUF DEC(x

DCORS ¢ WwiNDD«S

ROLLING STEEL DOORS
PERSONNEL DOORS
JUILLING SERVICES
HWEATING,VENT # AR CONO
LIGHTING ¢ SERVICE POwER
MATERIAL HANDL+SERVICE 8LOD

SBUILDING STRUCTURE

TED ENGINEERS ¥ CCNSTFUCTORS INC. PAGE 32 =1
08715277

2.5/1.7 IN Ho Ay - MIDDLETOWN,USA - LOw SULFUR - COSY BASIS 07776

DESCRIPTION



P — R —— R W W T ————

PROG. (M=711 «PEGL 30 UNITED ENGINEERS & CCNSTRUCTORS INC. PAGE 53 = 1%

EQUIPMENT LIST = REPQORT 1 08z715/77
MODEL 630 = 126t MAEZ3300 MuT COAL = 2,5/1,7 IN AG AV = MIDDLETOwWN,USA = LOw SULFUR - COST 9ASIS O7/76
ACCOUNT
NUNBER ITEw DESCRIPTION
213y, 1 ExlAVAT [ON WDRK
218u. 111 EXCAVATION=EARTH
1 2V38,114 BACKFILL=-EARTH
“ 2180,13 SUBSTRUCTURE CONCRETE
21 34, 131 LR L T
| 2Yau. 122 REINFORCING STEEL
2130.133 CONCRETE
‘ 2143, 7%¢ EASEDDED STEEL
2Y44e 135 FLOCGR FInISH
2140 137 4IRE FAGR!
2150, 14 SUPERSTRUCTURE
2Vadu, 141 CONCRETE w7«
218U, 147 STRUCTURAL + WMIS( STEEL
2134,.743 EXTERIOR wALLS
213J.14635% METAL INSULATED 310ING

218U, 1634 METAL UNINSULATED SIBING

T ATV IR ROOF BECK
218U, 1441 METAL ROCF DECX
21350,%45 ROOFING ¢ FLASHING

213U, 1451 B.U. ROOFLINSUL ¢ "LASHING

L/

213u, 148 INTERIQOR waLLS

4
)4
v

213y, 1462 MASONRY

218U, 14063 TOILEY PARTITIONS
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PROG., (M=-711 «PEGO3De UNITED ENGINEERS § CONSTRUCTORS INC, PAGE 36 = 1 '

EQUIPMENT LIST - REPORT 1 os/15#¢717 )

MODEL 030 -
ACCOUNT
NUMBER
2tdv, 122
2V3v,. 1222
2ldv, 12221
213v,.122%
2lov,12259
218y, 123

214w, 121

218v. 31

1243 MeE/3300 MaT COAL = 2.5/1.7 1IN He

1TEm

POWER ROCF VvENTILATOReMTR
WEAY TRANSFER EQUIPMENT
ELECTRIC UNIT WEATERSeMTHR
VALVES + DAMPERS

#ALL LOUVERS

FIRE FROTECTION EQUIFWENT

PORTAQLE FINE EXTINGUISH

213V, 124 LiGnTING ¢ SERVICE POwEP
2V3v, 2 wASTE WATER SETTLING BASIN
et . EXCAVATICN wuRk
2l3v.2M1 EXCAVATIO=FARTH
218y, 214 BACKF iLL=EARTH
213y, 2% SUBSTRUCTURE C(ONCRETE
213v,. 23 FORMW(RK
213v,. 282 REINFORCING STEEL
213v. 238 CONCRETE
214v,3 AP] QlL ScPARATCR
o 213v,. 31 BUILDING STRUCTURE
“;: 214v. M EXCAYATION 4ORK
o 213V, 3111 EXCAVATICON=EARTH
o 213y, 311 BACKFILL=-EARTH
;;: 218v, 313 SUBSTRUCTURE CONCRETE
Jeo

FORMwORK

- MIDDLETOWN,USA = LOw SULFUR

- COST BASIS 0Q7/7e

DESLRIPTION



PROG., (M=71% +PEGOS0. UNITED ENGINEERS & CONSTRUCTORS INC. PAGE 37 -9

EQUIPMENT LIST = REPQRT 1 o8s15717?
MODEL 533 - 1243 MwE/3300 MWT COAL = 2.5/1.7 IN WG AV =~ MIDDLETOWUN,USA = LOW SULFUR - COSY BASIS Q7776
ACCOUNT
NUMBER ITEM DESCRIPTION

I e18v, 85132 REINFORCING STEEL

2V3v, 3135 CONCRETE
2148v, 314 SUPERSTRUCTURE

213v, 3141 CONCWETE 42

213V, 3742 STRUCTuwAL » M]ISC STEEL
213V, 31627 (A0t STEEL FLUME
2104, MISC COAL HANDLING STRuCT
2144, 1 CONVEYOR GALLERIES
dlaw. 11 SUILDING 3TRUCTYURE

PAR TP R EXCAVATICY wORK

2134, 111 EXCAVAT [ON=S_RTH

2134, 1114 BACKFILL=EART H

2l3a,113 SUBSTARUCTURE CONCRETE
213w, 1131 FORMACAK

2184,11382 REINFORCING STEEL

214e, 1133 CONCRETF

~J 215m. 1134 EMIECLED STEEL

-

N 213w, 114 SUPERSTRUC TURE

o

PAFTIRARR CONCRETE WORK

P 3 2134.1162  STRUCTURAL + MISC STEEL
4= 213w, 11621  STRUCTURAL STEEL

o

213w, 11423 MISC, FRAMES, ETC,

218w, 11425 METAL WALKWAYS







PROG., tm=711

EQUIPNMENT
o

ePEGDL0D.

LIST = REPOART
63 -
ACCOUNT
VIMAER
21 9.
2191
213,11
21 ,.1V|
219,
213, 14
e19,:11%
217,13
- T &4
19,182
219,133
219,14
21,1740
?19.,1412
219.141%
219,144
219,14
219, 1e21
¢1%.¢
2172.2¢
219,25
214,26
22 .

1243 wmaE/330 Mwl COAL

STRUCTURAL STEEL

ImNEY SERVICES
AIRCRAFT SARNING LIGHTS
ELEVATOR

LIGHTINING PROTECTION

SOILER PLANT EQUIPMENT

UNITED

S5t V:7

ENGINEERS

IN WG

5

L

CONSTRUCTORS INC.

MIDDLETOwN,USA

LOw

SULF UK

DESCRIPY

-

8ASIS

PAGE

Q%777

39 -1

08715477







PROG.

EQUIPMENT LIST -

C(A=711 «PEGD3Ie

MODEL 630 -
ACCOUNT
NUMEER
2721,2152
221,215
221,216
221,211
221,282
221,27
221,21
22V 272
221,22
221,225
221, 2251
221,225
221.2252
221,22521
221,226
221,2265
221,227
221,221
221.3
221,37
221,81
221,312
21,3121

UNITED ENGINEERS & CONSTRUCTORS INC,

REPORT 1

1243 MGE/Z3300 Mut COAL = 2,5/1.7 IN WG

ITEm
2.5 IM ¢ LARGES
CSINNS
VALVES
GATE
(HECK

PIPING=41S5C ITE™S
HANGERS * SUPP RTS
INSULATION

BOILER VENTS AND DWAINS
PiPline
2 IN ¢ SMALLER
CS/NNS
e IN & LARGEX
CS/NNS

VALVES

RELIEF

PIPING=M]ISC ITEMS
HANGERS + SUPPORTS
500TplOwlnNG SYSTEA
ROTATING MACHWINERY
SO00TBLOWERS

S<.8. (OMPRESSOR + MOTOR

S.8. COMPRESSOR

AV

= MIDOLETOuwN,USA =~

LOw SULFuUR

- COST BASIS

DESCRIPTION

PAGE

Q77/7e

41 =1
08715477



Y

:

NOlicl¥2S30

94120 SISVE 1500 - ¥N4INS PO = VYSPNOINRQOL3T00IN - AV

Le1S IR0
I19ve

L

e

73348 039040 8K3

F13I¥INCD

T331S ONIJHOINTIY

HAOMWHO 4

FLIINING) INMLINM <N IgNS
Yy0m NOT L ¥AVIX]

¥IATIDIIN HEV ¢ SHOSS3INGR0)
SCINS/ZSNOTAVYONNO 4

S1a044NS & SHIONYN

SWALT J2SIk-ONIelg

PR ER
IgcIo

L L]

3ie8

S5A VA
SVN1S)
HINLNTY & NT §*2
SN%NZ8)

3RS & N1 2
INlala

B3AT 3D Nly *B°*§
S$T3TS3A INNSSIaa QMY SWRVWY

¥OI0wm BDSS38LRC) “E*S

w3l
WHD) Ama

oW NI 212872 - QOES73P9 £921

I 180e3y -

"INT SHOLINNLISNOD & SHIINTONG Q341NN

9f268°122
§fl08°122
2fl65°122
Lse68"122
68122
LeBSE° 122
68 i2e
s5°122

W E1eT

cf %122

§0g122

L2sitiz?
285 %122
LiSE 22
322
s§ 122
gtz
£i%122
2Zigtee
CELTEL
IO

- C§9 Y3008

eN§0Y 3ge

1813

LiZ-w)

O
<t
o

INiwaInes3

*20ue



T o W—— P o - - —— -

ANV L NIVHO Nilvid sly
SI3SSIA IuNSSimg OGNy Suny |

STICY) wWi$ i1M3INe %1Iv LSHWC)D

S S —

T10) wisS Alv ISAR&K0D L13NT

HOLOW HILIVIH BlV kaveids

HIIVIM Bl iNvW]Ne

O T —

HOIOW # H3Liviw NIy 28vVWlee

E
Y
1

WOL0W 224w 3N HIV ABVON0DIS
B3 .win Bly A4VINDD IS

AUICROBILYIN Bl sa¥ONUI3S

SEILvwdIF Blv ATl 3N3n3p
INTNalnn3 H34SNv¥; Lv3w
$4¥ dwWhd NIvNG s3iviav kv
dbNg N{w#CQ ¢21v3n =1y
¥iheaNNg Nlwwg sGiv3% k1w
#Us0m Nvd »Iy imvRlrg

hyd alv iMvelsne

HOLOW o Wb BlY AMyilyg
a0 10K Nwd L3vRG 733804
Nvd L4¥ad 7 TlEGS

HOLOW + NVd LIVED 9302804

AWINTIHIYW OATLIVION

WiiS4S saval

| NOTLal¥)530 wiil

92/e0 S15v8 1500 - ¥N310S M0 = YSPONMOIINQGTA ~ AY OM NI £°L/$°2 = TWOD iMw LUES/3%a Ev20

L21540190
1 -8

39vd SINT SHOLONAISNID % SHIINIONT Q3L0INN

1Eteee -t

§*22
g2r222
z2reee

714

f2ugteee
wdtete?e
dictdde
Zie2reae
buieTeae
Whz22¢
s2'222
eeeee

T g2

{21222
21822
citeéed
LeLteze?
pEg2e
Lt222
222
LELL A0
ANAC DY

- 0489 300w

L 4%0ddn = 451Y IKIesING)

0599320 LLL=W) 9084




PROG.

