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REPORT V
"VOLUME 2

INTRODUCTION

Report V, Volume 2 provides descriptions, data, and drawings pertaining
to Steam Generation and Boiler Feedwater Treating (Plant 31), Water
Systems: Raw, Potable, Cooling (Plant 32), Fire Systems (Plant 33), and
Sgwers and Wastewater Treatment (Plant 34).

Steam Generation and Boiler Feedwater Treating (Plant 31) supplies
p]ectrica] power, process steam, and treated boiler feedwater‘to other
plants.

Water Systems: Raw, Potable, Cooling (Plant 32), together with Sewers
and [Wastewater Treating (Plant 34) provide project-wide water management,
based on river water use and total re-use of waters within the project.

Fire Systems (PTant 33) provides a fire water system for general fire
protection of all plants, and also provides chemical and steam fire
suppression.

The following information is included for each of the four plants
described in this volume:

° A description of the plant's design, including the
utility balance, catalysts, packings, and chemicals
usage (if applicable), and process flow diagrams.

.

(1 An equipment list, including item numbers and
_ descriptions.
-0 Data sheets and sketches for major plant componenﬁs.

. | Pertinent engineering drawings.



At the end of this volume is an appendix which contains:

An overall site plan showing the locations of all
plants. .

The symbols and legend for the piping and instruhent
diagrams included in this volume.
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Plant 31—Steam Generation and
Boiler Feedwater Treating




_ PLANT 31 STEAM GENERATION AND BOILER FEEDWATER TREATING

1.0 INTRODUCTION

The project cogeneration plant supplies electric power, process steam and
treated boiler feedwater for use by the project plants. The plant con-
sists of multiple turbine generators and steam generators connected to a
common main steam header. The major plant systems which are required to
produce steam, electrical power and treated feedwater are discussed
individua]]y. The systems are:

6 Steam

° Steam generator
- Water and steam
- Air and flue gas

1o Steam generator fuel
) Condensate and feedwater deaeration
. Condensate and blowdown collection
(] Coéling water
. Boiler feedwater treatment

) Coal handling

. Ash handling
- Fly ash
- Bottom ash

. Electrical

() Control system
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The plant description that follows is based on the Phase Zero design _
basis established for Plant 31 in Jﬁ]y of 1980 and the steam/condensate
balance as presented on Drawing 31-E-B-1. Updating of steam requirements’
as more refined process information becomes available has generated some
expected changes in the steam balance. Boiler operation with these
updated requirements is reflected on Drawing 31-D-B-1A. The major impact
of updating has been that less 600 psig steam generated within the
process units requires more extraction steam from the turbine generators
to close the 600 psig steam balance.

Since the 900 psig steam generation from the boilers was fixed at »
1,200,000 1b/hr, the additional extraction steam required to close the
600 psig steam balance decreased the quantity of electrical power:
available from the turbine generators. In the next phase of engineering:
work, the production of 600 psig steam will be augmented by increasinq
convection bank steam generation in the Plant 3 fired heaters by \
140,000-150,000 1b/hr. This modification will allow full rated power\

generation from the turbine generators.

1-2



Plant
Design




2.0
2.1

_ PLANT 31 STEAM GENERATION AND BOILER FEEDWATER TREATING

PLANT DESIGN

Design Basis

The perfinent plant design criteria are summarized as follows:

" ‘Primary steam header is 900 psig, 750°F.

Four 400,000 1b/hr, 930 psig, 755°F steam
generators (boilers) with a total normal steam
production of 1,200,000 1b/hr are provided.

Steam generators are balanced draft; suspended con-
struction; solid pulverized fuel-fired; and use

.pipeline gas for light-off.

- Each steam generafor has three 50% rated pulveriz-

ers and three coal silos.

Primary steam generator fuel is coal middlings (an
intermediate grade of coal from Coal Washing
(Plant 27); three steam generators operating at
maximum continuous ratlng (MCR) burn 78.5 TPH of
middlings.

Two full-capacity belt conveyor systems, each
designed for 200 TPH of coal, are provided.

Sulfur Plant (Plant 10) tail gas is incinerated in
the steam generators. '

Two 3,600 rpm, single-automatic-extraction-
condensing (SAC) turbine generator machines are
provided. Extraction steam is 600 psig, 700°F.
Throttle steam is 900 psig, 750°F.

The two turbine exhaust steam flows are condensed
in surface condensers which operate at 3.5 inches
Mercury absolute.

The two turbine driven electrical generators are
hydrogen cooled and rated at 26.8 MW each.

Flue gas exits the steam generators at
approximately 320°F.
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One electrostatic precipitator for each steam
generator is provided. They are cold side, rigid
frame design.

The particulate removal efficiency of the precipi-
tators is at least 99.8% (equal to or less than
0.03 pounds per million Btu of heat "input and stack
plume opacity equal to or less than 20%) using
middlings as fuel.

Flue gas is desu]fur1zed in Stack Gas Scrubbing
(Plant 35).

Preliminary stack heights of 400 feet have been
used.

The low-pressure boiler feedwater system receives
makeup at 220°F from the sodium zeolite softeners
and the treated suspect condensate. After deaera-
tion, the boiler feedwater is pumped to users
S;;Egr at 700 psig and 293°F or at 185 psig and

The high-pressure feedwater system receives

2,870 GPM of makeup at 118°F from the demineralized
water storage tank. After deaeration, the water is
pumped to users at 1,035 psig and 293°F and at a
design flow of 2,920 GPM.

The water treatment system consists of

- Sodium zeolite softeners that process clari-
fied filtered water from Water Systems
(Plant 32) at a normal flow rate of 760 GPM.

- A demineralizer that treats water from the
surface condensers and the sodium zeolite
softeners. The demineralizer has a normal
output of 2,870 GPM.

- A suspect condensate system that receives hot
condensate at 1,740 GPM. After cooling and
filtration, the condensate is mixed with
water from the zeolite softeners (1,340 GPM)
and is fed to the low-pressure feedwater
-deaerator.

Fly ash, assumed to be 85% of the total ash, is

collected and trucked offsite to landfill
(Plant 44).
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[ Bottom ash, economizer ash and mill rejects are

sluiced to dewatering bins and trucked to landfill
for disposal.

. A distributed digital control system is provided,
° A common supervisory operating center is provided
for the control of certain process plants as well

as the four steam generators, two turbine genera-
tors and auxiliary equipment.

2.2 Steam Distribution Process Description

The four steam distribution systems discussed in the following paragraphs
are:

900 psig steam system

600 psig steam system

® Tee—e

150 psig steam system

50 psig steam system

Safety valves are installed to prevent overpressuring the steam headers.
Sentinel valves warn of closed valves in the drive turbine exhausts. The
steam piping systems are drained to the atmospheric blowoff tanks during
startup and normal operation. Nonreturn check valves (air-to-open and
spring-to-close) prevent backflow of steam in the 600 psig system extrac-
tion lines to the condenser and possible overspeed of the electric power
turbines. .

Each power turbine has a system to collect gland steam leakage from the
high-pressure zone shaft seals. This system also provides gland steam to
the low-pressure zone shaft seals and condenses excess leakage. Because
of the contamination possibility in the gland steam drains from turbine
lube 011, the drains are first routed to the atmospheric blowoff tank and

then to the suspect condensate tank.
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2.2.1 900 psig Steam System

The main steam header in the boiler area operates at a nominal 900 psig
and 750°F. Steam is supplied to this system from the four Plant 31 steam
generators. - A "loop" header main steam system ensures adequate i;o]ation
of major components and valving without requiring a project shutdown.

\
Steam from this system is supplied to the two turbine generators for

throttle steam. In addition, the 900 psig superheated steam is exported
as throttle steam to the Oxygen Plant (Plant 15) oxygen and air compressor
drive turbines.

The steam generated serves as a backup supply of energy to the 900 ps?g
saturated steam header by use of a desuperheater and to the 600 psig/700°F
steam system by use of a pressure regulator and desuperheater (letdowq
station). ‘

2.2.2 600 psig Steam System

This steam system normally receives extraction steam from the two electrical
power turbines and excess saturated steam which has been superheated in. the
two 100%-capacity gas fired superheaters. The system operates at a nominal
600 psig and 700°F. ’

The pressure is maintained by-modulating the extraction valve gear in the
electric power turbines to maintain an input and output flow balance.

During an upset, or when one or both electric power turbines are offline,
the steam letdown station maintains the steam demands. ‘

The 600 psig steam system supplies throttle steam to all the equipment drive
turbines in Plant 31 and to the Gas Plant (Plant 7) refrigeration compres- N
sor. The system also supplies superheated steam to the Plant 31 sootblowing
| system. The 150 psig steam system header pressure is maintained with

600 psig steam via a letdown station.
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¢.c.3 150 psig Steam System

The 150 psig steam system operates at saturated or slightly above saturated
conditions. The system mass and heat balance Flowsheet 31-E-B-1 shows that
an excess of 150 psig steam is generated normally by the steam generation
equipment. The 150 psig steam header pressure is controlled by a back-
pressuré control station dumping excess steam to the 50 psig system. This
system [is also arranged to supply 150 psig steam to control the 50 psig
steam header pressure. |

2.2.4 50 psig Steam System

The lowest pressure header system operates at a nominal 50 psig with a small -
amount of superheat. This system receives steam from drive turbine exhausts
(superheated) and flash drum vents (saturated), in addition to the dump
steam from the 150 psig system. During normal operation, the 50 psig header
supplies steam to the deaerators, steam air heaters and process plant steam
users.

The 50 psig steam header pressure is coarsely controlled by adjustment of
mechanical drive turbines exhausting into the header. Fine control is pro-

videq by the letdown station from the 150 psig steam header.

2.3 Steam Generator Process Description

2.3.1 Water and Steam

Four 33%-capacity steam generators provide reliable process steam for the
power plant as shown on Drawing 31-C-B-5. In normal operation each
boiler delivers one-fourth the total main steam demand. Normally, each
boiler operates at three-fourths of its maximum continuous rating (MCR).
In the event of an outage, the remaining three boilers will operate at
their MCR, allowing plant operation at full process steam and electrical

output.
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The boilers control main steam temperature, between three-fourths and
full MCR rating, to maintain a 755°F level. This control is accomplished
through a combination of intermediate superheater attemperation, tilting

main burners, regulation of excess air and combustion controls.

Main steam pressure is regulated by the combustion control system t\
maintain 900 psig throttle pressure to the turbines. Since the fou
boilers operate in parallel and the total main steam demand var;es wiith
process steam demand and electrical load, boiler controls are load-
fo]]owing based upon the pressure in the main steam system.

Control of the 295°F feedwater flow from the boiler feed system to the
boiler is regulated by three-element control of the control valves.
Feedwater and main steam flow rates to each boiler are controlled by a
level control in the boiler drum. Feedwater enters the economizer for
further heating by the exhaust flue gas prior to entering the drum.

Flow of water and water-steam mixture in the boiler is by natural circu-
lation from and returning to the boiler drum. Saturated steam from the
drum flows through the primary superheater located in the flue gas path,
then through the superheater attemperator and, finally, through the
secondary superheater before leaving the boiler.

During low-load operation of the boiler, such as startup, an economizer’
bypass circulates water through the economizer to prevent steaming in the

economizer. " f

Safety valves, in accordance with the ASME code, are installed on the
drum and main steam line for overpressure protection.

Blowdown from the boiler drum is routed to flash tanks which provide a
small amount of steam to the 50 psig steam header.
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_.3.2 Air and Flue Gas

The steam generators for the plant are a balanced draft design. The
“boiler furnace and breeching, up to and including the induced draft fan,
operate below atmospheric pressure, precluding leakage of hot flue gases
from the baoiler.

Combustion Air. Incoming combustion air is drawn into the forced draft
fan (one per boiler) through inlet air silencers and inlet control
vanes. Each forced draft fan has both an electric motor and a geared

turbine-driver connected through clutches on either side of the fan. The
inlet vane controls are adjusted to the boiler load by the combustion
control system, thus maintaining the correct volume of excess air for
complete combustion. The fan pressurized incoming air is discharged to
the steam air heater. Combustion air is heated in the steam air heater
to provide a minimum 80°F air temperature to the regenerative air
heaters. Preheat of the incoming combustion air by a steam coil lessens
the possibility of acidic condensate formation and corrosion in the
regenerative air heater.

The regenerative air heaters remove heat from the exhaust flue gas and
transfer it to the incoming combustion air. The heaters, a Lungstrom
design, continuously rotate by means of an electric motor and gear
drive. To ensure rotation, an air motor is also provided as backup.
Combustion air proceeds through the regenerative air heater where it is
heated to approximately 300°F. Separate combustion air streams are
provided to the windboxes for overfire air (secondary air), and to the
pulverizer-driven booster fans (primary air) and finally to the furnace
or pulverizers respectively. Primary-air is used as a transport fluid
for coal in the pu]verizefs and acts as a drying medium for evaporation
of water from the solid fuel.
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Combustion and Flue Gas System. In the furnace, the fuel is burned and’
the combustion heat is transferred to the water walls by convection and

radiant heat transfer. The hot flue gas proceeds through the Seébﬁdary
superheater, primary superheater and the economizer sections, before "
exiting into the flue gas breaching. The flue gas then passes through
the regenerative air heater and exits at approximately 320°F to the
electrostatic precipitator.

Particulate removal from the flue gas is by electrostatic precipitatpr
which is a cold-side, rigid?frame design. The particulate removal effi-
ciency of the precipitator is in excess of 99.8% when middlings only|are
fired as fuel. This requirement is based upon a fuel ash content of
17.4%, of which 80% is anticipated to be carried over in the flue gasﬂas
fly ash. Particulate emissions are less than 0.03 pounds per million Btu,
of heat input, and the plume opacity at the stack (assuming the flue gas
desulfurization system neither creates nor removes particulate matter) is
less than 20%. |

Flue gas exits the electrostatic precipitator at 300°F and is drawn into
the induced draft fan (one per boiler). Each induced draft fan is driven
by both an electric motor with a variable speed hydraulic coupling, and a
variable speed turbine and gear reducer. Clutches are provided on both
sides of the fan. Variable speed drives for induced draft fans are ,
desirable to protect the boiler from implosion and for control of boiler
draft. The induced draft fan pressures the flue gas and exhausts to-the
SO2 removal system which is described later under Stack Gas Scrubbing
(Plant 35). ‘

Flue gas from Plant 35 is directed to the plant stacks. Each stack has a
double flue which enables the stack to service two boilers, each with its
own flue. The height of the stack is assumed to be 400 feet and will be
adjusted to a final design value during processing of the Prevention of |
Significant Deterioration Permit. ‘
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A water. spray system with a booster pump ensures against damage by fires
in the stacks which are lined with a high service temperature fiberglass
reinforced polyester.

2.4 Steam Generator Fuel Process Description

2.4.1 Steam Generator Fuel Side

The power plant steam generators are solid fuel fired. In addition, waste
gas from the Sulfur Plant (Plant 10) is incinerated in the

boilers. Pipeline gas from Interconnecting Piping (Plant 21) at

1,000 Btu/ft3 is used for light-off and initial operation.

The fqe] systems for one boiler are shown on Flowsheet 31-C-B-8.

2.4.2 Solid Fuels

The primary boiler fuel is "middlings." Middlings is an intermediate
grade of coal from the coal washing operation. An alternate boiler fuel
is a blend consisting of 50% I1linois No. 6, 35% Kentucky No. 9 and 15%
Kentucky No. 11 coals. The fuel analysis, as received at the power
plant, is shown in Table 1 for middlings and for blended raw coal.

. Solid fuel is directed from the fuel storage silos through gravimetric
feeders to the solid fuel pulverizers. Three 50%-capacity motor driven
pulverizers are provided for each boiler. The solid fuel, reduced to

200 mesh in the pulverizers, is transported to the boiler pneumatically.
The normal burn rate for 1.2 million 1b/hr of 900 psig steam is 78 TPH of
midd1ings.

2.4.3 Sulfur Plant Tail Gas

Tail gas from the Sulfur Plant (Plant 10) is received for incineration in
the boilers. During normal operation, 25% of the waste gas is
incinerated in each of the four boilers. During emergency operation,
with two boilers in service, 50% of the tail gas is incinerated in each
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TABLE 1
BOILER FEED CHARACTERISTICS*

"Raw Coal Blend

Midd1lings
Proximate Analysis As Received, % Dry Basis,% As Received,% 'Dry Basis,%
Volatile matter 34.7 39.9 34.5 \ 40.2
Fixed carbon 34.9 40.1 34.7 . 40.3
Ash 17.4 20.0 (max) 16.8 19.5
Total moisture 13.0 ———a 14.0 -————
Total 100.0 100.0 100.0 100.0

i

Ultimate Analysis As Received,% Dry Basis,%¥ As Received,% Dry Basis, %

\

Carbon 52.62 56.32° | 65.50
Hydrogen 3.75 4.31 4.02 '\ 4,67
Nitrogen 1.02 1.17 - 1.08 L1,26
Oxygen 6.90 7.93 7.39 ' 8.59
Sulfur 5,22 6.00 (max) 2.66 L 3.09
Chloride 0.09 0.10 - 0.08 L 0.09
Ash 17.40 20.0 (max) 14.45 16.80
Moisture 13.00 = em-a- . 14,00 \.-_f;-
~ Total 100.00 100.00 100.00 1100.00
HHV, Btu/1b 11,200 - 111,700
Size Fractions Middlings,% Raw Coal
3 inch x 3/8 inch 53 Wide.
3/8 inch x 28 mesh 47 variations !
28 megsh x 0 == expected i
Total 100

Hardgrove Index

* Preliminary Estimate

60.49

45-50 (assumed)

55 (assumed)



iler.. Flow measurement and control devices proportion the tail gas to
operating boilers only. A sulfur plant tail gas analysis is provided in
Table 2.

2.5 Condensate and Feedwater Deaeration Process Description

The condensate system receives water from surface condensers and dis-
charges to the water treatment system. The feedwater system receives
water from the water treatment facilities, increases the pressure and
temperature and discharges it to the steam generators and the remainder
of the feedwater users. The system is shown on Drawing 31-E-B-4.

2.5.1 Condensate System

The two main turbine exhaust steam flows are condensed in surface conden-
sers operating at 3.5 inches of mercury absolute. Drains from each con-
denser are collected in the hotwells at 120°F. Each condenser brovides
suction to three 50%-capacity motor driven hotwell condensate pumps for a
total of six pumps. The pumps discharge to the water treatment system.
Makeup connections for initial fill and level control valves maintain
Storage in the hotwells.

2.5.2 Feedwater System

The feedwater system for Plant 31 and the other plants of the project is
divided into a low-pressure system (up to and including 600 psig nominal
pressure boilers) and a high-pressure system (900 psig nominal pressure).

Low-Pressure System. Makeup from the sodium zeolite softeners and treated

suspect condensate flow to the low-pressure feedwater deaerator. In the
deaerator, the makeup feedwater is stripped with steam from the 50 psig
header and the deaerated water is stored in the deaerator storage tank.

The deaerated water storage tank provides five minutes storage of deaerated
water (17,000 gallons) at maximum expected load for transients. Deaerated



TABLE 2
SULFUR PLANT TAIL GAS DATA*

Component mol/hr _ ' 1b/hr
H20 | 2,074.23 - 37,378
HoS | 50.19 1,710
S0, 25.09 1,603
Sé (vapor) ‘ 0.39 75
Sg (vapor) 1.55 398
oS 3.82 | 230
CS5 0.71 54
€0 | 133.88 ' 3,750
co, | 1,632.97 71,867
No+Ar 1,395.56 39,104
Hy . ‘ 59.47 120
C : 0.12 - 2
S (as Sy 1iquid) | 2.09 - 67
Total 5,380.07 . 156,363

Temperature: 320°F
Pressure (at boiler battery limits): 3.1 psig

HHV 18.1 Btu/scf

* Preliminary Estimate



nater at 0.005 cc/liter dissolved oxygen and 293°F flows to the
low-pressure boiler feed pumps.

Three 50%-capacity 600 psig system pumps and three 50%-capacity 150 psig
pumps provide water to the 600 psig feedwater header and the 150 psig
feedwater header. For each group of three pumps, one turbine driver and
two electric drivers are provided. Normally, a turbine driven pump and
motor driven pump are in service with a motor driven pump as a spare.

The 600 psig pumps supply H-Coa1® Preheating and Reaction (Plant 3), the
Sulfur Plant (Plant 10) and Naphtha Hydrotreating and Reforming (Plant
18) with feedwater. The 150 psig pumps supply Plant 3, H-Coa]*O Primary
.Separation (Plant 4), H-Coa1® Recycle Slurry Preparation (Plant 5),
Gasification and Purification (Plant 12), H-Coa]O Distillate Separation
(Plant 17) and Sewers and Wastewater Treatment (Plant 34) with feedwater.

High-Pressure System. The high-pressure feedwater system receives makeup
from the demineralized water storage tank. The feedwater is first
preheated to 278°F in Plant 12 in the Deaerator Feed Preheater (12E-115)
and then is processed in the high-pressure feedwater deaerator. As in

the low-pressure deaerator, makeup feedwater is stripped in the deaerator
with steam from the 50 psig header and the deaerated water is Stored in
the deaerator storage tank. The deaerated water flows to the
high-pressure feedwater pumps at 0.005cc/liter dissolved oxygen and
293°F, values identical to those provided by the low pressure feedwater
deaerator.

The high-pressure feed pumps (900 psig nominal System) provide feedwater
to Plant 12 waste heat boilers and Plant 31 steam generators. In
addition, these pumps provide spray water for the letdown station
desuperheaters in the steam distribution system.

Four 40%-capacity 900 psig system boiler feedpumps are provided. Two are
.urbine driven and two are motor driven. Normally, both turbine driven
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\

pumps and one motor driven pump are in service with the remaining motor
driven pump as spare.

TR
o

Other Design Features. The feedwater pumps are connected on ﬁhe suction

side by means of a "loop" header. This allows repair of valving, instru-
mentation, and equipment without plant shutdown by isolating the desired
component, The high-pressure system feed pump discharge is also provided
with a "Toop" header arrangement for ease of isolation of pumps andl
boilers. : ' \

|
A "swing" deaerator serves as a spare for either the low or high-preﬁsure

. 4

system. : {

Each main surface condenser is provided with a 100%-capacity steamjet)air
ejector and liquid ring vacuum pump for evacuation of noncondensable i
gases liberated in the condenser. Normally, the steam jet air ejectoﬁ is

. . |
1n service. '

' 2.6 Condensate and Blowdown Collection Process Description . ;

Condensates from the process plants and Plant 31 are collected for re-use
as makeup condensate.. In addition, boiler blowdown from Plant 31 and
process plants' waste heat boilers is collected in Plant 31 and routed Fo
Sewers and Wastewater Treatment (Plant 34). The system is shown on
Drawing 31-D-B-12.

2.6.1 Process Plant Condensate

Condensates from the Phosam unit reboiler in Sour Wafer Treating (Plant 9)
and debutanizer reboiler in the Gas Plant (Plant 7) are collected at
600 psig at 489°F and routed to a series of flash drums in Plant 31.

)

Steam is vented from the flash drums to the 50 psig steam header and con- -
densate at 298°F flows to three 50%-capacity motor driven condensate flash



_.um drain pumps. During normal operation, two of the pumps will operate,
with the third as spare. Discharge from the drain pumps is routed to
drain coolers in the Plant 31 water treatment area.

2.6.2 Boiler Blowdown

Boiler blowdown from the Plant 31 boilers and Gasification and Purifica-
tion (Plant 12) waste heat boilers is collected at 900 psig and 534°F and
routed to four flash drums in Plant 31. Waste heat boiler blowdown from
H-Coa1® Preheating and Reaction (Plant 3), the Sulfur Plant (Plant 10),
and the Naphtha Hydrotreating and Reforming plant (Plant 18) is collected
at 600 psig and 489°F and routed to the flash drums in Plant 31. Boiler
blowdown from Plant 3 and H-CoaJC)Primary Separation (Plant 4), H-Coa]O
Recycle Slurry Preparation (Plant 5), Gasification and Purification
(Plant 12), H-Coal® Distillate Separation (Plant 17), and Sewers and
Wastewater Treatment (Plant 34) is collected and routed to one flash drum
in R]ant 31.*

.Steam from the flash drums is vented to the 50 psig steam header and
flashed blowdown flows to three 50%-capacity motor driven pumps. During
normal operation two of the pumps wi]] operate, with a third pump as
spare. These pumps transfer flashed blowdown to Plant 34 for further
treatment.

2.6.3 Miscellaneous Drains

Two atmospheric condensate tanks are provided to receive miscellaneous
suspect condensate. This condensate is formed at steam piping low points
during startup and normal operation and at gland steam drains from the
power turbines and gland quench leakoffs from the boiler feed pumps.

*Area blowdown flash drums may be added during detail design.



These condensate tanks are vented to the atmosphere. The drainage

produced is pumped to the suspect condensate storage tank for reuse.
Four 100%-capacity motor driven pumps are provided, two for each tapk, o

One pump will operate from each tank, with the other as spate. o

2.7 Service Water and Closed Cooling Water Systems Process Description

A common cooling system provides equipment cooling and turbine surface con-

denser cooling. The diagram of the system is shown on Flowsheet 31-C-B-7.
' |

i
Service water is supplied from Water Systems (Plant 32) through anh under-

2.7.1 Service Water System

ground header. The service water flows to the turbine surface condenser |
inlet water boxes and cooling water heat exchangers. Waste heat is
rejected to the cooling water as the water flows through the exchangen
tubes. The heated service water is returned to Plant 32 through the
underground header. ‘

The design service water inlet cooling water temperature is 85°F. The
cooling water heat exchangers and turbine surface condensers are consery-
vatively designed for a maximum 90°F inlet water temperature..

2.7.2 Closed Cooling Water System !

A separate closed loop system cools the equipment. Corrosion inhibited‘
(6,000 ppm Boron Nitrite) demineralized water circulates through equip-
ment coolers and cooling water heat exchangers. This system protects the
equipment coolers from plugging, scaling, and corrosion that is, at
times, associated with the service water system.

The system consists of piping, valves, three 50%-capacity cooling water
pumps, three 50%-capacity cooling water heat exchangers, chemical feed

tank, and a head tank for thermal expansion and makeup. The closed loop
system circulates demineralized water at a maximum of 95°F to the equip-

ment coolers (5°F approach to 90°F service water temperature).
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.8 Boiler Feedwater Treatment Process Description

The boiler feedwater makeup and treatment systems replenish the losses of
the entire project steam, condensate and feedwater systems. The water
treatment facilities consist of:

) Treated boiler feedwater subsystem
] Suspect condensate subsystem
o Demineralized water subsystem

Refer to Flowsheet 31-E-B-1 for the flow rates for system losses and nor-
mal system flow rates. The water treatment subsystems are shown on Flow-
sheet 31-E-Z-1. Table 3 presenting expected input and effluent water
qualities, follows. ' |

- 2.8.1 Treated Boiler Feedwater Subsystem

The project requires a large flow of treated feedwater to replenish losses
in feedwater and steam systems. The treated boiler feedwater subsystem
provides a portion of the water treatment required.

Ohio River water is treated by cold lime softening and gravity filtration
in Water Systems (Plant 32). The pretreated water from Piant 32 cold lime
softeners is routed to the Plant 31 sodium zeolite softening system. This
system consists of the following major compdnents:

[ Three 50%-capacity softener units, Suspect
Condensate Filters (31Z-102 A through C)

) Vessel charges of sodium zeolite resin, 215 ft3
of resin per softener

. One belowground combination salt storage/brine
sump, 17 ft diameter x 8 ft depth, with 38 day salt
supply

° Two 100%-capacity Sodium Softener Regeneration

Brine Pumps (316-120A in service, 31G-1208, spare)

° Three 50%-capacity Sodium Softener Booster Pumps,
(31G-=119A through C)
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Table 3
WATER ANALYSIS

WATER SOURCE OHIO RIVER

c 7. Raw Water-Ohio River-Parameter Worst Month Value

o |2. Cold-Lime Softener-Clarifier/Gravity Flltered Effiuent (Note 1)

:; 3. Sodium-Cycle Softener (“Zeolite") Effluent

:: a. Returned Condensate-Effluent from Suspect Condensate Filters (Note 2)

s |s. Influent to Demineralizers (2,685 GPM Condensate; 185 GPM Na Softened)

6. Demineralizer Effluent (Two Bed Strong Acid-Strong Base)
CONSTITUENT PPM COLUMNS
1 2 3 ) 5 . 6
Calclum (Ca*™) cco; | 113 66 1 Otol
Magnesium (Mg*™*) CsCO3 | 50 45 1 O,to 1
Sodium (Na*) CaC0Oy 52 52 161 1 to?2
Potassium (K7) CaCO4 5 5 5
CaCO4 . 1

TOTAL CATIONS Cacos | 220 168 168 22 | 32 1to 4
Bicarbonate (HCOS) CaCO4 "') 48

Carbonate (CO—) CaCO3 | g7* 35

Mydroxide (OH~) CaCO4 47 0 to 2
Chtorids (CH) CaCOy 42 42 42 0t 2
Sulfate (SO-:) CaC0O3 97 97 97 ’
Nitwram (NO=) CaC0.

3 3 '

TOTAL ANIONS X CaCOa ?26 474 ]az ) tQ 4
iran, Tusl (] 42% }g

L3roon UIoRioe, Fres a0y 3 1

Sillea Si0g 6 5 ] 5 5 0.2
Residual Chlorine

Turbidity

Cator

o4 (Range) 6.9t07.6[{9.5t010.9 6.0to8.0/.0to7.4 [7.0%07.2({7-.0t69.0
Tempersture o 85 85 89 y4er4 118 18
TDS PPM 220** 170 170 50 60 2 to 4
TSS (Note 1) 472 L1 None 41 <1 None
Standard Conductivity UMHOS 10 to 20

NOTES Note 1-Data Used for softener-clarifier design

Note 2-Representative condensate from similar cycle plants

Ho-s0730 (1/75) *Represents "M" Alkalinity ** Represents Average of 12 month value.
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....S subsystem normally requires a total flow rate of 1,520 GPM of
treated boiler feedwater. Approximateiy half, 760 GPM, of this
requirement is provided by Sewers and Wastewater Treatment (Plant 34)
waste evaporator and wet air oxidation system condensate. The remainder
of the required makeup, 760 GPM, is provided by the sodium zeolite
softening system.

The sodium zeolite softening system has a total design capacity of
2,280 GPM.

One softener is normally in operation with the other two softeners either
regenerating or in standby. Each softener has a net service capacity of
24 hours based on the stated flow rate (760 GPM) and inlet water with

165 ppm total hardness. Salt (NaCl) consumption for regeneration during
normal operation is 2,150 pounds per day. Regeneration waste is approxi-
mately 53,200 gallons per day (37 GPM average). This waste stream is
routed to Plant 34. '

~The sodium zeolite system supplies the total plant makeup boiler
feedwater requirement of 1,520 GPM when the waste evaporator and wet air
oxidation system condensate are interrupted. The processing capacity
during these circumstances is provided by operating two of the softeners
insﬁa]]ed, while the other is in standby or regeneration. DOuring this
condition, the total salt consumption is 4,300 pounds per day.

Regenerant waste is 106,400 gallons per day (74 GPM average). This waste
stream is also routed to Plant 34.

Treated water from the Plant 34 evaporator and wet air oxidation system
js combined with softener effluent in the Treated Boiler Feedwater Tank
(31D-101).



2.8.2 Suspect Condensate Subsystem

This subsystem collects, cools and filters hot condensate from 150 psig and
50 psig systems. The filtered suspect condensate flows to the lbw-bressure
boiler feedwater system Deaerator (31C-103). This deaerator supplies the
600 psig, 150 psig, and 50 psig boiler feedwater systems.

Hot condensate from the 150 psig and 50 psig systems at 366°F and 298°F,
respectively, is collected and routed through a series of coolers. The
coolers reduce the temperature prior to storage. Three 50%-capacityﬂhigh'
temperature U-tube-type 150 psig Suspect Condensaté Coolers (31E-104 A
through C) cool the 150 psig, 366°F suspect condensate to 216°F. Conden-
sate from these coolers is mixed with the incoming 50 psig suspect \
condensate at 298°F and further reduced in temperaturé by three addit{ona]
50%-capacity 50 psig Suspect Condensate Coolers (31E-105 A through C).l
Suspect condensate exits the cooler system at 202°F and is stored in the ,
Suspect Condensate Storage Tank (31D-104). The medium used for the cdo]ing
is the condensate feed to 31C-103. Effluent from the suspect condensaie

storage tank is pumped through filtration units. ‘

Filtration is carried out in three 50%-capacity each, precoated leaf-type
Suspect Condensate Filters (31Z-102 A through C). These filters remove
particulates and traces of o0il and grease from the condensate.

|
Solka flock is used as the precoat material. It has excellent oil removal
characteristics and does not leach off undesirable constituents, such as
silica.

The precoat filter system consists of the fo]]owing_major components:
0 Three horizontal, multileaf precoat Suspect
Condensate Filters (31Z-102 A through C), United
States Filter "Auto Jet" 900 (or equal)

(] One Suspect Condensate Filters Regenerant Assembly
(31v-103)
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~uSte water resulting from the operation of these filters is proportional
to the amount of suspended materials removed from the condensate. Each
precoating cycle normally produces one and one half to two vessel filter
volumes of waste containing the contaminants removed from the condensate
during the service run.

During normal operation (1,800 GPM) two filter units are in service. The

third unit is precoating or is in ready standby.

Effluent from the filtration units is monitored for high hydrocarbon as
total reactive carbon and high conductivity. In the event that high
hydrocarbon content is detected, the effluent from the filters is recir-
culated to the suspect condensate storage tank for additional filtra-
tion. . In the event that high conductivity is detected, indicating high
dissolved solids, the treated suspect condensate is discharged to the
Tow-solids cooling tower. Additional makeup required to replace the
wasted suspect condensate is drawn from the Treated Boiler Feedwater Tank
(310-101). '

2.8.3 Demineralized Water Subsystem

Condensate from turbine after condensors in the Gas Plant (Plant 7),
Gasification and Purification (Plant 12), the Oxygen Plant (Plant 15),
andiP]ant 31 is routed to the Demineralizer Feed Tank (31D0-102). A small
flow of sodium zeolite softened boiler feedwater also enters 31D0-102.

Water from the Demineralizer Feed tank is treated by ion exchange
demineralizers. The demineralizer subsystem consists of the following
major components:

¢ Four 33%-capacity Demineralizer Cation Units
(31Z-104 A through D)
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o Four 33%-capacity Demineralizer Anion Units t
(31Z-105 A through D) :

° One horizonta]lAcid Storage Tank (31D-109)

° Two horizontal Caustic Storage Tanks (31D-108 A and B)
° Cation Beds Regenerant Assembly (31V-102)

® Anion Beds Regenerant Assembly (31vV-101)

0 Three 50%-capacity Deaerator Feed Pumps
(31G=103 A through C)

|
During full load operation three cation and anion exchangers are in |
service with a total flow of 2,870 GPM, while the fourth exchanger of
each type is regenerating or in ready standby. With this operating mode

and under design load conditions, one regeneration is required per
eight-hour shift.

Under full load operation, the anion exchangers produce 93,525 ga]lonélof
low solids waste and 23,379 gallons of high solids waste per day. The
cation exchangers produce 74,031 gallons of low solids waste and

23,559 gallons of high solids waste per day. This waste is routed to -

|
Sewers and Wastewater Treatment (Plant 34). ‘

\

Based upon full load operating conditions, chemical consumption for thel
demineralizers is approximdlely 4,110 pounds ot Y8% sulfuric acid per day

~and 4,920 pounds of 100% sodium hydroxide per day, not considering neu-

tralization of the regeneration waste effluent. ‘

:
Effluent from the demineralizer plant is stored in the Demineralized ‘

|
Water Storage Tank (310-103). '

The majority of demineralized water, 2,870 GPM, is pumped from the
demineralized water storage tank through Gasification and Purification
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(rlant 12) where it recovers 230.6 x 106 Btu/hr of heat before returning

to the Plant 31 Deaerator (31C-101) for the 900 psig boiler feedwater
system. A small intermittent flow of 50 GPM is also delivered for use as
wash water for the amine absorber in the Gas Plant (Plant 7).

2.9 Coal Handling

Two full-capacity belt conveyor systems are used intermittently to fill
boiler 5ilos for all four boilers. The coal handling reclaim system
receives coal from a linear pile in the yard by a scraper type reclaimer
and delivers it to the boiler coal silos at a rate to maintain full or
nearly full coal silos during plant operation. To accomplish this, the
entire reclaim system is operated intermittently for approximately four
hours per shift. The system operates in a safe, reliable and economical
manner with minimum vibration, noise and dust escape.

Each boiler has three pulverizers and three coal silos 6n the front

side. Silos are sized such that any two silos (one silo, feeder and mill
not operating) contain sufficient coal to provide 12 hours of operation
at maximum continuous rating. Provision is made for selective filling of
silos. The system is designed to operate for eight hours without offsite
power,

A-minimum of four hours storage is maintained in each silo, providing
éight hours boiler operations at maximum continuous rating during loss of
offsite power when the coal handling system is inoperative and coal silos

cannot be replenished.

The stated capacities of coal handling equipment and silos are based upon
an average coal bulk density of 50 1b/ft~.

2.9.1 System Description

The coal handling reclaim system, shown schematically on Flowsheet
|-D-B-9, originates with the scraper type reclaimers. Plant 31 portion of
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the reclaim system originates at the Coal Surge Bin (31T-105) and extends
to the Pulverizer Gravimetric Feeders (31T-104 A through L). Two full-

| capacity redundant reclaim systems consisting of crushers, belt feeders,
and trippers are provided. )

Occasionally wet coal, which has both a high moisture content and a:high
fines content, is received, Wet coal is difficult to handle because it

does not flow evenly. To facilitate handling, all sloped hopper, cﬁute and
silo surfaces in sliding contact with the coal flow are stainless steel
lTined and steeply sloped (55° minimum valley angles and/or 60° side slopes).

The normal boiler feed coal will be dewatered middlings from Coaj Washing
(Plant 27). To minimize coal dust problems the surge bin, the belt
feeders, the tripper belt conveyors and the silos are enclosed by a gallery
‘which extends over all the silos. The five Dust Collection Systems
(31T-102 A through E) collect fugitive dust from the transfer points,: the
surge bin, the belt feeders and the silos as shown on Flowsheet 31C-B-9.
The collected dust is caught in bag filters and discharged on the belt
conveyors to thé coal silos.

Each dust control system has its own C02 fire protection system including
gas supply. Deluge water systems are provided for fire protection of all-
conveyors. Provision is made for N, or COZ inerting of coal silos. \

2.9.2 Syétem Components |

The system components are discussed in the following paragraphs.

The Coal Surge Bin (31T-105) is a common coal feed point for all four i
units. This bin is also used for purging all reclaim belt conveyors \
upstream of the surge bin. Two equally sized hopper outlets on the surge
bin have a coal valve so that the feeder below can be isolated from the
coal flow for maintenance.
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... surge bin feeders are variable speed belt type. This type is furnished
because the feed rate is less affected by changes in coal characteristics
than other types, Varying the feeder belt speed controls the feed-rate,
and variable speed feeder drives are furnished for this purpose. The belt
feeders have full length covered skirts to increase the maximum capacity.
Each feeder has a 30-inch wide belt and is equipped with an adjustable
strike-off plate for adjusting the profile of the material on the belt.
Maximum design feed rate is 200 TPH. The feeders are completely enclosed
to prevent dust escape, and two Belt Conveyors (317-101 A and B) are
positioned below their respective belt feeders to automatically gather and
remove feeder belt spillage. '

Two 24-inch-wide belt Coal Gallery Conveyors (31T-101 A and B) convey the
coal from the belt feeders to the silos. The conveyor pulleys, of welded
steel construction, are driven by 50 hp motors connected through double
reduction parallel shaft reducers. All troughing idlers are three equal
roll, 35-degree trough type. Belt elongation and tension are automati-
ca]]y'controlled by gravity takeup pulleys. The conveyors are assembled
from standard structural shapes. A 10-gauge spillage plate is provided
under the troughing idlers at the conveyor loading area and above the
gravity takeup. -

2.10 Ash Handling

The ash handling system is composed of the fly ash and the bottom ash
handling subsystems. It is designed for.plant operation at 100% capacity
on coal with a 24% maximum ash content. Since actual division of the fly
and bottom ash is not known until operation of the boilers, each subsys-
tem is designed for a maximum anticipated volume. The fly and bottom ash
handling subsystems are designed for 85% and 35% respectively of the -
maximum ash content.
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The stated capacities of ash handling equipment such as bottom ash:
dewatering bins and fly ash silos are based upon an average bulk density
of 45 Tb/fts.

2.10.1 Fly Ash Handling Subsystem

The fly ash handling subsystem removes the ash produced by combustién of .
coal in the boiler furnace and collected in air preheater and electrosta-.
tic precipitator (or bag filters) hoppers. This ash is conveyed pneuma- °
tically from individually controlled airlocks on precipitator and ai?
preheater hoppers to a common dry storage silo for four units. A boiler
operating at maximum continuous rating will generate approximately 4 TPH
of fly ash. This sub-system is designed to remove fly ash at the ratg of
20 TPH.

System Descriptioh. The subsystem handles the ash collected in the air
preheater and the electrostatic precipitator hoppers. The fly ash sub-

system, shown schematically in Flow Diagram 31-D-B-10, originatqs at
precipitator and air preheater hoppers and extends to the fly ash storage
silo. Ash storage capacity for electrostatic precipitators and air pré-
heater hoppers is for 12 hours to permit an approximate eight-hour emer-
gency shutdown of electrical supply prior to necessitating a shutdown of
the boilers. Each boiler has a unitized fly ash handling subsystem,
except for two 100%-capacity ash transport lines, fly ash storage silo L
and associated equipment common for four boilers. '

Eight 100%-capacity electric motor driven positive.displacement Transport
Air Blowers (31K-103 A through H) are provided for four units. Each
blower supplies the required air to convey ash from electrostatic
precipitator and air preheater hoppers to a silo through either of the
two ash transport lines. These blowers are equipped with the required
lubrication/cooling system and silencers.
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.1 air-lock valve transfers fly ash from a hopper operated at one
pressure to a conveying line operated at a higher pressure. Each
precipitator and air preheater hopper will be equipped with an air-lock
valve. | ’

Two 100%-capacity blowers provide the seal air required for air lock
valves. A total of eight Seal Air Booster Blowers (31K-104 A through H)
are provided for four units. The seal air is taken at atmospheric
pressure and pressurized to 17 psig for sealing the air lock valves on
precipitator and air preheater hoppers.

Two 100%-capacity ash-conveying lines, common to all four boilers, are
provided. These lines and-fittings are of hard iron alloy. Integral
wear-back tangent end fittings are used.

The Fly Ash Stdrage Silo (31D-118) provides for 72 hour storage of the
ash produced in all units. The silo is a flat bottom type, equipped with
air slides inducing the flow of fluidized ash to the discharge outlets.
Two 100%-capacity electric motor driven Aeration Blowers (31K-105 A and
B) are provided. Two 100%-capacity electric heaters are also provided
downstream of the fluidizing air blowers. The silo has two 100%-capacity
bag-vent filters to prevent the discharge of dust into the transporting
air while the silo is being filled. Two full-capacity Truck Chute
Exhaust Fans (31K-106 A and B) convey the dust laden air to the silo
during ash unloading into trucks. '

System Operation. The fly ash handling subsystem is completely automatic
and sequential. The sequential operation encompasses either individual

hoppers or selected groups of hoppers in accordance with the system
supplier recommendations.

Controls operate on a timed basis determined by the amount of ash stored
in each row of collector hoppers. Individual air locks on any given row

,/'
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are carefully interlocked with the other air locks on the same rowito
prevent discharge of more than one at a time.

This subsystem transports ash to the fly ash storage silo from the pre-
cipitator and air preheater hoppers. Ash from each unit is removed for
about two hours once each eight-hour shift. The ash removal from all
four units can be accompliished in about three to four hours using both
ash transport lines each shift. Fly ash from the silo is trucked offsite
to Landfill (Plant 44) using special trucks.

The fly ash handling subsystem is designed to contain all dust withiﬁ the
system. Appropriate safeguards such as vent filters and truck chute fans
are provided to preclude particle emmission to the environment. -

2.10.2 Bottom Ash Handling Subsystem

This subsystem handles the ash collected in the bottom ash hopper and at
the economizer. It also handles the rejects from the coal pulverizers
collected in the mill rejects hoppers. Bottom ash, economizer ash and
mill rejects are sluiced to dewatering bins from which they are taken to
Landfill (Plant 44) for disposal. The subsystem is designed for an ash
removal rate of 18 TPH and to be operated approximately one hour per |
boiler per shift when operating at design rates.

This ash handling subsystem, shown schematically on Flow Diagram
31-E-B-11, driginates at the bottom ash hobper, economizer ash hoppers,
and coal pulverizer rejects hoppers. The subsystem then extends to the
Ash Transfer Tanks (31D-114 A and B) and Ash Dewatering Bins (31D-111 A
and B). The water used for sluicing is recovered from the ash slurry and
is recirculated by pumps to the various hoppers. !

The bottom ash handling subsystem for each boiler is unitized except for '

common ash transport, recirculating water, seal water lines, dewatering
bins, and settling and surge tanks.
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rurnace bottom ash is collected and stored in a water impounded, grav-
ity feed type hopper with a storage capacity of 16 hours. A water seal
between the boiler and the upper rim of the hopper provides for furnace
pressure differential and the downward and. lateral expansion of the
boiler. The steel shell of the hopper is refractory-lined for protection
from abrasion and radiant heat. Recirculating water cools the bottom ash
hopper refractory and the furnace hopper seal. The bottom ash hopper has
one ash discharge obening in the center, with large sluice doors, a
high-capacity extra heavy-duty double roll clinker crusher, and an
ejector pump.

Recirculation water from a surge tank is used to sluice ash from the
hopper upon initiation of the bottom ash subsystem by the plant
operatof. The crushed ash is sluiced by ejector pumps to the-transfer
tan#§7_hThe ash is then pumped to the bottom ash‘dewatering bins.

Economizer ash is assumed to be 10% of the total ash and is continuously
conveyed by gravity, aided by flue gas flow, through downcomers from the
economizer hopper to the economizer ash collection tank with a storage

capacity of 16 hours. A generously sized vent line connected downstream
of the air preheater ensures a good flue gas flow through the downcomers.
This eliminates condensation in the downcomers by keeping them hot and

also improves ash conveying. This tank is equipped with a high-capacity
heavy-duty clinker crusher and ejector pump. Recirculation water is used
for makeup and for sluicing ash from the collection tank to the transfer

tanks. The economizer ash is then pumped to the dewatering-bins. —

Each pulverizer mill has a storage hopper in which mill rejects are
continuously collected. Using the ejector pump under each hopper, the
mill rejects are transferred into the transfer tank. Al1l the hoppers for
one boiler can be emptied simultaneously. The mill rejects are then
pumped to the dewatering bins. The mill rejects are assumed to be 1% of
the total ash.
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Mill rejects, economizer, and bottom ash are collected in either of the
two Ash Transfer Tanks (31D-114 A and B). These tanks are sized to hold
at least four minutes supply of ash water to the bottom ash pumps. Two
full-capacity Bottom Ash Pumps (31G-138 A and B) move ash from the trans-
fer tanks to the dewatering bins.

3 capacity,

Two Ash Dewatering Bins (31D-111 A and B) each with 6,750 ft
are provided as temporary storage for coarse ash from the sluice system
and to separate the water and ash collected in the bins as a slurry.. The
majority of the ash in the slurry settles and is retained in the bin
while the water overflows to the settling tank with a minimum amount'of
solid particulate matter. The dewatering bins are capable of dewatering
the retained ash and of discharging it to trucks or other suitable trans-
port on demand. The bins are used alternately, one receiving, the other
dewatering or unloading ash. The bin selection is made from the control

panel.
Overflow water from the dewatering bins is collected in a Ash Settling
Tank (31D-112) where additional fine ash is removed and from which the
water overflows to the surge tank. The sludge collected at the bottom of
the tank is returned to the dewatering bin by Sludge Return Pumps '
(316-125 A and B).

An Ash Surge Tank (31D0-113) collects clear water received from the
settling tank. Clear water is returned from the surge tank to the boilér
area by recirculating pumps, and sludge collected at the bottom of the
tank is returned to the dewatering bins.

Clarified water from the surge tank is recycled to the plant to minimize
water makeup and plant water disposal requirements. The dewatering bins "
receive water from the transfer tank and the ash sump. Pumps used to l
circulate the clarified water in the surge tank are materials-handling
type with wear resistant materials to minimize outages and maintenance

due to wear from abrasive particles which fail to settle out while in the
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--:tling and surge tanks. Two full-capacity continuous Recirculation
Pumps (31G-122 A and B) are provided for continuous recirculation and two
full-capacity conveyor Recirculating Pumps (31G-121 A and B) are provided’

for circulation of water required during ash sluicing.

Clarified water is recirculated from the surge tank after pH adjustment
and filtration for use as seal water for the various bottom ash pump
seals. Emergency backup water is suppiied by the service water system in
the plant. Plot plan considerations dictate that two separate seal water
supp]y»systems be provided: one for the pumps at the dewatering bin area

and one at the boiler area.

A large sump with a decanting weir receives water from the various boiler
area bottom ash drains and overflows and coal silo drains. A jet pump in -
the decanting section removes the accumulated solids and returns them to
“ejther the bottom ash hopper or the transfer tanks. Two full-sized Ash
Sump Pumps (31G-126 A and B) with wear resistant materials pump the
decanted water to the dewatering bins or the settling tank.

A sump in the dewatering bin area receives the drain water from the
dewatering bin drip pan drain connection as well as the drained water

from the dewatering bin decanters. In addition, the sump pit is utilized
as a receiving pit for debris accumulated after an area cleanup. The
slurry from the pit is then returned to the dewatering tanks by the bin
area Dewatering Area Sump Pumps (31G-124 A and B). Two pumps are
provided: one operating and one spare.

Bottom ash area cleaning is accomplished in the following manner. A
three-inch header with two-inch hose connections, complete with quick
disconnect couplings and isolation valves, runs alongside the boiler in
the mill area and the back of the boiler in the bottom ash area. A
two-inch by 50-foot long hose, with a quick disconnect coupling and a
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nozzle, is supplied for cleaning the ground floor in the boiler aréa.
Water for this header is supplied by the recirculation water pumps{
System Operation. The bottom ash handling subsystem allows for semi-
automatic ash removal when it is manually initiated at the ash handling
system control panel located near the bottom ash hopper. The operation
of all pumps, clinker grinders and valves is initiated'manua]iy from the
Tocal control panel. Normal bottom ash sluice operation takes place in
the following sequence: )

1.  The recirculation water pump and the material !
handling pump (bottom ash pump) are started first. {
Water pumped out by the material handling pump is , }
compensated for by the recirculation water pump via

a level control valve. : =
2. Ash sluice water booster pumps are started. ' '

3. Bottom ash removal is then initiated.

4; After bottom ash removal, the economizer ash i
removal operation is initiated. ‘

5. After economizer ash removal, the mill rejects
removal operation is initiated.

6. After mill rejects removal, the ejector pump in the
bottom ash sump is initiated. :

7. After bottom ash sump material removal, ash sluice
water booster pumps are stopped.

8. After the bottom ash sluice line is flushed clean,
the bottom ash material handling and the recircula-
tion water pumps are stopped (in that order).

9. In freezing weather the bottom ash sluice line is
kept drained when not in use.

Bottom ash is sluiced from only one unit at a time and once each eight
hour shift. The ash removal for all four units can be completed in about
three to four hours each shift.
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~akeup System. The bottom ash subsystem separates the ash from the water

and recirculates the water contained in the subsystem. Water is lost by
the system in two ways: by removal from the subsystem of that water
retained in the voids of the dewatered ash when the ash is discharged
from the bins, and by evaporation. '

An automatic makeup valve adds service water into the surge tank as
required to make up for the losses. This makeup valve operates only at
Tow level in the surge tank and adds only the water required to maintain
the operation of the subsystem. When makeup water is required, the rate
of flow must be sufficient to keep up with the maximum rate at which the
various pumps are removing water from the surge tank. This high flow
rate occurs for only a short period of time.

System Parameters. System parameters are as follows:

d Boiler aSh‘ggﬁe}ated pér ” 1.6 TPH
boiler operating at maximum
continuous rating

° Bottom ash removal rate (design) 18 TPH

° Ash removal time per boiler 0.75 hour
per eight-hour shift

° When bottom ash is sluiced (One unit

at a time)
- Recirculating water from 2,000 GPM
surge tank

-  Seal water (treated : 140 GPM

recirculated water from
surge tank)

- s Ash slurry to dewatering bins 475 GPM
(15% ash, 85% water by weight)
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- Overflow water returned from 1,740 GPM
boiler ash area sumps

[ When bottom ash is not sluiced
- Recirculating water from 1,600 GPM- .
surge tank '
i
- Seal water (treated 140 GPM v

recirculating water
from surge tank) ‘ i

- "Ash slurry to dewatering bins 0 GPM i

l
- Overflow water returned from 1,740 GPM
boiler area ash sumps ‘
1
(] ' Makeup water per day . 36,000 |
(from service water system) gallons ’
. Makeup flow rate and time 1,600 GPM for

22.5 minutes |

2.11 Electrial System

In-plant electrical generation is installed to provide electrical power
to critical loads in the event of loss of offsite electrical power.
Under normal operating conditions the plant generators are synchronized
to the offsite power. The plant system is automatically disconnected
from offsite power, isolating the plant system, if there is an electrical
power failure external to the plant. The plant turbines in service, and
their associated generators, will bégin to slow down as they attempt to.
carry excessive loads which could lead to an entire plant collapse. To‘
avoid such a collapse, selected loads will be dropped by means of,hfgh-i
speed under frequency relays in order to preferentially supply essential
loads. Loads are grouped into feeders so that nonessential or noncriti-
cal loads can be dropped first, and that essential loads may be main-
tained to the 1imit of generation capacity.
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_.11.1 Generators

Two turbine driven hydrogen-cooled generators, each rated 26.8 MW, .85
power factor, 13800 V, 3-phase, 60 Hz are provided. Each generator a
3,600 rpm single automatic extraction condensing machine, is connected to
metal-clad switchgear via ségregated phase bus duct and circuit breaker.
The generator neutral is 1ow-résistance grounded. The generators supply
all essential service loads in the project.

2.11.2 Main Step-Up Transformers

Two main step-up transformers, each rated at 50/66.7/83.3 MVA, 65°C,
161/13.8 kV, forced air/forced air cooled, OA/FA/FA are provided. The
low-voltage winding is wye connected, low-resistance grounded. The high-
voltage side of each transformer is connected to a 161 kV substation via
underground cable. The low-voltage side of the transformer is connected
to the 13.8 substation via 15 kV nonsegregated phase bus duct.-and circuit
breaker.

2.11.3 13.8 kV Substation

Two double-ended 13.8 kV substations are provided. The switchgear
employs 13.8 kV circuit breakers rated for 1,000 MVA interrupting duty.
The switchgear is of the indoor class.

2.11.4 Auxiliary Transformers

Four power distribution transformers are provided and are rated

12 MVA, 13800/4160 V. The high-voltage winding is delta connected. The
low-voltage winding is wye connected. The Tow-voltage neutral is low-
resistance grounded. Each transformer is sized to carry the full load
power requirements of both ends of the 4160 V switchgear to which it
connects. The high-voltage winding is connected via cable to the 13.8 kVA
substation. The low-voltage winding shall be connected via nonsegregated
phase bus duct to the 4160 V switchgear.
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2.11.5 . 4,16 kV Substation ‘

Two double-ended 4160 V substations are provided, one servicing Plant 37 4
and one servicing Stack Gas Scrubbing (Plant 35). The switchgear employs

4160 V breakers for nonmotor circuits and 4160 V fused motor starters for

motor feeders. The switchgear is rated for 350 MVA interrupting duty.

The switchgear is of outdoor design. \

2.11.6 480 V Substation | \

A double-ended 480 V load center/MCC substation is provided to conveki-
ently service 480 V loads in Plants 31 and 35. The transformers .are
1500 kVA rated for outdoor service.

2.11.7 Batteries

Two station type 125 V batteries are installed common to Plants 3] and
35 for emergency oil pump motors, and normal d-c power to-metal-clad \
switchgear and load center.

2.11.8 Division of Loads . x -
t

In the event of loss of offsite power, the power source to the non- !
esséntia] loads is tripped. Loads are tabulated per Tables 4 and 5. The
total running load under normal operation for Plants 31 and 35 and
Instrument and Plant Air Systems (Plant 36) is 14 MW, of ‘which 10 MW is'
for essential service loads. :

E
Motors up to and including 200 hp are supplied from 480 V motor starters.
Motors from 250 hp up to and including 2,500 hp are supplied from 4160.V
motor starters. ‘
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LE-2

Forced Draft Fan

Induced Draft Fan
Pulverizer

FGDS 4160 V (Booster Fan)
FGDS 480 V (Absorber)
FGDS 4160 V (Regeneration)
FGDS 480 V {Regeneration)

900 #BFP

600 #BFP

150 #BFP

D/A Feed Pump

Cooling Water Pump
Precipitator

Ash Handling (Bottom Ash)
Ash Handling (Fly Ash)
Coal Handling

Boiler Accessories

Turbine & AC Cont.
and Battery Charger

Lighting & HVAC
Plant 31 Water Treatment
Plant 36 Air Compressor

Total (5), (6)

(1) Alternate or Spare

Table 4

ELECTRICAL LOAD TABULATION
PLANTS 31, 35 and 36
{Normal Operation)

(2) kVA = hp x .746 = hp x .975
85 pF x .9 eff

(3) Two pulverizers @ 263 hp per boiler normal operation
Two pulverizers @ 350 hp per boiler @ MCR.

(4) 2 867 KkVA

() 32 059 kVA or 27 250 KW total connected

(6) 16 206 kVA or 13 775 KW total running

Total Plant 35 Plant 35 " Plant 3 Plant 31
Per Boiler Plant Bus No. 1 Bus No. 2 Bus No. 1 Bus No. 2
hp hp kVA kVA kVA kVA kVA kVA kVA kVA
(MTR Drive) (MTR Drive) Connected Running Connected Running Connected Running Connected Running
500 2 000 975 (1) 975 (1)
600 2 400 1170 (1) 1170 (1)
3=1050 4 200 2048 1026837 208 102403
1250 5 000 2438 1543 2438 1543
125 500 245 146 245 146
Common 2 700 1316 1003 1316 1003
Common 830 405 205 405 205
Common 2= 1 700 829 829. 829 )
Common 2= 440 215 (1) 215 215
Common 2= 240 17 (1) n7 17
Common 2= 200 \ 98 98 98 (1)
Common 3= 180 59 1) nz 17
416 1 664 812 373 812 373
Common 245 790 327 790 327
Common 12717 1216 380 1216 380
Common 170 131 76 13 76
50 200 98 49 98 49
Common 385 188 188 188 188
Common 1 608 784 784 784 784
Common 1130 , 604 . 342 604 342
Common 3= 3 000 975 (1) + 1950 1950
3991 {4) 30 069!5) 5379 2897 6154 4847 10134 4470 10192 3992
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Table 5

ELECTRICAL LOAD TABULATION
PLANTS 31, 35 and 36
(With Loss of Offsite Power)(7)

CorT\(r)lzta:]ted Plant 35 Plant 35 Plant 31 Plant 3
Per Boiler Plant Bus Neo. 1 Bus No. 2 Bus No. 1 Bus No. 2
hp - hp kVA kVA kVA kVA T kKWK RV kVA kVA
(MTR Drive)  (MTR Drive) Connected Running Conrected Runring Connected Running Connected Running
Forced Draft Fan 500 2 000 975 (1) 975 (1)
Induced Draft Fan 600 2 400 1170 (1) 1170 (1)
Pulverizer 3=1050 4 200 2048 6833} 2040 6833
FGDS 4160 ¥ (Booster Fan) 1250 5 000 2438 1029 2048 1029
FGDS 480 V (Absorber) . 128 500 245 98 245 98
FGDS 4160 ¥ (Regeneration) Common 2 700 1316 l003(8) 1316 1003(8)
FGDS 480 ¥ (Regeneration) Common 830 405 208! 408 205(8)
900 #BFP Common 2= 1 700 829 829
600 #BFP Common 2= 440 215 215
150 #BFP Common 2= 240 n? 11?7
D/A Feed Pump Common . 2= 200 98 98 98 m
Cooling Water Pump Common 3= 180 59 Q1) 17 nz
Precipitator 416 1 664 812 373 812 373
Ash Hand1ing {Bottom Ash) Comnon 245 90 61! 90 16719
Ash Handling (Fly Ash) Common V27 1216 2010 1216 28 (10)
Coal Handling Common 170 3 15 a3 15
Boiler Accessories 50 200 98 49 98 49
Turbine & AC Cont.
and Battery Charger Common 385 188 188 188 188

Lighting & HVAC Common 1 608 184 784 784 784
Plant 31 Water Treatment Common 1130 604 1406 604 146
Plant 36 Air Compressor Common 3= 3 000 975 () 1950 1950
Tota) {30+ (6) 399 (4) 30 069'%) 5379 2335 . 5964 4285 1034 2784 1092 © 2803
{1} Alternate or Spare {6} 11 859 kVA or 10,080 KW (6.7%) total running

(2) kVA = hp x .746 =hp x 975
.85 pf x .9 eff

{3) Two pulverizers © 263 hp per boiler norma) operations
Two pulverizers 6 350 hp per boiler & MCR.

(4) 2 867 kvA _
(5) 29 434 kVA or 25 019 KW (16.7%) total connected.

(7
(8)

(9}

(10)

Two boilers in operation; both 0 ICR

Regeneration system requived under 8 hour tankage is
avallable for absorber feed solution and for absorber
product

Requi(gd_fggwqgh_uatec—seals———————

Required to prevent ash from setting up in ash hoppers
\ :



12 Control System

The dist%ibuted digital control system in Plant 31 is compatible with
that supplied for the remainder of the process plants. Instrument
requirements and application are similar to the other sections of the
plant. An Area Control Room is provided. Local operator interfaces are
provided, as required, to provide the roving operator with process '
variable data and local control capability in the event of an emergency.

Both the power plant complex and the oxygen plant are supervised and
controlled from the Area Control Room. Because of the complexity and the
distances involved, the major paft of the control system is of the
distributed control type with remote multiplexing of control signals.
This greatly reduces the wiring cost and associated problems; further, it
reduces the size of the control panel and provides a better operator-
process interface. Matching control boards are supplied to house the
control equipment for those packaged systems not tota]]y.inteérated into
the distributed control system.
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}
2.13 Cata]ysts, Packings, and Chemica]s \

Based on all design load conditions the estimated chemicals consumption

and waste generation rates of the Zeolite softeners and of the dem1nera1-'
izers are as follows: (1) : ‘

Zeolite Softeners 'TW

, \
Salt (NaCl) Waste Wa%

er
Flow Consumption Produced F

GPM 1b/day gal/day

Normal operation case 760 2,150 72,880 \
Maximum throughput case 1,520 . 4,300 106,000 |
) \

Deminera]izers(4)

Sulfuric. acid (98%) (1b/day) 4,110 ; E

Caustic soda (100%) (1b/day) 4,920 Ty
Low-solids wastewater gal/day 167,556

High-solids wastewater gal/day 46,938

Notes:

. i
(1) Actual performance, following systems optimization, may differ.
P
(2) Includes regenerant, fast rinse and slow rinse flows.

(3) For routing and disposition of waste streams refer to Orawing

50-D-B-14 and the Sewers and Wastewater Treatment (P]ant 34)
writeup.

(4) Chemical consumption and wastewater numbers shown are for full
load operation with a total flow rate of 2,870 GPM to three
cation and anion exchangers. The fourth set of exchangers is
regenerating or in standby.
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ckings

Consumption Rate

Initial Inventory or (Estimated Life)
Sodium Zeolite Resins . 640 CF (3 years)
Demineralizer Anion Beds 935 CF (3 years)
Demineralizer Cation Beds 790 CF (3 years)
CHEMICALS
20 wt % Caustic 32,000 1bs 4,920 1bs/day
Solution (as 100%)
Salt (NaCl) 70,000 1bs ' 2,150 1bs/day
20 wt Sulfuric Acid ‘ 11,000 1bs 4,110 1bs/day
(as 100%)

Soda Ash 5,000 1bs Nil
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2.14 Utility Balance

Electricity, kW

Condition Consumed Generated
Operating 5,288 36,964
Steam 1b/hr
Imported
Steam Level Consumed Generated (Exported)
\
900 psig 638,730 1,200,000 (561,270)
\
600 psig 132,840 290,800 (157,960)
150 psig 2,000 - 2,000
50 psig 32,723 185,600 (152,937)
Condensated Returned: 1b/hr. \
Demineralizer Feed: 788,970 ‘ \
'\

Suspect Condensate: 696,923

Water, GPM

Boiler Feed Water: 1,736
Cooling Water Circulation: 37,265

Fuel, MM Btu/hr*

Heat absorbed: 2.4 (Updated Phase Zero Steam/Condensate Balance

/25/6 (Phase. Zero Cost Estimate) e

i

Total Fired Duty: 2.7 (Updated Phase Zero Steam/Condensate Bé1anée 
/28.4 (Phase Zero Cost Estimate)

*Updated Phase Zero Steam/Condensate Balance on 31-E-B-1A indicates a
reduction in 600 psig steam generated within the process units, and
therefore only 2.4 MM Btu/hr heat absorption is required for superheat.
In Phase 1, the production of 600 psig-steam will be augmented by
increasing convection bank steam generated in Plant 3 fired heaters.
Fired heaters for supplying 25.6 MM Btu/hr of superheat have been
provided in the Phase Zero Cost Estimate.
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IMPORT

LOW BTU. GAS TO FIRED

ITEMS

lae———— PLANT 31 BATTERY LIMIT

PLANT 31 BATTERY LIMIT *.I

EXPORT  ITEMS

SUPERHEATERS () -
150 PSIG SATURATED STER— () DRY FLY ASH »—3—»- FLUE GAS TO FGD-PLANT 35
‘800 PSIG SATURATED STEAM 3 COLLECTION —&)—» DRY FLY ASH
DE. TOE%RE??EERP‘E%?gR T0 . —(—» BOTTOM ASH
MINERR —.® 2
DEARERATOR 31-C-101 0
COOLING WATER FROM PLANT 34 5 f @—»- BOTTOM ASH WATER LOSS
¥
POTABLE WATER »G@) L\ ‘ jr)_> COOLING WATER TO PLANT 34 COOLING TOWERS
BOTTOM ASH SYSTEM MAKEUP @)—»- 900 PSIG SUPERHEATED STEAM
WATER FROM PLANT 34 U POWER BLOCK & )
SOLID FUEL »G) —@—»- 600 PSIG SUPERHERTED STEAM
COMBUSTION AIR >)— A
SULFUR PLANT TAIL GAS -0 SANITARY SEWAGE
NATURAL GAS ) : G)—» 50 PSIG STEAM
NS .
COMPRESSED AIR - 1 @—» 900 PSIC SYSTEM FEEDWATER
CONDENSATE FROM PLANT 34 (33 ! @—»- 600 PSIG SYSTEM FEEDHATER
600 PSIG SAT/D CONDENSATE_—pm(@) 150/50 .PSIG SYSTEM FEEDWATER
FROM PLANTS 7 < — &
SUSPECT CONDERSATE - ! @ STEAM VENTS AND STEAM LOSSES
CONDENSER CONDENSATE. - : Y (E ‘
WATER 4
COLD LIME SOFTENED WATER 3 DEMINERALIZED WATER TO PLANT 12
FROM PLANT 34 TvoTEn | l' ©
BOILER BLONWDOWN > G)—m- DEMINERALIZED WASH WATER TO PLANT 7
! H
SALT (NoCL) o | Y | CONCENTRATED BOILER BLOWDOWN TO PLANT 34
; > , @
ACID (H2S04) . : G—»~ LOW SOLID WASTE WATER TO COOLING TOWER
CAUSTIC (N20H) -G ; @—»- HIGH SOLID WASTE WATER TO PLANT 34 EVAPORATOR
4 . FUEL TYPE t
ITEM DESCRIPTION MIDDLINGS & SULFUR BLENDED COAL AND | BLENDED COAL
PLANT TAIL GAS MIDDLINGS ONLY [ o\ crie BT, TAIL GRS ONLY
1 LOW BTU GAS TO FIRED SUPERHEATERS SCFM {BY R & E) (BY R & E) (BY R & E) (BY R & E) A GENERAL NOTES:
2 150 PSIG STEAM TO PLANT 31 PPH 38130 38130 39130 39130 i
3 600 PSIG SATURATED STEAM TO SUPERHEATERS - PPH 157250 157250 157250 157250 1. ALL FLOWS ARE AVERAGE FOR THE ENTIRE
4 DEMINERALIZED WATER TO 31-C-101 FROM PLANT 12 — PPH 1435231 1435231 1435231 1435231 PLANT OPERATING AT 100% (1,200,000 PPH
.5 COOLING WATER FROM COOLING TOWER GPM 48120 48120 48120 48120 } OF TOTAL 900 PSIG STEAM FROM PLANT 31 BOILERS)
6. POTABLE WATER FROM PLANT 34 GPM 15 15 15 15
7 BOTTOM ASH SYSTEM MAKEUP WATER GPD 36000 (NOTE S) 36000 (NOTE 5) 36000 (NOTE S) 36000 (NOTE S) 2. .WATER FLOW SHOWN IN GPM (500 LBS PER
8 SOLID FUEL TO BOTLERS TPH 77.39 78.51 75.28 76.38 ; HOUR = 1 GPM)
S COMBUSTION AIR TO BOILERS PPH 1380970 1387870 1414250 1401640 g -
10 SULFUR PLANT TAIL GAS TO -BOILERS PPH 156363 ZERO 156363 ZERO F 3. SOLID FUEL.RATES BASED ON AVERAGE
11 NATURAL GAS (START UP ONLY) SCFM 8333 8333 8333 8333 CASE SOLID FUEL MEATING VALUES
12 COMPRESSED AIR SCFM 6000 8000 8000 6000 : MIDDLINGS 11200 BTU/LBM DRY
13 CONDENSATE FROM PLANT 34 GPM 760 760 760 760 N COAL 11700 BTU/LBM DRY
14 600 PSIG SATURATED CONDENSATE PPH 130880 130880 130880 130880 Y
15  SUSPECT CONDENSATE FROM PROJECT PPH 838710 838710 838710 838710 1 4. INTERMITTENT FLOW
16 . CONDENSER CONDENSATE FROM PROJECT PPH 807620 807620 807620 807620 W
17 COLD LIME SOFTENED WATER GPM 946 946 948 948 1. 5. MAXIMUM RATE 1600 GPM FOR 22.5 MINUTES
18. BOILER BLOWDOWN FROM PROJECT PPH 113770 113770 113770 113770 . -
19 SALT TO WATER TREATMENT PPD 2150 2150 2150 2150
20  ACID TQ WATER TREATMENT PPD | 4110 @ 100% CONC. | 4110 @ 100% CONC. | 4110 @ 100% CONC. | 4110 @ 100% CONC. ‘
21 CAUSTIC TO WATER TRERTMENT PPD | 4920 @ 100% CONC. | 4920 @ 100% CONC. | 4920 @ 100% CONC. | 4920 @ 100% CONC. 1)
22" MAKEUP TO DERERATOR 31-C-103 - PPH 1539830 1539890 1539830 1539890 ' ’ ‘
23 FLUE GAS TO PLANT 35 PPH 1951680 1775170- 1992280 1816380 1 [P | rssuep ror prase zero 0|8 boslup
24. DRY FLY ASH TPH 10.78 10.93 8.70 8.83 ‘ o 5 4
25  BOTTOM ASH TPH 2.68 2.73 2.18 2.21 O | "%go] ISSUED FOR REVIEW & RPPROVAL [CAD|FD
26 WATER LOSS IN ASH SYSTEM GPD 36000 38000 36000 36000 i =L B o [ovn Jeov. [own] o] 3]
.27 COOLING WATER TO COOLING TOWERS GPM 48120 48120 48120 48120 L e LM/ B [am €4D
28 900 PSIG SUPERHEATED STEAM TO .PLANT 15 PPH 548400 549400 549400 549400 AN STATHETIE. FUELS, TNC. e —
28  600.PSIG SUPERHEATED STEAM TO PLANT 7 PPH 140100 g 140100 140100 140100 ¥ AIRCO EXERIY COPANY. INC, gty
30  SANITARY WASTE CPM 15 15 15 15 Re
31 50 PSIG STEAM TO PROJECT PPH 29280 29280 29280 23280 ' R mg-\’EG(H‘R% PROJECT
32 900 PSIG SYSTEM FEEDWATER -TO PLANT 12 PPH 234700 : 234700 234700 234700 i KUy
33 600 PSIG SYSTEM FEEDWATER TO PROJECT PPH 470360 ' 470360 470360 470380 W
34 150/50 PSIG SYSTEM FEEDWATER TO PROJECT - PPH 1191210 1191210 1181210 1191210 ¥
35 STEAM VENTS & STEAM LOSSES OF PLANT 31 PPH 8000 8000 8000 8000 } PLANT 31 MASS BALANCE
36 DEMINERALIZED WATER TO PLANT 12 PPH 1435231 1435231 1435231 1435231 ! : :
37  DEMINERALIZD WASH WATER TO PLANT 7 PPH 25000 (NOTE 4) 25000 (NOTE 4) 25000 (NOTE 4) 25000 (NOTE 4) v ,
38  CONCENTRATED BOILER BLOWDOWN PPH 114340 | 114340 114340 114340 i A 408 NO. ORANING NO. REV.
38  LOW SOLID WASTE WATER GPD 2123586 212356 212358 212358 L _
40  HIGH SOLID WASTE WATER GPD 55388 | 55388 55388 55388 ' 14222 31-C-B-2 1
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SEAL AIR BLOWERS
2-100% CAPACITY
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SEAL AIR BLOWERS
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SEAL RIR BLOWERS
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T0. AIR LOCK
VALVES

b

AIR LOCK
# VALVE (TYP.)

AIR PREREATER

- RIR LOCK
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TRANSPORT RIR BLOWERS
2-100% CAPACITY
31-K-103 CaAD

T0 AIR LOCK
VALVES

AIR LOCK
2 VALVE (TYP.)

RIR PREHEATER
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FILTER
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——————— TANK MAKEUP
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———————— HOPPER MAKEUP
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BOILER ARER
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2,100% CARACITY

1L
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\SHSUMP

UNIT | g .J
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ASH SYSTEM MAKEUP
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SEAL WATER
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B

CONTINUOUS RECIRC. PUMPS
2-100% CRPACITY
31-G-122 ALB
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V)
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IGE. RETURN PUMPS
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NOTES

1.

BOTTOM ASH 1S SLUICED FOR onLY

AT R TIME, ONE HOUR PER UNIT

HER) PER SHIFT. 'UNIT 3 BOTTONCASK SLUTCING
1S SHOWN IN FLOW DIAGRAM.

SYSTEM 1S DESIGNED FOR BOTTOM ASH REMOVAL
RATE 8_TONS PER HOUR. IF LESS ASH IS
ngﬂuggn. SISTEM WILL BE OPERATED FOR

BOTTOM ASH EQUIPMENT SHOWN WIT}
CONFINES OF ONIT 1 BOUNGARY 15 PROVIDED
FOR EACH BOILER. ALL OTHER EQUIPMENT 1S
COMMON TO FOUR UNITS AS SHOWN.
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NOTES
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THE BRECKINRIDGE PROJECT

Mi EQUIPMENT LIST SORTED BY SEQUENCE NUMBER
PHASE ZERO )
MAJOR EQUIPMENT LIST-14222 .
’3«1 )
b
ITEM NUMBER ITEM DESCRIPTION ' ?
31 ' STEAM GENERATION & BFW 000000
TREATING
J1C-101 DEAERATOR 000000
NA
31C-102 DEAERATOR . - \ 000000
. NA
31C-103 DEAERATOR 000000
31C-104A 800 PSIG BOILER FLASH ' 000000
ORUM : . NA
31C-1048 900 PSIG BOILER FLASH 000000
ORUM . : NA
31C-104C 900 PSIG BOILER FLASH T 000000
DRUM - . NA
331C-104D 900 PSIG BOILER FLASH 000000
DRUM NA
31C-105A 600 PSIG BOILER ‘ 000000
BLOWDOWN FLASH DRUM NA
31C-1058 600 PSIG BOILER 000000
BLOWDOWN FLAS” DRUM - NA
31C-105C 600 PS1G BOILER ’ 000000

BLOWDOWN FLASH DRUM ) NA



MAUJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER - ITEM DESCRIPTION

31C-106A 600 PSIG CONDENSATE/
FLASH DRUM

31C- 1068 600 PSIG CONDENSATE/
FLASH DRUM

31C- 106C 600 PSIG CONDENSATE/
FLASH DRUM

31C-106D; 600 PS1G. CONDENSATE/

: FLASH DRUN

31C- 106E 600 PSIG CONDENSATE/
FLASH DRUM

31C- 106F 600 PSIG CONDENSATE/
FLASH DRUM

31C- 106G 600 PSIG CONDENSATE/
FLASH DRUM

31C- 106H 600 PSIG CONDENSATE/
FLASH DRUM

31C- 1074 STEAM AIR HEATER DRAIN

: TANK

31c-1078 STEAM AIR HEATER DRAIN
TANK

31c- : STEAM AIR HEATER DRAIN

- TANK

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENTY LIST-14222

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA



MA, 'QUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

31C-107D

31C-108

31C-110

31D-101

31D-102

31iD-103

31D0-104

31D- 105

31D- 106

31D- 107

31D-108A

ITEM DESCRIPTION

STEAM AIR HEATER DRAIN
TANK

150 PSIG BOILER BLOWDOWN
FLASH DRUM

50 PSIG SUSPECT CON-
DENSATE DRAIN RECEIVER

TREATED BOILER FEEDWATER
TANK

DEMINERALIZED FEED TANK

DEMINERALIZED WATER/
STORAGE TANK

SUSPECT CONDENSATE/
STORAGE TANK

COOLING WATER HEAD TANK

CLEAN LUBE OIL STORAGE
TANK

DIRTY LUBE OIL STORAGE
TANK

CAUSTIC STORAGE TANK

THE BRECKINRIDGE PROJECT

PHASE ZERO

MAJOR EQUIPMENT LIST-14222

000000
NA

000000
NA

000000
NA

000000

000000
NA

000000
000000

000000
NA

000000
NA

000000
NA

000000
NA



THE BRECKINRIDGE PROJECY

MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

310-10BB

310- 109

31D0-110A

31D-1108

31D-111A

310-111B

31D-1142

31D-113

A1D-844A

31D0- 1148

N BA

. PHASE ZERO
MAJOR EQUIPMENY LJIST-14222

ITEM DESCRIPTION

CAUSTIC STORAGE TANK

ACID STORAGE TANK

ATMOSPHERIC BLOWOFF TANK

ATMOSPHERIC BLOWOFF TANK

ASH DEWATERING BIN

ASi{ DEWATERING BIN

ASH SETTVING TANK

ASH SURGE TANK

ASH TRANSFER TANK/
BOILER 1

ASH TRANSFER TANK/
BOILER §

ASH TRANSFER TANK/
BOILER 2

257

000000

000000
NA

000000
NA

- 000000

NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA



[~ t EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

31D-1158

31D-116A

31D- 1168

31D- 1174

3t_-1178

3iD-118

J1E-103A

31E-1038

31E-104A

J1E- 1048

31E-104C

ITEM DESCRIPTION"

ASH TRANSFER TANK/:
BOILER 2

ASH TRANSFER TANK/
BOILER 3

ASH TRANSFER TANK/
BOILER 3

ASH TRANSFER TANK/
BOILER 4

ASH TRANSFER TANK/
BOILER 4

FLY ASH STORAGE SILO

MAIN TURBINE SURFACE
CONDENSER

MAIN TURBINE SURFACE
CONDENSER

160 PSIG SUSPECT
CONDENSATE DRAIN COOLER

* 160 PSIG SUSPECT
CONDENSATE ORAIN COOLER

150 PSIG SUSPECT
CONDENSATE DRAIN COOLER

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000

NA

000000
NA

000000
NA

000000
NA

000000
NA



THE BRECKINRIDGE PROJECT

MAJOR EQUIPMENT LIST SORTED 8Y SEQUENCE NUMBER

ITEM NUMBER

J1E~105A

31E- 1058

J1E-105C

31E-108A

J1E- 1088

JtE-108C

I1F-104A

"3F-1018

3{F-t104C

I'F-104D

3 YA

PHASE ZERO
MAJDR EQUIPMENT LEST-14222

ITEM DESCRIPTION

50 PSIG SUSPECT
CONDENSATE DRAIN COOLER

50 PSIG SUSPECT
CONDENSATE ORAIN COOLER

60 PSIG SUSPECT
CONDENSATE DRAIN COOLER

COOLING WATER HEAT/
EXCHANGER

COOLING WATER HEAT/
EXCHANGER

COOLING WATER HEAT/
EXCHANGER

PLANT 31 MAIN BOILER
PACKAGE

PLANT 31 MAIN BOILER
PACKAGE

PLANT 31 MAIN BOILER
PACKAGE _

PLANT 31 MAIN BOILER
PACKAGE

600 PS1G STEAM/SUPER-
HEATER

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000

000000

000000

000000
NA

00000
Ni



THE BRECKINRIDGE PROJECT

L] EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

31F-104B

-31GT 103

31GT104A

31671048

31GT 109

31GT110

31G-101A

31G- 1018

31G-101C

31G-102A

31G-1028

PHASE ZERD .
MAJOR EQUIPMENT LIST-14222

ITEM DESCRIPTION

600 PSIG STEAM/SUPER-
HEATER

DEAERATOR FEED PUMP
DRIVE TURBINE

900 PSIG SYSTEM BOILER
FEED PUMP DRIVE TURBINE

900 PSIG SYSTEM BOILER
FEED PUMP DRIVE TURBINE

160 PSIG SYSTEN BOILER
FEED PUMP DRIVE TURBINE

600 PSIG SYSTEM BOILER
FEED PUMP DRIVE TURBINE

TREATED BOILER FEEDWATER
PUMP

TREATED BOILER FEEDWATER
PUMP

TREATED BOILER FEEDWATER
PUMP

DEMINERALIZER FEED PUMP

DEMINERALIZER FEED PUMP

000000
NA

000000

NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA'



THE BRECKINRIDGE PROJECY
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ETEM NUMBER ITEM DESCRIPTION
31G- 102C DEMINERALIZER FEED PUMP ‘ 000000
, NA
31G- 1034 DEAERATOR FEED PUMP . : 000000
A : NA
31G- 1038 DEAERATOR FEED PUMP ' ' 000000
« NA
.31G- 103C DEAERATOR FEED PUMP ’ 000000
. 316-103 . b : _ NA
31G- 1044 800 PSIG SYSTEM BOILER/ : , 000000
FEED PUMP . NA
31G- 1048 900 PSIG SYSTEM BOILER/ 000000
FEED PUMP . NA
316-104C 900 PSIG SYSTEM BOILER/ . ' 000000
FEED PUMP NA
31G- 104D . 800 PSIG SYSTEM BOILER/ 000000
FEED PUMP : NA
31G- 1054 SUSPECT CONDENSATE PUMP , ' ‘ 000000
NA
31G-1058 SUSPECT CONDENSATE PUMP ' ‘ ‘ 000000
. : : NA
3 osC SUSPECT CONDENSATE PUMP : 00000 "



THE BRECKINRIDGE PROJECY

MA EQUIPMENT LIST SORTED BY SEQUENCE NUMBER
PHASE ZERO
MAJOR EQUIPMENT LIST-14222
ITEM NUMBER ITEM DESCRIPTION

31G- 106A HOTWELL CONDENSATE PUMP . 000060
' ‘ NA
31G- 1068 HOTWELL CONDENSATE PUMP 000000
. NA
31G-106C i HOTWELL CONDENSATE PUMP ' 000000
NA
31G-107A HOTWELL CONDENSATE PUMP - 000000
’ ’ NA
31G- 1078 HOTWELL CONDENSATE PUMP . 000000
NA
31G-107C HOTWELL CONDENSATE PUMP . 000000
NA
31G- 108A COOLING WATER PUMP 000000
’ NA
31G- 1088 COOLING WATER PUMP . 000000
NA
31G-108C COOLING WATER PUMP ©00000
NA
J1G-109A 150 PSIG SYSTEM BOILER/ . Q00000
FEED PUMP NA
31G- 1098 160 PSIG SYSTEM BOILER . a00000

FEED PUMP . NA



: " THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LISY SORTED 8Y SEQUENCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ' ITEM DESCRIPTION

31G- 109C 150 PSIG SYSTEM BOILER/ 000000
FEED PUMP : . - NA
31G-110A 600 PSIG SYSTEM BOILER/ . } 000000
FEED PUMP NA
31G- 1108 600 PSIG SYSTEM BOILER/ . 0000V0
FEED PUMP : NA
31G-110C 600 PSIG SYSTEM BOILER/ ] . 000000
FEED PUMP . NA
31G-111A CONDENSER VACCUM PUMP ' 000000
- ‘ NA
31G- 1118 CONDENSER 'VACCUM PUMP . 000000
NA
31G-112A STEAM AIR HEATER DRAIN : ’ . 000000
PUMP _ NA
31G-1128 STEAM AIR HEATER DRAIN , 000000
pump NA
31G- 1134 STEAM AIR HEATER DRAIN 000000
PUMP : NA
31G- 14138 STEAM AIR HEATER DRAIN : : 000000
puMp : . : NA

3 144 STEAM AIR HEATER DRAIN ’ 00000

PUMP - ' : N



M’ """ EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

31G-1148

31G- 115A

31G- 1168

31G- 1164

31G- 1168

31G-116C

31G-117A

31G-1178

J1G- 117C

31G-118A

31G- 1188

ITEM DESCRIPTION

STEAM AIR HEATER DRAIN
PUMP

STEAM AIR HEATER DRAIN
PUMP

STEAM AIR HEATER DRAIN
PUMP

CONDENSATE FLASH DRUM
DRAIN PUMP ’

CONDENSATE FLASH DRUM
DRAIN PUMP

CONDENSATE FLASH DRUM
DRAIN PUMP

BLOWDOWN FLASH DRUM
DRAIN PUMP

BOILER FLASH DRUM
DRAIN PUMP

BOILER FLASH DRUM
DRAIN PUMP

ATMOSPHERIC BLOWOFF
DRAIN PUMP

ATMOSPHERIC BLOWOFF
DRAIN PUMP

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJUOR EQUIPMENT LIST-14222

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

. 000000

NA

000000
NA

000000
NA



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

31G-118C

31G-118D

I1G-§19A

31G- 1198

31G-319C

31G-120A

31G- 1208

31G-121A

31G-1218B

31G-122A

316 8

ITEM DESCRIPTION

ATMOSPHERIC BLOWOFF
DRAIN PUMP

ATMOSPHERIC BLOWOFF
DRAIN PUMP

SODIUM SOFTENER BOOSYTER
PUMP

SODIUM SOFTENER BOOSTER
PUMP .

SODIUM SOFTENER BOOSTER
PUMP

SODIUM SOFTENER/
REGENERATION BRINE PUMP

SODIUM SOFTENER/
REGENERATION BRINE PUMP

CONVEYOR REC!RCULAI]ON
PUMP

CONVEYOR RECIRCULATION
PUMP

CONT ENUQUS RECIRCULATION
PUMP

CONTINUOUS RECIRCULATION
PUMP

THE BRECKINRIDGE PROJECT

PHASE ZERO

MAJOR EQUIPMENT LIST-14222

000000
NA

000000
NA

000000
NA

000000
NA®

N

000000
NA

000000
NA

000000
NA

Q00000
NA

000000
NA

Q00000
NA

000000
NA



M EQUIPMENT L1IST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

31G-123A

31G- 1238

31G-124A

31G-1248

31G-125A

31G- 1258

© 31G- 126A

31G- 1268

31G-127A

31G-1278

31G-128A

ITEN DESCRIPTION

DEWATERING BIN AREA SEAL
WATER BOOSTER PUMP

DEWATERING BIN AREA SEAL
WATER BOOSTER PUMP

DEWATERING AREA SuMP

PUMP

DEWATERING AREA SUMP

PUMP

SLUDGE RETURN PUMP

SLUDGE RETURN PUMP

BOILER AREA
PUMP BOILER

BOILER. AREA
PUMP BOILER

BOILER AREA
PUMP BOILER

BOILER AREA
PUMP BOILER

BOILER AREA
PUMP BOILER

ASH Sump
1

ASH Sump
L}

ASH Sump
2

ASH SumMp
2

ASH Sump
3

THE BRECKINRIDGE PROJECT

PHASE ZEROD

MAJOR EQUIPMENT LIST-14222

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA



YHE BRECKINRIDGE PROJECTY
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER :

PHASE ZERO
MAJOR €QUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION

31G-1288 BOILER AREA ASH SUMP 000000
PUMP BOILER 3 NA

J1G-129A BOILER AREA ASH SUMP v 000000
PUMP BOILER 4 : NA

31G- 1298 BOJLER AREA ASH SUMP ) 000000
PUMP BOILER 4 NA

31G-130A SEAL WATER PUMP BODILER 1 ' ' 000000
31G-1308 SEAL WATER PUMP BOILER 1 . 000000
: NA

31G-131A SEAL WATER PUMP BOILER 2 ' 000000
NA

31G-1318 SEAL WATER PUMP BOILER 2 - . 000006
’ NA

J1G-132A SEAL WATER PUMP BOILER 3 000000
) ’ NA

31G- 1328 SEAL WATER PUMP BOILER 3 ’ . 000000
NA

316-133A SEAL WATER PUMP BOILER 4 ¢ 000032

3 :] SEAL WATER PUMP BOILER 4 ’ . . 000032



THE BRECKINRIDGE PROJECT

M EQUIPMENT LIST SORVED BY SEQUENCE NUMBER
PHASE ZERO
NAJOR EQUIPMENT LIST-14222
ITEM NUMBER ITEM DESCRIPTION

31G- 1344 ASH SLUICE WATER BOOSTER ' : 000000
PUMP BOILER 1 NA
31G6- 1348 ASH SLUICE WATER BOOSTER 000000
: PUMP BOILER 9 NA
31G- 134C ~ A ASH SLUICE WATER BOOSTER 000000
PUMP BOILER 1 NA
31G- 1354 ASH SLUICE WATER BOOSTER 000000
PUMP BOILER 2 NA
31G- 1358 ASH SLUICE WATER BOOSTER ‘ ' 000000
PUMP BOILER 2 NA
31G- 135C ASH SLUICE WATER BODSTER ‘ 000000
: PUMP BOILER 2 : NA
31G- 136A ASH SLUICE WATER BODSTER o 000000
PUMP BOILER 3 NA
31G- 1368 ASH SLUICE WATER BOOSTER 000000
PUMP BOILER 3 ’ ) NA
31G- 136C ASH SLUICE WATER BOOSTER 000000
PUMP BOILER 3 . NA
31G-137A ASH SLUICE WATER BOOSTER 000000
PUMP BOILER 4 A NA
31G6-1378 ASH SLUICE WATER BOOSTER 000000

PUMP BOILER 4 NA



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER .

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION |
316-137C ASH SLUICE WATER BOOSTER 000000
PUMP BOILER 4 NA
31G- 138A BOTTOM ASH PUMP BOILER 000000
NA
31G- 1388 BOTTOM ASH PUMP BOILER 1 . 000000
S : ' NA
31G- 1394 BOTTOM ASH PUMP BOILER 2 ' 000000
: : NA
316-1398 BOTTOM ASH PUNP BOILER 2 ' 000000
NA
31G- 1404 BOTTOM ASH PUMP BOILER 3 : 000000
NA
21G- 1408 BATTOM ASH PUNP 8OILER 3 , 000000
: NA
31G-141A BOTTOM ASH PUMP BOILER 4 . ' 000000
NA
31G-1418 BOTTOM ASH PUNP BOILER 4 ‘ : 000000
. NA
31G- 142 FIRE WATER BOOSTER PUMP 000000
' . . : NA
at O1A INDUCED DRAFT FAN 00000¢

‘ DRIVER . ] N4



THE BRECKINRIDGE PROJECT

MA, 'QUIPMENT LIST SORTED 8Y SEQUENCE NUMBER
PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER 1TEM DESCRIPVION

JIKT-1018 INDUCED DRAFT FAN
DRIVER .

JIKT-10tC INDUCED DRAFT FAN
DRIVER

JIKT-101D ‘ INDUCED DRAFT FAN
DRIVER

IIKT - 102A FORCED DRAFT FAN
DRIVER

31KT-1028 FORCED DRAFT FAN
DRIVER :

3IKT-102C FORCED DRAFT FAN
DRIVER

31KT-1020 FORCED DRAFT FAN
DRIVER

31K-103A TRANSPORT AIR BLOWER

3tK-1038 TRANSPORT AIR BLOWER

31K~ 103C TRANSPORT AlR BLOWER

31K- 103D TRANSPORT AIR BLOWER

000000
NA
000000
HA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA.

000000
NA

000000
NA

000000
NA



MAJOR EQUEPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

31K-103€
31K-103F
31K- 103G
3iK-103H
J1K-104A
JiK- 1048
J1K-104C
3|K-'04D
IM1K-104E
31K - 104F

IIK

e

ITEM DESCRIPTION

TRANSPORT AIR BLOWER

TRANSPORT AIR BLOWER

TRANSPORY AIR BLOWER

TRANSPORT AIR BLOWER

SEAL

SEAL

SEAL

SEAL

SEAL

SEAL

SEAL

AIR

AIR

AIR

AIR

AIR

AIR

AIR

BOOSTER BLOWER
BOOSTER BLOWER
BOOSTER BLOWER
BOOSTER BLOWER
BOOSTER BLOWER
BOOSTER ELOWER

BOOSTER BLOWER

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-1$4222

000000
NA

000000.
NA

000000
NA

000000, .
"NA

000000.
NA

000000
NA

000000
NA

000000
- NA

000000
NA

000000
NA

000000
NA



THE BRECKINRIDGE PROJECT

}7 777 EQUIPMENT LIST SORTED BY SEQUENCE NUMBER
PHASE ZERO
MAJOR EQUIPMENT LIST-14222
ITEM NUMBER 1TEM DESCRIPTION
J1K- 104H SEAL AIR BOOSTER BLOWER 000000
. ’ NA
31K- 1054 AERATION BLOWER . 000000
NA
31K-1058 AERATION BLOWER 000000
NA
J1K- 106A TRUCK CHUTE EXHAUST FAN 000000
. NA
31K- 1068 TRUCK CHUTE EXHAUST FAN 000000
. : NA
31PT101A MAIN POWER TURBINE ' 000000
NA
i |

J1PT1018 MAIN PUWER TURBINE 000000
NA
31P-{0(A ELECTRIC GENERATOR ' ) 000000
NA
31P-1018 ELECTRIC GENERATOR . 000000
' NA

. )
31T-101A CDAL GALLERY CONVEYOR 000000
NA
31T-1018 COAL GALLERY CONVEYOR 000000

NA



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

LTEM NUMBER

34T-102A

317-1028B

317-102C

317-102D

317-102E

317-103A

317-4038

317-103C

317-103D

31¥-$03E

31 F

ITEM DESCRIPTION

1
[

DUST COLLECTOR -

DUST COLLECTOR

DUST COLLECTOR

DUST COLLECTOR

DUST COLLECTOR

COAL STORAGE SILD

COAL STORAGE SILO

COAL STORAGE SILO

COAL STORAGE SILO

COAL STORAGE SJILO

COAL STORAGE SiLO

THE BRECKINRIODGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA
000000
NA

000000
NA

000000
NA



N EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

317-103G

317-103H

317-1031

31T-1039

317- 103K

IIT-103L

31T7-104A

317-1048

317-104C

31T7-1040

31T-104¢€

ITEM DESCRIPTION'

COAL STORAGE SILO

COAL STORAGE SILO

COAL STORAGE SILO

COAL STORAGE SILO

COAL STORAGE SILO

COAL STORAGE SILO

PULVERIZER GRAVINMETRIC
FEEDER

PULVERIZER GRAVINMETRIC
FEEDER

PULVERIZER GRAVINMETRIC
FEEDER

PULVERIZER GRAVIMETRIC
FEEDER

PULVERIZER GRAVIMETRIC
FEEDEK

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LISTV-14222

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

‘000000

NA

000000
NA

000000
NA

NA



IHE.BRECKlNhIDGE PROUJECT

MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUM3ER

1TEM NUMBER

317-104F

31T - 104G

INT-104H

3MT-1041

AT - 1044

317~ 104K

I1T-104L

A1T7-105

31V- 101t

31V-102

2} }

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM DESCRIPTION

PULVERIZER
FEEDER

L]
PULVERIZER
FEEDER

PULVERIZER
FEEDER

PULVERIZER
FEEDER

PULVERIZER
FEEDER

PULVERIZER
FEEDER

PULVERIZER
FEEDER

COAL SURGE

ANION BEDS
ASSEMBLY

GRAVINMETRIC
GRAVINMETRIC
GRA\.IIMAETRIC
GRAY{WETRIC
GRAVINMETRIC
GRAVINMETRIC
GRAVIMETRIC '

BIN

REGENERANT

CATION BEDS REGENERANT

ASSEMBLY

SUSPECT CONDENSATE
FILTERS REGENERANT ASSEM

000000
NA

000000
. NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA



THE BRECKINRIDGE PROJECT

N EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

31Y- 1054
a1v-10s8
31Y- 105C
31Y- 1050
312~ 101

312-102A
312-1028
312-102C
312-1034
31Z-1038

312-103C

PHASE ZERO
MAJOR EQUIPMENY LIST-14222

ITEM DESCRIPTION

ELECTROSTATIC
PRECIPITATOR

ELECTROSTATIC
PRECIPITATOR

ELECTROSTATIC
PRECIPITATOR

ELECTROSTATIC
PRECIPITATOR

COOLING WATER CHEMICAL
FEED TANK

SUSPECT CONDENSATE
FILTER

SUSPECT CONDENSATE
FILTER

SUSPECT CONDENSATE
FILTER

SODIUM ZEOLITE
SOFTENER

SODIUM ZEOLITE
SOFTENER

SODIUM ZEOLITE
SOFTENER

000000
NA

000000
NA

000000
NA

000000
NA

000000

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER ITEM DESCRIPTION

31Z-104A DEMENERALIZER CATION
UNIT

312-104B DEMINERALIZER CATION
UNIT

312-104C DEMINERALIZER CATION
UNIT

312~ 4040 DEMINERALIZER CATION
UNIT

31Z2-105A DEMINERALIZER ANION
QNlT

312-1058 DEMINERALIZER ANION
UNIT

312-105C DEMINERALIZER ANION
UNIT

i
312- 1050 DEMINERALIZER ANION

UNIT

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA



Data Sheets
and Sketches




4.1 Data Sheets for Columns and Pressure Vessels

31-DS-C-1:

31-DS-C-2:
31-DS-C-3:

31-DS-C-5:
31-DS-C-6:
31-DS-C-7:

900, 600, and 150 psig Syétems Deaerator (31C-101, 102,
103)

900 psig Boiler Blowdown Flash Drums (31C-104 A, B, C, D)

600 psig Boiler Blowdown and Condensate Flash Drums
(31C-105 A, B, C, D, 106 A, B, C, D, E, F, G, H)

Steam Air Heater Drain Tanks (31C-107 A, B, C, D)
150 psig Boiler Blowdown Flash Drum (31C-108) -

SO’psig Suspect Condensate Drain Receiver (31C-110)
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4.2 Data Sheets for Tanks

31-DS-D-1:  Treated Boiler Feedwater Tank (31D-101)
31-DS-D-2: Demineralizer Feed Tank (31D-102)
31-DS-D-3: Dehinera]ized Water Storage Tank (3104]03)'
31-DS-D-4:  Suspect Condensate Storage Tank (31D-104)
31-DS-D-5:  Cooling Water Head Tank (31D-105)
31-D$-b-6: Turbine LuSe 0i1 Storage Tanks (31D-106, 107)
31-DS-D-7:  Caustic Storage Tank (31D-108 A, B)
31-DS-D-8: Acid Storage Tank (310-109)

31-DS-D-9:  Atmospheric Blowoff Tank (31D-110 A, B)
31-DS-D-10: Ash Dewatering Bins (31D-111 A, B) |
31-DS-D-11: Ash Settling Tank (31D-112)

31-DS-D-12: Ash Surge Tank (31D-113)

31-DS-D-13: ?s; Tranifer Tank (31D-114 A, B, 115 A, B, 116 A, B,
17 A, B

31-DS-D-14: Fly Ash Storage Silo (31D-118)
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TANK NO. 3-T-10 VENT NOZ2ZLE YEs

R&C S.F.
Form 173

SIZE, DIA. X HEIGHT 70 x 48 RIM VENTS w/n
CAPACITY (42 GAL. BBLS) 32,899 MANHOLE — 20" yES
ROOF TYPE CONE__| on|__ MANHOLE — COMB. EMER. RELIEF No
BOYTOM TYPE 247 || PONTOON MANHOLE — 20" No
FILLING RATE-BPH 2286 | 2 GAUGE HATCH NOZZLE 10
EMPTYING RATE-BPH 2,286 | 2 ROOF DRAIN, FLEX, PIPE “in
«|__BEARING PLATES - ™ BLANKET GAS INLET — 2 FLG. NO
k| __ORAW-OFF Suuip - ! GASBLANKEY PC 2" FLG. NOZZLE do
12 wATER DRAW CONN. 127 | & | AUTOMATIC BLEEDER VENT 110
1%1__sToRace Teme. o 20 | <[ AUTO. GAUGE FLOAT WELL & COVER YeS .
& CORROSION ALLOWANCE fig” | %[ _AUTO. GAUGE INSPECT. OPEN. & COVER Y .
F [ DESIGN METAL TEMP. — OF MIN/MAX. -20/i20 | ©|  LEVEL GAUGE CONNS. Yes - venr /¢4
DESIGN SPECIFIC GRAVITY ) & ["AVERAGING TEMP. BULB CONN. No L commegTion 127
TOTAL NET WORKING CAP. — MBBLS 26.7 AUTO. GAUGE FLOAT STILLING WELL Yes , L
MINIMUM NO. OF TANKS \ 7 .- o> v : .
GAS BLANKET — MIN./MAX. IN. WATER No 2 N i :{\:L - 5 ovexFLow (2
4 . —
LADDER W/CAGE Yeo
CIRCUMFERENTIAL STAIRS No
SUCTION NOZZLE 12" PLATFORM YeS —— vscarle valume
SUCTION NOZZLE W/1" COUPLING ROLLING LADDER W/SELF-LEVEL TRADS. wo
FILL NOZZLE \2 ‘GROUNDING LUGS NoO
FILL NOZZLE W/1” COUPLING MIXER SUPPORT LUGS NO
STEAM NOZZLE — DOUBLE FLANGED /A LEVEL GAUGE SUPPORTS Yes "
CONDENSATE NOZZLE — DOUBLE FLGD. A FOAM LINE SUPPORTS No | ~ “ Lh | -+ WaTER VAN OFF 12
ROOF DRAIN NOZZLE — DOUBLE FLGD. T INSULATION SUPPORTS 4o | e Barron Deain 127
FOAM CHAMBER u/a || __CATHODIC PROTECTION =g on WA
»|__FOAM TROUGHS N | ! |
W ™ MANHOLES - 20" OR 24" DIA. 24 |2 - 70’ -
4| __MIXERNOZZLE N/ §
Z| MIXER NOZZLE - W/BLIND FLG. (MH) N/a_ | #8|_AUTO. LEVEL GAUGE Jes
17 FLUSH TYPE CLEANOUT, 3 X &' ok ||  AUTO. LEVEL GAUGE. REMOTE Yes »
% SAMPLE CONNECTION — 1" COUPLING " g AUTO. LEVEL GAUGE, REMOTE PRESS. NO NOTE: At NoRZLED /S50 FFR, Scueouvie 4O ARBan DTEEC RIPE
& | TEMP. GAUGE CONN. — 1" COUPLING w/a_ | %[ _TARGET LEVEL GAUGE NO
<[ PRESSURE GAUGE CONN. n/a |4 TARGET LEVEL GAUGE, W/ALARM Yes
= TEMP_CONTROLLER CONN. — 1" CPLG. w/a_ | O TARGET LEV.GA. W/LIO. SEAL, ALARM WO
W™ SUCTION NOZZLE ~ DSL. FLG. W/1" CPLG. wa | 2] TEMPERATURE GAUGE NO
¥ | SPECIAL CONNECTIONS win__| S[_Foam GENERATOR NO
HIGH & LOW LEVEL ALARMS ¥eS | @[ TANK HEATER (INSTALL BY A
LEVEL GAUGE CONNS, Yes | @ HEATER MANIFOLDS { INSTALL BY WiA Z7esnc. 31-D-10]
HIGH & LOW PRESS. ALARMS Mo | S| PRESSURE VACUUM RELIEF VALVE NO TREATED BoIitER [FEEDWATE R TANA.
OPEN VENT (WITH RETURN BEND) Yes
OPEN VENT (MUSHROOM) WO . BECHTEL
INSULATION NO - )
SAMPLE COOLER NO A SRt ROGE PROJECT
v|__PAINTING Plas 1t MT oo} CENTER PIN FOR PAINTER'S TROLLEY NO .
BOTTOM PLATE COATING Foal Ton S6dx. A PLAT 3)
o[ WINDGIRDERS /A A
I TANK STRAPPING Yis A TANK DATA &
uzJ SPECIFICATIONS API 20 A LIST OF APPURTENANCES
5| FOUNDATION koncesTE
o A “/%1 T35vE FOR PHASE EEnu s i o 308 . srsmng bo.
ol R b '“f“m“ @ 14222 31-D5 -D-| o
LT | B3




Form 173 (4777}

R&C S.F.