(=711 »PEGD3D.

EQUIPMENT LIST = REPORY

MODEL 630 -
ACCOUNT
NUMBER
222,46
222.41
2e2.%
222.51
222.5M
222,593
222,912
222,521
eed2.5%2
222.%21
Q22,5211
222,522
222,522
22258
222.5222
222,86
222,61
222,62
222.63
222.7
222,72
222.73

222.7 %

UNITED ENGINEERS & CCNSTRUCTORS INC,

1

1243 FWEZ3300 ™uwT COAL = 2,.°71.7 IN WG

ITEM

FURIFICATIONSFILTRAT IUN Fu
ELECTROSTAYIC PRECIPITATOR
PIPING ¢ DULTJORK

AR PuEMEAT STEAM PIPING

2 IN ¢ SPALLER

CS/NNS

2.5 I ¢ LARGER

CS/nNNS

DUCTwihn

417 DuCTS

FD FAN TO AIR WEATER QuCTs
PRIMARY AR DUlT4ORK

GAS PulTS

AIR HEATER Tg STa{m DU(Y
DuUlY INSULATION

VALVES

GATE

CHECK

GLOBE

PIPING=RIS" ITEMS
INSULATICON

SPECIALTIES

AL® INLET SILENCERS

Ay

-~ MIDOLETOWNS,USA

LOw SULFUR

= COST

DESLRIPTION

BASIS

PrGE

Qrz176

46 -1

08/s15/77




PROG.

)

cu~711

EQUIPMENT LIST -

*PEGU3Oe

MODEL 630 -
ACTOUNT
NUMBER

222.5

222.9

222, 9N
222.9M
222,9311
222,91%4
222,313

22249131

222,.3142
222.8142)
2:2,91428
222,724 1%
222.91425
222.9%¢°
222.9149%
ee2a9VaR2
222,914%4
222.92

222,92

222.92M1

Qreger

UNITED ENGINEERS
1
1243 Mwé/s 3300

147 COAL = 2.5/1.7 IN WG

ITE™

INSTRUMENTATICN » CONTROLS
COUNDATIONS/SK]IDS
PRECIPITATORSDUCT FOUND
EXCAVATICON wlksx
EXCAAT IO N=CAaRTH
SACKF ILL=EART R
SUBSTRUCTURE CONCRETE
FOAMLLRX
REINFORI 5 STEE.
CONCRETE
SUPERSTRULTURE
STRUCTuRAL »

wisC STEEL

STRUCTURAL STES

MISCELLANEUUS STEELC

FLITH GRATING (GALVANIZED)

STAIR THREADS
HANDRALL
PAINTING
STRUCTURAL SiEkEEL
HANDRA L
PRIMARY

AIR*FD FAN FOuUND

EXCAVATION «ORK

EXCAVATION~EARTH

& CONSTRUCTORS INC.

Av

- MICDLETOWNLUSA

~ LOW SULFUR

- COST BASIS

DESCRIPTION

PAGE &3 =1
osz15/77

07176
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PROG. (M=711 «PEGDI0e UNITED ENGINEERS & CONSTRUCTORS INC. PAGE &% = 1
EQUIPMENT LIST = REPORT I o8/s15477
MODEL 630 = 1243 M&E/R300 MuT COML = 2,5/1,7 IN WG Av = MIDOLETDwNsUSA = LOw SULFuR - COSTY aasis Q77

ACCOURY
NUMBEE itEm DESCRIPTION

228.19514& BACKRFILL=CAaTw

225.1953 SUBSTRUCTURE CONCHETE

223.19557 FORMuGHa

¢23.185%2 REINFORCING STEEL

22%.1953%3 CCHERETE

223.1953%4 EWpEDSEd 3T¥cEn

F

! 2232 MESC ASwe3JUST HANDLING Ed

i 223,21 ROTAT o walnInERY

| 2:8,.2M ASH niPPES SEAL PUMPeAdTUR

| ¢el.21 A5 ALPPEa 3EaL Puve

i 22%, 2112 A5 WOPPER SEAL PUME WMITOR

' 225.2% PIPING

| 225,251 RECIRCULATIONSOSTAL wATER
223.25M 2 1% ¢ SMALLER

223%.,2%111 CS/nnS
223,252 2.5 Ik * LARGER

22%.25121 CS/NNS

223,26 VALVES

223.200 GATE

225,262 CHECK

225,263 ol Jdt

224, FUEL WALCLING SYSTEMS

™~ 2241 COAL UNLOADING EQUIPMENT
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PROG. (M=711 #PEGO3D»

UNITED ENGINEERS & CONSTRUCTORS INC.

EQUIPMENT LIST - WEPORT 1

MODEL 63) = 1263 Ma€/3300 Mul COAL = 2.5/1.7 IN #u AV = MIDDLETOWN,USA = LOW SULFUK

ALCOUNT
NUMBE®

224,7
224,710
224,710
224,711
226,7112
224,75
226,757
224,771
226,757
22&,7520
224,76
224,782
224,768
224,43
225,393
224.3%%3%:612

226,%95413

- 226, 393415
—
227,
_t:v
2271
0 227,11
L5 27
co

227,18

1TEM

IGNITION OlL SYSTeEMm
RIOTAT I 8o MACHINERY
IGNITION QIL PumMP « mQOTO&
IGNITION Jlu PuM#
FUNITION Jic Pume NQTOR
PIRING

2 IN & SMALLEW

LSINNS

€s5 1K & LANGES

LS7508

vALVES

CHECK

PLUG

INSYRUMENTATION ¢ CONTROL

INSTRUMENTATION ¢ CONTROL
BENCHBOARD, PANELS ¢ RACKS
BOILER - TG CONTROL PANEL
AUXILIARY PANELS*CAQINETS

INSTRUMENT RACKS

—e— ——— - B B -

PAGE

- (OST BASIS OJW/7s

DESCRIPTION

$2~-1
oB/1S4T?

e

=S T SRR,

R MR == C =S =R =SSR



PROG. (M=711 sPEGL30.

EQUIPMENT LIST - REPORT 1

UNITED ENGINEERS & CCONSTRUC ORS INC.

MCDEL 630 -

ACCOUNT
NufBEw

ezt 2

F2¥: 3

227.4

227,40

2T i

7.5

231,
231,11
231,12
231,13
231,22

231,21

1243 ~uE/73300 Mt (OAL -

ITEn

PLANY (OFPUTER SYSTEm
STACR GAS MONITORING SY5
PLAANT (ONTRDL S5YSTEw
COORDINATREY (ONTROL SY5Tem
BURNER CCNTROL SYSIEN
INSTRUMENT TUsINGeEfTTINGS
HOLLER PLANT MISC [Tews
MLSC SUSPENSE [TEmS

FINAL ALIONMENT » (wECKING
Fitlhe PAISTING
GUBLIFICATION OF wELUENS
BOILER PLANT IRSULATION
FIPE [wSuLATION

EQUIPMENT INSULATION
SAMPLING EQULPWENT

TJRABINE PLANT EGUIPMENT
TURDINE GENERATOR

TUPBINE GENERATOR eA(C55PY
TURSIAE FACTORY COST

OTHER TUukoINE CQSTS
EXCITER o VOLTAGF KNEwULTHR,
FOUNDAT TONS

T-G PEDESTAL

2.5/1.7 IN HG AV - MIDOLETOwN,JSA = LOW SULFUK

PAGE

- COSY BASIS (U7/7s

DESCRIPTION

33 = %
oss15477

R . = S e P pgpeeses RN Ve



PROG.

EQUIPMENT (IST -

CA=-211 «PEGDSDe
REPORT
MODEL 630 -
ACCOUNT
NUMHER
23r.2Mm
231,21
231,212
231.2114
e31,2%13
231,213
23t 2131
&3v, 21382
251,2133
231.213%¢
231, 2137
231.2138
231,214
231,210
281,261
231,21412
231,216}
231,2740%
231.21417
231,2146138
231.2142
231.21e21
231.21825

UNITED ENGINEERS & CONSIRUCTORS INC.