TANK NO. S1- D-10)] VENT NOZZLE g
SIZE, DIA. X HEIGHT 8C'x 48’ RIM VENTS . NO
CAPACITY (42 GAL. BBLS) 42910 MANHOLE — 20” e
ROOF TYPE Con€ |, | MANHOLE — COMB. EMER. RELIEF NG
BOTTOM TYPE tar | W[ PONTOON MANHOLE - 20" MO
FILLING RATE-BPH 721435 | 2  GAUGE HATCH NOZZLE . T .
| EMPTYING RATE-BPH 4ia3 | 3| ROOF DRAIN. FLEX, PIPE no '
«|__BEARING PLATES - i | BLANKET GAS INLET - 2" FLG. w0
¥ [__DRAW.OFF Suui N0 |&|  GASBLANKEYPC2"FLG. NOZZLE WO
A| WATER DRAW CONN. 1" | £ AUTOMATIC BLEEDER VENT NO
%[ STORAGE TEMP. °F 170 | €[ AUTO, GAUGE FLOAT WELL & COVER Yes
& | CORROSION ALLOWANCE tg" | %] AUTO. GAUGE INSPECT. OPEN. & COVER Yes vent 18"
F " DESIGN METAL TEMP. — °F MIN.IMAX. “z0/vac | O]  LEVEL GAUGE CONNS. Yeo _ : -
DESIGN SPECIFIC GRAVITY 1 & [TAVERAGING TEMP. BULB CONN. N0 FiLL conntcTian
JOTAL NET WORKING CAP. — MBBLS 34.9 AUTO, GAUGE FLOAT STILLING WELL Yeo N e
MINIMUM NO. OF TANKS \ 205
GAS BLANKET — MIN.JMAX. IN. WATER No
H - - —— Q\A!l;:.:ul
LADDER W/CAGE Jee ; //
CIRCUMFERENTIAL STAIRS @0
SUCTION NOZZLE 6* PLATFORM Jes - S, sRaeLc
SUCTION ROZZLE W/1” COUPLING - ROLLING LADDER W/SELF-LEVEL TRDS. WO ' 8 votume
FILL NOZZLE 16" GROUNDING LUGS N S /
FILL NOZZLE W/1” COUPLING - MIXER SUPPORT LUGS ~NO V4
STEAM NOZZLE — DOUBLE FLANGED NO LEVEL GAUGE SUPPORTS Yes ] 7 /
CONDENSATE NOZZLE — DOUBLE FLGD. No FOAM LINE SUPPORTS ~NO : / / / e o or
ROOF DRAIN NOZZLE — DOUBLE FLGD, NO INSULATION SUPPORTS No / A - e
FOAM CHAMBER 20 || CATHODIC PROTECTION YES ' 1 - k 4
o [_Foam TROUGHS no |4 -3 ) S i,
¥ [ MANHOLES - 20" OR 24" DIA. 24" |2 ! S goTrom LEAM
5 MIXER NO2ZLE NO |2 : . . . 1o*
2 [ MIXER NOZZLE — W/BLIND FLG. (MH} no || AUTO. LEVEL GAUGE e — 80
[ FLUSH TYPE CLEANOUT, ' X &' no || AUTO. LEVEL GAUGE. REMOTE '
& | SAMPLE CONNECTION ~ 1" COUPLING ves |&|  AUTO. LEVEL GAUGE, REMOTE PRESS. NO
& [7emP. GAUGE CONN. — 1" COUPLING no | @[ _TARGET LEVEL GAUGE NO
€| PRESSURE GAUGE CONN. NO | 4| TARGET LEVEL GAUGE. W/ALARM NO
5 TEMP. CONTROLLER CONN. — 1 CPLG. NG| O TARGETLEV.GA,WILIQ.SEAL, ALARM Yes NoTE: ALl Nozales 150 F.F., scueDule 40 caéeon STruL PiPe
@ 1™SUCTION NOZZLE - DBL. FLG. W/1” CPLG. mo |2 TEMPERATURE GAUGE NO . !
@ [ SPECIAL CONNECTIONS wo_ | $[__Foam GenERATOR NO
HIGH & LOW LEVEL ALARMS Yie | o3[ TANK HEATER (INSTALL BY WA o102
LEVEL GAUGE CONNS. ves | Q| HEATER MANIFOLDS ( INSTALL BY A \TEM No 3t
HIGH & 1.OW PRESS. ALARMS N §5 PRESSURE VACUUM RELIEF VALVE [NIT Y DewmyperalicER FEED TANK
OPEN VENT (WITH RETURN BEND) Yes
OPEN VENT (MUSHROOM} NO BECHTEL
INSULATION vo
SAMPLE COOLER NO
PAINTING Plasiny yax. ouy CENTER PIN FOR PAINTER'S TROLLEY e A BRECKNRIDG,E  PRAJECT
BOTTOM PLATE COATING Cont 158 _t#bx. A PranT- 31
2| WINDGIRDERS — Ho JA -
| TANK STRAPPING es A TANK DATA &
w s»;scn;lc;\gons P21 620 A LIST OF APPURTENANCES
UNDATION ;
3 £ - concRsTe ALYl resue voe vussit 2220 ardm 108 8. SALTING . .
T - — bl i _— el S ot W 21 e 14222 |31-0s-D- 2 o
- po = T =




DOEMINERALIZED WATER

Form 17314177

R&C S.F.

TANKNO. STOPAGE  TANK 31-D-/03 VENT NOZZLE - /8"
SIZE. DIA. X HEIGHT 100’548’ RIM VENTS
CAPACITY (42 GAL. BBLS) @7 /40 MANHOLE — 20" YES .
ROOF TYPE CONE | MANHOLE — COMB. EMER. RELIEF N
BOTTOM TYPE FLAT | _PONTOON MANHOLE — 20"
FILLING RATE-BPH 4/43 2|  GAUGE HATCH NOZZLE
EMPTYING RATE-8PH 4143 § ROOF DRAIN, FLEX, PIPE
<« |__BEARING PLATES W] BLANKET GAS INLET — 2” FLG.
+[__DRAW-OFF sump g GAS BLANKET PC 2" FLG. NOZZLE
A|  WATER DRAW CONN. /6" |&]| AUTOMATIC BLEEDER VENT YES
§ STORAGE TEMP. OF /20 | AUTO. GAUGE FLOAT WELL & COVER - | ¥&§
| CORROSION ALLOWANCE vg" 3 AUTO. GAUGE INSPECT. OPEN. & COVER YES .
[ DESIGN METAL TEMP. — OF MINJMAX. -29//30 | ©|  LEVEL GAUGE CONNS. : ”
DESIGN SPECIFIC GRAVITY 1 & ™ AVERAGING TEMP. BULB CONN. venT 18
TOTAL NET WORKING CAP. — MBBLS 49z AUTO. GAUGE FLOAT STILLING WELL YES
MINIMUM NO. OF TANKS 1
GAS BLANKET — MIN.JMAX, IN, WATER . Fitt NoZZLE ) HANKOLE
B W 20
N * Wz ~
LADDER W/CAGE 48" DU
CIRCUMFERENTIAL STAIRS : 4 OVERFLOW
SUCTION NOZZLE 6" PLATFOAM VES — [/ 16"
SUCTION NO2ZLE W/1” COUPLING ROLLING LADDER W/SELF-LEVEL TRDS.
FILL NOZZLE 16" GROUNDING LUGS USABLE 'Q
FILL NOZZLE W/1” COUPLING MIXER SUPPORT LUGS Ny
STEAM NOZZLE — DOUBLE FLANGED LEVEL GAUGE SUPPORTS VES voLuUmE "
CONDENSATE NOZZLE — DOUBLE FLGD. FOAM LINE SUPPORTS
ROQF DRAIN NOZZLE — DOUBLE FLGD. INSULATION SUPPORTS . | — WATEL DERWOFF
FOAM CHAMBER «|___CATHODIC PROTECTION YES e :
w | __FOAM TROUGHS ] T W
& MANHOLES — 20" OR 24" DIA. 74" |2
Z | mixernozzie g / - DRAN
Z|_mixer NOZZLE — W/BLIND FLG. (MH) 8] __AUTO. LEVEL GAUGE YES 100°0" BoTTom
=1 FLUSH TYPE CLEANOUT. 3’ X 4' g AUTO. LEVEL GAUGE, REMOTE YES o
g SAMPLE CONNECTION — 1" COUPLING VES al| AUTO. LEVEL GAUGE, REMOTE PRESS.
& | _TEMP. GAUGE CONN. — 1" COUPLING %[ _TARGET LEVEL GAUGE
|  PRESSURE GAUGE CONN. S| ___TARGET LEVEL GAUGE, W/ALARM
=3[ TEMP.CONTROLLER CONN. — 1 CPLG. O|  TARGET LEV. GA., W/LIQ. SEAL, ALARM YES
% SUCTION NOZZLE — DBL, FLG. W/1"” CPLG. 'E" TEMPERATURE GAUGE NOTE - ALL NOZILBS (50 # FF.
SPECIAL CONNECTIONS s FOAM GENERATOR condo C.5. PIPE
HIGH & LOW LEVEL ALARMS YES Sl TANK HEATER {INSTALL BY - bl €m. No. 3I-D-103
LEVEL GAUGE CONNS. YES 81  HEATER MANIFOLDS (INSTALL BY ITEM. Mo .
HIGH & LOW PRESS. ALARMS S| PRESSURE VACUUM RELIEF VALVE DEMINELALIZED  WATER SToRAGE  TANMK
OPEN VENT (WITH RETURN BEND) YES
OPEN VENT (MUSHROOM) BE CH T E L
INSULATION
SAMPLE COOLER ECKINRIDGE PEOTECT
PAINTING PLASTE iwT.3w0]  CENTER PIN FOR PAINTER'S TROLLEY 2 al RANT- :/ ) :
BOTTOM PLATE COATING FoAL AR EApx.
o[ winDGIROERS A
I TANK STRAPPING JES A TANK DATA &
W SPECIFICATIONS APt 620 A . LIST OF APPURTENANCES
| FOUNDATION Concrere B
O FLANGES So# FE N A it 108 e, UM . .
) S s B I o R R @ "#22Z 3/-0s-p-3 0
L [rme == ]




SUSEESTY _CorilDEMSATE

Form 173 14/77)

R&CS.F.

i

3/-05-0-4 0

TANK NO.  SToRAGE TARK 3i-D-10¢ VENT NOZZLE 4"
SI2E, DIA. X HEIGHT B0 48’ AIM VENTS
CAPACITY (42 GAL. BBLS) 42.970 MANHOLE - 20" =S
ROOF TYPE CoNE__ | ¢y |__MANHOLE — COMB. EMER. RELIEF
BOTTOM TYPE FLAT 1 PONTOON MANHOLE - 20"
FILLING RATE-8PH 2286 2| GAUGE HATCH NOZZLE
EMPTYING RATE-BPH 2286 § ROOF DRAIN, FLEX, PIPE
«|__BEARING PLATES W1 BLANKET GAS INLET ~ 2° FLG.
b | DRAWOFF Suuid g GAS BLANKET PC 2" FLG. NOZZLE
ol  WATER DRAW CONN. " g| AUTOMATIC BLEEDER VENT YES
%[ STORAGE TEmP. o 205 &| AUTO.GAUGE FLOAT WELL & COVER YES
<] CORROSION ALLOWANCE /M W[ AUTO. GAUGE INSPECT. OPEN. & COVER YES
"I DESIGN METAL TEMP. — °F MIN./MAX. -20/225 | ©] LEVEL GAUGE CONNS.
DESIGN SPECIFIC GRAVITY I & [T AVERAGING TEMP. BULB CONN.
TOTAL NET WORKING CAP. — MBBLS 299 AUTO. GAUGE FLOAT STILLING WELL YES
MINIMUM NO. OF TANKS 1
GAS BLANKET — MIN./MAX. IN. WATER
|
LADDER W/CAGE : 43" avE ’;’:‘f"’“
CIRCUMFERENTIAL STAIRS !
SUCTION NOZZLE /2" PLATFORM YES
SUCTION NOZZLE W/1* COUPLING ROLLING LADDER W/SELF-LEVEL TROS.
FILL NOZZLE " GROUNDING LUGS
FILL NOZZLE W/1” COUPLING MIXER SUPPORT LUGS
STEAM NOZZLE — DOUBLE FLANGED LEVEL GAUGE SUPPORTS YES
CONDENSATE NOZZLE — DOUBLE FLGD. FOAM LINE SUPPORTS WATER
ROOF DRAIN NO2ZLE — DOUBLE FLGD. INSULATION SUPPORTS | orAwOFF
FOAM CHAMBER v} CATHODIC PROTECTION 1733 Tz
«»|__FOAM TROUGHS 48
W MANHOLES — 20" OR 24" DIA. z4" Z
Z|__MixER NOZZLE 2
2| MIXER NOZZLE — W/BLIND FLG. IMH} @] AUTO. LEVEL GAUGE ~Flook DM
W1 FLUSH TYPE CLEANOUT, 3’ X &' &] AUTO. LEVEL GAUGE. RAEMOTE YES r
& | __SAMPLE CONNECTION — 1” COUPLING YES a| AUTO.LEVEL GAUGE, REMOTE PRESS. YES —— "
21 TeEmP. GAUGE CONN. ~ 1” COUPLING %[ _TARGET LEVEL GAUGE
<| PRESSURE GAUGE CONN. a TARGET LEVEL GAUGE, W/ALARM
<1 TEMP.CONTROLLER CONN. — 1" CPLG. O TARGET LEV. GA., W/LIQ. SEAL, ALARM YES
".% :::glnfr :oonz:EL(fT:o[:qiL FLG. W/1” CPLG. :—(z‘ TEMPERATURE GAUGE ALL NozzeEs 1% # FF
S| FoAM GENERATOR
HIGH & LOW LEVEL ALARMS VES 2 [ TANK HEATER INSTALL BY SH. 4o C.s. AIPE
LEVEL GAUGE CONNS. YES Q| __HEATER MANIFOLDS [ INSTALL BY 1TEm- 31-D- 104
HIGH & LOW PRESS. ALARMS S| PRESSURE VACUUM RELIEF VALVE SUSPECT CoNDENSATE  STORAGE TAMK
B OPEN VENT (WITH RETURN BEND) YES —
OPEN VENT {(MUSHROOM) BEG H TE L
INSULATION
SAMPLE COOLER A BEECKINRIDGE  PROTECT
PAINTING N CENTER PIN FOR PAINTER'S TROLLEY
BOTTOM PLATE COATING -4 VAN
| WINDGIRDERS N
T TANK STRAPPING ¥és A TANK DATA &
W) SPECIFICATIONS APl 620 A LIST OF APPURTENANCES
] _rFounpAaTION CONCRETE
Of Fidwaes . “lisowEE A 155vE Fok PHRSE 2ERO SRAWING . .
o




Canuine, WATER HEAD TANK.

Form 173 (4177)

R&C S.F.

TANK NO. 3)-D-05 VENT NOZZLE . /-4"
SIZE, DIA. X HEIGHT 5%6'6" RIM VENTS
CAPACITY (42 GAL. BBLS) 1000 GAL MANHOLE — 20"
ROOF TYPE HoRiZoTAL "DISHE b HEADY ¢n [ MANHOLE — COMB, EMER. RELIEF
BOTTOM TYPE t4]__PONTOON MANHOLE — 20*
FILLING RATE-BPH 2| GAUGE HATCH NOZZLE
EMPTYING RATE-BPH I ROOF DRAIN, FLEX. PIPE
«|__BEARING PLATES ] BLANKET GAS INLET - 2" FLG.
F |__DRAW-OFF SUMP & [ GASBLANKET PC 2" FLG. NOZZLE
O WATER DRAW CONN. &l AUTOMATIC BLEEDER VENT |
X[ stoRace Temr. °F <[ AUTO. GAUGE FLOAT WELL & COVER P
< | _ CORROSION ALLOWANCE & [__AUTO. GAUGE INSPECT. OPEN. & COVER 8
| DESIGN METAL TEMP,_ — OF MIN.JMAX. O LEVEL GAUGE CONNS.
DESIGN SPECIFIC GRAVITY @ [ AVERAGING TEMP. BULB CONN.
TOTAL NET WORKING CAP. — MBBLS AUTO. GAUGE FLOAT STILLING WELL /@)
MINIMUM NO. OF TANKS
GAS BLANKET — MIN./MAX. IN. WATER G —7 . -
ot
LADDER W/CAGE ronE 0
CIRCUMFERENTIAL STAIRS — .
SUCTION NOZZLE PLATFORM roNE
SUCTION NOZZLE W/1" COUPLING ROLLING LADDER W/SELF-LEVEL TROS.
FILL NOZZLE /- 4° GROUNDING LUGS
FILL NOZZLE W/1” COUPLING MIXER SUPPORT LUGS
STEAM NOZ2LE — DOUBLE FLANGED LEVEL GAUGE SUPPORTS
CONDENSATE NOZZLE — DOUBLE FLGD. | /- 47 FOAM LINE SUPPORTS
ROOF DRAIN NOZZLE — DOUBLE FLGD, INSULATION SUPPORTS
FOAM CHAMBER  |__CATHODIC PROTECTION NOWNE
1| FOAM TROUGHS w
U MANHOLES —~ 20" OR 24" DIA. 1-24" Z
4| __MIXER NOZZLE 2
Z| MIXER NOZZLE - W/BLIND FLG. (MH) Ul AUTO. LEVEL GAUGE A = FIlL NOZTLE = 4 TacH
- |___FLUSH TYPE CLEANOUT, 3' X 4' €| AUTO. LEVEL GAUGE, REMOTE -V NoZ2L
] __SAMPLE CONNECTION — 1 COUPLING & [ AUTO. LEVEL GAUGE, REMOTE PRESS. 8 = Vewt wozate “4zneH
& | TEMP. GAUGE CONN. — 1" COUPLING <|__ TARGET LEVEL GAUGE C = CONDENSATE Npz2lE “fIncH
<| PRESSURE GAUGE CONN. B|  TARGET LEVEL GAUGE, W/ALARM o =
3| TEMP_CONTROLLER CONN. — 1" CPLG. O TARGET LEV. GA., W/LIQ. SEAL, ALARM £ = ]IEVEZ GAVEE CoNN. ZINCH
Y |__SUCTION NOZZLE — DBL. FLG. W/1" CPLG. %[ TEMPERATURE GAUGE - .
© | SPECIAL CONNECTIONS <[ FoAM GENERATOR F = OVERFLOW -NOBRLE , YTnNeH
HIGH & LOW LEVEL ALARMS | TANK HEATER (INSTALL BY [ = - . D-105 "
LEVEL GAUGE CONNS. z2-2z § HEATER MANIFOLDS { INSTALL BY ¢ MAN HOLE - 24 TncH. ITEMm Mo, 31- B-105
HIGH & LOW PRESS. ALARMS Z|__ PRESSURE VACUUM RELIEF VALVE ' CooLInG, WATER. NEAD TAN I
QvERFLoW I-4* OPEN VENT (WITH RETURN BEND)
OPEN VENT (MUSHROOM) BECHTEL
INSULATION
SAMPLE COOLER NONE ;
PAINTING AvAn €€ CENTER PIN FOR PAINTEA'S TROLLEY L BRECKIVRIDGE PRoIECT
BOTTOM PLATE COATING 2 PLANT 31
o|__WINDGIRDERS R -
I | __TANK STRAPPING A TANK DATA &
W] SPECIFICATIONS AFT | A LIST OF APPURTENANCES
| FOUNDATION
O FLANGES 150 # FF. A%l rssueoror mune 2ERS 1 108 . ‘SeAmInG o ey
Dpeet PLATE E7EN) == ke il b 14222 |3)1-DS- -5 o
™ = [ 3




Form 173 (4777}

R&C S.F.

LUBE O SToRAGE TANKS CLEANE
TANK NO. 357568 {M) VENT NOZ2LE 7-37
SIZE, DIA, X HEIGHT /3" x76" RIM VENTS i
CAPACITY (42 GAL, BBLS) 14,0006AL. MANHOLE — 20" 4
ROQF TYPE CanEsEAD | o | MANHOLE — COMB. EMER. RELIEF
BOTTOM TYPE a7 |4 PONTOON MANHOLE — 20”
FILLING RATE.BPH Z|  GAUGE HATCH NOZZLE
EMPTYING RATE-BPH 2™ ROGF DRAIN, FLEX, PIPE
« |__BEARING PLATES W] BLANKET GAS INLET — 2 FLG.
t [ _oraw.oFF sump &| GAS BLANKET PC 2" FLG. NO2ZLE
a {£ YWATER DRAW CONN. /-3" |&] AUTOMATIC BLEEDER VENT
% |~ STORAGE TEMP. °F <[ AUTO. GAUGE FLOAT WELL & COVER
& | CORROSION ALLOWANCE fa” L[ _AUTO. GAUGE INSPECT. OPEN. & COVER
¥ " DESIGN METAL TEMP. - °F MIN.JMAX, O {A) LEVEL GAUGE CONNS. SHASD ¢ JUES MeDELT /-7
DESIGN SPECIFIC GRAVITY I ™ "AVERAGING TEMP. BULB CONN.
TOTAL NET WORKING CAP. — MBBLS AUTO. GAUGE FLOAT STILLING WELL
MINIMUM NO. OF TANKS K) EMELGENCY  VENT /-20"
GAS BLANKET — MIN./MAX. IN. WATER i
(L) LADDER W/CAGE 1-16"
CIRCUMFERENTIAL STAIRS
€ ySUCTION NOZZLE /-3" PLATFORM
SUCTION NOZZLE W/1” COUPLING ROLLING LADDER W/SELF-LEVEL TRDS.
HYFILL NOZZLE /- 3" [N) GROUNDING LUGS 4
FILL NO2ZLE W/1” COUPLING MIXERSUPPORTLLGS | | TR 1T
STEAM NOZZLE — DOUBLE FLANGED LEVEL GAUGE SUPPORTS
CONDENSATE NOZZLE — DOUBLE FLGD. FOAM LINE SUPPORTS
AOOF DRAIN NOZZLE — DOUBLE FLGD. INSULATION SUPPORTS /30" 0D
FOAM CHAMBER | CATHODIC PROTECTION INSIDE .
@ FOAM TROUGHS ] .
O{IIMANHOLES — 20" OR 24" DIA. /-24" Z
Z[_MixeR NO2ZLE 2 !
2| MIXERANOZZLE - W/BLIND FLG. (MH) ] AUTO. LEVEL GAUGE ?
2| FLusH TYPE CLEANOUT, 3 X 4" &| AUTO. LEVEL GAUGE. REMOTE " :
& {D)SAMPLE CONNECTION - 1” COUPLING /=7" |&] AUTO.LEVEL GAUGE, REMOTE PRESS.
2 | TEMP. GAUGE CONN. — 1” COUPLING <[ TARGET LEVEL GAUGE
<| PRESSURE GAUGE CONN. 4| __TARGET LEVEL GAUGE, W/ALARM .
= TEMP.CONTROLLER CONN. — 1" CPLG. O  TARGET LEV. GA., W/LIQ. SEAL, ALARM
Wl SUCTION NOZZLE - DBL. FLG. W/1” CPLG. 2| TEMPERATURE GAUGE
| SPECIAL CONNECTIONS 2| FoAM GENERATOR A
HIGH & LOW LEVEL ALARMS a [ TANK HEATER INSTALL BY NOE Zren mos  3/-P/0
LEVEL GAUGE CONNS. Q[ HEATER MANIFOLDS [ INSTALL BY 3/- D107
HIGH & LOW PRESS. ALARMS S| _ PRESSURE VACUUM RELIEF VALVE . TURRINE LUBE Ol SToRAGE TANKS
. OPEN VENT (WITH RETURN BEND)
BYOI _£ETUEN /- 37 OPEN VENT (MUSHROOM) BEGHTEL
G ) CEWTRIFYGE __CONN. z-z" INSULATION
oVt S Lo - 4" SAMPLE COOLER NONE
_PAINTING 0vTs/PE | CENTER PIN FOR PAINTER'S TROLLEY A BEECEIN KIDGE
BOTTOM PLATE COATING JAY
|__winDGIRDERS N ] A
| TANK STRAPPING A TANK DATA &
W|__SPECIFICATIONS - AP A LIST OF APPURTENANCES
| founpATION CONCRETE )
O "Ravees T oo WEE _ ABl 1550 for pyaseckro el | EAIE Iy L] " -
« | un vy TN 0 i [ b
—— I 1 — - = @ 427z | -05-0-¢6 |0




Form 173 44/17)

R&C S.F.

TANK NO. CAUSTIC STOPAGE TANK |3I°D-108473 VENT NOZZLE 4"
SIZE, DIA. X HEIGHT 10'x2r-¢” RIM VENTS
CAPACITY (42 GAL. BBLS) 13738 GAL. MANHOLE — 20"
ROOF TYPE Y552 c1o5| «»|__ MANHOLE — COMB. EMER. RELIEF
BOTTOM TYPE $3{__PONTOON MANHOLE ~ 20"
FILLING RATE 2006PH | 2| GAUGE HATCH NOZZLE
EMPTYING RATE 1005PH § ROOF DRAIN, FLEX, PIPE
«|__BEARING PLATES | BLANKET GAS INLET ~ 2" FLG.
+ | __ORAW-OFF SUMP & [ GAS BLANKET PC 2" FLG. NOZZLE
O WATER DRAW CONN. & [ AUTOMATIC BLEEDER VENT
X| STORAGE TEMP.OF  Anwimum G&OF Y|  AUTO. GAUGE FLOAT WELL & COVER . FilL
| _CORROSION ALLOWANCE 3 AUTO. GAUGE INSPECT. OPEN. & COVER 4" vEr;lT
F | OESIGN METAL TEMP. — OF MINJMAX. -20/20]0Q LEVEL GAUGE CONNS. Lciﬁﬁ 4
DESIGN SPECIFIC GRAVITY & [ AVERAGING TEMP. BULB CONN. % —-\1‘1 | rl' .
TOTAL NET WORKING CAP. 12000 GAL. AUTO. GAUGE FLOAT STILLING WELL ¢ 12" '
MINIMUM NO. OF TANKS 2 - == -tm R T <
GAS BLANKET — MIN./MAX. IN. WATER oVERFLoW : \, \ 3
ovexs \ \\ \ \ N\
LADDER W/CAGE : /2* \ THERHOWELL :
CIRCUMFERENTIAL STAIRS s";:zis \ N __6/\’\ NN | \_ AN
SUCTION NOZZLE 2" PLATFORM YES T 1o 2" ) i __ttl—;
SUCTION NOZZLE W/1" COUPLING ROLLING LADDER W/SELF-LEVEL TRDS. 1 ; é . TAnE
” ) 1
FILL NOZZLE _ ¢ GROUNDING LUGS LEVEL 12{ DRAWOFF :;C_,TE’; 4"
FILL NOZZLE W/1” COUPLING MIXER SUPPORT LUGS Conn. z*
STEAM NOZZLE — DOUBLE FLANGED LEVEL GAUGE SUPPORTS " PTTTI7 77777 7T T 77777777777
CONDENSATE NOZZLE — DOUBLE FLGD. FOAM LINE SUPPORTS
ROOF DRAIN NOZZLE — DOUBLE FLGD. INSULATION SUPPORTS
FOAM CHAMBER « |__CATHODIC PROTECTION 24"
«w|__FOAM TROUGHS 9
3 __MANHOLES — 20" OR 24" DIA. 24" Z
2| _mixennozZzZLE >
2 |___MIXER NOZZLE — W/BLIND FLG. (MH) @l AUTO. LEVEL GAUGE
B[ FLUSHTYPE cLEANOUT, 3 x &' &1 AUTO. LEVEL GAUGE. REMOTE N
| SAMPLE CONNECTION — 1" COUPLING &| AUTO. LEVEL GAUGE, REMOTE PRESS.
& | TEMP. GAUGE CONN. — 1" COUPLING YE3. &|_TARGET LEVEL GAUGE LBBEL. LINING
<| _ PRESSURE GAUGE CONN. Y| __TARGET LEVEL GAUGE, W/ALARM NOTE - TMK. C.S. wfkv F
[ TEMP. CONTROLLER CONN. - 1" CPLG. VES. Ol TARGET LEV. GA. W/LIQ. SEAL, ALARM No22LES- Sch.40 c.5. 1So#FF :
4 |__SUCTION NOZZLE ~ DBL. FLG. W/1” CPLG. 2| _ TEMPERATURE GAUGE . ws
“|  SPECIAL CONNECTIONS <[ FoAM GENERATOR
HIGH & LOW LEVEL ALARMS o |__TANK HEATER {INSTALL BY VE~NDoR) | 4 _
LEVEL GAUGE CONNS. 2- /7 |1 9]  HEATER MANIFOLDS { INSTALL BY 17Em - 31-D-10BA4 B
HIGH & LOW PRESS. ALARMS S| PRESSURE VACUUM RELIEF VALVE CAUSTIC __STORAGE TANK
OPEN VENT (WITH RETURN BEND) 4
OPEN VENT (MUSHROOM) BECHTEL
INSULATION
5 SAMPLE COOLER o A BPECKINRILGE PROTECT
PAINTING CENTER PIN FOR PAINTER'S TROLLEY
BOTTOM PLATE COATING PoBdEE JAY AANT- 31
|__WINDGIRDERS A
& [__TANK STRAPPING A TANK DATA &
u SPECIFICATIONS AP N A LIST OF APPURTENANCES
| FounDATION CONCRETE
O Fianaés 5o # FE O\ || /550 FoR PHASE 2ERO o 28| 108 %o peswnd e .
bl B — bt e el L27] G @ 14222 31-05-0-7 o
™™ F—u | Jes




A&C S.F,

Form 173 (477

TANK NO. ACID SToRAGE TANK 3-p-109 VENT NOZZLE 4
S1ZE, DIA. X HEIGHT q'x 176" RIM VENTS .
CAPACITY (42 GAL, BBLS) 8919 GAL. MARHOLE - 20" ]
ROOF TYPE oISkED 1 s MANHOLE — COM8. EMER. RELIEF
BOTTOM TYPE 8 | PONTOON MANHOLE - 20”
FILLING RATE Zouorrm | 2] GAUGE HATCH NO2ZLE
EMPTYING RATE oo | S| ROOF DRAIN, FLEX, PIPE ry
«|__BEARING PLATES @ [™"8L ANKET GAS INLET - 2" FLG.
- [ DRAW.OFF Suui | GASBLANKEYPC2" FLG. NO2ZLE
ol WATER DRAW CONN. & [ AUTOMATIC BLEEDER VENT PESSICANT
%[ STORAGE TEme. °F Qo %[ AUTO. GAUGE FLOAT WELL & COVER Ag DEYER
| CORROSION ALLOWANCE RupBES 3 AUTO. GAUGE INSPECT. OPEN. & COVER
¥ [T DESIGN METAL TEMP. ~ OF MIN./MAX. Zo/iec | O LEVEL GAUGE CONNS. FL
DESIGN SPECIFIC GRAVITY (water - t.o) | 1.8 & [T AVERAGING TEMP. BULB CONN. 4’ . LE'EL,E‘"“ .
TOTAL NET WORKING CAP. — GAL. | 820 AUTO. GAUGE FLOAT STILLING WELL L 122 4 (
MINIMUM NO. OF TANKS / DESSICANT_AIR DRYEL 47 - =
GAS BLANKET — MIN/MAX. IN. WATER _ 1 i —
fLyln STORED TB% 4,208 3 =N \\\\:t ] Q\\\\\\\‘\\ D OVERFLOW
: NEAMITRRRARNRRNANNR v
LADDER W/CAGE 127 K RN \\4
CIRCUMFERENTIAL STAIRS o RN \ \\ USABLE
SUCTION NOZ2LE z" PLATFORM YES \\-\E} . \5\\ NN sToRAGE
SUCTION NOZZLE W/1” COUPLING ROLLING LADDER W/SELF-LEVEL TRDS. 7]
FILL NQZZLE 4 GROUNDING LUGS . A-/DBMN,WM LevEL conn
FILL NOZZLE W/1" COUPLING MIXER SUPPORT LUGS @ V. z o ’
STEAM NOZZLE — DOUBLE FLANGED LEVEL GAUGE SUPPORTS - /76 !
CONDENSATE NOZZLE — DOUBLE FLGD. FOAM LINE SUPPORTS = —r——T 7T T 777 J
ROOF DRAIN NOZZLE — DOUBLE FLGD. INSULATION SUPPORTS
FOAM CHAMBER v | CATHODIC PROTECTION
w| FOAM TROUGHS 4
W [ MANHOLES — 20" OR 24" DIA. FZEN
Z]  MIXERNOZZLE 2
2| MIXER NOZZLE — W/BLIND FLG. (MH) & [ AUTO, LEVEL GAUGE
[ FLUSH TYPE CLEANOUT. 3 X & & AUTO. LEVEL GAUGE, REMOTE
& ™ SAMPLE CONNECTION — 1" COUPLING | AUTO. LEVEL GAUGE, REMOTE PRESS. NoTE - TANK = €S, w//zussa& UNING
& | TEMP. GAUGE CONN. — 1" COUPLING %[ _TARGET LEVEL GAUGE ’ so# FF
< | PRESSURE GAUGE CONN. @[ TARGET LEVEL GAUGE, W/ALARM NOZZLES- CS. SeH %2 Lurw Rusacrs
=" TEMP_ CONTROLLER CONN. — 1" CPLG. O TARGET LEV. GA. W/LIQ. SEAL, ALARM KB 5;’;,5 e FLAnGE FICE
'i‘ SUCTION NOZ2ZLE — DBL. FLG. w/1” CPLG. ‘i‘ TEMPERATURE GAUGE £« .
6|7 SPECIAL CONNECTIONS < FoAM GENERATOR
HIGH 8 LOW LEVEL ALARMS 2 [T TANK HEATER UNSTALL BY NO yrem 31-D-109
LEVEL GAUGE CONNS. Z- 17| Q[ HEATER MANIFOLDS (INSTALL BY
HIGH & LOW PRESS. ALARMS S| PRESSURE VACUUM RELIEF VALVE ACID STORAGE TANK
OPEN VENT (WITH RETURN BEND)
T T T OPEN VENT (MUSHROOM) ' B E c " T E l'
o INSULATION
SAMPLE COOLER NO A BEECKINRIDGE PLOTECT
PAINTING _ OUTSIDE | CENTER FIN FOR PAINTER'S TROLLEY, :
"~ BOTTOM FLATE COATING RUBHER - '“ JAY PANT - 3
2| _winoginpERs _ A
| TANKSTRAPPING A TANK DATA &
w| TSPECIFICATIONS _ ] AP) A LIST OF APPURTENANCES
| _FOUNDATION | CONCEETE
O Fiances = iR fE _ B\ Fhi e _rox paae zeeo || | Lkl Log | = e
I s - | = [rne— P 55 e b e e‘ ' /4212 3/_05_ 0_8
P ReYTEEE G | ] W




R&C S.F.

Form 173 {4/77)

TANK NO. B S Dt VENT NOZZLE
SIZE, DIA. X HEIGHT _ (/#cH XFeET) i20K/2 RIM VENTS
CAPACITY (42 GAL. BBLS) 2/0 MANHOLE — 20"
ROOF TYPE G IPTICAL | o»n | MANHOLE — COMB. EMER. RELIEF
BOTTOM TYPE U1 PONTOON MANHOLE — 20”
FILLING RATE-BPH 2 [ GAUGE HATCH NOZZLE
EMPTYING RATE-BPH 2 [ ROOF DRAIN, FLEX, PIPE
| [ BEARING PLATES i ™ BUANKET GAS INLET — 2" FLG. STQESTSVE;iT 10 (oo werD)
: ; ORAW-OFF SUw? g GAS BLANKET PC 2" FLG. NOZZLE CHD
a|  WATER DRAW CONN. & | AUTOMATIC BLEEDER VENT . _
X STORAGE TEMP. °F <| AUTO. GAUGE FLOAT WELL & COVER X :
<[ CORROSION ALLOWANCE & | __AUTO. GAUGE INSPECT. OPEN. & COVER 2 !
" [ DESIGN METAL TEMP. — OF MIN./MAX. ©|  LEVEL GAUGE CONNS. " .
DESIGN SPECIFIC GRAVITY @ [T AVERAGING TEMP. BULB CONN. .. DrAW \
TOTAL NET WORKING CAP. — MBBLS AUTO. GAUGE FLOAT STILLING WELL LEvEL ; o UET (BT WELD
MINIMUM NO. OF TANKS INBICATOR -- o wiup 160
GAS BLANKET — MIN./MAX. IN. WATER A L S
LADDER W/CAGE 2
CIRCUMFERENTIAL STAIRS N
SUCTION NOZZLE 0" PLATFORM 2
SUCTION NOZZLE W/1" COUPLING "ROLLING LADDER W/SELF-LEVEL TRDS.
FILL NOZZLE 2.x6" GROUNDING LUGS 3 " z
FILL NOZZLE W/1" COUPLING MIXER SUPPORT LUGS N . 2ot |42 L
STEAM NOZZLE — DOUBLE FLANGED [ 759 LEVEL GAUGE SUPPORTS of © O
CONDENSATE NOZZLE ~ DOUBLE FLGD. FOAM LINE SUPPORTS S B
ROOF DRAIN NOZZLE — DOUBLE FLGD. INSULATION SUPPORTS > annd
FOAM CHAMBER o |__CATHODIC PROTECTION CD
w|__FOAM TROUGHS ] / i ——K-. - \
[ MANHOLES - 20" OR 24 DIA. 2 ! ;: i
Z [ mixer NoZZLE g ' i H 1
Z| MIXER NOZZLE — W/BLIND FLG. (MH) | AUTO. LEVEL GAUGE T TAT T L i T
1 FLUSH TYPE CLEANOUT, 3 X &' | AUTO. LEVEL GAUGE, REMOTE x i R ;
| SAMPLE CONNECTION — 1 COUPLING & [ AUTO. LEVEL GAUGE. REMOTE PRESS. S % i P .
& [ TEMP. GAUGE CONN. ~ 1” COUPLING <]  TARGET LEVEL GAUGE ™ . | N
<| PRESSURE GAUGE CONN. q TARGET LEVEL GAUGE, W/ALARM )
=] _TEMP.CONTROLLER CONN. — 1" CPLG. O  TARGET LEV. GA. W/LIQ. SEAL, ALARM f )
W™ SUCTION NOZZLE — OBL. FLG. W/1" CPLG. % TEMPERATURE GAUGE : = “prein HIMODPHERIC BLOWOF TANK
| SPECIAL CONNECTIONS <[ FOAM GENERATOR voeres”  / 0 TLET, =1-D-IOA
' HIGH & LOW LEVEL ALARMS & [ TANK HEATER (INSTALL 8Y BriawiR Les 10" LD D108
LEVEL GAUGE CONNS. Z@34"| | HEATER MANIFOLDS [ INSTALL BY INDICATOR Gsot RF)
HIGH & LOW PRESS. ALARMS S| PRESSURE VACUUM RELIEF VALVE :é;&”
OPEN VENT (WITH RETURN BEND)
OPEN VENT (MUSHROOM) BECHTEL
INSULATION HOUSTON
SAMPLE COOLER A B RECHRINEITOE PR JECT
PAINTING ANTICORR, CENTER PIN FOR PAINTER'S TROLLEY .
BOTTOM PLATE COATING JAN
o |[__WINDGIROERS FaN
I| _TANKSTRAPPING A . TANKDATA &
u SPECIFICATIONS A - LIST OF APPURTENANCES
G| FounDATION CONCRETE
O Demibn TEMP _CHAXR) 750F B [ 15300 For PNASE ZERO [ U402 I o> ik gomme -
FLANGES 50 BF D — L [0 g ) T e I ﬂ" 14202 3(-DS-p-9 0
C YT G | i d




Form 1731477

RBCS.F.

a1 r—cny o oo PR fesae |00

| TANKNO. ASH _CEWATFRINA Eut #-b-1ALE VENT NO2ZLE '
S1ZE, DIA. X HEIGHT z5%x 29’ RIM VENTS
CAPACITY (42-6ALBBLS) 150 Tons ASH MANHOLE - 20"
ROOF TYPE FLAT _ || MANHOLE - COMB. EMER, RELIEF
BOTTOM TYPE W1 PONTOON MANHOLE - 20*
FILLING RATE-BPH 2| GAUGE HATCH NOZZLE
EMPTYING RATE-8PH Z[ROOF DRAIN, FLEX. PIPE
«|__BEARING PLATES Wl BLANKET GAS INLET - 2" FLG. 250" 1.D.
| DRAW.OFF suti? @ | GASBLANKEY PC 2" FLG. NOZZLE
o|  WATER DRAW CONN. |  AUTOMATIC BLEEDER VENT "
%|__STORAGE TEMP.OF___ %[ AUTO. GAUGE FLOAT WELL & COVER SERRATED /"2 -GED: f, 5“,'22" PIPE 10
@] CORROSION ALLOWANCE /8" %[ AUTO. GAUGE INSPECT. OPEN. & COVER ) weiR A
¥ " DESIGN METAL TEMP. — °F MIN./MAX. o} LEVEL GAUGE CONNS. ' . = £BX7- BAC SCREEN
DESIGN SPECIFIC GRAVITY & [ AVERAGING TEMP. BULB CONN. . TROUGH —2 17 = ‘al
TOTAL NET WORKING CAP. — MBBLS AUTO. GAUGE FLOAT STILLING WELL . £ = 2 f,‘férm?g °
MINIMUM NO. OF TANKS Z e . - =
GAS BLANKET — MIN./MAX. IN, WATER FLOATING DECANTER _ 4
BABomE TR LEG 4.STATIONARY 4
6" PECANTING
LADDER W/CAGE ES
CIRCUMFERENTIAL STAIRS N
SUCTION NOZZLE PLATFORM YES DBAM o
SUCTION NOZZLE W/1” COUPLING ROLLING LADDER W/SELF-LEVEL TRDS. . P:j'E ‘2——-1 <
FILL NOZZLE GROUNDING LUG! !
FILL NOZZLE W/1" COUPLING MIXER SUPPORT LSUGS - HYDRAOLIC. OPEEATE D
\- - LA gate cyundees (510)
—_STEAM NOZZLE — DOUBLE "LANGED LEVEL GAUGE SUPPORTS b A= L 10"
CONDENSATE NOZZLE — DOUBLE FLGD. FOAM LINE SUPPORTS cfCoranme A== o
ROOF DRAIN NOZZLE - DOUBLE FLGD, INSUL ATION SUPPORTS < &
_ FOAM CHAMBER 9 CATHODIC PROTECTION _)J Q0 care ‘\2
ol FOAM TROUGHS 0 To SETTUNG TANK DCAIN X
1™ MANHOLES — 20" OR 24" DIA. 2 - -4
Z | MIXERNOZZLE g
2| MIXER NOZZLE — W/BLIND FLG. (MH} 8] " AuTO. LEVEL GAUGE W
[ FLUsH TYPE CLEANOUT, 3 X @' €| AUTO. LEVEL GAUGE, REMOTE 86
| _sAMPLE CONNECTION - 1” COUPLING & [__AUTO. LEVEL GAUGE. REMOTE PRESS.
& |7 TEMP. GAUGE CONN. - 1” COUPLING <|  TARGET LEVEL GAUGE
| PRESSURE GAUGE CONN. @[ TARGET LEVEL GAUGE, W/ALARM
3 O TARGETLEV.GA. W/LIQ. SEAL, ALARM
¥ z| TEMPERATURE GAUGE _
& SPECIAL CONNECTIONS | FoAmGENERATOR NoTE = ALl fi0Es STD.
HIGH & LOW LEVEL ALARMS A_ 2 TANK HEATER (INSTALL BY RANGES 150 # FF. -MALB
T Q| WEATER MANIFOLDS { INSTALL 8Y maTe s R Yp'rHice ITEM Mo. 31°1>-
HIGH & LOW PHESS. ALARMS A S |__ PRESSURE VACUUM RELIEF VALVE . ASH DEWATERING  BIN <
OPEN VENT (WITH RETURN BEND)
I DT L open veNT musnrOOM) - BECHTEL
T [Cwsueetion” T
Rmc - SAMPLE COOLER A BEECEINLIDEE PRAIECT
PAINTING e ey CENTER PIN FOR PAINTE _
UOTTOM PLATE COATING N T A - POWER FLANT
o] winocinoens | ) ) - A
I|  TANK STRAPPING o o A .JTANK DATA &
Wi SPLOIFICATIONS 3 . e A LIST OF APPURTENANCES
w FOUNDATION cum(/zere
o ’ J T Gl lissve For Prase zEeo | MYAN 408 me. saswing iy sy
—a

/14222 | 2-Ds- D-io 0

[-..n. l-n :;




R&C S.F.

Form 173 14/77)

TANK NO. Ask SETTeL /NG TANK 31-0-//2 VENT NOZ2ZLE
SIZE, DIA, X HEIGHT é¢5'% 30’ RIM VENTS
CAPACITY {7500 FT3 MANHOLE — 20"
ROOF TYPE OPEN_| o»|__MANHOLE - COMB. EMER. RELIEF
BOTTOM TYPE ] _PONTOON MANHOLE — 20"
FILLING RATE-BPH 2 [_GAUGE HATCH NOZZLE
EMPTYING RATE-BPH 2 {"ROOF DRAIN, FLEX. PIPE ,
«|__BEARING PLATES 19181 ANKET GAS INLET — 2" LG, 45’
+ |L_DRAW-OFF Stii? g GAS BLANKET PC 2" FLG. NOZZLE FRou DEWATELING
ol waTER DRAW CONN. & | AUTOMATIC BLEEDER VENT " ranks 1474 scn.do
X" STORAGE TeMP. OF 2| _AUTO. GAUGE FLOAT WELL & COVER I——F}/V
Q| CORROSION ALLOWANCE Vg" & |__AUTO. GAUGE INSPECT. OPEN. & COVER C -
¥ | DESIGN METAL TEMP. - SF MIN./MAX. © [ LEVEL GAUGE CONNS.
DESIGN SPECIFIC GRAVITY ™ AVERAGING TEMP. BULB CONN. .
TOTAL NET WORKING CAP. — MBBLS AUTO. GAUGE FLOAT STILLING WELL N}
MINIMUM NO. OF TANKS /
GAS BLANKET — MIN./MAX. IN, WATER ::J:"ZS,.M .
LADDER W/CAGE YES
CIRCUMFERENTIAL STAIRS
SUCTION NOZZLE PLATFORM VES .
SUCTION NOZZLE W/1” COUPLING ROLLING LADDER W/SELF-LEVEL TRDS. ?
FILL NOZZLE GROUNDING LUGS * N
FILL NOZZLE W/1” COUPLING MIXER SUPPORT LUGS
STEAM NOZZLE — DOUBLE FLANGED LEVEL GAUGE SUPPORTS To SLDGE
CONDENSATE NOZZLE — DOUBLE FLGD. FOAM LINE SUPPORTS BETURN,
ROOF DRAIN NOZZLE — DOUBLE FLGD. INSULATION SUPPORTS et CuE)
FOAM CHAMBER | CATHODIC PROTECTION
«»|__ FOAM TROUGHS w ©
[~ MANHOLES - 20" OR 24" DIA. Z d=b =4
Z|_MIXER NO2ZLE § e
2 [ MIXER NOZZLE — W/BLIND FLG. (MH) W1 AUTO. LEVEL GAUGE .
[ FLUSH TYPE CLEANOUT. 3 X 4’ €|  AUTO. LEVEL GAUGE, REMOTE oé
| " SAMPLE CONNECTION - 1" COUPLING g AUTO, LEVEL GAUGE, REMOTE PRESS. T
& |__TEMP. GAUGE CONN, — 1" COUPLING < |_ TARGET LEVEL GAUGE | 45-% o
| PRESSURE GAUGE CONN, @[ TARGET LEVEL GAUGE, W/ALARM
=3[ TEMP. CONTROLLER CONN. — 1" CPLG. O  TARGET LEV.GA. W/LIQ. SEAL, ALARM
R T T R— & FonucenEnsTon NoTe: FLAMGES 1% & FF
g \ "
HIGH & LOW LEVEL AL/ IMS 2| _TANK HEATER (INSTALL BY MATL .8 Peard Yy THick 176 D112
| LEVEL GAUGE CONNS, S HEATER MANIFOLDS { INSTALL BY ~e 3
_ _HIGH & LOW PRESS. ALARMS S|  PRESSURE VACUUM RELIEF VALVE ASH _ SETTL/NG  TANK
OPEN VENT (WITH RETURN BEND)
T T T GPEN VENT (MUSHROOM) BECHTEL
INSULATION
E— SAMPLE COOLER A REECEINRIDEE PRoTECT
PAINTING Erory 2o CENTER PIN FOR PAINTER'S TROLLEY
- .BOI}&);\A PUATE COATING T — . (treet.pmmEL] | R R LTSRS JAN 3/- PWER PLANT
o[ wiwocigeRs T _ I A '
& |- TanksTRapPiNG T T D T T T R . A TANK DATA &
Wi  SPECIFICATIONS . A LIST OF APPURTENANCES
FOUNDATION concl
G fovneanion. o —|2reEeE e Al rssve ror PraseE BE2o|ielbls W' |n 100 ~e. DAWIG Re. .
o o i e BN s 0 0 i el @ /42272 3/-05-0-1/ 0
[ e | | i




R&C S.F.

Form 1731877

TANKNO.  ASH_SURGE TAMK A-D-113 VENT NOZZLE '
SIZE, DIA. X HEIGHT Go'x 227 RIM VENTS
CAPACITY 36.6:0 F13 MANHOLE - 20" .
ROOF_TYPE SPEN__| o»n|__MANHOLE — COMB. EMER, RELIEF
BOTTOM TYPE ¥ [__PONTOON MANHOLE ~ 20"
FILLING RATE-BPH 2| GAUGE HATCH NDZZLE
EMPTYING RATE-BPH <[ ROOF ORAIN_FLEX, PIPE v Y
«|__BEARING PLATES {4 |_BLANKET GAS INLET — 2" FLG. | o-0" ¢
t|__DRAW-OFF Stwip ]| GASBLANKETPC 2" FLG. NOZZLE N From SETTUNG
o WATER DRAW CONN. g AUTOMATIC BLEEDER VENT Va4 TANK  2070.0.5TD.
X|__STORAGE TEMP. °F <[ AUTO. GAUGE FLOAT WELL & COVER [
& | CORROSION ALLOWANCE I7h & [ AUTO. GAUGE INSPECT, OPEN. & COVER /1}(
F I DESIGN METAL TEMP. — °F MIN./MAX. O  LEVEL GAUGE CONNS. .
DESIGN SPECIFIC GRAVITY, € " AVERAGING TEMP. BULB CONN. ! ""E‘;FF_"‘“." 2
TOTAL NET WORKING CAP. — MBBLS AUTO. GAUGE FLOAT STILLING WELL - i“:“& 12 .
MINIMUM NO. OF TANKS / '
GAS BLANKET — MIN./MAX. IN. WATER
LADDER W/CAGE VES rofears 21 @
CIRCUMFERENTIAL STAIRS , ) (m.f I &
SUCTION NOZZLE PLATFORM YES scq.4o
SUCTION NOZZLE W/1” COUPLING ROLLING LADDER W/SELF-LEVEL TRDS.
FILL NOZZLE GROUNDING LUGS
FILL NOZZLE W/1" COUPLING MIXER SUPPORT LUGS EeToRn
_STEAM NOZZLE — DOUBLE FLANGED LEVEL GAUGE SUPPORTS o M e || 11- 1 N
CONDENSATE NOZZLE — DOUBLE FLGD. FOAM LINE SUPPORTS ! s 4o o
ROOF DRAIN NOZZLE — DOUBLE FLGD. INSULATION SUPPORTS
| FOAM CHAMBER | CATHODIC PROTECTION S0’ 3"
«»|_ FOAM TROUGHS u 0% £ _cotemn (FiP)
& MANHOLES - 20" OR 24" DIA. 2 (123 €0.5PACED
Z|__MIxEANOZ21LE g
2| MIXERNOZZLE - W/BLIND FLG_ (MH) W AUTO. LEVEL GAUGE
W1 T FLUSH TYPE CLEANOUT, 3 X 4 g AUTO. LEVEL GAUGE, REMOTE _SECTIoN
Z|__SAMPLE CONNECTION - 1" COUPLING & | AUTO. LEVEL GAUGE, REMOTE PRESS. VIEW
& | TEMP_GAUGE CONN. — 1 COUPLING | TARGET LEVEL GAUGE
<[ PHESSURE GAUGE CONN. 4| TARGET LEVEL GAUGE. W/ALARM
o] _TEMP_CONTAOLLER CONN.— 1" CPLG. O|  TARGET LEV. GA.. W/LIQ. SEAL, ALARM
W " SUCTION NOZZLE - DBL. FLG. W/1 CPLG. [ TEMPERATURE GAUGE ] NOTE : FIANGES /50 # RF
© | SPECIAL CONNECTIONS | _FoaM GENERATOR p .5 £ V"
. HIGH & LOW LEVEL ALARMS | @ TANK HEATER UNSTALL BY mar e 58 Y rricie
LEVEL GAUGE CONNS, | Q| HEATER MANIFOLDS [ INSTALL BY 1Tem ; 31-0-113
HIGH & LOW PRESS. ALARMS ) S| PRESSURE VACUUM RELIEF VALVE ASH svegE TANK
. —.-| | __OPEHM VENT (WiTH RETURN BEND) _
I 7} [[Zopen vent muswmoom T BEGHTEL
INSULATION i
- | SAMPLECOOLER . ___ A BEECKINEIDGE . PROTECT
PAINTING .. ot Pemid :PIN FOR PAINTER'S TROLLEY
sorTompLaTECOATING (T ] ' 14 31 poweg PLANT
S| wiNpGIHDERS ’ T A
I1 TANK STRAPPING ] A TANK DATA &
; SPECIFICATIONS R - A LIST OF APPURTENANCES
w FOUNDATION CovirETrE
< TR ATy 135508 For prilse zesol sl ¥ Yo 1 408 B, PRANNG o .
S B = lnnd = o o ":‘ o (3 bl etﬁly H2z2 31-08-D-12 1]




RA&CS.F.

Farm 173 (4777}

TANKNO. ASH TRAwSFESC Tanmk | >ldre VENT NOZZLE
SIZE. DIA. X HEIGHT 9'x 2" RIM VENTS
CAPACITY 350 F1. 3 MANHOLE — 20" .
ROOF TYPE o |__MANHOLE — COMB. EMER. RELIEF
BOTTOM TYPE " PONTOON MANHOLE - 20"
FILLING RATE-BPH 2 [ GAUGE HATCH NOZZLE
EMPTYING RATE-BPH 2| __ROOF DRAIN, FLEX, PIPE
| BEARING PLATES W] "BLANKET GAS INLET — 2" FLG. FRom BoTiom ASH
t |__ORAW.OFF suwir & GAS BLANKET PC 2" FLG. NOZZLE KOPPER.
o[ WATER DRAW CONN. & [ AUTOMATIC BLEEDER VENT
%[ sToRAGE TEMP. °F ' <| AUTO.GAUGE FLOAT WELL & COVER From EconomizER
| CORROSION ALLOWANCE Vg" & | _AUTO. GAUGE INSPECT. OPEN. & COVER FRom miLL ——e 4 42— hon HorreRS .
¥ " "DESIGN METAL TEMP. — °F MIN.JMAX. Of LEVEL GAUGE CONNS. RETECTS HOMPER S
DESIGN SPECIFIC GRAVITY AVERAGING TEMP. BULB CONN.
TOTAL NET WORKING CAP. — MBBLS AUTO. GAUGE FLOAT STILLING WELL 9'¢
MINIMUM NO. OF TANKS 8 -
GAS BLANKET — MIN./MAX. IN. WATER +
LADDER W/CAGE YES
i CIRCUMFERENTIAL STAIRS
SUCTION NOZZLE PLATFORM MES
SUCTION NOZZLE W/1” COUPLING ROLLING LADDER W/SELF-LEVEL TRDS.
FILL NOZZLE GROUNDING LUGS .
FILL NOZZLE W/1" COUPLING MIXER SUPPORT LUGS ©
STEAM NOZZLE — DOUBLE FLANGED LEVEL GAUGE SUPPORTS
CONDENSATE NOZZLE ~ DOUSLE FLGD. FOAM LINE SUPPORTS
ROOF DRAIN NOZZLE — DOUBLE FLGD. INSULATION SUPPORTS
_ FOAM CHAMBER e« |___CATHODIC PROTECTION
w|__ FOAM TROUGHS ]
| MANHOLES — 20" OR 24" DIA. H
Z| MIXERNOZZLE 2
2| MIXER NOZZLE — W/BLIND FLG. (MH) ] " AUTO. LEVEL GAUGE
2 FLUSH TYPE CLEANOUT. 3’ X &’ @ AUTO. LEVEL GAUGE. REMOTE <
] SAMPLE CONNECTION — 1” COUPLING & | AUTO. LEVEL GAUGE, REMOTE PRESS,
& | TEMP. GAUGE CONN. — 1" COUPLING %[ _TARGET LEVEL GAUGE
< | PRESSURE GAUGE CONN. 9| TARGET LEVEL GAUGE, W/ALARM 1 L—L
3| TEMP. CONTROLLER CONN. - 1” CPLG. O TARGET LEV.GA. W/LIQ. SEAL, ALARM fema r
w .
SUCTION NOZZLE — DBL. FLG. W/1” CPLG. 2| TEMPERATURE GAUGE
T
“ [ SPECIAL CONNECTIONS <[ FoAM GENERATOR i Mo, 2 3P N4 A ¢8
HIGH & LOW LEVEL ALARMS D L_TANK HEATER (INSTALL BY ' c ) ‘.'.Z',: 2 g
LEVEL GAUGE CONNS. Q| HEATER MANIFOLDS { INSTALL BY NOTES ! ALL FLANGES S0 tr F.F. ¢ Hlpa8
HIGH & LOW PRESS. ALARMS S| PRESSURE VACUUM RELIEF VALVE mar’e €5 R Yy THiCK ASH TFRANSFEE TANK
OPEN VENT (WITH RETURN BEND)
OPEN VENT (MUSHROOM) BECHTEL
INSULATION
SAMPLE COOLER A BEECKINRIOGE  FROTEC T
RAINTING . Efory RimEd CENTER PIN FOR PAINTER'S TROLLEY A Y- POWERL - PLANT
BOTTOM PLATE COATING
| WINDGIRDERS A
| TANK STRAPPING A TANK DATA &
w| SPECIFICATIONS . A LIST OF APPURTENANCES
E FOUNDATION CONCRETE
© Ay 1550 Ror Prase 250 |aclpn T pryr—rey )
a0 | eore [r——y NS ,4222 3)- DS- D' 13 Ie)
— = [=— =




R&C S.F.

TANKNO.  FL1 ASMH STopAGE Siup |3-0-18 VENT NOZZLE ES
SIZE, DIA, X HEIGHT 36r36" RIM VENTS
CAPACITY 36 oop £} MANHOLE ~ 20" JES ,
ROOF TYPE ConE HEAD | on |__MANHOLE — COMB. EMER. RELIEF 36’ f
BOTTOM TYPE FCAT | Y[ PONTOON MANHOLE — 20"
FILLING RATE-BPH 2| GAUGE HATCH NOZZLE
EMPTYING RATE-8PH 2 [ROOF DRAIN, FLEX. PIPE
«|__BEARING PLATES 5™ BLANKET GAS INLET — 2 FLG.
| DRAW.OFF suuip & GAS BLANKET PC 2" FLG. NOZZLE
a|  WATER DRAW CONN. & |_AUTOMATIC BLEEDER VENT
§ STORAGE TEMP. °F 3S0'F |« AUTO. GAUGE FLOAT WELL & COVER
<] CORROSION ALLOWANCE Vg [ AUTO. GAUGE INSPECT. OPEN. & COVER
{7 [ DESIGN METAL TEMP. - OF MIN./MAX. O| LEVEL GAUGE CONNS. .
DESIGN SPECIFIE GRAVIFY D EwNSITY 45 )3l & AVERAGING TEMP. BULB CONN, e
TOTAL NET WORKING ChP. —M8BEE F73[3%.000 AUTO. GAUGE FLOAT STILLING WELL
MINIMUM NO. OF TANKS ! ‘\s
GAS BLANKET — MIN./MAX. IN. WATER e o
LADDER W/CAGE
CIRCUMFERENTIAL STAIRS
SUCTION NO2ZLE PLATFORMS MES$
SUCTION NOZZLE W/1" COUPLING ROLLING LADDER W/SELF-LEVEL TRDS. ,
FILL NOZZLES YES GROUNDING LUGS .
FILL NOZZLE W/1” COUPLING MIXER SUPPORT LUGS ' S
STEAM NOZZLE — DOUBLE FLANGED LEVEL GAUGE SUPPORTS =~
CONDENSATE NOZZLE — DOUBLE FLGO. FOAM LINE SUPPORTS
ROOF DRAIN NOZ2LE — DOUBLE FLGD. INSULATION SUPPORTS
FOAM CHAMBER «|___CATHODIC PROTECTION
»| FOAMTROUGHS u
W] MANHOLES — 20" OR 24" DIA., Z N
Z [ _wmxen nozzLE 2 0
2| MIXEANOZZLE — W/BLIND FLG. (MH) {1  AUTO. LEVEL GAUGE
1 FLUSH TYPE CLEANOUT, 3' X &' &| AUTO. LEVEL GAUGE, REMOTE | ]
€1 _SAMPLE CONNECTION — 1” COUPLING &| AUTO. LEVEL GAUGE, REMOTE PRESS. jj | -ty
15 [__TEMP_ GAUGE CONN. — 1” COUPLING Q| TARGET LEVEL GAUGE )
4 <| PRESSURE GAUGE CONN. A TARGET LEVEL GAUGE. W/ALARM '
421 TEMP.CONTROLLER CONN. — 1" CPLG. O| TARGET LEV. GA.. W/LIQ. SEAL, ALARM
W™ SUCTION NOZZLE — DBL. FLG. W/1” CPLG. 2| TEMPERATURE GAUGE
| SPECIAL CONNECTIONS < F0oAM GENERATOR
HIGH & LOW LEVEL ALARMS =] TANK HEATER (INSTALL BY £ . 2.0-18
LEVEL GAUGE CONNS. O WEATER MANIFOLDS {INSTALL BY Notes: FLANGES ISo# FF 1rEM Woi 310
. HIGH & LOW PRESS, ALARMS S| PRESSURE VACUUM RELIEF VALVE e PIPE  5H-40 FLY ASH STo8AKE S/cp
! OPEN VENT (WITH RETURN BEND) s mr'L- C.S. 3" R
; OPEN VENT (MUSHROOM) BECH T EL
INSULATION
PAINTING oy B8 2::::: an ;:&o;.g: PAINTER'S TROLLEY /AY ERECEKIDGE PEOTECT
T FRexY L) .
BOTTOM PLATE COATING VENT FILTERS 2 JAN 3/ PoWEL PLANT
| WINDGIRDERS AR SLIDES Yés 1A
L[ __TANK STRAPPING A TANKDATA S
£ w SPECIFICATIONS ./_\.; N SLIDET Pex m b LIST OF APPURTENANCES
1w FOUNDATION ConcE TE > DOE _(9mmEn)
Qjo A T |/550E o PHASE BE|AY A yf]m“ 108 . SRARING e,
] = Je — 0 B i 0 T @ 14222 |- 3105 N-/4
3 = [— = 3




4.3 Data Sheets for Exchangers

31-DS-E-1:
31-DS-E-2:
31-DS-E-3:
31-bS-E-6:

Cooling Water (31E-103 A, B)

’Suspect Condensate (31E-104 A, B, C)

Suspect Condensate (31E-105 A, B, C) -

~Circ. Cooling water (31E-108 A, B, C)

4-25 "
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SURFACE CONDENSER DATA SHEET

customer BREECKINRIDKE

Project Location KENT U Y Manufacturer
Plant &= 2} Cond. No. 3/ - - /O;A g‘ Req. No. .
Service Of Unit (2 20L/NGE IWATEDS 3)-F-lo= & e No. 3/-£-/03A8 & (03 &
Size Horizontal . No. Requited 2
Surf (Eff/Grossi 25 ?30 7290 90 2
U4 ’ PERFORMANCE _ -
Fluid Allocation Sheliside Tubeside
Fluid Circulated Wet Steam
Totzl Fluid Entering 1B/h Zé 7Sco
Design Normal Dezign Normal
water lo/h i1X /09 /1 x /0%
Steam Ib/h, MW 2@500 [ 2{0 760"9 l
Steamn Condensed wm| T 790D 257 £
Density, Liq. 1b/#13
Viscosity, Lig. (Vap.) cP
Therm. Cond., Lia. (Vap.} Bru/h-i2 °F
Specific Heat, Liq. (Vap.) 8tu/ib °F
Latent Heat, Vap. Btu/Ib .
Temoeratura 1n/Qut ocl/Z0. & 1/20.5 SED- N J0 1/12.9 88 1/07.9
Operating Press. M, Haa, 2 S 5’ = 7 )
No. Passes 7 One One T TWo
Velocity Allow/Calc, ft/sec _— S - —_— — ¢ 1 70 7.0 !/ 70
Press. Drop, Allow/Calc. psi / / /1 7.0 / 7.0
Cleaniiness Factor 85 Z
Heat Exchanged D52 X/0 7] Btu/h.MTD %
Transter Rate, Service Claan Bru/h-t12. °F
CONSTRUCTION
Tubes Hotwaell: . b
Main Condenzing Sectinns: Type: Capacity: ZHLD GALIONS
No.: 0SS0 oD: 3/4 in. Thk: /5 BWG Material:
Length, effective: ft. Overall: 4 4— tt "Thickness.
Material: 10 - [0 (T~ AL Tube Pitch: in | Tube sheets
Gas Removal Sections: /'A/ // =) vVE Number and size:
No.: QD: in. Thk.: 8BWG. Materiai: MUN T2 Thickness: in.
Length, effective: ft Overall: ft
Material: Tube Pitch: in | Tube support plates
Impingement Sections: A/ ABo LV E Number:
No.: oD. in. Thk: BWG Material: CS Thicknaess: in,
Length, effective: ft Overail: ft
Material: 40 - /0 /,/é‘ -NA Tube Pitch: in | Steam inlet neck and exhaust connection
Tube — Tubesheer Joint: LOLLED Material
Water boxes & Covers Thickness: Number of sactions:
Material (water box): (1. S, 457/14 A-2885 GRADE C Connection to:shell —saae?ggg; or Turbine —i%ae’:g:g),f"
Material {Covere): ) Height — top of water box flange to turbine Exhaust Including
Divided or non-divided: /)] VIDED expansion joint (if any):
Decign pressure: 80 psig Temperature /5& Oog Provizion for vertical expansion (condensar hung);
Nozzles Number and Si e — Inlet: Outlet: 7YX ‘_"»; " (spring supports)(expansion joint):
Shell: Spring supports  Type:
Material: CS. ASTm A-289 GPADE ¢ Expancion joint Type: f
Thickness: 3/8 in Number ot sections: 1 Materiul:
Proviszion for tube expansion Height: Ends — (Flanged) (Welided)
Number and size of venting conneactions: / X 4 7
Design pressure /5 psig Temperature /50 9F And Full Vacuum PK/’NT 3/
s L& DATE BY |CH|Pe |%.,| JoBNO. | DRWG. NO.|REV,
w
I @ £ -2 Vidho| T35UED 7ok PRASE BERS |JZ [oZ | ufron| /4222 [°s- &/ | 0
FORM 908 (11/79) SHEET — oF_2




S5
S6
57

59
60
61
62
63
64
65
&6
67
68
&9
70
71
72
73
74
75
76
7?7
78
79
80
81
82

84
8s
86
87
88
89
90
91
22
33
94
95
96
97
a8
99
100
101
102
103
104
108
106
107
108
109
10
1

SURFACE CONDENSER DATA SHEET {CONTINUED)

Steam Jet Air Ejectorls)

3I-H- 1014 =

Si-4-/01 2

{OAE Som SN oD Il

Total number of Ejector Units:  TWwQ

7

Size and type: No. of clements: f=2.%

[ No. of stages:

-—
o

Surtace Inter-and Af

ter-Condensers AONE,

Operating Canditions and Performance

Design capacity -~ 100 per cant —

Suction pressure:

29

in, Hg, abs

; )
Suction temperature: F

—_ -
=]

Ory air leakage: -

SCFM corresponding to:

b per h

Non-condensiblg gasas othear than air leakage: Anracr A

ib per h

Associated saturated water vapor:

b per h

Total gas-vapor mixture: {b per h

Dezign capacity each element: 9 &

D -t

*WE

per cant

Number of elernants operating for 100% capacity :

]

S A/

Curve{s) of approximate capacity vs. sugtion pressure:

Steam conditions —

Maximum initial pressure:

Tortal temp: e

Minimum operating pressure {at.nozztes):

Total temp: g

Steam Consumption {100 per cent design capacity):

;:;". ib perh

inter/Atter Condenser Data

Surfacesq ft: Inter-Candenser

After-Condanser

Heat € xchanged Btu/h  Inter-Condenser

Afrer-Condenser

Tubes. No: [e]e] Thk

8WG: Length (Effective-overail) ft

Tube-Tubesheet Joint:

Cooling Water (condensata) (raw water):

Minimum flow required at:

per cent design capacity : lb/h

Maximum decign ‘low:

to/h

Pressure drop aifowabia/caiculated

psig

Shell/Water boxes — Design prassure

psig Design. Temperature °F

Materiais:

Suction chambars:

Condensar shells:

Diffusers:

Water chambers:

Steam nozzles:

Tuba sheats:

Steam chacts {nozzle heads):

Tubes:

Fittings and Accessories included

Air leakage merter:

Orther:

Hogging Ejectors

NONE

(Steam) FPme vewmeey Operated. Number per condenser

Size

QOperating Canditions and Performance

Uddacity: Ib per h dry air at

in, Hg abs Suction Prossure

Steam consumption: ib per h _at

psig op

Maximum design steam conditions:

psig Oop

Consumptian: Air SCFM ot psig

Water Io/hr at peig

Fittings and accessorias included:

Primng Ejector{s) NONE

{Steam) (Air) (Water) Operated.

Size

Qperating Conditions and Performance

Capacity: ib per h dry zir at

in. Hg abs Suction Preszure

Steam consumption: \b per h_at

psig op

Maximum design steam conditions:

peig o

Consumption: A SCFM at

psig

Water lo/h at psig

Apporoximate weight:

Conaenser Dry b.

Ejectors: Priming

Flooaged b.

Hogging

Air

DATA SHEET REV.

o

SHEET _2__ OF
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HEAT EXCHANGER SPECIFICATION SHEET

CUSTOMER AND
PROJECT LOCATION

BEECKINRIDGE KENTUCEY

EXCHANGER
MANUFACTURER

PANT 3l - PowgR. PLANT

EXCH.NO. B/ - £ o4 A Tuey (* REQ. NO.

SERVICE OF UNIT  SUSPECT  CoMDENSATE

ITEM NO.

_~PARALLEL

SIZE 27"x 216" TYE HogZ. {HOR12/ CONNECTED IN SERIES
SURF./UNIT (EFFIGROSS) K70 /1002 SHELLS/UNIT / SURF/SHELL (EFF/GROSS)

PERFOAMANCE OF ONE UNIT
FLUID ALLOCATION SHELLSIOE TUBESIDE
FLUID CIRCULATED SUSPcT  ConOENSATE FILTERED CONDENSATE |
TOTAL FLUID ENTERING LB/HR 1GL700O T 7945

IN ouT IN out
LIauId e ~——— ——
VAPOR LB/HR, MW R e I e ——
NONCOND LB/HR, MW ——t — ——r a———
STEAM — : ———— —
WATER 8/ne (L4702 [ 4760 769249 | 7 9945
FLUID VAPORIZED/CONDENSED — — —_— - —
GRAVITY, LIQ. /.00 /.00 /.00 /.00
VISCOSITY, LIQ. us £7-He 0- 362 Q. LR2 0. 811 0618
THERM. COND.. LIQ. he-er-of 0,388 0. 395 0.362 0.395
SPECIFIC HEAT, LIG_ e /. 06O /. 000G {. oD /. 20&
TEMPERATURE °F 2lole- O 2l6.5 /81.0 2/3.8
OPERATING PRESS. (PSIAMAPSIG /9 3 /43 90 an
NO. PASSES/SHELL 2 A
VELOCITY FT/SEC 6.9/
PRESS. DROP, ALLOW/CALC. PSi /10 / /72 /0 -
FOULING RESISTANCE N N.-X4 o. 20DS.
HEAT EXCHANGED 2.46X%/07 8TU/HR; MTD ACORRJ (IWTD) 80./6 °F
TRANSFER RATE, SERVICE 329 CLEAN 635 BTU/HR.SQ. FT. 'F
- CONSTRUCTION

. SHELLSIDE TUBESIDE
DESIGN/TEST PRESS. PSiGl Zoo ! 3ep /90 | 224
OESIGN TEMPERATURE °F 270 70
CORROSION ALLOWANCE IN 0-728 0.125
CONNECTIONS INLET 4" 8"”
SIZE OUTLET " ”
RATING /SO BF /S0 # PE
TUBESNO. [lHo oo /Y4 ” THK (MIN/AVG) /@ NG LENGTH /9.2 7  PiTcH /Y FLow —ee { A Q[[jl ‘
TUBE MATERIAL  99-/0  (u-Als TUBE-TUBESHEET JOINT _Ppas s £55
SHELL C.5. 10 27% oo SHELL COVER (INTEG.) (REMOV)
CHANNEL/BONNET CHANNEL COVER i
TUBESHEET STATIONARY TUBESHEET FLOATING
FLOATING HEAD COVER IMPINGEMENT PLATE (YES) (NO)
BAFFLES-CROSS TYPE % CUT (DIA/AREA) SPACING
BAFFLES-LONG SEAL TYPE TUBE SUPPORTS
INSUL. THK.: SHELL CHAN. EXPANSION JOINT
GASKETS
COOE REQUIREMENTS ASME vt} STAMP INO} TEMA CLASS SPECS

WEIGHT: EACH SHELL

BUNDLE

FULL OF WATER

REMARKS: MARK (SR} AND PERCENT (RT) AS REQUIRED

ANT - 31
- [ ] oate By [cHe|PE [~ JOB NO. | DRWG. NO. | REV.
. > -
@ N /14222 |0s-£-2 | o
488 [15svE fFoR PHASE 2E£p |IL 575 0P |tew

RGC SFE FOMM 158 (8/78)
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HEAT EXCHANGER SPECIFICATION SHEET

CUSTOMER AND
PROJECT LOCATION

BErcpRIDGE, AENTUCKY

EXCHANGER
MANUFACTURER

PLANT 3/ - POWER PLAnT

EXCH.NO.3/-£-./0S A A€y C REQ. NO.

SERVICE OF UNIT  SUSPERAT - CoslDEM SATE ITEM NO.
SIZE 297x 22-G” TVt KHol)Z. (HORIZM2E®TY CONNECTED IN SERIES W~ PARALLEL
SURFJUMIT (EFFIGROSS) /205" / 12 2, SHELLS/UNIT Zz SURF/SHELL (EFF/GROSS)
PERFORMANCE OF ONE UNIT

FLUID ALLOCATION SHELLSIDE TUBESIOE
FLUID C:RCULATED SUSFECT CONDENSATE L TE Cow DENSATE |
TOTAL FLUID ENTERING LB/HR 4134614 7699 4SS

IN out N ouT
LIQUID . o — —
VAPOR LB/HR. MW — — — —
NONCOND LB/HR, MW —— — Jr— -
STEAM — e — —
WATER B/ne 413614 413014 209945 | %9349
FLUID VAPORIZED/CONDENSED. : . pa— p— —
GRAVITY, LIQ /. 00 1. 00 /.00 /7,00
VISCOSITY. LI B/ rr-ne 0.58) 0.724 7. 041 0.871
THERM. COND.. LIQ. Sue.Frop 0.3296 0.394 0.364 0.362
SPECIFIC HEAT, LIQ. . BTu/.a- o Ix-Y] X ) /- 00 /. 6O
TEMPERATURE °F 256. 32 202.0 /S0.4 /RLO
OPERATING PRESS. (PSIA} (PSIG) S3 43 /08 s*
NO. PASSES/SHELL - A 2
VELOCITY FT/SEC 5.82
PRESS. DAOP, ALLOW/CALC. PSi /0 / 8.8 /0 )
FOULING RESISTANCE 0.007 - ] 0.0005
HEAT EXCHANGED 2.25 %/07 BTU/HR: MTOD/(CORRAY(WTD) 62.7 ‘F
TRANSFER RATE, SERVICE ETT] CLEAN _Sgz i BTU/HR.SQ FT.'F

CONSTRUCTION
SHELLSIDE TUBESIDE

DESIGN/TEST PRESS. PSiIGl /oo | /SO /S0 | 229
DESIGN TEMPERATURE °F e 3
CORROQSION ALLOWANCE IN 0./29 0./2¢
CUNNECTIONS [INLET 6” 8"
SIZE OUTLET O 8"
RATING /So*# F.E 150 & F.F
TUBES NO. /88 oD /1/4’7 THK IMIN/AVG) /4 SM& LENGTH 20./* m-rcn/‘f/ML":Low — J A OLQ!

TUBE MATERIAL

Po-/0 (- N2

TUBE-TUBESHEET JOINT 294(_5;2

268

SHELL O, S 10 29”00 SHELL COVER (INTEG.) (REMOV)
CHANNEL,BONNET CHANNEL COVER
TUBESHEET-STATIONARY TUBESHEET FLOATING
FLOATING HEAD COVER IMPINGEMENT PLATE (YES) (NO}
BAFFLES-CROSS TYPE % CUT (DIA/AREAI} SPACING
BAFFLES-LONG SEAL TYPE TUBE SUPPORTS
INSUL. THK.: SHELL CHAN. EXPANSION JOINT
GASKETS
CODE REQUIREMENTS STAMP-(YES) (NO) TEMA CLASS SPECS
WEIGHT: EACH SHELL BUNDLE FULL OF WATER
REMARKS: MARK (SR) ANO PEACENT (RT) AS REQUIRED
PLANT 3/
F . |\ ] DATE 8y |che|rE “cay JOB NO. | DRWG. NO. | REV.
dre | 3D /4222 |0s-£.3 | o
il Y/ | I5SUE  FoR  PHASE BELo YL [G0 [P wnr

RAC IFL FOMM 130 {8/76)
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HEAT EXCHANGER SPECIFICATION SHEET

CUSTOMER AND

CRECEINRIDGE, KENTUcky

EXCHANGER

TUBE MATERIAL

TUBE TUBESHEET JOINT /ROLLED

PROJECT LOCATION MANUFACTURER
PLANT FF =7 EXCH.NO. 5/=-F -/OFA AEQ. NO.
SERVICE OF UNITC/RC. CaolUNG WATER THPY 3)-£-/08C TEMNO.
SIZEQS m X 3767 4N, TYPE HOM/Z. IHORIZIVERTI CONNECTED IN SERIES L~ PARALLEL
SURF/UNIT (EFF/GROSS) 3492 /3534  SHELLSUNIT /] SURF/SHELL (EFF/GROSS)

. PERFORMANCE OF ONE UNIT ]
FLUID ALLOCATION . SHELLSIDE 1 TUBESIDE
FLUID CIRCULATED - OEMINERALIZED WATER W[Cofe  CoolING WATER
TOTAL FLUID ENTERING LB/HR (SO 000 INHI /. 030 000
. N our IN out
L!1QUID — — —
VAPOR LB/HR, MW —— — — —
NONCOND LB/HR, MW — — — —T
STEAM —— a—— ——— e
WATER ] (71774 G590, o020 BS50,000 1,030, 020| /930 .004|
FLUID VAPORIZED/CONDENSED —— — R J——
GRAVITY, LIQ. /.0 /.0 /O /.0
VISCOSITY. LIQ. Lierwe L LY .75 /.85 /63
THERM. COND., LIQ_ B%p.Fron_0.368. 0.367 0.360 0.364
SPECIFIC HEAT, LIQ. BTV 18- 08 0.998 0.997 0997 0.998
TEMPERATURE °F 110 945 90 - 79.5
OPERATING PRESS. (PSIA) §PSIG) S0 S0
NO, PASSES/SHELL Zz Fé
VELOCITY FTISEC 2.0
PRESS. DROP, ALLOW/CALC. . PSI /0,0 ! 9.0 /0.0 | (0.0
FOULING RESISTANCE 0.0005 0.00/
HEAT EXCHANGED G 75X /0% BTU/HR: MTDACORR JIWTD) 74 °F
TRANSFER RATE, SERVICE 250 CLEAN 0285 8TU/HR. SQ. FT.°F

: CONSTRUCTION

SHELLSIDE TUBESIDE

DESIGN/TEST PRESS. PSIGl JOO | /SO o | /20
DESIGN TEMPERATURE °F /150 /50 )
CORROSION ALLOWANCE IN 0.775 0.7
CONNECTIONS INLET = /0
SIZE OUTLET =2 /0
RATING [S0# FF /SO # FF —
TUBESNO. /5 o0 V2 /N.  THKMINIAVGI/E BME LENGTH 37, FT. PITCHIGNFLOW —e= d A (}!r_‘][ ‘

90-/0 G‘-/VJ
C.S.

SHELL 1074 av,00 SHELL COVER . {INTEG.) (REMQV}
CHANNEL/BONNET .CHANNEL COVER

TUBESHEET-STATIONARY TUBESHEET FLOATING

FLOATING HEAD COVER IMPINGEMENT PLATE (YES) (NO)

BAFFLES-CROSS TYPE % CUT (DIAJAREA) SPACING

BAFFLES-LONG SEAL TYPE TUBE SUPPORTS

INSUL. THK.: SHELL CHAN. EXPANSION JOINT

GASKETS

CODE REQUIREMENTS STAMP (YES) (NO}

TEMA CLASS SPECS

WEIGHT: EACH SHELL BUNDLE

FULL OF WATER

REMARKS: MARK ISR) AND PERCENT (RT) AS REQUIRED

PLANT 3/

. & oaTE BY [CH [ PE |[%esr] J0BNO. | ORWG. NO. | REV.

@ (e /4222|566 | O
& 5fd ISSVE_FOR_PNASE BERD- \RK | 77 |ufP Wk

RAC SFE FORM 130 (8/76)




4.4 Data Sheets for Fired Heaters

31-DS-F-01: 600 psig Steam/Superheater (31F-104 A, B)

31-SP-A-01: Duty Specification for Boilers
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FIRED HEATER DATA SHEET

—

Customes _ ACHLAMD 1YMTRET:2  SySLt 4. Manufacturer -
Locstion R TUr EY EquinNo =l -F- 104 A3
Unit PREA N LS Req. No. <

1.
2
3
8. Numbes Reguired N item No.
L9
a4

Total Hest Absorted mm Stu/h 2.5 T Type of Haater GAS

HEATER PERFORMANCE.

Croiid

1wy Hewt Absorption. . . . ...... tdrereirrenereeesas.mMBuh 25

1 FlowRetw ................. R |7 o)
12} Pressure Orop (Allowable - Clean/Fouled) . .o s psi -
13 Pressure Drop (Caicuiasted - Clean/Fouiled) . .......:.......p:i

16 Awerage Radiant Flux Density (Calculated) .. ......... Btu/h-sg ft
17. Maximum Radiant Flux Qensity. . .. ...... ceceenes. Btuhegfr 12,002
18 Avevage Convection Flux Density. .. ........ weooe.. Btuhegft -
19 Velocity Limitation. . ........ P S 1L -
20, Maximum Aliowsbie inside Film Tempeveture . - . ... .. .. R
21 Fouling Resistanca lnsid® . . . /... coocinurconsen h e 9F Bru

TOMDRIGIUIE. - « .. oo oneemanancnnasrenensesensn. OF 422
Pressure. .. ......cccn00.. eaceevesasesssness (PSig) . als
Liquid Flow. . . .. e eeeereteeeereeean PR |7, S o i o
erFlmn ................ ....-................lb/h 157259

Vagoe . ......... e rereeeesaann LAY - 2 =]
Viscosity, Liquid (Vapor) . .. ........ S Y o-
Specific Hest, Liquid (Vapor) . .......... .,........Btullb-°P
Conductivity, Liquid (V2por) . .. ...c.o.. .'ov... Btusft/h-2 OF

200

Presure. . .. .. Ceteeteeceaeaan cesre e (psig) LOD
LigudFlow. . ............. cee et es tecenoancenun lbm 0.0
VaporFlow ... .....c..0... D | T 157250
D«nwquusd(VaporlAtP&T teeeceesenseraseselblouft Q.as
Gravity, L:qund...........................(SpGrat60°F)
Vaoov ................... ereeee st saesiaenens mol wt 1K

Conductivity, Liquid (Vapos) . ... . ... e Btufthr2OF

Remarks and Spa 4 Requirements:
Datas sheet reference for vaporization curve.

«B5355E

JOBNO. 14Zil

OATA SHEET REV.

o

~
]

s
<

Vofat] 1£I0E0 o gL T 4P|/ Hoe | 21 - DC-F - 3
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bbb

50.| Form 378A (11/79) » SHEET 1. OF _©_
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BRAZREAR

COMBUSTION AND FUEL DATA

TYDR O FUB.. . e evansveescoseananncsosnaansasasancsssnns
ExcemAlr ... .. P
Calculatod Heat Reless® . . . .. .....cccomecnenecssso M Btuwh(LHV)
Calculated Efficiency, Percamt {(LHV) . . .. ... eciaoescesccoosscsonns
Guaranteed Efflciency, Percant (LHV)SeseNate . .. .. .cvvavvvrvencnoan
Radigtion Loss, Percantof Hest Releam (LHV). . .. . ... ieeneeveni e

Fiue Gas Temp, Lasving Ragiant Section. . .. ..cvaveeronececnssss OF,

Flue Gas Temp. Leaving Convection SeCIoM. . .« .o vvvveeoeaannss e oF
Flue Gas Tamp. {Uncorrilesving Air Hemer. . . . ...c.c.vuvornoncnnen e
Flue Gas Mass VeloCiTy-Conv, SeCtion. . . .. ccecveesscsss .. IDisafosme
Volumetric Heat Releasl. . o . oo cvveececscsnansvosss o STUWMcuft

Altitude Above Sea Lavel . . .. ....cccvecnnnscnancescssssessoss T

Air Temporature, COmBUSHION . . « v v v oevevenenovacennceanes OF

Air Temperature, Oraft. .. . .. .............-.............“..°F

Minimum Fumace Oraft/LOCKEON . ... .ccovccecansnccvesssosifth

Draft at Surners . . . ................................mHzo

Note: AFudSavmgsof mm Bru/h Fuei Value $__
Will Offsst 3 $1000 increase in mm Bt
Fumace Cost (Erected)

Fush Characteristics

- HOStINGVaHUS. . . . s ecactracerassrcarcconsescsneasssess HHV

Mesting Valu®. . ... .o cocvonne tosscccrermmonscccscnsssss LV
SPACITICGIravity . ... c.cptcesmecevscsccvrroscscascnsssococssnsn
Moha.daWom.....................".......'. .......
Vlseostv.At_._F......-............................SSU
Viscosity, At ___OF . ...................................SSU
Fuel Pressure Availabie St BUIMeP . . . e ovevevecavnonasnacssnss. PSR

AmmngSte-nmen..................................psig-

Canpnuﬂovr

Vamdlum........................................,..,.pnm
Sodium . ..... e ecesssensscsscenvestsssnasrescsceass o IPAF
SatCONMENAT. .. cvvcceecoomensoreccassnsccnsscenssannac PR
Al o vy i e et ecsecsssecesscncsssnscceoe cecesecssanns. Wt
Sulfur. . ....... seemencsssstovann~ ce s e i i dBVEO S e o . %we
Hydrogen. . . ... teecscesosemscosocarscacesener oo so .ot % wt
Carbony . .......... e acecsssescaceccssssasesssescans. DWW
Nitrogen . ...... cosesscssasseeseastsossomnsanst s %W'l%vol
Oxvg-n....%wt

CHy ...... teecesssssessosssssvasssrscsensscvacns e vol

CoHg ...... Cerececccceiesesanrscennns cvevcrccsenses Bval

Cog ....... Weseesecssscocscsvescsasssoncnssncsneess Bvoi
CaHg ........ ... Ceecesesseesesssvracssscasesconssss Bvol

.............. ceemesecessessasesasessscssesssns Bvol
HyO........ tesenenses ceec-oesesnnanns P X
teesseconnne cececans mcocoscsscsensestass s as
............ ceccvoececossssessocecenssece ienoes
........ eeteecssceeoro: ocsessesecssceaesoso s

SemMEyY SAr JuSivgia 20 i
—

lcO0 =600 / 250 - 35D RTY/s

"

Job No. [ 4isae Data Sheet 8 LLSFDL Shewe 2.0t 2




MECHANICAL DESIGN
- COIL DATA

Generai:

Plot Limitations. Minimum Stack Height

Tube Langth Limitations
Coil:
Coil Design:

Heater Section . .. .... Cieescacesd st s messaracanarsevannran

Design Basis for Wail Thickness . .. ... N

Design Life. . ......... ceeann ceeesertresectenertaaearaaneas

Design Pressure. . ........ teseceesaans cesssesacsetnenans psig
Corrosion Allowsnce, Tub®8 . . ... ..cccreeecccocnsasoasnes ve. in
Waeid Stress Relieve .. ........ cecesrmsaccsossseroc e ceeesn
Weid !nspection Requirements X-rayorOthers. . .. ...... e it vacns

Maximum Wail Temperature (Calculated-Clean) . .....cco0eeenees..®

Maximum Wail Temperature (Design-Fouled) . ......... teseeenees OF
Inside Film Coafficient. . .. ...... Ceeessecseseass.. Bruh-OF sqft
Overall Hest Transfer Coefflciant. . .. ................ Buh=CF g ft
Carrected Mean Temperature Difference . . . . . tereerrercanannees IF
Bare Tubes, Total Exposed Surface. . ... ...c.cocvevencvvrcsesen BT
Extended Surface Tubes, Total Exposed Surface. ... ... R 814

Coil Configuration:
Tubes, VerticadorHonzonmtah, . . ... .. . crcececorcnscccsncnanss
Number of Flow Passes/TubesPer P28 . .. . . ... coevernnccecannsns

Effective Tube Langtlt . . .. .. ..cccccveccovsncccncscsansnbusss B

Bare Tubes, NUMDBF ... ....c.ccivcvnmeccrovrocssnnnnrsamans

Extanded Surface Tubes, Number. . . ...... L eeveentsanannnneeras

Tube Spacing, Canter to Center (Staggered) (InLine}. . . ............. "
Tube Conter t0 FurnaceWail. . .. ........ crterrtecterenaceosain

Tubes:

Matertal (ASTM Specification and Grade) ... ...
Qutside Diameter . .............. Cetereesceosemrarneneas . in
Wail Thickness (Minimum) (Aversge} ...... ceseitnseassanreanen in
Ovesali Tube Longth . .......... I L

Description of Extended Surface:

TYP®. . e cecevccocacssoansssssmacnsocamecnsossscsccsnnsssns

FinorStud MateriBh. . .. ....oovviececscscorvacocsransansaans

FimorStudMaterial. . . ......coacecceocrsvroccoscovcnsseasces

FinorStud Dimensions ... ......... tecescosasscasnsrananse MY
FinorStudDimensions . . . .......ccecceeececocsoncnoveccas in
FinorStud Spacing. . .......... N AL
F'norSMSpacxng...... e -

MaxnmumFmorSdeempomun Ceeetraerieerennsaress OF:

Maximum Fin or Stud Temperature . .. ... eeettensececnaseans OF

Plug-Type Headers:

Location . cecsesensencevenan crescessevecssaconr s
Manufacmrerand‘l’ypo ......... creseesensenaanaa vesemane

Nominal Rating. .. ........ ceessanescaneas o seesaeas
Weided or Rolled Joint. . ......... teetcseisnesoanaes s nes

S
A

Job No. L4222 Dats Sheet &% 3iL55 %/ Sheet 1. Of 2




MECHANICAL DESIGN
{COIL DATA)}

D I I T T T T T T

Locsrion {Intemai) (Extemal) . . .. .....cceciecsreiaossesrsnsncs
Pipe Materiad (ASTM Specificationand Grads) . .. ...... cfre st snnena
Wail Thickness (Minimum) (Average) . .................. ceires in
Flange Material LASTM Specificationand Grade). . .. ... ... vvnenn.
Flange Sizeand Rating. . . .. cc it tnicnin o ennncesnccosronnn

Terminals or Manitoids:

(Weided) (thg-dl ..................................
Wail Thickness (Minimum) (Averags) . .. ......ccc00000e cereaas n
Flange Material (ASTM Specificationand Grade). . ........... ... et
Flange Sizeand Rating. .. ............. s e rriban e saany

Tube Supports:
Location (End) (Top) (Bottom). . . .. .. ccveevecaenrecncosssmons
Material (ASTM Specificationand Grade) . ... ... 0t evrenesrnsns
WebThickness ......,cccccccceanacsocnennns . ]
|nsulation, Type and T'hldmes ................................
Anchos Typeand Matariakh . . . .. v cccvrcscecrreciccssacncnmens
Immediame Tube Supparts: :
Muateviab (ASTM Specification and Grade) .. .. ..ccivevcvcecees oo

Tube Guides:
Location (Top) (Bottom) (Intermediate) . ... ... cooeeevrevccooosns
Maetoriad (ASTM Specification and Grade) . ... ...ccv v reecnaenens

Coit Tesrminal Movemnents and Faorces:

Special SUPPOrt Brackats ReQUINEd . . . « ..o o vue e aanns ces v aa
Notes

210

Job No. JEE282 | Oaea Sheet _}_‘&;ﬂ!snm 4.0t 2




MECHANICAL DESIGN
CONSTRUCTION DATA

211, Settings:

212 Floar:

213 Refractory:  Thickness Hot Face Temp: Caiculated OF Design O
214, Construction

218, -

218, Casing: Thickness Material Temperature o
217. Expossd Vertical Walls:

218 Refractory: Thickness Hot Face Temp: Calcuiated 9F Design o
219, Construction

220.

21, Anchor Type and Materisi

2.4 Method of Attaching Anchor to Casing

234 Casing: Thickness Material Temperature ___________ OF
224. Shieided Vertical Walls: -
225 Refractory: Thickness : Hot Face Temp: Calculated OF Design oF
2284 Construction .

227

228, Anchor Type and Material

29 Method of Attaching Anchor to Casing

2304 Casing: Thickness Material Temperature d
231 Arch:

2324 Refractory: Thickness Hot Face Temp: Caicuiated QF Design og
33 Comstruction '

2344

235, Anchor Type and Material

2384 Method of Attaching Anchor to Casing

37 " Casing: Thickness Materiai Temperature _________ OF
238 Convection Sidewsils: .