1

1243 #wE/ 3300 MuT COAL =~ 2.5/1.7 IN ma

11€M

EXCAVATION <O0%n

E«CAYATION = EARTH
EXCAVATION = ®OCK
IACKFILL - EaQqTH
DE=ATERING

SUASTRJLTURE CONCRETE
FONVaURx

REINFCRCIaG STEEL
CONCRETE

EMSEDDEL STREL

kude ING CUNCRETE SuRfaCe
EXPANSION JOINT
SUPERSTRU(CTuRE
CONCRETE &DRK
FORMWORK
NEINFORCING STEEL
CONCRETE
ERQEDD! STEEL

RUSBING CIUNCRETE SURFACES
EXPANSION JOINT
STRULTUNAL + ™|SC STEEL
STRUCTURAL STEEL

GRATING

Ay

= MIDDLETOwN,uSA = LOw SulLFUR

e e e T

= COST BASIS

DESCRIPTION

PAGE

arr7e

5¢ ~ 1
Q815477

e e e
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| PROG. (M=711 +2EGDS0e UNITED FNGINEERS & CONSTRUCTORS InC, PAGE 56 - 1

EQUIPMENT LIST - WEPQORT 1 08715427
MODEL 630 = 1243 MuE/3300 MaT COML = 2,5/1.7 IN HG AV = MIDDLETOWNALUSA = LOW SULFUR ~ COSY BAsSIS Q%77e
ACCOUNT
NUMBER ITE® DESCRIPTION
| 31,5151 2 ItN % SMALLER
| 231,5152 2.5 IN % LARGEW

231.%1521 CS/NNS

231,51 VALVES
231,578 GLOCE
231,547 BIPlkb=%15C 1TEmS
23r. 517t HANGERS * SUPPIORTS
231.,5172 INSSLATICON
23%.5173 SPECIALTIES
283,52 CARON DIUXIDE STURAGE 5V¥5
231,523 TANKS * PRESSURE VESSELS
231,523 CAR20N DIOXIDE TANKS
231,528 PIPING
231,3251 2 IN ¢ SMALLER
251.525%2 2.% IN ¢ LARGER
231.525%21 CS/NNS
231,526 VALVES
231,.5263 GLOBES

-~ 233 5272 PIPING=MISC TTEMS

i

R 231,521 HANGER + SUPPQRT
233, CONDENSING SYSTEMS

~J 2335.1 CONDENSER EQUIPMENT

E{: 253,12 HEAT TRANSFER FQUIPMENT




PROL. (M-

EGQUIPHMENT

11

Li

g

"o

w
o~
o

rat i3S

(kK VALVES

UNLTED

ENGINEERS & CCONSTRUCTORS INC

- 2.50Y,7 1 o
- 11, IN WG AV = MIDDLETOWNAUSA

Luw
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! PROG.,

7iL

™
.
e

[

(=711 «PEGLI0-

MOoEL 633 -
ACCOUNT
NUMBER
233,293%
234%.255¢
2352935
233,293
253 Y
233. 39
233,81
283,311
255.5%1111
288.31112
253%.,31%
235,313
235, 1151
233.,31%2
2353.31321
233,31
233.318)
2%3.3183
258.3%7
233,317
288.5122
233.3173

235.5%8

UNITED ENGINEERS & COCNSTRUCTORS INu.

EQIPMENT LIST - REPORT 1

12643 MUE/ 3300 T COAL =

ITEm

CONCEETE

EXBEDDED 1RON
SYRUCT . 2Ay STEEL
#18C, STEEL

GAS REMIGAL SYSTEM
CONDENSES® LAS REMOVRL Y5,
ROTATING ARCHINERY
METH VACLLJY Pu%mP 3 M0Tuk
WECH VAL ¢ JYF

MECH VAL PJAR MQTOw
PIPIN

¢ IN. ¢ SMALLER
CS7nnS

da% IN, ¢ LARGER
CS/NNS

VALVES

GATe

GLOBE

PIPING=MISC, JTEMS
HANGERS + SUPPORTS
INSULATION
SPECIALTIES

INSTRUMENTATION ¢ CONTROL

2.5717,7 IN MG Ay

- MIDOLETOWNLUSA = LUw SuLFuk

PAGE =
osr15477

- COST BaASIS Q7/7¢

DESCRIPTION
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(M=711 «PEGOSDe UNITED E~GINEERS & CCNSTRUCTORS INC, PAGE 63 -1
EQUIPMENT LIST - REPORT 1 08/15477
MODEL 630 = 1248 MWE/Z 3300 MwT COAL = 2,5/1.7 IN WG AV = MIDDLETOWNSUSA = LOw SULFUR - COST BASIS Q7776
ACCOUNT
NUMBER ITEM DESCRIPTION
236,26 VALVES
236,261 GATE
234,262 CHECK
234,263 GLOdE
234,27 PIPING=PISC, ITEMS
234, 2™ HALGERS & SUPPORTS
236,272 INSULATION
236,273 SPECTALTIES
2¥L, 708 INSTRUMENTATION ¢ CONTR L
234,29 SEIUSEFQUNDAT TONS
234,291 ABFP
234,291 FORMRORK
236,292 REINFORCING STEEL
2346.2913 CONCRETE
234,72914 EMAEODED STEEL
234,83 EXTRACTY (OMn STEAM SYSTEM
234.35 PIPING
236,351 2 IN + SMALLER
234,351 CS/NNS
234,352 251N + LARGER
234,352 CS/NNS
234,306 VALVES
234,561 GATE






PROG. C(M=711 oPEGDYD 0 & CCHSTRULTONS hC.

EQUIFMENT LIST Q8715277

MO DE 3 {OAL - MIDDLETOWNLUSA -~ LOW SULFUR COST BASIS Q7s76

ACLO
N

DES{RIPTION

" - " . ARGE®
23511521 (R=M0/3
235,145 11 (a=m{/
] 235,118 (R /gl

-J

o 235,11¢ R~ IKNS

ot
235,118 VAL VE
235.1131 GATE

~ 5

J

- 235.,1182 CHELK
235.1163% 2l OB E



PROG, (®-711
EGQUIPMENT LIST -
mMOOEL ©30

ACCOUNT
NUMBER

2521

235,12

R 1

&35.1265%

235.127

235,127

235.12

235.127%2

*PEGD30.

Y

~

REPORTY

1

1243 MeE/3300 Me' (0L

ITEM

PIPING=AISC TEmS
HANGERS
INSULATION
SPECLAL
STEAN 7
ATa) JONSCONTA
AT

" REwE SYSTEM

CR=MUIFL
VALVES
GATE
GLOuE
SAFETY/RELIEF
PIPING=mISC, ITEMS
HANGERS +

SuUPP RTS

INSULATO"

STHAINERS

UNITED ENGINEERS & C NSTRUCTORS INC.

= 2.5/1.7 IN WG AV - MIDDLETOw s USA

LOw SUuLFuUR

« COST BASIS

DESCRIPTION

PAGE

G7/7¢

66 - 1

08415477
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PROG. (M=711 «PEGD3D. UNITED ENGINEERS & CONSTRUCTORS INC. PAGE ar = 1 |
EQUIPMENT LIST = RE¥ORT 1 oarisiry ;

MODEL &30 = 1243 ME/3300 MaT COAL =~ 2.5/1.7 IN WG AY =~ MIDDLETOWN,USA =~ LOW SULFUR - COST BASIS 07776 !
ACCOUNT i
NUMBE # 1TEm DESCRIPTION
1
235.12¢ INSTRUMENTATION ¢ CONTROL E
235,11 COLE WEWEAT SYSTEM f
25%,135 PIPING
255.1351 2 1N ¢ SPALLER
2855.13511 Csepg .
235.1352 2.5 IN » LARGER :
. 235,13521  (S/PL !
235.13%¢ VALVES ]
235,181 GATE i
; 235,132 (HECR '
235,133 GLO8E !
235.1 385 RELIES
235.1%7 PIPING=MISC, 1TEMS
235,1571 AANGERS + SUPPORTS
235,1372 INSULATION
-:j 235.132% SPECIALTIES
P 285.13782  T&APS + STRAINERS ,
235.13%s INSTRUMENTATION ¢ CONTROL '
i::i 235.15% ATTEMPERABT NG SYSTEM
(S 235,155 PIPING |
| 235.1551 2 IN ¢ SMALLER '
235.15511  Cs/RC i
|

235.15%2 €+5 IN + LARGES



PROG, (WM-711 «P§ .
S PMENT 15 - R R 1

- 3 P - | t »
- ‘

NUMEF

%

15, A VAL VS
z 1 &

. a A

L

L " A

2 ’ PIPIN
X 5¢9 N #
X T
& - 4 B
35,2151 ReM
3 15 »
1 .

5.2 R=MQ/
135,214 VALVE
> 3 168 B
» ¢ 1 »

BAS1



UNITED ENGINEERS & COUNSTRUCTORS INC,

~ 2.5/%.7 IN W AV =~ MIDDLETOWNsUSA = LOw SulLFuR

235,217%
235,218
25,3
235,31
235.311
' 235, 311
235. %112
235,52
- 235,321
' 235,33
235,30
’ 235,35
235,551
233,35
' ‘:“ 235,352
. 235.8521
235.36
—~ 235,361
285,362
235,363
235.365

ITEM

HANGERS + SUPPORTS
INSULATION

SPECIALTIES
INSTRUMERTATION ¢ (ONTAOL
T4 CLOSEL CLG #ATER §Y5

ROTATING MACHIRERY

 PROG. (M=711 +PEGD30e
EQUIPMENT L1ST - REPORT 1
MODEL 630 = 1243 muE/33500 muwl COAL
ACCOUNT
NUMBE &
285,217
235.2172
f

Ta CLOSED TLa «TR PUNP
Te Clw Pudr

T8 (C(w Pud4P MQTOR

HEAT THANSEEY EQUIPHENT
HEAT EXTWANGERS

TANKS ¢ PRESSURE VESSELS
HEAL TAwK

PIPING

2 IN. ¢ SMALLER

CS/mNS

2.5 1IN + LARGER

CS/INNS

VALVES

GATE

CHECK

GLOBE

RELIEF

-~ COST BASlS Q7776

DESCRIPTION

e o

e e i

|
!
|
g



PROG. (M=711 +PEGU3O-

EQUIPMENT LIST =

MODEL 630
ACCOUNT
NUMBER
235,306
235.3¢8
235,37
235.%™
255,372
235.37%
235,138

235.4

235.48
285,47
255,48
235.4°
255,641
235.49 .1
235.49111
235.491111
235.491112

235.49112

LEPORT

UNITED ENGINEERS & CONSTRUCTORS INC.

1

1263 FMuwE/3300 MaT COAL =~ 2.5%/1,.7 IN w6

ITE™

dUTTERFLY
PLUG
PIPING-MIS(, ITEMS
HANGERS « SuPPORTS
INSULATION
SPECIALYIES
INSTRUMINTATION * CONTROL
praln wATER MAKE~yP SYSTEw
PIPING

2 IN & SMALLER
CS/NNS
2% IN + LAFGER
CSInNNS
VALVES
PIPING=MISC ITEMS
INSTRUMENTATION ¢ CONTROL
SKI0S 7 FOUNDATIONS
DEMINERALIZER PACKAGE
ROTATING MACHINERY

ACID REGENERANT Pem

ACILD REGENERANT PUMP

ACID REGENERANT PympP MOTOR

CAUSTIC REGENERANT Pem

Av

- MIDDLETCWN,USA = LOw SULFUR

- COST BASIS

DESCRIPTION

PAGE

Qrite

0 -1

08715277




PROG, C(M=711 *PEGO3De UNITED ENGINEERS & CONSTRUCTORS INC, PAGE " =0

EGUIPMENT LIST = FEPORT 1 oss15477
MODEL 633 = 1243 MGE/3300 mwT COAL = 2,5/1.7 IN WG Av = MIDDLETOwN,USA = LOw SULFUR - (0ST BASIS 0747
1 ACCOUNT
NUMEER 1TEM DESCRIPTION

235.491121  CAUSTIC REGEN Pume

| 235.6%1122 CAUSTIC REGEN PUMP MOTOR
255,69113% DEGASIFIER EVACUATING Pem
235,.6491131 DEGASIFIER EVAL PumP
2835.491182 DEGASIFIER EVAL BumP AQTOR
235.69114 DEGASIFIta BOOSTER Peoh
235.491141 OEGASIFLIER BO0STER Pyume
235,691142 DEGASITIER SCOSTER P MOTOR
235.49121 DILUTE CAUSTIC «ATER WIR,

‘ 235,4913 TANKS ¢ PRESSUPE VESSELS
235,491 %1 VALUUM DEGASIFIER
235.4913%2 ACID REGENERANT DAY Tanx
235.6913%3% CAUSTIC REGENERANT DAY Tk

} 235.4913¢ HT wT& CAUSTIC DILUTION Tx
235.491¢ PURIFICATIONSFILTRATION E@
235.49700 FILTERS

i 235.649042 CATION 10w EXCHANGE BEDS

235.69143 ANION 1ON EXCHANGE BEDS

235.49140 MIXED~@ED 106 EXCHANGE SED

=" 2%35.5 CHEMICAL TREATMENT SYSTEM
235.51 ROVATING MACHINERY
™
b 235.51 AMMONIA FEED PUMP + MOTOR

o 235.511 AMRONIA FEED PumP

P e IR T RS
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261,104

GEN SURGE PROTECTION EePT

AV

PROG. (=711 wpEGT3)e UNITED ENGINEERS &
EQUIPNENT LIST =~ REPQRT 1
MODEL 030 = 1243 Ma€/3300 MdT COAL = 2.5/1,7 IN wG
ACCOunT
NUMBER {TeEm
230.1128 TURSBINE ACCESSOY PANELS
235,113 TURDADE PLANT WyaQ PANELS
235,115 INSTRUMENT RACa=TURn PLANT
236,113 TURGINE ¢ uNIT MISC PanE
283,72 PROCEZSS (OMPyUTER
235,18 TuRd FLY L0 Tusine
237, TORIINE FLANT MISC ITEwS
SR, 1 MISC SLSFENSE [T24g
247,12 pLe
2372.12 FiEL PAINTING
exf; %3 SUALIFICATION OF WwELLERS
eX7: 3 TUES INE PLANT INSULATION
237,31 PIPE InWSULATION
37,382 EQUIPMENT [NSULATION
24 , ELECTRIC PLANT tuulPMENT
443, SWITChoEAR
2641, GEN ECPT SwITCHGEAR
261,11 GEN LOAD BREAK SW!T(w
261,12 GEN NEJTRAL GROUNDING EQPT
263,13 GEN CURRENTHPOTENTIAL X§fMR
241,131 GENL.CURRENT TRANSFORMERS
'f 241,782 GEN.POTENTIAL TRANSF ORMERS

CONSTRUCTORS INC,

MIODLETOwNLUSA

LOw SULFuUx

= COST BAS(S

CESCRIPTION

PAGE 7¢ = 1
087154727

0r17¢



T i e I e 4 I R R R T R R R R R R I RO R R RN SR BESSSIoN———————=—,
PROG. (W=711 <PEGLSI* UNITED ENGINEERS & CCNSTRUCTOR: INC, PAGE 7% = 1
EQUIPMENRT L1ST = BFRORT 1 08415477
MGIEL BY3 = 1265 Kaf/3300 T LOAL = 2.5/7.7 IN MG 2V = MIDDLETOWN,JSA = LOw SULFUK - COST BASIS OQ?/76
ACCOuNY
hJMBER ITEM DESCRIPTIUN

61,15 GEN EXCITATION SwlTiwmGing
26,2 STATION SERVICE SAITCwHuE as
261,21 MED]Ud VOLTAGE METAL (&0
261,211 13.8 x¢
2V 212 6,9 &y
2k1,213 b6 Y
2aty 131 554 nya
2&ls Tat 10w Yullw wEFS Oy Nin
et i GENEwBAL FLANT
"2-4-’. STATION SERVICE EaulPMeny
26z STAT (N SERVASTART R x¥we
geg, 1 UNLT RURILIARY TRANHFIOSWMES
242,111 3.F Ay THANSFORMERS
262,112 L% ay TRANSHFORMER =3a=
262,113 L, V¢ Ay TRANSFORMER =2a~
262,12 NESERVE AUKILIARY XxFmu
2e2.1 21 13.8 KV TRANSFORMER

= 262,122 Gote mv TRANSFORMER

’:" 262,13 FOUNDATIONS FOR XFMRS

o 262,131 EX(AYAT [ON WORK

. 247,131 FARTH ExCAvAaTION

C, 262.1312 ROCr EXCAVATION

==

e
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'‘RO6, CM=711 *PEGO3Us

EQUIPMENT LIST ~ REPOR
MODEL &30 -
ACCQUNT
WMRER
263,22
268,221
¢e$,223
268,224

26k,

2451
245,11
265,111
265.11¢
265,113
265,11 %
245,1132
245,113
265.11322

265,11323%

UNITED ENGINEERS & C(CONSTRUCTORS INC.

1

126% MuE/3300 MuT CCAL = 2,.5/1.7 N MG

1TE"

BATTERY CNTRL*DC DIST PNL
P PANELS
MISCPUSHIJTTONS ,OPNL SPFUSE
BATTERY FUSES
PROTECTIVE EGULP +aT
STATION 5¥S

SENRL ukdund

EJUIPMENT SROUNDLING SYSTEN

YARD + STRULCTYRE GuOUNDING
FIRE DeTelTIONSSUPRRESSION

LIGHTNING PROTECTLION

CATRODLIC PROTECTION
HE kT TRACING * FREEZE FPROT
CLECT . STRUL +#wlfING CONTNR
UNDERLROLND DULT RUNS
LUlT oANKS

Pvl CulY

STEEL COnOUIT
STRUCTURAL WORx
EYCAVATION wORK
SUSSTRUCTURE CONCWETE
FORMGORR

REINFORCING STEFL

CONCRETE

Av

MICDLETUWNL,USA

T p—

~ LOW SULFUR

= LOST ®wASLS

DESCRIPTION

PAGE

Qrs7e

78 -1
08715477




PROG, CM=7Y1 oF 30w UNITED ENGINEERS & CONSTRUCTORS INC. PAGE 79 = 1

EIULPMENT LIST - REPOAT 1 08s15/77

MODEL 630 = 1264% MwE/3300 MWT COAL = 2.541.7 IN Ho AV = MIDDLETOWN,USA = LOw SULFUR - COST BASIS 07776

: .;52;:; [TEMm DeESCRIPTION
245, Las TE&AY
265.3 congul?
265, Pluth & CONTROL WwIFING
265,11 GENERATOR CIRCULITS «ifING
é65.11 “AIN GENERATIR Aus pull
25,12 v U T gds 9 T
2ad, STAT DN SERVI Faf wlinihg
245,21 HiGe vOLTAGE #usSelani:
2h3:.211 348 Byl
“5,2111 15 «v #uS DucC?
88,2112 & Ky dus ool
2ad.2113 5 kv 3us oucy
24 12 A3t

j 246,212 15 xv CABLE
2eb,2122 8 KV CApLE
2408,212% S v CABLE
266.2¢ LOw VOLTAGE ouSeCAdLE
248,221 3us oulr

) 260,222 CAdLE
o2 26402220 LOw VOLTAGE POWER CABLE
265,3% CONTROL CABLE
;f; 265.4 INSTRUMENT wIRE

wWh 2% . MISCELLANEOQUS PLANT £R2UIPRT




PROG, (M~711 #PEGU3De UNITED ENGINEERS & CONSTRUCTORS INC, PAGE 80 - 1

EQUIPMENT LIST = REPORT 1 08715477
MODFL &30 = 1263 wwE/330U MWT COAL = 2,5/1.7 IN HG AV = MIDOLETOWNSUSA = LOWw SULFUR - COST BASIS 07/76
ACCOUNT
NUMBER 1TE% DESCRIPTION

251, TRANSFLURTAYION 3 LIFT EGPT
2%1.1 CRANES 4 WUISTS
251,11 TURSILE dull, ING CRANE
251,111 TG OVESWEAD TRAVELING CRAN
25T, %1 HEATEN =8Y CRALF
251,14 TaTent STaulTuRiE C(RANE
251,15 CIRL wATEW PUMPROUSE CwANE
251.%e NISCaLRANES,HOISTSeONORLS
25118 10 TN TRANE
25,18 5 TGN (RANES
250,17 DIESEL IUILDING CRANES
5% .2 RAILWAY ELUIPMENT
251.21 CIESEL LCCOMOTINE
2%1,3 ROADWAY EGulPMENT
251.3¢4 BULLDOZERS
252, AlR,wATER®STEAM SERVICE SY
2521 AIR SYSTEAS
B 252,11 COMPRESSED AIR SYSTEM
gt 292,11 ROTATING MACHINERY
-~
252.1 111 AIR COMPRESSORS + M)TORS
o 21 T11Y AIR COMPRESSORS
,;- 252,111 AIR COMPRESSOR MOTOR