239 Refractory: Thicknes Hot Face Temp: Calculared OF Deasign o
240 Construction

241

242 Anchor Type and Maxerial

243 Method of Attaching Anchor to Casing )
244 Casing: Thickness Materisl Temperature d
248, Breeching:

248 Refractory: Thickness Hot Faca Temp: Caiculated OF Design : o
247. Construction

248,

249. Anchor Type and Material

250. Method of Attaching Anchor to Casing

251. Casing: Thickness Material Temperature ___________OF
2524 Bridgewail:

253.* Thickness Height Material

254. Notes:

258

256.]

257

258

2598.]

260. JobNo _1AZZZ DataSheet 2ILIE 0/ Sheet S5 Ot __5




281.
202

264,
288S.

3

4y

4

MECHANICAL DESIGN
CONSTRUCTION DATA

Flue Gas Duct:
Refractory: Thickness
Anchor Type and Materiai
Method of Attaching Anchor to Casing
Casing: Thickness Material Temperature ——____°F

Material Hot Face Temp, Design oe

Combustion Air Quet:
Lining: Thickness Materiai
Anchor Type and Material
Method of Attaching Anchor to Casing -
Casing: Thicknesy —Materiai Tempersture . _OC

Header Boxas: :
Location Doars, Bolted-Hinged

Refractory: Thickness Matariai
Anchor Type and Material
Casing and Qoor: Thickness Matarial
Plenum Chamber:
Location
Lining: Thickness Material
Anchor Type and Material
Medhod of Attaching Anchar ta Casing
Casing: Thickness Materiai
Stack:
Location : Number
Lining: Thickness Material =
Extent of Lining
Anchor Type and Material
Method of Attaching Anchor to Casing
‘Plate:  Thickness ___ Marerial Corrosion Allow,
Qurside Metal Diamerer Stack Length fr Height Above Grade Iad
Dampers:
Location
Marerial: Blade . — Shaft

Muitiole or Single Leaf
Description of Provision for Operation From Grade

Notes

SR P HEY g @Y RUNNUE BEUBUBHE

08 JobNo. 14222  DsaShee 2107 7/ Shem 8. Of 2




MECHANICAL DESIGN

CONSTRUCTION DATA

309. Miscsilaneous:
310, Plarforms:
mn. Type of Floaring
32, Radiamt Section, Width and Location
313
314. Convection Section, Width and Location
315,
316 -
317. Stairs, Width and Location
318 Ladders, Location
319/
3204 Doors:
21 Radiant, Access, Size and Location
322.] Convection/Stack, Access, Size and Location
323, Observation, Sizs and Location
3244 Tube Removai, Size and Location
325. Expiosion, Size and Location
326. Instrument Connections: . Number Size
327. Draft
84 Tamperstuse
329. Flue Gas Sampie
330. Smothering Stesm
3331. Drains

22, Psinting and Galvanizing Requirements

3
34,
k<] Auxillary Equipment:
338. Bumers:
337. Manufacturer and Type- Quantity
338, Design and Size — Location and Orientation
< Hest Reieasamm Btu/h Per Burner at Design Excess Air and Draft:
340. Minirmmum Normal __________ Maximum
341, Oesign Draft Loss Across Bumners, in HoO
342 Burmer Pllot:

Hest Release (Capacity}, mB8tu/h Fuel

33:4;:1 Type of ignition
345/ Special Requirements (Flame Detection Devicas) Etc.
346.
347. Soatbiowers
348. NUMDbBP. ... ...ccoovnavoannsanse
349, L 177 T
3504 Spacing and Arrangement
351. (Drawing Reference} .. .........
352. Orientation . ........cco0e00000
353. BlowingMedium . . . ............
354, Blowing Medium Conditions . . .. ...
385, Materiais of Construction . . . ......
3%58.- TypeOriver . .. ... .....000e.n
357. ControiSystem Type. . .. .......-
*ﬂ

3
360.
381,
382 :
363| JobNo. _142°% DataSheet _21L°F Ol dheet 2 _0Of _E
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MECHANICAL DESIGN
CONSTRUCTION DATA

Painters Trofley and Rail Inciuded

Extant of Tube Handling Facilities

Thefmocoupies, Number and Location

Thermoweiis, Number and Locsation

Air Hestar

QUATEILY <o e vovvocooacac-0acscecssses IBDMN,

Entefing . ........ccccccecceccccccansss

Soctblower

Alr Side
Conditions

Fiue Gas-
Hesting Fluid Side
Conditions

Watsr Wash Facilities

Materisls of Constitderion me—m—-

Coid Air Sypass Description

Fans:

Quantity ... ..couvneo ieetrecassoes DM
Temperature. .. ... teeeeieeveissvee.. OF

SEIEPIessG, c o vece. “taangoscsceass il¥
RPM. . ......... cereans
BHP ...... cecteens eseesreserieiaaas

Orives:
Electric Motor
Installed WP . .. ... ... cesesacns

CVoltag® . . . v cvtvecccerscsosenenssnsne
RPM..... cesenn cessesenens

Turbine

Damper Actuators

F.D.

Type-Size

410,

Job No. L4222 DataSheet __31=DCF-Cl  Sheet 8 of _3




DUTY SPECIFICATION FOR BOILERS

The plant will utilize four non-reheat boilers with the following
waterside conditions:

MCR Normal
Main Steam Flow-PPH/Boiler 400,000 300,000
Main Steam Temperature~F . 755 755
Main Steam Pressure-PSIG 930 930

Final Feedwater Temperature 295 . 295

Peak capacity shall be 440,000 PPH/Boiler.

As shown in the above design, main steam temperature of 755F must be
maintained at and above 300,000 PPH/Boiler. The flue gas temperature
leaving the air preheater shall be 320F.

The boilers will burn the following combinations of fuels:

Fuel
Fuel
Fuel
Fuel

Fuel
will

Sulfur Plant Tail Gas and Middlings
Sulfur Plant Tail Gas and Coal
Middlings omnly '

Coal only

S wo -

analyses are shown attached in Table I and Table II. Ignition
be by natural gas (1,000 BTU/SCF).

Ash characteristics for the coal are presented in Table III. The
coal blend will be 50% Illinois No. 6, 35% Kentucky No. 9, and
15% Kentucky No. 1l.

Budget pricing for the boilers includes the following accessories:

a. Pressure parts and piping within the boiler and termination at
boiler superheater outlet.
b. Structural steel for the boiler including hanger rods and
miscellaneous framing steel integral with boiler.
c. Necessary boiler refractories, inner casing, buckstays (complete
with all necessary tube ties and fastenings), roof, and outer
casing of the boiler settings.
£
<
]
~
o~
[~
o~
1
-
47 -
1 S C{Hros
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Necessary insulation, casing and lagging material for
outdoor installatiomn. :

Stairs, platforms and walkways.

Economizer section for feedwater.

- Burners and burner safety controls.

Boiler safety valves.
Steam soot blowers.
Feeders.

All flue gas and air ductwork including bracing, dampers,
supports and expansion joints up to rear boiler column.

Pulverizers and electric motor drives.
FD fan(s) with drive motor(s).

ID fan(s) with drive motor(s).

PA fan(s) with drive motor(s).
Regenerative air heater(s).

Steam air heater(s).

Furnace safeguard supervisory system (FSSS).

Price change, if any, for supplying mechanical drive turbines

in lieu of motor drives for the fans and pulverizers.

JTY SPECIFICATION NO.

31-5P-1-01 REV. 0 SHEET 2 OF




Fenm 493

TABLE I

BOILER FEED CHARACTERISTICS

MIDDLINGS RAW COAL BLEND

PROXIMATE ANALYSIS AS RECEIVED, 7% DRY BASIS, 7% AS RECEIVED, 7% DRY BASIS,Z

Volative Matter 34,7 39.9 34.5 40.2
Fixed Carbon 34.9 40.1 34.7 40.3
Ash 17.4 20.0 (Max.) 16.8 19.5
Total Moisture 13.0 - 14.0 -
TOTAL lOO.OV ' 100.0 100.0 h 100.0

ULTIMATE ANALYSIS AS RECEIVED, % DRY BASIS, 7% AS RECEIVED, 7 DRY BASIS,Z

Carbon 52.62 60.49 56.32 65.50
Hydrogen 3.75 4,31 . 4,02 4,67
Nitrogen 1.02 1.17 1.08 1.26
Oxygen 6.90 7.93 7.39 8.59
Sulfur 5.22 6.00 (Max.) 2.66 3.09
Chloride 0.09 0.10 0.08 0.09
Ash 17.40 20.00(Max.) 14.45 16.80
Moisture 13.00 - 14.00 -
TOTAL 100.00 100.00 100.00 100.00
HHV, BTU/LB 11,200.00 11,700.00
SIZE FRACTIONS, % MIDDLINGS RAW COAL
3" x 3/8" 53 3" x 0"
3/8" x 28 M 47
28 Mx O =
TOTAL 100

Hardgrove Index 45-50 (assumed) 55 (assumed)

SPECIFICATION NO.__31=SP=-3-Cl Rev. _C SHEET 2 OF




TABLE TI

SULFUR PLANT TAIL GAS DATA*

COMPONENT ' MOLS/HR LB/HR
H,0 (Vapor) 1,001.53 18,044
CO2 1,591.50 70,042
N2 ' 2,177.45 60,997
co 24 .44 ' 629
H,S 42.35 ' ' 1,443
S0, 21.18 1,357
cos 11.48 690
H, : ) 28.05 - 57
"'s ( as § liquid) 1.81 ' 58
TOTAL ' 4,900.44 . : 153,519
Temperature: 320°F
Pressure (at Boiler Battery Limits): 1 PSIG
HHV: 10.2 BTU/SCF

JPreliminary Estimate.

ty sPECIFIcATION No.31=SP-A-Ql REV., .0 SHEET i oF S




TABLE III
(ASH ANALYSTIS AND ASH FUSION DATA
SLAG ASH ANALYSIS (L -
WT% WTZ WT%
ILLINOIS #6 (2) KENTUCKY #9 ' KENTUCKY #11
PZOS 0.2 0.10 0.17
Sl(~)2 45.1 : 47.96 40.30
Fezo3 17.6 25.59 28.31
A1203 ‘ 19.9 17.51 17.14
'I':'LO2 1.1 0.89 0.97
Ca0 4.0 1.00 1.33
MgO 0.9 0.95 0.60
SO3 5.6 0.71 0.36
KZO 1.4 2.19 2.22
Na20 1.1 » 1.60 0.52
Undertermined 3.1 1.50 ‘ 8.08
TOTAL : 100.1 100.00 . 100.00
TYPICAL ASH FUSION DATA FOR ILLINOIS #6 (AT REDUCING ATMOSPHERE) (3)
1) Initial Deformation Temperature, °F. 1,971
2) Softening Temperature, °F. 2,030
3) Hemispherical Temperature, °F. 2,149
4) Fluid Temperature, °F. 2,255 -
(1) Analyses from EPRI Report AF-1122 & 6/4/79 Memo to C.D. Hoertz, et alj
' from H.N. Hicks "Washability Data for TVA's Paradise Preparation Plant'.
(2) ~ Average of Two Analyses.
(3) From EPRI Report AF-233, Tagle II.
P
~
;
-
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4.5 Data Sheets for Pumps and Drivers

31-DS-G-1:  Treated Boiler FeedWater Pump (316-101 A, B, C)
31-DS-G-2:  Demineralizer Feed Pumps (316G-102 A, B, C)

31-DS-G-3: Deaera;or Feed Pumps (31G-103 A, B, ()

31-DS-GT-1: Deaerator Feed Pump_(3lGT-103)'

31-DS-G-4: 900 psig System Boiler Feedwater Pumps (31G-104 A, B,

31-DS-GT-2: 900 psig System Boiler Feed Pumps (31GT-104 A, B)
31-DS-G-5:  Suspect Condensate Pumps (31G-105 A, B, C)

31-DS-G-6: Hotwell Condensate Pumps (31G-106 A, B, C, 107A, B, C)
31-DS-G-7: Cooling Water Pumps (31G-108 A, B, C)

31-DS-G-8: 150 psig System Boiler Feedwater Pumps (31G-109 A, B, C)
31-DS-GT-3: 150 psig System Boiler Feed Pump (31-GT-109)

31-DS-G-9: 600 péig System Boiler Feedwater Pumps (31G-110 A, B, C)
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4.5 Data Sheets for Pumps and Drivers (continued)

31-DS-GT-4:
31-DS-G-10:
31-DS-G-11:

31-DS-G-12:
31-DS-G-13:
31-DS-G-14:
31-DS-G-15:
31-NS-G-16A:
31-DS-G-17:
31-DS-G-18:

31-DS-G-19:

31-DS-G-20:
31-DS-G-21:
31-DS-G-22:

31-DS-G-23:

31-0S-G-24:

31-DS-G-25:

31-DS-G-26:

600 psig System Boiler Feed Pump (31GT-110)
Condenser Vacuum Pumps (31G-111 A, B)

Steam Air Heater Feed Pumps (31G-112 A, B, 113 A, B,
114 A, B, 115 A, R)

Condensate Flash Drum Drain Pumps (31G-116 A, B, C)
Blowdown Drum Drain Pumps (316-117 A, B, C)
Atmospheric Blowoff Drain Pumps (316-]]8.A, B, C; D)
Sodium Softener Booster Pumps (31G-119 A, B, C)
Sadium Softener Regeneration Brine (316-120 A, B)
Conveyor Recirc. Pumps (31G-121 A, B)

Continuous Recirc. Pumps (316-122 A, B)

Dewatering Area Seal Water Booster Pumps (31G-123 A, B)

Dewatering Area Sump Pumps (31G-124 A, B)
Studge Return Pumps (31G-125 A, B)

Boiler Area Ash Sump Pumps (31G-126 A, B, 127 A, B,
128 A, B, 129 A, B)

Boiler Area Seal Water Booster Pumps (316-130 A, B,
131 A, B, 132 A, B; 133 A, B)

Ash Sluice water Booster Pumps (31G-134 A, B, C, 135 A,

8,C, 136 A, B, C, 137 A, 8, C)
Bottom Ash Handling Pumps (31G-138 A, B, 139 A, B, 140 A,

B, 141 A, 8)

Fire water Booster Pump (31G-142)
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CENTRIFUGAL PUMP DATA SHEET

PURCHASE ORDER NO.
PPUCASLE T0: PROPOSALS O PURCHASEQ ASBULTO REQUISITION NO.
OTE: O INDICATES iNFORMATION TO BE COMPLETED BY PURCHASER; INQUIRY NO
3 BY MANUFACTURER DATE_LL [10/ 20  REVISION o)
PR _BAECIKIN RIDEE PPOJECT _  STE BRECKINRIDGE COUNTY KINTUCKY.
uNT_31- Power PLANT SERVICE TREDTED 2oLt FFED warte Pump
NO. PUMPS RET'0 3 NO. MOTORS REQD__8 ITEM N0.3) = GP- 101A % provioen BY_Plna @ Ve nDoamToeY__PusaP vemdog
NO. TURBINES RECD___=— _ITEM NO.__= PROVIDED BY - MTD BY -
" pump MFR_ T ump «  sizeanoTvee % 44 D272 STAGES SERIAL NO.
OPERATING CONDITIONS, EACH PUMP PERFORMANCE
LQUID_SODIvM TEOWTE S GPMatPT, NOR ___-—— RATED__DCO PROPOSAL CURVEND. .2 111 O &
SOFTENVED  WRATEAR - nisch. PRESS. Psi6— 1 21 aPmM_S SCO NpsHR (WATER)
P F NOR__BQ  max___ 3G suct. PRESS. PSIE MAX 1B RATED___ V3 BFF___ X sWPRATED_ D25
P oRaPT_0. 9986 oIFF. PRESS. PSI__1Q D MAX. BHP RATED IMP__ 7
VAP PRESS. st PT. PSIA_0.50 69 piff. weao. Fr__250 MAX. HEAG RATED IMP__2 7O FT
VIS. at PT. Ssu —_cP 3% npsHA FT 18 MIN, CONTINUOUS GPM__ 24O
CORA/ERQS. CAUSED BY wro. w20 AOTATION (VIEWED FROM CPLG ENDI____~__
CONSTRUCTION SHOP TESTS
" NOZZLES SIZE RATING FACING LOCATION KONON-WT. PERF. QWIT. PERF.
sucow 2 150 £F Sipp - [ONeT 0 o
DISCHARGE 4 1SO FF S{DE @sHop msrécnun ‘
CASEMOUNT: BICENTERUNE (JFOOT [CJBRACKET (] VERT.(TYPE) @OISMANT. & NSP. AFTER TEST
.SPUT: EBAXIAL [CJRAD; TYPEVOWTE (JSGL @OSL (CJDIFFUSER OOTHER
PRESS: CIMAX. ALLOW. PSIG *f. 1 HYORO TEST PSIG
LCONMECT: OVENT (O 0RMIN (JGAGE
IMPELLER DIA: CIRATED CIMAX arveE: MATERIALS
MOUNT: CIBETWEBM BR6S (JOVERUNG (I WEAR AG. DIAM./CLANC. APICASE/TRIMCLASS@____
BEARINGS-TYPE  [JRADIAL C) THRUST 72, 20
Wwee CORNsoL OA000 Clow MiST CJFUNGER (IPRESSURE O
coupuNg: I MeR O mooEL
ORIVER HALF MTD BY: @ PUMP MFR O ORIVER MFR O PURCHASER ——
PACKING: I MFR & TYPE CISIZE/NQ. OF RINGS BASEPUTE () _STEE/ zas@/caren
MECH. SEAL (] MFR & MODEL APY CLASS. CODE VERTICAL PUMPS
LOMFRCOOE . PIT OR SUMP OEPTHO)
AUXILIARY PIPING MIN. SUBMERGENCE REQ'D.C
O CW. FIPE PLAN O OSs. OTBNE L AP COLUMN PIPE.  (J FLANGED [JTHREAQED.
[ TOTAL COOLING WATER REQ'D, GPM O SIGHT F1. RED'D UNE SHAFT:  CJOPEN (] ENCLOSED
(OPACXING COOLING INJECTION RETD: (I TOTAL GPM. arsie BRes: (JBowL S CIUNE SHAFT
_SEALRUSHPPEPAN______Ocs Oss. OTuBING OPIPE 8R6. LUBE CIWATER (101 CIGREASE
8 OBXTERNAL SEAL FLUSH RUID CoPm Orsis ROATAR0D OCS. OSS OSRZ Onowe
= OAUXILIARY SEAL PLAN ocs. Oss OTusING O PIPE FLOAT SWITCH O
& OAUX. SEAL QUENGH AUID PUMP THRUST, L8 CUP Coowe
2 TURBINE DRIVER
2 MOTOR DRIVER 3)-4P-I0| A BC e
£ W74 mM_SA0Q FAMEILSTS VOLTS/PHASE/CICLES_260/2/60 e
8 wm BeARINGS_BALL 1ue_GREASE
o TreHORIZONTAL  iNsul t/ass B FULL LOAD AMPS
z o 7EFC  rempmse c__ B L0CKED ROTOR AMPS APPROX. WT,PUMP & BASE__.370
"2 OwHs Ovss VERT. THAUST CAP. LB. SERVICE FACTOR Lo MoTOR_£.9C _ TURBINE__=
API STANDARD 810 GOVERNS UNLESS OTHERWISE NOTED.
¥ TyPrcal DATA g PrERLess cemalos.
JOB NO.| DRAWING NO. | REV.
14222 | 31-D5-4-| | @
D 2/r/w| 1ogue_Foe PHase 2 reo 78 [
NO.| DATE By | Sl P SHEET I _oF __¢




CENTRIFUGAL PUMP DATA SHEET

08N 4222 temne _2\-G - ICGXA,D . C

PURCHASE OROER NO.

APPUICABLE TO: PROPOSALS O PURCHASE O AS 8URT O REQWISITION NO.
NGTE: O INDICATES INFORMATION TD BE COMPLETED BY PURCHASER: INQUIRY NQ.
{J BY MANUFACTURER oate_:2 /1O SO _ rewision =)
AR_B2ECK INSIDGE P20 FCT STED.2 2 CLnNTUCE
T 321 - Pawrn PlanT s 20L2E2 FrEp PumMPs
NQ. PUMPS RETD_.3__NO. MOTORS REQ'D__.3__ITEM N0.3l=_GP- 103 AAProvioED sY_Pi14P VenDre mrosy_Lus _YENOOR.
NO. TURBINES REDD = ITEMNO.___— PROVIDED BY bnd MTD BY -
mum_muﬁ_lu&_smmnms *_64Dr4Y stages__| SERIAL NOL
-
"OPERATING CONDITIONS, EACH PUMP PERFORMANCE
UUIt_SOo1uM ZEOUTT LS. GPM at PT, NOR i __RATED___1ZQO PROPOSAL CURVE NO._3 11 10/Y ¥
SOFTENE D WATER. DISCH. PRESS. PSIG___ 70O ppm_Lt 75O  npsur(watery__( S
PLENOR 22 MAX _ 29 _ sucT. PResS. Psigmax D maren___ X g 332 swPRATED_S2
PR auPT_ 27966 DIFF. PRESS. PSI__5 7. MAX SNPRATEDIMP_ 24
VAP, PRESS. a1 PT, PSIA_C 5063 pire neap. /22 MAX. HEAQ RATED IMP__/ 55
VIS. at PT. Sta cPL2G wpsHa FT__E3D MiN. CONTINUGUS GPM___4 SO
CORR/ERDS. CAUSED BY HYD. HP__ S5 O ROTATION (VIEWED FROM CPLG END)
CONSTRUCTION SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION ONON-WT. PERF. @WT. PERF.
SucTIoN 2 Fxe) FF SIDE ONON-WIT. HYORO @wWIT. HYoRo
OISCHARGE G 150 F. L S /DL - :suur ,R T o wir.
_ CASE-MOUNT: B8 CENTERUNE LJFOOT (JBRACKET [J VERT. (TYPE) , a0 ':' :FIW" AFTER TEST
.SPUT: EBAXIAL [JRAD: TYPEVOLTE [JSGL WOBL [JDIFFUSEA o dm& E' . . :
-PRESS; JMAX. ALLOW, PSIG *F. O HYORG TEST PSIG
COMNECT: CIVENT CJDRMM [JGAGE oo T
IMPELLER DIA: (JRATED CIMAX Orree MATERIALS
MOUNT: [JBETWEEN BRGS [JOVERMUNG  (J WEAR RG. OIAM./CLANG. APt CASE/TRIM CLASS@®.
BEARINGS TYPE [JRADIAL JTHRUST c B2
wee CIRNGOIL CJAR000 CIGILMIST (JFUNGER (JPRESSURE (T
courung: CIMER - Qmaoa__
ORIVER HALF MTO @Y: @@PUMP MFR (D DRIVFR MFR () PUIRCHASER
PACKING: [ MFR & TYPE_ CISIZE/NG. OF RNGS... BASEPUATE O
MECH SEAL (] MFR & MODEL AP CLASS. CODE ‘ VERTICAL PUMPS
QI MF COCE. PIT OR SUMP QEPTHO
AUXILIARY PIPING MM SUBMERGENCEREDD.O
Qew.PPEPLAN__ O CU: O88: OTuBING O PIPE COLuMM PPE (] AANGED CITHREADED
] TOTAL COBLING WATER REQT. GPM Q SIGHT F1. REOD LINE SHAFT: [C10PEN (] ENCLOSED
(OPACKING CODLING INJECTION RETT: L 1GTAL P arse B e e e r
OSEALRUSHAPEPAR OGS, Oss OTusine Ofre 8RG. LUBE COWATER (JOIL CJGREASE
8 OEXTERNAL SEAL FLUSH ALUID Ocewe arss ROAT&R00 Oc3 O83 Qsrz ONONE
s OMXUAYSELPUR._____ Ocs Oss OTuane OPre. FLOAT SWITCH C1
& O MDX. SEAL QUENGH FLUIE: PUMP THAUST, L8 CJUP Coawe
a TURBINE DRIVER
2 MOTOR DRIVER 3~G,P={02, 3 c
€ wp__25  APM__L200  FRAME_ 365 T3 VOLTS/PHASE/CYCLES N/
[~]
g wm searNes 24/l wee___GREARL 4
g TvE NSUL_CL466 B Ryuu10AD AMPS
2 e TEFC _rewemse c_8O _(ocxen raTon ames APPROX. WY, PUMP & BASE__T2 3
g Owms Ovss VERT. THRUST CAP. \8. SERVICE FACTOR 1.G MoToR_620 TURBINE.__—
APY STANDARD 610 GOVERNS UNLESS OTHEAWISE NOTED.
¥ Tyv21cal DTDATA fros Prr2liss JormpP
JOS NO.| DRAWING NO. )
14222 [31-DS-G -2 | ©
A | 12)ofsd 1s5ur For Pwasz PEec e |4
NO.| DATE Pr,, [%p|Pe SHEET L oF L
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CENTRIFUGAL PUMP DATA SHEET

PURCHASE GROER NO.
YPUCABLE T0: PROPOSALS O PURCHASEO AS BURTO REQUISITION NG.
_ITE: O INDICATES INFORMATION TO BE COMPLETED BY PURCHASER: INQUIRY NO.__
{7 8Y MANUFACTURER arEl2- /7 -3 O peviston__Q :
FOR ECRAVN RIDGE. PEOJECT MESRECRIN I NG e COUNTY RENTOLRY
NT_Dl = POWER BLANT SERVICETNEAERATOR FEED PLUMPS :
NO. PUMPS RE'D_2 N0, MOTORS REQD_2_1TeM N0.3-6PHOITB provinen sy PUME YENTDOR yrp gy P UMD N ENDOR
“NO. TURBINES REQ'D_! _1TEM N0 21-67=/O3APROVIOED BY_Pum P YENOCORMTD BY_PUMP YENDOR.
PUMP MFR * SIZE AND TYPE 3¢ STAGES . SERIAL NO._.
OPERATING CONDITIONS, EACH PUMP PERFORMANCE
uauip E"’ W 24&/ £1) 1.5 GPMat PT. NOR. “.g_,o paTeD__14S0 PROPOSAL CURVE NO. =X 93 ! 1
piscH. press. psic 4 Q RPM_2 220 _ npsHR (WATER
PT, F, NOR. 4 ‘5 max 12O SUCT. PRESS. PSIG MAX. rare_10 e 20 290 gup g g
sperRar__ 0. 92 DIFF. PRESS.. PSi__31 MAX. BHP RATED IMP__Z
VAP. PRESS. a1 PT, PSiA__L. 2 DIFF. HEAD, T , . . MAX. HEAD RATED IMP__2 | & F T
vIS. &t PT, Ssu_2. 1/5 c93_°_8ursu i 24 (AT LONER LIGUIDLETEL,  |win conmuous sm_79 0
CORR/£%GS. CAUSED BY__ s HYD. HP ROTATION (VIEWED FROM CPLG END)
CONSTRUCTION SHOP TESTS
NOZZLES SIZE RATING FACING LocATION ___[ONON-WIT. PERF. DwWIT. PERF.
SUCTION g7 125 CLANG < IDE guou-wn. HYORO OWT. HYORD
5" FLANG Sl NPSH REQ'D. OWMT. NPSWH
DISCHARGE 125 D€ @SHOP INSPECTION

CASE-MOUNT: @8 CENTERLINE [JF00T CJBRACKET [J VERT. (TYPE)

DOISMANT. & INSP. AFTER TEST

SPUT: BEANAL (JRAO: TYPEVOWTE MESGL (J0BL CIOIFFUSER
PRESS: CIMAX ALLOW._ 250 psie_ 259 ¢ ClwvoraTest_371S psic QOTHER
CONNECT: EIVENT SORAIN BBGAGE
IMPELLER OIA:  GARATED : m_g&_ anree 55838 MATERIALS
MOUNT: CJBETWEEN BRGS CJOVERWUNG (] WEAR RG. DIAM/CLRNC. ) API CASE/TRIM CLASSO,
BEARINGS-TYPE  (TRADIAL O THRUST < 2
\WBE CIRwGon CIRCCD Clon MeST CIRUNGER CIPRessume (3| O
courtme 1 MFR O Mooa VENDOR
ORIVER HALF MTD BY: Ommm Ouomvenwm O PURCHASER
PACKING: (J MFR & TYPE CISIZE/N0. GF RINGS BASEPLATE: O
MECK SEA. I MFR & MOOEL APY CLASS. CODE VERTICAL PUMPS
CJ MFR CODE PIT OR SUMP OEPTHO
AUXILIARY PIPING MIN, SUBMERGENCE REQ'D.O
O CW. PIPE PLAN oce: Oss: Orueie: OPipe COLUMM PIPE: O] AANGED CITHREAOED
(] TOTAL COOLING WATER REQ'D, GPM O SIGHT £, REX'D LINE SHAFT: CIOPEN (] ENCLOSED
OPACKING COOLING INJECTION REQ'D:  CITOTAL GPM: Qesie BReS: C1Bowe CILNE SHAFT

BRG. LUBE CIWATER (J0IL (JGREASE

@SEAL FLUSH PIPE PLAN Ocs Oss Orusing @PIPE
5 @orenaLseALAusHAUD_PUMP. WATER  gom_RANENDOR e ROATARID OCs Oss OBRZ ONawe
= OAUXILARY SEAL PLAN Ocs Oss OTusiNg O Ppe FLOAT SWITCH O
3 O AUX. SEAL QUENGH FLUI. PUMP THRUST, L8 CJUP Coowe.
a
g WOTOR DAWER I YT | TURBINE DRIVER
2 M_2550  FRAME O TS VOLTS/PHASE/CYCLES ZCS’;)GQ - -
8 mlesn%f/owem BEARINGS__ D ALL wee__BY VENDOR" =L
g TwE INSUL FULL L0AD AMPS___293
s e WPL  rewmsec_ 3O iocxen ROTOR AMPS APPROX. WY, PUMP & BASE 3OO
$ Ows Ovss VERT. THRUST CAP. L8, SERVICE FACTOR___S_ MOTOR_7/95 - Tummine
STANDARD 610 GOVERMS UNLESS OTHERWISE NOTED. INGERSOL —RANT) COMPANY
AP STAN £ TYPICAL JATA FROM 9XIJSB PUMP :
JOB NO.| DRAWING No. | Rev.
. Z-i5-6-3 | O
A [12-11-¥9 ISSUET FOR PHASE ZFRO SACTA™ 14202
NO.| DATE OF [y % %, SHEET \ of _1




GENERAL PURPOSE STEAM TURBINE DATA SHEET

JOB NO. [4222-C0 mem N0 _3/-GT- 103,
PURCHASE ORDER NO.
REQUISITION NO.
APPUICABLE TO: O PROPOSALS © PURCHASE O AS sULT
FOR _SrRSckin) !D&(‘_ Przc.&c.; UNT _PLANT 31~ PowEe pLAnT
SITE 3 NR: SERIAL NO. uo. REQUIRED __Qa/s,
SERVICE ___SumO SYCITT A umven EQUIPMENT DEAERLATO S0 PyMpP
MANUFACTURER * MODE

NOTE: QO INDICATES INFORMATION TO 8 COMPLETED BY PURCHER:

PARAGRAPH NUMBERS WITHIN |

} REFER TO APPLICABLE PARTS OF STANDARD APl 611

JBY MANUFACTURER

OPERATING CONDITIONS PERFORMANCE AT NORMAL STEAM CONDITIONS
HORSEPOWER SPEED. RPM CONOITION STEAM RATES HAND VALVE POSITION
NOAMAL /CD 20 RATED 23.9
—— NORMAL 239
STEAM CONDITIONS Max. NORMAL MIN. [ NORMAL EXHAUST TEMPERATURE —________F
CJ COOUING WATER REQ'D GPM
INLET PSIG oo C] POTENTIAL MAX. HP WITH NEW NOZZLES
TEMP °f TOQ
oT PEIC Y <
EXMAUST PEIC IN HG ABS P=(<0 T N CONSTRUCTION FEATURES
MAX. EXHAUST CASING PRESSURE PSIG TURBINE TYPE OVERT @MWORIZ SUPPORT & CL 3 FOOT (%)
COOLING WATER IN PSIG :F OUT 2P {6H} CASING SPUT OVERT @HORIZ (JNOD. STAGES
@ WINTERIZATION SINGLE STAGE (J2'ROW- (J3 ROW [JREENTRY CJWHEEL OIA
O ORIVEN EQUIP. THRUST L8  UP DOWN TRIP VALVE O INTEGRAL O SEPARATE O MECH @HYOR
SERVICE @ CONTINOUS O INTERMITTENT O STANDBY INTERSTAGE GLAND SEALS @CARBON O LABYRINTH {15b)
END GLAND SEAL (JCARBON (JLABYRINTH NO. RINGS/BOX —
BEARINGS. RADIAL THAUST
LUBE SYSTEM
CINO. HAND VALVES, AVAIL FURNISHED 9
RING OILED O PURCHASERS SYSTEM OTHER
ROTATION. FACING GOVERNOR ENO oOw @ O CORROSION” RESISTANT OIL ORAIN LINES g
ACCESSORIES MATERIALS AT {258)
: CJ HIGH-PRESS. CASING ___Z4aukdd EXH CASING __ggp_M-p_
NEMA on ONOZZUES —__=TEE2 WHEELS
GOVERNOR TYPE CLASS___ OMECH @HYDR O RELAY {30n-i)| O SHAFT % UNDERPACKING
ACJUSTABLE SPEED RANGE PLUS —— %  MINUS % | CJGOV VALVE TRIM
Q@HAND SPEED CHANGER (30a)
@ ELECTRICAL HAZARD GR oiv (6i) CONNECTIONS SIZE | USASI RATING | FACING | POSITION
s S -.
A LEPLATE BY {192) . 2. :
OEXTENDED FOR GEAR @ FOR DRIVEN MACHINE INLET Z | e F EF. | >D& |
O GLANG CONDENSER MOUNTED {154) EXHAUST T 7
@MOUNT COUPLING HALF @ TAPER SHAFT (O STRAIGHT (16a-d) S0 B.F. | SIDE
@ INSULATION © JACKET @ SENTINEL WARNING VALVE
CJRPM MAX. CONT____ = TRIP____ = 1ST crgnc&L“ = (173)
TESTS CJ CASING DESIGN INLET o PSIG Z52. r=—XI
E AND INSPECTION ] MAX. ALLOWABLE RPM WEIGHT
A = REQUIRED W = WITNESSED
INSPECTION O SURFACE PARTS e (31¢)
ONG-L0AD gm O 0ISASSEMBLY AFTER TESTSl p
HYORO INLET PSIG EXH CASEQD P
o} mronmuczE w0 O AUX EQUIP. “““#&2“‘5"“’ 8 — AT (232-1)
a Q GOV RESPONSE T0 CONTROL SIGNAL .
2 S GUTLNE ORG NO. SEC. ORG NO. :grasT ;m;lgnumum GEAR INFORMATION USE DATA SHEET FROM
a
g | REMARKS:
(%)
)
-
E——
JOB NO. | DRAWING NQ v
= 14222 | 3-D5-7%/ | O
O |8fas| TssveD Far PNASE Zero Bl e
no.| oaTte Oy, %y |Ps [ sHeeT__L _oF I
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CENTRIFUGAL PUMP DATA SHEET

PURCHASE ORDER NO.
\PPUCABLE T0: PROPOSALS O PURCHASEQ AS BUILT O REQUISITION NO.
10TE O INDICATES INFORMATION TO 8E COMPLETED 8Y PURCHASER: INQUIRY NO.

{J 8Y MANUFACTURER oare_2-1720 pevision__ O

BRCCRINRIDE e BRocECT.
FOWNER PLANT

FOR.
w2l

snwwouﬂ? FENTOCEY
SERvice 0L pSi6 S YSTEM BONER FESDWATER PUMPS

N0 Pumes RETD < NO. MOTORS REQ'D.S____ITEM NO3I-&P=104C4 D proviDen ay PUMP YENDOR . wrp ay_PUMB YENDOR

NO. TURBINES REQ'D

PUMP MFR SIZE AND TYPE .

_ITEM NO SJ-@T_MA‘PEmvm;n 8Y_PUMP YENDOR MTDBY_FUMP VENDOR.
stages_Z

SERIAL NO.

OPERATING CONDITIONS, EACH PUMP

PERFORMANCE

QD BO1LES FEED . us 6PMmPT AR (050 mre_ (270 PROPOSAL CURVE NO._SHMTA - d
N - ~ - - -
W ATER DISCH. PRESS. PSIG___1 2! © AP D580  wpsunwaren)_23FT
o Yl -y ¢
prinoR 295 wax 295 sucr pRess. psic max S 9 raten_2 9 or 17 3% pweraten_272
sP.oRapr_O. 42 ’/_ OIFF. PRESS. PSI Ve MAX. BHP RATED IMP____ (0S5O
VAP PRESS. st PT.PSIA_2 2. | orFF. HEAD, FT 245d MAX. HEAD RATED IMP_Z5 20 FT
vis. at T, Ss0_0. 426 cp 0154 npsua Fr 36 MIN. CONTINUOUS GPM_ 22O _
CORR/ERQS. CAUSED BY NONE wo.we_22 7 ROTATION (VIEWED FROM CPLG ENO)_ =577
CONSTRUCTION SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION IONON-WIT. PERF. @WIT. PERF
1 A
SucTION LA 300 | FLANG. SIDE 8"“" wiT. HYORO gm: :‘;‘;‘:”
i — NPSH REQ'D. .
DISCHARGE 6 300 FLANG S1DE

CASE-MQUNT: JICENTERUNE (JFOOT [JBRACKET (J VERT.(TYPE)

-SPLIT: SR AXIAL [JRAD: TYPE VOLUTE gset (J08L QI OIFFUSER

@SHOP INSPECTION
@PUISMANT. & INSP. AFTER TEST

PRESS: CIMAX ALLOW,__ 20 psis__4CS ¢ OwvorotesT_1300 _ psig QorHeR
-CONNECT: ERVENT EBORAIN EBGAGE A '
IMPELLER DA mRaTED__ 1O '/g" mmax__ 10 /4 arvee MATERIALS
MOUNT: GNBETWEDN BRES CIOVERHUNS [ WEAR AG. DIAM./CLANC. APY CASE/TRIM CLASSO)
BEARINGS-TYPE  (TRAQIAL QmausT 4
wee CIAmGon (JA00D CJOR MST CIFUNGEN CIPRESSURE [J Y
courung Mk G MOOEL. , VENDOR
ORIVER HALF MTD @Y: @Pume AR QO ORIVER MFR O PURCHASER d
PACKING: (] MFR & TYPE CISIZE/NO. OF RINGS BASEPATE: O
MECH. SEAL (] MFR & MODEL APt CLASS. CODE VERTICAL PUMPS
CIMFR CooE PIT OR SUMP DEPTHO
AUXILIARY PIPING MIN. SUBMERGENCE REY'0.C]
D CW. PIPE PLAN Oty OSS: OTUBING @ PIPE COLUMN PIPE: O FLANGED CJTHREADED
. CITOTAL COOLING WATER REQD, GPM_BYYENDOR. O siGHT £1. RETD LINE SHAFT: CJOPEN (] ENCLOSED
(OPACKING COOLING INJECTION REI'D: (JTOTAL GPM : [alT srss: OsowL CIUINE SHAFT
@SEAL FLUSH PIPE PLAN Ocs. Oss. OTUBING @PPE BRG. LUBE CIWATER (J0IL CJGREASE
S OETERNAL SEAL ALUSH AUIDDEMIN ER WATER 35°F Ocem_BY YENDOR Brsic 20 [ROATAROD Ocs. Oss Osm ONoNe
o OAUXILIARY SEAL PLAN. ots. DOss OTueing O PPE FLOAT SWITCH O
5 O AUX. SEAL QUENGH AU PUMP THRUST. L8 CTUP Coows.
=1 TURBIN ]
@ MOTOR DRIVER 3I~-GP -({c4C4 D 3 S e oaney
€ WI25C0 w3560 rraMeBR094 _ voLTs/PHASE/CYCLES F160] 3] 6O 3rDS-GT2
8  MRNESTINGHOUSEEC. peapmes_JOUBNAL  ype_ FORCED :
o TYPE insuL__ 2 FULL LOAG AMPS,
; e WP rewemsec RO 10CKeD ROTOR AMPS 3 APPROX WY, PUMP 8 BASE_7 929 2
g Ows Ovss VERT. THRUST CAP. LB. seRvice FacToR__ 1S MoToR.8S 1S Tumeine
AP STANGARD 610 GOVERNS UNLESS OTHERWISE NoTeD__( VEE RS OL -~ KAND CCraPANY
% TYPICAL DATA FROM SHMTA 35’ PUMP
JOB NO.| DRAWING NO. | REV.
: 4209 [31-DS-6-4
A [2173d 1SSUED FCR DHASE Z£R S Ve | (i [42%e Q
NO. | DATE [B‘f ‘“u g :(MF SHEET ] ofF_ L




, Form 50 (8/73)

R&C

GENERAL PURPOSE STEAM TURBINE DATA SHEET

Sl-&T- /104A
JOB NO. 14222 -oca ITeM NO. _3 -G-8 3
d PURCHASE ORDER NO.
REQUISITION N,
APPLICABLE TO; O PROPOSALS O PURCHASE O As auiLt
FoR _BRIsgve/ipes PRoyELT UNT — PanT 31 - PowER PLANT
SITE & SERIAL NO. NO. REQUIRED — i
SERVICE Bump DRIVE ORIVEN EQUIPMENT Q0 PRl JNITEM HonlR FSED PUMPES
MANUFACTURER MODEL
NOTE:  OINDICATES INFORMATION TO BE COMPLETED BY PURCHER: []8Y MANUFACTURER
PARAGRAPH NUMBERS WITHIN ( ) REFER TO APPLICABLE PARTS OF STANDARD API 611
OPERATING CONDITIONS PERFORMANCE AT NORMAL STEAM CONDITIONS
HORSEPOWER SPEED. RPM CONDITION STEAM RATES HAND VALVE POSITION
RATED TS 200 LB/HP/HR NO. OPEN NO. CLOSED
NORMAL 250 2000 RATED 2/.4
NORMAL 24
STEAM CONDITIONS MAX. | NORMAL MIN. (] NORMAL EXHAUST TEMPERATURE ________
' Py {7 COOLING WATER REDD G
INLET PSIG ] POTENTIAL MAX. HP WITH NEW NOZZLES
TEMP °f 700
EXHAUST PSIG IN HE ABS 5Q CONSTRUCTION FEATURES
MAX. EXHAUST CASING PRESSURE 1OQ  rsig TURBINE TYPE OVERT @HORIZ SUPPORT c1 CL 01 F00T (7
COOLING WATER IN =223 PSIG _1S3_-F QUT AP (6H) CASING SPUT QVERT @HORIZ (INO. STAG _
@ WINTERIZATION SINGLE STAGE (D2 ROW  (J3 ROW Dnssmmr CJWHEEL DIA —
O DRIVEN EQUIP. THRUST L8 UP. DOWN TRIP VALVE O INTEGRAL SEPARATE O MECH OHYDR
SERVICE @CONTINOUS O INTERMITTENT O STANDBY INTERSTAGE GLAND SEALS O CARBON @ LABYRINTH {15h)
END GLAND SEAL (JCARBON &8 LABYRINTH NO. RINGS/BOX —
BEARINGS, RADIAL THRUST
@ LUBE SYSTEM
CING. HAND VALVES, AVAIL FURNISHED S LINe OO PURCHASERS SYSTEM OTHER
ROTATION. FACING GOVERNGR ENO  OCw  Ocw O CORROSION RESISTANT OIL ORAIN LINES ; n2g)
ACCESSORIES MATERIALS {25a)
: T HIGH-PRESS. CASING AT 26wesS, Exu CASING ASTM 2f(acf
NEMA on MANOZZLES __STEEL WHEELS
GOVERNOR TYPE CLASS_____ OMECH @HYOR oazuv (30n-)| GRSHAFT HafRollrd Ailay STTrE & UNDERPACKING
ADJUSTABLE SPEED RANGE PLUS — % NUS % msuv VALVE TRIM 2=2 Ni_REs)oT
go&?gmsgm CHANGER {30a) cLass
ICAL HAZARD GR v o (6i) 1 AS| RATING | FACING | POSITION
:nmm iy 3165 " L CONNECTIONS sz‘s us
BASEPLATE SOLEPLATE BY {19a) d o
Srmm i sy e o R e
OENSER N {154) "
@MOUNT COUPUNG HALF @ TAPER SHAFT O STRAIGHT 118a-d) § (50% R.E sipE
@INSULATION @ JACKET @SENTINEL WARNING VALVE
(JRPM MAX. CONT_____ = 7Tglpﬁ‘i%_“kmc&lu—Tm-ma’
STS B8 CASING DESIGN INLET 220_ PSIG IS0
TESTS AND INSPECTION (J MAX. ALLOWABLE RPM WEIGHT
R = REQUIRED W = WITNESSED
INSPECTION O SURFACE PARTS o (310)
ouo-umtuT %m ; o} &gnscs;mau AFTER TESTSIG y
HYDRO INL PSIG EXH CASEC] —— P A !
O PERFAMARGE ™ " O AUX EQUIP. GEAR FURNISHED BY MA (2324
O GOV RESPONSE TO CONT GNAL '
S GUTUNE DRE No_ UNTROL SIGNAL - oRG NO. :gtaﬂ ;n%‘gaumom GEAR INFORMATION USE DATA SHEET FROM
REMARKS:

JOB NO. | DRAWING NO. | .._..

14222 | 3-Ds-&T-2| O

o |"hlen tTSSuED Far PHASE IERo 5 [
no.| DATE O2,|%5 [Pz Pt smeer__L_or __L




FORM NO 130 (REVISEDQ SEPT 72)

oen0 (4322 neum 31-6-/05A3C

CENTRIFUGAL PUMP DATA SHEET

PURCHASE OROER NO.
PPUCABLE T0: PROPOSALS O PURCHASEQ ASBULTO REQUISITION NO.
INQUIRY NO.

OTE. O INDICATES INFORMATION TO BE COMPLETED 8Y PURCHASER:

C] BY MANUFACTURER pate_(2 /29 /8G_ pevision o
FOR_BREC E/NAIDGE  DROJECT STE__BREQKINRIPEE CQUNTY WKENTUCKY
UNIT__= 2 L-Pawer PlanT SERVICE_SUSPEQT CONDENSATE PumMp
NO. PUMPS REC'D__3___NO. MOTORS REXD__3 _ITEM NO. 2= GP- (05 AACPROVIOED BY_Lium P YINTOEMTD BY__ FyMP VENDOR

NO. TURBINES RECD___—  ITEMNO.___ = PROVIDED BY MTD BY
PUMP MFR__PEERLESS PumP SZEANDTYPE__ % 4AD Y2  stages_ | SERTAL NO.
OPERATING CONDITIONS, EACH PUMP PERFORMANCE

UQUID_CONDENSATE IS GPMatPT.NOR__ 420 RATED [/ A0 PROPOSAL CURVE NO._3 1/ 1 O 9!
DISCH, PRESS. PSIG L 1 7 RPM_2SOQ NPSHR(WATER) LS _
PT.ENOR_Z2O2  max SUCT.PRESS. PSIEMAX___}& . paten__ 13 eF__ 30  gHPRATED 70O
sPoRmpT__ 0. 36370 DIFF. PRESS. PSI____1 C & MAX BKP RATED IMP__1 0O
VAP. PRESS. 2t PT.PSIA__/. 5 > " piFf HEAD, FT__L3Q MAX. HEAD RATED IMP_ L7 O
VIS a1 PT. Ssa —_CPOZ2 NPSHAFT_3B. R MIN, CONTINUOUS GPM__ 24 O
CORR/ERQS. CAUSED BY YD PS¢ G ROTATION {VIEWED FROM CPLG END)_CCW
CONSTRUCTION SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION: (ONON-WAT. PERF. @WAT. PERF.
SucTian " 'S0 FlaT sine ONON-WIT. HYORO QWT. HYoRo
CSCHARGE 4" 150 £ LAT o DE @NPSH RETD. @WT. NFH
CASE-MOUNT: SBCENTERUINE (5 00T (CIBRACKET (J VERT. (TYPE) :::‘:mm:: AFTER TEST
SPUT: SRAXIAL [JRAO: TYPEVOLUTE [JSGL OBL (JOIFFUSER OuTHER
PRESS OMAX ALLOW. . ..  PSIG *f; (I HYGRO TEST , PSIG
COMKECT: EEVENT SORAIN ERGAGE Doustr
IMPELLER DIA: GBRATED S '/4 omax__ 9 QOTYPE_Sycoan MATERIALS
MOUNT: [JBETWEEN BRGS (JOVERHUNG (O WEAR. RG. DIAM./CLRNC. APY CASE/TRIM CLASSO.
BEARNGS- TYPE CJRADIM __ Ball OmrusT_Balk_ T
wee WANSOR A0SO ClowwsT CIAINGER CIPRESSURE (T srifra - Jaow
courting  IRMEA FasT O mooeL
ORIVER HALF MTO BY: O PUMP MFR @ ORIVER MFR O PURCHASER
PACKING (] MFR & TYPE CISIZE/NO. OF RINGS. BASEPUATE (] _STETZ _FaSRicaTR D
MECH SEAL DEMFA & MODEL_~JCwa C2anNT API CLASS. COOE VERTICAL PUMPS
CIMFR COOE PIT OR SUMP OEPTHO
AUXILIARY PIPING MIN. SUBMERGENCEREQD.O e
OCW.PPEPUAN_NA__ Oct: OSS: OTUBING: O PIPE - COLUMM PPE: ] FLANGED CITHREADED
C] TOTAL COOUNG WATER REQD, GPM_____N/A O SIGHT F1. REQD UNE SHAFT: CJOPEN (] ENCLOSED
OPACKING COOLING INJECTION REXD: CITOTAL GPM arsic BRGS: [1BOWL_____ CJUNESHAFT_____
OSEAL RUSH PIPE PLAN, Ocs Oss OTUBING OPPE BRS. LUBE CIWATER CJ0IL [JGREASE
OBXTERNAL SEAL FLUSH RLUID: Qacem arsis AOAT&R00 Ocs Oss. OBz ONone
OAUXILIARY SEAL PLAM Oces Oss OTusiNG O PIPE. RLOAT swITCH O
OAUX. SEA QUENCH ALUYD. PUMP THRUST, LB CTUP. O oowm.
MOTOR DRIVER 34—@?-/0‘5/3‘ BLCT- TURBINE DRIVER
W__ 75  RPM__3600 fRAME_385 TS VOLTS/PHASE/CYCLES_Q 60 A3 (60 /4
< MER BEARINGS___BALL lUBE___G REASE
TYPe_HORIZONTAL  INSULCIA22 B  FuLL LOAD AMPS
eve__TEFC.  TEMPRISEC_____ LOCKED ROTOR AMPS APPROX. WT, PUMP & BASE__39 O
Ows QOvss VERT. THRUST CAP. LB ____A/A__  SERVICE FACTOR |- C moToR_690 TURBINE

AP STANDARD 610 GOVERNS UNLESS OTHERWISE NOTED - Y D2auLic TNSTITUTE STANDARS APPLY

¥ Ty?PicAl DATa TeomM Prirlise PumP catalog

JOB NO.| DRAWING NO. | REV.
14222 |31-D5-g-& | O
A |12/0%sd 1SSUE For Prase zERO iz} N :
NO.| DATE B, g "-’E SHEET } OF ]




108N0.L2222 jtemno. _31-G-106 A THEY C

CENTRIFUGAL PUMP DATA SHEET PURCHASE QRDER NO. ° 107A miev C
APPLICABLE TO: PROPOSALS (O PURCHASE Z ASBULT O REQUISITICN NO
NOTE: O INDICATES INFORMATION TO 8E COMPLETED BY PURCHASER: INQUIAY NO
(] 8Y MANUFACTURER 0ATE_ (242 /80 mevisio o

FR_CORECEINRIDZE _ PRo]Ee T STE_GEECKINRIDGE COUNT Y EEN TUCKY
w3/ SERVICE_Z0 TWE, SATE _PumpPs
ND. PUMPS RETD_(2_ NO. MOTORS REQ'D e N0, _S£6 BCow  provined By _PIMP VENDOL mrogy__PUMPA VEN BoR -

NO. TURBINES REQ' u 7 A remno._NM/A_ eroviDED BY__A /A MTD 8Y ~7/ A
PUMP MFR INGERSOLL ~RAND ¥ SIZEAND TYPE _ X ZX /o E'SE _ susss SERIAL NO.

OPERATING CONDITIONS, EACH PUMP PERFORMANCE
uauo _CoONVDREN SATE S GPM at PT.NOR.__270 RATED 270 PROPOSAL CURVE N0 L2~ ESP € (B[25/75)
HoT WELL) 0ISCH. PRESS.. PSIA__S@-O apM_353 O NPSHR (WATER) L2
PT.F.NOR/20. (6 max._/20.G  SUCT. PRESS. PSIA MaX, /-9 mreo_ A7 PS/A  er _7/ 7 sepraten_ /2
SP. GR. a1 PT loa 0iFF. PRESS., PSi__S¢. / MAX. BHP RATED IMP___(S
VAP PRESS. at PT,PSIA__/=7 ____ DIFF. HEAD, FT MAX. HEAD RATED IMP___/ 35
VIS, at PT, Ssu _p0.55 wpsarr___ 17 MIN. CONTINUOUS GPM ____1©.
CORR/EROS. CAUSED 8Y __NO AME wo.we__ 8.5 ROTATION (VIEWED FROM CPLG END).
CONSTRUCTION SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION (ONON-WIT PERF. QOWT. PERF.
SUCTION 3 /50 # - F.F D& (C'NON-WIT. HYORO QWIT. HYQRO
ONPSH REQ'D. OWIT. NPSH
4 2 /%0 # FF 4

OISCHARGE IDE (OSHOP INSPECTION

CASE-MOUNT: (JCENTERLINE (JFOOT (JBRACKET 8 VERT.ITYPE)__CANNED
SPUT- D axiar ORAD: TYPEVOLUTE CSGL CQoaL QOIFFUSER

(COISMANT. & INSP. AFTER TEST

sress. Amax aow_ /50 psig_ I8 ¢ Qworotest________psg  [OOER
.CONNGCT: CJVENT CJ0RAIN CIGAGE -
IMPELLER 01A;  ZBRATED (o /4" aax__ G /A mrvre_OPEN MATERIALS
MOUNT: CIBETWEEN 8RGS (JOVERNUNG [ WEAR RG. DIAM./CLANC. /@ CASE/TRIM CLASSO.
BEARINGS-TYPE  CJRAGIAL BTHAUST N maTOR. CAST 1RoN [CAST buveriig
WBE CIRING O CJA000 CIOILMIST CIFUNGER (IPRESSURE O LEON
COUPUNS: [OJMFR ) O MODEL
ORIVER HALF MTD 8Y: @ PuMP MFR O ORIVEA MFR O PURCHASER
PACKING: [ MFR & TYPE CSIZE/ND. OF RINGS BASEPLATE: O
MECH. SEAL BIMFR & MODEL_JSOHN CRANE  aprcusss. cooe VERTICAL PUMPS(CANNED TYPE
CIMFR CODE PIT OR SUMP DEPTHQ /46"
AUXILIARY PIPING MIN. SUBMERGENCE RECD.B8_/27
O CW. PIPE PLAN Oty Oss. OTueING: O PIPE COLUMN PIPE. 2B FLANGED (JTHREADED
(3 TOTAL COOLING WATER REQ'D, GPM___/Y O SIGHT £, REQD . _ LINE SHAFT: CJOPEN B ENCLOSED
(CPACKING COOUNG INJECTION REQD: CITOTAL GPM.onfN/A aesiG BRGS: CIBOWR . CILINE SHAFY
@seaL FLUSHPPE PANA P! 12 Ocs. Oss. @TuBING OPIPE BRG. LUBE BIWATER CTOIL LIGREASE
& OBXTERNAL SEAL FLUSH FLUID____AL/A CePm arsic FOATAROD OCS. Oss. OBRZ ONaNe
o OAUXILARY SEALPUN___ €S, OsS. OTuing O PIPE FLOAT SWITCH O
& O AUX. SEAL QUENCH FLUID N A PUMP THRUST. L8 CJuP Clooww
g - TURBINE DRIVER
2 L MOTOR DRIVER(SI-GAI0GAToL -GPIOTA4L
€ wp_IS wM_3Gon  raMe 2T voutsipmase/cviies_ 4G 0/3/ GO N/A
8 M BEARINGS __BALL wee_GQELEASE 7
o Type_VERTIeAL insuL___ 8 FULL LOAD AMPS
3 ENC__ZEFC  TeMPRISE C_SQ  LOCKED ROTOR AMPS APPROX. WT, PUMP & BASE_ 3 1Q
S Qs Ovss VERT. THRUSTCAP. 1B SERVICE FACTOR /. O motoR__ 220 Ty NE

AP1 STANDARD 610 GOVERNS UNLESS OTHERWISE NOTED,

¥ THPICAL  INFOOMATION FPom INGERSoLL - RAnD CATALOG.
2Y | cH|PE ‘Q,WJOS NO.| DRAWING N;"ﬂ

1-D$-6-6 | O
Al /10| ISSUE FOR PHASE ZERD |4 |75| W [ww 14224 3

NO.| DATE" SHEET__/ ofF__1/




108 N0 /4222 e no._S/6 - /1O8ATHRUL

CENTRIFUGAL PUMP DATA SHEET PURCHASE ORDER NO.
APPLICABLE T0: PAOPOSALS O PURCHASE O AS BUILT O REQUISITION NO
KOTE: O INDICATES INFORMATION TO BE COMPLETED BY PURCHASER: INQUIRY NQ
3 BY MANUFACTURER . DATE_(I-2%-80 ___aevision &)
FOR__RRECK MIRIDGE PROJECT SITE__BRECROINRIDG E COulTY KENTUCKY
WD~ Power. PLANT SERVICE_COOQ LING, WATER PuMPS
NO. PUMPS REQ'D__ NG, MOTORS REQ'D_____ITEM NOSHGP Ic§ATeC. PROVIDED BY _PUMP YENDOR MTD BY_PUmMP VENDOR,
NO. TURBINES REQ'D_AJ/A__ ITEM NO PROVIDED 8Y MTD BY
PUMP MFR s SIZE AND TYPE * stages__ 4 semaLNo
OPERATING CONDITIONS, EACH PUMP PERFORMANCE
UQUID_DEMMERAURED  ysGPMaPT NOR__[[OO maten_ (3OO SPM. [PROPOSAL CURVE NO. ©X (£ SD=D (/o-c7-73/\.
WATER w/cozacj-:’d » DISCH. PRESS.. PSIG 8o RPM_{ 750 NPSHA (WATER)_SET
PT.ENOR_LZS  max 122" Tsuct. eress. psic max 2% e 2 PS16y  lerr__SoTa _swe RaTED
sp.erRaPr___Q. 987 oIFF PRESS. PSI____ D | Max aup RATED iMP_D G
VAP PRESS m Pt psa__ LT orevpro i[O MAX_ HEAD RATED IMP_[ S5 F T TDH
VIS. at PT, Ssu _ QS5 %psua Sl 7 MIN. CONTINUOUS 6PM_"S 29 6 £,
CORR/EROS. CAUSED BY NOMNE HYD. HP “+3 ROTATION (VIEWED FROM CPLG ENO)
CONSTRUCTION SHOP TESTS

NOZZLES o _ SIZE - RATING FACING LOCATION (ONON-WIT. PERF. Q@WIT. PERF.
SUCTION o ISSH F.F _|sice ONON-WIT. HYORD OWIT. KYoRa

- @NPSH REQ'D. @WIT. NPSH
DISCHARGE & leul F.F SI0E @SHOP INSPECTION

CASE-MOUNT: [ CENTERLINE BB F00T (JBRACKET (J VERT.{TYPE)
-SPUT: @EAXIAL [JRAO; TYPEVOLUTE (OISGL {J08L (JDIFFUSER

©OISMANT. & INSP. AFTER TEST

QTHER
PRESS: OIMAX ALLOW.__ /OO _ psi__ SO *r. CInvoroTesT SO psig Q!
CONNECT: BEVENT EBORAIN EGAGE .
. DuuBLE
WMPELER ;. @RATED_ LZ2.Tacy  @max_[E IR OTYPE_SUCTIoR) MATERIALS
. MOUNT: CIBETWEEN BAGS ([JOVERHUNG [ WEAR RG. DIAM./CLANC, I3 CASE/TRIM co080) .

BEARINGS-TYPE: [JRADIAL BALL, OmrusT__ 8B/ .%_AMM__

. \WUSE WERINGOIL. OJFLO00 (JOILMIST CIFUNGER CIPRESSURE O3 MPELLE R - FB3RONZE
couPung: @mrA_EA ST Q mooer .
~ .ORIVER HALF MTDBY: @ PUMP MFR O DRIVER MFR O PURCHASER
PACKING: (JMFR & TYPE CISIZE/NO, OF RINGS sASEPATE O _STEEL, FABRICATED
MECH. SEAL. ZRMFRA MODEI._JQ}:L_CEA_L_APD CLASS. CODE VERTICAL PUMPS

CIMFRCO0E_—— PIT OR SUMP OEPTHO
AUXILIARY PIPING | MIN. SUBMERGENCE REQ'0.C]
Ocw. PPEPAN_N/A _ Ocu: OSs: OTuang: O PIPE COLUMN PIPE: (] FLANGED (CJTHREADED
I TOTAL COOLING WATER REZ'D, GPM___N/A (O SSIGHT FJ. RETD UNE SHAFT: L OPEN DéNCLDSED
OPACKING COOLING INJECTION REQD:  (3TOTAL GPM orsiG BReS: CIBOWL LINE SHAFT
@SEAL FLUSH PPEPANATT | 2. @cs Oss Otusine @ Piee BRG. LUBE CJWATER DJOIL IGREASE
OEXTERNAL SEAL FLUSH FLUID_N /A OcPm arsic :tg:: :ujnor?:u g“ Oss. OsRz ONaNe
OAUXILIARY SEAL PLAN_M/A___Ocs. DsS. OTBING O PIPE
PUMP THRUST. LB CJUP Ooown

OAUX. SEAL QUENCH FLUID___N/A ‘
MOTOR DRIVER 3I-GP- 108 A Theu C |
W0 reM_(Baa maMe TS vours/PaSE/OYIES _HGO/3/60 [T 0T APPLICARE

TURBINE DRIVER

FORM NO 130 (REVISED SEPT 22)

MFR BEARNGS_BALL weE_GREASE

TYPE INSUL_C A B FULL LOAD AMPS

in__7EEC TEMP RISE. C__ £ LOCKED ROTOR AMPS APPROX. WT, PUMP & BASE_ZZ YO
Ows Qvss VERT. THRUSTCAP. LB _N/A_ serviceFacToR 1. © MOTOR_ 76X TURBINE

APY STANDARD 610 GOVERNS UNLESS OTHERWISE NOTED___ AHYORAWLIC TA/STIIITE STANDARLDS APPLY

% TP (CAL DATA FRoM TR yopgy GxI14SD PympP

JOB NO.| DRAWING NO. | REV.
- 192z2. | 31-05-6-7| ©
ﬂf)mm 7

% [fe, | sHEET L ___oF 1

N-2480| |SSUEDFOR FAASE ZERO A
NO.| OATE . By

£




10880142270 1reane31-§-108A™HRY C

CENTRIFUGAL PUMP DATA SHEET

4 PURCHASE ORDER NO.
APPUCABLE TO: PROPOSALS O PURCHASEQ ASBUILTQ REQUISITION NO.
NOTE: C INDICATES INFORMATION TO 8E COMPLETED 8Y PURCHASER: INQUIRY NO

O 8Y MANUFACTURER

DATE, \2*!7-30

evision Q9

. BPECK NE D e PROJECT
wr_D\= POWER PLANT

AINRIUS T

service!SQosie SYSTEM BUILER FEEY) WATC

LUV KENTUCAY

ND. PUMPS RET0 . ___NO. MOTORS REQD_2. __1TeM no. D1=GP-1 03 2ec.anaviven ay PUMP YENDOR  yurp gy 2UMP VENDOR

NO. TURBINES REQD_L _ ITEM N0.31=GT4OA pRoVIDED BY_PLMP VENCOR _MTD aY_PUMP VENEOR.
PUMP MFR * SIZE AND TYPE sTaces__| SERIAL NO

QOPERATING CONDITIQONS, EACH PUMP

PERFORMANCE

uouip BCUER FEEYN  ys GPMatPT. NOR A=CO Mt _1Z°9

PROPOSAL CURVE Ng. 2~ d X1CA -3

WATER DISCH. PRESS. PSIS R _ R 2SSO weswm watem 20
ennd S _wax 22E sucr pess, psic wax__2 - RaTED 5.5 eff._77 /= owpraten 127
sP.GR arpPT__ - QQL DIFF. PRESS.. PSI ) ﬂ - Max. BHP RATED IMP__1 43
VAP, PRESS. a1 PT. PStA_D©2. | it HeAD, FT =25 MAX. HEAD RATED IMp_S 2O =%
vis. at T, S20_0.92€  ¢p0.1%4 ypsua rr 26 MIN. CONTINUOUS GPM_© SO
CORR/EROS. cAusED By __NONE wro,vp__ O ROTATION (VIEWED FROM CPLG END)_€:6MT

CONSTRUCTION SHOP TESTS 7
NOZZLES SIZE RATING FACING LOCATION IONON-WAT. PERF. OWIT. PERF.
SUCTION G" =z~ = anG PR (ONON-WIT. HYDRD OWIT. HYORO
) = ZINPSH REQ'D. @WIT. NPSH
4" FoXhlt =LAN SN

UISCHARGE =“’—‘——©suop INSPECTION

CASE-MOUNT: EJ CENTERLINE [JFOOT (JBRACKET (J VERI {[1PE)
-SPUT: [JAXIAL EBRAD: TYPEVOLUTE S@SGL {J0BL (ODIFFUSER

CJOISMANT. & INSP. AFTER TEST

PRESS: SMAX ALLOW._D9 2 psig_ 202 . Owvorotest_200 s COTHER
CONNECT: BVENT RIDRAIN ZRGAGE Y
MPELLER DA E3RaTED_Q'/2 " Emax__ 32 aTreedXIQALZA MATERIALS
MOUNT: CIBETWEEN BRGS (JOVERHUNG  (J WEAR R6. OIAM./CLRNC. ) AP CASE/ TRIM CLASSO)
BEARINGS-TYPE  (JRADIAL O THRUST B 2 Z
wee ORNoL CIRO00 CowmsT ORNGer Oeressure 0| YENDOR
coupLing: (IMFR 0 mooa (
ORIVER HALF MTD 8Y: @ PumP MFR O ORIVER MFR O PURCHASER
PACKING: [ MFR & TYPE CISIZE/NG. OF RINGS BASEPUATE O
MECH. SEAL (J MFR & MODEL APY CLASS. CODE VERTICAL PUMPS
(J MFRCOOE PIT OR SUMP DEPTHO)
AUXILIARY PIPING MIN. SUBMERGENCE REQ'D.O
OCW.PIPEPAN_______ L 88 OTUBING @ MIPE COLUMN PIPE: (O FANGED [1THREADED
(] TOTAL COOLING WATER REQ'D, 6PM_BYVENDOR () 5iuT £1. RearD UNE SHAFT: CJOPEN [ ENCLOSED
(OPACKING COOLING INJECTION REXD: CITOTAL GPM_— Orsie 8Res: CJgowL CIUNE SHAFT
OSEAL ALUSH PIPEPLAN______ OCS. OSS. OTUBING ©PipE BRG. LUBE CJWATER CJOIL CIGREASE
SEXTERNAL SEAL FLUSH AUIDREM I WATER 3S°F gpm_RY YENDOR Opsig.20_|ROAT&RD Ocs Oss O8RZ ONONE

FLOAT SWITCH (O

ROME

= AUXILIARY SEAL PLAN €S Dss Omuaing OPIPE
& © O AUX. SEAL QUENCH FLUID Ocs Oss O PUMP THAUST. L8 CJUP CI0owN
2 TURBINE DRIVER
a MOTOR DRIVER 3G P -I098¢C
2 = REFERENCE DATA SMHT
€ Ww_I50 wm_ RSSO rame4ISTS vours/puase/crclis 6O/ 3 /60 : N DG T -3
5 MFR WESTINEHOUSE FC BEARINGS [QU RNAL LUBE FOQCED
9  TYPE INSuL_ fuLt Loac amps _/6&
z o WP rewemsec_BO LocKED ROTOR AMPS APPROX. WT, PUMP & BASEL6S O
§ Ows OVSS  VERT. THRUST CAP. L8, service FacToR 1 1S MotoR_/262 __ TuRBINE
INGSSSAL = RAND COMPANN
Pt STANDARD 810 GOVERNS UNLESS OTHERWISE NOTED £
% T PVWCAL naTA FROM 4XI0AL PumMp
JO6 NO.| DRAWING NO.
A—{l000 [21D$-G-3 ‘ a
A [ 1ISSUED FOR PRASE X ER S L[S W
NO.| DATE B |%p | B e, | SHEET L OF




. Form 50 (8/73)

R&C .

GENERAL PURPOSE STEAM TURBINE DATA SHEET

J0B NO.
PURCHASE ORDER NG.
REQUISITION NO.

4222, -0 mem N0, _S£&7-/09.

O AS BUILT

APPLICABLE T0: O PROPOSALS © PURCHASE

FOR Brzeclar\)mDG,& Pt:o ’arT UNT _PLAnNT 3+ Power, PLANT

SITE T BREC VO TUC K SERIAL NO. NO. REQUIRED —_Qa/E
SERVICE _DPumpP DeIvE ORIVEN EQUIPMENT }
MANUFACTURER MODEL

NOTE O INDICATES INFORMATION TO BE COMPLETED BY PURCHER:
PARAGRAPH NUMBERS WITHIN (

[OB8Y MANUFACTURER

} REFER TO APPLICABLE PARTS OF STANOAROD API 611

OPERATING CONDITIONS

PERFORMANCE AT NORMAL STEAM CONDITIONS

HORSEPOWER SPEED, RPM CONDITION STEAM RATES HAND VALVE POSITION
RATED 4o oo LB/HP/HR NO. OPEN NO. CLOSED
NORMAL 120 B RATED 28.9
- NORMAL 28.9
STEAM CONDITIONS MAX. | NORMAL MIN. (] NORMAL EXHAUST TEMPERATURE ‘F
- ] CUOLING WATER REQD —
INLET PSIG Lo ] POTENTIAL MAX. KP WITH NEW NOZZI.ES
TEMP °F Too
R .
EXHAUST SIG - NEREABE == CONSTRUCTION FEATURES
MAX. EXHAUST CASING PRESSURE PSIG TURBINE TYPE OVERT @HORIZ SUPPORT (3 CL OJ FOOT (7)
COOLING WATER IN PSIG F ouT AP (6H) CASING SPUT OVERT @HKORIZ IND. STAGES
@ WINTERIZATION SINGLE STAGE (J2 ROW (J3 ROW [JREENTRY (JWHEEL DIA
O DRIVEN EQUIP. THRUST LB  UP OOWN TRIP VALVE O INTEGRAL O SEPARATE O MECH @ HYOR
SERVICE @ CONTINOUS (O INTERMITTENT O STANDBY INTERSTAGE GLAND SEALS O CARBON @ LABYRINTH {15b)
END GLAND SEAL [JCARBON (JLABYRINTH NO. RINGS/BOX —__
BEARINGS, RADIAL THRUST
O LUBE SYSTEM
CINO. HAND VALVES, AVAIL FURNISHED @ AING DILED O PURCHASERS SYSTEM OTHER
ROTATION. FACING GOVERNOR END v e O CORROSION RESISTANT OIL DRAIN LINES 1129
ACCESSORIES MATERIALS ASTM ” (25a)
[J HIGH-PRESS. CASING 2/ uE EXH CASING _;;_1:_»5_—‘3_
NEMA oiL CINOZZLES __STESI. WHEELS
GOVERNOR TYPE CLASS____ OMECH @ HYOR oneuv {30n-)| O3 SHAFT % UNDERPACKING
ADJUSTABLE SPEED RANGE PLUS — . % INUS % | CJGOV VALVE TRIM - [RE=
@ HAND SPEED CHANGER (30s) -
9 ELECTRICAL HAZARD CLASS GR v {6i) CONNECTIONS SIZE | USASI RATING | FACING | POSITION
gnmms TRIP smgu {30m)
BASEPLATE SOLEPLATE BY {19a) " P
8?&“3“ FOR GEAR OFOR DRIVEN MACHINE gﬁrm 2 @00 R.F Sio&
NO CONDENSER MOUNTED {15d)
@ MOUNT COUPLING HALF @ TAPER SHAFT OSTRAIGHT {16a-d) o /507 2F | 2/0&
O INSULATION @ JACKET @ SENTINEL WARNING VALVE
' - CIRPM MAX. CONT TRIP 18T CRITlCAL {17a)
C1 CASING DESIGN INLET_190 PSIG 120 .-F PR
TESTS AND INSPECTION (0 MAX. ALLOWABLE RPM wexsm 8
= REQUIRED W = WITNESSED
INSPECTION O SURFACE PARTS —__(31¢)
ONO-L0AD RUN ODISASSEMBLY AFTER TEST . - )
HYORG INLETD PSIG EXH CASEQ] PSI INY/ ¥ ]
o) Penrurgsamcss 70 CONTROL SIGNAL OAUX EQUIP. G“"n“éé“‘s"‘“ 8 #A RATIO 234
O GOV RESPONS N ;
S SUTLNE ORe Ho. ML et oRG o, :glthgog‘gunmnm GEAR INFORMATION USE DATA SHEET FROM
REMARKS.
JOB NO. [ DRAWING NO. | REV.
/4222 [31-DS-7-3 (0O
/.
O |'%R/ea| ZSSueD ForR PHASE ZERO % WD pwn
No.| DATE Ry| %o % [an sweer___L_or __|




w08n0 2222 remne 3G N0 THEY C
APPUCABLE TO: PROPOSALS O PURCHASEQ AS BUTO REQUISITION NO..
NOTE: C INDICATES INFORMATION TO BE COMPLETED BY PURCHASER: iNQUIRY NO.
(] 8Y MANUFACTURER oare 2 =1T-39 —REVISION o)
FOR SxEc NIV e o ., sl SITE T CAY
TS i~ Be - A SERVICE Pones

NO. FUMPS REZ'0_. ___NO. MOTORS REGD_=___TEM NG 21~ 2~ 1i0 24 C provicen gY_ WM™ 5 5 'X yrgey 527 3 VEAT DX
NO. TURBINES REQ'D .. _ITEM NO.21- £T-/IQA PROVIDED 8Y_SUMP VEN DU R yrp Y _PUMP vEnTCOR.
PUMP MFR * $12€ aND TYPE _* sTaces_6 SERIAL NO
OPERATING CONDITIONS. EACH PUMP PERFORMANCE
Lo B SISEY FEED (5 GPMatPT. NOR 310 aareg__ 210 PROPOSAL CURVE XC ZCNTA-S
WIATER o DISCH. 4ESS, PSIG =2 . _1aem 2 ESD _wpsurwarem. 1S
PrENOR 5 $WAX =) SUCT. PRESS. PSIG MAX.__= 3 RATED 22 e 2%, aweeanen 390
SPGR mPT__(o, Tiif N 2IFF. PRESS., PSI O 9 54 MAX. BHP RATED IMP__ 22 7.
VAP PRESS. at PT, PSIA__'Z = .1 __qiFé WEAD. FT 18125 MAX. HEAD RATED IMP_{ 20 FT
s at P S LA CH gprifds F22 upona, F1 36 MIN. CONTINUQUS GPM _Z2 O
CORR/EROS. CAUSED 8Y___ -1 = e AL ROTATION (VIEWED FROM CPLG ENO)
CONSTRUCTION SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION C/NON-WIT. PERF. DWIT. PERF.
SUCTION S 3o FLANS cA\TE (CNON-WIT. HYORO QWIT. HYDRD
DISCHARGE g 600 ELA N 3’ s \ DE @NPSN REQD. @WIT. NPSH
CASE-MOUNT. 3B CENTERLINE 3 FOUT (G BRACKET (J VERT (TYPE) DSHOP INSPECTION -
DOISMANT. & INSP. AFTER TEST
SPUT. @axaL CIRAD: TYPEVOWTE OSGL C0BL CIOIFFUSER
PRESS: CIMAX ALLOW.__ 23S psiz 40O ¢ Ouvore TesT_ 20 pyig COTHER
CONNECT: (B VENT & 0RAIN TGAGE
IMPELLER DIA: [JRATED _. 290 @87 ¥ OTyee 2ENTi MATERIALS
MOUNT: 83 BETWEEN BRGS Cmveanuns (J WEAR RG. DIAM./CLANC. AP! CASE/TRIM CLASSO)
BEARINGS-TYPE (JRADIAL O THRUST we T
Wwee COmngaiL ORA000 OonmsST CIAINGER CIPRESSURE O
CouPUNG: CIMFA O MooeL By
QRIVER HALF MTD BY: ©PUMP MFR O DRIVER MFR O PURCHASER JEATOD
PACKING: ([J MFR & TYPE JSIZE/NO. OF RINGS FRUL< BASEPLATE: O
MECH. SEAL. (] MFR & MODEL AP! CLASS. CODE , VERTICAL PUMPS
QI MFR CO0E — PIT OR SUMP OEPTHO
AUXILIARY PIPING MIN. SUBMERGENCE REQ'D.O
DCW. PIPE PLAN Ot OSs: OTUBING: @ Pipe COLUMN PIPE: L) FLANGED CITHREADED
I TOTAL COOUNG WATER REQ'D, GPM_ DY YENDOR ) 5iGuT 1. REXD LINE SHAFT:  CIOPEN . [J ENCLOSED
(OPACKING COOLING INJECTION REQD: I TOTAL GPM gesic BRGs: Clgowt CINE SHAFT
OSEAL FLUSH PIPE PLAN Ocs. OSs, Qruaing GHPe 8RG. LUBE CIWATER CIO1L CIGREASE
S QEXTEANAL SEAL FLUSH FUID DEMIN-WATR BS F epm_R YEND: Qpsig 2C _|[LOATAR0D Ocs. Oss. OBRZ ONONE
£ OAUXIUARY SEAL PLAN Ots Dss. OTUBING O PIPE FLOAT SWITCH ]
& O AUX. SEAL QUENCH FLUID PUMP THARUST. LB CJUP OoowN
% MOTOR DRIVER 3-&GP- |IQ B4 L . TURBINE DAIVER
— SEFERENCE DATA SNEZT
S 25O nm_ﬂ.iéo ans_L_ﬂ_vousmnss/cchss ‘1000! Dia 2. ps-GT-F J
8 WRMVESTINE0y5s EC gamnes_u OV R wee_ FORCED '
g TwPE o INSUL FULL LOAD aMPS _2 O _
s mc_\&_pJ:___TEMP RISE, C_zD—I.UCKED ROTOR AMPS APPROX. WT. PUMP & SASE Z2EQ
& Ows Ovss VERT. THRUST CAP., LB, seavice FacToR__1s O MOTOR_S/S> < TURBINE
API STANDARD 610 GOVERNS UNLESS OTHeRwisE naTep_/ ™ §E 230L ~%AND CoiniANY
4 T FZAL DATA EROM ICVT4-6 2009
JOB NO.| DRAWING NO.
A—14222 |31-DS-6G-9 i
A 21720102 )3T €0k DRAZE I8k ML | GELW [rn _
NO.| DATE 24 || % Yy SHEET { oF 1




GENERAL PURPOSE STEAM TURBINE DATA SHEET

J0B NO. . /H222-00D 1TeM N0, _SI~&GT- 11O,
PURCHASE ORDER NO. .
REQUISITION NO.

APPLICABLE TO: O PROPOSALS O PURCHASE O AS BUILT
FOR BRECKIJRIDGT CounTv KENTULRY UNIT _PUANT i~ Donize DLANT
SITE __BRE () RIDSE (DUNTY |, KEJUCKY SERIAL NO. NO. REQUIRED _SaZ
SERVICE PudP DRIy~ DRIVEN EQUIPMENT _Goa s e “SYSTRAM Dol =8 0% oM
MANUFACTURER MODEL
NOTE. OINDICATES INFORMATION TO BE COMPLETED BY PURCHER: CI8Y MANUFACTURER
PARAGRAPH NUMBERS WITHIN { | REFER TO APPUCABLE PARTS DF STANDARD AP! 611
OPERATING CONDITIONS PERFORMANCE AT NORMAL STEAM CONDITIONS
HORSEPOWER SPEED, RPM CONOITION STEAM RATES HAND VALVE POSITION
RATED =00 Zoao L8/HP/HR NO. OPEN NO. CLOSED
NORMAL 2.2.0 Bmo RATED 222
_NORMAL 26,2
STEAM CONDITIONS MAX. | NORMAL MIN. (J NORMAL EXHAUST TEMPERATURE _________F
O] COGLING WATER REQ'D GPM
INLET PSIG 600 O] POTENTIAL MAX. HP WITH NEW NOZZLES
TEMP °F 700
EXHAUST PSIG =0 CONSTRUCTION FEATURES
MAX. EXHAUST CASING PRESSURE PSIG TURBINE TYPE OVERT @HORIZ SUPPGRT (J CL OJ FOGT (7} .
COOLING WATER IN PSIE S _F ouT P (6H) CASING SPLIT OOVERT (@HORIZ CINO. STAGES :
O WINTERIZATION SINGLE STAGE [J2 ROW (J3 ROW [JREENTRY (JWHEEL DIA
O DRIVEN EQUIP. THRUST L8 UP DOWN TRIP VALVE O INTEGRAL O SEPARATE O MECH QHYOR
. SERVICE @ CONTINOUS O INTERMITTENT O STANDBY INTERSTAGE GLAND SEALS (O CARBON @ LABYRINTH (15b)
END GLAND SEAL [JCARBON (JLABYRINTH NO. RINGS/BUX —
BEARINGS. RADIAL THRUST
' ) LUBE SYSTEM
CIND. HAND VALVES, AVAIL e FURNISHED S hRE DIth O PURCHASERS SYSTEM OTHER
ROTATION, FACING GOVERNOR END otw  @cow O CORROSION RESISTANT OIL ORAIN LINES (129)
ACCESSORIES ’ MATERIALS  ASTA fim o (253)
: CJ HIGH-PRESS, CASING _=i%s ~eB X CASING - oLl
NEMA o Dnomes eral I WHEELS-
GOVERNOR TYPE CLASS____ OMECH @HYOR ORELAY {30n)| CJSHAFT _ALtoN STL. UNDERPACKING
ADJUSTABLE SPEED RANGE PLUS — &  MINUS — % | CJGOV VALVE TRIM ASTESIST
©HAND SPEED CHANGER (30a) .
O ELECTRICAL HAZARD CLass GR v (6i CONNECTIONS SIZE | USASI RATING | FACING | POSITION
gﬂmore rEmP sm(n)AL : {30m) -~
BASEPLAT SOLEPLATE B8Y {192) -
8mzunmur%2 GEAR @FOR DRIVEN MACHINE INLET 2 oc# EF | siE
GUAND CONDENSER MOUNTED {154d) . POy
@ MOUNT COUPLING HALF @ TAPER SHAFT O STRAIGHT (16a-d) < 1507 RF | SiDE
O INSULATION @ JACKET @ SENTINEL WARNING VALVE
CIAPM MAX. CONT_____TRIP____ 1ST CRITICAL {17a)
TESTS A (O] CASING DESIGN INLET 2 PSIG 19Q oF BXH _LOQ PSIG
ESTS AND INSPECTION 0 MAX. ALLOWABLE RPM WEIGHT 8
R = REQUIRED W = WITNESSED
INSPECTION O SURFACE PARTS — _ __(31¢)
ONO-LOAD Ellm Omsnsc'lsmau AFTER TEST . N
HYORO INLET PSIG EXH CASEQD — . PSI 7
O PERFORMARCE o O P GEAR FURNISHED BY A T (23a-)
5 O- G0V RESPONSE TO CONTROL SIGNA : -
g & GUTLINE ORG. NO. SEC. ORG NO. _______ | NOTE FOR ADDITIONAL GEAR INFORMATION USE DATA SHEET FROM
s AP STD 613
a
g [ REMARKS:
2
o
o8
=

JOB NO.| ORAWING NO. | REV.

T3 14222 |3/-Ds-qr-«+| O
O |"%4/a | 7ssveD For. PHASE BERO PB|1P pn ar- ¢
NO.| DATE B [ |Pe Fio,| sHeeT__L__oF l




A OUN 1085014222 jremno.31-G-1liA & 11IR
APPUCABLE T0: PROPOSALS O PURCHASEQ AS BULT O REQUISITION NO
NOTE: C INOICATES INFORMATION TO BE COMPLETED BY PURCHASER: INQUIRY NO.
{) BY MANUFACTURER pATE_[2/n /Zo REVISION O
R BRECKINRIDG & STEBEEC EINRID GE . CoUNTY. . oA TUC LY
Nt 31 seavice_CONCEAMI SER  VACYUUM _Pumps
NO. PUMPS RETD_Z___NO. MOTORS REQD 2 _TeM NO. 31 QP-1llA¢ B proviDeD BY_LE~NSOR  Mmey____VENDOR
NO. TURBINES REQ'D TEM NO. i PROVIDED BY MYO Y
PuMP MFR__AJASH * SIZE AND TYPE_NASH ~ AT-ICO4E staces SERIAL NO.
OPERATING CONDITIONS, EACH PUMP PERFORMANCE
LIQuD ___STEAM AND  usZi™ p1onoR RATED @) PROPOSAL CURVE NO. EN 1/ (5 2 = 37
NoN=-CoND ASES 015CH. PRESS.. PSIA LS . RPM__S7TO  NpSHR (WATER)_tu/8
PY.F.NOR 1200 Max. 120.G&  sucT. PRESS. - MAX 3.5 Has _RATED .0 //35 EFF.___ 5 3HPRATED_ =2
sp.oRapT_L.Q (AiR31.0) oirF. pRESS. PsI ANA. MAX. gHP RATED IMp_G S (AC & oA sy )
VAP. PRESS. 2t PT, PSIA__IN/A . DIFF. HEAD, FT A/A MAX. HEAD RATED IMP
VIS, 21 PT, Ssu__nJ/A P NPSHA, FT A/A MIN. CONTINUOUS GPM
CORR/EROS. CAUSED 8Y NONE HYe. W ___ALA: ROTATION (VIEWED FROM CPLG END)
CONSTRUCTION SHOP TESTS
NOZZLES 43 RATING FACING LOCATION [ONON-WIT. PERF. Pwit. Penr.
poo— b <o & 5 <IDE CONON-WIT. HYORO DWIT. HYDAO
NPSH REQ'D. DWIT. NPSH
DISCHARGE <2 /S0 # £F SIPE S;sum' m:;:cmn w1
CASE-MOUNT: CICENTERUNE E3FOOT (JBRACKET (J VERT. (TYPE) : Tﬁsmsu ANT. &'INSP. AFTER TEST
-SPUT: [JAXIAL ERRAD; TYPEVOLUTE (JSGL {J0BL (JOIFFUSER O OTHER ’ '
PRESS: CIMAX. ALLOW, PSIG *f: O HYORG TEST PSIG
CONNECT: CIVENT CI0RAIN GBGAGE
IMPELLER OIA:  (JRATED Omax arTveE MATERIALS
MOUNT: (O BETWEEM 8R6S ([JOVERNUNG (] WEAR. RG. DIAM./CLANC. ZPCASE/TRIM CLASS .
BEARINGS-TYPE CTRADIAL O ™HRUST _CAS_LM
WBE C[IRING O CIFL000 CJQIL MIST CIFUNGER CIPRESSURE OO
COUPUNG: CIMFR : O wmooa
DRIVER HALF MTB 8Y: QO PumP MFR O ORIVER MFR O PURCHASER
PACKING: [JMFR & TYPE CISIZE/NO. OF RINGS BASEPUATE: 1 STEEL FASLICATELR
MECH, SEAL [ MFR & MOCEL API CLASS. CODE VERTICAL PUMPS
O MFR CODE PIT OR SUMP DEPTHO
AUXILIARY PIPING MIN. SUBMERGENCE REQ'0.J
dcw.rrerad. .. Ocy OsS: Qrusing: OPIPE COLUMN PIPE: (] FLANGED (JTHREAQED
CJ TOTAL CONtING WATER REQ'D, GPM ‘5 QO SIGHT F.1. ReaD LINE SHAFT: [JOPEN (] ENCLOSED
CPACKING COOLING INJECTION REQ'D: (I TOTAL GPM. o PsiG BRGS: ClBowL DIUNE SHAFT
@SEAL FLUSH PIPE PLAN Ocs. Oss @TuaINg OPIPE BRG. LUBE CIWATER (IO CIGREASE
5 @EXTERNAL SEAL FLUSH ALUID_ConDENDSATE.  [JGPM arsis "“: aroo Ocs. Oss Q8RZ ONONE
= OAUXIUARY SEAL FLAN Ocs DOss. OTuBING O PiPE FLOAT SWITCH O
w OAUX. SEAL QUENCH FLUID PUMP THRUST. L8 TJUP Coown
Q
- TURBINE DRIVER
g MOTOR DRIVER 3|- G P -11A i3
£ T AM_LECED  FRAME QS LS VOLTS/PHASE/CYCLES $@ 0 NJA
8 wm BEARINGS__SALL wee_ GREASE 7
g TIPE_ABRIEonTAL _ INSUL B FULL LOAD AMPS ]
z = :
3 ene__ZEFL  temprise ¢80 LOCKED ROTOR AMPS APPROX. WT, PUMP & BASE _GEd Ry MITaR oo
2 Ows Qvss VERT. THRUST CAP. LB SERVICE FACTOR 1.Q MOTOR TURBINE
APY STANDARD 610 GOVERNS UNLESS OTHERWISE NOTED
* TIPICAL _INFOBMATION FRom __NASH CATAlog FASE A-//S
JOE NO.| DRAWING NO.' ——.
2f-LS-G-10
2212 l v
B /oo | [S50E FoR PHASE ZERO A8 1P ! 2
NO.| DATE 8¢ |cH|Pe 5] sHeET L oF 1




JOB NO.
CENTRIFUGAL PUMP DATA SHEET

APPLICABLE T0: PROPOSALS O PURCHASE Q. ASBULT O

REQUISITION NO.

2 temwno_31-6G-112 Ag@
PURCHASE ORDER NO. -naﬁ 8
. A

NOTE: O INDICATES INFORMATION TO BE COMPLETED BY PURCHASER; INQUIRY NO

(J BY MANUFACTURER oatE/2-4-50  _aevision___ O .
FOR_LLECK/NRIDGE (RO TECT SIE_SLLCLNLIDGE COUNT Y, KENTUCLY
UNIT_ 3/ = PowER  PLANT SERVICE ST P,
NG. PUMPS RECD__S__ NO. MOTORS REQ'D ITEM NO. PROVIDED BY ~__MTDSY

NO. TURBINES REQ'D TEMNO._______ PROVIOED BY MTD 8Y
PUMP MFR + S1Ze ang Tyre - 2 X/ - VO " stages_ L semano
OPERATING CONDITIONS. EACH PUMP PERFORMANCE
HQUID HOT _CoNCEN SATE us. GPMa PT.NOR__ 20 mren___Z0 GFPM PROPOSAL CURVE NO.__ & VOC - -26-11)
LEAINS W CORROSIVES tisth. PRESS. psic ___ /00 MAX. rM_3550  npswun wateny_ 4 FT.
p1.E.N0R_Z9E _max 298 _ sucr. PRESs. PSIG MAX. 2 paten___S0 AS/6 w30 BHP RATED
SPGRupPT__ /.03 DIFF. PRESS. PSI__ =00 MAX. 8HP RATED IMP
VAP. PRESS. at PT. PSIA oiFF. HEAD,FT__I 1S max weao ratED e/ 32 FT TDOH
VIS. at PT, Ssu —cPO/8 Npsua FT 8rr MIN. CONTINUOUS GPM__ G PM
CORR/ERQS. CAUSED BY HYD. HP ROTATION {VIEWED FROM CPLG END)
CONSTRUCTION SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION IONON-WIT. PERF. QOwIT. PERF.
SUCTION Z " TS0 # 7 i S/0F (ONON-WIT. HYDRO OWIT. HYORD
A ; -~ F 7 ONPSH REQ'D. OWT. NPSH

DISCHARGE /Y2 /150 # | £ oE (OSHOP INSPECTION

CASE-MOUNT: CJCENTERLINE (O FOOT (JBRACKET JVERT. (TYPE)_/MNLINE
-SPUT: B AXIAL [JRAD; TYPEVOLUTE (JSGL (J0BL (IDIFFUSER

(ODISMANT. & INSP. AFTER TEST

PRESS:  CIMAX. ALLOW, psis_ 45O __r. O wyoro TesT psig | OCTHER
"CONNECT: TJVENT [JDRAIN [JGAGE » SINGLE
IMPELLER OIA: @RATED S /2" swx_ G Y4 STvee_SICTION MATERIALS
MOUNT: (JBETWEEN BRGS [JOVERHUNG [0 WEAR RG. DIAM./CLRNC CASE/TRIM Q — -
seAmNss-TYPe  Cracia__ BALL Qmeust___BALL ASE__Astm 2 wes
WBE WANGOIL CIFL00D CIOWLMIST CIFUNGER CIPRESSURE O IMPEUEL~ BlonZE
couPUNG: CIMF VAILAS O MoDgL
CRIVER HALF MTD BY: O Pume MFR QO ORIVER MFR O PURCHASER'
PACKING. [J MFR & TYPE CISIZE/NO. OF RINGS. BASEPATE O AYONE
MECH, SEAL IR MFR & Moo SOHN CRANE  amcuass. cooe VERTICAL PUMPS
O MFR CODE : AT OR SUMP OEPTHO
AUXILIARY PIPING MIN. SUBMERGENCE REX'D.CJ
Ocw.prepan_N/A Ocu: Oss:, OTuamg: O PP COLUMN PIPE:  (J FLANGED  CJTHREADED
[ TOTAL COOLING WATER REQ'D, GPM O SIGHT F1. REQD LINE SHAFT: CJOPEN (] ENCLOSED
(OPACKING COOLING INJECTION REQD: CJTOTAL GPM oesis 8RGS: [CIBOWL DIUNE SHAFT
@seaL Aush e PN AP /2 @cs Oss. Otusing @pipe BRE. LUBE CIWATER CIOIL [JGREASE
8 OoennaL seaLrusHAui AV /A (m [N Oesie FLOAT&RO0D OCS. OSs. OBRZ ONONE
= OAUXILIARY SEAL PLAN N ocs. 73.3. OTuBiNG O FiPE FLOAT SWITCH 1
5 O AUX. SEAL QUENGH FLUID ~/A . PUMP THAUST. 18 CIUP Coown,
e . uamiaczs TUR IVE
2 MOTOR DRIVER 3}=GP - )IZ THRY «IS’L{__&_ URBINE DRIVER
€ W__3 s 3000 mame /Z2T vours/mase/orcies_ea/3/60 |0 /A
8  wmm BEARINGS _BALL LUBE__& EEADE 7 -
g TrRE__ INSUL B FULL LOAD AMPS
3 6N 7EFC __TEMPRISE. C_SXD  1OCKED ROTOR AMPS APPROX. WT, PUMP 858
$ Owms Ovss VERT. THRUST CAP. LB.__AJ/A  SERVICE FACTOR___/-© MOTOR_ 75 TuRsINe_AJ/A.
AP1 STANDARD 10 GOVERNS UNLESS OTHERWISE NoTen_HID2AULIc  /NST/TUTE  STANDARDS  APPLY
+ TYPICAL __DATA _ FPem I-R CATALOG
JOB NO.| DRAWING NO. | REV.
/4227 3i-ps-6:1t| O
A\ /12-4-80 /55UEpfoE_PHASE BERO A | PR L rww ok
NO.| DATE 8Y |cnd % e, | SHEET L ____OF__ [/




108N0. /4222 ntemno. 3G -lb A THEU C

CENTRIFUGAL PUMP DATA SHEET
APPLICABLE TQ: PROPOSALS C PURCHASE Z ASsURT O

PURCHASE OROER NO
REQUISITION NO.

NOTE: C INDICATES INFORMATION TO 8E COMPLETED BY PURCHASER: INQUIRY NO

(J BY MANUFACTURER 0ATELZ//S/820  RevisioN__ D
R BEEC EINRILGE . RO TECT e B CINRID G COUNTY. LENTUCEY
w3/ SERVICE CONDENSATE _ FIASH LAIN P,
NO. PUMPS RECD__3__ NO. MOTORS RECD__-3__ITEMND.SEE ABovE  PROVICEDBY __YENOOQOR  wmrpar VEmBOR :
NO. TURBINES usn'um_nm NoarJA_ proviEnBY____ /A wroar___ & /A
PUMP MFR_/N GECSoLL= RAnD ®  sztanoTvwe 3x/laxle ESP * sraces SERIAL NO,
OPERATING CONDITIONS, EACH PUMP PERFORMANCE

vauio__ DEHMAL . . __us.GPMarPT.NOR IO RATED____ /70 FROPOSAL CURVE N&. e £.52 -8 (9-25-75)
CONDEN SATE __ tisch. PRESS. PSIG LD . am_350D  wesuniwaten /3
pr.r oA _278 __max._298 __ suct. PRESS. PSIG MAX. mreo__S3 F5/6 ik _62 2% aweraten S
SP. GR. at PT Q.37 OIFF. PRESS.. PSI__ 47 MAX. BHP RATED tMP____1O
VAP. PRESS. 2t PT, PSIA__©2  [IFF. HEAD, FT Max. HEAD RaTED mp__/ 35 FT,
VIS. at PT, Ssu — P09 psuar___ L8 MIN. CONTINUOUS GPM
CORR/ERQS. CAUSED 8Y___ ANONE HYD. WP 3-O ROTATION (VIEWED FROM CPLG ENO).
CONSTRUCTION SHOP TESTS
- AR —
NOZZLES SIZE RATING FACING LOCATION (C:NON-WIT_ PERF. OwIT. PERF.
SUCTION 3 150 # F F SIDE (C/NON-WIT. HYDRO OwIT. HYDRO
N . WIT. N
DISCHARGE ' 1950 & F.F SIDE L: PSH REQD o PSH
CISHOP INSPECTION

CASE-MOUNT: (JCENTERUNE CJFOOT (JBRACKET VERT. (TYPe) _CAMNED
-SPUT: [JAXIAL (CJRAD: TYPEVOLUTE (OSGL (J0BL (JOIFFUSER

(CDISMANT. & INSP. AFTER TEST

OTHER
PRESS: EEMAX AULOW._ /50 psic__3S50__:r. [J HYORQ TEST s [
CONNECT: OJVENT CJ0RAIN C3GAGE .
IMPELLER DIA: MBRATED___ D /4 awx_ G4 mrre_OPEAN MATERIALS
MOUNT: CIBETWEENBRSS CIOVERWUNG (O WEAR AE. DIAM/CLRNC. ABCASE/TRIMCLASSQu
BEARINGS-TYPE  CIRADIAL O ™HRUST . 3lle S
WBE OIANG OIL CIJFA000 CJOILMIST CIFUNGER CIPRESSURE O3 SIMNLESS
COUPLING: CIMFR O wuooa, STEEL
ORIVER HALF MTD BY: @PUMP MFR O DRIVER MFR O PURCHASER
PACKING: (] MFA & TYPE CISIZE/NG. OF RINGS, BASEPLATE: O
MECH SEAL CIMFRa MooeL_JACE CRAWE AP CLASS. CODE VERTICAL PUMPS(CANNED THF!
O MFR CODE PIT OR SUMP DEPTHE /27
AUXILIARY PIPING MIN. SUBMERGENCE ReqD. & /0°
LW APEPN . Ol O8S. OTENGE OPPE COLUMN PIPE: 28 FLANGED [JTHREADED
3 TOTAL COOLING WATER REQ'D. GPM___ AV O SIGHT F1. REQD LINE SHAFT:  (JOPEN ag«cwssn
(OPACXING COOLING INJECTION REQD:  CIToTAL GPM— M /A arsis BRES: Ds;wc. o UNE SHAFY
@sEAL FUSH PPE PN AP! 12 Ocs. Oss. @TusiINg OPIPE BRG. LUBE HAWATER C‘;"" mg‘:: Onan
& OEXTERNAL SEAL FLUSH FLUID /A Ocem QrsiG :’;g:: :\::’T:" g“ ss. O8 €
= OAUXILARY SEAL PLAN Qcs. Dss. QTuaiNG O PIPE
G
E OAUX. SEAL QUENCH FLUID____ / A PUMP THRUST. L8 CJUP Oooww
g TURBINE DRIVER
g MOTOR ORIVER (3|-GP-1l(, A THRU )
€ w_/O APM_36 oD  FRAME_Z{ 3T VOLTS/PHASE/CYCLES N /A
2 ™A SEARINGS___BALL  _ upE_ GEEASE 7
g TweVERT (o INSUL FULL LOAD AMPS
3 N_TEFC ___temMPRISE C__BQ  LOCKED ROTOR AMPS APPROX. WT, PUMP & BASE__ (20
S Qws OQvss VERT. THRUST CAP, L8. SERVICE FACTOR /.0 MOTOR_/ 2O TURBINE
APY STANDARD 810 GOVERNS UNLESS OTHERWISE NOTED
+  TYPICAL INFO 2t AT FRAM _ INGER oLl - RAND CATALO 64
BY |CH |PE [, JOB NO.| DRAWING NO.
—/4222|3-05R | O
A\Y3/g0 155VE  FoR_PHASE  PERo -4
NO.| DATE SHEET / oF__7




0B8N0 4222 jemno_31:6-117A Tiry C

CENTRIFUGAL PUMP .DATA SHEET - PURCHASE ORDER NO.