252,113 : A5 DRESSURE VESSELS




PROG, (M=711 «PEGO30. UNITED ENGINEERS B CONSTRUCTORS INC. PAGE - ~1

EQUIPMENT LIST - REPQORT 1 as8s15777

MODEL 630 = 1243 MGE/ 5300 e COAL = 2,5/1,7 IN wG Av = MIDOLETOuN,USA = LOW SULFUK ~ COST BASIS 07776

ACCOUNT
NUMBER ITE™ DESCRIPTION

252.11863 GLOSE

252.1185 RELIES

25%2.1148 INSTRUMENTATI INCCONTROL

~
w
~
.

o

WATER SYSTEMS
252,21 SERVICE WATER SYSTEM

s 2%2.211 ROTATING MACHINERY
252,211 SERVICE WATER PUmP § MOTOR

252,21 111 SERVICE wATER Pyump

252.21112 SERVICE WATER PuUMP
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PROG, Cm=711 «PEGD3D UNITED ENGINEERS & CONSTRUCTORS INC. PAGE

EQUIPMENT LIST -~ REPORT 1

MODEL 63) = 125% MwE/3300 4wl COAL = 2.,5/1.7 IN WG AV = MIDDLETOWN,USA = LOWw SULFUK - COST BASIS Q72776
ACCOUNT
NUMBE® ITem DESCRIPTION

252.2215 JOCKEY PynP
252.22132 JOUKEY PUMP MATOR
252,225 PIPING

252,2252 2.31N ¢ LARGER
252,225 CS/IRNS

£52.,22%22 CSINuS

252.228 VALVES
252,228 STANDARD VALVES
252,2282 E-RATED VALVES

¢%2:2282) GATE

252.226122 {HECK

252.22025 RELIES

252,220629 SPECIAL VALVES
2%2,226241 POST INDICATOR GATE

252,226292 DELUGLE

282,227 PIPING = MISC ITEMS
252.22M HANGERS ¢ SUPPORTS
28,2272 INSULATION

-; 2%2.,2273 SPECIALTIES
252.2273 HOSE HOUSES
252.,227%2 FIRE MYDRANTS
vy 252,228 INSTRUMENTATIONSCONTROL

ot 28,88 POTABLE WATER SYSTEM

s - 1
08715477



PROG, (MN=-711
EQUIPRENT LIST ~
MODEL

ACCOUNT
NUMBER

| 252,245
|
252.2¢511

| 252.2451¢

wn

v}
o

-

2L2.2669
252,260

252,26492

252.2685%

282,247

252,241

252.2472
| 252,247%
252,248
7: 252.3
252,31
s 252,312
L

*PEGDO30.
REPORT

633

UNITED ENGINEERS & CONSTRUCTORS INC.

1
1243 MUE/ZSS00 muY (OAL =
ITEm
PIPING
21% & SMALLEN

ol Cwut
SAFETY/RELIEF
SPECIAL VALVES
SAFETY ShodER
EYF sASw
HOSE BlABS
PIPING=MISC I TEMS
AANGERS ¢ SUPPDRTS
INSULATION

SPECIALTIES
INSTRUMENTATION ¢ CONTROL
AUXTLIARY STEAM SYSTEM
AUXILIARY SOILEWR SYSTEM

HEAT TRANSFER EQUIPMEN]

2:541 ;2

IN HG Ay

MIDDLETOWN,USA

LOw SULFUR

- COSYV

DESCRIPTION

BASLS

PAGE

07176

8¢ - 1

O8715¢77



PROG, (M=711 «PEGUS0e UNITED ENGINEERS & CCNSTRUCTORS INC. PAGE 85 - 1
EQUIPMENT LIST - REPORT 1 Qs/s15477
MODEL 630 = 1243 MaE/3300 MuT COAL = 2.5/1.7 IN HG AV = MIDDLETOWN,USA = LOw SULFUR - COST BASES 072778

ACCOUNT
NUMBER ITE™ DESCRIPTION
2523121 AUXILIARY odILERS
252.315 PIPING
252.5151 21N ¢ SMALLER

252.3151 CS7uNS

252.3152 24518 & LARGER
252.35152" CSNKS
25¢.31%¢ VALVES
2%2.3101 GATE
25%2.3102 CHElx
252.3163 SL0at
252,347 EIPING - MISC ITEMS
252,31 nANGERS * SUPPORTS
252.%172 INSULATION
252,3173 SPECIALTIES
252,32 AUr SOTLER FEFQOWATER SY5
252.%20 ROTATING MACHINERY
ok 252.3211 AL Fw PUAFS ¢ MOTOWS

T:: 252.32111  Aux Fu PLMPS
252.3211¢2 AUX Fw MOTORS

~O 252.325 PIPING

~O 252,3251 2 In v SMALLER

o

252,325 CS/NNS

252.8252 2.5 IN * LARGER



L —— o - —

PROG, CM=711 «PEGDS0

UNITED ENCINEERS & CONSTRUCTORS INC.

EQUIPMENT LIST = REPQRT 1

%o0€L 637 -
ACCOuUNT
NJMBER
252.%2521
252,328
252.3281
252.3248¢2
252.320%
252.%27
252, 3271
2s2.3212
252,3273
254453
>3 PN 5 &
252,831
252,331
252.33112
252.33%
252.3351
252,33511
252.3352
292,335
=T 252,338
2%2.33¢2
252.3364

L 252,337

12463 ¥aE23300 MY COAL = 2.571.7 IN MG

ITEM

CS/NNS
VALVES
GATE
(nECk
GLOsE
PIFING -

AISC, (TEMS

HANGEFS ¢ SUPPORTS
INSULATICH
SPECIALTIES
Aua SYSTE™

FUEL J1L

ROTATIAG MA(w|NERY
FUEL QIL PJUMPS ¢ MOTORS
FukL CiL Pume
FUEL Q1L PuAa® MOTOR
PIPING

SIN * SMALLER
CS/INNS

2.50IN * LARGER
CS/nNS

VALVES

CHECX

PLUG

PIPING - MISC ITEMS

AV

= MIDDLETOwWN,USA = LOw SULFUR

- COST BaSIS

DESCRIPTION

PAGE 86 - 1
0a/s15¢/77

0rs7e



PROG.

CH=711 *PEGD3D~

UNITED ENGINEERS & CCNSTRUCTORS INC.

EQUIPMENT LIST = REPORT 1

MOoEL 430 -
ACCOUNT
NUMBE R
252,33
252.3372
252.3373
252.5¢
252,541
252,
252,364111
2%2,34112
252,363
252,363
252,348
252.%451
252.8451
252.8%¢652
25 'L 36521
252. 54
252,560
252, 3462
252.3463
252,347
252,56
252.3472

252,3473

124% MuE/3300 MY (OAL = 2.5/1.7 IW WG AV

ITEW

HANGERS + SUPPORTS
INSULATCN

SPECIALTIES

AUK DEAR + MAKEUP SYSTEM
RUTAYING MACHINERY
CONDENSAYE ReTURN PUMPenT
CONDENSATE RETURN PUMPS
CONDENSATE RETURN PUMP mMT
TALKS AND PPESSURE VESSELS
VEAERATOR

PIPING

2 IN + SEP _LER

CS/INNS

2.5 1t * LARGER

CSINS

VALVES

GAT

« TEER

GLOBE

PIPING = MISC, 1TEMS
HANGERS ¢ SUPPRORTS
INSULATION

SPECIALTIES

- MIDDLETOwN,USA

= LOw SULFUR

- CO0sY

DESCRIPTION

PAGE 87 - 1
0815477

dASIS Q7/76



PROG, (M=711 «PSGC3)e

EQUIPHENT LIST =
MODEL 630 -
ACCOUNT

NUMHER

252.35%
252.3%1
252.3511
252.5511
252.55112
252,353
252.350
252,398
252.5551
252,355M
252.3552
252.350
252.3561
252,.35s2
252.,3563
52,3569
252,35091
252,357
252,35
252,3572
252.3573
252.36

252,361

REPORY

UNITED ENGINEFRS
1
2.5/1.7 IN HG

1243 #&EZ73330 mMuY COAL =

ITEM

AUX ChE®W FEED SYSTER
ROTAY ING MACHINERY
CHENM FEEL PUMPS + MQOTORS

CHEM FEED PuMe

CHEM FEED BUMP MOT  w
TANKRS AND PRESSURE VESSELS
CHEM FEED TANKS
PIPING

2 IN + SMALLER
S$S/anS

2.5 IN * LARGER
VALVES

GATE

(HE(x

GLOct

SPECIAL VALVES
NUEDLE
PIPING = MISC ITEMS
HANGERS 4 SUPPORTS
INSULATION

SPECLALTLILS

AUX STEAMSCONDENSATE RLCTh

ROTATING MACHINERY

& CONSTRUCTORS INC.

Av

= MIPDLETOWN,USA =~ LOW SULFUR

- COST &ASIS

DELCRIPTION

Q7776

88 - 1
o8s15477



PROG. (M=-7M1
EQUIPMENT LIST -
MODEL

ACCOuUNT

NUMEER

252,580

252,36 111

252.36112

252.5363
252,563

252,485

252.,36511
252.365¢
252¢.36521
252,568
252,368
252.5%08¢
252.3403
252,567
252,387
252,3072
252,278
252.37
252,58

252,383

Gbl

252,391

252,385

*PEGO3De
REPORT

630 =

UNITED ENGINEERS
1

1243 MwE/3300 muT COAL = Z2.5/41.7 IN WG

[TE™

HEATING DRAIN TANK PUMPeMT

HEATING LRAIN TANK PuMp

HEATING DRAIN TANK PuMNP MT

TANKS AND PRESSURE VESSELS

MEATING CRAIN Tank
PIPING
2 In » SMALLER
CS/NNS
25 IN * LARGER
CSIwns
VALVES
GATE
LHECS
GLOoE
PIPING -~ MISC.ITEMNS
HANGERS ¢ SUPPORTS
INSULAT ION
SPECIALTIES

AuX HOILER STACKS + oul?
AUX BOILER BLOWDOMN
TANKS AND PRESSURF VESSELS

AUX BOILER oLOWDOWN TANK

PIPLING

8 CCONSTRUCTORS INC.

LA

- MIDDLETOWN,USA

LOW SULFUR

- COST

DESCRIPTION

BASES

PAGE

07776

oy = 1

c8/154727



PESSN———

PROG.

(=211 «PEGO3Q

UNITED ENGINEERS & CCONSTRUCTORS INC.

EQUIPMENT LIST - REPORT I

AV

26¢

MODEL 030 -
ACCOUNT
NUMBSER
252,585
252,385
252,3852
252.38s
252.38061
25¢.3b8¢
25¢.50809
252.3369"
252,387
282. 38N
252.3872
252,.387%
252,39
252.4
252,41
282,41
252,411
252.4112
252,43
252,451
252,45
252,451

252.4%11

1243 muwt/530J MuT COAL

1TE

2 IN % SMALLER
CSINNS

2.5 IN + LARGER
VALVES

GATE

CHEDN

SPECIAL VALVES
BLOWDCW
PLIPING = MISC ITEMS
HANGERS ¢ SJUPFORTS
INSULATION

SPECIALTIES

AJX STEAM SYS COMPLETE [+
PLANT FUukt OIL SYSTEM
ROTATING MACHINFOY

FUEL OIL UNLOAD PUMPeMOTOR
FUEL CIL UNLOADING Pyump
FUEL OIL UNLOAD Pume MOTOR
TANKS AND PRESSURE VESSELS
PLANT FUEL OIL STORAGE TK
PIPING

2 IN + SKALLER

CS/NNS

= 2.5/1.7 IN WG AV

- MICOLETOWN,USA =~ LOW SULFUR

- COST BASIS

DESCRIPTION

PAGE

07/7e

90 - 1
08/s15/77



o

UNITED ENGINEERS § CONSTRUCTORS InC. PAGE 3y 8

1 087157177

1243 ME/Z3300 WwT CORL - 2.5/1.7 IN HG AV = MIDDLETOWNLUSA = LOW SULFUR - (0ST BASls O7/76

[Te= DESCRIPTION

3

2% IN * LARGES

CSINNS
VALVES
PIPLNG>%]1S ITEMS
HARGERS ¢ SUePFPORT

INSULATION

SPECIALT]IES

EXCAVATION «DRK

FARTH ExCAVATIUN

FORMWOHN

REINFORCING STEEL

CONCHETE

COMPACTED SAND BED

DIKE

COMMUN.CATIONS EQUIPHMENT

LOCAL COMMUNICAYIONS 5YS

GEN.PURPUSE TELEPRGNL SYS

§S0.nwD POw TELEPMONE SYS
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e g SN =N S " SSs

PROG.

(=711 «PEGO3D»

UNI

EQUIPMENT LIST = KEPORT 1

MODEL 630 = 1243 MWE/3300 MuT COAL -

ACCOUNT

NUMBER
2559173
255.12
255.1 21
255%.1211
253.1212
2%5.122
253,120
255,12¢22
€5%.125%
255,1231
255,12%2
255,724
255,128
255.1242
255.12%
255,125
2%5.12582
255,126
255,128
255.1202
255. 5
255.31

25%.32

1TEm

VACUUM PUMP MOTOR

GROUP I

SULFURIC ACID FRED PMPeMTH
SULFURIC ACLID FEED PumP
SULFUWIC ACLD FEED PeP MTw
CAJSTIC FEED PuM® + MOTOw
CAJSTIC FEED Fun?e

CAUSTIC FEEQ PUMP NMOTOR
LIPE SLARY Tihk AGITATOReMTR
CIME SLRY TANK AGITATOR
LiME SLRY Tax AGITATUwx MTR
REGENER TAWK AGITATOR+MTA
REGENERAT [ON Tane AGITATCOR
PEoeNER TANKE ASITATOwR #ATw
PH OADJUST TNK AGITATGR®ATH
Pu ADJUST TANK AGITATOH

PH ADJIUST THK AGITATOR HTR
SLUDGE CONVEYODR ¢ MOTOR
SLUDGE (CNVEYODW

SLULGE (UNVEYOR mMOTORm
TANKS AND PRESSUNE veSSELS
BATCH HULDING TANK

LIME SLURRY HOLDING TANK

TED ENGINEERS & CCNSTRUCTORS INC,

2.541,7 IN HG AV - MIDDLE"OWN,USA = LOw SuLFfuR

DESCRIFPTION

PAGE 94 - 1
0815477

~ COST BASIS Q7/77¢




PROG., C(M=711 PEGCIDe UNITED ENGINEERS & CONSTRUCTORS INC. PAGE 95 =1
EQUIPMENT LIST - REPDRT 1 gariss2?
MODEL 63J = 1243 MEGEZ3300 AT (OAL = 2,5/1.7 [N WG AV = MICDLETOwNSUSA =~ LOw SULFUR - COST BASIS Q7776
: ACCOUNT
NJUMBER ITEw DESCRIPTION
295.33 AP SEPARATOR TANK
255.34 CAUSTIC STORAGE TANC
255.35% SULFURLC ACID STORAGE TANK
255%.3¢ REGENERANT AOLDING TANK
59,57 PH ADJUSTMENY Task
255.53 PLaTng
255.51 2 IN * SMALLER
255.511 CS/ANNS
55,52 2.5 IN # LBRGER
253,32 CS7tns
25%5%.% VALVES
299.56° GATE
2%5.7 PIPING=M]ISC [T:MS
255, HANGERS AND SUPPORTS
255.8 WASTE WwATER (e
255.71 YAT(H WASTE nOLD ThNx FOuNp
J 255,91 EXCAVATION ~08a
N 285,911 EXCAVAT [Qu=EARTH
255,913 SUASTRUCTURE CONCRETE
J 255.,9111 FORMWORY
-2 255,91%2 REINFOWNCING STEEL
. 255,9138 CONCRETE

255.92 LIME SLUKRY HOLD ThNx FOUND




T T T T RS W - W — B - e

A s e

PROG, (M=211 +PEGO30e UNITED ENGINEERS & CCNSTRUCTORS INC, PAGE 96 = 1 E
EQUIPMENT LIST = REPORYT 08/15477 i
MODEL &30 = 1245 MWE/330C MWl COAL = 2,5/1.7 IN HG AV =~ MIDDLETOWN,USA = LOw SULFUR - COST BASIS 07776 !
i
‘552::; 1TEM DESCHIPTION i
|
255.921 EXCAVATION 4OPK _
255.923 SUUSTRUCTURE CONCRETE '
255.9231 FORMWURK |
29%5.92%?7 REINFORIING STEEL
25%.92%3 CONCRETE
255.93 Pr ADULSTHENT TaNK FOULND
255,33 EXCAVATION wlkx
255%: X3 SUBSTRUCTURE CONCRETE
255,73 %2 FORMWORS !
255, 9322 REINFORCING 3TEEL
255,9333 CONCRETE
255.94 DEWATERING MACHINE FOUND
255,941 EXCAVATION #0A"
255,941 EXCAVAT ICn=EART) |
255,944 BACKFILL=EARTH
255,943 SUDSTRUCTURE CONCRETE
255,934 FORMWORK
255, 9432 REINFORCING STEEL i
255.7433 CONCRETE
255.95 CAUSTIC # ACID TANKS FOUND
255,951 EXCAVATION wORK
255.9511 EXCAVAT [ON=-EARTH

b 255,954 AACKFILL=EARTH
)



PROG, (M-71)

EQUIPMENT LIST =
MODEL
ACCOUNT
NUMBER
255,.95%
255.9531
259%.753%2
255.9553%
255.9%¢
253,781
2%5%.9611
255.9614

25%5.9%65

255.763%8
255,.9834
255,97

255,97
295:%711
e 255.97%¢
255,973
255.97%"
255.97%2
255.9733
255.98

255,981

«PEGL3De
HEPORT

650

UNITED ENGINEERS
1
1243 »ut /3300 mut

COAL = 2.5741.7 IN HGA

ITEm

SUBSTRUCTORE (ONTRETE

FORMGORK

QEINFORTING STEFL
CONCRETE
IS0 FUNE F3UNGATIONS

EXRCAYAT ION wURE

EXCAVAT JUN=EARTH

SACKFILL=EARTH
SUSSTRUCTUNRE CONCRETE
FORVaLHE

REINFURCING STEEL

CONCRETE

EMIEDOED STEEL

BAT(n wASTE TNR SL0w FUUND

EXCAVATION WORK
EXCAVATIUN=EARTH
SALKFILL~EARTH
SUSSTRUCTURE (ONCRETE
FORMwORK

REINFORCING STEEL
CONCRETE
REGENERAT wASTE

TAnNk FOUND

EXCAVATION WORx

B CCNSTRUCTORS INC.

Ay

MIDODLETOWN,USA

LOw SULFUR

- COST BASIS

DESCRIPTION

PAGE

orrre

§7 -1

08715477



PROG .

EQULIPNENT LIST =~

~J

(H=711 «PEGD3De

UNITED ENGINEERS & CCNSTRUCTORS INC,

REPORT 1

MODEL 630 = 1243 MuE/4500 muT COAL =~

ACCOUNT

NUMBE R 1TEm
253, 9811 EXCAVATION=EARTH
255.%814 BACKFILL=EARTH
255,983 SUASTRUCTURE CONCRETE
255,983 FORMulLRY
2%5.981%2 REINFORLING STEEL
2.95.9833 CONCRETE
255.9% GATCH wST TRANS PUMP FUUND
255,99 EXCAVATIUN WORR
255,991 EXCAVATION=EARTH
255.%9%¢ BACKFILL=EARTH
255.9¢8% SUSISTRUCTURE CONCRETE
255,994 FORMWORK
2%5.72932 REINFORCING STEEL
2259933 CONCRETE
26 . MALL COND WEAT REJECT SYS
281, STRUCTURES
261.1 MAKEYP WTR INT * DISCM STR
261,11 INTAKE STRUCTURE
261, M EXCAVATICY wORK
2611111 EARTH EXCAVATION
261,1112 ROCK EXCAyAT]ION

L 261,1113 SHEETING (TEMP (OFFERDAX)

261,114 STRET STL (TEMP (DFFERDAM)

2.57/1.7 IN WG AV

= MIDOLETOwN,USA ~

e el

LOw SULFUR

PAGE

- COST BAsls 072/7¢

DESCRIPTION

98 - 1
08715777
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R Dy TR T L e L T TR e————_— T — - P |

PROG. (M=711 «FEGC3I0.
EQUIPMENT Li5T -
MODEL 630 -
ACCOuUNT
NUMBER
261,11651
261,148
261,11461
261,11462
267,11%4e3
261, 1147
P ATR R IRA
261.11472
26V, 11473
261,114
201, 116¢M
261,11492
201,115
261,.114594
261,117
261,117
261,1172
261,1173
261,117
261,1175
261,1176
261.118

261,118

S ———— R T

UNITED ENGINEERS 8 CCNSTRUCTORS INC.