APPLICABLE T0: PROPOSALS O PURCHASE C. AS 8UILT O REQUISITION NQ
NOTE: O INDICATES INFORMATION TO BE COMPLETED BY PURCHASER; INQUIRY NO

(] BY MANUFACTURER DATE 2{121&2 REVISION o
FOR_BEEC EINRIDGE  FPOTECT SITE_BLEC EINB DG & COUNTYT.  KENTUCK Y
wir_3/ SERVICE_SLOWDOWN _-DPUM _ DEAIN ___ PUMPS
NO. PUMPS REQCD__3__ NC. MOTORS RECD_S_ ITeMND. SEE_ABoVE rROVIDED BY_VENDOR  MTD BY VENDOR |

NO. TURBINES REQ'D_N/A__ iTem No._a /A PROVIOED 8Y ’AJ,/A - MTOBY A /A
PUMP MFR_IN GERSOLL - + sizeaND Tve 33X 12 x5 ESP Y staces SERIAL NO.
OPERATING CONDITIONS, EACH PUMP PERFORMANCE
UQUID_SONCEN TRATED __ us cPMuPT.NOR__/ 25 RATED /125 PROPOSAL CURVE NO.& £9P~ B_(B-26-75)
_BOILER  Blow W A DISCH. PRESS. PSIG /LD apM_350D _ npsuawateny__ /4
PT.F. NOR_ZD8  max.__ 298 sucT PRESS. PSIG MAX. mareo__S3__PS1G s 657 ewemaren_S/z2
SP. GR. at PT 0.97 OIFF, PRESS, PSI__4 7 MAX. BHP RATED IMP____10
VAP. PRESS. a1 PT. PSIA @53 DIFF. HEAD, FT MAX. HEAD RaTEDIMP___| 35 FT.
VIS. at PT, Ssu __ w0 Qs L7 MIN. CONTINUOUS GPM__E 2
CORR/EROS. CAUSED BY A AVE wowe__ 3.4 ROTATION (VIEWED FROM CPLG END).
CONSTRUCTION SHOP TESTS
NOZZLES SIZE ~ RATING FACING LOCATION (ONON-WIT. PERF. OWIT. PERF.
SUCTION 2 TS0 # EF S/DE (ONON-WIT. HYORO OWIT. HYDRO
OISCHARGE A IS0 L SIDE ONPSH REQ'D. OWIT. NPSH
(O'SHOP INSPECTION

CASE-MOUNT. CI CENTERLINE (JFOOT (3 3RACKET & VEAT.(TvPe)_CAANMNED
-SPUT: [JAXIAL [JRAD; TYPEVOLUTE ([JSGL (JOBL (CJDIFFUSER

(COISMANT. & INSP. AFTER TEST

pEss. BMAX ALOW,_ /50 psig_350 'k, CIWOROTEST_____ pSE |0
CONNECT: CIVENT CJORAIN (CJGAGE "
IMPELLEROW: WRATED 2 /4 avax___Gla Brvee_OPEA) MATERIALS ~ )
MOUNT: CIBETWEEN BRES (JOVERWUNS (] WEAR RG. DIAM./CLANC. A2 CASE/TRIM CLASS
SEARINGS-TYPE: (JRAOIAL C THRUST S
wse Onrmson CJA00D CJOIL MST CIFUNGER CIPRESSURE OJ Blle STAN
coupuns: CIMER O MODEL .
ORIVER HALF MTO 8Y: @ PUMP MFR O ORIVER MFR O PURCHASER
PACXING: ] MFR & TYPE O SIZE/NO. OF RINGS BASEPLATE: O -
MECH SEAL. COMFRAMODEL_SAYCK  CRAJIE  APICLASS. CODE : VERTICAL PUMPS (CANNED THf
CMFRCO0E - PIT OR SUMP OEFTHE@ /27
AUXILIARY PIPING MIN, SUBMERGENCE REQD. B /0°
Ocw.PPEPUN ______ OcCl; OSS: OTBING OPIPE COLUMN PIPE: @ FLANGED CJTHREADED
(3 TOTAL COOLING WATER REQ'D, GPM__AY /A . OSIGHTF1. RETD LINE SHAFT: CJOPEN R ENCLOSED
(OPACKING COOLING INJECTION REQD:  CJTOTAL GPM aesiG BRGs: CJsowt CILINE SHAFT
@sEAL FLUSH PPEPLAN AP/ 12 Ocs. Oss. @TuBING OPIPE BRG. LUBE EWATER CJOIL CJGREASE
& OBXTERNAL SEAL FLUSH FLUID N /A OcPm arsic FLOATA R0 OCs. Oss. OBRZ ONeNe
r  OAUXILARY SEALPUN OGS, D55 OTusING O PIPE FLOAT SWITCH O
bl O AUX. SEAL QUENCH FLUID N /A PUMP THRUST, L8 JUP Ooown
a
g MOTOR DRIVER ( 31-GP-ITA THRU C ) ILRSINE DRIVER
€ w__[0 wem__36co  rraMe_2/3T vours/puase/cveres_4Geo /3 Jea AN A
g wm BeaRINGS__BALL st aPFASE 00000
o Twe VEETICAL wsu___ B FULL LOAD AMPS
3 ene_ TEFC __ TempPRISE C_B8QO  LOCKED ROTOR AMPS APPROX. WT, PUMP & BASE___3 &0
8 Ows Ovss VERT. THRUSTCAP, LB SERVICEFacToR /- O motor_/ 30 TURBINE

AP1 STANDARD 810 GOVERNS UNLESS OTHERWISE NOTED.

¥ TIPICAL  INFoRMAToN  FRom INGELSoLL- RAND CcATAloG

8Y|cH|pe |, JOB NO.| DRAWING NO. | REV.

14222.|31-05-4-13| O

5o 7s/8o|ISSVE FOR  PHASE 2EROD A, [om W jpon
NO.| DATE | SHEET / OF z




JBNO._/4222 teMng_2/-G=-1/1R A THey [

CEN_TRIFUGAL PUMP DATA SHEET PURCHASE DRDER NO
APPUICABLE T0: PROPOSALS O PURCHASEC AS BUILT O : BEQUISITION NO.
NOTE: O INOICATES INFGRMATION TO BE COMPLETED 8Y PURCHASER; INQUIRY NG
O BY MANUFACTURER DATE /2,/15 /ﬁ‘o REVISION 2
M A SR
FIR_REECENLIPE & [FeoT T . SITE ECEINEDOS CoumTY €S L
wir__3/! _ SERVICE ATMOSANELIC  Blowd e DEMA  Lymes
NO. PumMPS REQD 4 No. MoTORS AeaD_4__TEM N0.SEE ABOVE  proviDED BY AUMPR VENDOL Moy PumP VEARNCSS |
NO. TURBINES REQD_~v /A iTemno._av JA  provioeney Az /4 MTO BY A /A
PUMP MFR_/NGEL Sl L~ LA ® _szeanarwe_3x 1% x G ESP™tmces_______ semaung
OPERATING CONDITIONS, EACH PUMP PEAFCAMANCE
vauo_COVPENSATE  ys.GPMatPT.NOR /O RATED IZi] PROPOSAL CURVE NO..2£5P- 3 {2 3575
Deping DISCH. PRESS. PSIG 45 lreM_3320 _wesuriwater__/Z_
PT.ENOR. 212 max._Z/ 2. SUCT. PRESS. PSIG MAX. mre___ 3 /5 e _ 607 swematen_ S
SP.GR a1 PT Q98 oIFF. PREss. PS4 2. MAX, BHP RATED :iMP___ /D
VAP PRESS. 2 PT. Pta__ /P T___0i6F. weAD, BT MAX_ HEAD RATED IMP___/ 35 FT
IS, a1 PT, Ssu -2 wpsuar___L7° ' MIN. CONTINUOUS GPM ____3S
CORA/ERDS. cAUSED BY____AJO AV E wo.w__2.5 ROTATION (VIEWED FROM CPLG ZNDY.
CONSTRUCTION SHOP TESTS
NOZZLES SIZE RATING FACING . LOCATION (CINON-WIT. PERF. OWIT. PERF.
SUCTION 3 1So & F. F. SIDE CNON-WIT HYDRO QwIT. HYORO
SOHERGE. A S0 e E SIoF C'NPSH REQ'D. CWIT. NPSH

C SHOP INSPECTION

CASE-MOUNT: CJ CENTERUINE (T FOUI RACKET B VERT.(TYPE__CANMELD
SE CICENTERUNE (] (JBRACKET 3 VEAT. (TYPE) {CDISMANT. & INSP. AFTER TEST

-SPUT: {J AXIAL ([JRAQ: TYPE VOLUTE (OSGL (JD0BL (JOIFFUSER

PRESS: DBMAX ALLOW.__ /50 psi6_350Q °F CIHYDROTEST___________ PSIG CorHen —
CONNECT: CIVENT CJORAIN CJGAGE . :
IMPELLEA OIA:  DIRATED S /2 awx___G /4- mnee OPEN MATERIALS
MOUNT: CJBETWEDM BRES (JOVERMUNS (I WEAR RG. OLAM./CLANC. A% CASE/ TRIM CLASSED.
BEARINGS-TYPE:  CJRACIAL QmwRusT Blla STAMLESS STEEC [
wse CRNSOL CIA00D Clow MiST CIFUNGER [CIPRESSURE O 3l STAINLELL JTEEL
couruNe: CIMFR__ O MoDEL - : :
DRIVER HALF MTD 8Y: @ Pume MFR O ORIVER MFA O PURCHASER
PACKING: (] MFR & TYPE CISIZE/NO. OF RINGS BASEPLATE O
MECH. SEAL: CIMPRAMOBEL_JACK CPOANE AP CLASS. CODE VERTICAL PUMPS
CIMFR CODE PIT OR SUMP DEPTHD 1z’
AUXILIARY PIPING TMIN. SUBMERGENCE REQ'D.TB 10’
O LW, PIPE PLAN O OSS. OTBNG O PP COLUMN PIPE: 73 FLANGED (CJTHREADED
£ TOTAL COOUNG WATEH wEQ'D, ort At [ A O SIGHT £1. REQD LINE SHAFT CJOPEN 38 ENCLOSED
CPACKING COOLING INJECTION REQD:  CITOTAL GPM Qrao o[BS CIBOWL CIUIKE SHAFT
OSEAL RusH PPE PN AP 2 Ocs, Oss. OTuaig OPPe BRG. Lupe IWATER QJNIt CIGREASE
& OEXTERNAL SEAL FLUSH FLUID A m]" Opsic FOATAR0D Ocs. Oss. CeRz ONONE
= OAUXILIARY SEAL PLAN Ocs ss. OTUBING O PIPE FLOAT SWITCH O
“ O AUX. SEAL QUENCH FLUID n/ PUMP THALST, L8 OJUP Coown
2 TURBINE DRIVER
a MOTOR DRIVER  (3/-GP-1I8A THEU D) !
& W_ /0  rm_Zleamd  rame 2/ 3 T _vaursieHase/cries_4Q0/3 /| ~ /A
8 wmm geamnGs__BALL  use_ GLEASE 7
o e VERTICAL  wsu___8 FULL LOAD AMPS
z e TEFC ___ tempmse ¢8O __ L0CKeD ROTOR AMPS APPROX. WT. PUMP & msi__3@0
g OwHs Ovss VERT THAUSTCAP. 8. SEAVICE FACTOR 1O motgR_{ 32 TURBINE

APt STANDARD 610 GOVERNS UNLESS OTHERWISE NOTED.

¥ TIPICAL _ INREMATION Flom  NGEE Sorld - LAAD  CATALOG

B |cH| AERes J08 NO.| DRAWING NG v

J4222|31-05-4-/4| O

D\ /ge | /SSUE oL PHASE PELD A [ R awn
NO.| DATE SHEET_ 1 oF 1




FORM NO 130 (REVISED SEPT 72)

j08 N0 /9222 remne_31-G - 1/54,8C

CENTRIFUGAL PUMP DATA SHEET PURCHASE ORDER NO
APPLICABLE T0: PROPOSALS O PURCHASED ASBURTO REQUISITION NO.
NOTE: O INDICATES INFORMAYION TO BE COMPLETED BY PURCHASER: INQUIRY NO
) 8Y MANUFACTURER oatE_/2 / 9./ 80 mevision o
FOR__ Lo RECIkiM i DaR T eolrcT : SITE_RAFC e NIRIDSE COUNTY CENTUCCY
UNT__ 3 = vrowiv2 PLANT SERVICE_SZ TV UM SATTENER PaceTr2 PuMmPs
NO. PUMPS REQ'D__<=__NO. MOTORS REQ'D_ = (TEM NO.-31-GP - | /G 270 provioeD By Tome UTNDOR MTOBY PumP yENDOS
NO. TURBINES REQD___ =~ ITEMNO.___ — PROVIDED BY — MTD BY =
PUMP MFRE_ T EE2LESS  PumMP SIZEANDTYPEX G ADB STAGES____\ SERIAL NO
OPERATING CONDITIONS, EACH PUMP PERFORMANCE

uauio._w/ATe 2 US. GPM at PT.NOA.__ R CO RATED___RQC PROPOSAL CURVENG. 2 (11 O399 &

OISCH. PRESS., PSIG SO APM_2 500  NPSHR (WATER)_2(CF
PT.ENOR_ZC  max__ 557 SUCT. PRESS., PSIG MAX. ) RATED 2 gF__ 75 gwpraten <3
SP. GR. at PT C.7 Ak OIFF PRESS. PSL__3 T : MAX. BHP RATED IMP__3Q)
VAP. PRESS. 21 PT, PSIA_G505F  OiFf HEADLFT 1L & MAX. HEAD RATED IMP__132S
VIS. at PT, Ssu __ PO npsHa FT__ 60O MIN. CONTINUOUS GPM_24 0
CORR/EROS. CAUSED 8Y WYO.NP /7 |ROTATION (VIEWED FROM CPLG END)_CCW -

CONSTRUCTION SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION (ONON-WIT. PERF. Owr. perF.
SUCTION P 'S0 i <ipr (ONON-WIT. HYDRO OwIT. HYDAO
’ ; ©NPSH REQ'D. WIT. NPSH
DISCHARGE 9" ‘SO 74T S ¥ [:"mr INSPECTION °
. ) f RT. (TYPE)__ . - .
CASE-MOUNT: (JCENTERLINE G2 FOOT ([JBRACKET (I VERT.(TYPE) ©OISMANT. & INSP. AFTER TEST
.SPUT: M AXIAL ([JRAD: TYPEVOLUTE (JSGL EO0BL CJIDIFFUSER OoTHe

PRESS: CIMAX ALLOW.___ RO psi6__1CQ ¢ BHYDROTEST____SC  psiG
-CONNECT: [IVENT MIORAIN [BGAGE '

IMPELLER UIA; RATED ___ & amax 6" BTvee 2o ien MATERIALS
MOUNT: (JBETWEEN BRGS (JOVERHUNG  (J WEAR RG. DIAM./CLANC APY CASE/ TRIM CLASS@
BEARINGS-TYPE: [BRADIAL DALl ®mrusT__Batl —cAs? stest
Wee WANGOL CRoc0 CloMIST CIFUNGER CIPRESSURE O (MPZELIR - BoQNZE
COUPUNG:  IMFR Owmooa ‘
ORIVER HALF MTO BY: OPUMP MFR @ORIVER MFR O PURCHASER
PACKING: CJ MFR & TYPE CISIZE/NO. OF RINGS BASPUTE® _ETEEL FASR! c4TED.
MECH. SEAL: CJ MFR & MODEL APY CLASS, CODE VERTICAL PUMPS
CIMFRCO0E_— PIT OR SUMP DEPTHO
AUXILIARY PIPING MIN. SUBMERGENCE REQ'D.O
OCW.PPEPLUN _____ Ocu: Oss: OTuaing: OPIpe COLUMN MPE: CJ RANGED CITHREADED
(I TOTAL COOUNGWATER REQD.GPM____ COSIGHT FL REQ'D LINE SHAFT: CIOPEN (] ENCLOSED
(CPACKING COOLING INJECTION REQ'D: 1 TOTAL GPM Qs BRGs: Clsowt CILINE SHAFT
OSEALRLUSHAPE PN Oc¢s. OSs. OTUBING OPIPE 8RG. LUBE CIWATER CI0IL CIGREASE
OFXTERNAL SEAL FLUSH FLUID Ooem Orsie FLOATAROD OCS Oss. OaRz ONoKe
OAUXIUARY SEALPUN ____— OCS. D55 OTUBING O PIPE FLOAT SWITCH 1
O AUX. SEAL QUENCH FLUID PUMP THRUST. L8 P Qloow

TURBINE DRIVER

MOTOR DRIVER 3.}-9,)5-;/‘1 A, B ¢C

W25  RPM_3 900 _ RAME__Z8YTS voLTS/PHASE/CYCLES 160 [2/60 /A

MFR BEARINGS Zacst LUBE__ G @LHSE

TYPE__ NORMZaNTAL INSUL & FULL LOAD AMPS

enc__TEFC Teme Rise. ¢ _8S _ L0ckeD ROTOR amPS APPROX. WT, PUMP & BASE._ T QO 2
QOWHS O VSS VERT. THRUSTCAP, LB._______ StRVICE FACTOR .G MOTOR__ 23C  TURBINE__ —

APt STANDARD 610 GOVERNS UNLESS OTHERWISE NOTED L ypegulbic INSTITUTE STINDARS APPLY

¥ Ty Freal DATO Foom TVeiLlres Pump CATALCS

JOB NO.| DRAWING NQ. | REV.
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10880 /4222 pang S1- G- 120 4.3

CENTRIFUGAL PUMP DATA SHEET PURCHASE ORDER NO.
APPUCABLE T0: PROPOSALS O PURCHASEC ASBUIT O AEQUISITION NO.
NOTE C INDICATES INFORMATION TO BE COMPLETED 8Y PURCHASER: INQUIRY NG,

O] 8Y MANUFACTURER 0aTe_/2/2/80 __ gewision o
fOR__CRECINRIBGE _FPrafeT SITE N CEUN NTUC e
NT_3 - FowEie PlanT ) SEAVICE_SCDVIM_ScetemeR RIGENERATION BDRINE
NQ. PUMPS REQD__2__ NO. MOTORS REQD__ 2 ITEMNO.Z! =GP - 1 20 49 pROVIDED BY_Tlira? VENDO® MTOBY.-: - e

NO. TURBINES REQ'D __~  JTEMNG.__— PROVIOED BY - MTC 8Y -
 PUMP MFRE_INGITEOLL- THAAD SiZEAnDTYPE: 3% TA w0 staces___| SERIAL NO.
OPERATING COHNDITIONS, ZACH PUMP PERFORMANCE
U ST A TT .S 3FM a1 PT NOR. S 20 AATED 2T PROPOSALCURVEND. S x4/ vd
DISCH. PRESS. PSI6 APM_S SO NPSHRIWATERILO
PT.ENOR___ =2 MAX_ T SUCT BESS., 3SI6 MAX % RATED = EFF__ G 5 gHpRATED_ S
SP.GR atPT__'. 229 OIFF. PRESS. PS1_ 7 MAX. BHP RATED IMP___L &
VAP PRESS. at PT.PSIA_2. LS DIFF HEAD.FT i<~ . MAX. HEAD RATED MP__ /6.5
VIS at PT. S5 o b T W Sl - MIN. CONTINUOUS GPM_— 2 O
CORA/ERDS. CAUSED BY___SiaoT  al ATT PN L O ROTATION (VIEWED FROM CPLG END_SCEW__
CCHGTRUCTION ' SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION (ONON-WIT. PERF. OwT. PERF.
SUCTION 4 1=n £l aw =,DE (CNON-WIT. HYORO QWIT. HYORO
—— = S0 T P ZNPSH REQD. : ©WIT. NPSH
CASE-MOUNT: (3 CENTERUNE (2 F00T (JHRACKET &l VERT. (TYPE)_SuPrORT Tedread Jlulias “DSHOP INsreqnun :
SPUT: C1ANIAL (JRAD: TYPEVOLUTE (ISGL (308L CJOIFFUSER = 'SCHARGeS CODISMANT. & INSP. AFTER TEST
PRESS:  CIMAX. ALLOW, PSIG . CIHYDROTEST - PSIG COTHeR
CONNECT: CIVENT [CJORAIN (JGAGE
IMPELLER DIA: (CJRATED OMAX. arne MATERIALS
MOUNT: (JBETWEEN BRES [JOVERHUNG (3 WEAR RG. DIAM./CLRNC. APY CASE/ TRIM CLASSED.
BEARINGS-TYPE: [JRAQIAL. QI THRUST ¢ oo
WBE [JRING OIL CJFL000 CJOIL MIST CIFUNGER (JPRESSURE (O
couPuNG: CIMFR O moner
ORIVER HALF MTO BY: 2 PUMP MFR D ORIVER MFR O PURCHASER
PACKING: (J MFR & TYPE CISIZE/NO. OF RINGS BASEPLATE (§ 972 FAZTICATED;
" MECH. SEAL  J MFR & MODEL AP) CLASS. CODE VEATICAL PUMPS
CJ MFR CO0E - PIT OR SUMP OEFTH@ 2
AUXILIARY PIPING MIN. SUBMERGENCE REQ'D.C]
QLCW. PIPE PLAN Qcu. Css; OTusiNg: QOPIPE COLUMN PIFE: @B FANGED CITHAEADED
L] TUTAL CODLING WATER NEQ'D. GPM._ o rome s = O SIGHT F1. REGD LINE SHAFT: SROPEN (] ENCLOSED
(OPACKING COOLING INJECTION REQ'D: CITOTAL GPM Qesis 9RGS: AROWL. SELINE SHAFT.
@SEALRUSHPIPEPLAN ______ OCS. OSS. @TUBING OPIPE BRG. LUBE GIWATER CJOIL CIGREASE
5 @EXTERNAL SEAL FLUSH ALUID_CLEARLWIARTE R,  [JGPM_ : QIPsic FLOAT& A0 Ots Oss CBRz @NONE
v OAUXIUARY SEALPUN_____ OCS. 58S OTuING OPIPE FLOAT SWITCH O
3 OAUX. SEAL QUENCH FLUID PUMP T"""sTT'UL::"": omve:mm
- IN
:5: MOTOR ORIVER R [-GP-|Z0AAnS B
S wp_ 20 amM__.3CcC) fRAME__ZSG T vOLTS/PHASE/CYCLES ~N /A
g mm BEARINGS ___Z.4¢L WBE__GRZEASE
o Twe VERTICAL INSUL___ G4t & FULL LOAD AMPS
z e TEFC  temp RiSE C__ S LOCKED ROTOR AMPS : APPROX. WT, PUMP & BASE. 37 O
g Ows Ovss VERT. THAUSTCAP.LB._____ SERVICE FACTOR 1.0 MoTOR_ < 20 TuRBINE_—

APt STANDARD 810 GOVERNS UNLESS OTHERWISE NOTED.

¥ iNgresoll-RawnD catralos
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FORM NO 130 (REVISED SEPT 72)

08N [4222 yemng 31-G-121 A 4R

CENTRIFUGAL PUMP DATA SHEET
APPLICABLE T0: PROPOSALS O PURCHASED AS BUILT O

NOTE: O INDICATES INFORMATION TO BE COMPLETED BY PURCHASER; INQUIRY N&.

PURCHASE ORDER NO.
REQUISITION NO.

CJ 8Y MANUFACTURER pate_12 /1

[8o _ rewision o

R _REECKIN RID&E FEsTECT
UNIT__3/~ DOWEL  PLANT

SERVICE_CONVE 10 2

SE_BLECLIN B DG &

CounTY, KEAN .T//C,Z Y
LECICC.  PUmMPS

NO. PUMPS REQ'0__Z__NO. MOTORS REQD_2Z.

1Tem N0, SEE_BELow  provioed sy 1P VENDOL wroey_PumP il 2ok,

NO. TURBINES nm'@nm NO._A2/A __ PROVIDED BY ~ /AR MTD BY AL A
PUMP MFR_WOR THIN G TO AL SIZE AND TYPE_ZX3XG  [D~/pD sTAGES /u//r SERIAL NO ~/A
OPERATING CONDITIONS, EACH PUMP PERFORMANCE
UQUID_ASH LADEEA S GPM at PT. NOR . m___meo PROPOSAL CURVE N0, 2= £x3x G5 A
WATEL T DISCH. PRESS.. aam (B6. G PSl) APM_2S90  npsuA (wATeR) /2
PT.ENOR_ SO Max__ SO sucr. PRESS. S5 Max, 34 (14 1) rareo__32 (13.9F) e 722 pwerateo S
SP.GR. at PT La oiFF. press. /G 8 "(72.7.Ps1) Max BHPRATEOMP__ 3G
VAP, PRESS. at PT. Psia 1 3.9 ;ifr. HeAD, F1 168 wax.ueao aateo e/ 7 FT_TOH
VIS, at PT. Ssu __p085 wpsma 40O MIN. CONTINUOUS GPM__ZC0
CORA/ERQS. CAUSED 8Y NonNE Y. #P___ /2. @ |ROTATION (VIEWED FROM CPLG END).
CONSTRUCTION SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION [ONON-WIT. PERF. OwT. PERF.
SUCTION 4 /%0 # FF SIDE CONON-WIT. HYORO QOWIT. HYDRO
DISCHARGE 3 /50 # FF 70 O:::: :‘::;cn o OwIT. NPk
N v
CASE-MOUNT: BICENTERLINE DJF00T [JBRACKET ] VERT. (TYPE) CODISMANT. & INSP. AFTER TEST
SPUT: CJAXIAL [JRAD; TYPEVOLUTE [3SGL [J0BL [JDIFFUSER SoTHER
PRESS: EBMAX aLLow,_/75 PSIG_Z.20 _ °F. I HYORO TEST PSIG
CONNECT: CIVENT CJORAIN CI5AGE -
IMPELLER 0iA: WRATED __ &.5 amx_ 6.5 B TYPE EMCLOSED MATERIALS
MOUNT: [JBETWEEN BRGS ([JOVERHUNG  (J WEAR RG. DIAM./CLANC. & CASE/TRIM CLASSO
BEARINGS-TYPE  CJRADIAL CITHAUST DucTLE  J2or]
WBE CIRINGOIL OR000 CJoN MIST CJRINGER CIPRESSURE (] ImPELLES - R SST
COUPLING: CIMER 3 MODEL
ORIVER HALF MTD BY: O PUMP MFR QO ORIVER MFR O PURCHASER
PACKING. [JMFR & TYPE___ CISIZE/NO. OF RINGS BASEPLATE: 3 __CAST 1RoN
MECH. SEAL IMFRAMODEL___ ... .._..______ APICLASS. cg_gs VERTICAL PUMPS
) W MFR CODE CEME TVPE 1 554‘ W/ LU‘” GMND PIT OR SUMP DEPTHO
AUXILIARY PIPING MIN. SUBMERGENCE REQ'D.O0
O CW. PIPE PLAN Ot Oss: OTusiNG: O PP COLUMN PIPE: (] FLANGED CITHREADED
[J TOTAL COOLING WATER REQ'D. GPM____. ___ O SIGHT F.1. RETD LINE SHAFT: CJOPEN [J ENCLOSED
(OPACKING COOLING INJECTION REQ'D: I TOTAL GPM arsic BRGS: ng.____ OILINE SHAFT
OSEAL FLUSH PIPE PLAN D6s. Oss. OTUBING OPIPE BRG. LUBE [IWATER Cl(gu. CIGREASE o
@EXTERNAL SEAL FLUSH FLUID_W AT ELL Ocem o Psic foataroo Ocs. Oss. OBRZ ONONE
OAUXIUARY SEAL PLAN Ocs. Oss. OTUBING O PIPE FLOAT SWITCH O
OAUX. SEAL QUENCH FLUID A PUMP THRUST, L8 CJUP Ooown____
TURBINE DRIVER
MOTOR DRIVER (3I-GP-121 A 48B)
w30 RPM_Zzzm_FMME.ZZQ_Z_S_VULTS/PHASE/CWLESA%L@_ N A
MFR gearincs_8ALL wee__SEEASE 7
wee_HOE/Z. INSUL FULL LOAD AMPS
eNe_ZEAC  TeMPRISE C__5 0. LOCKED ROTOR AMPS APPAOX. WT, PUMP & JASE
OvHs OVss VERT THRUST CAP., LB. SERVICE FACTOR /-2 motor_380 TURBINE
_ AP1 STANDARD 610 GOVERNS UNLESS OTHERWISE NOTED
£  THPICAL  INBRRMATIAAL Feom WORTHING T2 CATALOAG
JOB NO.| DRAWING NO. | REV.
4222 \31-05-6-17 | O
PN /g, | 1550 ForR PHASE ZELo _ |AZ|MM4P|ww
¥
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CENTRIFUGAL PUMP DATA SHEET PURCHASE OROER NO
APPLICABLE TO: PROPOSALS O PURCHASED AS BULTO REQUISITION NO.
NGTE: O INDICATES INFORMATION TO BE COMPETED BY PURCHASER; INGUIRY NO
[ 8Y MANUFACTURER _ pate__t2/17 / 30 REVISION Qo
FR ZRECEINRID GE _ PRoIECT STE_BRECEKINRID 5= COUNTY, KENTICE Y
WT_Dl - PowEZ PLANT seVice_CONTIANO Y S RECIPC.  PumpPs
N PUMPS REO'D__ 2 __NO. MOTORS REQD_=__(TEM NO. SBE_BElow  pROVIOED BY AUMP VEMDOZ wmroey_PumpP VENDOL
NO. TURBINES REQD AR remno._as/ZA  provioeo sy __A/A MIoay____As/A
PUMP MFR__ WO THING TaN * SZEAND TYPE_Bx6x IS D-12zn®staces_ N /A seaana_ai/A
OPERATING CONDITIONS, EACH PUMP 1 PERFORMANCE
uun. ASH CACDEN _us cPMarT, non_lfa.mjmsn %35 . PROPOSAL CURVE NO. O~ 3¢ HiS- A
WATER  [iscH. PRESS. Aol ! Esi) aem 37O wpsur(watery /2
PT.ENOR_SO__ max_SO __ SUCT. PRESS. RIS MAX. _[_Za&mn 32°(3.9 P51 ) lesv _ 70 2 swenateo__ 70
SP.GR @ T /-0 OIFF. PRESS. PSI__7.2: 1 max swpaateo P /G0
- vap.PresS = PT.psiA_L3- D o wero.rr_/G8 ! Max. HEAD RATED IMP _ 26 S £ TDH
VIS. 21 PT, Sas __cr0.85 wsmarr__ 40 MIN. CONTINUOUS GPM _3LD
CORA/ERDS. CAUSED 8Y NoME : WO P ___@7-8 . |a0TATION (VIEWED FROM CPLG END).
CONSTRUCTION SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION ONON-WIT. PERF. OwIT. PERF.
SUCTION ] /50 #* FE SIDE (ONON-WIT. HYDRO QOWIT. HYORO
NPSH REQ'D, WIT. NPSH
DISCHARGE & IS0 # FF ToP ONPSH REXD. ©

(OSHOP INSPECTION

CASE-MOUNT: SRCENTERLINE (O FOOT [(JBRACKET [J VERT. (TYPE) COISMANT. & INSP. AFTER TEST

-SPUT: T AXIAL [ORAD:; TYPEVOLUTE [JSGL (JousL {JDIFFUSER

PRESS: MMAX AUWOW._ /7S psie__ 2SO 5. CIWYOROTEST_______ PSIG COTHER
' COMMECT: CIVENT CJORAIN CIGAGE "
mreucrow: Rt /3. 60"  @mx__ISiGo  wrvee ENCLEEED MATERIALS
MOUNT: [JBETWEEN BAGS (JOVERMUMG ([ WEAR RG. DIAM./CLANG. &8 CASE/ TRIM cussaT__
GEARINGS-TYPE  (JRADIAL : O THRUST DPucTiiE [Pom/
tee CJAINGOIL (JAC00 CJom MIST (IRINGER (JPRESSURE O MPELLER- 3l SST
couPuNe: CIMFR O MooE. : :
ORIVER HALF MTD BY: QPumP MFA O DRIVER MFR O PURCHASER :
PACKING: (] MFR & TYPE CISIZE/ND. OF RINGS BASEPATE B8 __CAST 1 Pond
MECH SEAL: ] MFR & MODEL_ ©___ APYCLASS. CODE VERTICAL PUMPS
surrcooe AN E nﬁE 2 SEM  wl FlUSH GeAnD e o
AUXILIARY PIPING . MIN. SUBMERGENCE REQ'D.C]
Ocw.PPEPLAN Ol OSS: OTUBING O PIPE COLUMN PIPE: (] FLANGED CITHREAGED
(I TOTAL COOUNG WATER REQ'D. GPM - O SIGHT F1. RETD LINE SHAFT: CIOPEN (] ENCLOSED
CPACKING COOLING INJECTION REQD:  CITOTAL GPM. - Qesic BRGS: CIBOWA_.. CIUNE SHAFT
OSEAL FLUSH PIPE PLAN Ocs. OSs. OTUsING OPIPE BAG. LUBE CIWATER CJQIL CJGREASE
& @oreanaL seaL Fsk AuD__WATEZL OGP arsie frloaTaRO0 OCS, Oss Cerz ONoNE
£ OAUXIUARY SEALPUN_ OCS OSs OTusiNG O PP FLOAT SWITCH O
Z OAUX. SEAL QUENEH FLUID N _ PUMP THRUST, LB CJUP Coowwn
g woron oaven [ 31-2P 122 AZE) TURBINE DRIVER
€ w_J25 wm_/BCD  ruMe £HTS _vmrsnuass/cvcus-_ldn_/ZLo o ~ /A
8 mm BEARINGS __BALL LUBE_GLEA SE 7
o TWEHEIZONTAL  nsu 8 FULL LOAD AMPS
3 o _TEEC _ rempaise C_F2_ LOCKED ROTOR AMPS APPROX. WT, PUMP & BASE
S Ows Ovss VERT. THRUSTCAP. 1B service FacToR 7O motor__/ 3™ _ TumeiNe_____

AP1 STANDARD 810 GOVERNS UNLESS OTHERWISE NOTED.
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FOAM NO 130 (REVISED SEPT 72)

J08N0. (4222 remno. 316-123 A4 B

CENTRIFUGAL PUMP DATA SHEET
APPLICABLE TO: PROPOSALS O PURCHASE D AS BULT O

PURCHASE ORDER NO
REQUISITION NO.

NOTE: O INDICATES INFORMATION TG BE COMPLETED 8Y PURCHASER: " INQUIRY NO

[ 8Y MANUFACTURER

2o _ revision___©

fOR_BRECENEIDGE.  POTECT BREC ZIN,

wWiT__3/- PoWEE FLANT

SITE

oate_t2 17/

AT Y E 7L

SERVICE WA TECING A€ EA 5544 WATEL BST2_PYUm

NO. PUMPS REC'D_Z__NG. MOTORS REQ'D
NO. TURBINES REQ'D_ A /A _iTem no._as /A provioEo BY____ A /A

ITEM NG.SEE_BELcw provined sY_AUMP_YEUDOE mto Y

VED

MTD BY A/

PUMP MFR_WORTHING ToN ¥ size anp Tyee_3X/4X B _D- 1opn”staces

/V/A SERIAL NO.

A/,/A

OPERATING CONDITIONS, EACH PUMP

PERFORMANCE

UQUIO_EATERED _— yscPMaPTLNoR_ /75 /75

RATED

PROPOSAL CURVE NO. D= Sx/Yx B - A

WATER . OiScH. PREss, s _ 250 (0B.2F51) aPM_3S 50 NpsHR (waTER)_ /2
PT.F.NOR__ B8O __max. _FO___ syct. pRESS. T3 MAX. _.._LL/LZZJRMED 737 [70975) |sr 59 Z_wweraraa_ /8
SP GR. 21 PT /O oiFF. press. psi__9.7. 4. Ma, BHP RATED IMP__ZO
VAP, PRESS. 2t PT. PSIA__/0. 8 oiFs Hero, FI__22.5 MAX. HEAD RATED IMP___3/2
VIS. at PT. Ssu P 0.85 npsua 32 MIN. CONTINUOUS GPM___ 90
CORR/EROS. CAUSED 8Y___AION E HYD.HP 2,_74__ ROTATION (VIEWED FROM CPLG END).

CONSTRUCTION SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION (ONON-WIT. PERF. OWIT. PERF.
SUCTION 3 150 +# FF SIDE (ONON-WIT. HYORO OWIT. HYORO
— % S0 & =F — ONPSH REQD. OWIT. NPSH
CASE-MOUNT. BCENTERLINE (3 FOOT [JBRACKET 0J VERT. (TYPE) QSHOR INSPECTION ~
OUISMANT. & INSP. AFTER TEST
SPUT: CIANAL (JRAD; TYPEVOLUTE [JSGL (J0BL CJDIFFUSER
PRESS: EMAX AUOW,_/ 7S5 psig__ZS50  *F. [ HYORO TEST P i
CONNECT: [JVENT CIORAIN CIGAGE
IMPELLER OIA:  WRATED 2. 7227 awx_ S’ B YPEEACLOSED MATERIALS
MOUNT: (JBETWEDM BAGS (CJOVERNUNG (] WEAR RG. DIAM./CLANC. A CASE/TRIM cussa__7____.
BEARINGS-TYPE:  CJRADIAL OTHRUST DLueriE BN
IMPELLEL - Bl SST

wee Omnsoi OR000 Qo MST [JFUNGER CIPRESSURE O
COUPUNG: (I MFR 0O mooRL

DRIVER HALF MTD 8Y: O PuMP MFR O DRIVER MFR O PURCHASER
PACKING: I MFR & TYPE OISIZE/NO. OF RINGS

MECH. SEAL. ] MFR & MODEL__ : AP! CLASS. COOE
mmincoos CLANE TYPE 9 S559L ) / RusH &LvD

BASEPLATE @ __CAST /EON

VERTICAL PUMPS

PIT OR SUMP DEPTHO

AUXILIARY PIPING

MIN. SUBMERGENCE REQ'D.O

QGW. PIPE PLAN Qcu: O s.s.; QTuBING; O PIPE

COLUMN PIPE: (O FLANGED [ THREAOED

LINE SHAFT: (JOPEN (O ENCLOSED

0 TOTAL COCUNG WATER REQ'D, GPM (O SIGHT F.. REQ'D
(OPACKING COOLING INJECTION REQ'D: [ TOTAL GPM.

- aPrsiG
Ocs. Oss. OTusING O PIPE

BRES: (JBOWL CJLINE SHAFT
BRG. LUBE COWATER (J0IL CIGREASE

foATaROD OCS. Oss OBrz ONONE

(OSEAL FLUSH PIPE PLAN
@EXTERNAL SEAL FLUSH FLUID WV ATEL aGem arsie
QAUXILIARY SEAL PLAN Ocs. Dss. OrtueINg OPIPE

FLOAT SWITCH O

QO AUX. SEAL QUENCH FLUID

PUMP THRUST, LB CJUP Coown.

TURBINE DRIVER

MOTOR DRIVER (3G P -/123 A 48)

HP_ZQ___, RPM__T070  FRAME_Z515 T VOLTS/PHASE/CYCLES N /A
MFR searngs___BALL wee_ GLEASE 7
pe_HOLS INSUL FULL LOAD AMPS
iN_ TEFC __ TeMPRISE C_2Q  LOCKED ROTOR AMPS APPROX. WT, PUMP & BASE
Ovhs OVss VERT. THRUST CAP. L8. SERVICE FACTOR /- © motor_Z950 TURBINE
AP STANDARD 610 GOVERNS UNLESS OTHERWISE NOTED.
¥ TYPICAL |INFPORMATION FEom WOBTHING TON CATALoG
JOB NO.| oRAWING NO. | REV.
/4222 |3/-05-6- /9] ©
N o | 1550E  FOR  PHASE FERO MU v
NO.| DATE ylcH|Pe Q,’”r SHEET___/ ofF__{
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CENTRIFUGAL PUMP DATA SHEET

APPLICABLE TO: PROPOSALS O PURCHASE C AS BUILT O REQUISITION NO

PURCHASE GROER NO.

NOTE: O INDICATES INFORMATION TO 8€ COMPLETED 8Y PURCHASER; INQUIRY NO.

3 8Y MANUFACTURER

0ATE__ /2 /7 Flﬁfa

REVISION Q

R _BAECEINRIDGE,  FeolreT SITE. P EC EIMBIS R E  CINT T Een TOC EY

3/~ APWEL PLANT

SERVICE CEWANTELING _pAreA  SumP _[AmPS

umT
NO. PUMPS REQ'D___ 2. NO. MOTORS REQD_Z___ITEM N0.SEE__EELow  pRoviDED BY PUMP_i1EN Lo T sy LY. YEND
NO. TURBINES REQ'D_A TEM NO, PROVIOED BY___A/A MTD BY A /A
PUMP MFR AR M Ay ¥ SZEAND TYPE G S BYSP - SP * sraces A0 /A semmino_ /A
OPERATING CONDITIONS, EACH PUMP PERFORMANCE
uauo__A#SH (ALOEN s cPmapT. NOR L2 RATED &£ 02 PROPOSAL CURVE NO. WP A -5 S E. June 78)

wAzee oiscH. Press, s 75 (325 Ps/)

aem_L

o1 F.NOR__BO__max_B2 __ suct. eress. rmm max, 371 Psiyaaren. £ 457557)

tFF 547 gup raTeD

SP.GR a1 PT YN oiFr. press. psi_3 2./ MAX. BHP RATED IMP
VAP. PRESS. ot PT. PSIA__ O+ 5 1ifF. neao, n_th MAX. HEAD RATED IMP ____/ /O
VIS, 2t PT. Ssu —cp0.85 nesmarr___33 _ MIN, CONTINUOUS GPM 282
CORR/ERGS. cAusED 8y AVOAE wowp___ 2 S AOTATION [VIEWED FROM CPLG END).

) CONSTRUCTION SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION (CNON-WIT. PEARF. OWIT. PERF.
SUCTION (CNON-WIT. HYORG OWIT. HYDRO
OISCHARGE ONPSH REQ'D. OWIT. NPSH

(OSHOP INSPECTION

CASE-MOUNT: CICENTERUNE CIFOOT [JBRACKET & VERT. (TYPE) SIMPLE, BoLTED To Cowmm
SPUT: O AXIAL [JRAD: TYPE VOLUTE [JSGL UDBL CIOIFFUSER

(ODISMANT & INSP. AFTER TEST

OTHER
PRESS: CIMAX ALLOW PSIG *f: O HYDRG TEST psic O
CONNECT: CJVENT ([JORAIN C]GAGE "
IMPELLER DIA:  EBRATED /1~ Max___! @ rvee_OPEN MATERIALS
MOUNT: (JBETWEEN BAES [JOVERMUNG  (J WEAR AG DIAM./CLRNC SMCASE/TRIMCLASS
BEARINGS-TYPE  [JRADIAL OHausT M;‘ﬁ_ﬂ-{%ﬁ.l.w
wee Orwson CRoos ConmsT CJFUNGER CIPRESSURE O IrPPELLEL ~ MNI=MARD
couPung: CIMSR__ O mata
ORIVER HALF MTO BY: O PuMP MFR O DRIVER MFR O PURCHASER TG
PACKING: JMFR & TYPE CISIZE/NO. OF RINGS ETMPLATE: BB _SIEEL._CCQ&IEQ)__
MECH. SEAL: (] MFR & MODEL AP CLASS. CODE VERTICAL PUMPS
CIMFR CODE PIT OR SUMP OEPTHO
AUXILIARY PIPING ~]MIN, SUBMERGENCE REQ'D.OJ
. ™
OCW. PIPE PLAN ot Oss: OTaNG: OPIPe COLUMN PIPE: C FLANGED THREAOED
(] TOTAL COOLING WATER REQ'D, GPM O SIGHT 1. REQ'D UNE SHAFT: @ OPEN ,_egcmssn
(CPACKING COULING INJECTION REQ'D: (I TOTAL GPM QOreis BRGS: Dgwu. ""‘E::‘”
OSEAL FLUSH PIPE PLAN Ocs. Oss OTBING OPIPE BAG. LUBE CTWATER UO°'L FGR aSE o
S @EXTEANAL SEAL FLUSH AUID__WATEL OcPm arsic FoaTaR0D Ocs. OSs. CBRZ ONONE
= OAUXILIARY SEAL PLAN Ocs. Oss. OTusING O PIPE FLOAT SWITCH O =
E (O AUX. SEAL QUENCH FLUID : PUMP THRUST. L8 CJUP OOwWN.
TURBINE DRIVER
2 MOTOR DRIVER (3/-GFP-/7A4 A L8
€ w__20  RPM_/8oD__ FRAMEZS @ T VOLTS/PHASE/CYCLES N A
] Z GELEASE -/
S MR BEARINGS LugE
2 veeriCA INSUL FULL LOAD AMPS
z ENC TEFC TEMP RISE. C__S© | 0CKED ROTOR AMPS APPROX. WT, PUMP & BASE__ 90
S Ows Ovss VERT. THRUST CAP. L8, SERVICE FACTOR /- @ motoR__Z90 __ TURBINE
APY STANDARD 810 GOVERNS UNLESS OTHERWISE NOTED
*TIPCAL  INFelnATIon Flom wWiemdnl  CATALOG
—
JOB NO.| DRAWING NO. /.
/4772.131-P5-6-20 | O
N Ys)gy | 1550E FoR PHASE ZEE A (i | P Tim
K
NO.| DATE BY |CH|PE ‘rg“, SMEET___/ OF {4
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CENTRIFUGAL PUMP DATA SHEET PURCHASE ORDER NO.
APPLICABLE T0: PROPOSALS O PURCHASE C ASBUILT O REQUISITION NO
NOTE: O INDICATES INFORMATION TO BE COMPLETED BY PURCHASER; INGUIRY NO.
{0 BY MANUFACTURER UATE_/_Z,L@?/Za__stsmn o
FOR RCEC L OID R e LCorieT ST RPECLINRIDGRE . COUNT T fas T Ve 7
UNIT__3/ - POWEL  PLANT sevice_SLOOGE  LETUEN  Pumébs

NO. PUMPS REQ'D_2___NO. MOTORS REQD "2 __(TeM No, SEE_EELoW  provioen sy UM _VENLOL wroey_ PumP VENSDE
NO. TURBINES REQB_AJ/A__ITEM NG, A2/A _ PROVIDED 8Y N[‘* MTD BY AN/A

PUMP MFR__WARm 4nr # SizE N0 TYPE Y2 CAM —CV * staces_a/A seraLno /u,/A
OPERATING CONDITIONS, EACH PUMP PERFORMANCE
Uaue__ASH_LALLEN s 6PM atPT. NOR. 7LD __RaTED P2z PROPOSAL CURVE NO.APA = %AO!RT‘US 18]
wWHTERL oIScH. PRess. ama 75 (32.5 PSi) aM_{la oD NPSHR(WATER)_ S
PLENOR__ B8O  max_So _suct »aess.~memax, 34 (%.55hares_2 _(0.9/5/) |ev _S7Z  swerareo__Y
SP. GR. a1 PT A OIFF. PRESS.. PSi__ 31 (» MAX. BHP RATEDIMP__ 2.5
— ’
VAP, PRESS. at PT, PsIa_2 - 4 DIFF HEAD, FT__Z. 3.7 MAX. HEAD RATED iMP__ 22
VIS. at PT, Ssu ___tPO.35 \psha sT__34 MIN. CONTINUOUS GPM__Z 20
CORR/ERDS. CAUSEO BY ___AIAAJ & wo.w___ 24 ROTATION (VIEWED FROM CPLG END).
CONSTRUCTION SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION (ONON-WIT. PERF. (OWIT. PERF.
SUCTION 4 J8o 2 £E <DE (CNON-WIT. HYDRO OWIT. HYDRO
SRR e e O, O
A\
. : T A YEAT. (T
CASE-MOUNT: (5 CENTERLINE (0 FOOT (0 3RACKET (I YEAT. (TYPE) CSOISMANT. & INSP. AFTER TEST
.SPUT: (JAXIAL (JRAD: TYPEVOLUTE (3SGL (308L (SDIFFUSER CorHeR
-PRESS: EMAX. ALLOW,_Z2v0  PSIG_ “F: [OHYDROTEST . PSIG
CONNECT: CJVENT [JDRAIN CIGAGE Y
“w
MPELLER 01A: @RatED___ 104 g 1.64 BTVeCLOSED MATERIALS .
© MOUNT: (JBETWEEN 8RGS (JGVERHUNG (] WEAR RS. DIAM./CLANC. . O CASE/TRIM cuxsse__z___
BEARINGS-TYPE CJRADIAL___ QI THRUST CAST GBAY IRoN |
LWee CIRNGOIL CIFO000 D0t MIST ORINGER CIPRESSURE O DPELLER ~ Mg -HARQ
COUPUNG: CIMFR , O Moo : PumpP=- METAL LINED
DRIVER HALF MTD BY: Q PUMP MFR O DRIVER MFR O PURCHASER —
PACKING: [J MFR & TYPE C1SIZE/NG. OF RINGS BASEPLATE: 3 CAST _1RaAl
MECH. SEAC CIMFR&MODEL. _. _.._._. . . __ APICLASS. CODE VERTICAL PUMPS
O MFACODE PIT OR SUMP DEPTHO)
AUXILIARY PIPING MIN. SUBMERGENCE REQ'0.C3
W PPN O, O 55: - OTUBNG Ot COLUMN PIPE. (] FLANGED [JTHREADED
I TOTAL COOLING WATER REQ'D, GPM O SIGHT F1. REQD LINE SHAFT: CJOPEN (] ENCLOSED o
CPACKING COOLING INJECTION REQD: (3 TOTAL GPM 0rsiG BRGS: (JBOWL o ““Eﬂs”‘
“ OSEALFLUSHPIPEPLAN _______ OCS. OsS. OTUBING OPIPE BRG. LUBE CIWATER CJOIL CIGREASE o
5 @OXTERNAL SEALFLUSHFLUID__WATZER _  Ocem aesic FLOAT&R0D OCs. OSS. OBRZ ONone
= OAUXILIARY SEALPAN . OCS. 35S, OTUBING O PiPE FLOAT SWITCH O
& OAUL. SEAL QUENTH FLUID . PUMP THRUST, L8 CJUP CoowN____
S TURBINE DRIVER
z MOTOR DRIVER (3/-6P-)25 AdB)
€ w_/5  wm_/Bon _wmame 24T vours/euase/crcies 4o [2/Go ~ /A
p GEF,
3w BeEARINGS _ BALL LUBE ASE 7
2 e HOB/ZONTAL oy B FULL LOAD AMPS
z ENC__7EFC _ TEMPRISE C_SD __LOCKED ROTOR AMPS APPROX. WT, PUMP & BASE__ 2920
S OVHs OQVss VERT. THRUSTCAP. 1B._____ _ SERVICE FACTOR__/-Q mator_220 TURBINE

API STANDARD 610 GOVERNS UNLESS OTHERWISE NOTED.
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APPLICABLE T0: PROPOSALS O PURCHASE - ASBUNT O REQUISITION NO =23 /4— £ 8
NOTE: C INDICATES INFORMATION TO BE COMPLETED BY PURCHASER: INQUIRY NO -/129 A £ &
{1 BY MANUFACTURER ware_/2//8 !@ Revision___ O
FOR_ELLL LN R/ Ve = SITE CCLINCIDOAE CooNTY,  ZiaToCET
uNIT__3/~ PoWEE PLArT SERVICE S/ ES  ALEA  ASH  SsumP  PumsS
NO. PUMPS REQ'D_&__NO. MOTORS REQ'D ITeM N0.SEE_RBELow provinsn gy FamP_vEMDOR yrn gy _Pem P vEai 8o R
NO. TURBINES REQ'D_A TEM NO,_AZ PROVIGED 8Y N/A' MTO BY a/A
PUMP MFR WACm An * size ang Tvpe [ SO=SVSP = S ¥stages_ A/ stmauno.__Ac /A
OPERATING CONDITIONS, EACH PUMP ~ PERFORMANCE
uauio_ASH_ LADDEAM _ s GPMaPT. NOR__F3S __ RATED £35 PROPCSAL CURVE NO. ¥4 S22 40 g {B32 7%
WA TEE oIscH. PRess. oo /25 (54/ PS/) nPM_TZS__ upsuR: WATER) . L2
PTF.NOR__BO _wax_&0__sucr. oress. smm max371 (63850 maren L. (-4551) e 75 ‘;_mp aeren__ 53
SP.GR. a1 P¥ Ll QiFe PRESS. PSS 3. 7 MAX. BHP RATED iMP 2037
VAP, PRESS. a1 FT, PSIA_C oife. ueaa, FT__ /24’ MAX. HEAD RATED P /57
ViS. at T, Ssu — cP28S npsHAFT___30° MIN, CONTINUQUS GPM 220
CORA/EROS. CAUSED BY ___AOA) £ uvo.wp /5 ROTATION (VIENED FRCM COLG ENO).
CONSTRUCTION SHOP TESTS
NOZRLES SIZE RATING FACING LOCATION | DONON-WAT. PERF. QOWIT. PERF.
SUCTION ' ( NON-WIT. HYORO OWIT. HYDRO
p—— (C:NPSH REQ'E. COWIT. NPSH
\SHOP INSPECTION
CASE-MQUNT: CJCENTERUINE [JFOOT (JBRACKET R VERT. .ms»im_te,sa.m_m_%u_‘:m SMANT. & INSP. AFTER TEST
-SPUT: [JAXIAL (JRAD: TYPE VOLUTE (JSGL (J08L (JOIFFUSER . ,P OTHER ' ’ ‘
-PRESS: CIMAX. ALLOW. PSIG *f; I HYDRO TEST PSIG ~
-CONNECT: [CJVENT (JORAIN C]G:}GE P
mreERo: mrareo_ /4. 57" g _4.S57 sryee SPEN MATERIALS
MOUNT: CIBETWEEN8RGS CIOVERWUNG  CIWEAR HG. CIAM./CLANC ZW CASE/TRIM CLASSD
BEARINGS-TYPE  (JRADIAL QI THRUST wreD wEARING Altov)
Wee CIRNG DIt CA00D ComsT CIRINGER CIPRESSURE O IMPELELS MNiI-tpRp =
couPung: CIMFR Cimooe__
DMVER HALF MTD 8Y: O PUMP MFR O DRIVER MFR - O PURCHASER TS
PACKING: I MFR & TYPE CISIZE/N. OF RINGS rsespiate W STEEL_(COATED)
MECH SEAL: CIMFRA MODEL APt CLASS. (0OE VERTICAL PUMPS
CIMFRCOOE - PIT OR SUMP OEPTHO 2. 2
AUXILIARY PIPING 'win, susmercence seco 049
S Cw Pe PLAN O O, OnaNe O COLUMN PIPE. (] FLANGED EBTHREADED
I TOTAL CODLING WATER REQ'D, GPM . _ O SIGHT F1. REQD “:E ?"‘g: w:""" Gé";';?::m
(OPACKING COOLING INJECTION RETD: (I TOTAL GPM: O rsis 8RGS: Bchmn ol BoneAsE
OSEALRUSHIPE PN Ocs O8S. OTuaing QPIPE 8RG. LUBE 2 Oss Doz ONNE
S @EXTERNAL SEAL FLUSH RUID___WATEL, M ossie :tg:: :;"’Tz"g
| E
- Owg::r::: mm AuID Ocs Jss Orvawe O PUMP THRUST. B CJUP Ooown
e - TURBINE DRIVER
g MOTOR DRIVER( 3/-&P- 124 THRU12A AEB)
s w I3 _ APM_3Gor  FRAMEZG STS vuusmasé/cm ssfém,LiLQa_ " /A
S MR searneS___RAL LUBE 7
o TwE VEZZICAL . nsu FULL LOAD AMPS
s w_JEFC _ rempmse c_SQ  L0CKED ROTOR AMPS APPROX. WT. PUMP 8 BASE_/Z/D
-
S Ows Ovss VERT. THRUST CAP. 8. servicE FaCTOR A O MoToR_(290 __ TuRBINE
APY STANDARD 810 GOVE™™'S UNLESS OTHERWISE NOTED.
A THPICAL.  INFREMATION FPom w) AR p AN CATALOS
JOB NO.| ORAWING NO. | REV.
- 14222 2/ D5-G =22
A %8 ppi /SSVE  FOK PHASE BELO |je|Ate |Up i
NO.| DATE BY \CH |PE [%.,)| SHEET—L e —




1088024222 jemno 316-130 A £ 8

CENTRIFUGAL PUMP DATA SHEET PURCHASE ORDER NO. 13/ _ AL R
APPLICABLE T0: PROPOSALS O PURCHASEC AS BUILT O REQUISITION NO 122 A48
NOTE: G INDICATES INFORMATION TO BE COMPLETED BY PURCHASER: INQUIRY NO 123 A i‘J
(3 BY MAKUFACTURER oare_2/n/ 9o aevision_0
R BRECLINAD G T~ [rotElT . SITEBRECLINPIOGEE CouNTy LeNTYCck Yy
UNIT___ /- PowEe PLAT SERVICE BOILER ACEA . SEAL LOATED RBovsTER PuMPS

NO. PUMPS REQ'D_S3  NO. MOTORS REQ'D 8 1smn0.SEE_B 640w PROVIOED BY PUMP _VEw B p @MT0 8Y__Fump YENDOR,
NO. TURBINES REQON /A _iTeMNo._ac JA__ PROVIDED BY ~JA wroey N A

PUMP MFR_WORTHIN G Tosd ® — szeanoTves_2X W0 Dowt Fuges_~/A  seamuno___al /A
OPERATING CONDITIONS. EACH PUMP PERFORMANCE
uuumLL_E/; TERER _ uscMartnoR B35 mateo_ 35 PROPOSAL CURVE NO,_O= 2%/ x & = A
WHTEL DISCH. PRESS.. e __ 350 ,75/ s psi) _ APM_3550  wpsua(water)_ 2
PTENR_TO  max_80_ sucr. pess. s max 250 (008 £t S0 (247P51) s 25 7, swerateo_ L/
sporapt__ /2O o press.esi_/29.8 MAX. BHP RATED IMP___ 20
VAP, PRESS. at PT. PSIA_2A 7 DIFE. HEAD, FT 30D MAX, HEAD RATED IMp __£ 5 2
VIS. at PT, Ssu __cr285 nesaFT___32 MIN. CONTINUOUS GPM___/7.5..
CORR/EROS. CAUSED BY__/NOA E wo. w227 ROTATION (VIEWED FROM CPLG END).
CONSTRUCTION SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION (ONON-WIT. PERF. OwWiT. PERF.
SuCTIoN 2 150 2+ =3 SIDE (CNON-WIT. HYORO OWT. HYORO
(CONPSH REQD. OWIT. NPSH
IscHa ] Yo% | FF =
OISCHARGE 2D C:SHOP INSPECTION

CASE-MOUNT: S CENTERLINE C(JFOOT (JBRACKET (J VERT. (TYPE}
-SPUT: CTAXIAL [JRAD: TYPE VOLUTE ({ISGL (308t (JDIFFUSER

(COISMANT. & INSP. AFTER TEST

press: @A ALow,_ /75 psic_ 2SO 'k CMYOROTEST________psic <o
CONNECT: CIVENT CJORAIN CJGAGE
IMPELLER DIA:  GBRATED & 32" awx___ 990" WTVPE: ENCLESED MATERIALS
MOUNT: [JBETWEEN 8RSS [JOVERHUNG  [J WEAR.AG. DIAM./CLRNC. SBCASE/TAMCLASS@—_ ~
BEARINGS-TYPE (JRAOIAL QI THRUST DuweniLE _IRoN
Wee ORINGOIL CIFL000 (IO MIST- CIFINGER CIPRESSURE (1 : d -
- couPuns: CIMFR O MOOEL STS6L
ORIVER HALF MTD BY: O PUMP MFR O DRIVER MR O PURCHASER
PACKING: [JMFR & TYPE [CISIZE/NG. OF RINGS aseate @ _CAST __1RoAL
MECH. SEAL: CJ MFR & MODEL L. APICLASS. COOE VERTICAL PUMPS
mmrcooe CRANE TYPE 9 SEAL ‘v,l FLUSH GLAND PIT OR SUMP DEPTHO
AUXILIARY PIPING | MIN. SUBMERGENCE REQ'D.C]
OCW.PIPEPAN O CU: OSS: OTUBING: O PIPE COLUMN PIPE: T FLANGED  CITHREAOED
(] TOTAL COOUING WATER REQ'D, GPM . OSIGHT Fi. REQD UINE SHAFT: CJOPEN (] ENCLOSED
(OPACKING COOLING INJECTION REQ'D: [ITOTAL GPM—___-_ arsie BRGs: CJeawL CILINE SKAFT
OSEALALUSHPIPEPLAN.____ Ocs. Oss OTusing Onipe BRG. LUBE CIWATER CJ0IL CIGREASE
S @EXTERNAL SEAL FLUSH LI MW ATEL, OGPM_ aesie FLOATB R0 OCS. OSS. OBRZ ONONE
= OAUXILARY SEALPUN________OCS. DOss OTUBING OPIPE FLOAT SWITCH O
3 OAUX. SEAL QUENCH FLUID PUMP THAUST, L8 CIUP CloowN____
2 MOTOR DRIVER (3l- 6P-130 THRU 133 A4B) ToRBNE DAY
& w15 nm_3£e_m__mue]ﬂ_t_vousmmsycmssﬂge,éM_ ~ /A
S wmm BEARINGS_ BALL wee_ GEEASE = 0 7
o TWeHOEIZoNTAL  sul A FULL LOAD AMPS
s o _TEEC TEMP RISE.C__&QO | GCKED ROTOR AMPS APPROX. WT, PUMP & BASE
S Ows Ovss VERT. THRUSTCAP. LB _ SERVICE FACTOR__ /- O MOTOR_Z32 _  TURBINE_______

AP1 STANDARD 810 GOVERNS UNLESS OTHERWISE NOTED

T _TuPICAL INFoMATIoON FPam WO RTHIN G Tas CATALOG

JOB NO.] DRAWING NO. | REV.

14222 |31-05-6-23| O
N|Ynfop | 1550 PR PHASE ZEELD A€ | LULP v
NO.| DATE 8y |c# |pefor, | sHEET L OF £




CENTRIFUGAL PUMP DATA SHEET

APPUCABLE T0: PROPOSALS O PURCHASEC AS BUILT O
NOTE: O INOICATES INFORMATION TO 8 COMFLETED BY PURCHASER:
7 BY MANUFACTURER

Jane /4222

TemNo.__21-6G-134-A Tyey C

PURCHASE ORDER NO
REQUISITION NG.

-135 A TRHRUC
-134 A THEY C

INQUIRY NO

“137T A THRY &

0ATE /2

REVISION __O

FOR_(ZRECEINBIDG & PEorEC T
uNT_3/ - PoWER PLANT

NO. PUMPS REQ'D /2 __NO. MOTORS REQ'0_/Z__ITEM NO. LEL%L_QL\L
NO. TURBINES REQD_ N /A Temno. A A

SITE

PuMP MFR__NORTDINGTeN * * szeanoree_3Xx 2325 D-/son* staces_N /A semauno

SERVICE
PROVIDED BY
PROVIOED 8Y

ECLINEY
&/ 4,

£ WATE

PumP_y, MTD BY _ZYmP vEn Q0L
I/ MTD BY /u,/

COUNT Ve 2

‘7 ymPS

a /A

QOPERATING CONDITIONS, EACH PUMP

PERFORMANCE

vaue_ASH _LCADEEA  ys 6P afT, uua_Zzszm
WATEES oiscH. pRess. e 2757

119 Psp

PROPOSAL CURVE NO.© - RXTxS-A
nm_i_i@__upsun {WATER} __8___

Pr.E NoR_ 80 _wax 82 sucr. sress. smmax 22 (86.6) paren 120" (692750 ek _ oG 2, wp nate

SP.GR. ot PT ya-R oFF. PRESS.. psi__49. 8 MAX. BHP RATED IMP 1{o)

VAP PRESS. at PT.PSIA 2. 9. 2 oiFk. WeAD, FT____L1S MAX. HEAD RATED IMP /2O

VIS. 21 PT, Ssu — P85 wesa. 32 MIN. CONTINUGUS GPM . @ 7.

CORR/ERDS. CAUSED BY NanE Hvo. wp___>-8 ROTATION (VIEWED FROM CPLG ENO)
CONSTRUCTION SHOP TESTS

NOZZLES SIZE AATING FACING LOCATION (ONON-WIT. PERF. OWIT, PERF.

SUCTION =3 1So 3£ F A SIDE (ONON-WIT. HYORO QWIT. HYORD

NPSH REGD. WIT. NPSH
DISCHARGE /%2 1S 3k F F, 70, o ©

CASE-MOUNT: RRCENTERUNE (CJFOOT [JBRACKET ([J VEAT. (TYPE)

SPUT" CIANAL CJRAD: TYPEVOLUTE (JSGL [CJ0BL (CJDIFFUSER
PRESS: MMAX ALow._ LTS psia__2S50O 5. [JHYDRO TEST
CONNECT: CIVENT CIO0RAIN CIGAGE

PSIG

(QSHOP INSPECTION
(ODISMANT. & INSP. AFTER TEST
OOTHER

MPELEROIA: WIRATED__ 5. 20" mmax__ 320" @ TYPe_ENCLOSED MATERIALS
MOUNT: CJBETWEEM BRGS [JOVERHUNG  [J WEAR RG GIAM./CLRNC. &3 CASE/TRIM CLASS@_
BEARINGS-TYPE  [JRATIAL CITHRUST AST.
wee OANGaL COR00D CJoLMIST CIFUNGER (IPRESSURE (3 . = 3 Arare
coupune: CIMFR O mooaL STEE L
DRIVER HALF MTO BY: QO PumP MFR QORIVER MFR O PURCHASER
PACKING: CIMFR & TYPE__ Osuzi/ig. 0; nmss sactrATe @ _CAST IRAN
MECH, SEAL . MFR & MODEL __APICLASS. VERTICAL PUMPS
@vrRcone C2AVE TIPE 1 SEAL w / FLUSH_&GLAND PIT OR SUMP GEPTHO
MIN. SUBMERGENCE REQD.OJ

AUXILIARY PIPING

Qew.PPEPAN_____ OQcu: Oss: Qrueing: OPripe

COLUMN PIPE: (0 FLANGED (CJTHREAOED

[J TOTAL COOUNG WATER REQ'D, GPM (O SIGHT £). REQ'D

UNE SHAFT: (CJOPEN (J ENCLOSED

(CPACXING CDOLING INJECTION REQD: I TOTAL GPM.

Psis

8res: sowL CJLINE SHAFT

BRG. LUBE COOWATER CJOIL (JGREASE

COSEALAUSHPIPEPAN. - O3 Oss ©Qruaing QOPIPE )
5 @EXTERNAL SEAL FLUSH ALUID _M A" CloPm arsi :‘“‘; :v::“’ Ocs Oss Oz ONONE
£ OAUXILARY SEAL PLAN Octs Oss OTuaiNG O Pipe P;‘::P - T:;‘ a — —o—
2 O AUX. SEAL QUENCH FLUTD UST. LB
a TURBINE DRIVER
2 MOTOR DRIVER (3/-&47/34 Thev/37-AThevc) Y
£ Ww_J/O  wm_306co  mame ZIS T vours/emasecvees_£Go/3/Ga ~NTA
2 wm gearings__SALL weE__GREASE o
o TPe_HOBIZONTAL nsuL B FULL LOAD AMPS
-4
= w_TEFC TEmP RISE, C_SCD __10CXED ROTOR AMPS APPROX. WT. PUMP & BASE
S Ows Ovss VERT. THRUST CAP, L&. SERVICE FACTOR 1.0 MOTOR__ /5SS _  TURBINE
AP! STANDARD 610 GOVERNS UNLESS OTHERWISE NOTED.
* TYPICAL INFERMATION  FRom WORTHING TOA CATALOG
JOB NO.| DRAWING NO. ﬂ
/4222 31-05-4-24' 0
1Zr2/g0 | 155VE FoB PHASE ZERO e, |Briv Dl pm
NO.| DATE o 8Y|cH |pe ‘%,,Y SHEET 1 oF___1/




w08 N0 /4222 _temno. _3/-G-/38 A LB
CENTRIFUGAL PUMP DATA SHEET PURCHASE ORDER NO. ~/39 A Z8
APPLICABLE T0: PROPOSALS O PURCHASE C AS BUILT O REQU!SITION NO /4o ALE
NOTE: C INDICATES INFORMATION TO 8E COMPLETED BY PURCHASER:; INQUIRY NO -/4l AL B
CJ 8Y MANUFACTURER UATE_/;Zzﬁ,Zufé_aswsmn 9
FOR__ AL CRINEI A& PeoTT SIE_CEECAINEIDGE  CIUN T Y _KEAL Tat. LY

UNIT___3/- FOWERL PLANT SERVICE SRTTOM _ ASH _MANDIIN G PumPS
NO. PUMPS REC'D_S_ NO. MOTORS REQD_S__ITEM NGO, SEE_BELoW proviDen 8Y SYMP_VENLOR wtoay_LeMmP  VEN Do R
NO. TURBINES REQ'D £V, TeMNo_ A /A provioeosY__AJ/A MTD BY ~/A
pump Mra___ WARM At * size ano Tvee_/2 DA~ CV* stnges_a /A semmno._a /A
OPERATING CONDITIONS, EACH PUMP PERFORMANCE
uouis_ASH___¢AZDEN s cmarr.NoR___ 272 — RATED 475 PROPOSAL CURVE NO.WPA- 23421y (FEB H)
WATEL o1sch, PRess. mme___ /25 ° (541 Fs7) RPM_Z2VD___ NPSHR (WATER) /S
Pr.E N0 _B2_ max._80___suct. eress. sy max. 22728 Z/’-S/.) raren 07 (43551 | 56 3’ --BHP RATED_ 32
SP. GR. a1 PT /2 oirF. pRess. psi_F+ 9. 8. MAX. BHP RATED IMP 4-wl
vap. PRESS. acPT,psia .3 oier. HeaD, T/ /'5 MAX. HEAD RATED IMP___ 22
VIS. a1 PT, Ssu __cp2.8Swpsua T 22 i MIN. CONTINUQUS GPM __2Z.
CORR/EROS. CAUSED BY NONE wvo.wp___/8 ROTATION (VIEWED FROM CPLG END).
’ CONSTRUCTION SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION (ONON-WIT. PERF. OWIT. PERF.
SUCTION 4 /So# | FF S/DE (ONON-WIT. HYORO CWIT. HYORD
NPSH REQ'D. - WIT. NPSH
QISCHARGE 3 /2 # £5 7P 8snor INSPECTION ©
-M . 3]
CASE:MOUNT: CICENTERLINE CIF0OT (JBRACKET (] VERT. (TYP COUISMANT. & INSP, AFTER TEST
SPUT: CJAXIAL [JRAD: TYPEVOLUTE CJSGL [JOBL CIDIFFUSER
COTHER
PRESS: EEMAX ALLOW._Z#0 PSIG *F; {J HYORO TEST PSIG
CONNECT: CIVENT CIORAIN CIGAGE : "
mpeer oA mraten__Fog ” w764 WTYPe CLOSED MATERIALS )
MOUNT: [JBETWEEN BR6S (JOVERHUNG [ WEAR A DIAM./CLRNC. 83 CASE/TRIM cusso7______
BEARINGS-TYPE  [JRADIAL CITHRUST CAST ) Ron
LUBE: CJAINGOIL CJFL000 CIGILMIST CJFUNGER CIPRESSURE (3 IMPELLER - N3 HARD
COUPLING: CIMFR O mooeL pomP- meTht LINED
ORIVER HALF MTD 8Y: O PuMP MFR O DRIVER MFR O PURCHASER
PACKING: (] MFR & TYPE OISIZE/NQ. OF RINGS aascruate ® _CAST /Lowm
MECH. SEAL: [J MFR & MODEL APY CLASS. CODE VERTICAL PUMPS
CIMFRCoDE PIT OR SUMP DEPTHO
AUXILIARY PIPING MIN. SUBMERGENCE REQ'0.0
O CW PIPE PN O OSs. OTENG: O COLUMN PIPE: (I FLANGED  CITHREADED
[J TOTAL COOLING WATER REQ'D, GPM O SIGHT F1. REQD LINE SHAFT: (] OPEN Dé"f:is::
CPACKING COOUNG INJECTION REQ'D: I TOTAL GPM arsi6 BRGS: DBC"]WLT o6 |:I|Gm:n
OSEAL FLUSH PIPE PLAN Ocs. Oss. Omusimg OPIPE BRE. LUBE LIWATE Ol;& o8 £ o
S QEXTERNAL SEAL FLUSH AUID W/ ATER, OcPm Orsi FLOAT & R"T" Ocs. Rz ONoNE
= OAUXILARY SEAL PLAN_ Ots OSS OTUBING O PIPE FLOAT SWITCH OO — —
E OAUX. SEAL QUENGH FLUTD - PUMP THRUST. L8 CTU o
a TURBINE DRIVER
2 MOTOR DRIVER (3/-GP-1B33 THE? 4] AdE)]
€ w_40  wm_3Gop _rame_324TS vours/euast/crcies_400/3/0a ~JA
8  Mm BEARINGS__BALL LUBE GEEASE 7
o TwelHoL/ PONTAL wsu FULL LOAD AMPS
z ene_ZEFC ___temprise ¢8O LOCKED ROTOA AMPS APPAOX. WT, PUMP & BASE__ S SO
S OWKs OVss VERT, THRUST CAP., LB. service Facton___ /- O MoTOR_ 490 TURBINE
-
AP! STANDARD 610 GOVERNS UNLESS OTHERWISE NOTED
¥ TYPICAL INFR2mMATON  FRom WA M AN Cp7ALOG
JOB NO.| DRAWING NO. | REV.
14222 |31-PS-G-25 | O
N s/so | 1550E FoR PHASE  ZELO A v i
NO.| DATE B8Y|cH|PE %ar SHEET___/ of___/




JOB NO. 14222 ITEM NO. 2/ 6-/42_

CENTRIFUGAL PUMP DATA SHEET PURCHASE ORDER NG
APPLICABLE T0: PROPOSALS O PURCHASED Assuitt O © REQUISITION NO
NOTE: O INDICATES INFORMATION T BE COMPLETED BY PURCHASER; INQUIRY N
(] 8Y MANUFACTURER 0ATE_L2/20/BQ _RevisioN A
—— _ e ———r —
FOR__ORECISNRIDGE PROIECT =~ SiTeSA D A7 7
wr_3/- PowéR PLANT. SERVICE__SIRE WATEM. SocoTe 2. PumP
NO. PUMPS REQD_ /NG MOTORS REQD_Z___ITEM N0 SEE BELOW provioen sy _EUMP._YENOOL wro sy AUMP VEA LOR
NO. TURBINES REQ'D_A//Q  ITEM NO. __AJ/A_ PROVIDED BY MTO 8Y Al/A
rump MiR_NGEBS2l L RAND Y sueanoryee 22X Hiue T stages SERIAL N
OPERATING CONDITIONS. EACH PUMP PERFORMANCE
uaue _FIRG WATT L., us GPMaPT.NNR /<D RATED TaX=} PROPOSAL CURVE NO. 57 (Z/3
DISCH. PRESS. PSIG___2 2 aem_S3 550 npsum qwmm__Y__.
=, ’
Pr.E.NOR _OSF max S5 sucT. PRESS. PSIG MAX. __ D aaTE OO e 77  BHP RATED
SP. GR. a1 PT 798 OIFF. PRESS. PSI__/ 4T , MAX. BHP RATED IMP /0
VAP. PRESS. st PT.PSIA__// S DIFF. HEAD. FT ~ . MAX. HEAD RATED iMP__ /(20
VIS. a1 PT, Ssu —_cRO-E0 npswa.FT__[5 MIN, CONTINUOUS GPM___©
CURR/EROS. CAUSED BY __A/OME o 5. 8 ROTATION (VIEWED FROM CPLG END).
CONSTRUCTION SHOP TESTS -
NOZZLES SIZE RATING FACING LOCATION (ONON-WIT. PERF. OWT. PERF.
SUCTION 2 1So # F.F SIDE (CNON-WIT. HYORO QOwIT. HYDRO
— ONPSH REQ'D. OWIT. NPSH
DISCHARGE Y2 [SO # FF TOoP

(CSHOP INSPECTION

-MOUNT: (] CEN F RA T.TYP
CASE-MOUNT: CICENTERLINE EBFOQT [JBRACKET (J VERT. (TYPE) CODISMANT. & INSP, AFTER TEST

-SPUT: CJAXIAL (JRAD; TYPE VOLUTE (JSGU (J0BL (3 DIFFUSER

press: MMax auow_/2S  psic 2SOk CIWYOROTEST_______pSIG  |oo e
CONNECT: CJVENT WRORAIN [JGAGE ’e
IMPELLER DIA:  BRATED___ 2 /2" " mwx_ G/B Wy CLOSED MATERIALS
MOUNT: (JBETWEEM 8RGS (JOVERMUNG (] WEAR RG. OIAM./CLRNC. MBCASE/TRMCLASSD.
BEARINGS-TYPE: [JRADIAL 3 THRUST
WBE CRMGOIL CJACCD Do ST (JFUNSER CIPRESSURE (3
couruna.  CIMFR Omone
ORIVER HALF MTO 8Y: @PUMPMFR O ORIVER MFR O PURCHASER ATNE AT TE
PACKING: (3 MFR & TYPE CISIZE/NO. OF RINGS ST
MECH SEAL EEMFR A MooeL_JOMM_ CPAME AP ClaSS. CODE VERTICAL PUMPS
CIMFR CooE PIT OR SUMP DEPTHO
AUXILIARY PIPING MIN. SUBMERGENCE REQ'D.O]
OCW.FFEPAN— O cU: OS5, OTUBING. U COLUMN PIPE: (] FLANGED CITHREADED
(] TOTAL COOUNG WATER REQ'D, GPM CISIGHI b, RETD UNE SHAFT: CIOPEN  CJENCLOSED
CPACKING COOLING INJECTION REG'D: (I TOTAL GPM, CIPSiG BRGS; (J18OWL CIUNE SHAFT
OSEALALUSHPPEPUN________ Ocs. Oss. OTuBING OPIPE 8RG. LUBE CJWATER CJ0IL (JGREASE
OFEXTERNAL SEAL FLUSH FLUID N,/ A ("] OrsiG [roararos Ocs. Oss Osrz ONONE
QOAUXILIARY SEAL Pun_AJ./A_ Octs. Dss OrueiNg O Pipe FLOAT SWITCH O
QAUX SEAL QUENCH FLUID LA PUMP THRUST. L8 CJUP QoowN

TURBINE ORIVER

MOTOR DRIVER S/~ G P /472

w_/0 am__fa_:za__muefl_lvmrszmss/cvcxss_‘%g,l.;lﬁa__ A /A

FORM NO 130 (REVISED SEPT 72)

MFR BEARINGS. LUBE

e ORI ZeWTAL  insu_CLASS B FulLLOAD AMPS

ene_TEFC ___TeMp RISE C__2___10CKED ROTOR AMPS APPROX. WT. PUMP & BASE___/ 30O
Ows Ovss VERT. THRUST CAP. 18 SERVICEFACTOR /- O mator__/ 4S TURBINE

AP1 STANDARD 810 GOVERNS UNLESS OTHERWISE NOTED

#*_ TPICAL  INFoRMATION Flam INGELSoll -LAND CATALOS

JOB NO.} DRAWING NO.

S |"%hofen /550E FOL PHASE ZERO i 98| up |k 19222|3I-D5-&-24

No.| DATE By [Cu) & Flg b sHeeT— £ 0F <




4.6 Data Sheets for Compressors and Drivers

31-DS-K-1:
31-DS-K-2:
31-DS-K-3:
© 31-DS-K-4:
31-DS-KT-1:
3]-DS-KT-2:

Transport Air Blowers (31K-103 A, B, C, D, E, F, G, H)
Seal Air Booster Blowers (31K-104 A, B, C, D; E, F, G, H)

Aeration Blowers {Silo) (31K-105 A, B)

'deék”bﬁute Exhaust Fans (31K-106 A, B)

Induced Draft Fans (31KT-101 A, B, C, D)

Forced Draft Fans (31KT-102 A, B, C, D)

4-81 ..



FORM NO 130 (REVISED SEPY 712}

Slowsp . DATA SHEET

APPUCASLE TO: +-C70SALS > PURCHASE D ASBULTO

NOTE:  INDICATZ3 :NFORMATION TO BE COMPLETED 3Y PURCHASER;
O 8Y MANLFACTURER

e l4222 mano 3-K-/03 AThey o3,
PUAC-2E ORDER NO,
REQLIE TION KO
INQUIRY NO

oate_/2/22 /20 pevision____&2 -

FOR LTI INE I G PRD T SE_ L S IR iD= L 7 T oY
wWr_3/- FownELS A ANT sznvucs_gdaﬁb__;_ié_z:&s___

Quantity Per Boiler - 2-10C% Capacity

Type - Positive Displacement

Capacity, CFM - 1750

Discharge Pressure, psig - 15

Motor, hp - 200

JOB NO.| ORAWING NO. | REV.
222|3/-05-k-1 | O

[O\[P2/2:|/5s0E  FoR PHASE BERO M |kefilPlimi "
NO.| DATE ) By leHIPE ’44" SHEET__/ oF 1




. LlowEe DATA SHEET

APPUCABLE T0: °=2P0SALS C PURCHASE C a: :untQ
NOTE: O INDICATES INFORMATION TO BE COMPLETES 3Y PURCHASER:

(3 8Y MANLFACTURER

30 /4222 -awo 3/:K-Jfod A THR

PUar4aSE ORDER NO.
RECUIS:TION NO.
INQUIRY NQ.

oare_/2/22/20 sension_C

24

umIt '3/ r—awse /’LANZ SERVICE SEAL Aag &g zg& ﬁwwsﬁ:

Quantity Per Boiler - 2-100% Capacity

Type - Centrifugal

Capacity, CFM - 36

Diécharge Pressure, psig - 17

Motor, hp - 2
2
g
3
g

JOB NO. DRAWINé L] I-
<3 : (4222 (3/-05-£-2 | O
R BN 2r/g,| /SSVE FOR PHASE ZERo |4l uf
NO.| DATE L8y FPE 4, | SHEET L o] S




FORM NO 130 (REVSED $€PT 22)

Blow ££ OATA SHEET

APPUCABLE 10: PFCPOSALS O PURCHASED AS:entO
NOTE: O INDICATES INFORMATION TO BE COMPLETED 3Y PURCHASER:
£ 8Y MAKUFACTYRER

3~ /4222 "EM v I -k-10SALE

PUSC=ASE ORDER NO.
REQUISITION NQ.

{NQUIRY NO. . —

nATE_L{Lz.;Lz"LREwsmu 2

FOR_CEECENEIL G PROCEnT

umr_3/- FONEL PLANT

Quantity -
Type ' . -
Capacity, CFM .;
Discharge Pressure, psig -
Motor, hp -

2-100% Capacity

Centrifuga]
3,000

11

200

JOB NO.|[ DRAWING NO. | REV. |
14222|31-05-4-3 | 0 |
A%y, | 1SSVE  FoR  PHASE BERDO A |ld| Uf s 9 ]
NO.| DATE ' 8v|clpE SHEET__/ ofF__L i




.8vg 14222 -wano H-£-foo S & B

- Blewer DATA SHEET PLRCHASE ORDER N
APPLILGLE TO: PECEOSALS T PURCHASEC :0 .10 REQUISITION NO
NOTE: _ INDICATES iNFORMATION T0 8E COMPLET: 37 PURCHASER: INGUIAY N0
£ 3Y MANUFACTURER oate_2/22/ Zo  Revision __2
FIR_CeENE L Gae  FRoTec T . NE ST A CaE 2 20r T L LI To T
T2 PonEL PLANT SERVICE_TL/CA CHUTE EXHAUST FAN
Quantity - ‘ 2-100% Capacity
Type : - Centrifugal
Capacity, CFM ' - 400
Discharge Pressure, .in. water - 19.6

Motor, hp - 5

SOAM NO 130 {REVISED SEPY 22)

—
v

JOB NO.| DRAWING ?

/4222 (3]-05-k-4 | O

Ay, | 15SVE  PE  PUASE  BELO AL P [wew
NO.| DATE . By |cw | PE

SHEET___/ oF ./ _

-




GENERAL PURPOSE STEAM TURBINE DATA SHEET 3i-KT-jOIA

3|1-x7-018
3I- kT- 10108
JOB No. {4222~ 000 iTem No, _SE XT- 101D
PURCHASE ORDER NO.
REQUISITION NO.
APPLICABLE TO: O PROPOSALS O PURCHASE O AS BULT
FOR RECKINRI DG E UNIT __BPLANT 2{- ZDowzi PrANT
SITE SCkin ®:1D % SERIAL NO. NO. REQU|RED _&Q_.__-
SERVICE TRrWE DRIVEN EQUIPMENT ZTNDUCEDN DRAFT £A
MANUFACTURER MODEL

NOTE:  OINDICATES INFORMATION YO BE COMPLETED BY PURCHER:
PARAGRAPH NUMBERS WITHIN (

{OBY MANUFACTURER

} REFER TO APPLICABLE PARTS OF STANODARD API 811

OPERATING CONDITIONS

PERFORMANCE AT NORMAL STEAM CONDITIONS

HORSEPOWER | SPEED, RPM CONDITION STEAM RATES HAND VALVE POSITION
NORMAL 450 ETv=a) RATED 19. €
NORMAL z2.8
STEAM CONDITIONS MAX. NORMAL MIN. [0 NORMAL EXHAUST TEMPERATURE __________°F
o {7 COOUNG WATER REQD ___________GPM
INLET PSIG =) C] POTENTIAL MAX. HP WITH NEW NOZZLES
TEMP °F E{=1=
EXHAUST PSIG =1e) CONSTRUCTION FEATURES
MAX. EXHAUST CASING PRESSURE 100 PSIG TURBINE TYPE OVERT @HORIZ SUPPORT (] CI. 0 00T {7)
COOLING WATER IN PSIG A _F OUT P (6H) CASING SPUT OVERT @HORIZ CINQ. STAGE
@ WINTERIZATION SINGLE STAGE (32 ROW [J3 ROW Duesnmv CIWHEEL DA
O DRIVEN EQUIP. THRUST L8 UP DOWN TRIP VALVE O INTEGRAL SEPARATE O MECH OHYDR
SERVICE @ CONTINOUS O INTERMITTENT O STANDBY INTERSTAGE GLAND SEALS OCARBON @ LABYRINTH {15b)
END GLAND SEAL (JCARBON G LABYRINTH NO. RINGS/80X —
BEARINGS. RADIAL THRUST
B LUBE SYSTEM
CIND. HAND VALVES, AVAIL FURNISHED 8
AING .0ILED O PURCHASERS SYSTEM OTHER
ROTATION. FACING GOVERNOR END ow O O CORROSION RESISTANT OIL DRAIN LINES (120)
ACCESSORIES MATERIALS  qsTM ast {25a)
B HIGH.PRESS. CASINI _2IwGB . BXH CASING 21l WER
NEMA oiL auozzx. =T WHEELS
GOVERNOR TYPE CLASS ___ OMECH .uvnn OHELAY {30h-i)| [ SHAFT _zrﬂol’ed Allsy Steed . UNDERPACKING
ADJUSTABLE SPEED RANGE PLUS — % INUS % | EBGOV VALVE TRM -2 Ay et
8HANO SPEED CHANGER (30a) :
ELECTRICAL HAZARD GR o {6i) CONNECTIONS iz€ | USASI RATING | FACING | POSITION
:nmurs TERIP snsgu {30m) 5 >
BASEPLAT SOLEPLATE BY {19a)
8mmnegoron GEAR OFOR DRIVEN MACHINE g‘(ﬁusr 3 Goo# R.F 3pE
GLAND CONDENSER MOUNTED {15d) "
@ MOUNT COUPLING HALF @ TAPER SHAFT O STRAIGHT {16a-d} G 1‘50*‘t R.F | =ibe
@INSULATION @ JACKET @ SENTINEL WARNING VALVE
uznm MAX. CONT = EEP _I‘ET-QENTICAL T (17a)
(31 CASING DESIGN INL PSIG _LSQ.F EXH O PsIG
TESTS AND INSPECTION @ MAX. ALLOWABLE RPM WEIGHT —
R = REQUIRED W = WITNESSED
INSPECTION O SURFACE PARTS — —___(31¢)
ONO-LOAD [R:l].IN ODISASSEMBLY AFTER TEST .
HYDRO INLET PSIG EXH CASEQ) — 7SI e L .
il "‘“‘““;},"“"“és e ) AUX EQUI. smﬂrggmsusn 8y _(‘IE,'_: algg,mmm PPLIER,  (23a)
& O GOV RESPONSE TO CONTROL SIGNA . MARABLE SPEED__
g S SUTLNE GRE NO. SEC. DRG ND. :&T%Tsozlgoumom GEAR INFORMATION USE DATA SHEET FROM
s —
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GENERAL PURPOSE STEAM TURBINE DATA SHEET

Jo8 NO.
PURCHASE OROSA NO.
REQUISITION NO.

Sl-Kr=-1024
S1- KT= 3532
It=kT-102C

:dZ222-c0Q em No, 31~ KT-iI0% D

APPLICABLE TO:

Q PROPOSALS
. FOR _gmcx)moo.q_ pzc.&'.v:‘_‘t’

O PURCHASE

Q AS 8UILT

UNIT D AT Bl Bowsrl pPLanT

SITE

SERVICE _EA CRIvE

MANUFACTURER

SERIAL NO. NO. REOUIRED TLL’:._____

DRIVEN EQUIPMENT _CoRCID DRA
MOOEL

NOTE O l2i:CATES INFORMATION T0 8¢ COMPLETED 8Y PURCHER:
PARAGRAPH NUMBERS WITHIN {

ey MANUFACTURER .

)} REFER TO APPLICABLE PARTS OF STANDARD AP} 611

PERFORMANCE AT NORMAL STEAM CONDITIONS

OPERATING CONDITIONS

HORSEPOWER SPEED, RPM CONDITION STEAM RATES HANO VALVE POSITION
RATED Soo S LB/HP/HR NO. OPEN NO. CLOSED
NORMAL 27 P RATED
- NORMAL 22.2.
STEAM CONOITIONS Max. NORMAL MIN. ] NORMAL EXHAUST TEMPERATURE ‘f
Z . {73 CCOLING WATER REQD —— — GPM
INLET PSIG - O (] POTENTIAL MAX. HP WITH NEW NOZZLES
TEMP °F ey
EXHAUST PSIG IN HG ABS =9 CONSTRUCTION FEATURES
MAX. EXHAUST CASING PRESSURE 2D PSIG TURSINE TYPE QVERT @HORIZ SUPPORT (J CL O FOOT (7}
COOUNG WATER IN PSIG <F ouT P (6H) CASING SPUT OVERT (HORIZ CINO. STAGES
@ WINTERIZATION SINGLE STAGE [J2 ROW [J3 ROW [JREENTRY (JWHEEL DtA
O DRIVEN £QUIP. THRUST 1B UP DOWN TRIP VALVE C INTEGRAL SEPARATE QO MECH OHYOR
SERVICE  @CONTINOUS O INTERMITTENT O STANDBY INTERSTAGE GLAND SEALS O CARBON & LABYRINTH {15b)
END GLAND SEAL (JCARBON (JUABYRINTH NO. RINGS/80X —
BEARINGS, RADIAL THRUST
} @ LUSE SYSTEM
CINO. HAND VALVES. AVAIL FURNISHED O HNG OILED 'O PURCHASERS SYSTEM QTHER
ROTATION. FACING GOVEANGR. END Ocw  @cow O CORROSION RESISTANT OIL DRAIN LINES 1129)
ACCESSORIES MATERIALS  ASTM o 25)
- O HIGH-PRESS. CASING _Z/o=<=  EXH CASING ol
NEMA an OnozzLes ST WHEELS
GOVERNOR TYPE CLASS ___ OMECH OHYOR O RELAY {30h-i) TR v =7 - UNDERPACKING
;.| ADJUSTABLE SPEED RANGE PLUS — = MINUS % | C6OV VALVE TRIM _u_s:*':___
o 8m\~o SPEED CHANGER (30a)
' ELECTRICAL HAZARD CLASS GR oIV {6i) NECTIONS * ° | 'SIZE | USASI RATING | FACING POSITION
S gnsrggpre TRIP SIG(N)AL {30m) CONNEC sA s ~
S Y |. @ BASEPLATE SOLEPLATE BY {19a3) , = oy -
N -gumgeo FOR GEAR OFOR nmven MACHINE MET 2. | ecc 2 S/0%
GLAND CONDENSER MOUNT . Py v
@®MOUNT COUPLING HALF Omea snm OSTRAIGAT (ISa d{ &° e Jr 3108
@ INSULATION @ JACKET ® SENTINEL WARNING VALVE g
R CJRPM MAX. CONT —— _TRIP___)ST CRITICAL oo (173)

o -"résrs AND INSPECTION

| = REQUIRED
% NSPECTION - O SURFACE > .. .

W=

=

W|TNESSED

ODISASSEMBLY AFTER TEST:

(31:)

BXH L2 PSIG

WEIGHT L8

(3 CASING DESIGN mLEer PSIGJLF
] MAX. ALLOWABLE APM _ —

"*sxugpnsau PSIG. " f
S i OAUX EQUIP. =

AL~ :

. SEC.ORG NO.
oL |Jo8 no. | orawinG NO. | .
L 222 | B[-DSRT-2 | O
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4,7 Data Sheets for Electrical Generating Equipment

31-DS-P-1:  Synchronous Generator (31P-101 A, B)

317057PT-1: Single Automatic Extraction Condensing (31PT-101 A, B)
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31-P-101A

SYNCHRCNOUS GENERATOR NUMBER 31-P-1018
GENERATOR
DATA SHEET SERVICE Essential Essential .
SPECIAL ‘Service Service
P.0. NUMBER
Generator Rating at 30 psig H2 pressure
1. KW 26,800 26,800
2 Manuf acturer | ;
3. Frame
] 4. Power Factor .85 .85
5. KVA 31,530 31,530
6. RPM 3,600 3,600
‘7. No. of Poles 2 2
| 8. Phase 3 3
9. Cycles 60 60
| 10. Voltage 13, 800 13,800
| 11. Full Load Amperes 1,319 1,319
2‘12. Connection Wye Wye
T 13, SR .58 .58 W
' Generator Constants at 31.5 MVA Base
14, Xd ' 1.7 1.7
15. X'dv .25 .25
16. X"dv 0.16 0.16
Exciter
17. KW S0 90
18. Volts 250 250
19. Type STATIC EXCITATION
N\ |
N , - | HOMY
D 12 /24174 Issued for Phase Zero @ Y
No. | . 0ATC AgviSIOnS Y [ L Apwo
omcin joswo. 14222
ﬂ‘_g"g BRECKIEE}I\S?E;ROJECT DRAWING 9o, e
3/ 31-0S~P-1 o
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(5/80) SWEET 1 OF 7

fForm 8

~arsi2€ BBL

3-PT- 101A

SPECIAL-PURPOSE STEAM TURBINE DATA S
DATA SHEET 3 pT-1013 .

APPLICABLE TQ: 2 PAOPOSAL © PURCHASE Q AS' suUILT
FOR_RAEVGN P IDAE oRoJEeT . uNIT PLANT 2= Powid, DLANST
SITE_ R REAIN (RICGS A oUnTd KENTUSIT! MOODEL NO. :
SEAVICE SLSCTRi INERADR, DRIVE TYPe _SINGLE AUTDMATIL SXTRAEDON S99~ DEAS) Ay
MANUFACTURER No.-Reaquiren___ % SERIAL NO.
NOTE: Q Inalcates infarmation to be campieted By PURCHASER 0 oy MANUPACTURER
OPERATING CONDITIONS
INOICATE GUARANTEE POINT BY * SITE DATA .
Zn STEAM RATE O EI i —Ft. O Bar. PSIA/In.HGA -
POWER." SPEED, APM  LS/Hp — MR oT atur c Summer Sc winter
u Aated — < | O Retative Humigity. X Oetign Wet Sulbemmee—ere F
Q Nerma 2ad0s B2 . VARARLL | uNuSUAL CONDITIONS
a Q Oux Q Fumes
% Steam Rastes Sssed an Qutoue Shattot: B Turb, QO Gear O Other
Exhaust Entnaioy @ Axted Paint 1022 sruns CONSTRUCTION FEATURES
SPEEDS: TURBINE TYPE; ’
Crivicais:  1st RPM  2nd APM  Trip APM ® Horizonta Q Verticst Q Singie-V aive & Mult-Vaive
Max. Continuous 200 RPM O No. Stages: imouise = R ¢
O Overwesa Trip Device e MG ¥ Elect Hyd
STEAM CONDITIONS: ® Casing Solit: Harizontad Verticat
. - - 8 Rotor: — 3 Sold ——BUIltUD ce——eCombination
INLET STEAM O Roratian (Fecing Gov. End.); e CW ccw
Aatsd (Narmam) 400 rsic TS50 1T | O Exnaust Flow Sinyle ——. - Dounie
Maximum _PSIG FTT pp—
Minimum __PSIG *eyy | GOVERNOR TYPE:
© EXHAUST STEAM: @ Electranic & Hydraulié Q Ofl Relay Q Direct Acting
Q NEMA Claws
Rated (Narmai) 3.5 Nin. MgA 120 *FTT | O Governor MFA C Moget
rae e
mum s AL JETT | Q Svnen. Moter P B Qil Coaler @ il Heater
Minimum A o S N HgA L L FTT CQ Power Cylinger Q Gavernar Purge Reguired
® EXTRACTION STEAM _V Convailed __ Uncantolled - O Stn. Stl. Pins & Bushings In Gov-Linkage
© isachronous Conwrol @ Speed Droon Cantrol
n 6o s GLS  CfrT
M:‘x-il‘n:::m“ -Ps:g Serr | O Seesd Changer ___ Menuat ____ P fe . Electranic
Minsmum ~psiG ooy 2 Soesd Range APM @ PSIG/maA to
RPM @ PSIG/mA
Flow (16/mn S 7 BOONarmal Max ZERO  Min -
. VALVES:
Q ADMISSION STEAM __ Controlies __ Uncantrolled )
Aated (Normail PSIG oz Cam Lift Bar Lift Grid Vaive
Meximum _ PSIG ‘cry | O No. Auto Gov Vaives — —_— -—
Minimum PSIG srr | O No. Auto Extr Vaives -— R —
Flow (IB/hr) Normai MERX e Min O Na. Auto adm Vaives -— -— P
® SepesSts Triu & Thresvie vaiva Y Wyd ___ Mech
4 Max Throtue Biow sté oo In/he _anm Trip — Manual Actustion
@ Max. Flow 10 Congenser&2IS00 16/ @ et 2 I8, HGA —_5pring Suapart Aeq'd  _Y Manusl Excersiver
8 Max, Exhaust Temg in Operation A=) °F @ Extraction Non-Aeturn Vaive v, ~Hyd Mech
O Max BHP Reguired @ Min/iniet Mex Exn 8heo _ﬁﬁmm Trip ZMunud Acruastion
BUTY: QO Admission Stog Vaive — Hva Mech
., Asmots Trig — Manuai Actustion
@ Corntinucus Q Invermittent QO Auto Start Q Auto Vaives srranged ta close on Trip _{Vn —— NO
LOCATION: BLADES (BUCKXETS):
Jodubiaddiiedhey QO Max Tip Soesa _________ FPS
O tnaoor Q Heated Q Undger Raot Q Finsl Stage Slece LengT e IN Max Lengzh in
® Ouracor @ uUnhested Q Partiel Sides Q Noazzte Ring % Admission _____ Weided ____ Removanie
O Grade 8 Maessanine Q SiledeRoot . Oovenall . “T" o FirTres
@ Winverizstion Req’d Q Trooicaiizstian Req’'d Q Shrouds: ____ WNeided ____ Rivered ____ Wire Osmo
aN
: -~
PN TSSUED FOR _PNASE ZERD S AZArm
oy carz REVISIONS o amo | OGN | naa noa aren
scad NOANE 0ESIGNED [ oRAWN S
oRIGIN JoNe A2 22
' SPECIAL-PURPOSE STEAM TURBINE ORAWING Mo Rev.
gk, DATA SHEET
e/ Fl-3s-PT-1 | D
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(5/80) SMEET 2 OF 7

Form 8

R&C

SPECIAL-PURPOSE STEAM TURBINE DATA SHEET (Cant’d)

CONSTRUCTION FEATURES MAIN CONNECTIONS:
BEARING HOUSING CONSTRUCTION: ANSH
O Type (Separats, integral) Sellt SIZE RATING FACING POSITION
O Material Q inlet
RAOIAL BEARINGS: Q Exhsust
Q Extract!
Q Type 8rg. Soan (10.) e | 7 Agmission

Q Ares (in?) Loading (PSI1): Act _______ Allow.

ALLOWABLE PIPING FORCES AND MOMENTS:

THAUST BEARING:

Goav. Vsive Teim
Labyrinth Sesis
Shaft Materisls under Ssais
- Applied By Sepreving __.__Placing ___SIi

INLET EXHAUST EXTR./JADM,
Q Location Tyee > FORCE MOM'T! FQ oMT| FORCE MOM'T
C MFR . Ares (1n€) w8 | Frue | ta [FTia ] 3 | FTLS
O Losaging PSI Act. Allow. —
1 O Parallet to
PACKING TYPE: Shaft
O interstage Giang Seeis LABYRINTH Q vertical
C
O Ena-Glana Seais ___LACNRNTH _ No. Per Box Q Horiz 90
QO AP PerSesi ?S1 Q Mavertal OTHER CONNECTIONS:
@ Insulati CALLyM 2L 1CATE Jacket Matorial _ARMINUSM -
e — ANSI
Q Totsl Leakage Lb/nr. SERVICE no. | size | maTing FACING
O Labyrinth Type Stationary Rotating .
a be Oil In)
GLAND SEALING SYSTEM O See Separate Osts Sheet Attached Lube Oil Intet
TEnr R G Lube Oil Quriet
® Gland Gaasmiver w/Mounting Feet Req’d. O Giand Condenser
O Steam Ejector Req’d. PSIG JETT Conn
O Vacuum Device Reg'd. O Compound Prems. Gauge Req’d. O Staging Drains -
O Auto. Pressure Cantrol Veive (Mative s:-m a0 Stesm Ring
@ Gld. Cond. Orsin: _7 Loop Sest Vertical Leg Orain
- ) ’ e O T&T Vaive H.P.
Qther Stem Leskot!
g Minimum Cand. Orain Height In. O T&T vaive L.P,
© Reiiet Vaive on Sealing Steam Hesder Stem Lsskatt
Q T&T Vaive Above
CAPABILITIES: Seat Drain
O T&T Vaive Belaw
O Maex. Steam Thru Iniet Vaive ib/hre Sest Drain
0 Max. Stesm Thru Exhaust Vaive /hr® | 2 Coaling Water
O Stesm Iniet Parts: Conn,
Max. Allow Press, PSIG Temp. ‘FloO Pu;.qo for 8rg
O Exheust Bnd Casing: . e "oum::c‘
Max. Allow. Pressure PSIG/In, Hga | O ExnaussCase
Max. Allow. T aTUre 2F
Max. Expected Temg. During No-Load Run-in °r | BASEPLATES & SOLEPLATES!
O Sentinet Warning Vaive Set @ _PSIG | o gemotate 8y
O Hyarosatic Test Pressurs: O Decked with Non-Skid Oeck Plste O Open Construction
Stesm Iniet Parts PSIG Q Orip Alm with Open Orain
Exhaust End PSIG/In. HgA ® Under Turbine Only —_Other _ANDY SEA/SRTQ R,
3 Future Potential Maximum Harsspower BHP* | @ Solepiee 8y _YENDROE
* with Minor Madificstions ) ® Horiz. Adjusting Screws for Equiomen By YEnNTOTS
TURBINE MATERIALS: @ Furnish SS Shims i
Q Foundatian Boits Furn, 8y: Vendor Purchaser
O Hign Prew. Casing B Leveting (Chack) Blocks Req’d.
O ExhaustCasing O Mid Casing
O Nozzies 1 Blsdes REFERENCE SPECIFICATION:
O Wheat Q shar Pt 6§12 SPECIAL PURPOSE STEAM TURBINE }\/ A
a 1
O Steam Chest 2 8 7
O Oisphrams
O Nozzie Rings
Q Shrouds
c
a

l

DATA SHEET NO3EOS-=PT-] Rev. O SHEET __2 of__7




(5/80) SMEEY 3 of 7
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SPECIAL-PURPOSE STEAM TURBINE DATA SHEET (Cont'd)

UTILITIES
COOLING WATER:
NORM MAaX DESIGN © Max. Temoersture Rize All —F

® Supply Pressure, PSIG 20O 100 [o]e) 3 Quantity Reauirea
O Susoly Temp., °F =) 5 |45 GPM For
@ Pressure Orop, PSI GPM For
AUXILIARY STEAM SUPPLY:
Q Suoply Pressure, PSIG Q Quantity Required

Mormat. . Max ____ Min — DS/HF Far
O Temperature ____ °F Nar_____ Max _____ Min ____ e LDWHr For
INSTRUMENT AIR SUPPLY: AUXILIARY MQTORS:
O Pressure PSIG Max. Min. ® 22 vain D Phaese G0 Herz

INSTRUMENTATION

Gauge Reagout In A Engiisn Qs C Dusl Q Otner

NOTE: S SUPPLIED BY VENDOR O SUPPLIED BY PURCHASER A LOCATED ON A MACHINE MOUNTED INSTRUMENT BOARD
PRESSURE GAGE REQUIREMENTS: :

LOCALLY LOCAL LOCALLY - LocAaL

FUNCTION MOUNTED PANEL FUNCTION MOUNTED PANEL
Luoe Qii Pump Qischarge .. B804 ao 15T Stage Steam BQA ao
LubeQitFiltme AP _______________ @04 ao Stesm Chest 304 ao
Lube QI S vy 204 [a)e} Exh Steem , 04 ao
Gov. Contrai Qil |aQa ao Extrection Steam 8504 Qo
Gav. Cantrol Qii AP #04A aoc Stresm €] . goa go
Caupling 0l AP — goa go . Stsam Sesi |a0a ao
Main Steam Iniet aoa ao noa ao

TEMPERATURE GAGE REQUIREMENTS:

LOCALLY LOCAL ) LOCALLY LOCAL

FUNCTION MOUNTED PANEL FUNCTION MOUNTED PANEL
Lube Qil Oischarge From Each 804 ao Caoier Qil Injet & Outiet 204 Qo
Tyurgine Journal Besring 404 [= ) Steem inler a0a ao
Turoine Thrust Searing | KX uo Stuarns Exnaust L ®.0a- ao
Gear Journai Besring 80a ao goa Qo

ALARM & SHUTDOWN FUNCTIONS

PRE " PRE

FUNCTION . ALARM TRIP FUNCTION ALARM TRIP
————— PRalecnhiliniy -

B C Low Lube Oil Premsure Ea. Level B O Turdine Vibration

A Q wiQil Filter AP B QO Turtine Axial Position

A C Aaux Lube Qil Pumo Stare
€3O HiQil Coaler Qutiet Temp.

8O Trio & Throrete Vaive Position
8 QO HiTuro. Steam Seal Leskage

#8 QO tow Controt Qil Pressure B O Hi Turn. Exh. Pressure

ao

co

B O MiTurd, Ext. Pressure

T
i

B O Turt. Oversoeed Trip Qpoe zion

MISCELLANEQUS INSTRUMENTATION:

¥ O Turdine Sgeed Pick-Up Devices G Eiectronic Qother
8 O Turoine Speed Ingicatars
A O Turnine Spees Indicators Lacatea On O Local Paned 8 Main Soara Tyoe @ DOigitai O Dial Geuge

2O Remote Hand Sceed Changer
) 20  Alarm Morn & Acknowiedgament Switeh on Panel {Local) (Msin)
co
20

~

DATA SHEET N030S=PT-I gEv. QO SHEET 3 £

e ]
o
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(5/80)

Form 8

R&C

SPEC!AL-PURPOSE STEAM TURBINE DATA SHEET (Cont’d)

COUPLING: VIBRATION DETECTORS:
@ Mount 1/2 Coupling ® Type _MANUTACT, STD. ® Type _PROUMMY. Q Model _SURED TS
O MER ® Mmfr. __ RENTLY NEVALA :
G Soscer Req'a @ No. st Each Shaft Bearing TwWO Total No.
® Cousling Purnished by HMANUFACT, Qo Oemuduistors Suppiied by
O Kaevea (1) or (2), or Hydr. Fit Q Mfr, Q Model
Q Cplg. Coeft. Frict Colg. Gear Plten Ola, in, ® Monitor Supplied by_VENDEE.  No. Channeis
Turbine Shaft. Taper Cvlindrical O Locstion COWIROW M. Enciosure
Generstor Shaft: Taper Cylinaricsi Q Mfr, B'f\] G Model
Cousling Guard: __é‘\Mr. sm. Other O Scaie Rengs O Alsrm O Set® Mils
O Lubrication Rea'd. — Yes Y Ne O Shumtown (I Set@ ___ Mils O Time Delsy Sec.
COMPQSITE TORSIONAL ANALYSIS: AXIAL MOVEMENT OETECTORS:
C HAequired Q By ® Type PRONIMITY O Model SERLES Too
o Mtr. EATLN ABVADE  No. Required oG
LATERAL CRITICAL SPEED ANALYSIS:
. O Oscillator Demodulistors Suppiied by
O Reguirea Q 8y O Mfr. awm
® Moanitor Suppiied by _YENDCR. No. Channets ________
SHOP INSPECTION AND TESTS: O Location CEATRa L M, Enclosure
O Mtr. 25 3 Model
Eﬂ _WI_TN_ESS_ O Scaie Range O Aterm O Set® Mils
O Shop Inspection Q (o] O Shutdown O Set® Mils O Time Oetay Sec.
O Hydrostatic (Piping, Casing, Condenser) o o]
Q Blade Shaker (Static) =~ Rows o [} KAYPHAZOR SENSOR:
SITET I =t S s et o w3653 Too
O Mechanical Run: __w/Job Cplg. 1/2 o} o o mtr. ERENTLY NEVADA o No. Required _ONE -
O Run Spare Rotor: ___w/Jab Calg. 1/2 (] (o] ® Locati TR SNE FEONT.
O Pertormance Test: __ Part Losd __ Full Losd (o] Q O Ouclilator Demodulators St iwd by
O Functional Test: __T & T Vaive (o] (o] O Mftr, & Model
Tuming-Gesr (o} Q ® Monitor Supplied by_YERCOR.  No. Chennels
—Glana Condanser o o ® jon SOATEOL RM, Enciosure
___Sesting System Q 0 o Mtr. _5;&_— O Modgs!
___Lube Oil System Q o)
Q Gaovernor Stability o (=]
O Turb. Run at Overipeed and Trip Q (o]
Q Use Shop Lube System Q Q BEARING TEMPERATURE DEVICES:
QO Use Job L.ube System Q Q
Q Use Job Vib & Axisi Disn. Proves, Q Q O Thermimors
O Oscilistor-Osmadulators & Monitor o o] O Type ___ Pos. Temp. Coeff. __ Neg. Temn. Coetf.
O Use Shop Vibraton Probes, etc. o o Q Temp. Switch & Indicatar 8y __ Purch, ___ Mfr,
O X=Y=Y’Plot o o O Thermocouples
Q Check Brg. & Seals after Test o o QO Selector Switeh & Indicator 8y __ Purch, _ Mtr,
O Noise Lavel Tast (o] - 0 @ Resistance Tamp. Detectors
O Preparation for Shioment o [e] O Resi Mat| _ PLATNUM,  q /€O OHMS
Q FM Tape Recording (Vibration) (] Q [o I Switeh & {ndi BY: e Purch. __ Mfr,
Q Cleaniiness Inspection (Pars. 4.2.6) o (e} ® LOCATION -~ JOURNAL BRG
" O Hardness Tests (Para. 4.2.7) o o No.. . Es.Pad ___ Every Other Paac ___ Per 8rg.
—ther
OIL AEQUIREMENTS: CONTROL OIL LUBE OIL | ® LOCATION - THRUST BRG:
G Max. Quantity, GPM No. (Aet): ___ Ea.Psd ___ Every Other Pad ___ Per 8rg,
Q Pressure, PSIG —Other
G Temoerature, °F No. (Inset.): _. Es.Pad _ Every Other Pad ___ Per Brg,
Total Heat Reject BTU/Hr —Other
Oil Required for . T&T Vaive Hyd Non-Return Vaive O Max. Sesring Temps.:
Q oil visosity SSU @ 100°F °F for Alerm °F for Shutdown
DATA SHEET NORLIS-FT-! REV. O sueeT___4 oF___7




SPECIAL-PURPOSE STEAM TURBINE DATA SHEET (Cont’d)

Rlow SUTDIS G

INSTRUMENTATION

EXMAUST i RECQUIREMENTS:

@ Max. Set Pressure “5 PSIG Exnhsust
@ Steam Flow 2N e . Lb/Hr
@ Supplied By Purchaser v Vendar

EXTAACTION AELIEF VALVE REQUIREMENTS:

[Pt
Y vErRTOYR

@ Max. Set Pressure
® Steam Flow

P381Q Extraction

AREA CLASSIFICATION

Class Group Division

MOTOR CONTROL & INSTRUMENT VOLTAGE
120

ALARM & SHUTDOWN VOLTAGE

Vaits { Phase GO Cycies

Lo/he Voirs Phase Cycies ar (=]
9 Suonlied By Purchaser Z Vendor | Salenoid Voitage
LOCAL CONTRQUL PANEL:
Furnished 8y @ Venaor G Purcnaser 3 Others
3O Free Standing 3 westnerproot QO Totaiiy Enciosed C Exws Cutouts
3J vibration Isolators A Strio Heasters 3 Purge Connections Q with Doors
S Annunciatar — Furnisnea 8y: S Vendor C Purchaver G Qthers
C Annunciator located on O wocal Panwe & Main Controi Boerd
T Cusiamer cONNections Brought gut ta terminal baxes by vendor
ARemarks:
INSTRUMENT SUPPLIERS:
Pressure Gegen: MFR, Size & Type
Temperature Gages: MFR, Size & Type
Lavel Gages: MFA, Size & Type
Diff. Prassure Gages: MER. Size & Typs
Pressure Switches: MER, Size & Type
Ditf. Pressure Switches: MPRA, Size & Type
Temperasture Switches: MFA. - Size & Type
Lavel Switches: MFR. Size & Type
Cantrot Vaives: MF A, - Size & Tvpe
Pressure Reiiet Vaives: MER, Size & Tyoe
Thermail Reiiet Vaives: MFR. Size & Tyoe
Sight Flaw Indicators: MFA. Size & Type
Preu. Pressure Transmitters: MFR. Size & Type
Vibration Equioment: MFR. Size & Type
Tachaomerter: MPR, Size & Type
Soienocid Vaives: MFA. Size & Type
Annuncistor: MPER. Modcel & NO. Paints
Thermocaupies: MFR, Size & Type
Resistance Temg. Detectors: MFRA, Size & Type
Thermowaeils: MFER. Size & Type
r~ MBER, Size & Type
o MFER, Size & Type
e MFR, Size & Type
[T
SWITCHES:
oo | —cw——
2 | Enclasures QO Expiosion Proaf ® Weatherpraot O Other
uz, Alarm Contacts shall: a Ooen 3 Close to Sound Alarm and be Narmasily & Energizea O De-Energizea
= | Shutdown Cantacts shail: S Qoen QO Cloms to Trip and be Normally C Energizea O Oe-Enwrgized
§ Note: Normal Candition is wnen Turtine is in Operation
MISCELLANEQUS:
: Pre-Ailarm and Shutdown Switcnes shail be sedsrats.
:=: Purchasers Electrical and |nstrurnent Connections within the confines of the Sasepiate and Cansale shail be:
“la grought aut 0 Terminai Soxes S Made directly Dy the Purcheser
Comments Regarding | nstrumentation:
o
g ,

OATA SHEET NO2EQS =FT-i

AEY.

sHeer__ S . oF__7




SPECIAL-PURPOSE STEAM TURBINE DATA SHEET {Cont’d)

O Separate Data Sheet Attached

{5/80) SHEEY & OF 7

Furn B

R&C

QO warer Proof Boxing Required
Q Spare Rotor Assembly Packageqa for
QO MHorizontal Storage O Vertical Starage

GEAR WEIGHTS:
Q Seecisi Purpnose Gear Required S Turoine Io.
O Gaar Furnisheq 8y Q Aotor . 10,
oIl SveTem | O Turb. Usper 1/2 Casing 1b.
Pk O Maximum for Msintenancs (Identity}
Furnished 8y @ Turpine Mfr. S Others . 0.
O Separate for Turnine Oniy C Torl Shiosing Waight 18,
@ Common with Oriven Eguiomaent *
Turbine Mtr. 10 Supoiy: SPACE REQUIREMENTS:
QO Stainiess Steel Oil Sunpiy Header Piping O Complete Unit: L in.'N in, = In.
@ Qil Drain Meader Piping O control Panei: L in. W___ in H in,
Q Stainiess Steel @ Carbon Stest
MISCELLANEQUS:
EMERGENCY TURNING GEAR L. . .
® Provisions for Fiala Balancing
@ Turning Gear Required O Quick Start Asquired Q Vendor's Aeview and Comment an Purchaeser's Piping and Founda.
g Mtr. G Moael tion Drawings are Required
Ratio .
QO Motor: ¥ Electric ___HP ___ Voltsa OQAaC- Oo0C ° fha"h' Gloundlr'w Devicas
— PRGUMatic PSlG °F — SCFM O ¥ TyoeStrainer
Auto ngage ___./— Manual Engaga Q water \{Vaminq Connections
O Optical Alignment Flats
PAINTING ® !nsulation (Lagging) Required
@ Manufacturer’'s Standard Q Jacket Required
QO Other O Anxial Alignment Key
O Blade Diagrams Campbeit Goodman
SHIPMENT -
—e — SOderbery .. Other
® Oomestic O Export O Metric/Engiish  ____ Drawings External Flanges
® export Soxing Required ® Qutdoor Starsge over 8§ manths —__ Internai Bolting and Thresds

SKETCH:

AEMARKS:

DATA SHEET No3EOS - PT-!

AREV. O

sHeer 6 oF___ 7




SPECIAL-PURPQOSE STEAM TURBINE DATA SHEET (Cont'd)

G LAND STEAMCONTDENSE T
NOTAR RPUCRIRLE , TURRINESD

OPERATING CONOITIONS SUupPPFPLIED w m.{(s YRRV TAN K

SHEET 7 OF 7

form 8  (5/80)

A&C

SHELL sSioe TUBE sSIDE

Q Pluid . . ... .. C e e e e e e e et .
0 Towml Flow LBS/HR . . . . . . ... . it v it e e .
1 SoeciticGravity. . . . ... ... e e -] °E ) ’c
Q Thermai Cang. BTU/MRxSQFTXx’F . ... ........ a °r - °
QO Soecific Hest = BTU/LB x F. . . ... .o ® °F > °e
Q Visosity =SSU. ... . .. e e ® °e @ °s
O Operating Temperatures, °F. . .. ... ....... . IN ouT N ouT

inlat Pressure, PSIG. . . . . . . o it v e

Inlet Velocity, FT/SEC. . . .. ... e e e e e
O PressureOrap.PSI . . . . ... ....... e e e ALLOW. CALC. ALLOW. CALC.
T Design Temperature, F . . . . . ... ... ...

Pressure, PSIG. . . . . ... .. P T MIN., TEST MIN. TEST

Foul Resistance, SQ FT x HA x F/BTU. . . . . . .
Q Min Corrosion Allowanae, In . . . ., ... e
Q Number of Passes Per shenl, . . . . Ceee e

CONSTRUCTION DETAILS
O Tortal Area (1), Sa. Ft. O Shen, No. x 10. x IN
g wmTO O Tubes, No. Per SN e
3 Correctod MTO O 0.0. x Langtn IN. x IN.
Q Transter Rate, Clean C Gauge, BWG Avg., Min, wail
T Transfer Rate, Sarvice Q Tube Pltch IN, 4 3 0o
O Crass Batties, Type G Aemovadle Tube Sundle O YES QO NO
O Code Reduirements (2) ———ASME: TEMA O  Code Stamp Q ves g ~No
G wWeights Ea. Bundl® e LDs., Bundie & Sheil Lbs, Full of Warer Lbs.
Q NOZZLE SIZES
SHELL SIDE TUBE SIOE
NOQ. SI1Z€e RATING & FACiNG " NO. SIZE RATING & FACING
Ve
INLET
QUTLET
ORAIN
VENT
Q MATERIALS

Tubes Batfles
Tube Sheets Channel
Sheil . Channel Fisnges
Sheil Flanges Channel Nozzie Fi
REMARKS:

{1) QUTSIOE TUBE AREA EXCLUDING AREA IN TUBE SHEETS

(2) UNITS EXEMPT FAQOM CODE STAMP SHALL HAVE LONGETUDINAL WELD SEAMS SPOT EXAMINED PER PARA UW-52 OF ASME

COODE.

OATA SHEET NOSL0§-PT-|

AEV., o

SHEET 7 aF 7




4.8 Data Sheets for Material Handling Equipment

31-DS-T-1:
31-D8-T-2:
31-05-T-3:
31-DS-T-4:

31-DS-T-5:

‘Coal Gallery Belt Conveyors and Trippers (317-101 A, B)

Coal Dust Collectors (31T-102 A,lB, ¢, D, E)
Coal Silo (31T-103 A, B, C, D, E, F, G, H, I, J, K, L)

Pulverizer Feeders (31T-104 A, B, C, D, E, F, G, H, I,
J, K, L) -

Coal Surge Bin (31T-105)

4-99



R&C ENG. FORM 238 (4/70)

CONYEYOR DATA SHEET

MATERIAL:

Size COAL Weight. SO  Ibs/ct

Temp. __“te ___F.

£ ot Ropou-'.“-?-f’...

Characteristics: LUMPY, AvecAGE Flowiwis ., ABRASIVE . .. _.

CAPACITY AND POWER REQUIREMENTS —

Conveyer item No. 3)- T~ 0l AEB -

No.Req'd 2 (AZR)

| T

Normal Capacity_____ 15© __ STPH Design Capacity 200 STPH
% of Max. Rated Capacity_6b % Surcharge £ _20 ° Q
Caic. Power @ Design Cap.___—__ HP BeltSpeed___ 400 fpm \ A
BF ]
DRIVE BT e et o Wi 2 PROFILE 475" 0"
MOTOR: Mfcr- GE or E@PuAL RMA Grade - b
:;:/sp:d TEF/ c/irsvrem :"“ & F'b"‘/ — = ACCESSORIES:
"y — —
REDUZER':‘:“ 3 =1 'Pesd Lwr: 9 Q’Balt Cleaner O Belt Scale D Tramp Iron Protection
‘ Mictr - 0‘;!50')-‘;73*;::3%\'& TU/Splice Allowances = Type _ScRA PPER Type — (] Magnetic Haad Pulley -
Type PRIA LiEC SR e Max T+/Rated Tension - 1 [T Return Belt Plow Etectric/Permanent
Size - Cover Thickness Top: .~ Bottom: - On@ﬂvn Way 1 Tail Pulley s Magnet
Ratio & Output Spd - Breaker Strip S o— mMOToR  propetled Pierced Belt Detactor
Mech./Thormal HP - Weight per Ft. - (" with Bin Seal
Type of Splice -— .
IDLERS: Mfctr - HEW/ T 7~ Rol1us OTEUIAL . SAFETY DEVICES: REMARKS: :
Type No.Req. | Series No. | Specing Sequence Start/Stop Control (€) ) TRAELLIVG TEAPFPELS Aeg EQVIPRD
COUPLINGS HiSpesd | Lo Spesd ° Carrying - (53 Overload Protection (E) (M) WITH 2 INDEPEVDENT ELELTRIC
Manufacturer AM.STD. | FRLK * tmpact _ (4" Zero Speed Switch (M) moTop DIIVES, 261, 4¢ov/3 PHmE [ (v
- Size & HP - - ° Carr. Train. - (4 Beit Alignment Switches (M) heerx  jg oo erm EPivt
Bore - - Retun - [ Emergency Stop Switch {E) 2. Fuuin oUuPLING )5 PRAvIDED 'B‘WE/::’
- | COM/BYOL MTon. DIVE £ ReovLer 0
VBELTS—No. & S c Ret. Train. - [ 5
ASie | Nowe o nin lugged Chute D";"“ w GEARED (oUPLIVG 1§ PRUVED BETWEEN
Motor Sheave PD [ emsecearcy Pure coe) twrrey REDULEN 4 RevT DRWVE PuLLey.
Driven Sheave PD Lubricstion: GREWSE M Loy Switeees
HOLDBACK: Mfctr - TAKEUP a ~ T
Type & Torque Cap. Type & Travel GRAVITY TYPE O zt i
Location TU Weight req’d - E — Electrical M ~Mechanical J—Instrument | |6.{%fo735ue Prasr O (At MM~ 1uP Taun
» . Mt — wo | oaTE | Revisions or | cuno|BE3, [rnca[TAQ2 | aren
PULLEYS & SHAFTS (I ) — BEARINGS: ) SCALE T oESIGRED oRAWN cuiey
Loc. | Fce | D | F [ b | ¢ dfoe f g |h T Series No. Seal T
c 5 2 e L BEGHTEL
[] - d 1 @
b a ® BReCKINRIDGE FPROTET
I o0 PLaNT 31
o — ® CoRL GALLERY
l I Bu LT CoNrEYors & TejPPEasDATA
F h A - T 108 me ORAWING Ne, aty
Lagging: amarks: 1
/ 222 31-Ds-1-1 - O
—




wava /4222 -wung _3/-T-/024 Twe

APPUC-SLE T0: PRIA0SALS & PURCHASE S ASEUiLT O AEQLISITION MO,
NOTE: C INDICATES .NFORMATION TO BE COMPLETED 3Y PURCHASER: INQUISY %0.
£) 8Y MANUFACTURER . oare_L/2/3/  pevsion__ £
R BEE L EINRIC e RO = T STEAREC NG SE CQUNT Y EENTUZAY

wat_3/- PowEL PLANT servict_CoAL _ Dusr

. DUST COLLECTORS

Number of Dust Collectors Required -5

Each Dust Collector Consists of:

Bag House -1
Vent Fan -1 - 4600 CFM @ 10" w.g. Sp
15 Hp
JO6 NO.| -‘DRAWING Nt Ev. |
= CHIEL ' . 14222 31-05-T-2 | O
E:'gf f1/g1 | 1$SUE___FoR PHASE 2EKo P U A LY e
NO.| DATE BY k| PE sHeeT_ L ofF [




Form 173 (4/77)

R&C S.F,

TANK NO. 31-T- 103 ATHRY T-103 L VENT NOZZLE SCeEw Conveyol 5120 yveny 2%0% I-,o t
SIZE, DIA. X HEIGHT (OVER ALL) RIM VENTS Vscuacce |y DUST coregcy,
CAPACITY 42GALBLS) Ft3/Tons  [1Sofl6o MANHOLE — 20" <9 , ow)
ROOF TYPE FLAT « |__ MANHOLE — COMB. EMER. RELIEF
BOTTOM TYPE conkAL | W] PONTOON MANHOLE — 20" .
FILLING RATE.BPH TPH 200 Z|__GAUGE HATCH NOZZLE o
EMPTYING RATE-BPH TPH 9 = | _ROOF DRAIN, FLEX, PIPE o ey F \ R \
« | BEARING PLATES | __BLANKET GAS INLET - 2" FLG, 3 \ - ' :'}'\, .
b |__DRAW.OFF SuwiP & ! GAS BLANKET PC 2" FLG, NOZZLE coAL Fiet
o| WATER DRAW CONN. . & | AUTOMATIC BLEEDER VENT * OPENING
%[ STORAGE TEMP. °F AmBiEaT | @[ AUTO. GAUGE FLOAT WELL &COVER
Q| CORROSION ALLOWANCE | AUTO. GAUGE INSPECT. OPEN. & COVER : 3'p oPerme For
DESIGN METAL TEMP. — °F MIN./MAX, O LEVEL GAUGE CONNS. THE £ man. D€ YeCToll
DESIGN GREBHAG-GRAMTY, L8s/£73 4S AVERAGING TEMP. BULB CONN.
TOTAL NET WORKING CAP. — MBBLS AUTO. GAUGE FLOAT STILLING WELL .
MINIMUM NO. OF TANKS 12 CoAL EILL OPENING [-FL e oo’ I.D. N
GAS BLANKET — MIN./MAX. IN. WATER ‘ |
1
LADDER W/CAGE -!.'—FL Sico
CIRCUMFERENTIAL STAIRS 1 veNT mAaTeRAL
SUCTION NOZZLE PLATFORM AL SH stb 300
SUCTION NOZZLE W/1” COUPLING ROLLING LADDER W/SELF-LEVEL TRDS. . AsT A36C <. R
FILL NOZZLE j GROUNDING LUGS 2 )
FILL NO2ZLE W/1” COUPLING MIXER SUPPORT LUGS .
STEAM NO2ZLE — DOUBLE FLANGED LEVEL GAUGE SUPPORTS ~
CONDENSATE NOZZLE — DOUBLE FLGD. FOAM LINE SUPPORTS ‘s »
ROOF DRAIN NOZZLE — DOUBLE FLGD. INSULATION SUPPORTS o
FOAM CHAMBER ¢ |__CATHODIC PROTECTION <+ riowt G 2 AsT™
v | __FOAM TROUGHS g ] coNIcAL slf:’* A-36
4 MANHOLES — 20" OR 24" DIA. z ‘ \ <F— k"~ 3od4ss.clap
2| __MIXER NOZZLE 2 s 10'p Poke HoOLES -
2] MIXER NOZZLE — W/BLIND FLG. (MH) [ " AUTO. LEVEL GAUGE o . Caul :
2 FLUSH TYPE CLEANOUT. 3' X ¢ &1 AUTO. LEVEL GAUGE, REMOTE [l ﬂ ! " A
& " SAMPLE CONNECTION — 1~ COUPLING & [ AUTO. LEVEL GAUGE, REMOTE PRESS. | L~ 35t 80 (AR (0 1gecTiv)
& TEMP. GAUGE CONN. — 1" COUPLING Q| TARGET LEVEL GAUGE o — 220",
<] PRESSURE GAUGE CONN. q TARGET LEVEL GAUGE, W/ALARM i
=1 TEMP.CONTROLLER CONN. — 1" CPLG. O|  TARGET LEV. GA., W/LIO. SEAL, ALARM ! .
W1{ SUCTION NOZZLE - DBL. FLG. W/1” CPLG. g TEMPERATURE GAUGE -
©| - SPECIAL CONNECTIONS S Foam GENERATOR
HIGH & LOW LEVEL ALARMS o |___TANK HEATER (INSTALL BY JTEM No . 31-T-103 A Thev L
LEVEL GAUGE CONNS. Q] __ HEATER MANIFOLDS (INSTALL BY
HIGH & LOW PRESS. ALARMS S| PRESSURE VACUUM RELIEF VALVE CRAL SiLo
CO2 INT&CT /0N ConmECTION @ -2 OPEN VENT (WiTH RETURN BEND)
OKE HDLES P OPEN VENT (MUSHROOM) BECRHTEL
VENT (PUST CottéCTion) RPN INSULATION
SAMPLE COOLER A BRECKINRIDGE PROIECT
PAINTING TNORGAse 2t PRIAER CENTER PIN FOR PAINTER'S TROLLEY A PLANT 3 -
BOTTOM PLATE COATING
| WINDGIRDERS A
S| TANK STRAPPING A TANK DATA &
w!  SPECIFICATIONS LIST OF APPURTENANCES
& _FounpaTION AN
R é Tesoed o Avase et AN 1P by 208 Me. SRAWING M. age.
= o ol U ot ol L) e @ 14222 31-DS. T3 o
R ™ | = -




e (4222 -uno.31-T-104A THRL L

PULVERIZER FFsCER  DATA SHEET PUSS 258 OROER NG
APPLICABLE T0: =2CPOSALS O PURCHASE S ASsumr O RESLISITION NG
NOTE: 7 INDICATES iNFORMATION TO BE COMPLETED 8Y PURCHASER: INGQUIRY NG,

{3 BY MANUFACTURER e l2//8/20 . avison___C
fOR_CPEC LMl as  PRZZECT SITE B T A B e T2 gy o
uNT__3/ - RWEL PLANT — sernce__ _Co AL

Type - Gravimetric
Manufacturer - Stock Equipment Co.
(or equal)
Feeder Capacity - Maximum-40,000 1bs/hr
Minimum- 4,000 1bs/hr
Drive - Electric Motor
© 5 HP, 480 V, 3 phase,
60 hertz
No. Required - 12

830 (REVISED SEPT 72}

#0AM NO

JOB NO.{ DRAWING N.. | .../,

/4222|%3-D5-T-4 | O

s/ | 15SUE fe@ UASE ZELO A

NO.| DATE ' By ICH|PE [, | SHEET [ _oF__1




Form 173 (4177)

R&C S.F,

(3
TANK NO. 3-7- 108 VENT NOZZLE 1 oot Eeie
SIZE, DIA. X HEIGHT RIM VENTS v ooTT
CAPACITY [42.GAL-BBES) Tous 100 MANHOLE — 20"
ROOF TYPE FLA7 | »|__MANHOLE — COMB. EMER. RELIEF :
BOTTOM TYPE & |__PONTOON MANHOLE — 20 -e —
FILLING RATE-BEH T PR 200 2 GAUGE HATCH NOZZLE ™\ Fiee oPsnide S
EMPTYING RATE-8RH TPH 200 2 [__ROOF DRAIN. FLEX, PIPE 3'x 4’ sAcH
«|__BEARING PLATES 9] BLANKET GAS INLET — 2 FLG. ;
t:|_ORAW-OFF Sui? & [ GAS BLANKET PC 2" FLG. NOZZLE —>
O| WATER DRAW CONN. AUTOMATIC BLEEDER VENT
§ STORAGE TEMP. °F AMBIENT s AUTO. GAUGE FLOAT WELL & COVER
| CORROSION ALLOWANCE &1 AUTO. GAUGE INSPECT. OPEN. & COVER
¥ [ DESIGN METAL TEMP. — OF MINJMAX. ©| LEVEL GAUGE CONNS.
DESIGN SRECIRICGRAMITY DENUTY LBIFTH 45 c AVERAGING TEMP. BULB CONN.
TOTAL NET WORKING CAP. — MBBLS AUTO. GAUGE FLOAT STILLING WELL
MINIMUM NO..OF TANKS { COAL FILL OPENINGS
GAS BLANKET — MIN./MAX. IN. WATER >
"0
«
LADDER W/CAGE "
CIRCUMFERENTIAL STAIRS LY
SUCTION NOZ2LE PLATFORM "
SUCTION NOZZLE W/1” COUPLING ROLLING LADDER W/SELF-LEVEL TRDS. —l
FILL NOZZLE GROUNDING LUGS : A
FILL NOZZLE W/1” COUPLING MIXER SUPPORT LUGS 4 ‘_‘
STEAM NOZZLE — DOUBLE FLANGED LEVEL GAUGE SUPPORTS : ‘s
CONDENSATE NOZZLE ~ DOUBLE FLGD. FOAM LINE SUPPORTS . : -3 L
ROOF DRAIN NOZZLE — DOUBLE FLGD. INSULATION SUPPORTS R .
FOAM CHAMBER «w|__CATHODIC PROTECTION . 9@ —ta—ed l—t—23'sq
w|__FOAM TROUGHS ]
U1 MANHOLES — 20" OR 24" DIA. 2
Z [ _MIXER NOZZLE 2
Z| MIXERNOZZLE - W/BLIND FLG. (MH) {1 AUTO. LEVEL GAUGE
| FLUSH TYPE CLEANOUT, 3’ X 4’ &{ AUTO. LEVEL GAUGE. REMOTE
& | SAMPLE CONNECTION — 1" COUPLING & [ AUTO. LEVEL GAUGE, REMOTE PRESS.
8| TEMP. GAUGE CONN. — 1" COUPLING Q| TARGET LEVEL GAUGE )
<[  PRESSURE GAUGE CONN. B[ TARGET LEVEL GAUGE. W/ALARM
3| TEMP.CONTROLLER CONN. — 1" CPLG. Of TARGET LEV. GA. W/LIO. SEAL, ALARM D
Wl sucTioN NOZZLE — DBL. FLG. W/1” CPLG. 5 TEMPERATURE GAUGE : I. ALL STEEL PLATE 1S ’/‘B"
@[ SPECIAL CONNECTIONS S| FOAM GENERATOR ‘cor-Temn " excarfrT 8in '
HIGH & LOW LEVEL ALARMS o |___TANK HEATER (INSTALL BY ROPF WHCH 15 AsTi AL . 1TEm-No 3/-T-10 s
LEVEL GAUGE CONNS. | HEATER MANIFOLDS { INSTALL 8Y LOLTEN STEEL WiLL NoT '
HIGH & LOW PRESS. ALARMS S| PRESSURE VACUUM RELIEF VALVE Ge PAINTED COAL SURGE BIN
OPEN VENT (WITH RETURN BEND} 3 Load wl_u Wit BE VIED Foe
OPEN VENT (MUSHROOM} : BECHTEL
INSULATION LevELINDICATIoN
SAMPLE COOLER
PAINTING - INDRGANIC B iaic F2iagR CENTER PIN FOR PAINTER'S TROLLEY L BRECK INKIDGE PeasecT
BOTTOM PLATE COATING A PLANT 3/
.| WINDGIRDERS Ja\
I TANK STRAPPING . A TANK DATA &
Wi SPECIFICATIONS A LIST OF APPURTENANCES
ii[  FOuNDATION .
o A Issuap“" PNASE €524 A 208 Ne. SRAWING Ro. agy.
- 2 412 3-Ds-1-§
L] (e




1.9 Package Units

31-DS-V-1: Anion Beds Regeneration Assembly (31V-101)
31-DS-V-2: Cation Beds Regeneration Assembly (31V-102)
31-DS-V-3: Suspect Condensate Filter Regeneration Assembly (31V-103)

4-107



eva 14222  rgun. 3I-V-/0/

_ PACKAGE UNIT DATA SHEET 3.+ ASE DAOER NQ
APPUCEBLE TD: #2299SALS C PURCHASEQD Asault O RECLISITION NO.
NOTE: ZINDICAT=: NFORMATION YO BE COMPLETED 3Y PURCHASER:; INQLIRY NG, _

[ BY. MANUFACTURER
ORISR AR Das. PROIECT

patre _/Z2-/7-8¢ revision____0
wer__ 3l -~ POWER PLANT SERICE A A £ £

ASSENZLY

Anion Beds Regeneration Assembly Equipment

() Two (2) positive displacement diaphragm pumps for caustic feed
(one service, one spare)

e Flow measurement orifices, flow controllers and flow control
valves for nomal service, backwash, regeneration, slow rinse

and fast rinse operations:

° Control panel

. Skid for the above

FORM NO 130 (REVISED SEPT T3y

JOB NO.| DRAWING NOQ. | REV.

A\ [F9/30][ 15506 FoR PHASE BERO A [P lwn 4222|31-05-V-1 | O
'NO.| DATE ‘ . y |CH|PERC] sweeT__ L ___oF__{/




cwl8222  uwe_31-V-/0

PACKAGE  UNIT DATA SHEET #1:57 +4SE OROER NO. )
APPLICAGLE TO: PSIo"SALS !, PURCHASED AS3LT O REQL:SITION NG,
NOTE _ INDICATZZ .NFORMATION TQ 8E COMPLETED 8Y PURCHASER: INQUIRY 0. ___
3 BY MANLFACTURER oare L2472 EO0  pension__0

OR_S o=k, AR 2o sl e R NI DR ot T B TRy
wir_3/- 2

L/ = _ > = y
WEL PANT SEVICECATION BEDS LEEZENEATIoN ASSEMALY

Cation Beds Regeneration Assembly Equipment
. Two (2) positive displacement diaphragm pumps for acid feed
{one service, one spare)
] Flow measurement orifices, flow controllers and flow control
valves for normal service, backwash, regeneration, slew rinse
and fast rinse operations '

) Control panel

. Skid for the above

FOAM NO 130 (REVISED SEPT 72)

JOB NO.{, ORAWING NO. | REV.

/4222|3/-05-v-2| O
8ol 15SvE  FoR PHASE ZEPs A | a6l = ,
NO.| DATE BY lcH | PE U | SHEET QF




i (4222 w31~ V-/03

PACKAGE UNIT DATA SHEET Pu2~44SE OROER NO.
" APPUCABLE TO: PRr 03ALS C PURCHASE D AS: .7 O ' REQUISi TI0N NO.
NOTE:  INDICATES wFOAMATION TO BE COMPLETED v PURCHASER: INQUIRY NO
{7 8Y MANUFACTURER oaref2-42- 20 aevision O
R ZEEC i il D E e /DT T SITE SR LINIDRE DU T, &7 Ty
wr_3/- SOWEE ZLANT sernice SUSPECT CoMD FILTER RESEN. ASS

Suspect Condensate Filter Regeneration Assembly Equipment

0 Qne (1) 2,000 gallon precoat tank

o One (1) mixer

0 Two (2) 900 gpm precoat/holding pumps (one active, one spare)
0 One (1) control panel

0 One (1) loading platfaorm

0 One (1) skid for the above

FORM NO 130 (REVISED SEPT 12}

JOB NO.| ORAWING NO. | REV.

14222.13/-05-V-3 | D

B V%7 /oo 1550 FoR PHASE ZELO |4k | u
[no.] oate By |cm|PeRe, | sneeT__L__oF 1




4,10 Processing Equipment

31-DS-Y-2: Flue Gas Conditioning (31Y-105 A, B, C, D)

4-113



ZiageinT e
RECIPITATCR DRTA S22 T .:",_\‘I =
3;./-i2S 2
108 NO. }f}g;g-ooo —_— AL
PURCHASE ORDER NO.
REQUISITION NO.
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Numter of chambers 1
Width of each precipitator, ft. 40
Depth of each precipitator inlet ﬂange to outlet flange, ft. 87
Number of gas passages 4
Height of each passage, ft. 30
Width of each passage, in. 12
Design Pressure, positive "wg" TBD
Design Pressure, negative “"wg" TBD
Total numter of hoppers
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a. Material CsS
b. Thickness 3/8" min,
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Thermal Insulation 1
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4. Ductwork 18D
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2. Thickress TBD
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- a. Tatal Area, sq. ft. TBD
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flat projected area required for
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s for the performance guarantee)
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4.11 Data Sheets for Water and Waste Treatment Equipment

31-DS-Z-1: Cooling Water Chemical Féed Tank (31Z-101)
31-DS-Z-2: Suspect Condensate Filters (31Z-102 A, B, C)
31-DS-Z-3: Sodium Zeolite Softener Vessels (31Z-103 A, B, C)
31-DS-Z-4: Demineralizer Cation Units (31Z-104 A, B, C, D)
31-DS-Z-5: Demineralizer Anion Units (31Z-105 A, B,tC,fﬁ)
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PLANT 32 WATER SYSTEMS: RAW, POTABLE, COOLING

1.0 INTRODUCTION

Plant 32 includes the river water treating and the cooling tower

systems. A project-wide comprehensive water management plan has been
developed based on total reuse of waters within the project, resulting in
a zero discharge to public waters during normal operation. A schematic
flow diagram for the overall water management plan is presented in

Figure 1. The water management plan and its objectives are covered in
detail in Report VII and will not be discussed here further. It is
important to note that Plant 32 is virtually inseparable from Sewers and
Wastewater Treatment (Plant 34). Practically all of the treated effluent
" from the wastewater system is used as makeup in Plant 32. The wastewater
system is described in the process description for Plant 34.

The main elements of Plant 32 are:

) River water treatment
° Cooling water system

° Cooling tower sidestream treatment

Clarified filtered river water from Plant 32 is used as makeup to the
Plant 31 boiler feedwater treatment system.

As illustrated on water management Flowsheets 50-D-B-14 and 50-D-B-15 in
Report VII, updating of the overall water balance for the Phase Zero
design has generated flow rate numbers that are not always consistent
with those originally set as individual system design bases within Plants
32 and 34. The changes are, by and large, compensating and do not have a
significant impact on overall costs. Further refinements can be expected
as more data become available from the pilot plant and additional
optimization studies are performed. Accordingly, revisions to individual
system design bases to make them consistent with the updated overall
water balance have been deferred until the next phase of the work.
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Figure 1
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PLANT 32 WATER SYSTEMS

2.0 PLANT DESIGN

2.1 River Water Treatment

2.1.1 Design Basis

The principal source of fresh water for the plant is the Ohio River. The
river water treatment system prepares the river water for some of its
direct-end uses (cooling, firefighting, housekeeping) and for secondary
water treatment processes (boiler feedwater, process water). Water used
for drinking, food preparation and sanitary facilities is obtained from
onsite wells or plant river water that is treated in a package potable
water treating plant. -

The treatment of river water consists of screening, cold lime softening,
sedimentation/clarification, pH adjustment and filtration. The process
flow is illustrated on Flowsheet 32-D-B-4. The system is designed to
treat up to 10,000 GPM of river water. Normal flow rate through the
system will vary between about 5,700 and 7,000 GPM depending on rain-
fall. Rain runoff from building roofs and uncontaminated plant areas as
well as certain treated process wastewaters will be used to supplement
river water.

The cold 1ime softening and sedimentation operation is performed in a
reactor/clarifier. Conventional cold lime softening is used to reduce
the content of calcium and magnesium and, to a lesser degree, that of
silica. Dolomitic lime is used in the softening process to raise the pH
of the water thereby precipitating calcium and magnesium present as
carbonate hardness. It is expected that some of the silica will also
coprecipitate as a magnesium-silicate complex. Soda ash is also added to
precipitate calcium present as noncarbonate hardness. Sodium aluminate
and a polymer are added to aid settling of the suspended solids including
the chemical precipitate generated by the softening reactions.
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The pH of the softened effluent is lowered with sulfuric acid to prevent
post-precipitation in the filter media downstream of the softener.
Sulfuric, rather than hydrochloric, acid is used to minimize chloride
buildup in the cooling water system.

About 600 GPM of the clarified river water is filtered using four
anthracite filters and pumped as makeup to boiler feedwater treatment in
Plant 31. Sand is not used in these filters in order to avoid dis-
solution of silica which would be undesirable in boiler feedwater. The
balance of the clarified river water is filtered using five anthracite/
garnet dual media filters. This water flows to the utility/fire water
storage pond where it is blended with clean or cleaned-up storm runoff.
Filter backwash water is recycled to the reactor/clarifier.

Sludge resuiting from the c]arificat%on/softening process (clarifier
underflow) is combined with similar sludge from the Plant 34 coal storage
pile runoff treatment facility and is dewatered using rotary vacuum
filters. Conditioning of this sludge prior to filtration may be
necessary but no conditioning is included in the present design. The
need for conditioning will be studied in the next design phase.

The river water intake is designed for a flow of 10,000 GPM. The design
velocity through a pair of traveling screens is two feet per second. Six
2500 GPM pumps (four operating and two spares) are used to pump water
from the river to the reactor/clarifier.

The water analysis used for the system design is presented in Table 1.

The reactor/clarifiers are designed for a surface loading of 750 GPD/ftZ.

Four 80-foot diameter units are provided for processing 10,000 GPM of
river water.

2-2



DESIGN RIVER WATER- ANALYSIS

Parameter

Temperature (°F)

pH Range

Suspended Solids (mg/1)
Total Dissolved Solids (mg/1)
Sodium (as CaC03)

Calcium (as CaC03)
Magnesium (as CaC03)

Methyl Alkalinity (as CaCO3)
Sulfate

~_Chloride (as CaC03)

Silica (as 5102)

Carbon Dioxide, Free

TABLE

2-3

1

Before

Treatment

85
6.9-7.6
472
220
52
113
50
87
97
42

Af ter
Treatment
85
6.5-7.5
1
52
35
40
50
115
42
4



The anthracite filter design loading is 4 GPM/ftZ. Four vertical down-
flow pressure filters are provided. Three filters process 600 GPM while
one is being backwashed. The backwash utilizes air scour.

The dual-media filter design loading is 12 GPM/ft2 forward flow. Four
horizontal downward flow pressure filters filter 9,400 GPM while one is
being backwashed. Backwash utilizes air scour.

Vacuum filters are provided to dewater sludges withdrawn from the river
water and coal storage pile runoff treatment systems. The filter system
design basis is 165 GPM of sludge containing 4.2 wt% solids.” The unit
loading on the vacuum filters is 10 lb/hr/ft2 (total filter area). The
filter cake is expected te have a moisture content of 60%. Two filters
will be used, one operating and one spare. Filtrate is returned to the
reactor/clarifier for reuse.

2.1.2 Process Description

Ohio river water is screened to protect the 1ift pumps and Reactor/
Clarifiers (32Z-107 A through D). Water from the river intake structure
is pumped directly to 32Z-107 A through D. Controlled quantities of '
slaked dolomitic lime, soda ash, sodium aluminate and a polymer are

added, in liquid form, to the reactor/clarifier. Lime is slaked on

site. Aqueous solutions of the other chemicals are prepared on site and
the chemicals arc fed from day tanks. The clarifier effluent passes
through a Neutralizing Basin (32D-138) where sulfuric acid is added to
Tower the pH to approximately 7.0. '

About 600 GPM is pumped through Anthracite Filters (32Z-110 A through D)
to the Zeolite softener feed tank. The balance of the reactor/clarifier
effluent is pumped through 9,400 GPM capacity dual Media Filters (32Z-111
A through E) to the utility water/fire water storage pond. Effluent from

2-4



the coal storage pile runoff treatment facility and clean storm runoff
from uncontaminated plant areas are also routed to this utility
water/fire water storage pond.

The filters are backwashed with water from the utility water/fire water
storage pond. The backwash water, containing the filtered solids, is
returned to the reactor/clarifier. Reactor/clarifier underflow con-
taining an estimated 4.2 wt% of solids is sent to the 32D-136 sump, from
which it is pumped to two rotary Vacuum Filters (32Z-108 A and B) for
dewatering. Sludge produced from treating coal storage pile storm runoff
is dewatered with clarifier/reactor underflow. A conveyor system
delivers the filter cake to cake Storage Bin (32D-139) from where it is
periodically Toaded onto trucks that transport it to a landfill.

2.2 Cooling Water System

2.2,1 Design Basis
Two conventional, open circulating cooling water systems with mechanical
induced-draft cooling towers are provided. One system - circulating
water with a relatively low dissolved solids content - serves the Oxygen
Plant (Plant 15) and Steam Generation and Boiler Feedwater Treating
(Plant 31). The other systeh; which circulates water with relatively
high dissolved solid content (4,000 ppm TDS) serves the other process
plants.

The Low Solids Cooling Tower (32E-101) is designed to provide the

1,507 MM Btu/hr cooling requirement of Plants 15 and 31. This duty
includes the condensing load of the turbogenerator turbines in Plant 3]
and the condensing load of the compressor turbines in Plant 15.

The High Solids Cooling Tower (32E-102) is designed to supply the
1,290 MM Btu/hr cooling requirement of the process plants.
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An objective during the cooling water system design was to maximize the
use of treated process wastewater for cooling tower makeup. Treated
river water is used to supplement the treated process wastewater.

The cooling water distribution system, as well as individual plant uses
and return water temperatures are presented on Flowsheet 32-D-B-1. The
cooling tower system is illustrated on Flowsheet 32-D-B-2. Refer to
Flowsheet 32-D-B-3 for a preservation of the side stream water treatment
for the high solids system. '

The cooling tower capacities are as follows:

Low Solids High Solids
Cooling Tower Cooling Tower
Duty, mm Btu/hr 1,507 1,290
Inlet Temperature °F : 109 ' 102
Outlet Temperature °F 85 85
Circulation Rate, GPM 124,000 150,000
Windage Loss, % circulation 0.015 ©0.015
Cycles of Concentration 3 -3

Both cooling water systems are désigned for a supply water temperature of
85°,

The climatic conditions used for the cooling tower designs are:

° Atmospheric pressure: 14.4 psia
o Air Temperatures
- Inlet Temperature: -10°F to 96°F

- Wet Bulb Temperature: 78°F (maximum)

2-6



2.2.2 Process Description

Cooling Tower Makeup. The makeup water to the cooling towers is a
variable mix of treated river water and treated process water (refer to

water management Flowsheet 50-D-B-14).

(] Low Solids Cooling Tower - The makeup to the Low
Solids Cooling Tower (32E -101) is treated river
water plus treated wastewater. The total makeup
requirement to this tower is 4,520 GPM. Treated
process water will consist of 2,050 GPM (dry
weather) and 3,300 GPM (wet weather)

0 High Solids Cooling Tower - The makeup to the High
Solids Cooling Tower (32E-102) is composed of all
blowdown from the low solids cooling tower (approxi-
mately 1,500 GPM), plus treated river water as
needed to make up the total requirement of 3,132 GPM

Cooling Water Requirements. The cooling water requirements are as

- follows:

) Low Solids Cooling Water System - The design cooling
requirements for the plants served by the Low Solids
Cooling Tower (32E-101) are summarized in Table 2.
The.-total cooling duty is 1,507 MM Btu/hr which
includes a contingency allowance of 18.8%

° High Solids Cooling Water System - The design
cooling loads for the High Solids Cooling Tower
(32E-102) are summarized in Table 3. The total
cooling duty is 1,335 MM Btu/hr which includes a
contingency allowance of 11.1% -
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TABLE 2
COOLING WATER REQUIREMENTS
LOW SOLIDS COOLING TOWER

2-8

. Qutlet
Duty Flow Temperature
~ MM Btu/hr GPM °F
Plant 15 - Oxygen Plant : 831 71,600 108.2
Plant 31 - Steam Generation (and
Boiler Feedwater Treating) 393 29,100 112.0
Contingency 283 23,300 109.3
Total : 1,507 124,000
Average Qutlet Temperature °F 109.3
HIGH SOLIDS COOLING TOWER
Plant 1 - Coal Drying and Pulverizing 1.6 105 110
Plant 2 - Coal Slurry Preparation 26.2 2,100 110
- Plant 3 - H-Coa]O Preheating and Reaction 0.1 10 115
Plant 5 - H-Coal® Recycle Slurry Prep. 32.1 2,140 115
Plant 7 - Gas Plant 407.2 56,172 99.5
Plant 8 - Cryogenic Hyd. Purification 50.0 5,000 105
Plant 9 - Sour Water and Ammonia 198.4 19,835 105
Plant 12 - Gasification and Purification 402.5 36,761 106.9°
Plant 17 - Distillate Separation 25.0 4,760 95.5
Plant 18 - Naphtha Reforming 8.5 569 115
Plant 20 - Tankage 1.5 100 115
Plant 26 - Coal Receiving and Storage 3.0 200 115
Plant 35 - Stack Gas Scrubbing 31.0 . 5,640 96.0
Contingency 147.8 16,608 102.8
Total 1,334.9 150,000
Average Outlet Temperature °F 102.8



Cooling Water Additives. The cooling water treatment requires the use of

the following additives.

J Chlorine - Chlorine is added intermittently to the
cooling water system for bacteria and algae
control. A sidestream of the low solids cooling
water supply is used to carry the chlorine to the
tower basins. Separate chlorinators are used at
each tower, providing 992 1b/day of chlorine for the
Low Solids Cooling Tower (32E-101) and 1,200 1b/day
of chlorine for the High Solids Cooling Tower
(32E-102). :

Chloride content of the low solids circulating
cooling water is estimated to range from 90 to

120 ppm with an expected level of 115 ppm.
Concentrations for the high solids system are from
360 to 700 ppm with the expected level of 680 ppm.

Liquid chlorine from cylinders is vaporized in an
evaporator and fed to the chlorinator. The chlorine
is introduced into the cooling water system via a
water ejector which aspirates the chlorine and
dissolves it in the water. The water is con-
tinuously circulated through the ejector but the
chlorine is introduced intermittently. The
operation is timer-controlled. Dosage control is by
periodic wet analysis of the cooling water.

° Inhibitor - A chromate-based corrosion inhibitor is
- used 1in both circulating cooling water systems. It

is introduced into the low solids system at about
0.07 1b per 1,000 gallons of makeup water and is
carried over to the high solids system in the blow-
down from the former which constitutes the bulk of
the makeup to the high solids system. Control is by
automatic corrosivity contrpl.

° Acid - Sulfuric acid is added to both circulating
water systems to control pH.

° Dispersing Agent - A dispersing agent to minimize
fouling (mineral deposits on surfaces) is required
in both cooling water systems. The low solids
system requires 0.02 1b per 1,000 gallons of makeup
water, and the high solids system requires 0.052 1b
per 1,000 gallons of makeup water. The agents are
added as an aqueous solution via metering pumps.
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Alternative Drive for Circulating Water Pumps. For reliability, certain

cooling water circulation pumps will be run off alternate power with
utility backup. During emergencies that result in partial loss of
cooling water circulation, water will be preferentially diverted from
non-critical to critical users such that Steam Generation and Boiler

Feedwater Treating (Plant 31) will receive 100% of its normal require-
ment, the Oxygen Plant (Plant 15) will receive 25%, and those plants

serviced by the high solids cooling water system will receive 25%. This
will allow continuous operation of critical systems throughout the plant
so that if the emergency condition is severe enough, an orderly shutdown
can be undertaken.

2.3 Cooling Tower Sidestream Treatment

2.3.1 Design Basis

A sidestream from the high solids cooling water system is treated to
remove suspended solids and dissolved solids from the circulating cooling
water. This permits operating the tower at high cycles of concentration,
thus reducing the cooling tower makeup and blowdown rates.

A sidestream of the hot water return is treated in a 1lime softening

unit. The softener effluent is filtered with a set of five parallel
gravity sand filters and pumped to the high solids cooling tower. A
portion of the treated sidestream is stored and used to back wash the
filters. The softener underflow sludge is dewatered using vacuum filters.

The sidestream design flow rate was established at a conservative

7,100 GPM in view of the limited specific water analysis. This flow and
treatment should permit operation of the high solids tower at a concen-

tration ratio of three with an ample safety margin in spite of the data

shortcomings. The high solids cooling tower has an evaporation rate of

2,610 GPM, a makeup rate of 3,132 GPM and a blowdown rate of 478 GPM.



The sidestream water treatment for the high solids cooling water system,
including the lime softener underflow (sludge) dewatering scheme, is
illustrated on Process Flow Diagram 32-D-B-3.

2.3.2. Process Description

A sidestream flow of 7,100 GPM is diverted from the high solids cooling
water tower return header and fed to the Reactor Clarifier (32Z-103)
along with recycle streams from the Vacuum Filters (32Z-104 A, B and C)
and Sidestream Gravity Filter Backwash Sump (32D-102). The sidestream
treatment involves a partial softening of the high solids cooling water.
The reactor clarifier precipitates calcium and silica and partially
removes suspended solids. Dolomitic 1ime is added to raise the pH and
cause precipitation of calcium carbonates. Soda ash is added to effect
further precﬁpitation of calcium and magnesium. '

Additionally, silica is coprecipitated with magnesium hydroxide as a
magnesium silicate complex. Sodium aluminate and polymer are added as
coagulants, allowing colloidal particles to agglomerate and settle out.

The overflow from 32Z-103 is gravity fed to the Sidestream Gravity
Filters (32Z-102 A through E). A system of five gravity sand filters
operating in parallel is used. Each filter normally handles 1,436 GPM
(5.6 GPM/ftZ). When any of the filters is in the backwash mode, the

load on each of the four remaining operating filters increases to

1,795 GPM (7.1 GPM/ftZ). The fi]tered_water is collected and pumped to
the high solids cooling tower. A portion of the filtered water is routed
to the Backwash Water Storage Tank (32D-103) at an average rate of 89 GPM
which is the average backwash rate for the plant. Estimated filter
backwash frequency is once per day. Estimated filter backwash time is

20 minutes. For a perfectly staggered system, a backwash would occur
about once every five hours. '



The filters automatically backwash on differential pressure mode but
automatic controls limit backwashing to one filter at a time. The design
allows two filters to backwash end to end, with a third backwash
occurring an hour later. Each filter requires 2,545 GPM of  backwash
water for ten minutes (10 GPM/ftZ). Filter backwash water is collected
in the below-grade Sump (32D-102) and pumped back to the reactor clari-
fier at as steady rate as possible for reuse. The sump accommodates two
backwashes end to end and three additional backwashes in one hour inter-
vals. Two 150 GPM sump pumps operate "on/off" on high and low level
controls, providing flows up to 300 GPM.

An agitating system in the sump keeps the solid particles suspended.

The undeérflow (sludge) containing about 5% solids by weight is drawn from
the bottom of the Reactor/Clarifier (32Z-103) into a below grade Sludge
Surge Pit (32D-124). The tank is sized for two hours sludge retention
time and is equipped with a water jet sludge breaker. Abrésion-resistant .
progressing cavity pumps transport the sludge to the Vacuum Filters
(32Z-104 A, B and C). Three filters. are provided, two operating and one
spare. The filter design basis is ten pounds of solids filtered each
hour per square foot of filter material (10 1b/hr/ft2). Filtrate is
pumped back to 32Z-103. A filter cake, estimated to contain 48% solids
by weight, is discharged onto the Sludge Cake Conveyor (32T-101) and
transported to the elevated Sludge Cake Storage Bin (320-125). The
1,200 £t3 storage bin is sized to contain one day's production of sludge
cake. Trucks transport the waste solids to landfill.



2.4 Catalysts, Packings and Chemicals -
4 '

Packings
Iﬁitia] Estimated
Inventory Life
Gravels and Anthracite 12,700 ft3 3 years
Chemicals (Breakdown by System) A
River Water Treatment
Initial . Consumption (dry basis)
Inventory Average . Design
(pounds) (6,350 GPM) (10,000 GPM)
Dolomitic lime 150,000 6,480 1b/day 10,200 1b/day
Soda ash 250,000 12,700 1b/day 20,000 1b/day
Sodium aluminate , 7,000 - 1,320 1b/day 2,080 1b/day
Polymer ' 30,000 610 1b/day 960 1b/day
Sulfuric acid ‘

190 - 170 1b/day 270 1b/day (max.)

Cooling Water
' Design (average) Consumption (dry basis)

Chlorine 65,700 2,192 1b/day
Inhibitor 10,800 360 1b/day
Sulfuric acid 960 - 320 1b/day
Dispersing agent 10,800 360 1b/day

Cooling Water Sidestream

Design (average) Consumption (dry basis)

Dolomitic 1ime - 240,000 15,550 1b/day

Soda ash 100,000 4,470 1b/day

Sodium aluminate 25,000 820 1b/day

Polymer : 2,600 85 1b/day
A



2.5 Utility Balance

System
River Water Treatment
Cooling Water

Cdo]ing Water Sidestream

Total

(No other utilities required). -

Electric Power
Consumption (Operating)

980 kW
13,311

229
14,520 kW
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34.D-B-2353
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COOLING TOWER |
GPM
2043 DRY NoTE (1)
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RIVER WATER EVAPORATION
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)
124000 MISC,
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D-112 D-111 D-113 Kz101 E-101 E—111A,B H-101 H-102 D-122 D-121 D-123 K-102
DRY DAY DAY O0LING . LOW SOLIDS CHLORINATOR CHLORINE CHLORINE DAY DRY DAY COOLING
TANK FOR TANK FOR TANK FOR TOWER FANS COOLING UNIT EJECTOR EJECTOR TANK FOR TANK FOR TANK FOR TOKWER FANS
INHIBITOR DISPERSING ACID (LSCT) . TOWER {Lscm (HSCT) INHIBITOR DISPERSING ACID (HSCT) DuTY:
ACID j DUTY :1507 MMBTU/HR AGENT
. ! EVAPORATION
t
v . r—==-n
‘ !
]
| (®) <
S 124000 { [105.3] ‘ — F‘
. o K=101A-K
.W. RETURN . ~—araln
E 32-D-B-1 )— NOTE (3) MISC.
LOSSES
2 10 ¢

E-102

HIGH SOLIDS
COOLING TOWER

1305 MMBTU/HR ~ ' .

D-140
DISPERSING
AGENT
STORAGE TANK

LOW SOLIDS )
COOLING TGOWER F :
DRIFT (3 CYCLES) CONDUCTIVITY TRORTER o1 . CAKE TO
WG. NO. T LANDFILL
E-101 | 3270763 !
ORY 2_2050_< (=) L () 65 ;
WET S 3300 ¢ > 4520 < r ! 1 C.W. SUPPLY i
l - - {i} > 82-0-8-1 )
A S — ! o "
WATER - \ X X
— ) | 1
oRY l [N W ! S 1
| I pH 3
| ) pl
WeT 31350 < el S b - et .
TREATED G-101A-D ‘ : |
onI0 RATER 3t 2250 ¢ '
WRTER - o FIVITY, @ : 78 TO BLOWDOWN
EMERGENCY ! ! ~ T STORAGE/EQUALIZING TANK
MAKE~LIP ! i 1l % oes )
F——————— = N O R R it T Ty Sy 4 | b Il |
- : : I Wise EVAPORATION .
| . . v
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i ! ! ]
| : > 2610 € .
: ! COND. 1
\ ‘
DISPERSING ! : !
AGENT [102.4] | > 142412 ¢ — '
CH_RETURN | K-102A-K i“
> 32-0-8-1 ) : NOTE (3) I
i
cHOLING. TORER
SULFURIC DRIFT (6 CYCLES) L .
ACID R : ‘
" E-102 @ S 150000 ¢ [@5) -
@ F * C.H. SUPPLY
111 .
G-153A B > 1654 ¢ r - {1} > 32-0-8-1_»
D-113 _—" A, I i
NOTE (2) 1t I : :
’ I I
CORRO-
I NOTE (1) .
GCHLORINE NOTE (4) ' | SIVITY | py
e mmmmm e SR O Iy ey g
. | l
| m INHIBITOR
B 1 |
0 : AN
!f L ot N
, LA
i : [ Nl iy, e
TREATED RIVER WATER . O [ N S X 81| ISSUED FOR PHASE 0 v [l
S OFF SITE , - DISPER- ' K2
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1. BASINS FOR COOLING TOWERS E-101 AND E-102 '
1. 2 = FLows In gpm T0 BE_PROVIDED WITH COMPARTMENTS SO CELLS ~ SULFURIC ' BRECKINRIDGE PROJECT
R N i CAN BE TAKEN OUT OF SERVICE FOR REMOVAL OF ACID ! S 0.1 <
2. [[__]= TEMPERATURES IN °F ACCUMULATED SOLIDS. ) ! BRECKINRIDGE COUNTY PHASE 2ERD KENTUCKY
3. ALL EQUIPMENT NUMBERS ARE PREFIXED BY 32. 2. CHEMICAL DAY TANKS AND INJECTION PUMPS TO 1 Iy
a. ) = INTERMITTENT FLOW IN LBS/DAY BE LOCATED IN A HERATED SHED. EG 163A B ¥ PROCESS FLOW DIAGRAM “
3. FANS K-101A-K AND K-102A-K TO BE PROVIDED NOTE (2) b=lbs
5. DRy = DRY WEATHER WITH TWO FORWARD SPEEDS PLUS ONE REVERSE D-123 ’ , COOLING WATER SYSTEM
WET = WET HEATHER SPEED FOR DEICING. : | PLANT 32
6. NC = NORMALLY CLOSED 4. LINES FOR CHLORINE SYSTEM TO BE STEAM
) TRACED AND INSULATED. ' P P o,
1
¢ x @ 14222 32-D-B-2 1
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D-126 D-127 D-128 SD 129 D-125 T-101A4B Z-104A,8,C C-113AR,B,€" Z-103 D-124 H-103A.8B.C Z-102R-E . D-102 ] -D-103
LIME SOLUTION SODA_ASH ALUM SOLUTION  POLYELECTRIC SLUDGE_CAKE SLUDGE CAKE VACUUM FILTERS VACUUM , RERCTOR SLUDGE VACUUM PUNPS SIDESTREAM BACKHASH - BACKWASH WATER
TANK SOLUTION TANK TANK SOLUTION TANK  STORAGE BIN CONVEYORS RECEVER CLARIFIER  SURGE TANK GRAVITY FILTERS - SUMP. ; STORRGE TANK .
VESSELS 30/X30 X10° -,

: .
SIDESTREAM RETURN TO TOP OF H.S.C.T.
> 32-0-B-2 )

| ) D-103

SIDESTREAM FROM C.W. RETURN
) e > v : ) == o=
;- - L —
3& : G-113AB G-115
1.52 LB/MEAL. : OVERFLOW AB
i TO SEWER
D-126 G-164R48 ! L0202 :
I i
1
& @ 0.53 LB/MGAL. | ) 4 v, v YV
I ! S A A 3] &
D-127 E-165A4B | y
t '
2 1336 < > 1436 ¢ D 1436 <
& { . : (1795
E 0.08 LB/MGAL. ', : S 1438 <
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NOTE (8} Y |—— Y Y \ 4
k I r 3 'y 'y
¥
A 4
0.008 LB/MGRL.,{_ . A
NOTES (1} g
D-129  G-167AaB { it2) :
ﬁ : 1 X X )
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< ‘ l’ NOTES (3),(8)415)
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T 1 eue . _
. i .
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i
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‘ NOTES: 1 BRECKINRIDGE PROJECT
—_— = ; BRECKINRIDGE COUNTY PHASE ZERD KENTUCKY
i 1. FILTERS ARE AUTOMATIC BACKWASHING GRAVITY FILTERS 6. AVERAGE BACKHASH FLOW IS BASED ON ONE BRCKWASH PER DAY PER FILTER. .
WITH COMMON BACKWASH STORAGE TANK. AFTER 1 BACKWASH, FLOW 1S 150 GPM PROVIDED BY | PROCESS FLOW DIAGRAM
= f AETER END-TO-ENN BRCKHASHES: FLON 15 300 GPN PROVIDEG 8Y 2 PUMPS !
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3] conronent ARIFIER|CLARIFIE ChRE ; AND OCCURS ABOUT ONCE PER DAY PER FILTER. - — — —
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32D-131A.8

E 34-D-B-6 )

SLUDGE FROM
CSPR TREATMENT

LIME FEED SYSTEM

re———=== b
322-105R,8 ! 320-130R.B !
TRAVELING SCREENS ) LIME STORAGE HOPPERS \
THO 2‘X6* ) 1200 FT? EACH |
| |
32G-168A-F | 327-106R.B |
RAW WATER INTAKE PUMPS | LIME SLAKERS |
SIX., 2500 GPM. 65 BHP | 500 LB/HR EACH |
| |
32D-136 | 320D-131A.B |

SLUDGE SURGE TANK 1 L!ME SLURRY TRANKS
4,000 GAL. | 0 GAL. EACH |
CONCRETE \ |
| |
326-180A.8B | 326-1B9A-E
VACUUM FILTER FEED | LIME FEED PUMPS !
SLUDBE PUMPS (2) | 3 GPM EACH, 1.5 BHP
185 GPM, 12 BHP e e e e e 2

LIME FEED SYSTEM
320-130R,8B
-

322-106R,B

’ POLEMER TRANSFER PUMPS

326-171R-E

2POLYMER FEED PUMPS

326-169A-E!

32D0-132

W POLYMER STORAGE TANK
1000 GALLONS

32D-133A.8B
POLYMER MIXING TANKS

WITH MI
TWO 200 GAL.

[}
]
]
|
[}
[}
[}
[}
[}
1
! 326-170R.8
|
[}
'
!
1
1
t

2.0 GPM.

GPM EACH.

XERS

1.
" POLYMER FEED SYSTEM
[

!
|
]
!
J
J
J
'
}
L}
L}
|
}
374 BHP
i
1
i
i
i

3/4 BHP

SODA ASH FEED SYSTEM

i

32D-134

SODA ASH TANK
800 GAL.

326-172A-E

SODA ASH FEED PUMPS
2.0 GPM ERCH, 374 BHP

32D-135A.8B

ALUM STORAGE TANKS
5,000 GAL. EACH

326-173A-E

ALUM FEED PUMPS
0.5 GPM EACH., 3/4 BHP

[ I

ALUM FEED SYSTEM

SODA ASH FEED SYSTEM

SODA ASH

32D0-134 32G-172RA-E

322-107A-D

REACTOR/CLARIFIERS (4)
80’ DIAM. EACH

326-174A-D

R/C SLUDGE PUMPS (4)

40 GPM EACH.,

10 BHP

327-108A.8

NACUUM FILTERS.
10.5°DX10 ‘H.
TANK AND VACUUM PUMPS

327-102
CAKE CONVEYOR
187HX200 'L

32D-138

CAKE
10

STORAGE BIN
‘X12°X12’

H2S04 ——l

320-137
I

NEUTRAL1ZATION SYSTEM

oy O ] O

POLYMER FEED SYSTEM

&

RAW WATER FROM 328—188R—F?
OHIO RIVER e e
32Z2-105A.,8B
320-132 "“—““‘(:)
32D-133R.B 32G-171AR-E
32G-170A.,8 WATER ;

ALUM FEED SYSTEM

320-135A.8

]

ANTHRACITE FILTER SYSTEM

i

o

\

DQRL MEDIR FILTER SYSTEM

! 32D-137 | ! 326-176R-C ! t ] 326-178A-C ! 32c-114
! ACID TANK J ! FILTER FEED PUMPS ! ! FILTER FEEQ PUMPS (3) ! VACUUM RECEIVER VESSEL-
: 100 GAL. : : 300 GPM EACH, 13 BHP : : Si?OO GPM EACH, 210 BHP : RIVER WATER TREATMENT
! | 1 l | [}
! 326-175R.8 ! ! 326-177R,B ; ! { 326-179A.B : 32H-104
] ACID FEED PUMPS | 1 FILTER BACKWASH PUMPS I | FILTER BACKWASH PUMPS 1 VACUUM PUMP- )
| 0.1 GPM, 1/4 BHP | ) 0 GPM. 10 BHP 1 ] S000 GPM, 65 BHP ' RIVER WATER TREATMENT
| | ! 1} | ]
| 32Z-109A.B | : 32Z-110A-D : | . 327-111R-E X
] FLASH MIXERS 1 ] ANTHRACITE FILTERS ] ] DUAL MEDIA FILTERS (S) ]
| S BHP | | 8‘ DIAM. EACH | | }O'DXZO’L HORIZONTAL )
] ] ! ! ] . !
| 32J-101R.B : 32K-103R4B : | 1 _32K-104R,B4C :
[} ACID FEED [} 1 ANTHRACITE FILTER ] ] | DUAL MEDIA FILTER [}
1 CONTROLLERS | ] BACKWASH BLOWER } | BACKWASH BLOWERS ]
oo J \ 100 SCFH @ 30_PSI. 15 BHe_ L _THO. 200 SCFM € 30 PSI. 30 BHP ,
32G-181 320-138
VACUUM FILTRATE PUMP SURGE TANK
150 GPM, 5 BHP 40,000 FT3 |
326-176R-C 322-110A-D
32K-103R.B
32J-101A&B AIR 3 :
() 326-177A.8 i
LT ‘,é ] FALTERED Eﬁggzggé{li%
' ] 326-178AR-C_ .
| A 5 T |
320-138 i L sorey
2G-L79R-B | o’ S5 ORRRe PIRG
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M 32K-104R,BAC
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32G-173A-E
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32G-174A-D

32G-180A.8

320-
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)
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326-181

32C-114

327-108A.8

0 O—J/O
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32D-139
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FILTER CAKE
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BB

l o
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QESCRIPTION | * A s'?ggﬁs COMBINED | FaLTER ReC FILTRATE RR/C on RNETE?EQE ZEgSTE DUI-E%L%%M LRzElJMTEOD FLLTER ; BRECKINRIOGE COUNTY RECKINEEEEE)PROJECT KENTUCKY
COMPONENT HATER CSPR RECYCLE | BACKWASH | UNDERFLON OVERFL INFLUENT | FEED INFLUENT |pLANT use| CRKE :
FLON (GPM) 10,000 <55 <350 <200 100 <150 10,200 600 600 9400 8400 15 .
2l eH 6-9 ) 10.5 6.5-7.5 | 6.5-7.5 | 6.5-7.5 | 6.5-7.5 Y pLR§$OgSS§ Eh?gno%ggzﬁnENT
_J Ca (HE/L C €O 113 i 11 11 11 1t 11 ) "
&fig e/t c con) 50 ; 5 5 5 s s RIVER WATER TREATMENT
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©f sis2 (MG/L) 6.3 3 3 3 3 3 20880, ORAWING NO, nEv.
TR CL (ME/L) 30 30 30 30 30 30
OF ALK. (MG/L) 87 ' 3 9 9 3 3 14222 32-D-B-4 1
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COOLING WATER
OTHER PLANTS

COOLING. WATER

Ccws CWR

PLANT 2.0 TRAIN#1

PLANT 2.0 TRAIN#I

PLANT 3.0 TRAIN#I

PLANT 3.0 TRAIN#I

PLANT 3.0 TRAIN#!

PLANT 4.0 TRAIN# |

PLANTG.OTRAINS | {2

PLANT 50 TRAIN#I
PUMPS =200 GPM

PLANT 50 TRAIN#I
5H-101= 950 GPM
5H-102= 120 GPM

PLANT 2.0 TRAIN#2

PUMPS = 30 GPM

PLANT 2.0 TRAIN#2

2E-201= 290 GPM

PLANT 2.0 TRAIN#3

PUMPS = 30 GPM

PLANT 2.0 TRAIN#3
2€ - 301=290 GPM

[z90GPm]

PLANT 30 TRAIN#2
36-201 ABC

LUBE OIL COOLERS
=300 GPM

PLANT 3.0 TRAIN#2
OTHER PUMPS
=80 GPM

PLANT 3.0 TRAIN#2
COOLING SYSTEM
FOR 36-202 MOTOR

PLANT 4.0 TRAIN #2
4G-20SA=20G6PM.
46-205B=206FM.
OTHER PUMPS=40GRM.

36-101 ABC OTHER PUMPS COOLING SYSTEM 46-105 A=20GPM. COOLING SYSTEM FOR
PUMPS = 30 GPM 2E-101 = 290 GPM LUBE OIL COOLERS = 80 GPM FOR 36-102 MOTOR 46-105 B=206GRPM. 6K-101A, GK-101B,
= 300 GPM OTHER PUMPS=40 GPM. GK-201
;
' ey e [adeia (e
— L
- g
| —
t 1 i i
=) T s

PLANT 3.0 TRAIN#3
36- 301 ABC

LUBE OIL COOLERS
=300 GPM

I+
Ik

n
Ik

300 GPM}—|

PLANT 3.0 TRAIN #3
OTHER PUMPS
=80 GPM

80 GPM

PLANT 3.0 TRAIN#3
COOLING  SYSTEM
FOR 36-302 MOTOR

PLANT 4.0 TRAIN#3
46-305A=20 GPM,
46-305B=20 G.PM.
OTHER PUMPS=40 GPM.

PLANT 6.0 TRAINS 34
COOLING SYSTEM FOR
6K-301A, GK-3018,
GK-401

IORM. OGP M|
Max 26PM

IFNORM.0GPM|
MAX.2 GPM

ay

=

|

4
=]

ORM. 0GPM
MAX. 26PM

T

PLANT 2.0 TRAIN #4

PLANT 2.0 TRAIN#4

PLANT 3.0 TRAIN#4
3G-401 A BC

PLANT 3.0 TRAIN#4
OTHER PUMPS

PLANT 3.0 TRAIN#4
COOLING SYSTEM

PLANT 4.0 TRAIN #4
4G-405A=20 GPM.

PLANT 7.0 TRAIN#|
PUMPS = 140 6PM

PLANT 170 TRAIN#I
COOLING SYSTEM FOR
17K-101A, 171K-101 B

PLANT 17.0 TRAIN # |

NE-108A =1072 GPM
17E-108 B =1072 GFM
1TE-120 = 230 GPM

GS

NOT,

I.IT |S ASSUMED THAT GLYCOL FLOWS TO ALL PUMPS,
INCLUDING SPARES, AT ALL TIMES.

2% MAKE-UP REQUIREMENTS FOR INDEPENDENT CLOSED LOOP SYSTEMS
WITH SPECIFIC TEMPERATURE OR FAIL-SAFE REQUIREMENT. FLOWS
ARE A RESULT OF LEAKAGE OR OTHER ABNORMAL CONDITIONS.
ANMNUAL GLYCOL CONSUMPTION MNEGLIGIBLE,

H
NORTH PUMPS = 20 GPM 2E-401 = 290 6PM LUBE OIL COOLERS =80 GPM FOR 3G-402 MOTOR 46-405 8=20 GPM. sou'ro
6LYCOL = =300 GPM OTHER PUMPS:40 GEM GR SLceu
SYSTEM SYSTEM
1145 GPM
PLANT 3.0 TRAIN#5 PLANT 3.0 TRAIN#S PLANT 3.0 TRAIN#S PLANT 4.0 TRAIN#S PLANT 6.0 TRAINS 546
T 2 .
FLANT, 2.0TRAINSS RLANT2/0. TRAINAS 36-501 ABC OTHER PUMPS COOLING SYSTEM 46-505A= 20 GRM. COOLING SYSTEM FOR PLANT 5.0 TRAIN#2
PUMPS = 30GPM 2E-501 = 290 GPM LUBE OIL COOLERS =80 GPM FOR 36-502 MOTOR 46-505B=20 GRM. GK-501A,6K-501B, S5H-201= 950 GPM
=300 GPM OTHER PUMPS =40 GK-GOI S5H-202= 120 GPM
ZioGom
| IORM. OGP ORM 06}
5
'
It == PLANT 5.0 TRAIN#2
o = TR PUMPS 200 GPM
| | (I —
=1 B ‘ ‘ il I
T 300 GPM ECR T
140 GPM
PLANT 3.0 TRAIN#6 PLANT 3.0 TRAIN#6 PLANT 3.0 TRAIN #6 PLANT 4.0 TRAIN #6& l,_.
PLANT 2.0 TRAIN #6 PLANT 2.0 TRAIN# G 36-6o1 ABC OTHER PUMPS COOLING SYSTEM 4G-GOSA = 20 6.PM PLANT 1.0 TRAIN #2
PUMPS = 30 GPM 26-601 = 290 6PM LUBE OIL COOLERS =80 GPM FOR 3G- 602 MOTOR 46-6058= 20 GPM. PUMPS =140 GPM
=300 GPM OTHER PUMPS = 40 GEM.
N
PLANT 3.0 TRAIN#7 PLANT 3.0 TRAIN #7 PLANT 3.0 TRAIN#7 PLANT 4.0 TRAIN #7 PLANT 6.0 TRAINS 7¢8
.0 TRAI ANT TRAI .
PLANT 2:0. TRAIN#1 FLANT, 20 TRAIN®T 36-701 ABC OTHER PUMPS COOLING SYSTEM 4G-705A% 20 GRM. COOLING SYSTEM FOR f;z"t‘:og”’_fg"“s':z A
PUMPS = 30 GPM 2E-701 = 290 GPM LUBE OIL COOLERS =80 GPM FOR 36~ 702 MOTOR 4G-705B=20 GRM. GK-701A, 6K-7018, |7E-206;;IO;2 GP: £.3
=200 GPM OTHER PUMPS= 40 GEM 6K-801
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Equipment List




+wAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER ITEM DESCRIPTION

32 WATER SYSTEM

32C- 1138 VACUUM RECEIVER VESSELS

32C-113C VACUUM RECEIVER VESSELS

32D- 102 BACKWASH SUMP

32D-103 BACKWASH WATER STORAGE
TANK

320-111 HOLDING TANK FDR

DISPERSING AGENT L.S.C.T

320-112 HOLDING TK FOR INHIBITOR
(CHROMATE) L.S.C.T.

32D-113 HOLDING TANK FOR ACID
L.S.C.T
32D-121 HOLDING TANK FOR

DISPERSING AGNT H.S.C.T.

320- 122 HOLDING TANK FOR
INHIBITOR (CHROMATE)

320-123 HOLDING TANK FOR
SULFURIC ACID

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

NA

000000

NA

NA

NA

NA

000000
NA

000000

000000

000000



THE BRECKINRIDGE PROJECT

MAJOR EQUIPMENY LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

32D~ 124

32D-125

32D- 126

320- 127

32D0- 128

32D0-129

32D0- 132

32D-133A

320- 1328

32D- 134

32D- 135A

PHASE ZERO
.MAJOR EQUIPMENT LIST-14222

ITEM DESCRIPTION

SLUDGE SURGE TANK

CAKE STORAGE BIN

LIME SOLUTION TANK

SODA ASH SOLUTION TANK

ALUM SOLUTION TANK

POLYELECTROLYTE SOLUTION
TANK

POLYMER STORAGE TANK

POLYMER MIXING TANK

POLYMER MIXING TANK

SODA ASH SURGE TANK

ALUM STORAGE TANK

NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

NA

NA

000000
NA

000000
NA



THE BRECKINRIDGE PROJECT
JOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
~ MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION
32D-1358 ALUM STORAGE TANK 000000
NA
32D-136 SLUDGE SURGE TANK 000000
: NA
- !
32D-137 ACID TANK 000000
NA
32D-138 SURGE TANK 000000
NA
32D0-139 CAKE STORAGE BIN 000000
; NA
32D- 140 DISPERSING AGENT STORAGE 000000
TANK NA
32E-101 LOW SOLIDS COOLING TOWER 000000
(L.s.Cc.T.)
32E-102 HIGH SOLIDS COOLING 000000
TOWER (H.S.C.T.)
32E-111A CHLORINATOR L.S.C.T. l 000000
32E-111B CHLORINATOR L.S.C.T. 000000
NA

32G-101A L.S. CIRCULATING PUMP : . 000000



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

32G-1018B

32G-101C

‘32G- 101D

32G- 1024

32G- 1028

32G- 102C

32G- 1020

32G-112A

32G-1128

32G-113A

32G- 1138

ITEM DESCRIPTION

L.S. CIRCULATING PUMP

L.S. CIRCULATING PUMP

L.S. CIRCULATING PUMP

H.S. CIRCULATING PUMP

H.S. CIRCULATING PUMP

H.S. CIRCULATING PUMP

H.S. CIRCULATING PUMP

BACKWASH SUMP PUMP

BACKWASH SUMP PUMP

C.W. SIDESTREAM RETURN
PUMP

C.W. SIDESTREAM RETURN
PUMP

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

000000

000000

000000

000000

000000

000000

000000
NA

000000
NA

NA

NA



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
_ MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION
Ll

32G-114A . RECYCLE WATER PUMP TO 000000
LIME SOFTENER NA
32G-1148 RECYCLE WATER PUMP TO 000000
LIME SOFTENER NA
32G-115A BACKWASH WATER SUPPLY 000000
PUMP NA
32G- 1158 BACKWASH WATER SUPPLY 000000
PUMP ' NA
32G-121A SLUDGE FEED PUMP Q00000
NA
32G-1218 SLUDGE FEED PUMP ! 000000
NA
32G-121C SLUDGE FEED PUMP 000000
NA
32G-121D SLUDGE FEED PUMP 000000
NA
32G-151A RECIPROCATING PUMP FOR 000000
DISPERSING AGENT LSCT NA
32G-1518 RECIPROCATING PUMP FOR ©00000
DISPERSING AGENT L.S.C.T NA
32G-152A RECIPROCATING PUMP FOR ©000000

INHIBITOR L.S.C.T.



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

32G- 1528

32G- 1534

32G- 1538

32G- 16 1A

32G- 1618

32G- 162A

32G- 1628

32G-163A

32G- 1638

32G- 164A

32G- 1648

ITEM DESCRIPTION

RECIPROCATING PUMP
INHIBITOR L.S.C.T.

RECEIPROCATING PUMP
ACID L.S.C.T.

RECIPROCATING PUMP
ACID L.S.C.T.

RECIPROCATING PUMP

DISPERSING AGENT H.

RECIPROCATING PUMP

DISPERSING AGENT H.

RECIPROCATING PUMP
INHIBITOR H.S5.C.T7.

RECIPROCATING PUMP
INHIBITOR H.S.C.T.

RECIPROCATING PUMP
H.S.C.T.

RECIPROCATING PUMP
H.S.C.T.

LIME FEED PUMP

LIME FEED PUMP

FOR

FOR

FOR

FOR

FOR

FOR

THE BRECKINRIDGE PROJECY

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000

NA

000000
NA

000000
NA

000000
NA

NA



THE BRECKINRIDGE PROJECT
..\JOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER !

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION
32G- 165A °. SODA ASH FEED PUMP 000000
NA
32G- 1658 SODA ASH FEED PUMP 000000
NA
32G- 166A ALUM FEED PUMP 000000
. NA
32G- 1668 ALUM FEED PUMP ' 000000
NA
32G-167A POLYELECTROLYTE FEED 000000
PUMP NA
32G-1678B POLYELECTROLYTE FEED 000000
PUMP NA
32G- 168A RAW WATER INTAKE PUMP 000000
NA
32G- 1688 RAW WATER INTAKE PUMP 000000
NA
32G- 168C RAW WATER INTAKE PUMP ‘ 000000
NA

- 1

32G- 168D RAW WATER INTAKE PUMP 000000
NA
32G- 168E RAW WATER INTAKE PUMP 000000

NA



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
_MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPVION
32G- 168F RAW WATER INTAKE PUMP 000000
NA
32G-169A LIME SLURRY FEED PUMP 000000
NA
32G- 1698 LIME SLURRY FEED PUMP . ) 000000
NA
32G-169C LIME SLURRY FEED PUMP 000000
NA
32G- 169D LIME SLURRY FEED PUMP : 000000
NA
32G- 169E LIME SLURRY FEED PUMP - . 000000
NA
32G-170A - POLYMER TRANSFER PUMP 000000
NA
32G-1708 POLYMER TRANSFER PUMP 000000
NA
32G-171A POLYMER FEED PUMP 000000
NA
. 32G-171B POLYMER FEED PUMP 000000
NA
32G-171C POLYMER FEED PUMP ) 000000

NA



THE BRECKINRIDGE PROJECT
....DR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION
32G-171D POLYMER FEED PUMP 000000
NA
32G-171E POLYMER FEED PUMP - 000000
NA
32G-172A SODA ASH FEED PUMP 000000
' NA
32G- 1728 SODA ASH FEED PUMP 000000
NA

L] ) -

32G- 172¢C SODA ASH FEED PUMP 000000
NA
32G-1720 SODA ASH FEED PUMP 000000
NA
32G- 172€ SODA ASH FEED PUMP ' 000000
NA
32G- 173A ALUM FEED PUMP 000000
: NA
32G-1738 ALUM FEED PUMP 000000
NA
32G-173C ALUM FEED PUMP 000000
NA
32G- 173D ALUM FEED PUMP 000000

NA



THE BRECKINRIDGE PROJECY
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
MAUOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION
32G-173E ALUM FEED PUMP 000000
NA
32G-174A REACTOR/CLARIFIER SLUDGE 000000
PUMP NA
32G- 1748 REACTOR/CLARIFIER SLUDGE 000000
PUMP NA
32G-174C REACTOR/CLARIFIER SLUDGE 000000
PUMP NA
32G- 174D REACTOR/CLARIFIER SLUDGE 000000
PUMP NA
32G-175A ACID FEED PUMP 000000
NA
32G-1758 ACID FEED PUMP 000000
NA
32G-176A FILTER FEED PUMP 000000
NA
32G-1768B FILTER FEED PUMP 000000
NA
32G-176C FILTER FEED PUMP 000002
N
32G-177A FILTER BACKWASH PUMP 000000

NA




THE BRECKINRIDGE PROJECT
mmuOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION
32G-177B FILTER BACKWASH PUMP 000000
NA
32G-178A FILTER FEED PUMP 000000
NA
32G- 1788 FILTER FEED PUMP . | 000000
‘ NA
32G-178C FILTER FEED PUMP 000000
: NA
32G-179A FILTER BACKWASH PUMP 000000
NA
32G- 1798 FILTER BACKWASH PUMP 000000
NA
32G- 180A VACUUM FILTER FEED PUMP 000000
) : NA
32G- 180B , VACUUM FILTER FEED PUMP 000000
. NA
32G- 181 VACUUM FILTRATE PUMP ‘ 000000
NA
32G- 182A UTILITY WATER PUMP 000000
: NA
32G- 1828 UTILITY WATER PUMP . 000000

NA



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

32H- 101

32H-102

32H- 103A

32H- 1038

32H-103C

'32J-101A

324-101B

32K- 1034

32K - 1038

32K- 104A

32K - 104B

ITEM DESCRIPTION

CHLORINE EJECTOR LSCTV

CHLORINE EJECTOR HSCT

VACUUM PUMP

VACUUM PUMP

VACUUM PUMP

ACID FEED CONTROLLER

ACID FEED CONTROLLER

AIR BLOWER

AIR BLOWER

AIR BLOWER

AIR BLOWER

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

NA

NA

NA

000000
NA

NA

NA

NA

000000
NA

NA

000000
NA

000000
NA



mauOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

32K-104C

32T-101A

327-1018

327-102

32Z-102A

32z-1028

32Z-102C

32Z-102D0

32Z-102E

322-103

32Z-104A

ITEM DESCRIPTION

AIR BLOWER

CAKE CONVEYOR

CAKE CONVEYOR

FILTER CAKE CONVEYOR

SIDESTREAM FILTER

SIDESTREAM FILTER

SIDESTREAM FILTER

SIDESTREAM FILTER

SIDESTREAM FILTER

LIME SOFTENER

VACUUM FILTER

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

NA

000000
NA

NA

NA

NA

000000
NA

000000
NA

000000
NA

NA

000000
NA

000000
NA



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

32Z- 1048

32Z-104C

32Z-105A

32Z- 1058

32Z-107A

32Z-1078

32Z-107C

32Z-107D

32Z-10BA

32Z- 1088

322~ 109A

ITEM DESCRIPTION

VACUUM FILTER

VACUUM FILTER

TRAVELING SCREEN

TRAVELING SCREEN

REACTOR/CLARIFIER

REACTOR/CLARIFIER

REACTOR/CLARIFIER

REACTOR/CLARIFILER

VACUUM FILTER SYSTEM

VACUUM FILTER SYSTEM

FLASH MIXER

e ——

THE BRECKINRIDGE PROJECT

PHASE ZERO
.MAJOR EQUIPMENT LIST-14222

000000
NA

000000
NA

' 000000

NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

NA

000000
NA



maJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

32Z-109B

32Z-110A

32Z-1108

322-110C

32Z-110D

32Z-111A

32Z-111B

32Z-111C

32Z-111D

32Z2-111E

32Z-164

ITEM, DESCRIPTION

FLASH MIXER

ANTHRACITE FILTER

ANTHRACITE FILTER

ANTHRACITE FILTER

ANTHRACITE FILTER

DUAL

DUAL

DUAL

DUAL

DUAL

LIME

MEDIA FILTER

MEDIA FILTER

MEDIA FILTER

MEDIA FILTER

MEDIA FILTER

SLURRY FEED SYSTEM

THE BRECKINRIDGE PROJECT

PHASE ZERO

. MAJOR EQUIPMENT LIST-14222

000000
NA

000000
NA

000000
NA

NA

000000
NA

NA

000000

NA

NA

000000

NA

NA

NA



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ETEM NUMBER

322-165

322-166A

322- 1668

ITEM DESCRIPTION

SODA ASH FEED SYSTEM

RIVER WATER LIME SLURRY
FEED SYSTEM

RIVER WATER LIME SLURRY
FEED SYSTEM

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LEST-14222

NA

000000
NA

NA

000000



Data Sheets
and Sketches




4.1 Data Sheets for Tanks

32-DS-D-03:  Backwash Water Storage Tank (32D-103)
32-DS-D-140: Dispersing Agent Storage Tank (32D-140)

4-1




R&CS.F.

Form 173 (4/77

BACK WASH WATER. STORASE TANK

TANK NO. 32p-103 VENT NOZZLE ir GENERAL NOTES
SIZE, DIA. X HEIGHT ~ 2722’ RIM VENTS 14222 -
CAPACITY (42 GAL. BBLS) 1439 MANHOLE — 20" b LONSTRUCTION 1s To  BE TPER APL-LSO - BECHTEL SP&c. p-).
ROOF TYPE caNE ||  MANHOLE — COMB. EMER, RELIEF -
BOTTOM TYPE ELAT | ¥ PONTOON MANHOLE — 20" 20" 1. CoeeosioN ALLOWAMCE SHALL BE ADDED TO ROOF,Borrom, SHELL
FILLING RATE-BPH 7 2| GAUGE HATCH NOZZLE v
EMPTYING RATE-BPH 7 <" ROOF DRAIN, FLEX, PIPE CALCULATED THICKNESS .
«|__BEARING PLATES yes || BLANKET GAS INLET — 2" FLG.
Y |_DRAW-OFF Sump | GASBLANKET PC 2" FLG. NOZZLE
o[  WATER DRAW CONN. & | AUTOMATIC BLEEDER VENT
¥| STORAGE TEMP. °F s02 | €| AUTO.GAUGE FLOAT WELL & COVER
<| CORROSION ALLOWANCE Yy & |__AUTO. GAUGE INSPECT. OPEN. & COVER
| DESIGN METAL TEMP. — 9F h.N.JMAX. 125 | ©|  LEVEL GAUGE CONNS. v
DESIGN SPECIFIC GRAVITY /.0__| [ AVERAGING TEMP. BULB CONN.
TOTAL NET WORKING CAP. — MBBLS 1.4 AUTO. GAUGE FLOAT STILLING WELL e
MINIMUM NO. OF TANKS
GAS BLANKET — MIN./MAX. IN. WATER AT M
15cos 1T, P 0.65
MATERIALS oF CopsTRUCTIoN | €& o
LADDER W/CAGE YES
CIRCUMFERENTIAL STAIRS
SUCTION NOZZLE 7 PLATFORM _ ( Roor Ac¢ESSD NES
SUCTION NOZZLE W/1” COUPLING ROLLING LADDER W/SELF-LEVEL TRDS.
FILL NOZZLE v GROUNDING LUGS YES .
FILL NOZZLE W/1” COUPLING MIXER SUPPORT LUGS
STEAM NOZZLE — DOUBLE FLANGED LEVEL GAUGE SUPPORTS YES
CONDENSATE NOZZLE — DOUBLE FLGD. FOAM LINE SUPPORTS ,
ROOF DRAIN NOZZLE — DOUBLE FLGD. INSULATION SUPPORTS No 22
FOAM CHAMBER «|__ CATHODIC PROTECTION
w| FOAM TROUGHS u
&3 |__MANHOLES — 20" OR 24" DIA, EER -
Z|__MIXER NOZZLE >
2| MIXER NOZZLE — W/BLIND FLG. (MH) [ AUTO. LEVEL GAUGE
i | _FLUSH TYPE CLEANOUT, 3 X &' €| AUTO. LEVEL GAUGE, REMOTE
% | SAMPLE CONNECTION — 1” COUPLING & | AUTO. LEVEL GAUGE, REMOTE PRESS.
2| TEMP. GAUGE CONN. — 1" COUPLING & | TARGET LEVEL GAUGE o
<|  PRESSURE GAUGE CONN. B[ TARGET LEVEL GAUGE, W/ALARM ! KN
| TEMP. CONTROLLER CONN. — 1" CPLG. O|  TARGET LEV. GA., W/LIQ. SEAL, ALARM , 1
%1 SUCTION NOZZLE — DBL. FLG. W/1" CPLG. 2| TemPERATURE GAUGE I"—— 22 1
@|  SPECIAL CONNECTIONS < FOAM GENERATOR h
HIGH & LOW LEVEL ALARMS @ | TANK HEATER (INSTALL BY
LEVEL GAUGE CONNS. Q| HEATER MANIFOLDS (INSTALL BY
HIGH & LOW PRESS. ALARMS S| PRESSURE VACUUM RELIEF VALVE
OPEN VENT (WITH RETURN BEND) v
OPEN VENT (MUSHROOM) BECHTEL
INSULATION MonE
SAMPLE COOLER -
FAINTING ( BEcHTEL s7D.) X-Saz GENTERRINFEA PAINTER'S TROLLEY YES 4 Barwasne WATER STORAGE
BOTTOM PLATE COATING JES YA\ 7ANK
4| WINDGIRDERS A
I | TANK STRAPPING NO A TANK DATA &
W/l - SPECIFICATIONS D-50y + APL|LbSo . LIST OF APPURTENANCES
S D0 |sld 155ut ko Pt givo Lo i Y
w FOUNDATION D, WALL
w :_v____:-ﬁ__.sx.gezf_&mg Alcrike — i
- | - o | cnas Pasme] cuse | i | e
S e S 14222 | 32-ps:p-a3 |0




R&C S.F.