REPORT 1

1243 mu€/73300 ™MwT COAL =~

ITEM

B.U, ROODFGs INSULTN, ¢ FLA
INTERIOR WALLS

CONCRETE whlLLS

MASCUNKY wALLS

PART L TIONS

DUORS + wiINDDWS
RO_Linve STEEL OOORS
PERSONNEL DOORS
SAS~ * GLAZING
PAINTING

CONCRETE

STEELwOAR

METAL DF(Ca

HANDWALL

BULKKEAD

STEEL SWEETING
STRuCTURAL STEEL
GRAVEL FlLL
OREDGING
RIP=RAP (12 IN, THICX)
CHAIN LINK FENCECTFT WIGH)
TROTECTIVE DOLPHINS

WCO0D PILES

2.5/1,7 IN WG AY

= MIDDLETOWN,JUSA = LOW SULFUR

= COST BASIS

DESCRIPYION

PAGE

07776

100 - 1
oss15/77

—

P ——
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PROG. (M=711 «PEGO30e UNITED ENGINEERS & CONSTRUCTORS INC, PAGE 101 - |
15477
EQUIPMENT LIST - REPORT 1 03715 !
MODEL 630 =~ 1243 PWE/3300 %Wt COAL = 2,5/1.7 IN HG AV = MIDDLETOwN#USA =~ LOw SULFUR - COST BASIS 0Q777e
l
ACCOUNT
NUMEBE S ITEM DESCHRIPTION !
|
261,119 GUILDING SERVICES '
2¢ 11 FLOOR DRAIANS ¢ PLlPING
2861,11%2 HEATING ¢ VENTILAT[ANg '

2o1,11921 AXJAL wALL FANS
26141922 ELECTRIC ONIT WEATERS

261,11923 INSTRUMENTATION ¢ CUNTROL

awi

/()

261,12 DISCRARGE STwyCllURE
261,120 EXCAVAT ION WORK
261,121 EARTM EXCAVATION
261.1212 FACKE LLL
2e1,1213% OREVDGING :
261,122 GEARING PILES (STEEL) |
261,127 RIP=RAP (12 W, THI(K) :
261,120 MARKEN PILES (w0OD) '
261,2 CIRC wATER PUMF HOUSE
261,21 BUILDING STRUCTURE ]
261,211 EXCAVATIUN &ORX !
261,211 EARTH EXTAVATION

o 2&1, 2112 ROCx ExCAvATION ;
261,2113 CONCRETE FILL

< 261,2114 BACKFILL

261,2115 PUMPING

261,213 SUBSTRUCTURE CONCRETE
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PROG., CN=71) *PEGO3D. UNITED ENGINEERS & CONSTRULTORS INC. PAGE 103 - 1

EQUIPMENT LIST - REPONT 1 WIYARY RS
MODEL 833 = 12435 MJEZ3%00 WY COAL = 2.5/1.7 IN WG AV - MIDOLETOWNSUS =~ LOw SULFUR ~ COSY BeSIS 07717
ACCOUNT
NUMBE R 1TEm DESCRIPIION

281,.21423 M1S{, FRAMES, ETC,
261.21425 FLOOR CRATING (GALV,.)
281.2%420 S5TAlw TREADS

26V,21427 HANDRATLS

261,217 EXTERICY afLLS

2oV, 214681 CINCRETF wALLS

261,21461%2 METal SIDINGUINSULATED)
261,244 RODF DEC™

e61,2144" METAL ROCF DECK

26 1. 2145 RUOFING ¢ FLASHING
261.2%451 d,U. EODF!NGs FLASHING#INS
261,248 INTERICR waALLS + PARTIT,

261,21%460 CONCRETE wALLS
261,21606¢2 MASONRY wALLS
261,214685% PARTITIONS
261, 2147 DOORS + WiINODOWS
261,21 ROLLING STEEL DDORS
261,21472 PERSONNEL DIORS

I 261,2747% SASH ¢ GLALZING

261.2145 PAINTING

281,27451 CONCRET®

261,214792 STEELwORK

~D 261.21498 METAL OFCK
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PROG.

CM=711 «PEGOS0e

UNITED ENGINEER®

EQUIPMENT LIST = REPORT 1

MODEL 630 = 1243 MJE/ 5300 MuT (OAL

ACCOuUNT
NUMBER
261,314
261, 314112
267,31412
267,51413
26,5144
261,83%415
261,314
261,31417
261,314
261,342
261,312
261,51423
261.31425
261.31420
261.31427
261,3143
26131430
261,.3741%2
261.3143%3%
261.314634
261.3144
261,581440

261,31442

ITEm

FORKMWORR=-w00D
FORMuURK-METAL
REINFORCING STEEL
CONCRETE

EMBEODES STERL

FLOOR #IM]ISH
WATERFROOF I NG

RUSEING (O WHETE SURFALES
CONSTRUCTION JOINTS
STAUCTURAL » MuSC STEEL
STRUCTUMAL STEEL
MISCELLANEDUS FRAMESLETC,
FLOLR GRATING (GALY,.)
STals TREADS

HANDRALL

"NTERIOR w&LLS

CONCRETE 8.1 5

MASONRY wALLS

METAL INSULATED SIDING
wiINDOw WALL

ROOF DECK

METAL ROOF DECx

PRECAST CONCRETE PANELS

& CCNSTRUCTORS INC.

= 2.571.7 IN Mo AV = MIDDLETOwN,USA = LOw SULFUR

= (027 BASIS

DESCRIPTION

PAGE

07478

106 = 1
CLYRRTRES
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PROG, CM=711 +PEGDSIe

UNITEiD ENGINEERS & CCNSTRUCTORS InC.

EQUIPMENT LIST = REPORT 1

MOSEL 633 = 1763 rLE/3300 MeT COAL

ACLOuUNT
NUMBESR
261,.32¢
2674
261,41
26,4611
2el.e il
26t 1%
281,413
281.41 31
28T k22
281,4133
261, 61%4
261,135
¢el,e1%e
2EV 127
21,4132
261,4613%
261,67
281,616
261,46142
261,41421
€61, 67023
261.46163

261.67432

- 2.511.7 In nS

ITE™

LIowTING ¢ SERVICE “OmER
CHLORINATION 3UILDING
BuUlLilnt STRUCTURE
EACAVATION wORK
EAGTH tX(AVATION
shlRFiLL
SUISTRUCTYRE CONCRETE
FORMwORR

BEINE STEEL

CoulRETE

EMSEDDED STEEL

FLOOR FINISH
WATERPROCFING
CONSTRUCTLION JOINTS
QUABING TONCRETFE SumRfales
WIRE Faswic
SUPERSTRUCTURE

CONCRETE wilK

STEEL

STRUCT. ¢ WISC,

STRuUCT, STEEL

MISC. FRAMES, FTC.
EXTERIOR WALLS

MASONRY

AV = MIDDLETOwN,USA = LOw SULLFUR

- COST BASIS 07/77e

CESCRIPTION
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*PEGOSDe

PROG, (W-711

EQUIPMENT LIST =« REPDRT 1

MODEL &3] = 1243 kabE/3300 MaT COAL = 2.5/71.7 1IN HG Ay
ACCOUNT
NUMEER ITEM

262,1145 SCREEN whbSw STRALNER
262,115 PIPING-SCREEN wAS5H
262.,1151 2 TN, * SMALLER
2¢62.11%%2 25 1N, ® LARGER
262,11520 CSInnS
eaZ 18 VALVES=SCREEY «BSH
262.1182 (WEla
22,1185 BUTTERELY
202.117 PIPING=RIST ITEWS
2elJ NI HANOERS & SUPBORY
28?2, .11 7¢ INSULATIUN
262,1172% SPECIALTIES
2212 CIFCULATING SATER SYSTEM
eoZ. 1 21 BOTAT NG MACWINENY
262,121 CIRJULATING wATER PuMPeMIR
262, 12111 CIRC wATER PuMP
e62,12%102 CIRC wATER PuUYP MOTOR
262.12% PIPE

~J

— 22,1251 2 iN ¢ SMALLER

= -
262.12%2 2.9 IN + LARGER
262,125 21 CONCRE TEZANNS

N

— 262,12522 CS/INNS

=~ 242,126 VALVES

-

URITED ENGINEERS & LCONSTRUCTORS InNl,

MIODLETCWNLUSA

LOw SULFUR

-~ COST BASIS

DESCRIPTION

R T
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PROG. C(M=-711 «PEGD30e

UNITED ENGINEERS & CONSTRUCTORS INC.