Visiv e LANT

Form 17314177

TANK NO. 22 p-140 VENT NOZZLE v/
SIZE, DIA. X HEIGHT n"xss’ - RIM VENTS GENERAL NOQTES. :
CAPACITY (42 GAL. BBLS) 2(0 | MANHOLE — 20" 20" G 14222 -
ROOF TYPE Cem€ Jep| MANHOLE — COMB. EMER. RELIEF |. CoNSTRUCTION 15 To BAE PER API-LSD <+ BECHTEL SPEC  b-/.
BOTTOM TYPE FiaT | Y| "PONTOON MANHOLE — 20"
FILLING RATE-BPH - 5 GAUGE HATCH NOZZLE - 1. CofRos10n) ALLOWAANCE. sHALL AE ADDED 7o RRor, BoTom,
EMPTYING RATE-BPH 7 >|__ ROOF DRAIN, FLEX, PIPE
«|__ BEARING PLATES veS |1 BLANKET GAS INLET - 2" FLG. AND SHEW CALCULATEDR THICKNESS .
7| DRAW-OFF stii? & | GASBLANKET PC 2" FLG. NOZZLE
o[ WATER DRAW CONN. T | AUTOMATIC BLEEDER VENT
§ STORAGE TEMP. °F 100 | €| AUTO.GAUGE FLOAT WELL & COVER
| CORROSION ALLOWANCE %" 5 AUTO. GAUGE INSPECT. OPEN. & COVER
¥ | DESIGN METAL TEMP. — °F MIN./MAX. ©|  LEVEL GAUGE CONNS. v
DESIGN SPECIFIC GRAVITY 1.2 @ [ AVERAGING TEMP. BULB CONN.
TOTAL NET WORKING CAP. — MBBLS 0.195 AUTO. GAUGE FLOAT STILLING WELL
MINIMUM NO. OF TANKS ]
GAS BLANKET — MIN./MAX. IN. WATER AT M s
NISCOS 1T/ cps 19.4
MATERIALS ofF (ONSTRYU (119N
304 L STAINLES:S LADDER W/CAGE YES
CIRCUMFERENTIAL STAIRS =
SUCTION NOZZLE / PLATFORM ( Rook A CCESS) YES
SUCTION NOZZLE W/1” COUPLING ROLLING LADDER W/SELF-LEVEL TRDS.
FILL NOZZLE v GROUNDING LUGS YES
FILL NOZZLE W/1” COUPLING MIXER SUPPORT LUGS
| STEAM NOZZLE — DOUBLE FLANGED LEVEL GAUGE SUPPORTS YES
CONDENSATE NOZZLE — DOUBLE FLGD. FOAM LINE SUPPORTS
ROOF DRAIN NOZZLE — DOUBLE FLGD. INSULATION SUPPORTS AD i
FOAM CHAMBER o |___CATHODIC PROTECTION 15
«»| FOAM TROUGHS 4
5| MANHOLES - 20" OR 24" DIA. 247 |2
2| mixerNoZZLE s
2| MIXER NOZZLE — W/BLIND FLG. (MH) | AUTO. LEVEL GAUGE
2| FLUSH TYPE CLEANOUT, 3’ X 4 & | _AUTO. LEVEL GAUGE. REMOTE
& |._SAMPLE CONNECTION — 1” COUPLING @ (  AUTO.LEVEL GAUGE, REMOTE PAESS.
2| TEMP. GAUGE CONN. — 1" COUPLING & | TARGET LEVEL GAUGE s
<[ PRESSURE GAUGE CONN. 9| TARGET LEVEL GAUGE, W/ALARM
—}| TEMP. CONTROLLER CONN. — 1" CPLG. O  TARGET LEV. GA., W/LIQ. SEAL, ALARM
%[ SUCTION NOZZLE — DBL. FLG. W/1" CPLG. 2| TEMPERATURE GAUGE :
% | SPECIAL CONNECTIONS 2 _Foam GENERATOR b ’0° -
. HIGH&LOWLEVELALARMS | | TANK HEATER (INSTALL BY v 1
LEVEL GAUGE CONNS. maaain || @] HEATER MANIFOLDS ( INSTALL BY
HIGH & LOW PRESS. ALARMS  _ ~ | S| _PRESSURE VACUUM RELIEF VALVE
OPEN VENT (WITH RETURN BEND) v
o - spen] OPE T (MUSHROOM) BECHT EL
e ) | [ __INSuLATION -
SAMPLE COOLER _
PANTING _ ( BECHTEL STD) | x- 502 | _CENTERPIN FOR PAINTER'S TROLLEY 2 PISPERSAIG ALEOT STORASE TABK
_ BOTTOMPLATECOATING | ygS | o ) 3 2 - 140
| WINDGIRDERS B P L A :
| TANK STRAPPING o | [ - A . TANK DATA &
g SPECIFICATIONS el W Y A LIST OF APPURTENANCES
FOUNDATION "
u CoMCRETE. KINGwALL. = o A 1_/‘1,1 Sue Fod Pinse 2Efo I by w 108 e oRawIng W v
— et 1= — EllodiRe i 14222- | 32-Ds- D~ /40 | O
s =D — ez




4.2 Data Sheets for Exchangers

32-DS-E-01: Low Solids Cooling Tower (32E-101)

32-DS-E-02: High Solids Cooling Tower (32E-102)
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COOLING TOWER DATA SHEET

Customer Manufacturer
Location Equip. No._E=IO]|
unie __LDW SOLMYS COOLINGEr TRWER SC No.
Number Required l Item No
GENERAL
Selection. . . . . . . ... .0ttt PRI

Tower Model

DESIGN & OPERATING CONDITIONS
*CirculatingWater Flow,. . . . . . ... .. o0 Ib/h
*Hot (inlet) Water Temp. . . . . . . . o v v v v o v o o s o v - I

Tower Pump Head, . . . . . . . v ot o v v o o o s s o o s a0 oo fe
Total Fan B.H.P., (Driver Output) . . . . . . . ¢t ot oo v n oo

Drift Loss, % of circulatingflow . . . . ... ... ....... b

Evaporation Loss (atdesign). . . . . . ... . ... m e A_S o3

*DesignWind Load, . . . . . .« « v vt v v oo o e o e oo Ibs/sq ft
................ ML/hr
*DeLigN SEISMMIC LOB, ..o « 5 s s @6 a 6 5w e o oo oo e e %G

*Tower Site (ground level, roof, etc) . . . . .. ... ... .c.. ..

*Elevation Above Sea Level,. . . . . . .. ... oie o HE

*Tower Exposure. . . . . . . .. ... A AR e AR

STRUCTURAL DETAILS

Numberof Cells. . . . . . . . ..ottt ot v oo oe vt noan
FanspPer GBIl « o .o a i oo s 9.5 65 s w e o @ oo e e e s s aae
To‘talNumborofF-ns ot e e e e et e e e w R R S 08 R W 68 e
Nominal Cell Dimen. LxW, . . . R ft
Overall Tower Dimension, LxW . . . . . . ... ... ... ... ft
Height-Basin Curbto FanDeck,. . . . . . . .. ..o oo v fr
FanStack Height,. . . . . . . . . . ..t ottt vt vt e o ft
Overall Tower Height, ft
Inside Basin Dimensions,. . . . . . . . . .+ ¢ v o 0t e e e e e e ft
*Column Extensions, Perimeter, below . . . . . . .. ... ... ..
BESINCUrD, : - < o e o s @ & 9 e . ft

internal, below curb, . . . . . . . . . . ft

AnchOrage . . . « . o o« o o s o o o sts o+

Hot Water Inlet-Number . . . . . . . . .« ot v v v v v oot oo v v
Nom. Diameter, . . . . . . ... .. .. v . . in

DeSEription . . « <« o s s s s ais w5 88 o8 s

JOB NO. [42_22__

DATA SHEET REV!
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45

47

49

COOLING TOWER DATA SHEET

Customer Manufacturer
Location Equip. No. E=-lo2.
unin_HI1GH SDLIDS CopLiNGE TOWER SC No.
Number Required ' ' Item No
GENERAL
SOIGCTON... o s ;oo 50 sw e mios sminn % 0w e mip e a e s e
TOowerModal . .. ... . s .0 55,3 sa®as s 58 es 5N Ts 8 EET @8 -
TYBO —LADUCED DRAET

VESIGN & OPERATING CONDITIONS.

*Circulating Water Flow,. . . . .. ... ... e Ib/h
*Hot (inlet) Water Temp. . . . . . ... ... ... P, %
*Coid (outlet) Water Temp . . . . . . . . . oo oo v v v onn %k
Wet BUIB TEMP,, NIt o0 v v cioia svm o a s 60w o o cem s aF
ATRBRNE: & o sitfm & 2 5 0% 50 5 3 5803 %k

Tower PUump He&G, . . v ¢ o ¢ o o = oo o o v o s s = m o oo o nieoe fx
Tows! Fan B.H.P., (Driver OQutput) . . . . . . . .. oo v v v v v,
Drift Loss, % of circulatingflow . . . . ... ... ..........
Evaporation Loss (at design). . . . . . . .. e s a s § GPM .
*DesignWind Load, . . . ... . ... ..o 'e v ibslsq ft
.................... ML/hr

*Design Seismic Load, . . . . . . . . ..ottt et .. %G
*Tower Site (ground level, roof, etc) . . . . .. ... .........
*Elevation AboveSea Level,. . . . . . .. ... ... ....... ft
*TOWNEXDOSUTE: » 3 cw s 5 s 0o % SACHI s MR35 EFHHS &

A 95000 000  (150,0004 prn)

o2,

%5

78

Q. 0IX

D asso

STRUCTURAL DETAILS

NumberofCells. - . . . . ... .. ... ... ... uo.n
PEamsper Call: ; s o v s s man 6 s wm 9 s s 2w as siamas ¢ &is s
Total Numberof Fans . . . . . ... ...........0.0.....
Nominal Cell Dimen. LxW, . . . . ... ... ... .ccooe.. ft
Overall Tower Dimension, LxW. . . . .. ... .......... ft
Height-Basin Curb to Fan Deck,. . . . . ... ..... o fr
FanStack HOIGNT,. . . . o c v oo vono o sioamensuows ou ft
Overall Tower Height, . . . . . ... ... ,.. f
Inside Basin Dimensions,. . . . .. . . . . ... .......... ft
*Column Extensions, Perimater, below . . . . . ... ... ... ..
DASINVEUED, .. . + + » = & @ o6 s & . e ft

Internal, below curb, . . . . . . . % s ow T

Anchorage . . . . . . . . . . ... .. ...

Hot Water Inlet-Number . . . . . . . ... ... .........-..
Nom. Diameter, . . . . . . . ... ... ° . . in

Description « < @ s ¢ s 4 3% .5 5 5 3 9005 & & o =

1)

No Basiw €2 TFoumps.

2)

Nummgn OF CEues M ()G - & =

1)

Motra 200 HP

S5' LWIBE X &40 Lovg

75 WiNE X G40 ' x LS. TAaLL

jo8NO. fY¥222

DATA SHEET

REV.

REV.

Wil S s 2 EsD

32-bs—-F-Q2

)

JaN
PN
P
D
)

FORM 160 (11/79

SHEET. 1 __oF__ @/




4.3 Data Sheets for Pumps and Drivers

32-DS-G-01:
32-05-6-02:
32-DS-6-12:
32-05-G-13:
dgan -6
32-D5-G-68:
32-DS-G-82:
32-05-G-115:

Low Solids Cooling Water (326-101 A, B, C, D)
High Solids Cooling Tower (326-102 A, B, C, D)
Backwash Sump Pump (32G-112 A, B)

Cooling Water Sidestream Return (32G-113 A, B)
Recycle Water to Lime Softener (32G-114 A, B)
Raw Water Intake Pumps (32G-168 A, B, C, D, E, F)
Utility Water Pump (326-182 A, B)

Backwash Water Supply (32G-115 A, B)

4-9



FORM NO 130 (REVISED SEPT 72)

CENTRIFUGAL PUMP DATA SHEET

108n0. 74222 rpyyg 32-C-10/ A BED

PURCHASE ORDER NO.
APPLICABLE T0: PROPOSALS C PURCHASE _ ASBUILTO REQUISITION NO.
NOTE: O INDICATES INFORMATION TO BE CCMPLETED BY PURCHASER; INQUIRY NO.
J BY MANUFACTURER DATE REVISION_2

R THE BRECEINRIPGE PROTECT SiTE. BRECKINEID G= _cWry CNT L CRY

UNIT LON SOLIDS COCLING NATER SERVICE_C O2LING NATER

NO. PUMPS REQCD_<-__NO. MOTORS neu'uz‘_,.rm N2 G101 F provicensy_V ENDIR  yroey
NO. TURBINES REQ'D ITEM NO PROVIDED BY MTO BY
PUMP MFR on o sizeano Tyre 6 4 K XH -] sTaces___/ SERIAL NO
OPERATING CONDITIONS, EACH PUMP } PERFORMANCE
vaup__ A TER US 6PMatPT.NOR__ 22 C90mm__ 46000 PROPOSAL CURVE NO.__2-©3 ]

_ DISCH. PRESS. PSIG Q RPM_S S2  NPSHR (WATER)_—
PLENR_SS  Max_//5  suct pREss. PSIG MAX. RATED (= €  gwpraten LB 52
SP.GR. at PT o OIFF PRESS., PSI e) MAX. BHP RATED IMP
VAP, PRESS. at PT. PSIA_D* G ____ 0iF. HeaD, FT Mol |max HeAD RaTED IMP
VIS. at PT, Ssu __ O3 wpsuarr FLAaooED MIN. CONTINUOUS GPM
CORR/EROS. CAUSED BY wvo we ARV R |ROTATION (VIEWED FROM CPLG END)

CONSTRUCTION SHOP TESTS
NOZZLES SIZE RATING ‘FACING LOCATION (CNON-WIT. PERF. OWIT. PERF.
TN — (ONON-WIT. HYDRO OWIT. HYDRO
(ONPSH REQ'D. OWIT. NPSH
DpSCHAnGE (OSHOP INSPECTION
CAS_-MOUNT: CJ CENTERLINE (JFOOT (CJBRACKET kj VERT. (TYPE) ML § 58 ATERTERE
_SPUT: CIAXIAL [JRAD: TYPEVOLUTE CISGL [JDBL [CIDIFFUSER by
PRESS: CIMAX. ALLOW, PSIG *F. CJ HYORQ TEST PSIG
CONNECT: CIVENT CIDRAIN CIGAGE
IMPELLER DIA.: CJRATED CIMAX CITYPE: MATERIALS
MOUNT: CIBETWEEN BRGS [JOVERHUNG [ WEAR. RG. DIAM./CLANC API CASE/TRIM CLASSO
BEARINGS-TYPE: [CJRADIAL O THRUST ., Bouwir
LUBE: CIRINGOIL CIFLOOD CIOILMIST CIFUNGER [CIPRESSURE I Bz, ©F €D
COUPLING: CIMFR O MODEL
DRIVER HALF MTD BY: O PUMP MFR QO ORIVER MFR O PURCHASER
PACKING: (I MFR & TYPE CISIZE/NO. OF RINGS BASEPLATE. O -
MECH. SEAL. (] MFR & MODEL API CLASS. CODE VERTICAL PUMPS
CIMFR CODE PIT OR SUMP OEPTH@ /O ”
AUXILIARY PIPING MIN. SUBMERGENCEREQD.®__ S ©
OCW. PIPE PLAN Ocu; Oss: OTUBING: O PIPE COLUMN PIPE: ] FLANGED (CJTHREADED
[ TOTAL COOLING WATER REQ'D, GPM O SIGHT F1. REQ'D UNE SHAFT: CJOPEN L] ENCLOSED
(CPACKING COOLING INJECTION REQ'D: CITOTAL GPM CIPSIG ares: Cjsown CIUNE SHAFT
OSEAL FLUSH PIPE PLAN Ocs. Oss. OTUBING OPIPE BRG. LUBE CIWATER CJOIL CJGREASE
OEXTERNAL SEAL FLUSH FLUID ClePM arsie FLOAT&ROD OCS. Oss. OBRZ ONONE
OAUXILIARY SEAL PLAN Ocs. OSsSs. OTUBING O PIPE FLOAT SWITCH O
CoRIESEN, BUENCE iR PUMP THRUST, LB CIUP CloowN____
—— TURBINE DRIVER
. —
HP.3000 pM_S | le FRAME VOLTS/PHASE/CYCLES_4/ 80 /3
MFR BEARINGS LUBE
TYPE INSUL FULL LOAD AMPS
e WP-2 \/ﬁf. TEMP RISE.C_______LOCKED ROTOR AMPS APPROX. WT, PUMP & BASE_40, Coo™
OVHS O VsS VERT THRUST CAP. L8. SERVICE FACTOR MaToR 2-S_0o0=ryRaiNg
T VENDOR To AODV/SE THE MIN OEPTH
S o N REGUITED (&) 7o AE SUlTABLE FOR PARALLEL
OPERA Tron
JOB NO | DRAWING NO. | REV.
b
“slze] 155w € __Fom. PHASE O Ryl i #22532056-01| O
NO.| DATE ’ SHEET___/ oF._L




FORM NO 130 (REVISED SEPT 72)

w08n0.[2222 eyng_32-G-/02 A, 8C 0

CENTRIFUGAL PUMP DATA SHEET

PURCHASE ORDER NO
APPLICABLE TO: PROPOSALS C PURCHASE _ AS BUILT I REQUISITION NO.
NOTE: C INDICATES INFORMATION TO BE COMPLETED 8Y PURCHASER: INQUIRY NO
(J BY MANUFACTURER : DATE REVISION

fR_7 7€ BRECR/NRIOGE L~ ROJ=CT.

SES CLECLINRIDGE COUNTY CENTUCRK Y

HIGH SOLIRS COOLING ToweER

CODLING WATESR

UNIT. SERVICE
~
NO. PUMPS REIC _ % __vo. MoToRs RenD_ 4 _iremng 32G=1C2 PROVIDED BY_YE~NB0R MTO BY
" NO. TURBINES REQ'D__ ITEM NO PROVIOED BY MTD BY
PUMP MFR_ON R OK N SIZE AND TYPe @4 KXH A sTaGEs__/ SERIAL NO.
OPERATING CONDITIONS, EACH PUMP PERFORMANCE

oW ATEE US. GPM at T, NOR._4S 000 paten_5 2. 690

70

—
PROPOSAL CURVE NO.__ 26 3 &

DISCH. PRESS.. PSIG RPM_S S NPSHR (WATER)__——
PT.ENOR 3.5 max_// 5 suct. press. psic MaX. aten Q) oF_849  swematen_2S32.
SPORa&tPT____ /2O [DIFF PRESS. PSI 10 MAX. BHP RATED IMP
VAP PRESS. at T, PSIA_ D * G pifF HeAD. FT Va2, MAX. HEAD RATED IMP
VIS. at PT. Ssu _ 20 & wpsuarr R ocoeED MIN, CONTINUOUS GPM
CORR/EROS. CAUSED BY . e WAVaYrA ROTATION (VIEWED FROM CPLG END)
CONSTRUCTION SHOP TESTS
NOZZLES SIZE AATING FACING LOCATION CNON-WIT PERF )giwn'_ PERF.
SUCTION — (C'NON-WIT. HYDRO IWIT. HYDRO
il : =, :(;P:: RE:::GTIUN ou. st
CS{SHOP IN :
CASE-MOUNT: (J CENTERUNE CJFOOT (JBRACKET ﬁvm (TYPE) e g —
-SPUT: (JAXIAL [JRAD: TYPEVOLUTE (JSGL (J0BL (CJDIFFUSER it
-PRESS: IMAX. ALLOW. PSIG *F. O] HYDRO TEST PSIG
-CONNECT: CIVENT CIDRAIN [IGAGE
IMPELLER DIA:  CIRATED Omax. aree: MATERIALS
MOUNT: [JBETWEEN BRGS (JOVERHUNG  [J WEAR. RG. DIAM./CLRNC. API CASE/TRIM CLASSQ,
BEARINGS-TYPE: [JRADIAL CI THRUST
LWBE: CIRINGOIL CIFLOOD (JOILMIST CIFUNGER (JPRESSURE [J
COUPLING: CIMFR O MODEL
ORIVER HALF MTD BY: O PUMP MFR O DRIVER MFR O PURCHASER
PACKING: [J MFR & TYPE (I SIZE/NO. OF RINGS BASEPLATE: (J
MECH. SEAL: (] MFR & MODEL AP1 CLASS. CODE VERTICAL PUMPS
CIMFR CODE PIT OR SUMP 0EPTHO) 20
AUXILIARY PIPING MIN. SUBMERGENCEREQD.O0 .S 7
OCW.PIPEPLAN _______ OCU: OSS: OTUBING C PIPE COLUMN PIPE: O] FLANGED (CITHREADED
CJ TOTAL COOLING WATER REQ'D, GPM O SIGHT 1. REQ'D LINE SHAFT: C10PEM L1 ENCLOSED
(CPACKING COOLING INJECTION REQ'D:  CITOTAL GPM I psiG BRGS: LIBOWL LJLINE SHAFY
(OSEAL FLUSH PIPE PLAN Qcs. Oss  COrtusiNg OPIPE BRG. LUBE CJWATER (JOIL [CIGREASE
OFEXTERNAL SEAL FLUSH FLUID OcPm arsic FloaT&RO0 Ocs. OSsSs CBRZ ONONE
OAUXILIARY SEAL PLAN Octs. Oss OTuBING O PIPE FLOAT SwiiCs T

(O AUX. SEAL QUENCH FLUID

PUMP THRUST, L8 CIUP Ooows

TURBINE DRIVER

MOTOR DRIVER

w3000  rM_S!lb FRAME voLTS/PHASE/CYCLES £/ ©0/3 /60
MFR BEARINGS LUBE

TYPE INSUL FULL LOAD AMPS

ene WP-Z Ve, reme mise ¢ LOCKED R0TOR AMPS

OVHS O Vss VERT. THRUST CAP. (8. SERVICE FACTOR

APPROX. WT, PUMP & BASE__&O, oo =

S MOTOR 25,000 ruRsiNe

[¢
7] VENBOR 70 AOVISE THE MIN. DEPTH OF

AP1 STANDARD 610 GOVERNS UNI./E\S/S OTHERWISE NOTED

SucT/on BAS/ REQUNRED (22 79 FE SWTRBLE FoR rFARALLEL
OPERKATION
JOB NO.| DRAWING NO. | REV.
Ry 2l 1scw&  For FPHASE O ’@.-lwwmw/422=j2‘35‘5‘02 o
NO. _.NI\T : v SHEET / OF /




FORM NO 130 (REVISED SEPT 721

J08No. /4222 temne_32-G- 112 A 8

CENTRIFUGAL PUMP DATA SHEET

PURCHASE ORDER NO.
APPLICABLE T0: PROPOSALS O PURCHASE C  AS BUILT O REQUISITION NO.
NOTE: O INDICATES INFORMATION TO BE COMPLETED BY PURCHASER; INQUIRY NO
J BY MANUFACTURER DATE

REVISION

FOR BRECK NRIDGE PPogecT. SITE

RRECRIMNRIDSE, £

PLANT 32

SERVICE_BACKWASH S L mp _Pume

umnIT
NO. PUMPS REQC'D__Z=__NO. MOTORS REQ'D__ 2= _ITEMN0.32-G /(2 A& PROVIDED BY MTD BY
NO. TURBINES REQ'D JTEM NO PROVIDED BY MTD BY
PUMP MFR SIZE AND TYPE STAGES SERIAL NO.
OPERATING CONDITIONS, EACH PUMP PERFORMANCE
uauID_ W ATER U.S. GPM at PT, NOR. /5O RATED IS PROPOSAL CURVE NO.
DISCH. PRESS., PSIG___R 5 RPM NPSHR (WATER)
PT,F.NOR_/O02  Max SUCT. PRESS., PSIG Max__?,___msu [®) gFF__S50 BHP RATED 4. &
SP.GR.atPT___ /. O DIFF. PRESS.. PSI = MAX. BHP RATED IMP
VAP. PRESS. at PT.PSIA____ /- DIFF. HEAD, FT 5 MAX. HEAD RATED IMP
VIS. at PT, Ssu __P_% NPSHAFT__FLOOBED (Stmp Pump ) MIN. CONTINUQUS GPM
CORR/ERQS. CAUSED 8Y : wo.wp _2. 9 ROTATION (VIEWED FROM CPLG END).
CONSTRUCTION SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION (ONON-WIT. PERF. OWIT. PERF.
SUCTION (CNON-WIT. HYDRO QWIT. HYDRO
(ONPSH REQD. OWIT. NPSH
DISCHARGE
CASE-MOUNT: CJ CENTERLINE CJFOOT [JBRACKET- (J VERT. (TYPE) IS AT
' (ODISMANT. & INSP. AFTER TEST
-SPUT: [JAXIAL. CJRAD: TYPEVOLUTE (JSGL [J0BL CIDIFFUSER T
-PRESS: CIMAX. ALLOW. PSIG *f. O] HYDRO TEST PSIG
-CONNECT: CIVENT CJORAIN CIGAGE
IMPELLER DIA: CIRATED CIMAX aree: MATERIALS
MOUNT: CJBETWEEN BRGS [JOVERHUNG [ WEAR. RG. DIAM./CLRNC. AP1 CASE/TRIM CLASSO.
BEARINGS-TYPE: CJRADIAL CI THRUST o <397
LUBE CIRING OIL CIFLOOC (JOILMIST CJFUNGER [IPRESSURE OJ
COUPLING: CIMEFR O MODEL
DRIVER HALF MTD 8Y: O PUMP MFR ODRIVER MFR O PURCHASER
PACKING: [ MFR & TYPE CISIZE/NO. OF RINGS BASEPLATE: (J
MECH. SEAL: [J MFR & MODEL API CLASS. CODE VERTICAL PUMPS
CIMFR CODE PIT OR SUMP DEPTHO | 2
AUXILIARY PIPING MIN. SUBMERGENCE REQ'D.0]
O CW. PIPE PLAN Octu: OSS: OTUBING: O PIPE COLUMN PIPE: . O FLANGED. CITHREADED
CJ TOTAL COOLING WATER REQ'D, GPM O SIGHT F1. REQD HNESHAET: CI0PEN. . O ENCLOSE0
(OPACKING COOLING INJECTION REQ'D:  CITOTAL GPM O PsiG BRGS: CIBOWL CILINE SHAFT
(OSEAL FLUSH PIPE PLAN Ocs. Oss. OTuBING OPIPE BRG. LUBE CIWATER CJOIL CJTGREASE
OFEXTERNAL SEAL FLUSH FLUID CGPM CpsiG FOAT&ROD OCS. OSs. OBRZ ONONE
OAUXILIARY SEAL PLAN Ocs. Dss. OTUBING O PIPE FLOAT SWITCH O

(OAUX. SEAL QUENCH FLUID

PUMP THRUST, LB CJUP Opown _____

TURBINE DRIVER

MOTOR DRIVER

= . - —
w7772 RPM__/S<O< _FRAME VOLTS/PHASE/CYCLES_ 44 ¢/ 3/ &
MFR BEARINGS LUBE
TYPE INSUL FULL LOAD AMPS -
ene_TE FC _TEMP RISE. C_________LOCKED ROTOR AMPS APPROX. WT, PUMP & BASE
OVHS O VSS VERT. THRUST CAP., LB. SERVICE FACTOR MOTOR TURBINE
API STANDARD 610 GOVERNS UNLESS QTHERWISE NOTED
JOB NO.| DRAWING NO. [ REV.
o — i 14222 |32 DS-6-/12 | ©
G /2/30/«?0 [ SSies” Fox  FHASE Zedi D 60 |ty oW
NO.| DATE 1 SHEET [ __OF !




J0BNO/Y22 % temNno. 32 -G -(/3 AR

CENTRIFUGAL PUMP DATA SHEET

PURCHASE ORDER NO.
APPLICABLE T0: PROPOSALS O PURCHASE C AS BULT O REQUISITION NO
NOTE: C INDICATES INFORMATION TO BE COMPLETED BY PURCHASER: INQUIRY NO.
J BY MANUFACTURER DATE REVISION

TR AR ECK | PRIDGE PROTECT. SITE

BEECL nIRIBGE. KY.

unT_PLANT 3%

SERVICELOOL G WATER S/ PDESTREAM KETULN

NO. PUMPS REC'D__A=_NO. MOTORS REQD_Z__ITEMN0.32-6=/13A 8 PROVIDED BY MTD BY
NO. TURBINES REQ'D ITEM NO PROVIDED BY MTD BY
PUMP MFR SIZE AND TYPE STAGES SERIAL NO
OPERATING CONDITIONS, EACH PUMP PERFORMANCE
uauin _WATER. U.S.GPM at PT.NOR_7/ 7 & RATED 12920, PROPOSAL CURVE NO.
DISCH. PRESS. PSIG___3 9 APM NPSHR (WATER)
PTF.NOR_/0 2= MAX______ SUCT. PRESS. PSIG MAX. _le. 5~ RATED (.3 EFF_ZS  gHpRaTED 200
SP.GR. at PT /-0 OIFF. PRESS. PSI___3.3- % MAX. BHP RATED IMP
VAP.PRESS. at PT.PSIA__/.O  DIFF. HEAD. FT___ 75 MAX. HEAD RATED IMP
VIS. 3t PT, Ssu _—CP_-8 NPSHA FT Yl MIN. CONTINUOUS GPM
CORR/EROS. CAUSED BY e : HYD.HP___ /SO ROTATION (VIEWED FROM CPLG END)
CONSTRUCTION 7 SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION (ONON-WIT. PERF QWIT. PERF.
SUCTION (ONON-WIT. HYORO OWIT. HYDRO
(ONPSH REQ'D. OWIT. NPSH
DISCHARGE
(SHOP INSPECTION
CASE-MOUNT: (J CENTERLINE (JFOOT [JBRACKET (J VERT. (TYPE) CODSMANT. & INSP AFTER TEST
-SPUT: [JAXIAL [JRAO: TYPEVOLUTE (JSGL ([JDBL (JDIFFUSER
OOTHER
-PRESS: CIMAX. ALLOW, PSIG *F. ] HYORO TEST PSIG
CONMECT: CIVEMT (JORAIN CIGAGE
IMPELLER DIA:  CIRATED CIMAX aTyee: MATERIALS
MOUNT: (CJBETWEEN BRGS [JOVERHUNG  [J WEAR. RG. OIAM./CLRNC. AP1 CASE/TRIM CLASSQ.
BEARINGS-TYPE: [JRANIAL O THRUST
LBE CIRINGOIL (JFLO0D [JOILMIST CIFLNGER CJPRESSURE OJ
COUPLING: CIMFR O MODEL
ORIVER HALF MTDBY: OPUMPMFR O DRIVER MFR O PURCHASER
PACKING: [ MFR & TYPE CISIZE/NG. OF RINGS BASEPLATE: O
MECH. SEAL: (] MFR & MODEL AP! CLASS. CODE VERTICAL PUMPS
(I MFR COOE PIT OR SUMP DEPTHO
AUXILIARY PIPING MIN. SUBMERGENCE REQ'0.C]
QCW. PIPE PLAN ___ Ocu: Oss: OTusING: O PIPE COLUMN PIPE: [ FLANGED (I THREADED
£ TOTAL COOLING WATER RET'D, GPM O SIGHT F1. REQ'D LINE SHAFT: JOPEN [JENGLOSED
(CPACKING COOLING INJECTION REQ'D: (I TOTAL GPM Q1 PsiG BRGS: CJBOWL CILINE SHAFT
(OSEAL FLUSH PIPE PLAN Ocs. Oss. OTuBING OPIPE WAL CIWATEN IOt CIGREASE
S (OEXTERNAL SEAL FLUSH FLUID aGPm O PsIG FLOAT&ROD OCS OsS. C8RZ ONINE
= OAUXILIARY SEAL PLAN 0Ocs. Oss. OTuBING O PIPE FLOAT SWITCH OO
] O MDX. SEAL QUENGH FLIND PUMP THRUST, L8 CJUP CoowN____.
o TURBINE DRIVER
= ] MOTOR DRIVER
€ p_300 nm_LZDO___FRAME___VULTS/PHASE/CWLES_UJ;a_,LZ_,Léa_
2 MFR BEARINGS LUBE
g T INSUL FULL LOAD AMPS
z INC_TE£FC  TEMPRISE C_______ LOCKED ROTOR AMPS APPROX. WT, PUMP & BASE
2 QvVHs OVss VERT. THRUST CAP. LB. SERVICE FACTOR MOTGR TURBINE
APt STANDARD 610 GOVERNS UNLESS OTHERWISE NOTED
JOB NO.| DRAWING NO. | REV
-DS-6-|
o Wliofsel issue FoR PHASE ZERD 0J |ty | /7222 32-25-613) o
NO.| DATE SHEET | oF ___/




FORM NO 130 (REVISED SEPT 72)

soNo 4222 gemno_ 32 & - 4 A A

CENTRIFUGAL PUMP DATA SHEET

PURCHASE ORDER NO
APPUICABLE T0: PROPOSALS C PURCHASE C AS BUILT O REQUISITION NO.
NOTE: O INDICATES INFORMATION TO BE COMPLETED BY PURCHASER; INQUIRY NO
[J BY MANUFACTURER DATE REVISION

FOR_RPECK [N IRIDGE _PROTECT

SITE__RLECKI NEIDSE KY.
SERVICE_RECYCLE WATER. 7O LiME SoFTENER

UNIT_PLAMT 3%

NO. PUMPS REQ'D 2 NO. MOTORS REQCD__Z__ITEM NO. 222G = /14 A, Bprovipen By MTO BY
NO. TURBINES REQ'D ITEM NO PROVIDED BY MTD BY
PUMP MFR SIZE AND TYPE STAGES SERIAL NO.
OPERATING CONDITIONS, EACH PUMP PERFORMANCE
uauin — W ATER U.S. GPM at PT, NOR 202 RATED 222 PROPOSAL CURVE NO.
DISCH. PRESS.. PSIG z! RPM NPSHR (WATER)
PT.E.NOR_/0Z  MAX SUCT. PRESS.. PSIG MAX.___2-» Lo RATED Z.6 i _©9O  mwematen_4. 0
SP.GR.atPT___/+ 0 DIFF. PRESS.. PSI 18 Y MAX. BHP RATED IMP
VAP. PRESS. at PT,PSIA___J+©__ DIFF. HEAD, FT 425 MAX. HEAD RATED IMP
VIS. at PT, Ssu _cp_+ & npsua FT LY MIN. CONTINUOUS GPM
CORR/EROS. CAUSED BY S wowe__2:-38 ROTATION (VIEWED FROM CPLG END).
CONSTRUCTION " SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION (ONON-WIT. PERF. OWIT. PERF:
Siction - (O NON-WIT. HYORO OWIT. HYDRO
p—— (ONPSH REQ'D. OWIT. NPSH
(C:SHOP INSPECTION
CASE-MOUNT: CJ CENTERLINE (JFOOT [JBRACKET (J VERT. (TYPE)
CDISMANT. & INSP. AFTER TEST
.SPUT: ] AXIAL -CIRAD; TYPE VOLUTE [JSGL [JDBt - CIDIFFUSER ez
PRESS: CIMAX. ALLOW PSIG *F. ] HYDRO TEST PSIG
CONNECT: CIVENT CJDRAIN CIGAGE
IMPELLER DIA:  CIRATED Omax OTYPE: MATERIALS
MOUNT: ([JBETWEEN BRGS [JOVERHUNG [0 WEAR. RG. DIAM./CLRNC AP1 CASE/TRIM CLASSO.
BEARINGS-TYPE:  CIRADIAL O THRUST S
LUBE: CJRING OIL CIFLOOD CJOILMIST CIFUNGER CIPRESSURE O
COUPLING: CIMFR O MODEL ..
DRIVER HALF MTD BY: O PUMP MFR O DRIVER MFR O PURCHASER
PACKING: ] MFR & TYPE CISIZE/NO. OF RINGS BASEPLATE: O
MECH. SEAL: (] MFR & MODEL API CLASS. CODE VERTICAL PUMPS
CIMrR cons PIT OR SUMP DEPTHO
AUXILIARY PIPING MIN. SUBMERGENCE REQ'D.C]
OC.W. PIPE PLAN Octl: Oss: OTuBING: O PIPE COLUMN PIPE: [ FLANGED [ITHREADED
[ TOTAL COOLING WATER REQ'D, GPM O SIGHT F1. REQD UNE SHAFT: CJOPEN ] ENCLOSED
(OPACKING COOLING INJECTION REQ'D:  CITOTAL GPM apsic BRGS: CIBOWL CILINE SHAFT
OSEAL FLUSH PIPE PLAN Ocs. Oss. OTuBING OPIPE BRG. LUBE CIWATER CJ0IL CJGREASE
OEXTERNAL SEAL FLUSH FLUID CIGPM Opsic FOATaROD OcS. OsS. OBRZ ONONE
OAUXILIARY SEAL PLAN Ocs. 0SS OTUBING O PIPE FLOAT SWITCH O

(OAUX. SEAL QUENCH FLUID

PUMP THRUST, L8 CJUP Coown_____

TURBINE DRIVER

MOTOR DRIVER

Wp_Z’M7. _ RPM_IBO0  FRAME_____ VOLTS/PHASE/CYCLES _%4%4 bo
MER BEARINGS LUBE
TYPE INSUL FULL LOAD AMPS
ENC_%‘____TEMP RISE, C________ LOCKED ROTOR AMPS APPROX. WT. PUMP & BASE
OVHS O VsS VERT. THRUST CAP., LB. SERVICE FACTOR MOTOK TURBINE_
AP! STANDARD 610 GOVERNS UNLESS OTHERWISE NOTED.
JOB NO.| DRAWING NO. | REV.
L |owp 14222 |32-85=- o
o {2 -7"/?0 |SSuE _FoRk [PHASE ZELD oo Yavl M S
NO.| DATE SHEET / OF )




FORM NO 130 (REVISED SEPT 72)

JOBNOL42ZZ jtemne_3 2-G - 1 b8 ATHRU F

CENTRIFUGAL PUMP DATA SHEET PURCHASE ORDER NO.
APPLICABLE TO: PROPOSALS O PURCHASE C AS BUILT O REQUISITION NO
NOTE: O INDICATES INFORMATION TO BE COMPLETED BY PURCHASER: _ INQUIRY NO.
] BY MANUFACTURER DATE REVISION
R BEECEI M RIDGE . FPROTECT STE_ RRPECK/ NRIDGE &Y.
UNIT__PLANT 3% servicE_RAW wATER JAITREELE PUMPS
NO. PUMPS REQCD__2__NO. MOTORS REQD__(o__ITEM Nu.% PROVIDED BY MTD BY
. NO. TURBINES REQ'D ITEM NO PROVIDED BY MTD BY

pume ek _=YRSAS ) ACKSOA  sizeanoTvre V7 M QDL STAGES__|  SERIALNO

OPERATING CONDITIONS, EACH PUMP PERFORMANCE
uauio_LNE L WATEL, S GPM at PT, NOR. RATED 2500 PROPOSAL CURVE NO —

DISCH. PRESS.. PSIG 52 RPM_[ 772 NPSHR (WATER) ————
pT E NOR_@O _ max KD SucT. PRESS.. PSIG MAX ___—— RATED _C gr__ S 2  pweratEd _F A
SP. GR. at PT [-9 DIFF. PRESS.. PSI sz MAX. BHP RATED IMP 98
VAP. PRESS. at PT,PSIA___ 4« O [IFF. HEAD. FT 19. & ) MAX. HEAD RATED IMP =
VIS. at PT. Ssu __ P8 npsHa.FT SUEM. - MIN. CONTINUOUS GPM
CORR/EROS. CAUSED BY . -_ : wow_75.8 ROTATION (VIEWED FROM CPLG END)._——
CONSTRUCTION SHOP TESTS
NUZZLES SIZE RATING FACING LOCATION (C NON-WIT. PERF. OwIT. PERF.
SUCTION (C'NON-WIT HYDRO QOWIT. HYDRO
(ONPSH REQD. QWIT. NPSH

DISCHARGE

_SHOP INSPECTION

CASE-MOUNT: CI CENTERLINE (JFOOT (JBRACKET X(VERT (Type) S (J 146 RN & INEP: SFIENTEST
g

-SPUT: [JAXIAL (JRAD: TYPEVOLUTE ([JSGL (JOBL ([JDIFFUSER .

PRESS: CIMAX. ALLOW PSIG ¢ OwoROTEST____ psie OO R
.CONNECT: CIVENT CIDRAIN CJGAGE :
IMPELLER DIA:  CIRATED COIMAX. OITYPE: MATERIALS
MOUNT: [JBETWEEN BRGS [JOVERHUNG  ([J WEAR RG. DIAM./CLRNC AP CASE/TRIM CLASSQ. =
BEARINGS-TYPE  CIRANIAL CITHRUST
LWUBE [JRINGOIL CJFLO0D CJOILMIST CIFUNGER CIPRESSURE (J
COUPUNG: CIMFR O MoDEL
ORIVER HALF MTD 8Y: . O PUMP MFR O DRIVER MFR O PURCHASER
PACKING: [ MFR & TYPE CISIZE/NG. OF RINGS BASEPLATE: O
MECH. SEAL.  CJ MFR & MODEL API CLASS. CODE VERTICAL PUMPS
CIMFR CODE PIT OR SUMP DEPTHO <0~
AUXILIARY PIPING MIN. SUBMERGENCE REQ'D.C]
O C.W. PIPE PLAN O cu: O $.S. OTUBING.‘ O PIPE COLUMN PIPE: ] FLANGED ([CJTHREADED
(] TOTAL COOUNG WATER REQ'D, GPM (O SIGHT F1 REQD LNE SHAFT (C10PEM. (O] ENGLOSED
(OPACKING COOLING INJECTION REQ'D:  CITOTAL GPM arsic BRGS: CIBOWL CILINE SHAFT
OSEAL FLUSHPIPEPLAN . Ocs. Oss. OTUBING OPIPE 866, L0NE TIWATES LIU Lianeses
OFXTERNAL SEAL FLUSH FLUID Ceem arsic ROATARGE Oc2. 33 Omz ONone
OAUXILIARY SEAL PLAN ___Ocs. Dss OTueING O PIPE HOAT S ]

PUMP THRUST, L8 CJUP Cloowwn
TURBINE DRIVER

(O AUX. SEAL QUENCH FLUID

MOTOR DRIVER

we ICQ RPM_LRCO ____fRAME VOLTS/PHASE/CYCLES_ 4 @O /3 /o

MER BEARINGS LUBE

nee__ VERT INSUL FULL LOAD AMPS N
eNe T EEL  TEMPRISE C____ LOCKED ROTOR AMPS APPROX. WT, PUMP & aasE__ = O T =
QwHs O Vss VERT. THRUSTCAP. L8._____ SERVICE FACTOR motoR_Z/ & O tumsine

API STANDARD 610 GOVERNS UNLESS OTHERWISE NOTED,

JOB NO.| DRAWING NO. | REV.

~ 4222 |32-D56~ 68 | O
o 4#[s¢ | zssve Fok pPHASE ZERD T e D>
NO. DATE SHEET / OF !




FORM NO 130 (REVISED SEPT 72)

CENTRIFUGAL PUMP DATA SHEET

J0BNO. L4222 jremNo._32G - 182 A, B

PURCHASE ORDER NO
APPLICABLE T0: PROPOSALS O PURCHASE O AS BUILT O REQUISITION NO.
NOTE: O INDICATES INFORMATION TO BE COMPLETED BY PURCHASER: INQUIRY NO _
[ BY MANUFACTURER DATE REVISION D _
fFOR_BREC KTMNRIPDEGE PROJECT SITE__BREQKINRIDGE cnudidTy , =¥
UNIT PLANT 322 SERVICE UTZTLITY WATER PUMP
NO. PUMPS REXD__2.__NO. MOTORS REQCD__2- _ITEM NO. PROVIDED BY Y EAJPO R, MTD BY VENDOOR
NO. TURBINES REQ'D JTEM NO PROVIDED BY MTD BY _
PUMP MFR o JR [ sizeanoTvpe_2.0" HO-R-4  snges 4= SERIAL NO.
OPERATING CONDITIONS, EACH PUMP PERFORMANCE
uaun_ WATER US.GPMatPT,NOR_655 3 pATED_6 300 PROPOSAL CURVE NO
: DISCH. PRESS., PSIG 114~ RPM_1© O  NPSHR (WATER)_________
PT.F.NORAMB MAX____ SUCT. PRESS. PSIG MAX. RATED__ 7 BF_S S BHPRATED__S 11
SP.GRatPT__. 392 DIFF. PRESS., PSI 107 MAX. BHP RATED IMP
VAP, PRESS. at PT,PSIA__« 7 DIFF. HEAD. FT z+ 8 MAX. HEAD RATED IMP
VIS. at PT, Ssu ___CP_+5Z NPSHA, FT 4 7 (_Froopen) MIN. CONTINUOUS GPM
CORR/EROS. CAUSED BY Wo.we___ 425 ROTATION (VIEWED FROM CPLG END)
CONSTRUCTION SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION (ONON-WIT. PERF. OWIT. PERF.
SUCTION (ONON-WIT. HYDRO QOWIT. HYDRO
— | A oo™ (ONPSH REQD. QOWIT. NPSH
CASE-MOUNT: (J CENTERLINE CJFOOT (CJIBRACKET K] VERT. (TYPE)__ UM P 2 sl ey
: (ODISMANT. & INSP. AFTER TEST
-SPUT: CJAXIAL (CIRAD: TYPEVOLUTE CISGL (108L CIDIFFUSER )
-PRESS: CIMAX. ALLOW, PSIG F, CIHYDROTEST_______ PSIG
-CONNECT: (JVENT [JDRAIN [JGAGE
IMPELLER DIA:  CJRATED OMAX arTveE: MATERIALS
MOUNT: [JBETWEEN BRGS ([JOVERHUNG (] WEAR. RG. DIAM./CLRNC APICASE/TRIMCLASSO__
BEARINGS-TYPE: [JRADIAL CI THRUST £.8. / ~AST TRoas
LUBE: . CJRING 0IL CJFLO0D CJOILMIST CIFLINGER ([JPRESSURE (J
coupung: CImrr__1D O MODEL
DRIVER HALF MTD BY: O PUMP MFR ODRIVER MFR O PURCHASER
PACKING. [JMFR & TYPE__ e CISIZE/NO. OF RINGS BASEPLATE: O
MECH. SEAL: [J MFR & MODEL API CLASS. CODE VERTICAL PUMPS _
£J MFR CODE PIT OR SUMP DEPTHO _—=—+ | 3'/2"
AUXILIARY PIPING MIN. SUBMERGENCE REQ'D.C]
O CW. PIPE PLAN Ocu: Oss: OTusiNG: O PIPE COLUMN PIPE: (] FLANGED  CJTHREADED
CJ TOTAL COOLING WATER REQ'D, GPM O SIGHT F1. REQ'D UINE SHAFT: CIOPEN CJENCLOSED
(OPACKING COOLING INJECTION REQ'D: CITOTAL GPM opsis BRGS: CIBOWL CILINE SHAFT
(OSEAL FLUSH PIPE PLAN Ocs. Oss. OTuBING OPIPE BRG. LUBE CIWATER CJOIL CIGREASE
OEXTERNAL SEAL FLUSH FLUID OcPm O rsi FLOAT&ROD OCS. Oss. OBRZ ONONE
OAUXILIARY SEAL PLAN Ocs. Oss. OTuBING O PIPE FLOAT SWITCH O
OAUX. SEAL QUENGH FLUID PUMP THRUST, LB CJUP CooWN_____
TURBINE DRIVER
MOTOR DRIVER
W OO M )L OO  FRAME_______ VOLTS/PHASE/CYCLES_(60/ 2/6Q
MFR BEARINGS LUBE
e VeR T INSUL FULL LOAD AMPS
Ne_ WP T TEMP RISE. C LOCKED ROTOR AMPS APPROX. WT, PUMP & BASE
OvwHs O Vss VERT. THRUST CAP., LB. SERVICE FACTOR MOTOR TURBINE
AP! STANDARD 610 GOVERNS UNLESS OTHERWISE NOTED.
JOB NO.| DRAWING NO. | REV.
0 \aJa) |Tssuco FoR pHASE ZE RO Mubwd W 2222125 ps-G22| o
NO.| DATE SHEET___ | OF [




sneN.4222 emn._32 -G /IS AB
CENTRIFUGAL PUMP DATA SHEET PURCHASE ORDER NO.
APPLICABLE TO: PROPOSALS O PURCHASE O AS BUILT O REQUISITION NO
NOTE: O INDICATES INFORMATION TO 8E COMPLETED BY PURCHASER: INQUIRY NO ,
O 8Y MANUFACTURER DATE REVISION

FOR NR] PRoIeCT T AR AR bEs 2y,
wNT_PLANT 32 SERVICE w Ud 57 svere
NO. PUMPS REQCD__Z—_NO. MOTORS REQC'D_Z__ITEM N0.32=6 /1S ABProviDED BY MTD 8Y
NO. TURBINES REQ'D ITEM NO PROVIDED BY MTD BY
PUMP MFR SIZE AND TYPE STAGES SERIAL NO
OPERATING CONDITIONS, EACH PUMP PERFORMANCE
uauIo__WATER US.GPMatPT.NOR_RX 2S5 RATED 2 XO0O  |PROPOSAL CURVE NO.
DISCH. PRESS.. PSIG /19 RPM NPSHR (WATER)
PT.F.NOR_LD 2 MAX. SUCT. PRESS. PSIG MAX. /O paTeD___ 0. 3 EFF__7 © _ BHPRATED
SP. GR. at PT [:0 DIFF. PRESS.. PSI___| % { MAX. BHP RATED IMP
VAP. PRESS. at PT.PSIA__ /- O DIFF. HEAD, FT___ 1. & MAX. HEAD RATED IMP
VIS. at PT, Ssu __CP.8 _NPSHAFT 33 MIN. CONTINUOUS GPM
CORR/EROS. CAUSED BY — : Ho.HP __29. &6 ROTATION (VIEWED FROM CPLG END).
CONSTRUCTION SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION (ONON-WIT. PERF. OWIT. PERF.
SUCTION (CNGN-WIT. HYORQ QOWIT. HYORO
NPSH REQ'D. WIT. NPSH
QRS AneE L:sutw mgpscnuu ©
CASE-MOUNT: CJCENTERUNE CJFOOT (JBRACKET (J VERT. (TYPE)
: (ODISMANT. & INSP. AFTER TEST
.SPUT: CJAXIAL [JRAD: TYPEVOLUTE [ISGL ([JOBL (CIDIFFUSER i
-PRESS: [IMAX. ALLOW. PSIG °f; I HYORO TEST PSIG
CONNECT: CIVINT (JORAIN CIGAGC
IMPELLER DIA:  CIRATED OMAX. garee: MATERIALS
MOUNT: [JBETWEEN BRGS [JOVERHUNG  [J WEAR. RG. DIAM./CLRNC. - | AP1 CASE/TRIM CLASSQ)
BEARINGS-TYPE: [JRAOQIAL I THRUST 5]
LUBE: CIRING OIL CIFLO0D CJOIL MIST CIFLINGER (CIPRESSURE [
COUPUNG: CIMFR I MODEL
ORIVER HALF MTD 8Y: O PuMP MFR O DRIVER MFR O PURCHASER
PACKING: [ MFR & TYPE CISIZE/NO. OF RINGS BASEPLATE: (J
MECH. SEAL  (J MFR & MODEL AP CLASS. CODE VERTICAL PUMPS
CIMFR CODE PIT OR SUMP OEPTHO
AUXILIARY PIPING MIN. SUBMERGENCE REQ'D.C]
COCW, RPN O Ots: OmNaNG O PIPE COLUMN PIPE: (T FLANGED ([ THREADED
(] TOTAL COOUING WATER REQ'D, GPM O SIGNT 1. NEQ'D UNE SHAFT: CIOPEN [JENCLOSED
(CPACKING COOLING INJECTION REQ'D: CITOTAL GPM QI PsiG BRGS: JBOWL CILINE SHAFT
CEAL ALUSH MPEPLAN Ocs. Ot Onesne OPPE 8RG. LUBE CIWATER (JOIL CJGREASE
& (OEXTERNAL SEAL FLUSH FLUID OGPM CIpsiG foaT&R00 Ocs. Oss OBrz ONONE
= OAUXILIARY SEAL PLAN Ocs. Dss. OTUBING O PIPE FLOAT SWITCH O
s B —— PUMP THRUST, (8 CJUP CJDOWN
2 TURBINE DRIVER
a MOTOR DRIVER
€ w_Od _wM_| JOO FRAME______ VOLTS/PHASE/CYCLES “len/T/ba
S MR BEARINGS __LUBE
2 TYRE INSUL FULL LOAD AMPS
3 eNe_TEFC- __ TEMPRISE C_______ LOCKED ROTOR AMPS APPROX. WT, PUMP & BASE
S OvwHs OVvss VERT. THRUST CAP. LB. SERVICE FACTOR MQTOR TURBINE
APt STANDARD 610 GOVERNS UNLESS OTHERWISE NOTED
JOB NO.| DRAWING NO. [ RE\
- T 2-05-G-//.
o _|iz/ic/30l [s50E FoR PHASE 2eko o P e (4222 | 3205675 o
NO.| DATE SHEET /. OF___1




4.4 Duty Specifications for Miscellaneous Equipment

32-SP-A-01: River Water Treatment

32-SP-A-02: Reactor Clarifier System

32-SP-A-03: Sidestream Water Treatment

32-SP-A-04: Sidestream Sludge Dewatering

32-SP-A-05: Chemical Tréating Systems for Cooling Water Towers
32-SP-A-06: Sidestream Filters

32-SP-A-07: Solids Handling Equipment

32-SP-A-08: River Water Treatment

32-SP-A-09: Sidestream Water Treatment



Lime Slurry Feed System

For INSTMLATION CosTS
CONSIDER Two uaTs
PEL ATTACHED SKETTH

32 Z2-166 A+

32-6-17% & = D
Reactor/Clarifier Sludge Pumps

32-G-180 A, B
Vacuum Filter Feed Pumps

32-G-181
Vacuum Filtrate Pump

THE BRECKINRIDGE PRGJECT

EQUIPMENT DUTY SPECIFICATICNS

PLART #32
RIVER WATER TREATMENT

Lime feed assembly includina:
e Two (2) 1200 Ft3 lime storace hoppers (32D-130 A,B)

e Two (2) 500 gal. capacity lime slurry tanks
(32D-131 A,B)

Two (2) 500 LB/HR Tlime slakers (32Z-106 A,B)
e Five (5) variable speed, low shear, positive
displacement proaressing cavity lime slurry feed

pumps, rated 3GPM, four operating and one spare;
chromed steel rotor, rubber stator (32G-169 A-E)

Four (4) progressing cavity pumps rated 100 GPM,
variable speed, 1ime sludge viscosity, cast iron
casing, high carbon, hich chrome tool steel rotor
plated with heavy chrome for abrasion resistance.

Two (2) progressing cavity pumps, rated at 165 GPM
cast iron casing, hiah carbon, hiah chrome tool steel
rotor plated with heavy chrome for abrasion
resistance

Vacuum filtrate pump rated at 150 GPM

2 Prices per:
K Bi11l Shaud
~ Datum Company
o 2441 Bartlett L
+ | Houston, Texas 77098 713/529-3688
2
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THE BRECKINRIDGE PROJECT
PLANT #32
EQUIPMENT DUTY SPECIFICATIONS

32Z-103

Lime Softener
(Graver Reactivator
84' Diameter or Eauivalent)

Graver Water Division
Datum Company
24471 Bartlett
Houston, Texas
713/529-3688

77058

To include:

32Z-164
Lime Slurry Feed System

One reactor clarifier svstem to treat

7300 to 7600 gpm of cooling water
including:

e An 84' diameter tank -arranged
to provide a rapid mixina and

recirculation zone

Sedimentaticn zone
Influent conduit

STudge drawoff with backwash
Scraper and mixer drivers

Annular effluent weir

® Sodium Aluminate Feed System

Solution Tank 32-D-128
Feed Pump 32-G-166

e Polymer Feed System

Solution Tank 32-D-129
Feed Pump 32-G-167

Lime Feed Assembly includina:
e Storace Hopper (3510 Cu. Ft.
e Slaker
e Slurrying Tank (32D-126)

® Feed Pump (32-G-164)

Four chemical injection ports

)

Sized to feed 16,200#/day of dolomitic

Slow mixing and floc formation zone

1ime
V=]
i
z
=
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FORM 293

32Z-165

Soda Ash Feed System

Soda Ash Bulk System

Storage Tank (2152 Ca. Ft.)
Mixing Tank (32-D-127)

Sized to feed 4469#/dav of
98% soda ash

Feed pumo (32-G-165)

SPECIFICATION NO.

REV.

SHEET 2 oF




SIDESTREAM WATER TREATMENT

DUTY SPECIFICATIONS

32-E-111A, 8 A
CHLORINATOR

32-H-101
CHLORINE EJECTOR

32-H-102
CHLORINE EJECTOR

PHONE:  680-0760

PLANT #32

One chlorinator rated at 10,000 #/day to
intermittently service two cooling towers
with circulating rates of 124,000 GPM and
150,000 GPM

One evaporator rated to supply 10,0C0 #/day
including a pressure reducing valve

To include a one cylinder scale, two timers
and 15 cylinder fittinas

One ejector to provide 372 #/hour of chlorine
to low solids cooling tower with the motive
fluid being cooling water at 859F and 74.7
PSIG

One ejector to provide 450 #/hour of chlorine
to high solids cooling tower with the motive
fluid being coolina water at 850F and 74.7
PSIG

PRICES: Per Mr. Hayes of Wallace & Tiernan

FORM H-292 7-66
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THE BRECKINRIDGE PROJECT
PLANT #32
SIDESTREAM SLUDGE DEYATERING
EQUIPMENT DUTY SPECIFICATICMNS

32G-121 A - D

Filter Feed Pumps Four (4) procressina cavity pumps, one for
each vacuum filter and a common spare,
rated at 175 GPM with differential of
40 psi; cast iron casine, hiah carbon, hich
chrome tool steel rotor heavily chrome
plated for abrasion resistance

Prices per:

Bill Shaud

Datum Company

2447 Bartlett

Houston, -Texas 77098

713/529-3688

o
i)
=
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FORM H-292 7-66

THE BRECKINRIDGE PROJECT
PLANT #32

CHEMICAL TREATING SYSTEMS FOR COOLING WATER TOWERS

EQUIPMENT DUTY SPECIFICATIONS

Low Solids Cooling Tower

Sulfuric Acid Feed System

32-D-113

32-G-153 A, 8

Neptune Model A250, 250 gal. capacity

specifically desianed for sulfuric acid,
including suction piping, gauge class and
desiccant breather

Zinc Chromate (Inhibitor) Feed System

32-D-112

32-G-152 4,8

with 18 GPH capacity

Dispersant Feed-System

Two Neptune chemical pump, Model 538-S-N4,
26.5 GPH capacity -

500 gal. carbon steel tank with accessories

Two Neptune Model 532-S-N3 chemical pumps

32-D-111 250 gal. 304 stainless steel tank including
accessories
32-G-151 A 8 Two Neptune chemical pumps, Model 525-S-N3,
stainless steel, rated at 7 GPH
&\ 112/25/3( TSSUED _FOR PHASE 0 P dsf oN H
ASF1 THE BRECKINRIDGE PRQJECT AECI [J03 m0. 14222
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FORM 293

High Solids Cooling Tower

Sulfuric Acid Feed System
32-D-123

32-G-163 4,8

32-D-122

32-G-162 A,8

Dispersant Feed System

32-D-121

32-G-161 A,B

ESTIMATED PRICES PER:

Philip Farrell
Datum Company
2441 Bartlett
Houston, Texas 77098

713/529-3688

Neptune Model A250, 250 gal. capacity
specifically designed for sulfuric acid,
including suction piping, gauge aglass and
desiccant breather

Two chemical pumps rated at 180 GPH each

Zinc Chromate (Inhibitor) Feed System

500 gal. carbon steel tank with accessories

Two Neptune Model 532-S-N3 chemical pumps

with 18 GPH capacity

400 gal., 304 stainless steel tank with

accessories

Two Neptune chemical pump, Model 525-S-N3
rated at 7 GPH

SPEcvmenlon no. /4222—32-SP-H- ©SRev.
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THE BRECKIMNRIDSE PROJECT

PLANT #32

SIDESTREAM FILTERS

EQUIPMENT DUTY SPECIFICATIONS

32-7-102 A-E

PRICE:

Per Philip J. Farrell
Datum Company
2441 Bartlett
Houston, Texas 77098

Five (5) 18' diameter sand, aravel and
charcoal aravity filters to filter a -

7200 GPM sidestream flow of coolina water
at 1029F includina two inlet and two

outlet nozzles, hackwash blowers, controls
for automatic backwashina at a set pressure
differential and coverridinag controls to
allow only one backwash at a time.

o
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32-7-105 A-B

Prices per:
Jim Coulson

340 N. Boone
614/387-3335

32-D-125
Cake Storage

Prices per:
Mike Hoage
Smith Tank &
Tyler, Texas
214/597-5541

32-D-139
Cake Storage

Prices per:
Mike Hoage

Traveling Screens

THE BRECKINRIDGE PROJECT
PLANT #32
SOLIDS HANDLIMG EQUIPMENT
DUTY SPECIFICATION

Two (2) screens, 2' wide by 6' deep, 10,000 GPM

Fairfield Service Company

Avenue

Marion, OH 43302

One (1) storage bin 1200 ft3

flow at 2 ft/sec, stainless steel screen wire
and panel frame with corten frame and chains

s 101111 sloping
bottom, 18 inch diameter bottom slide valve,

Bin rubber lined carbon steel
Equipment

One (1) 1400 ft3 bin, 10'x12'x12', inclined bottom,
Bin rubber Tined carbon steel

(same as above)

32-T-101 A, B One (1) conveyor belt system consisting of a 18"
Sludge Conveyor System wide x 200' long enclosed conveyor belt and a 18"
wide x 100' long enclosed conveyor belt, motors and
controls
32-T-102 One (1) conveyor-belt system consisting of a 18"
2| Filter Cake Conveyor wide x 200' Tona enclosed conveyor belt, motor and
~ controls
E
=
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THE BRECKINRIDGE PROJECT

PLANT #32

RIVER WATER TREATMENT

EQUIPMENT DUTY SPECIFICATION

Alum Feed System:

Soda Ash Feed System:

Polymer Feed System:

Two (2) 5,000 Gallons fiberglass storage
tanks.

32D-135 A & B.

Five (5) Alum Feed Pumps, variable speed,

low shear, positive displacement, progressive

cavity type.

Rated 0.5 gpm, 3/4 BHP.
Four operating + one spare.
32G-173A-E.

One (1) 800 gallon tank, 12 gauge, 304 SS,
dish bottom tank.

32D-134.

Five, variable speed, low shear positive
displacement, progressive cavity pumps.

Rated 2.0 gpm, 3/4 BHP.
Four operating + one spare.
32G-172A-E.

One polymer storage tank 1,000 gallon
capacity, 6 feet deep x 6 feet diameter.

32D-132

Two variable speed, low shear, positive
displacement, progressive cavity pumps.

Rated 2.0 gpm, 3/4 BHP.

32G-170 A & B.

FORM H-292 7-66
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FORM 293

Duty

32Z-107 A-D

Reactor/Clarifiers

32G-174 A-D

Reactor/ Clarifier Sludge

Pumps

(Moyno Model SWG 10 or
equivalent)

Robbins & MYers, Inc.
Moyno Pump Div.
Springfield, Ohio 45501

32D-136

Sludge Surge Tnak

32G-180 A, B

Vacuum Filter Feed Pump

(Moyno Model SGW 12 or
equivalent)

Two tanks, 200 gallon capacity with mixers
and motors, 16 gauge, type 304 stainless
steel sloped bottom tank.

32D-133 A, B.

Five pumps, variable speed, low shear,
positive displacement, progressive cavity
type.

Rated 2.0 gpm, 3.4 BHP.
Four operating + one spare.

32G-171 A-E.

Four reactor/clarifier systems consisting
of an 80' diameter tank arranged to provide
a rapid mixing and recirculation zone, a
slow mixing and floc formation zone, and a
sedimentation zone. Provided will be a

raw water influent conduit, four chemicals
injection ports, sludge drawoff with back-
flush, scraper and mixer drivers, and an
annular effluent weir.

Four pumps, progressive cavity type rated
15-100 gpm, 10 BHP.

Materials = cast iron casing, high carbon,
High chrome tool steel rotor plated with
heavy chrome for abrasion resistance.-

One tank, 4,000 gallons, inclined bottom.

Material - concrete.

Two pumps progressing cavity type.

(1 + 1 spare) 165 gpm, 12 BHP.

Materials - cast iron casing, high carbon,
high chrome tool steel rotor plated with
heavy chrome for abrasion resistance.

SPECIFICATION NO.___32-SP-A-08

REV: O

SHEET 2 oF




32Z-108 A,B

Vacyum Filter System ©

Eimocomet Drum Filter ?
Envirotech Corp.

Webtrol Vacuum Filter
Dorr-Oliver, Inc.

(Calgon Model 2MIA or eq.)

32Z-109 A, B

Flash Mixer °

32J-101 A, B

Acid Feed Contollers e
32D-138
Surge Tank P

FO™™" ~93

321-102

Filter Cake Conveyor ' o
32D-102

Cake Storage Bin ®
32D-137

Acid Tank ®
32G-175 A, B

Acid Feed Pumps °

Two vacuum drum filters (1 + 1 spare)
Each Drum 10.5' diameter x 10' wide.

System to include filter drum,

Tank (32C-114).

Piping and controls.

Vacuum pump (32H-104).

Vacuum filtrate pump, 150 gpm 5 BHP.
(32G6-181).

Material - corrosion resistant

One Conveyor belt system consisting
of a 18" wide x 200' long enclosed
conveyor belt, motor and controls.

One bin, 1,400 ft3 capacity, 10'x12'x12',
rubber lined, inclined bottom, one day
cake storage capacity.

Material - rubber lined carbon steel.

One, 100 gallon tank, H2504 acid
resistant.

Two pumps, positive displacement type
rated 0-0.1 gpm, % BHP.

Two flash mixers 5 BHP.

Two units capable of controlling a % HP
motor.

One tank 300,000 gallon (%0,000 ft3),
concrete, measuring 50 ft'x 16 ft. deep,
with two flash mixing comparEments each
2,500 gallons capacity, 5 ft'x 16 ft.
deep.

ity speciFicaTion No. Do or-A 08 . REV. 0 SHEET —2 0F A




32Z-110 A-D

Anthracite filters ) Four pressure filters, vertical-type, 8'
diameter anthracite, automatic air
assisted backwash, rubber lined carbon
steel vessels. Al piping, values, and
appurtenances shall be provided for
automatic backwash from an external

source.

32G-176 A-C ® Three pumps, centrifugal, each rated
Filter Backwash Pumps 300 gpm 13 BHP.

32G-1777 A, B

Filter Backwash Pumps e Twé pumps, centrifugal.

(1 + 1 spare).
Rated 750 gpm, 10 BHP.

P = 15 psi.
- 32K-103 A, B
Air Blowers ® Two air blowers,. 15 BHP, 100 SCF¥ @
30 psig.
32Z-111 A-E
Dual Media Filter ° Five pressure filters horizontal type

10' diameter x 20' long dual media
anthracite/garnet, automatic air assisted
backwash, rubber.

All piping, values, appurtenances
provided for automatic backwash from
external source.

32G-178 A, B, C

Filter Feed Pumps @ Three centrifugal pumps.

(2 + 1 spare) each rate at 5,000 gpm,

210 BHP.
32G-179 A, B
Filter Backwash pumps e Two centrifugal pumps

(1 + 1 spare).

Rated at 5,000 gpm, 65 BHP.

32K-104 A, B, C

Air Blowers ® Three air blowers 50 BHP, 400 SCFM @
30 psig.

FORM 293

Duty SPECIFICATION NO. _32-SP-A-08 REV. 0 SHEET —b oF 4
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THE BRECKINRIDGE PROJECT

EQUIPMENT DUTY SPECIFICATIONS

STIDESTREAM WATER TREATMENT

Vacuum Filtration System

322-104 A,B,C

Three vacuum drum filters (two
operating and one spare) each includes
filter drum, tank, vacuum pump and
control. Each filter drum 8' diameter
10' wide, approx. 250 ft2 corrosion

resistant materials.
Vacuum pumps - 32H-101 A,B,C.

Vacuum receiving - 32C-113 A,B,C.
vessels.

X
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PLANT 33 FIRE SYSTEMS

1.0 INTRODUCTION

Fire protection and control systems for all facilities, structures and
equipment within the plant area are designed in compliance with federal,
state and local jurisprudence codes and standards and with the recommen-
dations of the American Petroleum Institute, National Fire Protection
Association, Industrial Risk Insurer, and the 0il Insurance Association
(OIA).

A comprehensive fire water system is provided for the general fire
protection of the entire plant; chemical and steam fire suppression
systems are provided for specific facilities and equipment. These-

systems cover:

° Fire water to process plants, coal handling, water
and waste treatment, and storage tankage

° Fireproofing for vessel supports, pipe racks, etc.

® Sprinkler systems for buildings, part of the

process equipment such as pumps or heat exchangers
(depending on the location), tank truck filling rack

® Smothering steam for compressor buildings and fired
heaters

) Halogen system for computer room and laboratory

(] Nitrogen system for sulfur storage tanks

Separate fire control systems for the liquids loading and coal unloading
docks are covered under River Facilities (Plant 22).
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PLANT 33 FIRE SYSTEMS

2.0 PLANT DESIGN

2.1 Plant Description

2.1.1 Supply Source

Fire water is supplied from two sources: the main pond and the fire
water tank. Each source is capable of supplying 60,000 barrels, or 150%
of the total requirements of the system for four hours.

2.1.2 Fire Water Pumps

Four main fire water pumps, each rated for 3,500 GPM at 192.psig, deliver
the water to the distribution system. Two vertical pumps are located at
the pond. One is dual-driven by electric motor and turbine; a diesel
engine powers the second pump. Two horizontal pumps powered by similar
drivers deliver water from the fire water tank.

Two vertical fire water pressurizing "jockey" pumps, each rated for

275 GPM at 192 psig discharge pressure, are installed at the raw water
pond for maintaining the pressure in the fire water piping circuit. Only
one pump is required to maintain the pressure in the fire water system.
The second pump serves as an installed standby spare. Both pumps are
powered by electric motors. A1l pumps are capable of producing 150%
rated capacity at 65% rated head and have a shut off pressure of not more
than 120% rated head.

2.1.3 Distribution System

Fire water distribution system consists of three loops, one around each
of the following areas:

® Process
(] Coal handling
° Tank farm
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The main loop and the main interconnecting piping are 18 inches in
diameter; smaller branches are 12 inches or 10 inches accordingly,
distributing water to users. '

The fire water mains are coated and wrapped steel pipe and are installed
underground. Provisions are made for valving off any loop without
interfering with the other two loops.

2.1.4 Fire Hydrants, Fixed Monitors, and Firehose Stations

Fire water is supplied to fire hydrants and/or fixed monitors spaced at a
maximum of 150 feet around each plant. The monitors are 500 GPM units
with adjustable fog/straight stream tips and locking devices for both

horizontal and vertical adjustment.

Fire hydrants have flanged connections with outside independent éhut-off
valves for hose connections. All fire hydrants are self-draining.

Each individual process plant has accessibility to at least four firehose
stations, with hose lines stored on reels preconnected to the fire water

system.

The requirements are:

® 6-inch hydrants 249 units
® 4-inch hydrants with 3 inch monitor 126 units
(] 1-1/2-inch hose on reels 50 units

2.1.5 Deluge System

Deluge systems are provided for propane, butane and anhydrous ammonia
spheres, LSR gasoline spheroids, and pipe racks located within 25 feet of
heaters. Pump batteries, towers and major vessels containing flammable
materials are also protected with deluge systems.



Sprinkler systems are provided for office and storage buildings, tank
truck loading rack, silos, coal bins and the coal conveyors. Dry-pipe
sprinkler systems are installed for all areas except those sheltered in a-

building.

2.1.6 Foam Systems

Storage tanks with bottom injection foam systems are provided for
products with 140°F flash point or less. The requirements include:

° One 1,000-gallon system for 1light slop and heavy
slop tanks

[ One 3,000-gallon éystem for gasoline reformate,
phenols and raw heavy naphtha tanks

Mobile equipment consisting of Aer-0-Foam Dry Chemical Pumper (or equal)
and one Aer-0-Foam Big Brother trailer (or equal) is provided. The
pumper is equipped with a balanced pressure foam proportioning system and
has a solution pumping capacity up to 1,500 GPM at 6% rate. The trailer
is equipped with a 500 gallon tank, a hose bed, portable'monitors and a

balanced-pressure foam proportioning system.

2.1.7 Halogen System

The chemical 15boratory and the computer room are protected by Halon 1301
fire extinguishing systems. The systems are fully automatic, energized
by thermal detectors, and have personnel alarms.

2.1.8 Nitrogen System

A nitrogen fire extinguishing system is provided for two heated sulfur
tanks in the tank farm location. The system is fully automatic and
energized by thermal detectors.
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2.1.9 Snuffing Steam System

Low pressure snuffing (50 psig) steam is provided in the compressor
buildings, exchanger rows, pump rows and accumulator decks as well as
fire-boxes of heaters. - ‘

2.1.10 Fire Extinguishers

Type BC 30 pound extinguishers are provided for process areas, buildings
containing pumps and compreésors and utility buildings. Al1l other
buildings are equipped with type 2A extinguishers. For each process
plant area, 150 pound BC type wheeled extinguishers are also provided.

2.1.11 Detectors

Detector units with alarms are utilized in sheltered or enclosed areas
handling or processing flammable liquids or gases and buildings where
personnel are working. ‘ o .

2.1.12 Miscellaneous

The project also provides for various minor miscellaneous firefighting

equipment and personnel protective equipment and clothing.

2.2 Utility Balance

Electricty, kW

Condition Consumed Generated

Operating 45 : -
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,,,,, _R EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

33

33D-101

33G-101

33G-102

33G-103

33G-104

33G-105A

33G- 1058

33v-101

33v-102

ITEM DESCRIPTION

FIRE

FIRE

FIRE

FIRE

FIRE

FIRE

FIRE

FIRE

FOAM
SLOP

SYSTEMS -

WATER

WATER

WATER

WATER

WATER

WATER

WATER

TANK

MAIN PUMP

MAIN PUMP

MAIN PUMP

MAIN PUMP

JOCKEY PUMP

JOCKEY PUMP

TO LIGHT & HEAVY

TANKS

FOAM TO GAS. REF.,PHENOL
& RAW HEAVY NAPTHA

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000

NA

NA

NA

NA
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4.1 Data Sheets for Tanks

33-DS-D-01: Fire Water (33D-101)
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Form 173 (4/77)

R&C S.F.

FIRE WATER STORAGE 2
TANK NO. 33-D~l0| VENT NOZZLE YES GENERAL NCOTES :
SIZE, DIA. X HEIGHT 105%x 40 RIM VENTS v
CAPACITY (42 GAL. BBLS) 55000 MANHOLE — 20" Lo” |. CONSTRUCTIONS I3 To BE PER API- 650 .@ BECHTEL SPEC. {427 Z2=-D-/
ROOF TYPE (SUPPORTED | CONE) | (5| MANHOLE — COMB. EMER. RELIEF
BOTTOM TYPE FLAT 5 |_PONTOON MANHOLE — 20 2. CORROSION ALLOWANCE SHALL BE ADDED TO ROOF, BOTTOM ;| SHELL
FILLING RATE-BPH 2| GAUGE HATCH NOZZLE YES ¢
EMPTYING RATE-BPH g ROOF DRAIN, FLEX, PIPE CALCULATED THICKNESS  AS WELL AS  ROOF SUPPORM MEMBERS.
« | BEARING PLATES YES 2| BLANKET GAS INLET — 2" FLG.
: DRAW-OFF SuiiP g GAS BLANKET PC 2" FLG. NOZZLE
Q| WATER DRAW CONN. AUTOMATIC BLEEDER VENT
§ STORAGE TEMP. °F loo 5 AUTO. GAUGE FLOAT WELL & COVER
| CORROSION ALLOWANCE /8% | %[ AUTO.GAUGE INSPECT. OPEN. & COVER
| DESIGN METAL TEMP. — 9F MIN.JMAX. 125 8 LEVEL GAUGE CONNS. YES
DESIGN SPECIFIC GRAVITY 1.0__| [ AVERAGING TEMP. BULB CONN.
TOTAL NET WORKING CAP. — MBBLS 55T AUTO. GAUGE FLOAT STILLING WELL
MINIMUM NO. OF TANKS ]
GAS BLANKET — MIN./MAX. IN. WATER ATM
MATER AL C.STEEL
EPOXxY PHENOLIC LINING T
LADDER W/CAGE
CIRCUMFERENTIAL STAIRS YES
SUCTION NOZZLE YES PLATFORM (ROOF ACcESS) YES
SUCTION NOZZLE W/1” COUPLING ROLLING LADDER W/SELF-LEVEL TROS.
FILL NOZZLE YES GROUNDING LUGS YES
FILL NOZZLE W/1" COUPLING MIXER SUPPORT LUGS
STEAM NOZZLE — DOUBLE FLANGED LEVEL GAUGE SUPPORTS YES 40’
CONDENSATE NOZZLE — DOUBLE FLGD. FOAM LINE SUPPORTS
ROOF DRAIN NOZZLE — DOUBLE FLGD. INSULATION SUPPORTS NO
FOAM CHAMBER »|___CATHODIC PROTECTION
w| FOAM TROUGHS ]
&3 |__MANHOLES — 20" OR 24" DIA. 24" |2
Z| _MIXER NOZZLE §
Z| MIXER NOZZLE — W/BLIND FLG. (MH) W] AUTO. LEVEL GAUGE
i [_FLUSH TYPE CLEANOUT, 3 X 4' &@|  AUTO. LEVEL GAUGE, REMOTE
| SAMPLE CONNECTION — ' COUPLING 2 [ Auto. LeVEL GAUGE, REMOTE PRESS.
& | TEMP. GAUGE CONN. — 1" COUPLING %[ TARGET LEVEL GAUGE YES
| PRESSURE GAUGE CONN. B[ TARGET LEVEL GAUGE, W/ALARM
—i|__ TEMP.CONTROLLER CONN. — 1" CPLG. O| TARGET LEV. GA., W/LIQ. SEAL, ALARM 105’
W1 SUCTION NOZZLE — DBL. FLG. W/1" CPLG. 2| TEMPERATURE GAUGE )
“|  SPECIAL CONNECTIONS g FOAM GENERATOR
HIGH & LOW LEVEL ALARMS @ | TANK HEATER (INSTALL BY
LEVEL GAUGE CONNS. Q| HEATER MANIFOLDS (INSTALL BY
HIGH & LOW PRESS. ALARMS S| PRESSURE VACUUM RELIEF VALVE
OPEN VENT (WITH RETURN BEND) YES
OPEN VENT (MUSHROOM) B E G " T E I.
INSULATION NO
5 SAMPLE COOLER A )
PAINTING (BECHTEL STD. X-502 SEESEREILERE PAINTER’S TROLLEY YES
BOTTOM PLATE COATING YES JAN F | R E WAT E R
| WINDGIRDERS VA
< [ TANK STRAPPING Vo A TANK DATA &
W| SPECIFICATIONS D-50l & APL -650 A % LIST OF APPURTENANCES
w FOUNDATION CRUSHED STONE RINGWALL °
= ZI% o ISSVED FOR PHASE 2ERO |HP M ™ @ 108 We. DRAWING Mo, ey,
@ we | wane vanat Ll C oo B o = = TY =
. (e 14222 |33 -DS-D- Ol |o




4.2 Data Sheets for Pumps and Drivers

33-DS-G-01: Fire Water Main Pump (33G-101)
33-DS-G-02: Fire Water Main Pump (33G-102)
33-DS-G-03: Fire Water Main Pump (33G-103)
33-DS-G-04: Fire Water Main Pump (33G-104)

33-DS-G-05: Fire Water Jockey Pump (33G-105 A, B)
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FORM NO 130 (REVISED SEPT 72)

J0BN0.14222 jremno.__23-G - 10|
CENTRIFUGAL PUMP DATA SHEET PR aE TanEs s
APPLICABLE T0: PROPOSALS O PURCHASE O AS BUILT O REQUISITION NO.
NOTE: O INDICATES INFORMATION TO BE COMPLETED BY PURCHASER: INQUIRY NO.
[ BY MANUFACTURER pATE_12= 15~ B0 gevision o __
FOR___ASHLAND SYNTHETIC FVELG INC. SITE KENTUCKY
UNIT___BRECKINRIDGE SERVICE FIRE WATER MAIN PUMP
NO. PUMPS REQC'D__| _ NO. MOTORS ReQD__{ (TEM NO PROVIDEDBY __VENDORZ  wMrosy__ VENDOR
DVAL-DRIVE  No TURBINES REQD__L __ ITEM NO PROVIDEDBY__VENDOR  MrDBY__ YENDOR =~
PUMP MFR =53 SIZE AND TYPE\BUXIZ-4 -VIZRTILiL _sTAGES___4= SERIAL NG,
OPERATING CONDITIONS, EACH PUMP PERFORMANCE
vauio__FIRE WATER  ys GPMatPT.NOR_2UBZ  RATED 3500 PROPOSAL CURVENO.L S 468 SZ,
DISCH. PRESS.. PSIG 192. 5 RPM_/ 7 lo © NPSHR (WATER)_Z 3
PT.ENOR_SQ  MAX_{CQ  SUCT. PRESS. PSIG MAX. RATED £, 9 #_Z3  pHPrATED__ S © 3
SP.GR. at T 1.O _ oiFF. PRESS., PSI a2 MAX. BHP RATED IMP
VAP PRESS. at PT.PSIA__ 0. O iFF. HEAD, FT 444 MAX. HEAD RATED IMP
VIS.atPT.Ssu__ P07 NPSHAFT 34. ___|MIN. CONTINUOUS GPM

CORR/ EROS. CAUSED BY SPERATIN N DITION HYO.HP 242 |ROTATION (VIEWED FROM CPLG END)
CONSTRUCTION SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION (ONON-WIT. PERF. QWIT. PERF.
SUETION 72 2 =<0 EF Siog (ONON-WIT. HYDRO QOwIT. HYORO
(ONPSH REQ'D. OWIT. NPSH
DISCHARGE (Besrrom
CASE-MOUNT. CJ CENTERLINE CI1FOOT LJBRACKET B VERT. (TYPE)__ 18 H X B CSIGFIBPECTION
: j : (ODISMANT. & INSP. AFTER TEST
SPUT: CJAXIAL CJRAD: TYPevouTE COso{ CIDBL [CIDIFFUSER
(OOTHER
PRESS:  CIMAX. ALLOW, PSIG *F; CJ HYDRO TEST PSIG
CONNECT: CIVENT CIDRAIN CIGAGE ,, o
MPELLER DIA: SATED /D4 "Y1l 4 Ymax IS X /373 Orvee_Elcs . niddial
MOUNT: CJBETWEEN BRGS [JOVERHUNG (] WEAR RG. DIAM./CLRNC API CASE/TRIMCIASS@__ L -2
BEARINGS-TYPE: CJRANIAL CITHRUST
LUBE CJRINGOIL CIFLO0D CIOILMIST CIFUNGER CIPRESSURE (J
coupune: Omra_PEERLES S O MoDEL
DRIVER HALF MTD BY: O PUMP MFR QO DRIVER MFR O PURCHASER
PACKING: [J MFR & TYPE [JSIZE/NO. OF RINGS BASEPLATE: O
MECH. SEAL: CJ MFR & MODEL AP! CLASS. CODE VERTICAL PUMPS
] MFR CODE PIT OR SUMP DEPTHO | ©
AUXILIARY PIPING MIN. SUBMERGENCE REQ'D.CJ
O CW. PIPE PLAN Oct: Oss: OTUBING: O PIPE COLUMM PIPE: ] FLANGED ITHREAOED
(I TOTAL COOLING WATER REQ'D, GPM O SIGHT F.. REQ'D LINE SHAFT: JE[PEN ] ENCLOSED gz
(OPACKING CODLING INJECTION REQ'D:  CITOTAL GPM QrsiG ncs: =fow AR trume siarr
OSEALFLUSHPIPEPLAN_____ OCS. OSS. OTuBING OPIPE BRG. LUBE [JWATER CJOIL CIGREASE
OEXTERNAL SEAL FLUSH FLUID CIGPM Orsi6 FLOAT&ROD OCS. OsS. OBRZ ONONE
OAUXILIARY SEAL PLAN Ocs. Dss. OTuING O PIPE FLOAT SWITCH O

PUMP THRUST, LB CJUP Ooown_____

(O AUX. SEAL QUENCH FLUID

MOTOR DRIVER

TURBINE DRIVER
[®) “ 3 < ’—H 2 2

APPROX. WT, PUMP & BASE_.

MOTOR TURBINE

wlog MBSO maME VOLTS/PHASE/CYCLES_& OO/ Y
MFR BEARINGS LUBE

TYPE INSUL FULL LOAD AMPS

ENC TEMP RISE. C LOCKED ROTOR AMPS

OVHs OVss VERT. THRUST CAP., LB. SERVICE FACTOR

API STANDARD 610 GOVERNS UNLESS OTHERWISE NOTED

IS0, RATED CaPAeITY AT 65Y RATED

NOTE 3 PUMP TO BE CAPABLE OF PRCDUCING
-— PRESSURE  AND A SHUT- OFF HEAD NAT MQOpe THAM (209, oOF RATED PRESSURE
JOB NO.| DRAWING NO. | REV.
, 14222 |22-DS=-G-ol| O
O ¥18/a0| 1SSUED For  PHACE ZERO P Y -
NO.| DATE 1 SHEET | OF |




FORM NO 130 (REVISED SEPT 72)

CENTRIFUGAL PUMP DATA SHEET

108N0. 14222 remno__ 33 - G- (02

. PURCHASE ORDER NO.
APPLICABLE TO: PROPOSALS O PURCHASE O AS BUILT O REQUISITION NO.
NOTE: O INDICATES INFORMATION TO BE COMPLETED BY PURCHASER; INQUIRY NO.

[J BY MANUFACTURER DATE_12-19 - @O pevision o
oR. ASHLAND QYNTHETIC  FUELS INC.  SIE CENTUCEY
UNT___2RECKIN R\ D¢ E, SERVICE FIRE WATER MAIN PUMP
NO. PUMPS REQ'D ! MNTNRS REQ'D. ITEM NO. PROVIDED BY MTD BY

'BL u-& nEn? _ITEM NO PROVIDEQ BY____V EVDOR _ mTD BY VENDOE,

PUMP MFR_LSM?_S____— sizE AND TYPE LB HA R ~4-VERT _ staces_4- SERIAL NO.

OPERATING CONDITIONS, EACH PUMP

PERFORMANCE

uauo___FIRE WATER  ys.GPMatPT,NOR__ 21 B2 RATED

3500 PROPOSAL CURVEND, 23468352

DISCH. PRESS.. PSIG

142,5 _ |apM1 74O  NPSHR (WATER) 2. D

PT.E.NOR PO  max _{OO  sucr. PRESS. PSIG MAX. RATED 0.5 78  BHPRATED__S e 3

sPoRatPT__ 1.0  piFF PRESS. PSI 192, MAX. BHP RATED IMP

VAP. PRESS. 2t #T,PSIA_____ Q.0 DIFF. HEAD, FT 44 4 MAX. HEAD RATED IMP

VIS. at PT, Ssu —cPQ.7 NPSHA FT 34 MIN. CONTINUOUS GPM

CORR/EROS. CAUSED BY__ OPECATING  CONDITIONS HYD. HP EL S ROTATION (VIEWED FROM CPLG END)

CONSTRUCTION SHOP TESTS

NOZZLES . SIZE RATING FACING LOCATION (ONON-WIT. PERF. QOwIT. PERF.

SUCTION 2" 12D e <, 0E (ONON-WIT. HYDRO OWIT. HYDRO
2 ONPSH REQ'D. OWIT. NPSH

O eaos (OSHOP INSPECTION

CASE-MOUNT: CICENTERLINE [IFOOT CIBRACKET TSERT (TvPe) L8 HX[S

-SPLIT: [JAXIAL [JRAD; TYPEVOLUTE [JSGL (J0BL CIDIFFUSER

(ODISMANT. & INSP. AFTER TEST

PRESS: CIMAX. ALLOW PSIG -_*F. O] HYDRO TEST psig | OCTHER
_CONNECT: CIVENT CIDRAIN CJGAGE 3 _
peLLen oA Pfaaten _10/4"y (1 /4" )Q’MA)LL’L}L@_Z&__. anee_ENCL . MATERIALS
MOUNT: CJBETWEEN BRGS [JOVERHUNG (] WEAR. RG. DIAM./CLRNC APICASE/TRIMCLASS@_—— E=-2Z
BEARINGS-TYPE: CIRADIAL CITHRUST
LUBE: CIRING OIL CIFLO00 CIOILMIST CIFLNGER CIPRESSURE (]
courune: Omr_PEERLESS O MODEL
ORIVER HALF MTD BY: O PumP MFR O DRIVER MFR O PURCHASER
PACKING: [JMFR & TYPE [JSIZE/NO. OF RINGS BASEPLATE. O
MECH. SEAL: [ MFR & MODEL API CLASS. CODE VERTICAL PUMPS
(JMFR CODE PIT OR SUMP DEPTHO ¥&)
AUXILIARY PIPING = MIN. SUBMERGENCE REQ'D.CJ
OCW.PIPEPAN O CU: OSS: OTUBING: O PIPE COLUMN PIPE: ] FLANGED CITHREADED
CITOTALCODLING WATER REZD.GPM____ O SIGHT F1. REQD LINE SHAFT: (JOPEN  [J ENCLOSED
(OPACKING CONIING INIFETINN RFO'D:  CITQTAL GPM. arsie BRGS: CIBOWL CILINE SHAFT
OSEALFLUSH PIPEPLAN_____— OCS. OSS. OTUBING O PIPE ONG. LUBE CIWATER [J0it CIGRFASF
OFBXTERNALSEALFLUSHFAWIO___ CIGPM I PSIG FOAT&ROD Ocs. OsS. OBARZ ONONE
OAUXILIARY SEALPLAN_______ OCS. OsS. OTUBING O PIPE FLOAT SWITCH O

(O AUX. SEAL QUENCH FLUID

PUMP THRUST, LB CJUP Ooown______

!2!5— SE| FASHNE DRIVER

NN MOTOR DRIVER
HP ___ RPM FRAME VOLTS/PHASE/CYCLES CUMM INS VT 1716 F
MFR BEARINGS LUBE
TYPE INSUL FULL LOAD AMPS
ENC TEMP RISE. C LOCKED ROTOR AMPS APPROX. WT, PUMP & BASE
QVHs QVvss VERT. THRUST CAP. LB. SERVICE FACTOR MOTOR TURBINE

APi STANDARD 610 GOVcRNS UNLESS OTHERWISE NOT=D
NOTE :  PUMP  To BE CAPABLE OF PRODUCING

1507, RATED (APACITY AT 657

~  DATED PRESSURE AND A SHUT-CFF HWEAD NOT MORE THAN (9D7. CF

RATED PRESSURE .

JOB NO.| DRAWING NO. | RE

14222|32-1%-G-02 O

0 '%3/30. |SSUED FOR PHASE ZERO

H b A R [Hwn

NO. | DATE

1 SHEET L _or.. 1




FORM NO 130 (REVISED SEPT 72)

s8N0 L4222 jremno.__3D - G- 1032
CENTRIFUGAL PUMP DATA SHEET PURCHASE ORDER NO
APPLICABLE T0: PROPOSALS O PURCHASE O AS BUILT O REQUISITION NO
NOTE: O INDICATES INFORMATION TO BE COMPLETED BY PURCHASER: INQUIRY NO
{J BY MANUFACTURER pate_|2- (8- 3O pevisioN )
FOR___ASHLAMD SYNTHETIC, FUELS INC. SITE KENTUCKY
UNIT____BREKINRIDGE SERVICE___ FIRE WATER, UMN FPUMP
NO.PuMPS RECD__ | No.MoTORS Rea'n__ [ ITEM NO PROVIDEDBY _Y ENDOR. _ MTDBY VENDOR,
DvaL - DRUIVE  no. tureines rea'n | ITEM NO. PROVIDED BY___VENDQR  MTD BY vENDOR
pump MiR_PESRLESS SIZE AND TYPE %&l}% STAGES ! SERIAL NO.
OPERATING CONDITIONS, EACH PUMP PERFORMANCE
uauio____FEIRE WATER s GPMatPT.NOR___ (B2  RATED 2500 PROPOSAL CURVENOZS /77 S
DISCH. PRESS., PSIG i = PS5 |eM_L 794 NPSHR (WATER)
PT.ENOR_DO  Max._lOO  SucT. PRESS. PSIG MAX RATED -0.5  _|er__ 8 = guprateD s
SP. GR. at PT l.O  DIFF. PRESS.. PSI 173, S e MAX. BHP RATED IMP o
VAP. PRESS. at PT, PSIA____(D-Q ___ DIFF. HEAD, FT A45  _|max Heao raten imp F-So S.o
VIS. at PT, Ssu __CP.Q.7 NPSHA.FT 32. MIN. CONTINUOUS GPM__(Z 5 2
CORA/EROS. CAUSED BY__ OPERATING CONDITIONS  wyo.wp_ 294 |ROTATION (VIEWED FROM CPLG END)
CONSTRUCTION SHOP TESTS
NUZZLES SIZE RATING FACING LOCATION (ONON-WIT. PERF. OWIT. PERF.
SUCTIN S 25 =5 S (0= (ONON-WIT. HYDRO OWIT. HYDRO
DISCHARGE fe) (ES E= SICE g:::: r::P:Ennn - e
CASE-MOUNT: (J CENTERLINE CJFOOT (IBRACKET (I VERT. (TYPE)
(ODISMANT. & INSP. AFTER TEST
.SPUT: [CJAXIAL [JRAD:; TYPEVOLUTE (JSGL [J0BL CIDIFFUSER prsmey
-PRESS:  CIMAX. ALLOW PSIG *f; ] HYDRO TEST PSIG
CONNECT: CIVENT CIDRAIN (JGAGE Ve
IMPELLER DIA.: TED__2-© OMax__ 2= &2 OneeEre & - MATERIALS
MOUNT: ‘SXBETWEEN BRGS (JOVERHUNG (] WEAR. RG. DIAM./CLRNC APICASE/TRMCLASS@_ L-2
BEARINGS-TYPE: oa__BALLC inust_DALL
LUBE: CIRINGOIL (JFLOOD CJIOILMIST CIFLINGER [IPRESSURE OJ
couPUNG: CIMFR___ AL 1< O MODEL.
ORIVER HALF MTD BY: O PUMP MFR O DRIVER MFR O PURCHASER -
PACKING: CIMFR&TYPE__ASBEST LS CISIZE/NO. OF RINGS | 2 BASEPLATE: O
MECH. SEAL:  [J MFR & MODEL AP1 CLASS. CODE VERTICAL PUMPS
CIMFR CODE PIT OR SUMP DEPTHO
AUXILIARY PIPING MIN. SUBMERGENCE REQ'D.CJ
O CW. PIPE PLAN O OSS: OTUBING, O PIPE COLUMN PIPE: (] FLANGED (CJTHREADED
[ TOTAL COOLING WATER REQ'D, GPM O SIGHT F.l. REQ'D UNE SHAFT: CJOPEN [J ENCLOSED
(OPACKING COOLING INJECTION REQ'D: LI TOTAL GPM QPsiG BRGS: ClBOWL CILINE SHAFT
OSEAL FLUSH PIPE PLAN _0Ocs. Oss. OTUBING O PIPE BRG. LUBE CIWATER CJ0IL CIGREASE
OFBXTERNAL SEAL FLUSH FLUID CIGPM CIPSIG FoATaRoD OCS. Oss. OBAZ ONONE
OAUXILIARY SEAL PLAN Ocs. Oss. OTUBING O PIPE FLOATSWITCH O
O AUX. SEAL QUENGH FLUID PUMP THRUST, L8 CJUP CIDOWN____
= TURBINE DRIVER
isallilad — CoPeus R -28
W_(eOC RPM_L OO FRAME vouts/PHase/cYOLEsA ] @0 [ R laes :
MFR BEARINGS LUBE
TYPE__ INSUL FULL LOAD AMPS
e WP-TT _TEMPRISE.C______LOCKED ROTOR AMPS APPROX. WT, PUMP & BASE
SERVICE FACTOR TURBINE

Qvwus Ovss VERT. THRUST CAP., LB.

MOTOR

AP STANDARD 610 GOVERNS UNLESS OTHERWISE NOTED

NOTE PUMP TO BE CAPARIEZ OF PRofuciNg (S0P, @ATED (APACITY AT 652,
~—  RATED PRESSUFE AND A SuuT-OFF LEAD  NoT MORE THAM (207 QF
RATED PRESSURE .
JOB NO.| DRAWING NO. | REV.
14222| 32-D5-G-03
0 |Yig/acl 1SSVED FOR PHACE 2ERO HP | MU Hw
NO.| DATE 1 SHEET | OF ]




w08N0. 14222 remno__33-G&- (04
CENTRIFUGAL PUMP DATA SHEET S —
APPLICABLE TO: PROPOSALS O PURCHASE O AS BUILT O REQUISITION NO
NOTE: O INDICATES INFORMATION TO BE COMPLETED BY PURCHASER: INQUIRY NO
[ BY MANUFACTURER oATE_L2 /4B /BQ  mevision o]
FR__ACHLALD SYNTRETIC FUELS INC e KENTUCKY
UNIT__BRECKINRIDGE SERVICE SiIRE  WATER  Main PumP
NO. PUMPS REQ' n_JFNo MOTORS REQD_ ITEM NO PROVIDED BY MTD BY _
NG, Sowes REGD L ITEM NO pROVIDEDBY-_VENOOR wrosy__ VENDOK,
“pmpMR_PESERLESS sizEANDTYRE 21 sTAGes__! SERIAL NO
OPERATING CONDITIONS. EACH PUMP PERFORMANCE _
gauio___DILE  WATER s GPMatPT.NOR 32182 RATED PROPOSAL CURVE NO. 5]
DISCH. PRESS.. PSIG 1773 ﬁ RPM_L7 (O NPSHR (WATER)
PT.F.NOR_ 20 Max __1GO©O  sucT. PRESS. PSIG MAX. RATED =05 grr_ B2 gHp RATED
SP. GR. at PT .O  [iFF. PRESS.. PSI | 73, S 4+a3— | MAX. BHP RATED IMP =1 03
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4.3 Duty Specifications for Package Units

33-SP-A-01: Foam Subsurface Injection System (33V-101)

33-SP-A-02: Foam Subsurface Injection System (33V-102)



BRECKINRIDGZ PROJECT
PLANT 33 - FIRE SYSTEMS

FOAM SUBSURFACE INJECTION SYSTEM

ITEM NO.: 33-V-101

One skid-mounted balanced pressure proportioning system complete for

subsurface foam injection, consisting of:

- Foam storage drum, 3,000 gals. capacity,
(carbon steel)

- Foam proportioner, skid mounted capacity:
300 - 2,200 GPM solution

- Foam Maker nozzles (550 GPM cap.)