EQUIPMENT LIST - REPORT 1

I

Al

MODEL 630 = 1243 maE/53300 maT COAL

ACCOUNT
NUMBER

262.12925
262.129251
262.129252
262.1292%
262,13
202,132
262.1321
262.138
262,15
262,357
262.19511
262.15111
262,151111
262.151112
262.,1515
282,15151
2¢62,15152
262.151521
262,158
262.15162
262,191483
262.15%6%

262.1517

= 2.54%.7 IN HG AV = MIDOLETOwN,USA = LOe SULFUR

1TEM

PLIPING

2 IN * SMALLER-CS/uNS
2.5 IN * LARGER

VALVES

COOLING TOWERS

HEAT XFER EJulPMenNT
CODLING TOJERS(CTI=MALIN
INSTRUMENTATION ¢ CONTROL
MAIN CT . MAKEUP®3LOw0N 5Y5,
MAKE-UP LATER SYSTEWN
RUTATING MACHINERY
MAKE=UP FUu%me « M0TOR
MAKE=UP PUMP

MAKE=LP PUMP MOTOR
PIPING

2IN,* SMALLER

2.51n% % LARGER
CONCRETEZNNS

VALVES

CHECK VALVES

GLOBE VALVES

BUTTERFLY VALVES

PIPING - MISC, ITEMS

- COST

DESCRIPTION

BASIS

PAGE
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UNITED ENGINEERS 8 CONSTRUCTURS INC, PAGE 114 - 1

PROG., Cm-711 #PEGOSDe
EQUIPMENT LIST ~ REPORT 1
MODEL 630 ~ 1243 MaE/3300 MaY COAL = 2.571.7 IN WG
ACCOUNT
NUMBER I1T€EM
262,151 71 MANGERS ¢ SUPPORTS
262,15172 INSULATLION
262.15173% SPECIALTIES
262,15174 PIPE TREMCHING

262,1517610
202,1517.°2
262,1517243
262.1518
262.15¢2
202.1525
£€62.1525
262.15252
262,152521
262.1526
282.15264
262,1527
262,152
262.1527¢
262.15273
262.1527%¢
262.1528

262,155

EXCAVAT [ON
SACKFILL

CUMPACTED SanD 48D
INSTRUMNTATION ¢ CONTROL
OLO 4% SYSTEM

PiPING

2 IN, » SMALLER

2.5 IN, ¢ LARGER
CUNCRE TE 28NS

VALVES

BUTTEwFLY

PIPING=MISC LTEM3

HANGERS * SUPPORTS
INSULATICON

SPECIALTIES

PIPF FTRENCHING
INSTRUMENTATION & CONTROL
MAKEUF WwIR PRETREATMNT SvS§

CONSTRUCTION SERVICES

gsrrs527

AV = MIDDLETOWN,USA = (0w SULFUR = (95T BASIS Q777

DESCRIPTION
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PROG. CM=711 «PEGU3O»

EQUIPMENT LIST = RERPORT 1

UNITED ENGINEERS & CONSTRUCTORS INC.

= 2.5/1.7 IN KG AW

MODEL 630 = 1243 muE/3300 MuT COAL

ACCOUNT
NUMBER
911,
110
911,11
11,12
CARS
$11,2
911,21
9M1.2e
911.23
911,24
911,25
911,286
911,27
912,
912.1
912,11
912,12
912,13
912,14
912,2
912.21
912,22

912,23

ITEP

TEMPORARY CONSTRUCTION FAL
TEAPORARY AUILUINGS

FLELD QFFICE,SHOPS,wHSE,
JANITOR SERVICES

GUARDS = SECURITY
TEAPORARY FACJLIVIES
ROADS#PARK [ NG AYDUN ARER
TEMPORARY ELECTRICAL SUlE
TEAPOEARY YECH, & PIPING
TEAPORASY wWEAT

2ARGE unLOAD FAC, = nOSE
GENERAL C(LEANUP

SNOW REMOvAL=INCL,INVIT, 20
CONSTRUCTION TOOLS & Ewyl?
MAJOR EQuIOMENT

PURCHASE MAJ0R EQUIPMENT
RENTAL INCL. IN 12,110
EQUIPMENT WMAINTENANCE

FUEL ¢ LusRICANTS
MISCELLANEQUS VEMICLES
PURCHASE INCL, IN 912,10
RENTAL=INCL, IN 912,72

MAINTENANCE~INCLLIN 912,13

- MIDDLETOwWNCUSA = LOw SULFUR

= COST BASIS

DESCRIF"T1ON

PAGE

arive

15 ~ 9
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PROG, (M=711 «PEGO3D.

EQUIPMENT LIST = REPQORY 1

MODEL 630 -
ACCOUNT
NUMBER
912,24
912.3
92,4
91 5.
@13.1
913,2
915.3
913.4
P14,
914,11
914,22
914.3
915,
92 .
wei.
921.1
v21.11
921.13
921.14
921.16
921,172
921.2
921.3

1243 MWE/ 3300 MWT COAL

ITEM

UNITED ENGINEERS & CONSTRUCTORS INC,

FUELBLUB. . ~INCL. IN 912,14

PURCHASE OF SMALL TOOLS

EXPENDAGLE SUPPLIES

PAYROLL "woURANCE & TAXES

SOCIAL SECUR, TAx 055
STATE+FED.UNEMPLOY, D35
WORKMENS COMP,INS ,040

Palatk, 0. INS, « 005

PERMITS,INS, & LOCAL TAXES

B ..DERS ALL RISK INS

FEES & PERMITS

STATE & | CAL SALES TAXES

TRANSPOR ATION

L

MOME OFFICE ENGRG.SLERVICE

HOME OFFITE SERVICES
SALARIES
ENGINEERING AND DESIGN

PURCHASING R EXPEDITING

ESTIMATING & (OST CONTROL

PLANNING AND SCHEODUL ING
REPRODUCTION
EXPENSES

DIRECT PAYROLL COST

2.571.7 IN HG AV

-~ MIDDLETOWN, ;S8 = LOw SULFUR

COST BASIS

DESCRIPTION

PAGE

grive

118 = 1

Oas1s5477
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SECTION 13

SITE 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 ref lect 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 TOPOGRAPHY AND GENERAL SITE CHARACTERISTICS
The site is located on the east bank of the North River at a distance of
approximately twenty-five miles south of Middletown, the nearest large
city. The North River flows from 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 topegraphical 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 above 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.

13.3 SITE ACCESS

Highway access 1s provided teo the hypothetical site by five miles of
secondary road connecting to a State highway. (his road is in good
condition and needs no additional improvements., Kailroad access is
provided by constructing a railroad spur which intersects the B&M Railroad.
The length of the required spur from the main line to the plant site is
assumed to be five miles in length, The Nor." ‘.iver 1s nuavigable throughout
the year with a 40 ft wide by 12 ft deep channel, The distance from the
shoreline to the center of tne ship channel {s 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 miles north of the site.

13,4 POPULATION DENGSITY AND LAWD USE

The hypothetical site is near a large city (Middletown, of 250,000
populaticn) but in an area of low population demsity, Variation in

population with distance from the site boundary is:

13-2



Cumulative
Miles Population

0
310

1,370
5,020
28,600
133,000
1,010,000

[
SOSUN'-O
. .- " »
ooooO0o0Ww

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 is small, The remaining 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 proie~i boundaries
at no cost,

o Power and water for construction activities are available at
the southwest corncr of the site boundary.

o The design piovides a connecticn to the utility grid at two
different voltage levels; 300 kV for the generator connection
and 230 kV for the reserve auxiliary transformer connection,

13-3 714 Z")







i3,6.3 Atmospheric Diffusion 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 effluents
themselves, For a routine airborne release, the concentration of materials
‘a e surrounding region depends on che amount of effluent released, the
height ¢° the release, the windspeed, atmospheric stability, and airflow
patterns of the site, and various effluent removal mechanisms, Geographic
features such as hills and valleys influence diffusion and airflow patterns,
Of the diffusion models that have been developed, the straight line

trajectory model i{s utilized to calculate the atmospheric diffusion from

the Middletown site,

The straight-line trajectory model assumes that the airflow transports
and diffuses effluents along a straight line .hrough “he entire region
«f 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 this model, the windspeed and atmospneric stability at the
release point are assumed to determine the atmospheric diffusion

characteristics in the direction of airflow.

13.6.4 Severe Meteorological Phenomena

A maximum instantaneous wind velocity of 100 mph has been recorded at the

site., During the past 50 years, three tropical storms, all of them in

13-5 (14 5L7




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 frequency in early summer, High winds near 60 mph, heavy

precipitation, and hail are recorded about once every four years,

In forty years of record, there have been twenty tornadoes reported within
fifty niles of the site, Maximum tornadc 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 power transmission line disruptions. Most of these storms

have occurred early in December.,

13.6,5 Ambient Background Concentrations

Background concentrations of $0;, NO, and particulates are typical of a
rural area apprcximately 30 miles from a major industrial metropolitan

center, They are :onsidered 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 basecd primarily upon the
pollutant smissions, meteorology, topography, and background concentration
as previously described. Modeling techniques described in the Turmer

Atmospheric Dispersion Workbook are used for concentration estimates,*

13-6 4 Y i)



13.7 HYDROLOGY

The North River provides an adequate source of raw makeup water for the
station, The average maximum temperature is 75 F and the average minimum

i{s 39 F, The mean annual temperature is 57 F,

U.S. Army Corps of Engineers' studies indicate that *he 100 vear maximuum
fi00d level rose to eight feet above the mean river level, There are no
dams near the site whose failure could cause the river to rise above the

eight foot level,

13.8 GEOLOGY AND SEISMOLOGY

13.8.1 Soil Profiles and Load Besring Characteristics

soil profiles for the site show alluvial soil and rock fill to a depth

of eight feet; Brassfield limestone to a depth of 30 1., blue weathered

shale and fossiliferous Richmond limestone to a depth of 50 ft; and bedro

over a depth of 50 ft. Allowable soil bearing is 6,000 psf and rock

bearing characteristics are 18,000 psf and 15,000 psf for Brassfield and

Richmond strata, respectively. No underground cavities exlst in the

limestone.

* lurner, D. B., "Workbook of Atmosphcric Dispersion Estimates", Fublic
Health Service Publication No. 999-Ar-26, U.S. Department of Health,
Education, and Welfare, Public Health Service, Consumer Protection and

Environmental Health Service, Naticmal Air Pollution Control
Administration, Cincinnati, Ohio Revised 1969.

13-7 4 55
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13.8.2 Seismology
The site is located in a generally seismically inactive region., Historical

records show three earthquakes have occurred in the region between 1870

and 1975,

13.9 SEWAGE AND LIQUID EFFLUENTS
All sewage receives primary and secondary treatment prior to discharge

into the North River, Other wastewater is discharged in compliance with

EPA effluent standards as promulgated in 40 CFR 423,

13.10 AIR EMISSIONS
Alr emissions comply with EPA New Source Perrormance Standards as
promulgated in 40 CFR 60. Discharge of 50,, does nct exceed 1.2 1b

per million Btu heat input; NOy does not exceed 0.70 1b per million Btu
heat input; and particulate does not exceed G.1 1b 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.

13-8 Ak
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