- Skid for foam maker nozzles

Price obtained from:
Arthur Dooley & Sons
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BRECKINRIDGE PROJECT
PLANT 33 - FIRE SYSTEMS

FOAM SUBSURFACE INJECTION SYSTEM

ITEM NO. : 33-V-102

One skid-mounted balanced pressure proportioning system complete
for subsurface foam injection, consisting of:

- Foam storage drum, 1,000 gals
capacity, carbon steel.

- Foam proportioner, skid-mounted
capacity 300 - 1,400 GPM solution.

- Foam maker nozzles (550 GPM cap)

- Skid for foam maker nozzles.

Price obtained from:
Arthur Dooley & Sons
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Plant 34—Sewers And
Wastewater Treatment




PLANT 34 SEWERS AND WASTEWATER TREATMENT

1.0 INTRODUCTION

Wastewater Treatment (Plant 34) and Water Systems (Plant 32) are closely
related and constitute the overall Project Water Management System, with
the purpose of minimizing river water consumption and eliminating efflu-
ent discharge to public waters during normal plant operation. This goal
is achieved by segregating wastewater streams, on the basis of their com-
patibility, and then treating them to a degree necessary to make them
suitable for reuse in lieu of fresh river water. Eventually, most of the
water-used in the project goes to the atmosphere in the form of harmless
water vapor. A very small fraction of the water is consumed as moisture
associated with solid wastes that are disposed of in two landfill

operations.

The various sources of wastewater, routing, type of treatment, and the
ultimate destination are shown on Flowsheets 50-D-B-14 and 50-D-B-15 in
Report VII. Individual systems described in this section include:

° Coal Storage Pile Runoff Treatment

. Oily wastewater>Treatment

[ Deoiled Wastewater freatment

) Sour Water System

. Stripped/Dephenolated Wastewater Treatment

° Reverse Osmosis for Process Wastewater

. Brine Concentration and Drying for Process
Wastewater

. Reverse Qsmosis, Brine Concentration and

Evaporation Wastewater from Boiler Feedwater
Treating and Boiler/Cooling Tower Blowdown

() Sanitary Sewage Treatment
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The systems are all included in Plant 34 with the exception of the sour
water system which is included in Plant 9. A portion of this section
describes how the dilute and sour water systems are integrated with

Plant 34 wastewater treatment facilities. More detailed information
regarding the design and operation of the sour water stripping, ammonia
recovery, and phenol extraction units is presented in the Plant 9 process
description.

As illustrated on Flowsheets 50-D-B-14 and 50-D-B-15, and in Report VII,
updating of the overall water balance for the Phase Zero design has
generated f]owr&te numbers that are not always consistent with those
originally set as individual system design bases within Plants 32 and
34. These changes are, to a great degree, compensating, and do not have
a significant impact on overall costs. Further refinements can be
expected as more data becomes available from the pilot plant and addi-
tional optimization studies are performed. According]y,'reviéions to
individual system design bases to make them consistent with the updated
overall water ba]ances have been deferred until the next phase of the
work.

The wastewater systems described in this report represent the base case
for the inital effort of the Breckinridge Project. Although the treat-
ment involved in this base case is very acceptable from an environmental
_étandpoint, it is not cost effective. Studies have therefore been ini-
tiated to evaluate the technical feasibility and economic benefits asso-
ciated with other wastewater management scenarios for the project. The
alternates being considered are arranged in a hierarchy of selected
wastes based on their presumed acceptability as potential discharge
streams. The acceptability assessment will consider the type and degree
of contamination expected, the availability of proven treatment tech-
nology for each contaminant, and conventional disposal practices for
similar wastes in allied industries. Common to all alternates under
study is the inclusion, in the combined discharge, of those waste streams
which require 1ittle or no treatment to satisfy the effluent discharge
Timitations. Such wastes will include boiler blowdown, cooling tower
blowdown and other relatively innocuous streams.
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PLANT 34 SEWERS AND WASTEWATER TREATMENT

2.0 PLANT DESIGN

2.1 Coal Storage Pile Runoff Treatment

As a matter of general water management policy, all rain runoff from

developed areas is utilized within the complex. Runoff from unéontam-
inated areas, such as from building roofs, is routed without treatment to

the uti]ify/firewater storage pond. Runoff from potentially contaminated
areas, including the coal storage areas, is treated before being sent to
the utility firewater storage pond.

2.1.1 Design Basis

The design of the Coal Storage Pile Runoff Treatment System is based on
published* data regarding runoff from Kentucky and I11inois coals. These
data were used to synthesize a design runoff from a blend of Kentucky and
I11inois coals mixed in about the same ratios as the design coal feed.
The characteristics of the design runoff are summarized as follows:

Parameter Range Design
pH 5.9 - 7.5 6.0
Total suspended solids 442 - 2,044 1,800
Total dissolved solids 180 - 1,020 800 -
Sulfate 55 - 525 320
Iron - 1.5 - 17.7 15
Total organic carbon 185 - 700 500
Biochemical oxygen demand - 5 5
Chemical oxygen demand 406 - 2,430 2,000

The design is based on the premise that the water will be acidic and
therefore bicarbonate alkalinity is insignificant and hardness is
entirely noncarbonate. Thus, only soda ash (Na2C03) is being

*EPA Source Assessment - Water Pollutants from Coal Storage Areas,
EPA-600/2-78-004m, May 1978.
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specified. Soda ash will raise theTpH and precipitate calcium and mag-
nesium as the carbonates. If it is determined later that the runoff
contains appreciable bicarbonate alkalinity, lime addition may be
required.

Design basis for clarifier:

® Water flow 500 GPM
e  Surface flooding 700 GPD/ft2
) Underflow solids

"~ concentration 2% (wt)

One 35 ft. diameter clarifier will be used.

Design basis for filters:
o Water flow 500 GPM
. Filtration flux rate 10 GPM/ft2
. Backwash flux rate 15 GPM/ft2

Two 5.5 ft. diameter filter units will be used. During backwash, one

filter at a flux of 20 GPM/ft2 will-be in service which is considered
adequate for short duration.

2.1.2 Process Description

The Coal Storage Pile (CSP) Runoff Treatment System is shown on Flowsheet
34-D-B-6 and consists of clarification, neutralization and filtration.

The runoff from the "live" and "dead" coal storage piles is routed to a
storm surge pond which acts as a flow and composition equalizer and a
feed "tank" for the CSP runoff treatment equipment. Additionally, some.
of the heavier suspended solids are expected to settie out at this point.
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From the surge pond the runoff is pumped at a constant 500 gpm rate to
the Reactor/Clarifier (34Z-102) where it is neutralized with soda ash and
clarified with the aid of a polyelectrolyte. Settled solids are with-
drawn as sludge from the bottom of the 34Z-102 and pumped to the sludge
dewatering facilities at the river water treatment plant as shown on
Flowsheet 32-D-B-4. Reactor/Clarifier effluent is pumped through two
downflow, pressure-type, dual media filters for residual suspended solids
removal. A controlled portion of the filtered water is stored in the
Filter Backwash Makeup Tank (34D-103). Periodically the filters are
backwashed using.fi1tered water stored in tank 34D-103 and aided by
compressed air for scouring the media. Filter backwash water, laden with
suspended solids, is returned to 34Z-102 inlet for redsg.

The surge pond will be dredged periodically and the recovered material,
principally coal fines, will be blended with the feed to Coal Washing
(Plant 27).

The 7 million gallon surge pond size is based on a 10-year frequency
storm lasting 48 hours and producing a total of 5 inches of rainfall.
(Reference: U.S. Weather Bureau Technical Paper No. 40, Rainfall .
Frequency Atlas of the United States, repaginated and reprinted January
1963). This storm would result in an estimated 7 million gallons of
water which would be processed at the 560 GPM design rate in about

10 days. Provisions will be made for overflow to the river in the
instance that storm runoff exceeds the design basis 10-year storm.

2.2 0ily Wastewater Treatment

The 0ily Wastewater Treatment System is illustrated on Flowsheet 34-D-B-2
and consists of API gravity separation followed by dissolved air flo-
tation (DAF). Sludges generated by the API separator and DAF units are
disposed of by incineration as shown on Flowsheet 42-D-B-1.
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Oil-contaminated wastewaters from throughout the plant, including con-
taminated surface runoff, are collected by an underground sewer system
and routed to the wastewater treatment area. Major sources of this

wastewater are:

. Contaminated process area runoff

° Runoff from the tank farm area

o Runoff from truck and railroad loading and
unloading areas

® Water draws from oil storage tanks

. Settled water from slop oil tanks

) Vessel and pump drains

) Pump cooling water

. Labo?atory sink drains

®  Leachate from land fill operations

() Condensate collected in process drains

Normé]]y, 0ily waste waters flow directly to the API separator. When
design flow rates to the APl separator are exceeded - as would normally
occur during.and shortly after a rainfall - excess flow is diverted to an
0ily water surge pond. When direct flow to the API separator falls below
design, surge water is pumped from the pond, Slow speed non-emulsifying
pumps are used to transfer water from the pond to the API separators.

In the API separator, unemulsified oil (lighter than water) is floated to
the surface and skimmed off while the heavier 0ils and oil-coated solids
settle to the bottom. Skimmed oil is pumped to a slop oil tank prior to
reuse in Tankage (Plant 20) while settled sludges are removed from the
AP1 separator and collected in a local sump prior to being incinerated.

Separator effluent is pumped to the Flash Mix Tank (34D-111) where it is
pH adjusted using either sulfuric acid or caustic soda and dosed with
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po]ye]ectro]yte_f]occu]ants. Effluent from the flash mix tank flows to
the Flocculation Tank (34D-112) where gentie agitation speeds the coagu-
lation of solids.

From the flocculation tank, the wastewater flows by gravity to two
parallel DAF units. In these units, additional suspended solids and fine
01l droplets are removed by attachment to rising air bubbles. The air
bubbles are created by introducing a recycle stream, which has been
saturated with air under pressure, into the DAF tanks. Effluent from the
DAF units flow by force of gravity to the biological treatment system for
‘biological oxygen demand (BOD) removal, while both skimmed and settled

sludges are pumped to a local sump for transfer to incineration in
Plant 42. ‘

2.2.1 Design Basis

The design of the oily water treatment system is based on the following
estimated wastewater characteristics and flow:

Influent Characteristics

Flow (maximum) 1,950 gpm

pH 6-8

0ils (average) 350 mg/1

TSS 150 mg/1 -
coD 1,200 mg/1

BOD . 500 mg/1

The performance requirements for the process units are as follows:

Percent Removal Requirements

Unit 0ils TSS CoD BOD
API Separator 50 50 33 30
DAF Units 85 50 40 40
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The oily water treatment system is divided into six component systems or

packages.

Design criteria for each are as follows:

0il Separator System

Maximum wastewater flow
Maximum horizontal velocity
Surface loading

Specific gravity of oil
Water temperature

Mixer/Flocculator System

Wastewater flow

Flash mixer detention time
Flocculator detention time
Mean velocity gradient
Rotor tip speed

Dissolved Air Flotation (DAF) System

Wastewater flow

Recycle rate

Loading rate

Detention time

Air saturation tank detention time
Operating pressure

Air requirement

Polymer Feed System

Maximum dose
Total waste flow
Stock solution strength

Acid Feed System

Maximum dose
Total waste flow
Stock HpS04 solution

Caustic Soda Feed System

Maximum dose
Total waste flow
Stock NaOH solution

2-6

1,950 GPM

2.5 ft/min 2
1,100 gpd/ft
20°AP1

70°F

1,950 GPM

1 minute

15 minutes
40 ft/sec-ft
1.5 ft/sec

1,950 GPM

50% of forward flow

2 GPM/ft2
25 minutes
2 minutes
30 psig

1 scf/100 gallons

5 mg/1
1,950 GPM
1%

20 mg/1
1,950 GPM
1%

20 mg/1
1,950 GPM
30%



2.2.2 Process Déscription

The process is shown on Flowsheet 34-D-B-2.

The oily wastewater, on its way to the API Separator (342-113) always
flows through a specially designed concrete Static Flow Splitter Box
(34D-106). The box utilizes a combination of weirs, baffles and orifices
to permit excess flows to be diverted to the oily storm surge pond with a
minimum of 01l carry-over. The pond has a working volume of 25 million
gallons. It is equipped with baffles and floating booms located near the
inlet end to retain free surface oil within a relatively small area.
Floating oil skimmers and vacuum-equipped trucks will be used to skim off
this oil before emptying the pond. }The emergency overflow to the river
will be located at the opposite end of this pond, under a baffle, to
ensure no loss of oil to the river,

During oily pond workoff, the Archimedian Screw Lift Pumps

(34G-110 A or B) will be used to 1ift water out of the pond into the
sewer main, downstream of the splitter box. These pumps minimize
agitation - and thus emulsification - of the oily water and can pump at
variable rates as a function of liquid level in the pump sump.

Upon entering the covered and vented API separator forebay, some of the
lighter 0ils float to the surface and the heavier solids settle out. The
water then flows on through the two 5 x 11 x 120-foot channels where the
finer 0il droplets float out and the fine solids (sludge) settle out.

The floated oil and settled sludge are moved across the length of the
channels in opposite directions, by means of motor-opefated endless
chains with flights and are conceptrated at opposite ends. 0il is
skimmed of f to a sump and pumped by the Skimmed 0il Pump (34G-115) to a
small heated tank nearby for settling and rough phase separation. Water
js drained back to the separator, and 0il is withdrawn through a floating
skimmer and pumped by the 0il Transfer Pump (34G-112) to slop tankage in
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Plant 20. Bottom sludge is pumped by the API Separator Sludge Pump
(34G-116) to a concrete sump where float and bottom sludges from the DAF
units are also collected. This sludge may contain some oil but its
recovery is uneconomical. Thus, it is pumped by the 0ily Sludge Sump
Pump (34G-121) to the incinerator feed tank in Plant 42.

The API separator effluent is pumped by the API Separator Effluent Pump
(34G-117) through the Flash Mix Tank (34D-111) and Flocculation Tank
(34D-112) to the DAF units. Acid or caustic soda are metered to the
flash mix tank to automatically adjust the pH. Alum and polymer are also
metered to the flash mix tank at a rate commensurate with the wastewater
rate. These chemicals form a dense floc into which some of the small,
dispersed oil droplets and suspended solid paftic]es (found in the feed
to the DAF units) are trapped. This floc is built up in the flocculation

tank by means of a slow-speed mixer-agitator.

The floc containing oily water now enters the twin DAF units, where the
oil-coated alum-polymer floc is removed with the aid of small-air bubbles.
The feed is equally spTit and fed to the central portion of the circular
DAF Flotators (34Z-115 A and B). A portion (50%) of the clarified efflu-
ent from each flotator and compressed air are .held for about 30 seconds
in vessels 34C-101 A or B to dissolve the air in the.water. The
air-saturated water is depressurized and immediately blended with raw
feed to the flotators. Ihere 1s an independent air saturator for each
flotator. The microscopic air bubbles that are thereby formed attach
themselves or are trapped in the oil coated floc and rapidly buoy {t to
the surface of the flotators. The resulting material, known as “float,"
is skimmed off with slowly revolving scrapers into a hopper from which
the float flows by gravity to a sludge collection sump. Some solids
settle to the bottom of the flotators. These are removed periodically by
bottom sludge pumps and added to the oily sludge sump along with other

sludges.



2.3 Deoiled Wastewater Treatment

Effluent from the Oily Water Treatment System (API separator followed by
dissolved air flotation) is-sent to the next stage of wastewater treat-

ment. This treatment stage, Deoiled Wastewater Treatment, consists of a
pure oxygen-activated s]uage treatment to remove biodegradable organics,
followed by dual medié filtration to remove suspended solids. The pro-

cess is shown on Flowsheet 34-D-B-3.

The pure, oxygen-activated, sludge system consists of three aeration
basins, each with two Marox aerators (a total of six), three clarifiers,
and one sludge thickener. Effluent from oily water treatment is fed into
the aeration basins, in which organic contaminants are contacted with
recycled microorganisms and oxygen. The organisms use the biodegradable
organic matter as a source of energy and as food for cell growth, The
suspension of organisms and wastewater is passed through a clarifier
where most solids settle out. The bulk of these settled solids (sludge)
is recycled to the front of the aeration basins. The remainder (het
production in the basin) of the sludge is removed to maintain a constant
microorganism concentration in the basin and thickened to 3% solids in
the sludge thickener. The concentrated sludge is sent to the Zimpro wet
oxidation unit. Thickener overflow is recycled to the front of the
aeration basin.

Effluent from the clarifier is filtered to remove last traces of sus-

pended solids. Anthracite/garnet dual media pressure type filters are
used. The filter feed is first chlorinated to prevent biological growth

in the filters, and a polymer is added to improve filter performance.
The filtered effluent is routed to the low solids cooling tower makeup

system.

2.3.1 Design Basis

Oxygen Actijvated Sludge System. 'The oxygen activated sludge system
~mploys Marox rotating active diffusers to diffuse pure oxygen into
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wastewater in an open aeration basin. The equipment for the required

wastewater capacity consists of three Aeration Basins (34Z-116 A, B,
and C), six Marox aerators (34K-104 A through F), three Clarifiers

(34Z-117 A through C), and one Sludge Thickener (34Z-118). -

® Aeration basins and aefators (34Z-116"A, B and C and

34K-104 A through F)

Basic data:

Wastewater flow ' 1,950 GPM

Food to micfoorganism 0.2 1b

ratio (F/M) BOD/MLSS-Day

MLSS 300 mg/1

Detention time 8.4 Hrs

BOD reduction _ 90%

COD reduction 85%

Oxygen requirement 1.2.1b/1 1b
. BOD reduction

NOTE:

MLSS - Mixed liquor suspended solids are total
solids in aeration basins and includes micro-
organisms plus other suspended solids.

Mixed liquor volatile suspended solids are
that fraction of MLSS which volatilizes upon
burning and represents a measure of the micro-
organism content of the MLSS.

Unit Description:

Three concrete aeration basins, 80 feet
(length) x 30 feet (width) x 18 feet (depth),
supplied with oxygen by six Marox rotating
active diffusers (two in each basin); each
aerator has oxygen transfer capacity of

1500 1b/day oxygen obtained from the Oxygen
Plant (Plant 15) at required pressure.



e Clarifier (34Z-117 A, B, and C)
- Basic Data:

Water flow

MLSS in underflow

Surface loading
Sludge recycle

- Unit Description:

4,000 GPM

(including -
sludge recycle)

1%
700 gpd/ft?

50% of incoming

Three 60-foot diameter circular clarifiers,
with sludge scrapers and draw-off, and annular
effluent weirs; two 1,000 GPM, 40 bhp, centri-
fugal sludge recycle pumps (one is a spare).

° Sludge Thickener, 34Z-118 ]
- Basic Data:
Waste sludge flow
Surface loading

Percent MLSS in
underf low

- Unit Description:

12 GPM
20 gpd/ft.2

3%

One 10-foot diameter sludge thickener with two
5 GPM, 1/4 bhp, progressing cavity sludge

pumps (one is a spare).

Suspended Solids Removal System (DUa] Media Filter System). A dual media

filtration system is used to remove suspended solids from the clarified

water. The system consists of a Filter Feed Tank (34D-114), four

anthracite/garnet, dual media, pressure type Filters (34Z-120 A through
D), a polymer feed system, and a chlorine feeder.



Filter Feed Tank (34D-114)

- Basic Data: Wastewater flow of 1950
GPM, four hours holding
capacity. _

- Unit Description: One 70 foot long x .60 foof

wide x 15 foot deep con-
crete basin.

Chlorine Feeder (342-119)

- Basic Data:
Wastewater flow 1950 GPM
Chlorine dosage © 10 mg/1

- Unit Description: One chlorine feeder rated
at 10 1b C1/hr.

Polymer Feed System

34D-115 Polymer Storage Tank
34D-116 Polymer Mixing Tank
34D-117 Polymer Feed Tank
34G-124 Polymer Feed Pumps

- Basic Data:
Wastewater flow 1950 GPM
Polymer dosage | 2 mg/1
Raw polymer storage capacity 2 weeks

Stock solution storage 8 hours
capacity

Stock solution concentration 1%

- Unit Description: One 100 gallon (11 cubic
feet) liquid polymer storage
tank, one 200 gallon
(25 cubic feet) capacity
solution tank with slow
speed mixer, and one 200
gallon capacity solution.



feed tank. Polymer feed
pump is positive displace-
ment, progressive cavity
type, rated at 1 GPM.

) Dual Media Filter System (34Z-120 A through D)

- Basic Data:

Wastewater flow 1950 GPM
Filtration flux 12 gpm/ft2
Backwash flux 15 gpm/ft2

- Unit Description: Four 8 foot diameter, dual
media, vertical type, down-
flow pressure filters with
automatic air-assisted back-
wash. Backwash air provided
by a fully spared 150 scfm @
30 psig blower driven by a

. 25 bhp motor. Three,
100 GPM, 50 bhp, centrifugal
feed pumps (one is a spare)
and two, 750 GPM, 10 bhp
centrifugal backwash pumps
‘(one is a spare).

The key design characteristics of the incoming feed and of the filtered
effluent are as follows:

Incoming Feed Filtered Effluent
Flow (GPM) 1950 1950
pH 6-8 - 6-8
CbD (ppm) 480 | 72
BOD (ppm) 210 21

SS (ppm) 38 ]



2.3.2 Process Description

The process is shown on Flowsheet 34-D-B-3.

Wastewater from the 0ily Wastewater Treatment System flows direct]y from
the Flotators (32Z-115 A and B) to the Aeration Basins (34Z-116 A, B and
C). Weirs regulate the split from the two flotators to the three

basins. Recycled sludge from Clarifiers (34Z-117 A, B and C), thickener
overflow from the Sludge Thickener (34Z-118) and backwash from the Media
Filters (34Z-120 A, B, C and D) are also fed to the front end of the
basins. Since the flow from the thickener is small compared to the total
flow, it is fed into only one of the three basins. The filter backwash
rate is cyclic but of short duration, i.e. 750 GPM during backwash time
which is only about 10 minutes out of several hours. Nevertheless, the
high instantaneous rate is taken as it occurs and the flow out of the
basin and into the clarifier, which is sensitive to variations in flow
rate, is averaged out by the use of "V" notch weirs on the outlet of the
basins.

For initial operation, the aeration basins must be spiked with externally
acclimated microorganisms. Once the system is in proper operation, there
is a net production of microorganisms. Proper microorganism density, as
required to destroy the organic matter, is obtained by proper recycling
of microorganisms in the concentrated sludge. '

Oxygen, wastewater and recycled sludge (microorganisms) are intimately
mixed with the use of the Marox Aerator (34K-104 A through F). Micro-
organisms feed on the biodegradab]e.matter in the water and grow and -
multiply as the water moves from the feed end to the discharge end of the
basins. The wastewater with the microorganisms overflows the basins into

the clarifiers. A basin and clarifier work in unison.

Solid matter sinks to the bottom of the clarifier where slow revolving
rakes draw it to a sump in the center. Clarified water overflows from



the periphery of the clarifier, is collected in a trough, and discharged
into the Filter Feed Tank (34D-114).

Sludge from the center sump of the clarifier is split into two

fractions. One part, as required for proper microorganism concentration
in the aeration basins, is pumped to the feed end of the basins. The
remainder, which represents net microorganism production, is concentrated
in the sludge thickener. The thickener is nearly identical to the clari-
fier except for a a special arrangement of paddles on the rakes that is
conducive to better sludge concentration. Thus, the underflow is thicker
in solids than the feed. The clarity of the overflow is inconsequential
since it is recycled to the aeration basins.

The effluent from the clarifier will not be free of suspended matter and,
therefore, is fi]teréd prior to final use as cooling tower makeup. Fil-
tration is performed with multimedia pressure filters similar to those in
.other parts of the plant. Operation of such filters is'cyclic, i.e.,
they filter for a time, and when they are loaded with solids as indicated
by a high pressure drop, filtration is stopped and the filters are '
backwashed to flush out the accumulated solids. The filter feed tank is
used to dampen flow differences between the clarifier effluent and the
filters and permits the use of unfiltered water for filter backwash with-
out disruption to the filters.

Material to be filtered is pumped at a regulated rate through the four
filters. Chlorine is injected into the water to be filtered at a con-
‘trolled rate to destroy any remaining microorganism thereby preventing
further biodegradation which would result under uncontrolled conditions,
producing material that would be difficult to filter. A polymer is also
added at a controlled rate to render the suspended solids more easily
filterable. The exact rates and types of polymer will be established
later.



Effluent from the filter is combined and directed to the cooling tower.

The suspended solids concentration in the unfiltered material is expected
to be very low. Therefore, unfiltered material will be used to backwash
the filters. This method avoids the need to accumulate filtered material
for backwashing, thereby saving investment costs.

During backwashing, water is pumped through the filter in the reverse
direction of filtration. In these filters, the backwash direction is
upward. The rate of backwash is higher than that for filtration and high
enough to almost float the filter media. Compressed air is added to the

backwash water to help float the filter media and help scour and purge
the collected solids out of the media. Air scouring results in more

effective cleaning thereby extending the filter cycle time.

2.4 Sour Water System

The H-Coal process produces significant quantities of ammonia, carbon
dioxide, hydrogen sulfide and hydrogen chloride. These gases are all
present in the main process stream in H-Coal Primary Separation-

(Plant 4). As this main stream is cooled, precautions must be taken to
avoid equipment-fouling with salts of ammonium carbonate, sulfide and
chloride. Accordingly, wash water is injected to dissolve any salts that
~may have formed. The wash water also dissolves soluble organics such as
phenols and fatty acids in the gas. The resultant water is termed "sour
water”. To minimize quantities of waste water to be treated, weak sour
waters are used as makeup water to the wash water systems in Plant 4.
This discussion of the Sour Water System focusses on the gathering of the
various weak sour water streams and treatment of this combined stream
prior to use as wash water makeup, as well as the handling of the con-
centrated sour water that results from the water wash. Although they are
the source of the major process wastewater stream, none of the sour water
facilities described in this section are actually part of Plant 34, but
are part of Sour Water Treating (Plant 9). ' ‘



Conventional refinery experience with very similar operations indicate
that salt content of wash waters should not exceed 10% by weight. Normal
refinery services do not encounter soluble organics which when dissolved
in water tend to reduce the solubility of salts. Laboratory data has
shown that dissolved organics can vary from 1 to 3% in sour waters.

To allow water to dissolve both organics and salts, a design limit of 8%
salt has been set for the sour water from Plant 4. Operational exper-
ience from the pilot plant at Cattletsburg will be used to confirm this
design 1imit. Obviously lower design salt concentrations will result in
increased flows and increased sour water treatment costs.

The Sour Water System is depicted on Flowsheet 34-D-B-1. Sources of weak
sour solutions are as follows: '

Plant No. Water Rate (GPM)
2 Process steam condensate 53
5 | Process steam condensate 42
17 Process steam condensate 130
7 Dilute sour water 93
18 ~Dilute sour water 1
12 Grey water 550

20 Separated water from

slop oil tank 1
20 Water in 20% caustic solution 48
3 and 4 Water from H-Coal yields 232
9 - Water from neutralization _ 1
Total 1,157



Disposition of the water is as follows:

Plant No. Water Rate(GPM)
34 Stripped and
dephenolized sour water 1,153
10 Water Tost to acid gases 2
31 Water lost in-desalter
emulsion 2

Total 1,157

Process'condensaté is obtained from three plants as follows:
(1) Fractionator Overhead Receivers (17C-106 and 17C-206)
(2) Scrubber Overhead Receivers (2C-101 and 2C-801)

(3) Vacuum Tower Overhead Separators (5C-114 and 5C-214)

and Hydroclone Vacuum Jet Condensate Drums (5C-111
and 5C-211)

The condensate is pumped from each source to a desalter water feed header.

There is more process steam condensate than required for the desalter.
Therefore, part of the header flow goes to the desalter, and the excess
goes directly to the Plant 4 Wash Water Receivers (4C-110 and 4C-810).
Water separated from oil in the slop oil tanks in Plant 20 is also pumped
to the desalter and enters the desalter feed header after the split
between .the desalter and Plant 4 wash water to assure that all of this
0ily water enters the desalter. The desalter effects good separation
between water and oil. Desalted oil flows to the Plant 17 fractionator
feed preheater exchangers while the deoiled water is taken to the Plant 4
wash water receivers.



Also pumped to the Plant 4 wash water receivers is dilute sour water from
Plant 20 Dilute Sour Water Tanks (20D-116 A and B), which in turn receive

water from the following sources:
(]) Filtered Grey Water Tank (42D-104) in Plant 42
(2) Sour Water Flash Drum (7C-105) in Plant 7
(3) Hydrotreater Separator in Plant 18

The composite water stream in the wash water receivers is used as wash
waters for six condensers in Plant 4. These condensers operate at three
pressure levels - two at 60 psig, two at 725 psig, and two at 2975 psig.
Condensate from each condenser consisting of wash water, hydrocarbon and
some additional water condensed from the gas, is collected in respective
pressure level receivers and then flashed into the Sour Water Surge Drums
(4C-109 and 4C-809). Resultant flashed gases are sent to Plant 17 while
the sour waters are pumped to the concentrated sour water tank in

Plant 20. |

After 011 skimming in the concentrated sour water tanks, the water is
pumped to Plant 9 for stripping and dephenolization. Caustic soda is
added in the stripping tower after essentially all the free ammonia,
hydrogen sulfide and carbon dioxide has been removed. The caustic reacts
with fixed ammonia salts, such as ammonium chloride, and releases ammonia
vapors which are completely stripped out before the water exits the
bottom of the stripper. Stripped and dephenolated process wastewater.
from Plant 9 is then routed to Plant 34 for further treatment.

2.5 Stripped/Dephenolated Wastewater Treatment

Following treatment in Plant 9, the stripped and extracted process
wastewater will contain large quantities of dissolved organics and
inorganic salts. The organics are those not removed by the extraction
process for phenolics removal. Sodium chloride is the main inorganic
constituent.



The treatment systems for this waste stream consists of wét oxidation and
biophysical treatment (powdered activated carbon/activated sludge, PACT)
to remove the organic matter, followed by reverse osmosis (RO) to sepa-
rate out inorganic salts. The separated inorganic salts in the form of a
~ concentrated solution are sent to an evaporator where additional fresh
water is recovered. This section concerns the wet oxidation and bio-
physical treatment. The process is shown on Flowsheet 34-D-B-4.

2.5.1 Design Basis - Wet Oxidation & PACT Systems

Zimpro Wet Oxidation System. The Zimbro wet oxidation system is a

proprietary process licensed by Zimpro, Inc., Rothschild, Wisconsin.

o Bagic Data:
Item ' Design Basis
Reactor Feeds (Total)
- Waste Water 1,060 GPM with 40,000 mg/1 COD
- PACT Slurry ' 56 GPM with 5% (wt) carbon
- Sanitary Waste Sludge 5 GPM with 3% solids
COD Concentration 4% (wt)
COD Reduction Required 85%

® Expected Operation: .
Item '~ Expected Operation
Reactor Pressure 1,400 - 1,500 psig
Reactor Temp 500 - 550°F
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* System Description:

Three identical trains are provided, each includes two feed
pumps, two heat exchangers, a reactor, a gas-liquid separator,

a gas scrubber and controls.

400 GPM of feed.

Each train is sized to process

Powdered Activated Carbon (PAC) Biophysical Treatment System. The PAC

biophysical treatment system consists of five aeration basins with 30
pure oxygen aerators, the PAC feed system, and three clarifiers with two

return sludge pumps.

) Basic Data:

Item

Feed
BOD of Feed
BOD Reduction Required

0 Expected Operation:

Item

0

2

Feed/Recycle Sludge Ratio
MLSS in Aeration Basin

PAC in Aeration Basin
Clarifier Loading

Clarifier Underflow
Concentration

° System Description:

Design Basis

~1,100 GPM

2,700 mg/1
95%

Requirement

1.2 1b/1b BOD reduction
0.3 1b/1b
4,500 mg/1

20,000 mg/1
700 GPD/f2

5% solids

Aeration Basins. Five 30 ft (width) x 160 ft (length) x
18 ft (depth) concrete tanks with 6 Marox aerators in each tank
on a walkway bridge. Each aerator is sized to deliver 1,500 1b

02/day.
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Clarifiers. Three 50 ft diameter circular clarifiers include
sludge scrapers and two 1,000 GPM centrifugal sludge pumps.

PAC Feed System. Two storage hoppers, 10 ft diameter x 10 ft

high, one 400 gallon slurry tank with mixer and two 10 GPM
slurry feed pumps make up the PAC Feed System.

2.5.2 Process Description

The Wet Air Oxidation/PAC'Actjvated Sludge Treatment Process is shown on
Flowsheet 34-D-B-4.

Stripped-extracted sour water streams are collected in the Equalization
Tank (34D-118) and then sent to the Zimpro wet oxidation unit where
dissolved and suspended organics are oxidized. Three identical parallel
trains are used. In the Zimpro process, wastewater is first pumped to
system pressure (1500 psig) byza positive displacement pump and then
passed through a heat exchanger where it is preheated by the hot,
oxidized effluent. The temperature of the feed is raised to a point
where the oxidation reaction will proceed autogenously (without auxiliary
fuel) in the reaction vessel. Oxygen required to support the oxidation
reaction is compressed to system pressuré and bubbled through the liquid
phase in the reactor.

As oxidation progresses within the reactor, the heat of combustion raises
the temperature of the reaction products to 530-540°F. The hot reactor
effluent is passed through a waste heat boiler generating about

50,000 1b/hr of 150 psig steam. The partially cooled effluent is then
passed through the feed preheater for further cooling. After cooling,
the stream is depressurized to atmospheric pressure. The resultant
vapors, containing most of the hydrocarbons, are scrubbed with cold
water, to condense as much of the water vapor as possible, and vented to
the flare. ‘
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In addition to the stripped-extracted sour water, the Zimpro wet

oxidation system will receive waste activated sludge from the deoiled
wastewater biological treatment system, the spent PAC and waste activated
sludge mixture from the PAC activated sludge system, and digested waste
activated sludge from the sanitary sewage treatment package unit. The
spent PAC is treated for removal of inert solids in the reactor; regen-
erated carbon is then returned to the PAC activated sludge system.

The effluent from the Zimpro system is sent to the PAC activated sludge
system where the partially oxidized wastewater is treated by an activated
sludge'process in the presence of activated carbon. The presence of '
powdered carbon allows operation of the activated sludge system with high
concentrations of easily settleable mixed liquor suspended solids (MLSS).
The presence of powdered carbon also allows the biological treatment of
hard-to-treat, concentrated industrial wastes.

The Zimpro effluent, together with returning sludge (PAC and MLSS
mixture) and regenerated PAC is fed into five Aeration Basins (34Z-123 A.
through E) equfpped with a total of 30 pure oxygen aeration systems of
the Marox rotating active diffusers type. Organics in the Zimpro system
effluent are biologically degraded in the aeration basins. The effluent
overflows from the aeration basins into three Clarifiers (34Z-124 A, B
and C) where spent PAC and waste sludge settle out. The clarifier over-
flow drains to the Filter Feed Tank (34D-121). Most of the settled
solids are recycled to the aeration basin. A small portion constituting
the net microorgénism production is pumped to the Zimpro wet oxidation
system. This stream also contains spent PAC which is regenerated in the
wet oxidation system.

2.6 Reverse Osmosis System for Process Wastewater

The reverse osmosis system is used to separate an aqueous salt solution
into two portions - one more dilute than the starting solution and the
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other more concentrated. The separation is effected via special
non-porous membranes which permit the solvent (water) to pass through the
membrane more easily than the solute (salt). Pressure is used as the
driving force. In simplicity, it is analagous to filtration where the
membrane is the filter medium, the weak solution is the filtrate and the

concentrated solution is the filter cake. However, flow is molecular
through spaces in the molecular structure of the membrane rather than

through physical openings in the filter medium. As such, the feed water
must be absolutely free of suspended solids. -Preparation of the feed for
reverse osmosis therefore consists of filtration followed by chemical
treatment to protect the membrane and avoid solids formation on the
membrane. '

2.6.1 Design Basis

Pretreatment System. The RO pretfeatment system includes two chemical

injection systems (chlorine and polymer), a media filter system, and a
cartridge filter system.

° Basic Data: The chemical injection systems to
supply a chlorine dose of up to 10 ppmw and polymer
dose of 2 ppmw.

Media filters for a wastewater rate of 1100 GPM; -
filter f]gx at 12 GPM/ftZ; backwash flux at
15 GPM/ft<; and air scouring flow at 3 scfm/ft2.

Cartridge filters for a wastewater flow of 1100 GPM
at a 40 psi maximum pressure drop.

(] System Description: The chemical injection systems
contain one chlorine gas feeder rated at 5.5 1b/hr.
One polymer feed system consists of one 100 gallon
polymer storage tank, one 100 gallon polymer
solution tank with slow speed mixer, one 100 gallon
polymer feed tank and two 1 GPM positive displace-
ment polymer feed pumps.

The media filter system consists of two 1100 GPM
centrifugal feed pumps, two 750 GPM centrifugal
backwash pumps, two 8 foot diameter dual media
pressure filters (anthracite/garnet) and one 150
scfm air blower and control system.
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The cartridge filter system consists of two 1100 GPM
cartridge filter feed pumps and four 10-micron
cartridge filter units designed for 350 GPM of flow
each at a maximum pressure drop of 40 psi.

Reverse Osmosis (RO) System. The RO system includes three chemical

injection systems (sodium bisulfite, sulfuric acid, and polyphosphate)
and three trains of RO modules. The RO system including pumps, membrane

elements, piping and controls will be provided as a package unit.

Basic Data: The chemical systems provide for a feed
pH adjustment to 5 to 6, up to 5 mg/1 NaHSO3 dose,
and up -to 10 mg/1 polyphosphate dose. There is a
minimum two week storage capacity of all chemicals.

The RO system total flow is 1100 GPM into three
completely independent, identical trains, each train
sized for 360 GPM feed. Each train is designed for
minimum 75% water recovery with minimum 95% salt
rejection. The RO system is based on poly thin film
membrane elements (ether/amide) with 5000 GPD
capacity.

System Description: The chemical systems contain
one pH control system consisting of a 60 gallon acid
storage tank and two 0.25 GPM metering acid feed
pumps; one sodium bisulfite injection system con-
sisting of one 500 gallon storage tank, two 200
gallon mixing/feed tanks with slow speed mixers and
two metering feed pumps rated at 0.5 GPM and one
polyphosphate injection system consisting of one 500
gallon storage tank, two 200 gallon mixing/feed
tanks with slow speed mixers and two metering pumps
rated at 0.5 GPM.

Three 360 GPM RO trains are used. Each train
consists of two high-pressure feed pumps, 108
membranes in a parallel/series array arrangement,
permeate and concentrate collection systems, and
control systems. There will be one spare high pres-
sure pump manifold which can be used in any one of
the trains. Each train includes two stages of 12
and 6 pressure vessels. Each pressure vessel
includes six 8 inches x 40 inches poly thin film
composite membrane spiral wound elements
(ether/amide).

2-25



2.6.2 Process Description

The process is shown on Flowsheet 34-D-B-9.

The effluent from the PAC activated sludge system is pumﬁed'from the
Filter Feed Tank (34D-121) and through the Filter (34Z-126 A and B). The
flow is equally split between the two filters. When one filter is on
backwash, the entire load-is carried by the other filter. In transit
from the tank to the filters, the wastewater is dosed with chlorine and
polymer. The dosage rates are predetermined and proportional to the
wastewater rate. The chlorine destroys any remaining microorganiéms thus
preventing any further unwanted biological reactions. The polymer is
used as a filtration aid.

The effluent from the two media filters is pumped through the four
Cartridge Filters (34Z-127A-D).- When a cartridge is loaded with solids
as indicated by a high pressure drop, it is isolated and the cartridge§
replaced. During this period, the remaining three cartridge filters
carry the entire load.

When the media filters are loaded with solids as indicated by a high
pressure drop, the filters are isolated and cleaned by backflushing to
remove deposited solids. Air is added to the backwash water for more
effective cleaning. Backwash water is supplied by Filter Backwash Pump
(34G-132A or B) and air is supplied with Blower (34K-106 A or B). For
better staggering of the cycle, the filters may be backwashed on a time
basis rather than pressure drop basis.

The backwash water is derived from the main line and loaded backwash is

discharged to the PAC activated sludge system where the solids ultimately
will leave the system with clarifier underfiow.

2-26



The effluent from the cartridge filters is pH adjusted to 5 to 6 using
sulfuric acid. Only acid is deemed necessary since the prior treatment
of the wastewater is expected to maintain a pH above 6. Following pH
adjustment, the wastewater is dosed with a predetermined amount of sodium
bisulfite and a polyphosphate solution. The former is to neutralize any
residual chlorine from the filtration step; the latter is to disperse
concentrated dissolved solids that would tend to precipitate on the
membrane.

The chemically-conditioned RO feed is pressurized to the operating
pressure (400-600 psig) by high-pressure pumps (34G-134A through G) and
fed into the RO membrane units (34Z-128 A, B and C) which are arranged in
a parallel-series array resembling an inverted pyramid. Relatively pure
water permeates through the membranes, while the brine flowing through
units becomes more concentrated. A number of parallel units and stages
in series are designed to meet the flow and concentration requirements.

The permeate (clean water) from the RO system is sent as makéup to the
Low Solid Cooling Tower (32E-101) basin, while the concentrated brine is

sent to the brine evaporation system.

2.7 Brine Concentration and Drying for Process Wastewater

A brine concentration and drying system is used to process stripped and
dephenolized wastewater which has been treated by reverse osmosis per
F]owsheet 34D-B-9. It is anticipated that a definite salt slurry can be
produced in the evaporator and that the salt crystals will be large
enough to permit recovery of relatively dry salt using a conventional
continuous centrifuge.

The process is shown on Flowsheet 34D-B-8.
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2.7.1 Design Basis

Vapor Recompression Evaporation. The basic data and a unit description

are as follows:

) Basic Data:
Influent Flow: 275 GPM
Influent TDS: 20,000 mg/1
Water recovery 91.5 of feed
Evaporation losses 0.5% of feed

° Unit Description (each): Two 225,000 GPD skid-
mounted modules are provided, each module containing
one plate type feed/product exchanger; one plate
type trim heater; one plate type scavenge exchanger;
one evaporator body with 35 vertical leaves and
internal product tank; one centrifugal brine
recirculation -pump rated at 5,200 GPM capacity @
60-ft head; one deaeration tank with packing; one
scavenge vapor compressor @ 355 ICFM; one steam
compressor @ 355 ICFM; motor control center; and
instrumentation module.

Brine Crystallizer. The basic data for the brine crystallizer is as
follows:

Influent flow: 20 GPM

Influent TDS: 250,000 mg/1 )

Product size: 20-200 mesh
Magma-consistency: 33g crystals/liter of slurry

Production capacity: 35 TPD NaCl

2.7.2 Process Description

Concentraied stripped and dephenolized water from Reverse Osmosis units

(342-128 A, B and C) flows to the VRE Feed Tank (34D-140), which provides
a design surge capacity of 9 hours. Wastewater is pumped as required to
the Vapor Recompressor Evaporators (34V-114 A and B) through a series of
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feed preheaters. The feed is nearly saturated. It is next deaerated in
34D-141 and injected into the body of the evaporator.

Brine in the body of the evaporator is continuously circulated by Brine
Recirculation Pumps (34G-154 A and B) through the respective heaters in
the evaporators. Water is evaporated from the brine. The vapors are
compressed by Vapor Compressors (34K-113 A and B) to a pressure suffi-
cient to raise the saturation temperature about 8 degrees above the
boiling temperature of the brine. The hot vapors condense on the steam
side of the heaters providing heat of vaporization for the brine. The
condensate is collected and constitutes the recovered water.

Brine is continuously drawn from the evaporator and pumped to the Brine
Crystallizer (34V-115). The crystallizer is essentially identical to the
evaporator except that it uses steam instead of compressed vapors as
heating medium. Also, it does not have any feed preheating as the size
does not make it economical. Generated vapors are condensed and col-
lected for recycle to the boiler feedwater storage tank. Noncondensibles
are removed from the system by Vacuum Pump (34G-160). '

Sturry ‘is continuously drawn from the crystallizer and pumped to the
Solid Bowl Centrifuge (34Y-111), which separates the liquid from the
solid phase. Granular salt product is continuously discharged from one
end of the solid bowl centrifuge while the filtrate with some solids is
discharged from the other end. The filtrate is received in the Mother
Liquor Tank (34D-142) and pumped back to the crystallizer.

Salt is stored in the Salt Storage Bin (34D-144) prior to disposal.

2.8 Reverse Osmosis, Brine Concentration and Drying of Wastewater from
BFW Treating and Boiler/Cooling Tower Blowdown

The brine concentration and drying systems are designed to process high
total dissolved solids (TDS) wastewaters and produce land-disposal solids
and water for reuse in the plant.
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Wastewater cbntaining dissolved salts is evaporated using vapor recom-
pression evaporators. The resuitant condensate is reusable water. The
concentrated salts are processed in a spray dryer to produce dry solids
for easier disposal. ’

There are two types of feedwater to the evaporator: (1) high TDS, and

(2) Tow TDS. The former (high TDS) is fed directly to the evaporator.
The Tatter (low TDS) is first concentrated using reverse osmosis. The
permeate (dilute portion) is recycled to the Low Solids Cooling Tower
(32E-101) while the concentrate is fed to the evaporator. The wastewater

must be treated before reverse osmosis. The pretreatment consists of
filtration and chemical treatment to assure no solids formation in the
reverse osmosis units. '

The process is shown on Flowsheet 34-D-B-5.

2.8.1 Design Basis

Feed streams to this section include 480 GPM of cooling tower blowdown,

340 GPM of boiler blowdown, 30 GPM of sodium/zeolite regenerant, and
45 GPM of demineralizer regenerant. The regenerant streams will bypass
the reverse osmosis system and be fed directly to the evaporator system.

The reverse osmosis, brine concentration and drying systems are composed
mostly of packaged units with surge tanks and pumps interspersed between
the package units. The design basis and cébacity of the individual
packages are as follows: .

Polymer Feed System (34V-105).. The polymer is added to imprové filter-
ability of the low TDS wastewater.

° Basic Data:
Maximum Dosage 5 mg/1
Stock Solution 1% (wt)
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o Unit Description: The system includes a 250 gallon
capacity solution tank with slow-speed mixer, low
level actuated fill valve and associated piping.
The polymer feed pump is a screw-type pump with
varidrive, 3-30 GPH range.

Chlorination System (34V-106). Chlorine is added to the low TDS waste-
water to destroy any microorganism which may cause problems with
filtration.

° Basic Data:
Maximum chlorine dosage 10 mg/1
Influent flow 820 GPM

° Unit Description: Manually-controlled V-notch

chlorinator, 7.5-150 1b/day capacity with pressure
and vacuum relief valves, rotometer, variable
orifice control valve and injector and diaphragm

- check valve. Injection water pump is a 10 GPM
multi-stage centrifugal pump. .

Media Filter System (34V-107). The basic data and a unit description. of
the media filter system are as follows.

. Basic Data:
Influent flow: © 820 GPM
Feed TSS: 50 mg/1
Effluent TSS: 5 mg/1
Filter loading: 12 GPM/Ft2
® Unit Description: Two 84 inch diameter dual-media,

vertical down flow pressure filters with automatic
air-assisted backwash cycle are provided. Backwash
air is provided by a 100 sfcm @ 30 psi, blower.

Sulfuric Acid Feed System (34V-108). Sulfuric acid is added to the
reverse osmosis feed for pH adjustment.
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(. Basic Data:

Maximum dose: 200 mg/1
Influent flow: 812 GPM
Stock solution: 66°Be
® Unit Description: The system contains a 50-gallion

capacity day tank with high/Tow level-actuated fill
valve. The feed pump is a diaphragm-type metering
pump with pneumatic stroke positioner (set by pH
controller), 1/20 GPH range.

Sodium Bisulfite Feed System (34V-109). Sodium bisulfide is used to
react with any free chlorine in the reverse osmosis feed.

° Basic Data:
Maximum dose: o 10 mg/1
Influent flow: 812 GPM
Stock solution 30%
° Unit Description: The system includes a 30 gallon

capacity sojution tank with high/low level-actuated
fill valve. The feed pump is a diaphragm type
metering pump with pneumatic stroke positioner, 0 -
2 GPH range.

Sodium Hexametaphosphate Feed System (34V-110). Sodium hexametha-
phosphate is used to assure no precipitation in the reverse osmosis unit.

° Basic Data:
Maximum dose: 20 mg/1
Influent flow: 812 GPM
Stock solution 25%
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Reverse Osmosis System (34V-111 A and B).

Unit Description: A 50-gallon capacity solution
tank with high/low level-actuated fill valve is
provided. The feed pump is a diaphragm type

metering pump with a pneumatic stroke positioner,

0.6-11 GPH range.

description for the reverse osmosis system are as follows:

Vapor Recompression Evaporation System (34V-112 A and B).

Basic Data:

Influent flow:
Influent TDS:
Product recovery:
Salt rejection:
Loading:

Unit Description (each)

The basic data and a unit

812 GPM
3200 mg/1
75%
95%

5000 GPD per membrane element

Two 48-element cartridge

filters with 10 micron polyporpylene elements are

provided along with two multi-stage centrifugal

pumps, 220 GPM capacity @ 540 psi; one 2-stage RO
unit with 16 first-stage vessels containing
6 - 8 inch diameter by 40 inches long poly

ether/amide elements; eight 2nd stage vessels
containing 6 - 18 inch diameter elements; plus
required piping, controls and instrumentation.

The basic data

and a unit description for the vapor recompression evaporation system are

as. follows.

Basic Data:

Influent flow:

Influent TDS:
Water recovery:
Evaporation loss:

2-33

278 GPM
14,060 mg/1
92.5% of feed
0.5%



' Unit Description (each): Two 225,000 GPD skid-
mounted modules are provided, each module contains
one plate type feed/product exchanger; one plate
type trim heater; one plate type scavenge exchanger;
one evaporator body with 35 vertical leaves and
internal product tank; one centrifugal brine recir-
culation pump rated at 5,200 GPM @ 60-ft head; brine
deaeration tank with packing; one scavenge vapor
compressor, 355 ICFM; one steam compressor, 37,350
ICFM; motor control center; and instrumentation
module.

Spray Dryer System (34V-113). The basic data and a unit description for

the spray dryer system are as follows:

° Basic Data:
Influent flow: 20 GPM
Evaporative capacity:. 10,000 1b/hr

Hot gas inlet temperature: 800°F
Dry solids moisture content: 3%

[ ] Unit Description: - The system contains a spray tower
with top-mounted feed atomizer wheel in the gas
inlet section, anda 60° conical bottom section six
feet diameter by 19 ft 9 in., a-product cyclone with
9.68. ftZ inlet area and rotary valve bottom dis-
charge. Fabric filter collector with 6,750 sq ft
filter area and 99% collection efficiency is
included. An induced-draft fan is provided which
has a capacity of 20,000 ICFM at 6-inches of water
ggag?n static pressure with an outlet temperature of

2.8.2 Process Description

The process is shown on Flowsheet 34-D-B-5. Cooling tower blowdown and
boiler blowdown is collected in the Blowdown Storage/ Equalization Tan}
(34D-130) providing eight hours of surge capacity. The combined blowdown
stream is pumped to two parallel Dual-Media Filters (34Z-130 A and B).
Chlorine and polymer is added to the filter feed to control biological
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growth and promote flocculation of suspended solids for better capture in
_the filter beds. Filtered water flows to a surge tank upstream of the RO
system. Spent backwash from the filters is returned to High Solids
Cooling Tower (32E-102) side stream softener. .

The RO system is used to concentrate the dissolved solids in the filtered
blowdown stream by a factor of about four. Liquid from the RO feed tank
is pumped through ten-micron Cartridge Filter Units (34Z-131 A through D)
prior to entering the suction side of the high-pressure RO feed pumps.
Sulfuric acid (pH reduction), sodium bisulfite (dechlorination) and
sodium hexamethaphosphate (anti-precipitant) is added to condition the RO
feed. Four multi-stage centrifugal pumps feed the two-stage RO modules.
Each module handles about 420 GPM of feed and consists of 16 pressure
vessels in the first stage and 8 in the second stage. Water recovery in
permeate is about 75 percent and the concentrate streams total about

200 GPM. Recovered water (permeate) is routed to the Low Solids Cooling
Tower (32E-101) as partial makeup. -

Sodium zeolite waste and demineralizer waste are combined with the RO
concentrate in the Feed Tank (34D-136) upstream of the two Vapor
Recompression Evaporators (34E-104 A and B). The two 225,000 GPD
evaporator units further concentrate the wastes to a brine slurry by
evaporation and recover a high quality distillate water product. The
wastewater feed is pumped through three plate-type titanium heat
exchangers to preheat the steam above its boiling point. Dissolved CO2
and oxygen are released in deaerators and the hot waste stream discharges
into the evaporator sump. Brine is circulated to the top of the heat
transfer leaves and spread in a thin film. As water evaporates from the
brine film, the vapor is compressed by the Vapor Compressor (34K-110) to
raise its saturation temperature 6 to 8°F above the brine boiling point.
The compressed vapor is introduced ﬁnto the internal section of the heat
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transfer leaves and condenses, providing the heat required for evapo-
ration. The condensate is collected and pumped out through the feed/
product exchanger and to the condensate storage tank in Steam Generation
and Boiler Feedwater Treating (Plant 31). Concentrated brine from the
recirculation line is sent to the spray dryer-feed tank. Watefr recovery
is about 92 percent.

Concentrated brine from the two evaporators is pumped from the common,
agitated Spray Dryer Feed Tank (34D-138) to a Spray Dryer Tower (34Y-107)
and introduced into a hot air stream (combustion products) by an atom-
izing wheel. The hot air contacting the droplets evaporates the water
leaving dry solid particles which are collected in a product cyclone.
Residual particulates in the cyclone exhaust go through an induced draft
" fan and into the Fabric Filter Collector (34Y-109). Collected particu-
lates are periodically discharged to the products solids 1fne’f0r
disposal. The solids are conveyed to a storage hopper from which they
are loaded onto trucks or conveyors for transport to land disposal or
sale.

2.9 Sanitary Sewage Treatment

Sanitary sewage from the various sanitary facilities throughout the com-
plex is collected in an underground sewer pipe network terminating at the
central sewage treatment facility located downhill/downgrade from the
project facilities, generally between the railroad tracks and the river
bank. To avoid excessively deep excavations, with the long sewer runs
involvéd, there is a need to use several sewage 1ift stations before the
sewage reaches its destination. At the terminal end of the sewer network
there is a final 1ift station delivering feed to the above ground sewage
treatment plant.

The sanitary sewage treatment plant is a package unit, pre-engineered,
shop fabricated, knocked down and reassemblied in the field. It is an.
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above ground installation made of the kind used in many industrial plants
and small communities. It is simple to operate and maintain and has
great flexibility of operation. It can be operated either in the "step
aeration," "contact stabilization" or "extended aeration" mode depending
on conditions in the plant and operator preference. The package unit is
capable of handling considerable variations in incoming flow and waste
"strength" without causing upsets or off-test effluent.

The settled effluent from the treatment plant is chlorinated and pumped
to the inlet of the aeration basins of the deoiled wastewater treatment

system for additional- treatment. Ultimately, the treated sanitary
wastewater is used as a partial makeup to the Low Solids Cooling Tower

(32E-101)-

2.9.1 Design Basis

The package treatment unit is designed to treat 150,000 GPD of sanitary
sewage with a maximum five day BOD loading of 250 pounds per day. .It is
designed to meet the Ten State Standards, which is a wideTy used basis
for municipal sewage treatment design. It is further based on average
per capita use of 35 GPD of water and 1,500 employees working the day
shift,

The average design feed rate through the system is 109 GPM. The system
can tolerate short term hydraulic loadings of up to 400 GPM, which is the
design capacity of the pump 1ift station ahead of the treatment plant.
Should this peak flow rate last more than one hour, an aerated surge tank
méy have to be installed ahead of the treatment plant. This will be
studied in the next phase of the project.

2.9.2 Process Description

The process is shown on Flowsheet 34D-13-7.
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34V-101 Sanitary Sewage Treatment Package. The package consists of two
above-ground concentric circular tanks, the outer one being divided into

three compartments to form an aeration tank, an aerobic digester, and an
effluent chlorine contact tank; and the inner one forming the settling
tank. .

Sewage is pumped from the Lift Sump (34D-104) into the inner tank, Aera
tion Basin (34Z-104). The volume of this compartment is 7,160 ft3 pro-
viding nine hours of detention time for the design flow rate of 109 GPM.
Air from the Air Blower (34K-102) is dispersed by special diffusers

mounted circumferentially around the wall of the compartment.

Digested sewage overflows the aerator into the Clarifier (34Z-106) where
suspended so]ids'settIe to the bottom and clarified water overflows cir-
cumferential weir into the Chlorine Contact Tank (34Z-111). The
clarifier is sized for a minimum of four hour detention time and a rise
rate of 700 GPD/ftz. Sludge is removed via air 1ift mechanisms for
recycle to the aerator and delivery to Aerobic Digester (34Z-105). The
air lifts are cyclic, being operated via a timer. '

Clarified water is chlorinated in the chlorine contact tank to destroy
any remaining bacteria. This tank has a volume of 3,360 gallons. It is
divided into three compartments to force flow over and under and avoid
short circuiting. The chlorinated water is forwarded to bio-treatment.
Chlorine gas is automatically controlled by the Chlorinator (34Z-112),
which is sized to deliver up to 30 pounds/day. Chlorine supply is from
chlorine cylinders. |

The aerobic digester is also supplied with air from the 3K-102 blower.
Aerobic treatment prevents generation of bad odor by the sludge.
Digested sludge is pumped to the wet oxidation reactor for further
decomposition. Holding time in the digester is four hours. Overflow
from the digester is pumped by an air 1ift system back to the aerator.
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A Comminitor -(34Z-108) is provided on the main sewage inlet line to the
aerator to continuously screen and reduce (size) of all entering matter
to 1/4 inch and less for proper operation of the aerator.

2.10 Catalysts, Packings, and Chemicals

Initial Inventory Consumption Rate

Chemicals (pounds) (1b/day)
20 wt% Caustic Solution

(as 100%) 1,400 : 1,400
Sulfuric Acid .

(as 100%) 1,540 2,510
Soda Ash . -

(as 98%) 140 20
8.25% Sodium Aluminate

(as 100%) 900 2,600
1% Polymer Solution '

(as 100%) . ‘ 179 383
Chlorine . 14,300 473
30% Sodium Bisulfite Solution

(as 100%) 2,380 2,730
25% SHMP Solution

(Sodium Hexametaphosphate) 1,875 - 2,325
Powdered Activated Carbon 60,000 1,000
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2.11 Utility Balance

Electricity, kW

Condition Consumed

Operating 7,294

Steam, 1b/hr

Level Consumed

50 psig -

Condensate returned: 5,560 1b/hr

Condensate Received: 185,820 lb/hr

Water, GPM

Boiler Feed Water: 111
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P R 0-1 GPR. 374 BHP §0°8X72 “DEEP ’ s /8 BN 07ex72"0EeP , 34K-103A&B 347-115R4B :
A 0 1 ARIR COMPRESSORS FLOTATORS
34E-111 34D-105 347-114 34D-107 34Y-103 34Y-104 34G-121A48 34G-120A4B R AL R 30.57@X7"DEEP )
SKIMMED O1L RLUM DAY TANK ca OIPL SKTIMFMOIRN%\PI POLY'E%R'HSXQILZUJDIEOENP TANK lOFé‘RRSPHM MIZXEBRHP FLO’IC’CDUILRRTIDIN B’:{gER OSIULMYP SPLULLDPGSE , sDI\F BOTTOM : :
COLLECTIOK Fenren cRine VR FRRATOR - - 25 GPM. 3 BHP 1S o 13 P 1 34G-119A,B4C 34C-101A&B.
2.0 MM BTU/HR . 1 RECYCLE PRESSURIZING AIR SOLUTION VESSELS |
34D-106 34D-108 . 347-113 346-117A,B4aC 34D-111 34D-112 34D-113 | 500 GRH. 35 BHP (1000 GAL) !
FLOW SPLITTER SUMP SKIMMED OIL COLLECTION i APl SEPARATOR APl SEPARATOR FLASH MIXER TANK FLOCCULATION TANK OILY SLUDGE SUMP b e e e e e e e e e e e e -
20°XB‘X12° DEEP & DEWATERING TANK 2-CHANNEL ., EA. S‘DEEP EFFLUENT PUMPS S’@X11 ‘DEEP 25‘9X10'DEEP 8/X8'X10'DEEP
S00 BBL. 12°8X24 ‘HEIGHT X11'WIDEX120'LONG 1,000 GPM. 20 B8HP
34G-110A4B 34G-115A4B
SCREW LIFT PUMPS 'SKIMMED OIL PUMPS
100-1,100 CPM, 10 BHP S0 GPM, 1 BHP .
34v-103A4B
34Q-101 34G-116A4B . sy .
SURGE POND APl SLUDGE PUMPS
LIFT PUMP SUMP 10 GPM., 1 BHP ~
34v-101 34v-102 i ———!@ ,
! l
: | ‘ 34K-103A4B
LN L -
V4 340-105  346-111 340-107 34G6-113 34G-114 34D-108 34G-118  34D-110 ! |
SETTLED OiL TO WET SLOP @ N _RaB A&B A&B ! !
(zo-p-B-z &——=I0RAGE : : 34D-108 EE— — 34G-119R,B4C
34G-112A+ B ! : -
e EU Yo L s
34E-111 B 3 - .340 101R4B
, 34C-115A4B : !
OILY WASTE WATER
& CONTAMINATED RUNOFF l
OFF-SITE ]
] - L2 : .
T0 34D-108 342-114 <>
orTING : @ 7 34Y-103 34Y-104 ! N .
o;LFl.fIKxMMER EXCESS RUNOFF : J_ @ @ ) I |
ReTENTION 34D-106 ) [ N L & S 35563
BA . K / (TO BIOLOGICAL
N . = > Sl | TREATMENT)
EQUALIZED RUNOFF 2_ / 1 |

380-101

34G-117AR,B4&C

>

34D-111

34D-112

34Z-115A4B

346-116A88 | 37— @

34G-121RA48

OILY SLUDGE TO INCINERATOR

FEED Touk 2 aZ0-Bl >
f
340-113 § . A
. A
; A", | 1ssueo For prase zero o |en ==
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i . BRECKINRINGF CNUNTY PHASE 2ERO KENTUCKY
p—— A EAEIREONEAEKO PROCESS FLOW DIAGRAM
N A
b DESCRIPTION AP1 AP1 B )
¢ INFLUENT |SEPARATOR SKIHMED SEPARATOR eruent | suoBBes \ i PLANT 34- SEWERS AND WWT
3] comPoNENT . f
S Fton (epHy 1,850 1,537 S0 10 1.922 s Y OILY WATER TREATMENT SYSTEM
SEeH 6-8 6-8 6-8 6-8 G-8 . .
Sl o1L_tie/n) 350 175 20% NIL 26 2% ) 00 w0, [ atv.,
ol 7S5 _(M6/L) 150 75 NIL 1.52 | .38 3,800 i @ .
o Cop (me/L) 1,200 800 480 -D-B~
2leop ermy 500 _ 350 210 | HOUSTON 14222 ~ 34-D-B-2 |
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34K-104 A-F

1
34Z2-117 A.B.C

34Z-118

POLYMER FEED SYSTEM

346-124 A.B

|

3aD-117 34D-118  34D-115

.
1 [
34G-122 A.,B 34G-123 A.B 34Z-119 34D-114 34G6-125 A-C { 34G-161 A.B : 347-120 A-D 34K-105A.8
MAROX AERATORS SLUDGE PUMPS ! CLARIFIERS SLUDGE PUMPS SLUDGE CHLORINE FEEDER ‘FILTER FILTER | POLYMER POLYMER TRANSFER PUMPS POLYMER POLYMER POLYMER I MEDIA FILTERS FILTER BACKWASH
10 HP-EACH 1000 GPM-40 BHP EACH 1 60’@ EACH (THICKENER) THICKENER 10 LBS CL2/HR FEED TANK FEED PUMPS 1 FEED PUMPS {0 GPM-1/2 HP EACH FEED TANK MIXING TANK STORAGE TANK | 8 FT. DIA. EACH AlR BLOWERS
1 S GPM-1/2 HP EACH 109 60X70X15 FT? 1000, GPM-50 HP EACH : 1 GPM-3/4 HP EACH 200 GAL. 200 GAL. 100 GAL.
- 4 -
347-116 ABC - : 346-126 A.8
AERATION BASINS > . BACKWASH PUMPS
8OX30X18 FT. EACH 750 GPM-10 HP EACH
34D-115
1
|
f POLYMER
J 34G-124 A.B 34D-117 34G-161 A,B 34D-116
GO
/ .
oxveen 34z-119 ‘
E PLANT 15 > i
SEE DETAIL 1 ON 34-0-84 N
CHLORINE FROM STORAGE TANK UTILITY WATER
—x—

TREATED SANITARY SEWAGE
E 34-D~B-7 )

i
34K-104 A-F Ej é

34Z-117 A,B,C

- DAF EFFLURNT
E 34-D-B-2 ) :

_DD_

|

34D-114

O

p
RECYCLE - SLUDGE @

E

THICKNER- OVERFLOW

34G-122 A.B

]
FILTER BACKWASH

347-118

34G~125 A-C

@)

TN

347-120 A-D

34K-105A.8

34G-126 A.B

&

AIR
BLOWER

F_——EE

OXIDATION  REACTOR

WASTE ACTIVATED SLUDGE TO WET @
{ 34-p-A-4 g o

ST T [OT
DESCRIPTION
AP1-DAF |CLARIFIER|CLARIFIER| SPENT TREATED WASTE
2 | EFFLUENT |UNDERFLOR| EFFLUENT | BACKWASH | EFFLUENT | SLUDGE
-] comronENT
o FLOW (GPM) <1850 1000 1950 750 1950 4.9
4 PH 6-8 [
COD (MG /L) 480 72 72 15,000
9 BOD (M6/L) 210 21 21 7,500
SS__ (MG/L) 38 10,000 K 30,000
TDS (MG/L)
=

SASASA

346-123 A.B

@ TREATED EFFLUENT
E 32-p-B-2 )
TO COOLING TOWER MAKE-UP

D>
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WET OXIDATION SYSTEM =

PAC -

34Z-123R-E |

AERATION BASINS |
30X160X18 FT3, EACH

34 TA;
AERATORS b
30 UNITS |
10 HP EACH i

34Z-124AR-C -
CLARIFIERS |
50 FT DIAMETER EACH

1433

34Z-122R.8

34Z-124R-C

=
PAC ACTIVATED SLUDGE SYSTEM |

i
<

’
|

ACTIVAT;D SLUDGE SYSTEM

34G-128A.,8

SLUDSE RECYCLE PUMPS
1100 GPM. 40 HP EACH

4
1

1

1

1

1

1
34G-129A,B 1
WASTE SLUDSE PUMPS !
60 GPM. 2 HP EACH 1
1

1

1

i

I

1

-

Fa FiT-TREATMENT EFFLUENT
Te PUTER FEET TANK 24-0-1%)

l
I
|
|
!
|
|
t
|
a
|
l
!
i

TO MAROX AERATORS
24 K- 104 A-F

|

TO  MAROX AERATORS

o k

§ aik-123-137AF
1

TO WO, SY&TEM
HINDARL g s

24083 ) A\ [ %] av0en s7arrup steam To Reacor walvs| MY
¥ = g
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U.5. DEPARTMENY OF ENERGY

YNTHETIC FUELS, INC.
ASNLAND SYNTHETIC FUELS, INC. COOPERATIVE AGREEMENT

AIRCO ENERGY COMPANY, INC.

L

|

" 34K-H4AR \

DETAIL |

Vo e T DT
' r 1 -
i i | PAC FEED "SYSTEM
! I I P T T T —m_—-—- ———— e - - — 1'
1 P .
34D-118 sl | 34Z2-121A,8B,C ! i 34D-119A,8B 34G-127R,B |
EQUALIZATION TANK  OXYGEM SUPPLY ! I PAC STORAGE PAC FEED PUMPS 1
35,334 BBL COMPRESSOR. | I | | 785 FT® EACH 10 GPM, 3/4 HP .
i SEE NOTE (1) | | X
|
1 1
! L e _ d i  34D-120 34Z-122R,8 |
I PAC SLURRY TANK PAC FEEDERS o
. 400 GAL. 2000 LBS PAC/HR |
1 1
L o e e o o e e e e e e Em E e = o - e e w— v e e = = = — 4
PAC FEED SYSTEM
r-———— - T - T ST T T T TTTT T T T T T T T T
1
P e i - - - - - - - - - - - - « !
1 [
- 11
' Vo 34D-119A.8
o STEM 34Z-121R L
| |
! : | 34D-120
| Cal it TS,
! e | |346-127R.8 Qo
1 1
1 1! mﬁ -
1 ‘ .
: HATER 1 : = pgp— WATER
. HATER -
34D-118 : SCRUBBER : Heerererr e e e e
- ZIMPRO - e o e
STRIPPED_EXTRACTED . (/\ : ' ZIMPRO. : —
: ! 1 - Bt ] |
. T+ og* 1 | .
PLANT AIR = — — — — - 1 . pt———— peTr | 1 ' 34K_ 1’_"'7?)"’)7 A F
1 HSP:LE:M \ 0Z p—dm dad i
VR
lenEhsure ST v ! | o 342-123R-E
WASTE ACTIVATED SLUDGE , Fuwe ! 1 | 4+
FROM SANITARY SYSTEM . M | ~
D 33-D-B-7 ) . d | —
| | “IErhimiis X OM
WASTE ACTIVATED SLUDGE | | —_— 1
FROM DECILED W.W. TREATMENT ) ‘ > 1 |
YA-D-B-3 - | : |
1
| ) | I
- !
] BLOWDOWN TO ! |
[ CT SESTREAM (RUAY, |
e o o o e e e - e e — —  ——— e |
] 21218 FROM 342 - 1218 : @
- 22- 121 aad il | 346-128R,8
FILTER BACKWASH WATER i
34-D-B-9 . |
@ WAS + SPENT PAC | @
| 34G-129AR,B
|
—_—ee o — e — e . _— —— —— . — ———— —
| .
t .
4
. } ‘
'
|
’ | , CXYTEN
STRERH NO. FOEERCHEECAROEEONEKS NOTE 3 LEGEND; s
DESCRIPTION | STRIPPED EFFLUENT |CLARIFIER PLTS 2
TSoUR | FLVENT T Eram UNDER- | Gt fER | o SPENT o 1. 34z-121 - WEY - OXIDATION SYSTEM 1. fPAC = POWDERED ACTIVATED CARBON
COMPONENT 'WATER FLOW (THREE IDENTICAL TRAINS): 2. |as = ACTIVATED SLUDGE
FLOW _GPM 1060 1124 1123 ~1100 | ~1100 ) (HIGH PRESSURE. PUNP. REACTOR. HEAT EXCHANGERS. 3. [WAS = WRASTE ACTIVATED SLUDGE
oH 6-8 GRS-LIQUID SEPARATOR. SCRUBBER, COMPRESSOR.
£0D, MG/L 39.600_| 375700 5,700 300 5000 AND CONTROL) !
&} edB, MG/L 10,000 | 19,000 20100, 150 | 2500
AN ss, MG/L <28 ) 50,000 ~58 50, 00U I
‘S‘ T0S, MG/L - DESIGN BASIS
[ NeCi, MG/L ~3,100 | ~4,100 | ~4,100 ~ 3,100 T 1124 GPM, 21,000%/HR COD. !
Qf_NHa, MG/L 9 85% COD REDUCTION. i
©Of H2S, MG/L 2 21.0008/HR O CONSUMPTION.
S PHENOLICS, MG/L 158 OXIDATION AT 500-500°F, 1500 PSI. '
o OTHER ORGANICS. MG/L 15,200
o[ PAc -

il
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34V-108 34V-106 34v-107 . 34v-108 34V-109 . 34V-110 34V-111R4B 34V-112R4B 34v-113
Fe———————=q P —————— =4 [em—— - E T i diad I e T e e T e R el it e e A~ e e — = 1
34D-130 ! 34D-131 [ 347-1239 b1l 34Z-130R4B ! 34G-143 ! 34D-133 [ 34D-134 : : 34D-135 : : 347-131A,B.C.D : 34D-136 : 34E- IOIR&B‘ 34D-137AR4B ! 34D-138 ! 34Y-107
BLONDOWN STORAGE/ : POLYMER L ! VoNOTCH : : DUAL-MEDIA : anchALTER : SULEURLC ACIO TANK : : oliS0s SOLN. TANK | | SHHP SOL-N. TANK | | CARTRIDGE FILTER UNITS |  VRE FEED TANK rsEsxnc/HP:r?é:&cr DERERRTOR : SPRAY DRYER : SPRAY DRYER :
0 1 1 SO T | | OIAPURAGH INJECTOR | | BA“WXS4°TT | 600 GPK CAP. @ 15 PSI 1 50 GAL. CAP. | 1 30 GAL. CAP. | | SO GAL. CAP. 1 ! ELEMENTS | 166,000 GAL. CAP. 1 ‘ 1 176 aXien | 10,000 LR 1
492,000 OAL. CAP. | 250 GAL.CAP. | | 1.5-150 LB/DCP. | |- ) 7.1 BHp 1 Vo P P i CONE ROGF ) : | 28,750 GAL. CAP. |  EVAP. CAP.
: 34G-141 : ! 34G-142 ¢l -34K-108 ! 34D-132 ! 34G-145 | : 34G-146 : : 34G-147 : : 34G-148A,B,C.,D : : 34G-150 A&B 1 34Y-1086 : 34Y-108 !
34G-140A4B 1 POLYMER . : INJECTION : : FILTER BACKNASH : R;0; FEED TANK : H2SO04 FEED PUNP : | NGHSOs FEED PUNP | | SHMP FEED PUMP | | R.0. H.P. FEED PUKPS | 34G-149R4B | BRINE RECKC, p‘;mp : FEED TANK { PRODUCT CYCLONE :
FILS dontarr > ! 3-30 ‘Grn. 1/2 we Lo 1 Tesp:g E:‘ué'{.  1.100 scrg R 30 PSI | 2464000 GAL . ) aazs i e e 1 1 e 1385581, DA we 1 1 @ 125 Pe. 14 WP 1 : 150 BHP ! VREFEED PUMPS 5&“{:;;} CAR 1 - RETRET : R T ARY SALve |
@ 50 PSI 1 E o | 1 1o ] ) @135 ps1 ' 85 BHP 1 )
1827 BHP | 3ay-105 | ! >z W [ ! 34G6-144R&8 ' o R ' | 34Z-132R48 | 22.5 BHP ! 34K-110A%8 ! 346-152AB | 34K-111 !
1 POLYHER' I " CHLORINATION | MEDIA FILTER R.0. L.P. - _sJLFuExE ACID "SODIUN BISULFITE. " “sootum ' R.0 MODULES 1 " VAPOR COMPRESSOR ORYER FEED PUMP | INDUCED |
( ! 2-STAGE UNITS - . !
T R S SYSTEM ' SYSTEM 450 Ghn CRE 8 30 psI FEED SYSTEM FEED SYSTEM HEXAMETAPHOSPHATE ! 16-1ST STAGE VESSELS ; ! 1 ! 37350, 1CRu CAP . 29 Som can- 1 20, Coa N e |
t i 11.2 BHP | W/g-87WX40°L ELEMENTS ! | 755 BHP 1 S BHP 1 sp gen.C
POLYNER TEED | WENBRANES . | 34E-104A88 346-151A%8 |  34D-139 | =
SYSTEM S REVERSE OoNOSIE ! z‘z‘%’“ﬁa’ﬂ‘i’% Y DISUGSTE SN | SEIS 1 54y gog !
SYSTEMS ] : : L RRSE o 2ar=199
34Y-105 ' TILLAT o @ S%arp : W/ CONICAL BOTTOM ! FABRIC FILTER |
' To Qgén'rg%Leru £ e T ! caLLECTOR 1
Q FROM <:> STORAGE TANK 'VAPOR RECOMPRESSION EVAPORATOR SYSTEMS TR 11 A S
VoEE < 31-C-2-1 ! '
—— - TRAIN N S 4
ALLITIGN | . . 34D-135 < SPRAY_ORYER
E SHMP > P e i it | SYSTEM .
- - ! - . 1
340-131 346-147 uz-13248 | 34V-112 A ‘ !
34D-134 : i ! .
E NoHS03 > : VENT VENT ' II 34Y-109
. 34E-104 |
- -— [} 2= VY
346-141 34G-146 —~ ] > ! 1 |
| «
. : |
S s - 330-133 she- ‘ 30K-110 |
70 €7 SIDESTREAM > __Has0s > " - |
SOFTENER SYSTEM . - - 101 |
f--atoy . 346-145 @ _ —,1— ! o
5
i .
! ; , | 34K-111 X
’ PRODUCT )
1 - ! ? TANK | -
I 34Z-130 4 & 3 | , |
Al -|- ' ]t ———) !
34D-132 34D-136 X ! 34D-137 \ :
; Y AL
i L.//\.\ t @ :
1 — ; 1
- : @ : 346-150 | ——-——t————"- o
)
! F B G-n- 1 !
| 346-14443 Beks o eog
[z . L N TAB | @ : 800°F
- B @ 1 :_ 349 151 ) HOT ,GAS
: » ' I e Y et e ' ! 34Y-108
(. OV | 34Z-131A0' " " 34Yy-108 c-—->e=i2l o 33Y-108 6
! 346-143 Y ‘
AIR il Riiedetd s o : A-D
- 1 34V-1128R T X
o AN,
- @ TRAIN No2 % ( D
i 34K-108 AZB 34D-138
vig o : 34G-142 34D-138 346-152 S
“Lus.c. T m\xe-up ' i 340-138
SOLIDS
B DISPGAL
a— ‘ ‘
R : .34Y-107 , PLT. 44
DEMIN WASTE @ i N A
. ,, é A
| ‘ A [%e oy PELETED 34E-102, B4E 1034 34K- 109 wn|vs] VY
i ‘ A [Py 1ssueo For prase o ve, fak ?—:
' A\ M1 1550ED FOR REVIEW RPPROVAL KNG
g wo, | oare REVISIONS oy | cwx | suev. [Enc ‘:"* :'l.":
T KoY KON KON KON ECN RONES & e —
DESCRIPTION 1 -
.0. .0. | ! R.0. - DEMIN. |VRE CONC.| VRE DRIED
COMPONENT BLONDOWN | BLONDONN |  FECD | PERMEATE EONCEN Siltrareriare | TWAere |"PBRINE. " [orsTiiiare SoL10S ) s sTHET 0 E‘:':" Eﬁﬁ?ﬁﬁ& o
NI . . e : . OE- 747
FLON, ar 380 380 812 €09 203 30 [3 18.6 757 , _ .
: \ : ~ BRECKINRIDGE PROJECT
708, MG/L 4,000 1,500 3,123 208 11,867 20,000 20,000 1 <10 }1'953 LB/HR i : BAECKINRIDGE COUNTY PHASE ZERD KENTUCKY
755 MG/L 50 50 <41 = — 5 - 41,560 Lnlncs ‘ ; :
CALCIUM (AS CoCOa)  MG/L 753 - 3 S L, . - 23,675 K - PROCESS FLOW DIAGRAM
2l MAGNESIUM (RS CaCOs) MG/ 458 - 268 16 ~1,010 400 - 13,800 | <0. ,
N T ME/L - 500 25 17 954 7508 | 3.883 | za.315 | <1. PLANT 34 BRINE CONCENTRATION.,
) SULFATE (AS CaC03)  ME/L | 1,340 480 1,125 75 3.275 -~ | 16.813 | @g,345 | <4.1 _ EVAPORATION AND RESIDUE DRYING
3f crior1oE MG L 000 0 1.116 74 3.241 9.492 = 59:306 | <77 i X ‘
SE_SILICA (RS §102) MG/L 67 30 51 3 194 - - 2.100 <01 \ '
o 1 - X o8 0. ©ORAWING NO. REV.
‘sf_eH 6-8 9-11 3-§ ; ‘ @ >
'~I TEMPERATURE, °F ~85 ~120 ~35 ~80 T~ 80 70 70 209 110 200 ‘ . “N-R_
d SSURE, PSIA i HOUSTON 1wz . 34-D-B-5 :



POLYMER FEED SYSTEM

et

b
34G-101A4B

SODA ASH FEED SYSTEM

REACTOR
CLA
35-FTi. DIA.

\ 347-101 | | 38D-102 34G-104A4B
| POLYMER MIXER I SURGE BhSIN | SODA ASH [ SLUDGE PUMPS
] 374 HP I LIFT PUMPS 1 TANK 1 50 GPM
' 350 RPM \ , 250 ey 1 200 GAL. 1 1.0 BHP
' 34D-101 | | 346-103 |
1 POLYMER ] ' | SODA ASH 1
| SOLUTION TANK i 1 FEED PUMP 1
1 64 *HIGHXS2“DIA . i 1 0-0.1 GPM '
1 400 GAL. NOM. CAP. ; ) 174 HP '
' 346-102 ! ! 34J-101 !
: POLYMER ) 1 FEED PUMP .
FEED PUMP CONTROLLER
! 0-0.5 GPM i : 1 !
1 3/4 HP t l 1 1
b e e am m m — a am = - El . e e e - ——— -4
l
UTILITY WATER ‘
l
342-101
34J-101
'; o |
34D-101 34G-102 ‘ 34D-102 34G-103
' !
CSP RUNOFF i ¥
S e e ) @ @i' ”lr

l OFF SITE )
(FROM SURGE BASIN)

O

e

|
I

{ 32-p-B-4 g
AT RIVER WATER
TREATMENT PLANT)

(TO SLUDGE DEWATERING

;
5

34G-104R48B | :

34G-105R48

CLARIFIED
EFFLUENT PUMPS
: 250 GPM
10 BHP

AIR ‘QD !

GFT HIGHX 75 FT. DIA.

MEDIA} FILTER SYSTEM

__________ P T |
34Z-103A&B -+ 34G-1086 !
MEDIA FILTERS &' FILTER BACKWASH |
THO. 66* DIR. .. PUMP '
P 712 GPM \
] - 5 eHp :
‘ ! I
34K-101 | 34p-103 |

§ “FILTER BACKWASH
FILTER BACKHASH LTER BACKWASH |
(]
+

100 SCFM @ 30 PSIG
15 BHP

34K-101

|
|
f
|
346-106 !
|
|

@

& O

34Z2-102

34G-105A4B

N~

347-103A

347-103B

34D-103

OFF 5!TE

TREATED CSP RUNOFF

TO UTILITY WATER POND

BEPbD

2| INCREASED CAP, OF 34G-104 BB Lxm, | VS

2, ._._a
/| 15SUED FOR PHASE ZERD &5.. byl oo
\ i VS
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ASHLAND SYNTIICTIC FUELS, INC.
AIRCO ENERGY COMPANY, INC.

U.8, DEPARTMENT OF ENEROY
COQPERATIVE AGREEMENT
MO. DE-FCOS-800R20717

1
) BRECKINRIDGE PROJECT
. A BRECKINRIDGE COUNTY, PHASE ZERD KENTUCKY
STREAM NO. <1> \2> <?> <4> <§> " )TE 3

9 DESCRIFTION < - J NOTE : - » PROCESS FLOW DIAGRAM
i P I A Rl it | PLANT 34 - SEWERS AND WWT
off PARAMETER RUNOFF | WRTER EFFLUEN FLUEN CSP RUNOFF TREATMENT
SFFLon (ePM) 500 0.3 55 335 335
N 3.0-7.6 | 7.0 -9 6-3 6-9 ‘
°I TSS_(MG/L) <2.300 - 2% 100 <s : a0 R wev.
<k 705 _Me/L) 1,200 - 1,200 | 1.200 1,200 ( ,
‘_ﬂl TCC _(MG/L) <700 ; : —— 14222 34_0_8_6 ] 2
CL IRUN (Fe , MG/L) 18 . \ .
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24 -1 SANITARY SEWAGE TREATMENT PALKAGE PLANT [

e . —— — ——— e — — —— —— — — — e — . — ——— —— ———_—— — — — — -

] : 1 .

| 34K-102R4B 347-109 347-107 - 347-104 347-105 346-109 347-110 346-108 347-112 347-106 34z+111 : 346G - 1071 A, 8 24D~ |04

} RIR BLOWERS COMMINUTOR AIRLIFT SY!STE& . coﬂMEPRAﬂRTTlMOEI‘:‘IT DAXEGREOSBTIECR %EASJDEFDF SPLUUMDPCE SPRI{:YROSTY%TEM Fgggg ESSSY —_-CSRXEDP.— _CLRiFIi . ﬁkgﬁljms— _l LIFET puMmps SEWAGE LIFT
- - - - - - = ___—'__‘—_ - - - - - T = = - = - s - - - - — — — " . SUMP

UTILITY WATER

KCL70B 02/12/81 RS

<
kCHLOR INH]
34K-102A&8B 347-109 342-112
.
COMMINUTOR FROTH SUPRESSION i
: TREATED/DISINFECTED SEWAGE
TO BIO-TREATMENT OF
@ \ \ } @ PROCESS WASTE WATER
X § : I L : I: : 7‘ 34-D-B-3 )
u
& 1 34G6-108 ‘ 1
i N 3 ! !
. = ! 1
, H 34Z-104 oo : :
=é( AIRLIFT = Y N
& - ~ -~
w
RATION BASIN:
342-107 2 rERT : 34z-106 34z-111
; CHLORINE
t CLARIFIER £
RETURN SLUDGE CONTACT TANK
- - i
FROTH SUPRESSION SPRAY, . Co
- - 24Z-1C
ALKLIFT T FROTH SPRAY
SYSTEM .
346-107A&B 347-105 e
. .o L
DRAWOFF TO WET AIR
- ; ] OXIDATION REACTOR
@ ; ) <t 7 - > 34-0-8-3_»
! : 346-109 :
.
—_ ﬂ t — RERORIC NIGESTER
|
| N
I
e
) ' PROJECT -WIDE
) . : UNDERGROUND
! , . SEWER SYSTEM
| i {oFF <ITE z
) !
L —‘ ) ' -~
34D-104 A ;
' ! A
A g 155UD FOR PHASE ZERD | vs e
. 8! IWH D)
, \| 7ot 1ssUen For ReviEw/apPROVAL Y e
' w0, | oave REVISIONS Ay | cws | supy. lengp) B! | asFY
EAEA
[oesanco [ onam
ASHLAND SYNTHETIC FUELS, INC. U.S. DEPARTMENT OF ENERGY
AIRCO ENEAGY COMPANY, INC. COQPERATIVE AGREEMENT
NO. DE-FCO5-800R20717
BRECKINRIDGE PROJECT
. N HHELRINRIUGE COUNTY PHASE ZERO KENTUCKY
NOTES: ~ : PROCESS FLOW DIAGRAM
STREAM NO. @ @ 1. THE SANITARY SEWAGE TREATMENT PACKAGE . - _
1S COMPOSED OF THE FOLLOWING ITEMS: . PLANT 34 SEWERS AND WWT
DESCRIPTION | oo | preesten | JREATED \A - COMMINUTOR , SANITARY SEWAGE TREATMENT
SEWAG SRNITARY 1B Z ReRRTION BASTN . ‘
COMPONENT SEWAGE | SLUDBE | "sEWAGE 18 o RERATIOE RS
FLOW (AVE.) (GPM) 106 2 104 0 - ic‘glégg{gsotlzgggg; TANK e @ o un, oRAvING 0. aev.
FLOW (MAX.) (GPM) 300 5 200 tE - : -
\F - FROTH SPRAY SYSTEM . L
TSS (MG/L) 175 15,000 30 |G - ELECTRICAL CONTROL SYSTEM . 14222 34-D-B-7 1
BOD (MG/L) 180 500 25 ) . HOUSTON
4 22 X 34 “D™ SIZE
)
1




KCL87R 02/05/81 HJ

4
-
! '
" 34V-114A48 34v-115
. . P ——— T T s s e T e, T, T T T k] L e T T T T e = b
34D-140 - 34G-153A4B 2. 34D-144A4B : 34E-105R4B 34E-108R4B 934D- 141 ARB ! : 34Y-110 34G6-156 34G-159 34D-142 !
VRE FEED TANK - VRE FEED PUMPS {,  SALT STORAGE BINS ,  FEED/PRODUCT EVAPORATOR BODY “DEAERATOR TANK : | CRYSTALLIZER . MAGMA RECIRC. MOTHER LIGUOR |
32°-7°PX28 *H 175 GPM CAP. Jn 500 FT3 CAP. EXCHANGER 225,000 GPD CAP. 10 *9X36 'H PUMP 25 GPM[CAP. TANK !
150,000 GAL. CAP. @ 135 PSI . 8@X127 1 l 1 35 TPD CAP. 5200 GPM CAP. @ 45 PSI, [1.2 BHP 1500 GAL. CAP. |
CONE ROOF 22.5 BHP ‘ W/ CONICAL BOTTOM ! | ) @ 26 PS1, 30 BHP S/ -gAgx8 T-T |
i 1 ) I 1 i !
b : 34G-155A8 34G-154A48B 134K—1 13A4B : 1 34E-108 34G-157 34G-160 34D-143 !
Lo | DISTILLATE PUMP BRINE RECIRC. PUMP i\VAPOR COMPRESSOR | : SLURRY HERTER CENTRIFUGE VACUUM [PUMP CONDENSATE |
oo | 470GPM CAP. 5200 GPM CAP. 137,350 ICFM CAP. | 300 FT2 HTA FEED PUMP 75 ICFM. P.R.=4.7 ACCUMULATOR !
| @S PSl, 15 BHP @ 26 PS1, 85 BHP 03.8 PSI. 755 BHP 1 175 GPM CRP. 4.7 gHP 0 GAL. CAP. |
! | » i | I @ 45 PSI, 10 BKP 4 3'9X9'-6"T-T
: e e e . = e = e - E— e o e = = = - — ] A .
B F ! f !
VAPOR RECOMPRESSION EVAPORATOR SYSTEMS ' 34E-110 346-158 34Y-111 1
: OVERHEAD M.L. PUMP SOL 10-BOWL !
: CONDENSER 175 GPM CAP. CENTRIFUGE !
' 1 750 FT2 HTA @ 45 PSI, 10 BHP 24 “@BONL | N
; ) 3000 RPM. 150 HP N
i L o e et o v e e e e e e = e e . e e e = = = — — — _7 _____________ 4
1 : : BRINE CRYSTALLIZER SYSTEM
- @ | DISTILLATE TO TREATED 8FW STORAGE TANK
FROM 34v-114BS > - - ; >3-c-Z:1_ )
I i
N e N VA1 LY ?
! =y 3 | 34E-110 !
]
' | )
[ ) | | ATM.
. | ) ‘ °
] 1
) . I Ch -
- ! VENT VENT X . 34G-160
! [
g I 34E-108 , 34D-143 .
) T —_— CONDENSATE
. | ! @ TO TREATED BFW STORAGE TANK
: . | 34Y-110 T T
2.0, CONCENTRATE ] 346-153A8 .- : ;
- FROM STRIPPED/DEPHENOLATED @ 3 ! 34E-105 -TUBES
>Z4-L by > " i === ‘ |
S.N. TRERTMENT SYSTEM ) ) \ . | R
~ <% 9 . — ~3| say-i11
) ! PRODUCT b= =]
34D-140 . : 34K-113 &
o | . 34D-141 ] : C -4
i | N STEAM ——= s
. : - L) 1
s . [ ! .
! \ ) 34E-109 .
I ] !
| 34G-154 X ;
| | @ ; 34D-142
' ] '
| | , Y . 386-157 : 34D-14448
l ) . Sab—1- . R
1 ) @ 1
' ! ¥ | T I
! . [} SQLIDS TO
\ ! LAND DISPOSAL
{ | ) PLT. 44
I 1 : . ) )
| \ ‘
[ . Q > . 346-156 (E ) ‘
Ve, ' ) - [
12 , 346-155. ) ! 346-158 {
' ! ! | A
b e e et e e e m e s e - — - m— - —— - ' t A
! TO 34v-114B ¢ FROM 34v-114B ; A\ |V [priere0 see-ine, 3462107 8 30k-12 g | Vs F’W
; —_— - b . W
; i A\ [P 1ssueo For prase o valtw| 5
| A “fo/pe| 1SSUED FOR REVIEW/APPROVAL L“ﬁ k41’3
' no, | oate AEVISIONS oy [ o [surv. fenara] 3 [ ase)
STREAN NO. . @ @ » | [ oesiones onamn |
— DESCRIPTION v CRYSTAL- NaC . -
R0 BN orsriLiare | LIzER soL1Ds ' I FuELS, . bl
COMPONENT . FEED ! . NO. OF.FCU5.800R20717
FLOW, GPM_| 275" 250 20 ~5 [ .
; . BRECKINRIDGE PROJECT
Ig:, ':g;t 20,_000 TSR;gE 285:200 2,520 LB/HR ';’ BRECKINRIDGE COUNTY PHASE 2ERD KENTUCKY
TALCIUM (AS CaC03) MG/L - - - (10% MOISTURE) ) Bt X PROCESS FLOW DIAGRAM
MAGNESIUM (S CaCOT) MG/ | — = e 4 ) . _ : PLANT 34 - BRINE CONCENTRATION.
SODIUM , . . .
I 7/ P K - t, . - EVAPORATION AND RESIDUE DRY ING
CHLORIDE Me/L | 12,132 | <6 . | 172,997 7 1 (PROCESS WATER)
SILICA (AS S102) MG/L - = - ; ) .v..'
- . i 408 NO, DRAWING NO, REV.
= & &y
TEMPERATURE, °F 80 110 209 165 - 14222 34-D-B-8 2
PRESSURE, PSIA N o . HOUSTON
) : ) ’ sl 22 X 34 “D” SIZE




34V‘104A}B:C

- CARTRIDBE FILTER .0. :
MEDIA FILTER SYSTEM i POLYMER FEED SYSTEM SYSTEM 2 STREGie- By NGHSOs FEED SYSTEM POLYPHOSPHATE FEED SYSTEM pH CONTROL SYSTEM
' gap-121 1 347-125 © 1 34D-122 | | 34Z-127A-D E | 340-138A-G | ' 34p-125 346-135 1 | 3ap-127 346-137 | | gap-129
FILTER FEED TANK CHLORINE FEEDER POLYMER . CARTRIDGE FILTERS R.0. FEED PUMPS - NaHS0s NaHSO3 POLYPHOSPHATE POLYPHOSPHATE ACID FEED TANK
3 l I F 1 t I 1 ]
! 30XEOX15FT ! 5.5 18S C /HR ! STORRGE TANK | | 250 GPM EACH : : 180 "aPz 90 P EACH i | STORAGE TANK IRANSFER PUMP | : STORAGE TANK TRANSFER PUMPS | ! 60 GAL. |
1 I ) 1 ] . I I
| 347-126R,B ! ) i1 38p-123 : 34G-133A,B | ' 347-128R,B.C | 34D-126A,8 34G-136A.B | | 34D-128A,8B 34G-138A.8 ' | 34G-138R,8 |
o P | Ll g, TRGERGE ) fommewm L e T T pmopare || oo oryes |
, 8 FT DIAMETER ERCH . | 00 GAL S L ‘ _} : 360 GPM EACH : | 200 GAL. EACH 1 GPM. 174 HP : : 200 GAll. EACH 1 amm o e : , 025 CPM. /4 WP
! 1 I 1 e ——— b s C e el o P L P ! !
! 34G-131A.B ! ! 34D-124 | . ' 34J-102 |
| FILTER FEED PUMPS | | POLYMER FEED TANK | |~ pH CONTROLLER !
| 1100 GPM. SO WP EACH : X 100 GAL. " Ce e mm e )
! | ! ! POLYPHOSPHATE FEED SYSTEM
| 346-132A.8 | : | 34G-130R.B |
| eAckiASH biwes | oo POERSSRNETS 34G-138A.,8 34D-128A.B 34G-137
I 750 GPM, 10 HP EACH | ' 1 222l
! ! . e . - 340-127
! 34K-106A,B ! @
: FILTER |
BACKWASH BLONERS
Y K [ WATER
P
H250s FROM -
STORRGE TANK ————] IS I el ] 'NaHSO3 FEED SYSTEM )
' t
: | .
! 34D-129  34G-139A.B | 346-136R,8 34D-126A.8 346-135
. ! 340-125
2472125 pH CONTROL SYSTEM . : @ ,
] , '
'
CoTORAGE TARK | f— WATER
1
347-126R.8B :
! —-———342—128"'8‘9 @ EVAPORATOR FEED TANK.
240121 346-131A,8 346-1338.8 G — ] f S Sose )
. I
PAC BIO- TREATMENT - - \
EFFLUENT <§> g y AN N @ j
334-D-8-4 : . :
-102
WATER” 24J-102 ! PERMEATE TO
Lo ! C.T. MAKE-uP
(romen)- il o - e
' 34Z2-127A-D _ : -
sap-122 P sz 0 Mecimns @) - 342-127R-0 2-STAGE REVERSE OSMOSIS SYSTEM
- 20
PAYMER FEED SYSTEM :' 34G6-132A.,B CARTRIDGE FILTER SYSTEM [ :
.l o . i
i k TO AERATION
g FILTER BACKWASH WATER 1 @ 8ASINS
34K-106A.,8B l - > 34-078-3_»
" MEDIA FILTER SYSTEM {
' !
! A
5 A L T— 26RO | ] ‘@M by %:TD
| A “efgo| pestan nsts & courenent TAKEOFF l/: B
l LN
:‘ l DESIGNED ORANN l A
STRER ro. IOAEKO RO < ! s e b e o s
~ _DESCRIPTION [t ARIFIER| FILTERED | _ FLOW BRINE | PERMERTE B;éLL}E‘i}H . NO. OE-FCO5-800A20717
COMPONENT EFFLUENT HWATER T0 R.0. |FROM R.0.|FROM R.O. KHAG NOTE 3 v,‘ BRECKINR'DGE PHUJECT
FLOW (GPM) ~ 1100 1100 1100 . 275 825 25 1 38V-108R.8,C - 2-STAGE R.O. SYSTEM "?; BRECKINRIDGE COUNTY PHASE 2ERD KENTULKY
:gn T 5 58 5-8 5-6 6 FEED PUMPS - 180 GPM. 80 HP EACH. 600 PSI LEGEND: E PROCESS FLOW DIAGRAM
00, 3 TRAINS .0. E UNITS, 360 GP . = POWDERED ACTIVATED C . .
o Soptier 1% TRAINS OF R.O. MEMBRANE UNIT M EACH ; :2c= Resesz:osno;s ARBON . PLANT 34 - SEWERS & WWT STRIPPED-
o B ~ 50 <1 o — 0 : 0 . - EXTRACTED SOUR WATER TREATMENT
g Fc . weit ~ai00_| ~4I00 | ~4i00 | ~16,600 1 ~200 — S e o “y . (FILTRATION/REVERSE OSMOSIS)
S . Me/L : ©95% SALT REJECTION 2 .
p BEEEACON » *75% WATER RECOVERY v oo onamnG K0 e
F{ BTN 7S — : ; -
[ oreR_oRoAvics. ’ i vOuSTON 14222 34-D-B-9 1

22 X 34 “D" SIZE



KCL8SB 02/11,/8L RS

, 157 BACKWASH AND FAST RINSE § 114
MAKE-UP RIVER WATER 1 SURFACE CONDENSATE 2685 .
RIVER 6954 (DRY KEATHER) fg"DENSERS
5764 (WET WEATHER) 1-0-8-1) s S.H. VRE DISTILLATES 229
o AcID
CAUSTIC SODA } 18
COAL CSP RUNOFF a2 FILTER BACKMASH ] NaCl BRINE 43 —
STORAGE s
PILE £— 7213 T l 1 T \
7] 8023 L .. — DEMIN.H20 SMALL INTER- |
CSP RUNOFF RIVER WATER pH ADJUST. 1260 | PANTHRACITE | 248 | Naz soFTenine | 1200 TRERTED | 314 DEMIN. | ,9a9 DEMIN./ 2998 | storAce MITTENT FLOW '
i TREATMENT il FILTERS et BFH TANK FEED TANK HEAT EXCHANGER [~ oA PLANT 7
(32-p-8-4) ' [*) (32-D-8-4) (3-E-B-1) (3-E-B-1) (B-E-B-1) (A EB1)
T
REGENERANT 4| 9 13 2870
SLOW RINSE 22\ REGENERATE
- wlx 4 SLOW RINSE
K FILTER BAGKWASH [ DUAL MEDIA ATMOSPHERE VRE DISTILLATE. T0 VRE FEED
ulg DERERATOR '
£z . - FILTERS E— > ) x:
2 (32-0-8-4) 1335 (31-E-8-1)
/ 512 180 I
CSP RUNCFF Q|35 5903 (DRY)
REATMENT sootn 3303 (oR) SUSPECT COND. i
(34-D-B-6) S AvVG. (31-E-B-1) D
Pty 600s STEAM | SLORDOWN BLONDOWN | 9005 sTEAM
CLARIFIER 110 150 ribgod DERERATOR GENERATION 73 42 GENERATION
UNDERFLOW _ 55(1) (31-E-6-1) !
180 |
SLUDSGE )
paLuBeE 1800 1508 STEAM | BLOWDORN 343 ao;t::HB;gngguN
(32-0-B-4) UTILITY AND GENERATION 114 o DR
FIRE WATER ;
15 3668 (DRY) | STORAGE POND | 5S00(AUOWANCE)
, ,
2478 (HET) 343
SUSPECT Sos STERN | PLOWNONN
FILTER CAKE COND. TANK ; GENERATION 114
TO PLANT 44 (31-EB-1) SOLKA FLOCK
UNCONTAMINATED 108 165 s FILTERS .
STORM RUNOFF BLOWDOWN
PLT. 38 v NP T DILY WATER SYSTEM 500 TO STORAGE/
: LQUALIZ. TK.
C.H. 50-D-B-15 (ALOWANCE) o 4
BOTTOM ASH COAL HASHING LY. 24)
2014 (DRY WERTHER) DEWATERING Pt y
829 (WET WEATHER) PLT. 31 : E
EVAPOR. ' }
EVAPOR, 1654 165 316 CHEMICAL CONSUMPTION
i
OILY WATER 3013 ;
TREATMENT TREATED PROCESS WATER paTeR, I ATER e - :
(34-D-B-2) 2i5e e TO PLANT a4 TO PLANT 44 1183 GASIFIER B8O  TO DILUTE S.H. TANK :
(34-0-8-3) 2t T LOW SOLIDS , PLT. 12 N |
COOLING § 42-0-B- 2 '
TOWER 2649
(32-D-B-1) . EVAFORAT[ON .
SOUR WATER _PERMEATE 1478 3132 170 WATER IN SOLIDS TO PLANT 44 .
R.D. UNIT 500 T 1
(282D7B-E) HIGH SOLIDS . ALON
€ooLINg [T ' STORAGE/ T '
. TOKER BOWLER BLOWng EQUAL 823 aLON ™ 2 STAGE
132-D-8-1) 343 TANE MEDIA R CARTRIDGE BLDN.
7100 H.S.C.T. 2455|822 FILTRATION BACKNASH O 815 FILTRATION 815 R.0
C (34-D-8-5) (3 2N o (34-0-8-5) -%134-0--5)
; BLOWDOWN 480 8 24°D:8 , .
- L]
512 BLOWDONN PERMEATE 612 "
[ 1
BACKWASH 8 .
| BLOWDOWN R.0. CONCENTRATE 203 i
7081 BLON. VRE DISTILLATE Ha0 IN ;
. TO TREATED B.FW. TANK VENT GRS VENT . :
SCoooe 202 SIDESTREAM 221 s 19 N
DEWATERING SOFTENING/ T .
P 213 CLARIFICATION NaZ REGENERANT VRE SPRAY DRYER . HOT GAS
(32-0-B-3) oW RNSE 9 FEED TANK BLOWDOWN Ay SPRAY
b DEMIN. REGENERANT § SLOW RINSE 24.0-8.5) | 295 VRE 19 DRYER DRY SOLIDS TC FLANT 44
' (34-D:8-5) (34 TANK (34-D-8-5)
33 : 34-0-6-5) {34-0-B-5) . [18538/HR
1n 7188 89 , !
FILTER CAKE ! m\
TO LANOF i1 | MEDOIA FILTERS
W ALT. 44 32e0-B.3) WATER )
7188 8s STORAGE )
(32-D-B-3)
{ i
' .
o

NOTES ¢
1. ALL RATES,
ARE IN GPM.

4. BACKHWASH,
ARE ANUALIZED AVERRGES.

LEGEND :

(I} - INTERMITTENT FLOW
R.0. - REVERSE 0SMEGSIS

€SP - COARL STORAGE PILE
8W - SOUR WATER

UNLESS OTHERWISE SHOWN,

RATES., UNLESS QTHERWISE SHOWN, REPRESENT WATER,
3. RATES SHOWN ARE NORMAL/AVERAGE.

REGENERANT & RINSE RATES

VRE -~ VAPOR RECOMPRESSION EVAPORATOR

Z/q/gl

B> >

WL
ISSUED FOR PHASE ZERO Lem [ VS wan
¥
z/8/915 ISSUED FOR CLIENT REVIEW i) vs
no. | oare REvisions ov [ewx]ourv. fenan) o TASEY
[omvmes == |
ASHLAND SYNTHETIC FUELS, INC, U.5. DEPARTMENT OF ENERGY
AIRCO ENERGY COMPANY, INC. COOPERATIVE AGREEMENT
KO. DE-FCOS-800R20747
BRECKINRIDGE COUNTY PHASE ZERD KENTUCKY

WATER MRNRGEEENTIFLOH DIAGRAM
WATER TREATMENT & BLOWDOWN DISPOSAL

208 KO,

DRAWING WO, Agv.

&

HOUSTON

1422

50-D-B-14 1

22 X 34 “D" SIZE



SKIMMED OIL

‘ TO SLOP TANKASE AMMONIA
83 aPM  SOUR WATER , REACTION WATER A(PLT. 20) PRODUCT
PLANT 7 2 _PLANT 3 b
- . 232 GPM
i ACID GAS | PHENOL
PLANT 10 NORMALLY NO FLON TO PLT. 10 | PRODUCT VENT BFW STERM  Op PAC 0 PERMEATE TO LONW SOLIDS C.T.
I: 200  (32-D-B-1)
1 6PM SOUR WATER
PLANT 18
.
S.N. EQUALIZATION : 34-D-8-9
DILUTE PLANT 4 CONCENTRATED _HET PAC
T en 644 GPM a74 WATER WASH | 1198 oW 1108 1155 s‘ﬂ;ﬁx[f 1153 TANK 1153 1219 OXIDATION | 1299 610 175 | reATION 1150 THO
(PLANT 20) (PLT. 20) (INCLUDING TREATMENT STAGE
NEUTRALIZING KATER) | EXTRACTION 34-D-B-4 R.O.
9-D-B42.3 -0-b- 34-D-B-4 34-D-B-4 34-D-B-9
a8 K
T W.A. SLUDGE 5
FILTERED :
BRAY NATER DIGESTED SLUDGE 2 !
TO COAL WASHING
PLANT 12 |OOUR WATER]  420-104 | 550 GPH 102 FINE REFUSE DISPOSAL I 25 250
PLT. 27 | BACKWASH
' =
128 =
¢ e arent onc + wns__so :
. CUFF hd w
: - PLANT A7) e ADDITION 4 g
53 8PM .SOUR WATER ' | 2
PLANT 2 3 i °
1 1 l =
) : 25 GPM DISTILLATE
48 BPM  SOUR WATER ! . CONDENSATE  STEAM 70 BFW TK.,  H20 IN-
PLANT S . R VENT BASES
_— R } 11 ‘ 229 3.5
130 8PN  SOUR WATER .
PLANT 17 ] , ) _
| DIGESTED SLUDGE i
: BRINE VRE
’ i TO WET OXIDATION SALT TO CRYSTALLIZER | VRE FEED
1 GPM WATER ) HAZARDOUS LANDFILL i 17!5 | (34-p-8-5 250
SLOP OIL o 2 CENTRIFUGE (34-D-B-5} ) TANK
T 25208/HR 3.5 GPM ; (34-0-8-5)
SEWABE
‘ POTABLE SANITARY
MUNICIPAL ; HATER 0-400 FACILITIES | 07400 TaRiRDT-MBE_N7T EFFLUENT 150 RECYCLE CENTRATE )
NATER SUPPLY STORAGE - |
.
CONTAMINATED | 0-218.000 1
PROCESS PLANT -
STORM_RUNOFF - g
- !
INPOUNDED 0-3.500 /\ OIL TO  SLOP TANKAGE 02 FROM PLT. 15 .
TANK FARM — o T 700 ,
STORM_RUNCFF 80 [skIMMED OIL -2 g
TANK FILTER BACKWASH
PLANT WASHDOOWN:| 200 -
- » ;
DUST SUPRESSION FLONW
. | sPLITTER l ) T
8% g 0-TREATI : :
PRODUCT LOADING) 0-13.000 (3470782 - PH ADJUSTMENT : DISSOLVED R:;ATIONRB:?::IS CLARIF1ERS FILTER FTE?LE:SS
RECEIVING ARE AP1 SEPARATOR EQUALIZATION | 840-1930 850~ AIR 970-2160 34-D-B-3) 985~ FEED TANK TREATED EFFLUENT TO LOW SOLIDS C.T.
STORM_RUNOFF W/ OIL SKIMMER BASIN COAGULATION & FLOTATION (34-0-8-3) (34-0-B-3) (34-0-8-3
! [es0- (38-p-p-2) | 840~ (34-D-B-2) FLOCULATION | 1440 (33~D-B-2) 2155 { 965-2155 (32-D-B-\)
1950 1930 (33-D-B~2) )
VESSEL 20 o =1 $
_hND 3 - 7
TANK_DRAINS ] g ! .
— 8 2 FLOAT CLARIFIER UNDERFLOH . 2
o ] |
o
CONDENSATE 100 g BOTTOM SLUDSE _ BOTTOM SLUDGE OVERFLOW SLUDGE A
LOSSES 'l r THICKENER:
WASTE ACTIVATED SLUDGE | .o 7o | A §
OILY SLUDGE TO WET OXIDATION I Az’”/;. ISSUED FOR PHASE ZERD wmlvs|  foanl
PUMP COOLING | 500 (ALLowAncE) SUMP 1 w .
WATER SURBE POND, J (34-0-8-2) NOTES ¢ A %/3| ISSUED FOR CLIENT APPROVAL [RCYRA)
134-0-8-2 2(0) DESALTER TIGHT ‘ 1. ALL RATES, UNLESS SHOWN OTHERWISE, [ % 1%4T° revao il bl ] S N A
. EMULSIONS (CUFF} 50003 (1) : ARE IN GALLONS PER/MINUTE. == onams [
SETILED WATER | 10 2. RATES, UNLESS SHOWN OTHERWISE
FROM SLOP OTL . a ’ ASHLAND SYNTHETIC FUELS, INC. U.S. OEPARTMENT OF ENERGY
TANKABE INCINERATOR m REPRESENT HATER FLON. AIKED ENERGY COMPANY, INC. /EDOPERATIVE AGREEMFNT
DESALTER EMULSION 2 (O) iiﬁg 20(0) SLUDGE FEED 20 (0 NASTE OVERHERD 3. A SINGLE VALUE REPRESENTS NORMAL .
TANK SLUDGE | . 'GASES/ASH OR AVERAGE FLOW,
10 (42-0o8-1) CONDITIONING INCINERAT 10N TO BOILER BRECKINRIDGE PROJECT
LAB. SINK OILY SLUDGE FROM OTHER SBURCES (42-0-B-1) (42-D-B-1) (42-0-8-1) FIRE BOX BRECKINAIDGE COUNTY PHASE ZERD KENTUCKY
DRAINS TRTT LEGEND ¢ -
. (1) - INTERMITTENT FLOW WATER MANAGEMENT FLOW DIAGRAM
2 LEACHATE & 200 (1) SH - SOUR WATER SHEET 2
2 RUNOFF FROM PAC - POWDERED ACTIVATED SLUDGE PROCESS/0ILY/SANITARY
S LAND FILLS 300 MAX. ; WASTE WATER TREATMENT
< ] ! C.T.- COOLING TOWER] ! .
s . j (0) - INCLUDES OIL | | w00, J—— atv.
- 1 .
= R.0.- REVERSE 0SMOSIS @
o ~ — - -
,j * | . . VRE- VAPOR KECOMPKES‘SIDN EVAPORATION HOUSTON | 14222 50 D B 15 1
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. THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORYED BY SEQUENCE NUMBER

PHASE ZERO
. MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION

3a: : WASTE WATER TREATMENT 000000

SYSTENS 7 MA

34D- 101 POLYMER SOLUTION TANK A 000000

NA

34D-102 SODA ASH SOLUTION TANK 000000

NA

34D-103 FILTER BACKWASH MAKEUP ' : 000000

TANK : NA

34D- 104 .SEWAGE LIFT SUMP 000000

, NA

34D- 1085 ALUM DAY TANK ‘ : 000000

NA

340- 1086 FLOW SPLITTER SUMP , : ' 000000
OILY WWY : .

34D- 107 POLYMER SOLUTION TANK ‘ ' 000000

. ; NA

34D- 108 " SKIMMED OIL SETTLING ' . . 000000

TANK ' , NA

34D- 109 CAUSTIC SCDA DAY TANK i 000000

. , NA

34D- 110 ACID DAY TANK : . 000000
: ' NA



MAJOR EQUIPMENT LIST SORVED BY SEQUENCE NUMBER

ITEM NUMBER

34D- 11410

34D- 112

340- 144

340-§15

34D- 116

340- 117

340-118

34D- 1194

34D- 1198

340-120

34D- 121

ITEM DESCRIPTION

FLASH MIX TANK

FLOCCULATION TANK

FILTER FEED TANK

POLYMER STORAGE TANK

POLYMER MIXING TANK

POLYMER FEED TANK

WET OXIDATION FEED/
EQUALIZATION TANK

PAC STORAGE TANK

PAC STORAGE TANK

PAC SLURRY TANK

FILTER FEED TANK

THE BRECKINRIDGE PROJECY

PHASE ZERO

MAJOR EQUIPMENT L1IST-14222

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

" 000000

NA

000000
NA

000000
" NA



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER ITEM DESCRIPTION

34D- 122 POLY. STO. TK. STRIPPED/
EXTRACTED SOUR W.T.

34D- 123 POLY. MIX. TK. STRIPPED/
EXTRACTED SOUR W.T.

34D- 124 POLYMER FEED TANK
340-125 SODIUM BISULFITE STORAGE

TANK .
34D- 126A ' SODIUM BISULFITE

SOLUTION TANK

34D- 1268 SODIUM BISULFITE
SOLUTION TANK

34D- 127 POLYPHOSPHATE STORAGE
TANK

34D- 128A POLYPHOSPHATE MIXING
TANK

340- 12688 POLYPHOSPHATE MIXING
TANK

34D-129 ACID FEED TANK

34D-130 BLOWDOWN STORAGE/

EQUALIZATEON TANK

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

000000

000000

000000
NA

000000
HNA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

NA

000000
T NA



MAJOR EQUIPMENT LIST SORTED 8Y SEQUENCE NUMBER

ITEM NUMBER

34D-132
34D- 136
340-938
34D- 139
34D- 140
340D- 1444
34D- 1448
34E-111
34G- 101A
34G- 1018

34G- 102

1TEM DESCRIPTION

R.C. FEED TANK

VRE FEED TANK

SPRAY TOWER FEED TANK

SOLIDS STORAGE BIN

VRE FEED TANK

STORAGE BIN

STORAGE BIN

SKEMMED OIL.T&NK 340-108

HEATER

SURGE BASIN LIFT PUMP

SURGE BASIN LIFT PUMP

POLYNER FEED PUMP

THE BRECKINRIDGE PROJECT

PHASE ZERO

- MAJOR EQUIPMENT LIST-14222

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

" 000000
NA

000000

000000
NA

000000
NA

000000
NA



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTVED BY SEQUENCE NUMBER ’

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

1TEM NUMBER ITEM DESCRIPTION

34G- 103 SODA ASH FEED PUMP . ’ 000000
. . NA

34G-104A SLUDGE PUMP . ' 000000
’ NA

34G- 1048 SLUDGE PUMP . 000000
NA

34G- 105A CLARIFIED EFFLUENT PUMP . 000000
NA

34G-1058 CLARIFIED EFFLUENT PUMP 000000
NA

34G- 106 FILTER BACKWASH PUMP . ' 000000
NA

34G-107A SEWAGE LIFT PUMP ' . 000000
' NA

34G-1078 SEWAGE LIFT PUMP 000000
NA

34G- 109 - DIGESTED SLUDGE 000000
: DRAWOFF PUMP NA

- 34G-110A SURGE/EQUALIZATION 000000
BASIN LIFT PUMP ) NA

34G- 1108 SURGE/EQUALIZATION ' 000000

BASIN LIFT PUMP . . NA



' THE BRECKINRIOGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERD
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION
J4G- 1144 ALUM FEED PUNMP 000000
NA
34G-1418 ALUM FEED PUMP . . 000000
: NA
34G-112A OIL TRANSFER PUMP ‘ ' 000000
: NA
34G-1928 0IL TRANSFER PUMP ' 000000
34
34G-113A POLYMER FEED PUMP ' 000000
34G- 1138 POLYMER FEED PUMP 000000
NA
34G- 9144 CAUSTIC SODA FEED PUMP 000000
. NA
34G- 1148 CAUSTIC SODA FEED PUMP 000000
NA
34G-115A SKIMMED OIL PUMP : 000000
NA
34G- %158 SKIMMED QIL PUMP ' 000000
NA
34G- 116A API SEPARATOR SLUDGE QOOOOO

PUMP : NA



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO .
MAJUOR EQUIPMENT LIST-14222 .

ITEM NUMBER ITEM DESCRIPTION
34G- 1168 API SEPARATOR SLUDGE 000000
PUMP ) NA
34G- 1174 AP1 SEPARATOR EFFLUENT ' ) . 000000
PUMP NA
34G-1178 AP1 SEPARATOR EFFLUENT
PUMP
34G-117C AP1 SEPARATOR EFFLUENY 000000
PUMP NA
34G-118A ACID FEED PUMP 000000
34G- 1188 ACID FEED PUMP . 000000
. NA
34G-119C PRG PUMP . 000000
NA
34G- 1204 DAF BOTTOM SLUDGE PUMP : v 000000
. NA
34G-1208 DAF BOTTOM SLUDGE PUMP _ 000000
NA
34G-121A OILY SLUDGE SUMP PUMP : 000000
NA

J4G- 1218 OILY SLUDGE SUMP PUMP . ‘ 000000
. . * NA



THE BRECKINRIDGE PROJECT

MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

34G- 122A

34G-1228

J4G- 123A

34G-1238

34G-124A

34G-1248

34G- 1254

34G- 125B

34G-125C

34G- 126A

34G- 1268

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM DESCRIPTION

CLARIFIER SLUDGE PUMP

CLARIFIER SLUDGE PUMP

THICKENER SLUDGE
PUMP

THICKENER SLUDGE
PUMP

POLYMER FEED PUMP

POLYMER FEED PUMP

FILTER FEED PUMP

FILTER FEED PUMP

FILTER FEED PUNP

FILTER BACKWASH PUMP

FILTER BACKWASH PUMP

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
©ONA



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
_MAJOR EQUIPMENT LISTV-14222

ITEM NUMBER 1TEM DESCRIPTION
34G-127A PAC FEED PUMP : 000000
NA
34G- 1278 PAC FEED PUMP 000000
NA
34G- 1284 SLUDGE RECYCLE PUNP 000000
HA
34G- 1288 SLUDGE RECYCLE PUMP . ) 000000
NA
34G- 1294 WASTE SLUDGE PUMP 000000
‘ . . i NA
34G- 1298 WASTE SLUDGE PUMP ~ 000000
. NA
34G- 130A POLYMER FEED PUMP : 000000
: NA
34G- 1308 POLYMER FEED PUMP ) 000000
NA
34G-131A FILTER FEED PUMP o . 000000
NA
34G-1318 FILTER FEED PUMP o 000000
. NA
34G- 1324 FILTER BACKWASH PUMP 000000

NA



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
.MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION
34G- 1328 FILTER BACKWASH PUMP
34G-133A ' CARTRIDGE FILTER PUMP
34G- 1338 CARTRIDGE FILTER PUMP
34G- 135 SODIUM BISULFITE

TRANSFER PUMP

34G- 1364 SODIUM BESULFETE FEED
PUMP

34G- 1368 SGOIUM BISULFITE FEED
PUMP

34G- 137 POLYPHOSPHATE TRANSFER
PUMP

34G- 138A POLYPHOSPHATE FEED PUMP

34G- 1388 POLYPHOSPHATE FEED PUMP

34G- 1394 ACID FEED PUMP

34G- 1398 ACID FEED PUMP

o

000000
NA

000000 .
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000 .
NA



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE 2ERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION
34G-140A FILTER FEED PUMP 000000
. NA
34G- 1408 FILTER FEED PUMP 000000
NA
34G- 143 FILTER BACKWASH PUMP : 000000
- NA
34G- 144A R. 0. LOW PRESSURE FEED ‘ 000000
PUMP NA
34G- 1448 R. O. LOW PRESSURE FEED 000000
PUMP » : NA
34G- 1494 VRE FEED PUMP ’ : 000000
: NA
34G- 1498 VRE FEED PUMP . 000000
NA
34G- 1524 DRYER FEED PUMP : 000000
NA
34G-1528 . DRYER FEED PUMP 000000
NA
34G-153A . VRE FEED PUMP . 000000
: NA

34G- 1538 VRE FEED PUMP 000000
. NA



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

34G- 16 1A

34G- 1618

34K~ 101

34K~ 1024

34K- 1028

34K-104A

J4K-1048

34K- 104C

J4K- 104D

34K- 104E

34K - 104F

ITEM DESCRIPTION

POLYMER SOLUTION
TRANSFER PUMP

POLYMER SOLUTION
TRANSFER PUMP

BACKWASH AlR BLOWER

AIR BLOWER

i

AIR BLOWER

AERATION EQUIPTMENT

AERATION EQUIPTMENT

AERATION EQUIPTMENT

AERATION EQUIPTMENT

AERATION EQUIPTMENT

AERATION EQUIPTMENT

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

000000
NA

000000
NA

000000
Na

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000

NA

000000
NA



MAJOR EQUIPMEP" LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

J4K- 105A

J4K-1058

34K - 106A

34K- 1068

J4K- 1144

J4K-1148

34V-101

34V-103A

34v-1038

34V-104A

34V-1048

ITEM DESCRIPTION

FILTER BACKWASH
AIR BLOWER

FILTER BACKWASH
AIR BLOWER

FILTER BACKWASH BLOWER

FILVER BACKWASH BLOWER

OXYGEN COMPRESSOR

OXYGEN COMPRESSOR

SANITARY SEWAGE
TREATMENT PACKAGE

DISSOLVED AIR FLOTATION
SYSTEM

DISSOLVED AIR FLOTATION
SYSTEM

REVERSE OSMOSIS SYSTEM

REVERSE OSMOSIS SYSTEM

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

©00000
© NA

000000
NA

00000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

" 000000

NA



‘ THE BRECKINRIDGE PROUJECT
MAJOR EQUIPMENY LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION
34v- 104C REVERSE DSMOSIS SVSTEM ' : 000000
. NA
34V- 105 POLYMER FEED SYSTEM 000000
NA
34V- 106 CHLORINATION SYSTEM . , 000000
_ A NA
34v- 107 MEDIA FILTER SYSTEM 000000
NA
34v- 108 SULFURIC ACID FEED 000000
SYSTEM NA
34v- 109 : SODIUM BISULFITE FEED . . 000000
: . SYSTEM ' NA
34v- 110 SODIUM HEXAMETAPHOSPHATE ‘ 000000
FEED SYSTEM NA
3av-111a REVERSE QSMOSIS SYSTEM 000000
NA
34v-1118 REVERSE OSMOSIS SYSTEM 000000
NA
34V- 1124 VAPOR RECOMPRESSION : : ’ _ 000000
EVAPORATOR SYSTEM : NA
34v- 1128 VAPGR RECOMPRESSION 000000

EVAPORATOR SYSTEM ’ NA



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION
34v-113 SPRAY DRYER SYSTEM 000000
NA
J4V-114A VAPOR RECOMPRESSION : 000000
EVAPORATOR SYSTEM NA
34v- 1148 VAPOR RECOMPRESSION ‘ 000000
EVAPORATOR SYSTEM : ) NA
34V-115 BRINE CRYSTALLIZER 000000
SYSTEM NA
34Y- 101t ALUM SOLUTION MIXER ’ 000000
NA
34Y- 102 POLYMER SOLUTION MIXER 000000
NA
34Y-103 FLASH MIXER 000000
: NA
34Y-104 FLOCCULATOR/MIXER . . 000000
NA
34Y- 106 FEED TANK AGITATOR : . . ’ 000000

’ NA

342-101 POLYMER MIXER : 000000
’ NA

34Z- 102 REACTOR CLARIFIER . 000000-
. . NA



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

342-103A
342-1038
34Z-14%19
?41-112
34Z-114
342-147A
342-1178
342Z-38197C
34z2-118
34Z- 1919

342Z-120A

ITEM DESCRIPTION

MEDIA FILTER

MEDIA FILTER

CHLORINE CONTACT TANK

CHLORINATOR

MECHANICAL EQUIPMENTY
FOR AP} SEPARATOR

CLARIFIER

CLARIFIER

CLARIFIER

SLUDGE THICKENER

CHLORINE FEEDER

DUAL MEDIA FILTER

Il
[l

THE BRECKINRIDGE PROJECT

PHASE ZERC

.MAJOR EQUIPMENT LIST-14222

000000
NA

000000
NA

000000
NA
000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
Na

000000
NA



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

342-1208

34Z-120C

34Z-120D

34Z-121A

34Z-1218

34Z-121C

34Z-122A

342-1228

34Z-124A

34Z- 1248

34Z-124C

ITEM DESCRIPTION

DUAL MEDIA FILTER

DUAL MEDIA FILTER

DUAL MEDIA FILTER

ZIMPRO WET OXIDATION
SYSTEM

ZIMPRO WET OXIDATION
SYSTEM

ZIMPRO WET OKIDATION
SYSTEM

PAC FEEDER

PAC FEEDER

CLARIFIER

CLARIFIER

CLARIFIER

'

THE BRECKINRIDGE PROJECT

PHASE ZERO

" MAJOR EQUIPMENT LIST-14222

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA



THE BRECKINRIDGE PﬁOJECT
MAJOR EQUIPMENT LISYT SORVED BY SEQUENCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION
'

34z-125 CHLORINE FEEDER/ : 000000
CONTROLLER ' i NA
342-126A DUAL MEDIA FELTER 000000
. : A NA
342- 1268 DUAL MEDIA FILTER 000000
: NA
342-1274 CARTRIDGE FILTER 000000
: A ‘ NA
342-1278 CARTRIDGE FILVER 000000
NA
34z-127C CARTRIDGE FILTER 000000
. NA
34Z-127D CARTRIOGE FELTER 000000
NA
342- 1334 AERATOR _ 000000
NA
342-1338 AERATOR 000000
. NA
342-133C AERATOR _ A : 000000
NA
34Z-1330 AERATOR : A ‘ . 000000

NA



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER 1TEM DESCRIPTION
34Z- 133E AERATOR ' 000000
NA
342-133F AERATOR : - 000000
NA
342- 1344 AERATOR 000000
v NA
342- 1348 AERATOR : 000000
NA
342-134C AERATOR ' : 000000
: . NA
342- 1340 : AERATOR : , 000000
NA
34Z- 134E AERATOR ' ‘ ' 000000
: NA
342-134F AERATOR A 000000
< NA
342-135A AERATOR ' 000000
NA
342-1358 AERATOR . : 000000
NA
34Z-135C , AERATOR " 000000



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER .

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION

342- 1350 AERATOR _ ; ’ 000000
: ; NA
342- 135€ AERATOR ' 000000
NA
24Z- 135F AERATOR . S 000000
NA
342-136A AERATOR ' : 000000
: NA

- )
342-1368 AERATOR ; ' 000000
; NA
342-136C AERATOR : : , 000000
. NA
342- 136D AERATOR 000000
. NA
342- 136€ AERATOR A 000000
NA
34Z- 136F AERATOR’ » 000000
: A NA
24Z-137A AERATOR 000000
NA

342-1378B AERATOR 000000
. ) : NA



THE BRECKINRIOGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER 1TEM DESCRIPTION

34Z-137C AERATOR ’ - 000000
NA

342-1370 AERATOR . ' 000000
NA

342-137E AERATOR 000000
NA

342-137F AERATOR t ’ 000000

NA
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4.1 Data Sheets for Compressors and Drivers’

34-DS-K-01:  Oxygen (34K-114 A, B)
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R&C
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@ mrEssuat (rsa) 14.4 4.4
@ Tewsenature CF) 1cO 100
Q RELATIVE HUNIDITY (3) 0. C.
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RE&C

CENTRIFUGAL COMPRESSOR DATA SHEET

GAS ANALYSIS QTHER CONOITIONS _
Cowov: O NORMAL | NATED a . c ) REMARKS
-

“,w,
an 28.968 |
OXYGEN 32000 | {On7
NITROGEN 20016
wATER VAPOR 18.016 !
CARBON MONOXIDE 28.010
CARBON DIOXIOE 44.010 -
WYOROGEN SULFIDE 34,076
~YOROGEN 2018
METHANE 16,082 K
ETHYLENE 28,032
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I
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R&C

CENTRIFUGAL COMPRESSOR DATA SHEET

CONSTRUCTION FEATURES
[} SPEEDS: TYPE (OPEN. ENCLOSED. ETC,)
MAX. CONT. RPM TRIP RPM TYPE FABRICATION
MAX. TIP SPEEDS: FPS @ RATED SPEED MATERIAL
FPS @ MAX. CONT. SPEED MAX. YIELD STRENGTH (PSI)
{J LATERAL CRITICAL SPEEDS: BRINNEL MARDNESS. MAX. MIN.
FIRST CRITICAL APM SMALLEST TIP INTERNAL WIDTH (IN.)
DAMPED UNDAMPED MAX. MACH NO. @ IMPELLER EYE
MOQE SHAPE MAX. IMPELLER HEAD @ RATED SPEED (FT))
SECOND CRITICAL RAPM
DAMPED UNDAMPED O SHAFT:
MOOE SHAPE MATERIAL
THIRD CRITICAL APM DWA. @ IMPELLERS (IN.) OWA. @ COUPLING (IN.)
" DAMPED UNDAMPED SMAFTEND: (] TAPEAED 0O cvunorica
MOOE SHAPE MAX. YIELD STRENGTH (PSI)
FOURTH CRITICAL APM BALANG
LANCE PISTON:
DAMPED UNDAMPED (JBALANCE PISTON:
MATER *
MODE SHAPE AL AREA N5
: FXATION METHOO
LATERAL CRITICAL SPEED — BASIS. i
i DAMPED UNBALANCE RESPONSE ANALYSIS
- SHAFT SLEEVES:
 sHOP TEST ——
QO ATINTERSTG. CLOSE CLEAR. PTS. (J MATL
] OTHER TYPE ANALYSIS o SHAFT SEALS
AT MATL
 TORSIONAL CRITICAL SPEEDS: a
FIRST CRIMICAL RPM
SECOND CRITICAL APM
THIRD CRITICAL APM CLABYRINTHS:
FOURTH CRITICAL APM m'rsas__*r AGE
O VIBRATION: TvPE MATERIAL
. ALLOWABLE TEST LEVEL MILS
\PEAK TO PEAK) BALANCE PISTON
TYPE MATERIAL
" ROTATION. VIEWED FROM DRIVEN END:
O cAsING SHAFT SEALS:
MO . a
DEL
QO SEAL SYSTEM TYPE
CASING SPUIT
2 SETTUNG OUT PRESSURE
MATERIAL
. ] INNER OfL LEAKAGE GUAR. (GAL/DAY/SEAL)
THICKNESS (IN.) CORR. ALLOW. (IN.}
O TYPE BUFFER GAS
MAX, WORK PRESS PSIG MAX DESIGN PRESS. PSIG
] BUFFER GAS FLOW (PER SEAL).
TEST PRESS (PSIGI  HEUUM HYDRO :
NORMAL. oIMIN @ PSIAP
MAX OPER TEMP F  MIN. OPER TEMP F
MAX. #/MIN @ PSILP
MAX NO. OF IMPELLERS FOR CASING
. Q) BUFFER GAS REQUIRED FOR:
MAX CASING CAPACITY (ICFM)
O ves owo J START-UP
AADIOGRAPH QUALITY v
T AIR RUN-IN
CASING SPUT SEALING
J O™ER
1 BUFFER GAS CONTROL
T IAPHRAGMS: SYSTEM SUPPLIED BY
MATERIAL
~ IMPELLERS: [C BEARING HOUSING CONSTRUCTION:
NO. DIAMETERS TYPE (SEPARATE. INTEGRAL) SPUT
NO. VANES EA. MPELLER MATEMAL

REMARK S

Data Sheet n®.—34-DSK-04
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SPECIAL-PURPOSE STEAM TURBINE DATA SHEET (Cont'd)

COMSTRUCTION FEATURES, CONTD

SHEET 4 OF 6

Form 187 (5/80)

A&C

C RADIAL BEARINGS:

CPLG GEAR PITCH OL: 1IN

O ALLOWABLE PIPING FORCES AND MOMENTS:

TveE —— . - SPAN (IN) [ mer DISCHARGE
AREA IIND .= LOADING (PSh ACT .. ALLOW FOGCE ;0:-‘5? FOLﬂBCE ;og Foscs ;.roog
CENTER PIVOT - AXAL T
OFFSET PIVOT VERTICAL
~ HORLZ. 90
PAD MATERIAL
TYPE BABBITT —_— e F“lp'g FOLﬁscs FTLB. FORCE ;or;
SABBITT THICKNESS . ——- AXIAL
VERTICAL
= THRUST BEARING: HORZ. 0
LOCATION —_— TYPE
MFR AREA (IN% .
LOADING (PSI) ACTUAL — ALLOWABLE INSTRUMENTATION
GAS LOADING (LB) CPLG SLIP LOAD (L8 PANEL SUPPLIED BY
CPLG COEFF FAICT INDI- SHUT-

CATOR ALARM DOWN

BAL PISTON COMPENSATING LOAD 8 HIGH GAS DISCHARGE TEMPER.
CENTER PIVOT _ ATURE (EACH SECTION} ¥ J @ <
- REFERENCE GAS PRESSURE @ @ Q
OFFSET POt BALANCE DRUM DIFFEREN- - @ 2 0
~ TIAL PRESSURE &
BUFFER GAS DIFFERENTIAL @ o
PAD MATERIAL PRESSURE :
TYPE BASRITT -'5”2358250 TEMPERATURE
BABBITT THICKNESS RADIAL BEARINGS & ® 0
TYPE __
N NO.PERBRG—
T MAIN CONNECTIONS: LOCATION e
— T Py TH$:;JST BEARINGS o e} o
[ SZE | manng | FACNG | POSTION | ve FPs NO. PERBRG
r an LOCATIO
INET ; T PHASE ANGLE TRANSDUCER
i X NUMBER________ LOCATION
QISCHARGE ,
t
YBRAATION DETECTORS: =y V3o CCA
O Tvee C wmopEL
O wem
O NO. AT EACH SHAFT BEARING ——. e TOTAL NO
= OTMER CONNECTIONS: O OSCULATOR-DETECTORS SUPPLIED 8Y
SERVICE. “vo U size TveE O W 3 mooeL
LUBE-O1L WNLET ' : ! O WMONITOR SUPPLIED BY
LUBE-ON DUTLET ., i O LOCATION ENCLQSURE
SEAL-ON INLET - ' O MR - O wooEL
SEAL-OR OUTLET O SCAERANGE — O AAAM (JSET@ ———MUS
CASING DRAINS : y O SHUTDOWN T SET@ — MAS O TIME DELAY — SEC.
STAGE ORAINS i i | || “axAL PoSIMON DETECTOR:
VENTS ! ; Tl o e O wooeL
COOLING WATER ; [ O wR i O MO REQUIRED
PRESSURE ! O OSCILLATOR-DEMODULATOR SUPPLIED BY
TEMPERATURE ' O wm. O wmooeL
PURGE FOR T Q MONITOR SUPFUED BY
BAG HOUSING o i O LocATION ENCLOSURE
BETWEEN BAG & SEAL | ; O M. O wmooeL
BETWEEN SEAL & GAS i (0 SCMERMNGE . O MAMe: OsET® s
SOLVENT BUECTION ] O wwTDOwN: (J 96T @ — M8 O TIME DELAY _ SEC.
DATA SHEET NO.. . 24-D5-K-O4 gev. & SHEET _4 oF _8




CENTRIFUGAL COMPRESSOR DATA SHEET (Cont'd)

CONSTRUCTION FEATURES. CONTD

(5/80) SHEET 5 OF 6

Form 187

&C

COUPLINGS: BASEPLATE & SOLEPLATES:
D“D';E;ége;am G SOLEPATES FOR: @COMPRESSOR @ GEAR @PORIVER
O WAKE BASEPLATE:
[J WMODEL @ COMMON (UNDER COMP . GEAR & DRIVER)
O LUBRICATION O UNDER COMP ONLY (O OTHER
O MOUNT CPLG. MALVES O OECKED WITH NON-SKID DECK PLATE O OPEN CONSTA.
QO DA RIM O WITH OPEN DRAIN
O SPACER REQD. O HORIZ ADUUSTING SCREWS FOR EQUIPMENT
O UMITED END FLOAT REQD. O SUITABLE FOR POINT SUPPORT
O IDUNG ADAPTOR REQD. S SUITABLE FOR PERIMETER SUPPORT
O CPLG. RATING (HP/100 APM) (O STAINLESS SHIMS  THICKNESS
O XEYED (1) OR (2); OR HYDA. FIT M GROUTING TYPE
SHOP INSPECTION AND TESTS: O WEGHTS (LB):
RECD. WITNESS OBSERVED COomPR. GEAR ORIVER BASE

SHOP INSPECTION @ P o ROTORS. COMPA. DRIVER GEAR
HYBROSTATIC @ a o COMPA. UPPER CASE
HELIUM LEAK e o o LO. CONSOLE 5.0. CONSOLE
MECHANICAL RUN pe @ o MAX. FOR MAINTENANCE (IDENTIFY)
MECH RUN SPARE ROTOR G o) c TOTAL SHIPPING WEIGHT .
FIT 1N SPARE ROTOR o) o) e}
PERFORMANCE TEST (GAS! (AIR) ® a o T SPACE REQUIREMENTS (FT & IN.):
COMP WiITH DRIVER @ @ o COMPLETE UNIT L w .
COMP LESS DAIVER (@) e} [e) LO CONSOLE L w
USE SHOP LUBE & SEAL SYS. C I o) 5.0 CONSOLE. L w
USE JOB LUBE & SEAL SYS ® & o
USE SHOP VIBRATION PROBES, ETC ® > @ MISCELLANEOUS:
USE JOB VIB & ANIAL OISP PROBES. (O RECOMMENDED STRAIGHT AUN OF PIPE DIAMETERS

OSCILLATOR-OETECTORS & MONITOR 2 D o] BEFORE SUCTION
PRESSURE COMP TO FULL OPER. PRESS 3 z o} O VENDOR'S REVIEW & COMMENTS ON PURCHASER'S
DISASSEMBLE-REASSEMBLE COMP - PIPING & FOUNDATION

AFTER TEST o o o O OPTICAL AUGNMENT FLATS REQUIRED ON COMPRESSOR,
CHECK BAGS & SEALS AFTER TEST ) ® o) GEAR & DAIVER
NOISE LEVEL TEST a J o O PROVISION FOR WATER WASHING BEFORE OPENING
RESIOUAL ELECTRICALMECH. RUNOUT o] O Q CASING BY

C o o O TORSIONAL ANALYSIS REPORT REQUIRED
REMARKS:
DATA SHEET NO. 34-nc- k-0 REV. B SHEET _5 oF 6




Sheet 6 of 6

(5/80)

R&C

BES Y .
CENTRIFUGAL COMPRESSOR DATA SHEET
UTLMES
UNUTY CONDITONS: G TOTAL UTILITY COMSUMPTION:
STEAM ORIVERS HEATING COOLING WATER Or
NLET MIN PSIG [ PSIG £ STEAM. NORMAL Py
NORAM PSIG F PSIG F STEAM, MAX o
MAK PSIG F PSIG F INSTRUMENT AR [ 2]
EXMAUST. MiN PSIG F PSIG F HP (DRIVER) "
NORM PSIG F PSIG F HP (AUXILLARIES). "
MAX PSIG F PSIG 3
ELECTRICITY: .
ORIVERS MEATING CONTROL SHUTDOWN
VOLTAGE
neATZ DRive &
PHASE .

COOLING WATER:

Form 187

| Soo 1417), 4/

4@0/3/év0

Tewe. e B9 F MAX RETURN Ho F {J
PRESS NORM 50 _»siG DESIGN 7 . es WHH Cors r/{(JoﬂO
wnRETURN ___3CQ'_ psiG MAX ALLOW ¢, P s S
WATER SOUACE CQoLIh L CHATES. l D 0V T P’\é'T"R
WSTRUMENT AR: '
MAX PRESS o __PSIG  MINPRESS o ___PSIG
T u-2 A 6 6' 6
Data Sheet =me. : XAV NN ¥ § N S SIEET




4.2 Duty Specifications for Miscellaneous Equipment’

34-SP-A-01: 0ily Water Treatment System
- 34-SP-A-02: - Deoiled Wastewater Treatment
34-SP-A-03: -Stripped/Extracted Sour Water Treatment
34-SP-A-04: Brine Concentration, Evaporation and Residual Drying
34-5P-A-05: Coal Storage Pile Run-Off Treatment

34-SP-A-06: Sanitary Sewage Treatment

4-9
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Tha 3RECKINRIDGE PROJECT
PLANT #34 - SZHMIRS 4ND HATER TREATMZH
DILY HATZ® TREZATIIZHT SYSTER
36G-110 A & B
Surge/Cqualization Basin Lift Pumps Two screw 11t oumps {one scare), each
LGHES1 e Equipment Corp. 1106 apm, nominal capacity (actual range
1022 £. Devon Ave. &t constant spesd 100-130C rpm), 30 in.
dartlett, IL 60103 scres ;13“~~_r 2 .»10':5, ity 168 ft,
lift; irciudine gear recucer and 7.C bho
nyLO“ ired for 3 z,
36D-16s
Alum Day Tank One 700 gallon nominal capacity carto
steel tank with slonine sotiom and ro—
Zﬂforced top edee. Tank s:al? rieasure
5C inches in diameter x 72 inches deep
anc hzve level incicator.
34D-10¢
Flow Splitter Sump . One concrete sump for routing excess oily
ruroff to.surce pond, 20 ft. x 8 ft. x 12
ft. deep. ’
34Y-101
. Alum Solution Mixer One 3/4 hp, 350 rpm mixer ecuinred i+ith
. proneiiers with stacilizing rino on the
bottom propeller.
AE-111 A & 8B
Alum Feed Punps Two chemical metering pumps, ciabhragm
;allace and Tiernan type, 4allace and Tiernan, series 44 or
aguivalent, capable of delivery to 5 opm
against a TOH of 2C ft. 3Stroke lenoth
10 be adjustable from Q0 to 1CC% while
pumps are operating.
34D-107
2
-~ Polymer Soiution Tank i Ine 7CC-gallon nominal capacity strain-
o~ (Calgon Part Mo. 3869G7-4° steel tank with sloped tottom and rein-
b Calgon Cor%?ration forced top edge. Tihe tank siall measure
J . Box 134, " " .
= m?rsauua %8 15230 56"3x70"” wiTH LEVEL WDICATOR
2
/os/ 81 I1SSUED FOR PHASE 7ER0 " S Lk
ASFI Ht BRECKIIRIDGE PROJZCT AECI JO® %0. 14727
U.S. DOE COOD'-'P TIV;. AGREEMENT NO. DE-FC05-8C0R20717 [ SeXCIPICATICON  TRed)
DUTY SPECIFICATION o
CILY WATEZR TREATHMEMT SYSTEM 4-3P-2.01 0

sneeT ] oF vl




34Y-102

Polymer Solution Mixer
(Calgon Cat. No. 3870011)

34G-113 A, B

Polymer Feed Pumps
(Calgon Model 2L3)

34D-109

' Caustic Soda Day Tank
(Calgon Part No. 386997-4)

34G-114 AS&B

Caustic Soda Feed Pumps
(Calgon Model 2L2)

34D-110

Aéid DayiTAnk
(Calgon Part. No. 386997-4)

34G-118 A&B

Acid Feed Pumps
(Calgon ‘Model 2Ml)

34Z-113
APT Separator

(Project Spec. No. 14222-Y-2)

3462~ 114

Mechanical Equipment  for
API Separator

Envirex Water Quality
Control Division -

P.0. Box 1067

Waukasha, Wis. 5318

One 3/4 hp, 350 rpm mixer equipped with
propellers with stabilizing ring on the
bottom propeller.

" Two 3/4 hp, variable speed, positive

displacement, progressive cavity feed pump
capable of delivering 0 to 3 gpm.

One 700 gallon nominal capaeity stainless
steel tank with sloped bottom and rein-
forced top edge. The tank shall measure
56 inches in diameter x 72 inches deep.

Two 3/4 hp, variable speed, positive dis-
placement, progressive cavity feed pump
capable of delivering O to 1 gpm.

One 700 gallon nominal capacity stainless
steel tank with sloped bottom and rein-
forced top edge. The tank shall measure
56 inches in diameter x 70 inches deep.

Two % hp, variable speed, positive dis-
placement, progressive cavity feed pump
capable of delivering O to 0.5 gpm.

" One concrete API separator system for two

channels, each 5 ft. deep x 1l ft. wide x
120 ft. long. Complete with sludge hoppers,

handrails, cross-walks, effluent sump and
" skimmed oil sump.

Complete set of mechanical equipment for an .
API Separator,. 2 cells, each 5 ft. liquid
depth x 11 ft. wide x 120 ft. long. Included
shall be chain-type flight collectors for oil
skim-pipes with worm-gear drive operators,
reaction jets and effluent weir plates.

34-5P-A-0)
SUEeTr 20F 5§



34G-116 A&B
API Separator Sludge Pumps

(Moyno Pump Model No. |EOS- l)

Robbins & Myers

Moyno Pump Div.

Springfield, OH 45501
34G-117 A,B&C

API Separator Effluent Pumps

34G-115 A&B

Skimmed 0il Pumps
(Moyno Tump Model /EOS-J)

34D-108
Skimmed 0il Settling Tank

34D-111
Flash Mix Tank

34Y-103

Flash Mixer
Eimco/Envirotech Corp.
9235 Katy Road
Houston, TX 77024
(713) 464-8386

34D-112

Flocculation Tank

Two positive displacement, progressive
cavity sludge pumps, each 10 gpm, 1 bhp.

Three centrifugal-type non-clog wastewater
pumps (one spare), each 1000 gpm, 20 bhp,
wired for 30 service.

Two positive displacement, progressive
cavity pumps for pumping mixture of liquid
hydrocarbons and variable percentage of
waste water. Stator to be resistant to
aromatic hydrocarbon attack. Each pump
capacity 50 gpm, with 1 bhp motor.

One API type cone roof, carbon steel tank
500 BBL nominal capacity, 12 - ft diameter

x 24 ft. high, complete with manways, roof
hatch, roof vent/breather valve, inlet and
outlet nozzles, water draw and an extra
man-way for installing a steam coil heater.

One carbon steel open top tank, 5 ft.
diameter x 11 ft. shell height, complete
with steel bridge/walkway on top to support
tank mixer, handrails and access ladder.

One Eimco Type VT4 flash mixer, complete
with fully enclosed motorized speed re-
ducer, 2 HP motor, two sets of impellers.

One Carbon Steel open top tank, 25 ft.
diameter x 10 ft. high, complete with

steel bridge/walkway on top to support floec
building reactor/mixer, with handrails and
access ladder.

34-5P-4-01
SHeeT 3 oF 5



34Y-104

Flocculator/Mixer
Eimco/Envirotech Corp.
9235 Katy Road
Houston, TX 77024
(713) 464-8386

J4V-103 A&B

Dissolved Air Flotation (DAF) System
Walker Process Corporation
P.0. Box 266
Aurora, Il1l. 60506
or
Eimco/Envirotech
669 West Second South
Salt Lake City, Utah 84110
34Z-115 A&B

Flotator

34G-119 A,B&C
Pressurizing Pumps

34C-101 A&B

Air Solution Vessel

34K-103 A&B

Air Compressor

34G-120 A&B

DAF Bottom Sludge Pumps
(Moyno Pump quell-éQS-U

One Eimco Type VIR-F. Turbine Reactor for
flocculation, turbine diameter 7 ft., with
1 HP reactor, gear reducer to produce
shaft speeds between 1.4 and-5.4 RPM.

Two units, each consisting of a circular
flotator, 50% recycle pressurizing pumps,
air saturation vessel, air compressor and
pressure release valve.

Two DAF flotators, each 30.5 ft. in diameter
x 7 ft. S.W.D. complete with stilling well,
float skimming and sludge scraping mechanism,
top bridge with handrails, access ladder and
variable speed drive.

Three centrifugal pumps, (500 gpm, 25 bhp)
one each to pressurize 500 gpm of clarified
effluyent from each of two flotators, the
third pump serving as a common spare.

Two vertical steel air saturation vessels,
one for each of the two DAF systems, 1000
gallon capacity, complete with inlet & oug-
let nozzles, manway and cover, four support
legs.

Two reciprocating air compressors capable

of delivering 10 SCFM of air at 50 psig,
operated by a 3-phase electric motor (2.5 bhp)
complete with air receiving tank. ’

Two positive displacement, progressive
cavity sludge pumps, each 15 gpm, % bhp.

34-5P-A-Ol
SHEET 4 OF 5



34G-121 A&B

Oily Sludge Sump Pumps
(Moyno Pump Model {E0S~1)

34D-113
0ily Sludge Sump

34Q-101

Surge Pond Lift Pump
Sump

34E-141
Skimmed Oil Tank Heater

24-G- 12 A,B .
‘OlL TRANEFER  PUMPC .

Two positive displacement, progressive
cavity sludge pumps, each 25 gpm, 3 bhp.

One concrete sump, below grade, 8 ft.
square x 10 ft. deep.

One concrete sump to house two 1100 gpm
screw lift pumps, approximately 30 ft.

x 6 ft. x 17 ft. deep complete with inlet
trash screen, guardrails and pump and
motor supports.

One horizontal steam heater for the
skimmed oil collection and dewatering tank.
Duty is 2 MM BTU/hr.

TWO HOR(ZOMTAL FuMPS CENTRITUGAL
TYPE | 100GPY . DP= 50 P51, 100 CP VK.

2a-<CP-A- Ot

70
4.
m
m
4
0y
<
n
Ll
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PLANT #34 - SZMERS AlD HASTT FATER

TRZ

DEOILED WASTE WATER TREATMENT
34Z-316 4, B, C

STERT

Aeration 3asins Toree, cren ton, sunien
Tona x 22 fi. :iide x 7€
with ravw owuater infiuent
weir and return sludee

34%-104 A-F

Aeration Zouipment farcx nure oxyeoen st
active :1ffu;cr; rated at

Zimpro, Inc. dissclved/da:/diffuser.

tnvironmental Control Systems srestem of 2.0, s2ns6

Rothschild, Yisconsin 54474 controls. To te supr

-(715) 388-7211
342-117 A-C

Clarifiers Three, ZC0-ft

Zimco, Tnvirotech
537 4. 6th South

azle at ;e niant

diameter, sunien clarifiers with
controlied, continuous lw"c'i---vo'lu"'e sludae

removal. £fach clarifier
include the waikwav with

Salt Lake City, Utah 8411¢
(801) 521-2C00

346-122 A, B

Clarifier Sludge Pump
Lawrence Pumps, Inc.
371 darket St.
Lawrence, Mass. C1843
(617) £8£-5248

assembly with drive unit

tanxs SO ft.
Provided
effiuen

ifarox rotsting
53 oxvaen
raZ with a

“‘1xg rs with
with oxvaen avail-

sechanism zhall
hdndrails, center

cnd control assembly,

stationary infiuent colum: (feed well), sludqe
discharge column, siudge collection arms
with ducts, and sludae diravoff nines.

Two, centrifural-tvse, slurry numps cadable
of pumping 1 sercant 30lids *1ucae at 1000
gem, &C thp eaci, 1 + 1 spare)

367-118
- Sludce Tnickener One, 1C ft. digmetar, sunken sludae thickerer.
< A Provided with influent conduit; slucee raking
~ Zimco, Envirotech aouarahJs, sTudge <ravocff ell, neripheral
o~ 537 'I. &ih Soutn ladder for overflow, and drive mechanism.
& 3alt Lake City, uUtah &411C
= (301) 521-200C0
2 .
NaN SAYA:]L TSSUED FOR PHASE
T — - AT oimT s AT AT P
ASFL do SRZCKIMRIDGI 2NGSEY ATCT
U.S. DOE COOPERATIVE AGREZMEMT #C. DZ-FLDS-2C0R20717
_ OUTY SPECIFICATION
DEQILES WATZR TRIZATHIHT ZveTEh 34-Sp-A-02 ¢
L
SHLET : oF 3




.35G6-123 A,B
Thickener Sludge Pumps
Robbins & Myers, -Inc.
Moyno Pump Division

Springfield, Ohio 45501
(513) 323-6461

34D-114

Filter Feed Tank

34z2-119

Chlorine Feeder

34D-115
Polymer Storage Tank
{Calgon Cat. No. 3804-001-4)
Calgon Corporation
Water Management Division
P.0. Box 1346
Pittsburgh, Pa. 15230

34D-116/34D-117

Polymer Mixing Tank/Polymer
Feed Tank

(Calgon Cat. No. 3804-002-2)
34G-124 A,B
Polymer Feed Pumps

(Calgon Cat. No. 3837230)

Two, positive displacement, progressing
cavity sludge pumps capable of pumping
sludge of 3 percent solids at 5 gpm,
1/2 bhp each. 1 + 1 spare)

Materials: cast iron casing, rotor of

high carbon, high chrome tool steel plated.
with a heavy layer of hard chrome for
abrasion resistance. Stator is a one piece
molding of Buna-N rubber bonded to its metal
housing.

One, sunken, reinforced concrete tank,
468,000 gallon capacity, 70-ft. long
x 60-ft. wide x 15-ft. deep.

One, chlorine feeder rated at 10 1bs
chlorine/hr. Chlorine from pressurized

‘supply tank.

One, 100 gallon nominal capacity stainless
steel tank, with sloped bottom and rein-
forced top edge.

Two, 200 gallon nominal capacity stainlesss
steel tanks, with sloped bottom and rein-
forced top edge. Equipped with slow speed
mixer and motor.

Two, 3/4 hp, variable speed, positive
displacement, progressive cavity feed pumps,
capable of delivering 0.1 - 1.0 gpm.

3A-Sp-4-02
SHEET 207 3



342-120 A-D
Dual Media Filters
Baker Filtration Company
5352 Research Drive
Huntington Beach, Ca. 92644
(714) 8Y8-3474)

34G-125 A,C

Filter Feed Pumps

34G-126 A,B

Filter Backwash Pumps

" 34K-105 A,B

Filter Backwash Air Blowers

34G-161 A,B

Polymer Transfer Pump

Four, 8 ft. diameter, dual media pressure
filter modules, with automatic feed ané
backwash control, air scouring system, and
two chemical feed systems.

Three, centrifugal~-type pumps, rated
at 1000 gpm, 50 bhp. (2 + 1 spare)

Two, centrifugal-type pumps, ratad at
750 gpm, 10 bhp. (1 + 1 spare)

Two air blowers each capable of delivering
100 SCFM of air at 30 psig, 15 bhp.

Two centrifugal pumps, 10 gpm, ! HP.

24-lF=6-02

"wzz = 3 0F 3



THE BRECKINR
PLANT #34 -
STRIPPED/EXTRACTED SOUR

34D-118

Wet Oxidation Fead/
Zcualization-Tank

34z-121 8, B3, C

Zimpro et Oxidation System
Zimpro, Inc.
Military Rd.
Rothschnild, Mis. 5474

{715) 35¢-7211

IDGE PROJECT
EWERS AND WASTE MATER TR"ATHLNT

YATER TRZATHENT

cohne

One .

cinecite,

ronf steel oY 36.334 bt

Tnree identical trains of Zimpreo et
Oxidation packace svstems, esch con-
3isting of two feed nups, tuo niah
oressure pumps, Jne 0X’0a8n Conpvesser,
one nrocess ieate r, cne start-up neater,
one regctor, cne qas-licuic senarator,
ore gas scrubber, =;ﬁ 20 hial nressure

nurde DUMDS.

Zach train is desianed for un to 400 opm
of liguid waste containine 4% COD (dis-
solvecd organics), and for 85% COD re~
guction in the presence of hiah in-
oroainic salt content, primarily sodium

chiloride.”
The reasto. 11111 be operated at 1500 nsin
and 536°F
347-123 A-Z
Aeration Basins Five, 160 ft. loaa x 30 ft. wide x 18 ft.
Jeen, sunien concrete ’a:1;s, each with
six waliway bridnes for aerators.
36-2-133 A-F . To 342-137 A-F.
Aerators (30 REQ'D) Thirty, MarOx nure oxyden aerators (Marox
Rotating Active b.ffucers) rated at
15CC 1bs 0,/day (10 Yp motor).
‘o 2
~
o~
<
>
3
TETCED TOR WotE ICRD = CLriblT SuVIP-NZ FhCM Goial a8 10 181 28] W+ - Fryvey
ISSUED FOR onASE ZEPO H S
ASF1 Tt BRELKIMRIDGE PROGCCI Stol [JO8 X0, lfcce
14.S. DOE COOPSRATIVE AGREEMENT nNO. DE-FCO5-8CORZ0717 crsg
DUTY S""CzFlCATIO“J
STRIPPED/EXTRACTED SOUR MATER TREATHENT 34.5P-4-03 |

SweET___ | OF &



347-124 A, B, C

Clarifiers Three, 50 ft. diameter, circular clarifiers
. with sludge scrapers, effluent weir,
Eimco Envirotech . and walkway and handrails.

537 W. 6th-South
Salt Lake City, Utah 84110

(801) 521-2000

—-

34-1F-k-O7

~ InZzT 2 0F6
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34G~-128 A,B
Sludge Recycle Punps
Lawrence Pumps, Inc.
371 Market St.
Lawrence, Mass. 01843
(617) 682-5248
34G-129 A,B
Waste Sludge Pumps
Lawrence Pumps, Inc.
371 Market St.
Lawrence, Mass. 01843
(617) 682-5248
34D-119 A,B

PAC Storage Tanks

342-122 A,B

PAC Feeder

34D-120

PAC Slurry Tank

34G-127 A,B
PAC Feed Pump
34D-121

Filter Feed Tank

342-125
Chlorine Feeder/Controller
Capital Comtrols Co.
Advanced Lane

Colman, Pa. 18915

(215) 822-2901

Two, centrifugal-type slurry pumps, each rated
at 110C gpm, 75 dup.

Two, centrlfugal type slurry pumps, each rated
at 60 gpnm, 7,5bhp.

Two, 10 ft. diamster x 10 ft. nloh powdered

" carbon storage hoppers.

Two, powdered carbon feeders rated at 2000
lbs7hr.

One 400 gallon capacity powdéred carbon
slurrytank with 1 Hp mixer.

Two, 10 gpm slurry pumps (3/% Hp.)

One, sunken concrate tank 60 ft. long x
40 ft. wide x 15 ft. deep.

One chlorine feeder and control system rated
at maximum of 5.5 lbs Cly/hr. Chlorine
from central supply tank.

Za-Sr-4A-0%

- zZ
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34D-122
Polymer Storage Tank

Calgon Corporation

Water Management Division
P.0. Box 1346

Pittsburgh, Pa. 15230

34D-123/34D~-124

Polymer Mixing Tank/Polymer
. Feed Tank

(Calgon Cat. No. 3804-001-4)
34G-130 A,B
Polymer Feed Pumps
(Calgon Cat. No. 3837230)
342—126 A,B
Dual Media Filter
Baker Filtration Company
5352 Research Drive-
‘Huntington Beach, CA 92649
(714) 898-3474
34G-131 A,B

Filter Feed Pumps

34G-132 A,B

Filter Backwash Pump§

34K-106 A,B

Filter Backwash Blowers

34G-133 A,B

Cartridge Filter Pumps

One, 100 gallon nominal capacity staialass
steel (No. 16 gauge type 304) tank, with
sloped bottom and reinforced top edge.

Two, 100 gallon nominal capacity stainless
steel tanks, with sloped bottom and reinforced
top edge. Equipped with slow speed mixer and
motor.

Two, 3/4 Hp, variable speed positive
displacement, progressive cavity feed pumps
capable of delivering 0.1-1.0 gpm.

Two, 8' diameter, dual media pressure filter
modules with automatic feed and backwash
control, air scouring system.

Two, centrifugal~typs pumps rated at 1100 gpm,
50 bhp each. (1 + 1 spare)

Two, centrifugal-type pumps, rated at 750 gpm,
10 bhp each. (1 + 1 spare)

Two, centrifugal air blowers, each capable of
delivering 100 SCFM @ 30 psig, 15 bhp.

Two, centrifugal-type pumps rated at 1100 gpm,
90 bhp each. (1 + 1 spare).

Govtds 3175S  4x 6x (8  ISOHP
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342-127 A-D
Cartridge Filters

(Cuno Filter Model 14D3, or
equivalent)

Cuno Engineering Corporation
Division of American Machine &
Foundary Company
261 Madison Ave.
new York, NY 10016
34D-125
" Sodium Bisulfite Storage Tank
34G-135
Sodium Bisulfite Transfer Pum§
34D-126 A,B
Sodium Bisulfite Solution--
Tanks ’
34G-136 A,B

Sodium Bisulfite Feed Pumps

34D-127

Polyphosphate Storage Tank

34G-137
Polyphosphate Transfer Pump
34D-128 A,B

Polyphosphate Mixing'Tanks

34G-138 A,B

Polyphosphate Feed Pumps

Four, cartridge filter units equippad with
mounting legs, drain plugs, vent plug, stain-
less steel cartridge posts and secal assemblies.
Each unit contains 42, 10 micron cartridges
rated at 250 gpa.

One 500 gallon sodium bisulfite storage tank.
One 5 gpm metering pump.

Two, 200 gallon nominal capacity, stainléss
steel tanks with slopad bottom. Equipped with
slow speed mixer and motor.

Two, positive displacement progressive
cavity-type feed pumps capable of delivering
0.1 - 1.0 gpm, 1/4 Hp.

One 500 gallon sodium hexametaphosphate
storage tank.

One 5 gpm metering pump.

Two, 200 gallon nominal capacity stainless
steel tanks with sloped bottom. Equipped with
slow speed mixer and motor.

Two, positive displacement, progressive
cavity—-type feed pumps, capable of dellverlno
0.1 - 1.0 gpm, 1/4 Hp.

24-5F-F -3
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34D-129
Acid Feed Tank
34G6-139 A,B

Acid Feed Pump

34J-102
pH Controller

34V-10%4 A,B,C

Reverse Osmosis Systems
34G-134 A-G -R.0. Feed Pumps
'342-128 A-C -R.0. Membranme Uaits

UOP Fluid Systems

2980 N. Harbor Drive

San Diego, Ca 92101

(714) 299-9920

One, 60 gallon (8 cu. ft.) capacity, acid tank.

Two, positive displacement pumps, rated at
0.25 gpm, 1/4 Hp.

One pH control monitor

Three, 360 gpm R. 0. trains, each train has

two 180 gpm feed pumps @ 600 psi, 150 bhp,
eighteen pressure vessels in stage arrangement.
Each pressure vessel includes six 8" diameter
x 40" long poly thin film (ether/amide) spiral
wound R.0. membrane elements.

Each train is complete with piping valves,
controls and ianstruments mounted on skid. The’
system also has one spare feed pump manifold
to serve any one of the three trainms.

- 24 -LP-0 -0
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' 34y-106
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34G-142 (Injection Water Pump)
(WaTlace & Tiernan Series
A-741 Chlorinator)

One 9-stage centrifugal pump capable of
providing 10 gpm @ 125 psi &P, 2.2 bhp -



34v-107
Media Filter System
(Baker Filtration Company,
Model HRD-284 or equivalent)

342-130 A&B(Dual-Media Filters)

34K-108 (Backwash Air Blower)

34G-143
Filter Backwash Pump
(Goulds No. 3775,
Yxubx Il § or equivalent)
34D-132

R.0. Feed Tank

34G-144 AsB
R.O0. Low Pressure Feed Pumps
(Goulds No. 3775, 3Ix Y-} or
equivalent) '

34v-108

Sulfuric Acid Feed System
(Wallace & Tiernan)

34D-133 (Sulfuric Acid Tank)

34G-145(Sulfuric Acid Feed Pump)

34v-109

Sodium Bisulfite Feed System
(Wallace & Tiernan)

One package filter unit of 920 gpm

-filtering capacity at 12 gpm/ft<,

including:

Two vertical downflow dual-media pressure
filters, each rubber lined steel vessel
is 84 inches diameter by 54 inches shell
height.

One backwash air blower capable of
supplying 100 SCFM at 30 psig discharge
pressure with a 15 Hp motor drive. All
piping, valves, controls and other
appartenances shall be provided for
automatic backwash from an external
source.

One single-stage horizontal centrifugal
pump, 600 gpm capacity (min) @ 15 psi
A P, 755 bhp 2 78 vercent efficiencv.

One cone-roofed epoxy-lined steel tank,
nominal capacity: 246,000 gallons; 36
feet 3 inches diameter by 32 feet high.

Two single-stage horizontal centrifugal
pumps, 450 dpm capacity (min) @ 30 psi

. AP, I§ HP @& 75 percent efficiency.

One package unit of 50 gallons capacity,
including: ’

One 50 gal polyethylene solution tank
with solenoid feed valve actuated by
high/low level float switch.

One diaphragm type metering pump (Penton
head) pneumatic stroke positioner capable
of providing 1 to 20 gph of 66° Be
sulfuric acid @ 125 psi &4 P, 1/4 Hp motor.

One package unit of 30 gallons capacity,
including:
g 34-5P-4-04
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34D-134 (Sodium Bisulfite
Solution Tank)

34G-146 (Sodium Bisulfite Feed
Pump)

34v-110

Sodium Hexametaphosphate Feed

System
(Wallace & Tiernan)

34D-l35(NaPQA Solution Tank)

34G-147 (NaPO4 Feed Pump)

34v-111 A&B

Reverse Osmosis System
(Fluid Systems/UOP)

342-131 'A,B,C,D(Cartridge
Filter Units)
Cuno CGl2S-4 filters

34G-148 A,B,C,D(R.O. High
Pressure Feed Dumpo)
. Goulds BP 200-48 pumps

342~-132 A&B(R.0O. Modules)
UOP/Roga membrane elements

34D-136

VCE Feed Tank

One 30 gallon polyethylene solution tank
with solenoid feed valve actuated by high/
low level float switch.

One diaphragm type meter pump (Kralon
head) with pneumatic stroke positioner
capable of providing 0.2 to 3.7 gph @ 125
psi AP, 1/4 Hp motor.

One package unit of 50 gallon capacity,
including:

One 50 gallon polyethylene solution tank
with solenoid feed valve actuated by
high/low level float switch.

One diaphragm type metering pump
(Rralastic head) with pneumatic stroke
position capable of supplying 0.6 to 11
gph of 25 percent NaPO, solution at 125
psi & P, 1/4 Hp motor.

Two parallel 440 gpm package units.
parallel unit each including:

Two cartridge filter vessels each
containing 48-10 micron spiral-wound
polypropylene elements.

Two 48-stage centrifugal pumps, each
capable of delivering 220 gpm @ 540 psi
& P, 150 bhp @ 46 percent efficiency.

One 2-stage R.0O. modules, each having
sixteen 8-7/8 inch diameter by 22 feet
long lst stage vessels containing six

8 inch diameter by 40 inches long poly-
ether/amide membrane elements; eight
8=7/8 inch diameter by 22 feet long 2nd
stage vessels containing six 8 inch
diameter by 40 inches long elements.
Modules include piping, valves, controls
and instruments mounted on skid.

One cone-roofed epoxy-lined steel tank,
nominal capacity: 168,000 gallns; 34 feet
6 inch diameter by 32 feet high.



34G-149 AsB
VCE Feed Pumps .
(Goulds No. 3196 MT, /42 x3-/0
or equivalent)
34v-112 AsB
f7apor Recompression
Evaporator System
(Resources Conservation Company

tdlodel 225T or equivalent)

34E-101 A&B(Feed/Product Exchanger)

34E-102 A&B (Trim Heat Exchanger)
34E-103 AsB(Scavenger Heat Exchanger)
34E-104 A&B(Evaporator Body)
Heat exchangers-American Heat
Reclaiming Corp.
34D-137 AsB{(Deaerator)
34G-150 A&B(Brine Recirculation
Pump)
34G-151A&B(Distillate Pump)

Pumps - Allis Chalmers

34K-109 A&B(Scavenge Compressor)

34K-110 A&B(Steam Compressor)
Compressors ~ Roots Connerville
Dresser Ind.

34D-138

Spray Tower Feed Tank

Two single-stage horizontal centrifugal
pumps capable of delivering 175 gpm @ 135
psiAP, 20 HP @ 63 percent efficiency.

Two 225,000 gallon per day package units,
each including:

One feed/product aluminum plate-type
exchanger, 8.2 x 10° Btu/hr design duty.

One trim aluminum plate type condenser.

One scavenge aluminum plate type
condenser.

One evaporatory body with 35 titanium
vertical heat transfer plates (leaves),
internal product tank and brine pump.

One deaerator tank with internal packing
and demister.

One axial-flow impeller pump capable of
delivering 5200 gpm @ 26 psi 4 P, 85 bhp.

One horizontal centrifugal pump capable
of delivering 170 gpm @ 65 psi & P, 15
bhp.

One centrifugal compressor rated at 355
ICFM capacity, pressure ratio = 1.32,
14.8 bhp.

One centrifugal steam compressor rated at
37,350 ICFM, pressure ratio = 1.26, 755
bhp

Unit also includes 12 feet wide x 38 feet
long skid with a motor control center and
instrumentation console, 2iping, valves
and controls.

One FRP-lined open top steel taﬂk,
nominal capacity: 28,750 gallons; 17 feet
6 inches diameter bv 16 £eet high.

34-sP-A-04-
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34Y-106
Feed Tank Agitator
(Lightnin' Mixer Co.)
34G-152 asB

. Dryer Feed Pump

34v-113
Spray Dryer System
(Niro Atomizer
Rumsay, MD)

34Y~-107 (Spray Dryer)

34Y-108 (Product Cyclone)

34K~11l1 (Draft Fan)

34¥-109 (Fabric Filter Collector)

34D-140

VCE Feed Tank

34G-153 AsB
VCE Feed Pumps ,
(Goulds No. 3196 MT, 12 x 3-/0
or equivalent)

One top-mounted 240/480 V, vertical mixer
with rubber-lined shaft and marine pro-
peller, 15 Hp motor.

20 GPM capacity (min.) at 135 psi 4 P,
S bhp. .

One spray dryer package unit of 10,000
lb/hr evaporatave capacity, including:

One 25 feet diameter by 30 feet high
spray dryer tower capable of evaporating
10,000 lb/hr of water (800°F hot gas-
supply) with Niro-type feed atomizer
wheel in gas inlet section ( 50 Hp
motor) and 60° conical bottom section
(bottom discharge).

One 6 feet diameter by 19 feet 9 inches
high 3168S product cyclone with 8.68

ft< inlet area and rotary valve bottom
discharge ( 1 Hp).

One induced draft fan rated at 20,000
ICF (220°F, 2 inches W.C.), static
pressure = 6 inches W.C., 25 bhp.

One fabric filter collector rated at
20,000 CFM, 3 fpm filtering velocity,
6750 Ft2 filter area and 99 percent
collection efficiency with mechanical or
reverse jet shakers and dust hopper with
rotary valve bottom discharge.

Unit includes all ducting, piping and
controls.

One cone-roofed epoxy coated .teel tank,
nominal capacity: 150,000 gallons; 32
feet 7 inches diameter by 24 feet high.

Two single-stage horizontal centrifugal
pumps capable of delivering 175 gpm @ 135
psi &P, 40 4P @ 63 percent afficiency

34-5P-A-04
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34V-114 A&B

Vapor Recompression

Evaporator System

(Resources Conservation Company
Model 225T or equivalent)

34E-105 A&B(Feed/Product
Exchanger)

34E-106 A&B(Trim Heat Exchanger)

34£-107 A&B3(Scavenger Heat Exchanger)

34E~108 A&B(Evaporator Body)
Heat Zxchangers-American Heat
Reclaiming Corp.

34D-141 A&B(Deaerator)

346~-154 A&B(Brine
Recirculation Pump)

34G-155 A&B(Distillate Pump)
Pumps—Allis Chalmers

34K-112 A&B(Scavenge Compressor)

34K~-113 a&B(Steam Compressor)
Compressors—-Roots Connerville
Dresser Ind.

34V-115
Brine Crystallizer System
(Swenson Evaporator Company
Division of Whiting Corp.)

34Y-110(Crystallizer)

Two 225,000 gallon per day package units-
each including:

One feed/product aluminum plate-type
exchanger, 8.2 x 108Btu/hr design duty.

One trim aluminum plate type condenser.

One scavenge aluminum plate type
condenser.

One evaporatory body with .35 titanium
vertical heat transfer plates (leaves),
internal product tank and brine pump.

One deaerator tank with internal packing
and demister.

One axial-flow impeller pump capable of
delivering 5200 gpm @ 26 psiA P, 385 bhp.

One horizontal centrifugal pump capablé
of delivering 170 gpm @ 65 psi AP, 15
bhp. -

One centrifugal compressor rated at 335
ICFM capacity, pressure ration = 1.32,
14.8 binp.

One centrifugal steam compressor rated at
37,350 ICFM, pressure ratio = 1.26,
755 bhp.

Unit also includes 12 feet wide x 38 feet
long skid with a motor control center and
instrumentation console, piping, valves
and controls.

One forced circulation evaporative
crystallizer unit of 35 tons per day
capacity, including:

One crystailizer body, 10 feet diameter
by 36 feet high including 60° conical
bottom 12 feet long (-1Z2 to +5 psig).

24- ¢7- 4-04
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34E=109(Sluurry Heater) . One vertical sheil & tube heat exchanger,
300 Ft2, one tube pass ( 1/3/4" OD 16
BWG x 8 Ft. long titanium tubes).

34E~110(Overhead Condenser) One in-shell condenser, 750 Ft2, vacuum
: service.
34G~156(Magma Recirculation Pump) One axial-flow impeller pump capable of
delivering 5200 gpm (slurry) @ 26 psiaPb,
J0 bhp.
34G-157(Centrifuge Feed Pump) One horizontal centrifugal pump capable
. of delivering 175 gpm (slurry) @ 45 psi,
34G~-158 (Mother Liquor Pump) 10 bhp. (66% efficiency).
34G~-153(Condensate Pump) One horizontal centrifugal pump capable

of delivering 25 gpm @ 45 psi, 1.2 bhp @
55 percent efficiency.

34Y-111(S0lid-Bowl Centrifuge) One 24 inch diameter horizontal
‘ ‘'solid-bowl (decanter) centrifuge capable
of nandling 175 gpm liquid and 1.5 tph
solids, 30UU0 rpm bowl speed, 150 Hp motor
drive. .

34D-142(Mother Liquor Tank) . One 1500 gallon capacity epoxy~coated
steel tank, 5 feet 8 inches diameter by 8
feet high (T-T).

34D~143(Condensate Accumulator) One 500 gallon capacity epoxy-coated
N steel tank, 3 feet diameter by 9 feet 6
inches long (T-T).

34G-160(Vacuum Pump) One.rotary vacuum pump, /0 ICFM, pressure
ratio = 4.8, 4.7 bhp @ 40 percent
efficiency.

Unit includes piping, valves and controls.

340~139
Solids Storage Bin OUne rubber—lined steel storage bin of 500
fg3 capacity, 8 Ft. diameter by 10 ft.
aigh with 60° comical bottom and bin
vibrator.
340-144 A&3

‘Two Tubber-lined steel storage bins of
500 Ft3capacity, 8 Ft. diameter by 10
Ft. high with 60° conical bottom and
bin vibrator.

24-CP-£-04
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REV. O
ISSUED FOR PHASE ZERO

Soda Ash Feed System.

34D-102 Soda Ash Solution Tank
(Calgon No. -3804-002-2 or
equivalent)

34G~103 Soda Ash Feed Pump

(Calgon Model 2MIA or
equivalent)

34J-101 Fegd Pump Controller

%3G410& A&B Sludge Pumps

(Moyno Model SWG 8 or
equivalent)

Robbins & Myers, Inc.
Moyno Pump Division .
Springfield, Ohio 45501

(513) 323-6461

3424102 Reactor Clarifier

(Graver REACTIVATOR 35 foot
diameter or equivalent)

Graver Water Division
Ecodyne, Inc.

2720 U.S. Hwy. 22
Union, N.J., 07083

(201) 687-8300

34G~ 105 A&B Clarified Effluent Pumps

One, 14 guage, stainless steel, sloped
bottom tank with l-) NPT discharge port,
1-% NPT overflow and reinforced top edge.
Nominal capacity 200 gallons, 38 inch
diameter X 46 inches high.

One feed pump capable of supplying 0.0l

‘to 0.1 gpm of solution. Pump will be a

variable speed, positive displacement,
progressive cavity pump. The pump will

be supplied with a helical rotor of chromed
steel and a stator of Buna-~N synthetic
rubber. The pump unit shall include: pump,
% hp D.C. motor, base, timing belt and
pulleys, belt guard, and name plate.

One unit capable of controlling a % hp
D.C. motor, and processing two remote
signals.

Two, positive displacement, progressive
cavity sludge pumps capable of pumping
sludge of a least 2 percent solids comtent
at 30 gpm, ! bhp each. '

One reactor-clarifier system consisting of
a 35 ft. diameter tank, arranged to pro-
vide a rapid mixing and recirculation zone,
a slow mixing floc formation zone, and a
sedimentation zone. Provided will be a
raw water influent conduit, two chemical
injection ports, sludge drawoff with back~
flush, scraper and mixer drivers, and an
annular effluent weir.

Two centrifugal-type pumps, minimum 250 gpm,
10 bhp, wired for 39 service.



REV. O .
ISSUED FOR PHASE ZERO

Media Filter System

(Baker HRD~266-DA system or
equivalent)

342-103 A&B Media Filters

34K~101 Backwash Air Blower

34G-106 Filter Backwash Pump

34p-103 Filter Backwash Makeup Tank

One package unit consisting of:

Two vertical-type 66-inch diameter dual
media pressure filters, automatic air-

~assisted backwash, rubber lined carbon

steel vessel.

The backwash air blower shall deliver
100 scfm at 30 psi, and shall be provided
with a 15 bhp, 39 driver.

All piping, valves, and éppurtenances shall
be provided for automatic backwash from
an external source.

One centrifugal-type pump, 355 gpm, 5 bhp,
30.

One steel tank, nominal capacity 44 400
gallons, 6 ft. high X 7.5 ft. diameter.
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34V~ 131 Sanitary Sewage Treatment Pacitae2
fflocel RS-150 rvaro-lobic Treatuent Plant or Zguivilent
Hvdro Systems, Iinc.
" Agrtland, Tennassee
Jne nackage unit, designed to treat 158,5C% gpd of s¢ sa0e with 3 naxinum
five day DO0P ioading of 250 pounds per cay. Tie piz sinsist of tvio atove-
ground concantric circular tanks, the outsr one bei iato three compart-
ments to form an aeration tank, an aerobic digester Fluent cilorine
contact tank, and the inner one forming tne settiin urther detzils and
ecuicment 1ncl~”
34Z-1C¢  Jleration Compartaent
One aeration com_artﬁent, 7160 cubic fest vaoluze, nine hour nin'uuw
datantion time at design flow rate Inciuded are d1 ffuser assemtiies
mounted circumferentially around outer edge of inner waiis to srovide
spiral air flow. '
34Z-1C5  Aerobic Digester Compartnent
One digester compartment, J4Gs cubic feet volumie, four hour mininum
detention time at design flow rate. Included are circumferential air
diffuser assemblies and a hopper bottom clarifier type supernatant
drawoff with discharge into the aeration compartzent and skimming air-
1ifts for return of scum to the digester.
34Z-1C%  Settling Tank
One tank, minimum of four nours detenticn tasec on design {iow, and a
minimum surface area of 28 square feet. Sludge is removed bty a
rotary mechanicel col]cctor with a one heif HP, Z23C/4% volg, three
phase, &G H 175G ROM gear motor driver.
342-1087  Air Lift vsteﬂ
Gne assemolv for return of activated siudge from settlina tank to
aeration compartﬂent one for transport of :;aste sludge to 2ersiic
diqgester, one for discharge of scum from settling tank to digester
and two for discharging scum from supernatant sepa*ato" to digester.
Airlifts will ve controlled by air solenoid valves and a percent-of-tim
clock.
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342-108

34Z-109

34Z-110

34G - 108

34Z-111

34K-102
A&B

342-112

34D -104

34G-107
A&B

Electrical Control System

One electrical control system for automatic control of the treat-
ment plant, consisting of across-the-line magnetic starters, '
program timer, and switches to operate electrical and mechanical
devices. : :

Comminutor
One half HP, 230/460 volt, three phase, 60 H, motor driver

comminutor to continucusly reduce and screen organic matter
in sewage to one-fourth inches or less particles.

Froth Spray System

One froth spray system, for controlling froth in aeration com-
partment and aerobic digester, fed by a submersible pump and
including spray nozzles, piping and pump well.

Froth Spray Feed Pump

One, three fourth HP, 230/460 volt, three phase, 60 H, heavy
duty pump, rated for 30 GPM at 15 feet TDH.

Chlorine Contact Tank

One tank, 3,360 gallons capacity with three dividing baffles
to provide over and underflow, and weir box with a 90° V-Notch
Weir.

Air Blowers

Two V-belt driven, 15 HP, 230/460 volt, three phase, 60 Hj
1750 RPM positive displacement blowers. These include intake
filter, silencer, four inch butterfly valve, four inch check
valve, four inch flexible connector, and four inch pressure
relief valve and anchor belts.

Chlorinator

Regal Model 410-B or Equivalent y

One vacuum operated automatic switchover chlorinator with a
maximum capacity of 30 pounds per twenty four hours, consisting
of chlorinator ejector-diffusor assembly, 25 LF or 3/8" vent
and vacuum tubing, ten lead cylinder gaskets and one cylinder
wrench. '

Sewage Lift Sump

One concrete sewage lift sump &4'x7'x10' deep, covered with a
concrete slab and equipped with a C.I. manhole cover.

Lift Pumps

Two submersible centrifugal non-clog sewage pumps, 200 gpm . o . -
and 7BHP. : 34-¢f-2-06
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34G-109 Digested Sludge Drawoff Pump

One centrifugal pump, 5 gpm and one-fourth BHP
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EQUIPMENT LIST
ITEM | DESCRPTION EENEY
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P&ID LINE WORK STANDARDS PROCESS PIPING LINE VALVES AND MISCELLANEQOUS MISCELLANEOUS (CONTINUED)
CONTROL VALVE BODIES

LINE WIDTH
- ATION 0.010 IN. 1. MAIN PROCESS LINE 1. —PD<}— GATE ¥ SPECTACLE BLIND
22. IN-LINE 23. COLD BOX
MIXER
2. GENERAL LINEWORK 0.022 IN.
SYMBOLS &
2. SECONDARY PROCESS LINE —B<}— GATE WITH CAVITY VENT 2: —|—?—{— CIRCULAR OR HAMER
ON HIGH PRESSURE SIDE Ao
3. PROCESS LINES 0.022 IN.
3, —Y CONCENTRIC REDUCER - INCREASER 6
3. —PeG—— GLOBE 24, MODULAT ING-TYPE BY-PASS
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S. DRAINS, VENTS & SAFTEY VALVES 0.022 IN, i ‘?___ ANGLE =
- 5, ——D WELDED CAP 25. ASME BOILER PRESSURE
6. TEXT, 1710” HIGH 0.010 IN. i — g DUPLEX BASKET STRAINER VESSEL CODE LIMITS
S. —QF— THREE-WAY
7. ARROWS FOR LINE WEIGHT 0: = 1 - 4
6. SCREWED CAP
DRAIN TO SEWER
26 OHS. 28 = NI TARY TinTER Sengho
B SIGNALS ——— \ s Y=TYPE STRAINER =~
Bz SLESTRIGH. (SHOWN WITHOUT BLOWOFF VALVE) R T RRTEACEEER R roru oRAIN
6. FOUR-HAY
7. — HOSE CONNECTION \'
8. PNEUMATIC SIGNALS
1/8%,45" SLASHES AT 0.6 SPACING
27, AIR FILTER
C. CRPILLARY TUBE 5. —L— TEMPORARY STARTUP STRAINER
R ey 8, —7 QUICK DISCONNECT 7. —DK— NEEDLE
HYDRAULIC SIGNAL + 5 L + - v
1/8" TEXT "L” AT 0.8% SPACING CONTROL VALVE FAILURE MODES
C. CLCCTROMAGNETIC LU —t ) e
RADIATION OR . —HH— REMOVABLE SPOOL L FEHS; tesH0R) %, —{— SCREEN TYPE STRAINER
SONIC SIGNAL
F. OTHER SYSTEMS. T SRS T SETS PR SRS s Sy 1 — D@} THO-WAY (TYPICAL. GLOBE snowm
i i TENE D 00 e, o.1v seace £ £Q - INDICATES £AL
9 —K>p— P @-HAn g — FC RIS At Fh??iﬁ
- = = S 10. FLEXIBLE CONNECTION e . (POSITION DOES NOT CHANGE)
6. CENTER LINE g —N— | F1 - INDICATES FAIL INDETERMINATE
0.57 0.97,0.1" LINESs 0.1" SPACE

FURNISHED BY —_—- =5 — SRR A\
JekeRs G767 (NOTE 1) g 94,014 LINESs 0.1% SPACE i R ‘\FU
1, —| BLIND FLANGE

1. UNDERGROUND E == =5 == e S e el e s 9. ——iU EXPANSION JOINT a 83
0.4 LINE,O.1" SPACE FU\' 3-WAY Fh 4-NAY

J: UHOERGROOND  [oemmme— e e INSULATING FLANGES (IF)

0.5”30.1" LINES,0.1" SPACE 12, ——— OR DIELECTRIC UNION (D) . —O0F— BALL (2-WAY)
( N

ou 7
K. EXISTING Pt e e e e et e 10. ——D—— FLAME ARRESTER

PROTECTION

18, —— ! HREATHER LAE )
= sT Lo FIRE HYDRANT
P&1D SYMBOL SIZES 2. —{Qf—  8AL @HAD e
/ T - STEAM TRAP (SHOWN)
AT - AIR TRAP
1. CT - DRAIN TRAP 2  HYDRANT WITH
FilpeR Bhfhect ol
1. _If— LOOP SEAL
1. INSTRUMENT CIRCLE O 0.6" DIA. 13, — L DIAPHRAGH 3. FIRESHIORANT HITH HOTTOR
12, —P<i— PIPE SPEC. CHANGE
cizs’lq—sazs 4. ELEVATED MONITOR
~ye
5, ——— o DOWNWARD SLOPE (1% PER 8" SHOWN) 18 Bt BUTIERFEY'

HOSE AND STAND PIPE SYSTEM
PER NFPA-

2. MISCELLANEOUS EQUIPMENT Q 0.35" SIDES
13, EJECTOR OR EDUCTOR
8.

5. —|Q — ECCENTRIC DISK

FIRE

®

®

&

&
o—e{i]
~ALE

(1/5) Pl 7V7‘- SPRINKLER SYSTEM
bavald
®
7

ELNED SERAY. SVSTEM
PER NFPI

B, — UPHHKU SLUME (1% PER 5 SHUWN) PER NFPR-13
3. JIE-IN_POINT BETHEEN 0.40" SIDES 14, @ EXHAUST HEAD

NEW CHECK (FLOW DIRECTION ——8» SHOWN) HALON 1301 SYSTEM
PER NFPA-12R

SYSTEM

NFPA-12
. T 7. CHECK WITH 1/8 DIR. HOLE VVVVV SPRAY NOZZLE OR SPARGER
R TLTHE SRR TR ) 0.25% X 1.4% i T = r ATHOSEHERIC VEN ORILLED IN DISC 15, (SHOWN WITH UPWARD FLOW)
" RESUMPTION POINT <
10. HOSE HOUSE
" 18. CHECK WITH B E FESFERHEATER 11 QELUGE  pey e vALVE
5 HETRHETRS - . 8. ——3 HEAT CONSERVATION FYBIBLE LNk . VALY
* To/FROM —1 L 0.2 WIDE, 0.8" LONG MAX.

HOSE REEL

6. GRID NUMBER 0.50* X 0.25*

- - SAMPLING CONNECTION
2" WIDE, 0.8 LONG MAX. s — : — (NO. INDICATES TYPE
13 J<] POST INDICATOR VALVE

NOTES:
(1) MINIMUM LENGTH AND FORMAT FOR LINES.
(2) ALL LINE PATTERNS BASED ON 1.2* REPEAT PATTERN

(3) ALL LINES MUST MEET AT CORNERS. SYMBOLS &
EBUIFMENT LINES MAY NOT START HITH A SEACE.

o STOP CHECK
20. B ‘— S COLD INSULATION

0.2""WIDE, 0.8 LONG MAX.

. SAMPLE COOLER
7. FURNISHED WITH EQUIPMENT * 0.2" LINES 18. INO. INDICATES TYPE)

¥ GUICK OPENING

2. STEAM TRACING

0.2 WIDE, 0.8" LONG MAX.

STATUS SYMBOLS - LINE VALVES

18. FLOW LIMITING (OR EXCESS FLOW 12.
B CHECK)
1% PROCESS CONTROL
A
—

- VAT
22, —fE===y ELECTRIC TRACING 22. L o =L STERMOUT: A
N DURING NORMAL OPERATION 0.2 WIDE, 0.8° LONG MAX. : -
L —D<t— ORL TRLVES ENCERY SOTTERFY | A\ |21 1s50e0 For pAse o s b [ | s
N 1SSUED FOR REVIEW / APPROVAL SIS
op 2. VAL AR6E . [om ieion (v [arv. | o e |22,
& ——pdq — NORMAL OPERATION . PERSONAL PROTECTION UTILITY SIRTION
SLCEN RIS < 4 Z INSULATION 20. THATER» AIR. STEAM SHOWN) [ msroe | |

0.2 HIDE, 0B LONG MAX.
U.S. DEPARTMENT OF ENERGY
ASHLAND SYNTHETIC FUELS, INC.  COOPERATIUE ABHES

IVE RGRI
& — B TERRL Y oy e OPERATION 2. —><| VALVE WITH BLIND FLANGE RIRCO- ENEFRY. CONPANY 2, THC. NO. DE-FCOS-800R20717
2. JACKETED 21, [o7] BINEANR BRECKINRIDGE PROJECT
NC 0.2" WIDE, 0.8" LONG MAX BRECKINRIDGE COUNTY PHASE ZERO KENTUCKY
8 — e CLOSED DURING NORMAL OPERATION - : N
(BUTTERFLY  oniy) 2. T HAND ACTURTOR
SYMBOLS & LEGEND
5 — —{>L°<|—-~ L0 LOCKED OPCN P @ STRESS RELIEVE ACTUAT PIPING & INSTRUMENT DIAGRAMS
’ CC  LOEKED cLgecp 8 CTUATOR I— L
€50 - CAR SEALED OPEN 28. [B43] © ~ WEAR LSHURN) 22. HEATING COIL
CSC - CAR SEALED CLOSED EN_ RIR HRENCH
3 EXTENSIDN STEH 08 0. ORI . .
S - SPECIAL T 1
OE-A-1
ol | 14222

8 r 7 e 5 1 4 3 2 1 Sa4X44  E- SIZ




MABOBA 12/02/80 B

EQUIPMENT

FILTER

MOTOR DRIVEN
PUMP, COMPRESSOR OR BLOWER
(CENTRIFUGAL. SHORN)

HYDRAULIC TURBINE DRIVEN PUMP

TURBINE DRIVEN
PUMP, COMPRESSOR OR BLOWER
1 TURBOEXPANDER
(ELECTRICAL GENERATOR SHOHN)
(gj
—

RECIPROCATING
AIR COMPRESSOR
(INSTRUMENT & SERVICE)

SCREEN

VERTICAL CENTRIFUGAL OR
UMP PUMP

(MOTOR DRIVEN SHORN)

BELT CONVEYOR

MIXER

——— s

ROLL CRUSHER

LEGEND FOR ROTATING EQUIPMENT

C - CENTRIFUGAL

P - PROPORTIONING

R = RECIPROCATION

RO - ROTARY

M - MOTOR DRIVEN

T - TURBINE DRIVEN

H - HYORAULIC TURBINE DRIVEN

HEAT EXCHANGERS

:
€

=

1.
FIN TUBE
DOUBLE PIPE
AIR COOLER Zs
AIR COOLER
(PITCH CONTROL)

3.
REBOILER & CHILLER
KETTLE TYPE %

s.
ELECTRIC HEATER

5.
HERTER, COOLER
OR CONDENSER

7.

SURFACE CONDENSER

VESSELS. TANKS. ETC.

PRESSURE VESSELS, VERTICAL
(SHOWN) OR HORIZONTAL
(TANKS, RECEIVERS, DRYERS.
SEPARATORS, ETC.)

CLARIFIER

CONE ROOF TANK

FLOATING TOP TANK

»
)
]
[~
J

sumP

GASIFIER

DESIGNATIONS.
INSTRUMENT TRAGGING

COMPLETE TAG NUMBER

MODIFIER,A,B.C ETC.

LOOP NUMBER

TRAIN NUMBER (SINGLE TRAIN 18 1)
PLANT NUMBER

ISR FUNCTION

LOOP NUMBER IS NORMALLY TWO DIGITS, 10 THROUGH S8.
A THIRD SPACE 1S FOR SPILLOVER.

PLANT NUMBER IS NOT NORMALLY SHOWN IF IT

CARRIES THE SAME NUMBER RS THE DRAWING.

FOR EXAMPLE

D>

2y, | 155UED FOR PHASE O u6e z[ s |
ISSUED FOR REVIEW / APPROVAL AT T
T ) L R e e
| amiees lr-— l

A
A

SHLAND SYNTHETIC FUELS, INC.  COOPERATIVE RORESHENT C"
IRCO ENERGY COMPANY. INC. OERNLIVE | RORESHENT.

COOPERATIVE RGREEMENT

BRECKINRIDGE COUNTY P

BRECKINRIDGE PROJECT
HAGE ZERQ KENTUCKY

SYMBOLS & LEGEND
PIPING & INSTRUMENT DIRGRAMS
Py o 10
o 14222 OE-A-2 1
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MABLOA 12/02/80 B4

GENERAL INSTRUMENTS

8@@@@@

LOCAL MOUNTED

MAIN PANEL MOUNTED

BEHIND MAIN PANEL

LOCAL PANEL MOUNTED

BEHIND LOCAL PANEL

COMBINATION
2 SERVICES (NOTE 1, DWG. 0-EA-4)

SENSORS - FLOW

FE - ORIFICE PLATE
FO - RESTRICTION ORIFICE

ORICICC PLATC_IN
QUICK-CHANGE FITTING

VENTURI TUBE OR
FLOW NOZZLE

PITOT OR PITOT-VENTURT
TUBE

FORWARD-REVERSE
PITOT TUBE

FLUME

TURBINE OR PROPELLER
i

ROTAMETER

IN-LINE INSTRUMENT
(NOTE 2, DWG. 0-EA-41

FLOW_STRAIGHTENING
VANES

SENSORS - LEVEL

GAGE GLASS OR FLOAT
OR DISPLACEMENT TYPE
LEVEL ™ INSTRUMENT

\

@®ﬂ@

OIEFERENTIAL PRESSURE
TYPE EA-4)

V

(NOTE 3, DWG. O-ER-4)

TANK-MOUNTED
DIFFERENTIAL PRESSURE
TYPE

r

INTERNAL BALL-FLOAT
TYPE

o V \

GAGE BOARD TYPE

=

SENSORS - PRESSURE

DIRECT CONNECTED

WITH DIAPHRAGM SEAL. PIPED

o fo

SENSOR - ANALYSIS

THROUGH-FLOW TYPE

}—G(?

NON THROUBH-FLOW TYPE

SENSORS - TEMPERATURE

BIMETALLIC THERMOMETER
THERMORELL

-
TH -
TE - SINGLE SENSOR

DUAL SENSOR
(SHOWN WHEN BOTH ARE USED)

FILLED SENSOR

o fg fe

VALVE BODIES & FAILURE MODES

SEE OWG. O-EA-1
(NOTE 4, DWG. 0-EA-4)

VALVES - ACTUATORS

PNEUMATIC DIAPHRAGM

DIAPHRAGM, PRESSURE BALANCED

—d

ROTARY MOTOR (SHOWN TYPICALLY
WITH ELECTRIC SIGNAL)

5

PNEUMATIC CYLINDER,
SINGLE ACTING

HYDRAULIC CYLINDER,
OUBLE ACT ING

PNEUMATIC CYLINDER,
DOUBLE ACTING

PNEUMATIC CYLINDER,
DOUBLE ACTING, WITH
PILOT VALVE

& -1{3] SINGLE SOLENOID
RESET AFTER LATCH
o ®

OR FREUMATIC-HTORAL

= ELECTRO_MYORALLIC, (SHOKN)
(SYMBOL P/H!

UNCLASSIFIED (TYPE OF
10. ACTIATAR TN BF_WRTTTEN
ADJACENT TO THE SYMBOL)

VALVE BODY WITH
ACTURTOR - TYPICAL

(NOTE 4, DWG. O-EA-4)

SELF-ACTUATED
DEVICES - FLOW

Fev FLOW RECULATOR
1. (NOTE S, DWG. 0-ER-4)

3 @ SIGHT FLOW GLASS

SELF-ACTUATED
DEVICES - LEVEL

LEVEL REGULATOR WITH
MECHANICAL LINKAGE

SELF-ACTUATED
DEVICES - PRESSURE

e PRESSURE_REDUCING
1. REGULATOR
SELF-CONTRINED

PRESSURE REDUCING

REGULATOR
2. WITH EXTERNAL
PRESSURE TAP

PocY DIFFERENTIAL PRESSURE
REDUCING REGULATOR
3. WITH INTERNAL AND

EXTERNAL PRESSURE TAPS

BACKPRESSURE REGULATOR
SELF-CONTAINED

PRESSURE RELIEF OR

WEIGHT LOADED, OR
WITH INTEGRAL PILOT

VACUUM RELIEF VALVE.

FNGLE PAY RN SPRING
OR_WEIGHT LORDED. OR
WITH INTEGRAL PILOT

@ BACKPRESSURE REGULATOR
Sy HiIH EXTERNAL PRESSURE

PSY
/
o
PRESSURE AND VACUUM
8. RELIEF VALVE
P A
PSE
RUPTURE DISK OR
9. SAFETY HEAD, FOR
PRESSURE RELIEF
P
RUPTURE DISK OR
10. SAFETY HERD, FOR
VACUUM RELIEF

SELF-ACTUATED
DEVICES - TEMPERATURE

TEMPERATURE REGULATOR.
FILLED SYSTEM TYPE

e

HAND ACTUATED DEVICES

TWO-WAY HAND CONTROL VALVE
IN PROCESS LINE
(NOTE 6, DWG. O-EA-4)

TWO-WAY HAND ACTUATED
SWITCHING VALVE IN
PNEUMATIC SIGNAL LINE

MANUALLY ADJUSTRBLE
I RESTRICTION ORIFICE
IN SIGNAL LINE

MISCELLANEQUS DEVICES

(NOTE 7. DWG. O-EA-4)

TYPICAL SYMBOL

v SIGNAL RELAY
NOTE 8, DWG. 0-ER-4)

RELAY SIGNALS

N SWUKKE. RUUT EXTRACTOR
E/ VOLTAGE TO PNEUMATIC

P CONVERTER
1 CURRENT TO PNEUMATIC
A’ CONVERTER

VOLTAGE TO CURRENT

% CONVERTER

T ADD AND SUBTRACT

> HIGH SELECT
< LOW SELECT
* BIAS

x MULTIPLY

+ DIVIDE

FOR ADDITIONAL RELAY SYMBOLS,
SEE ISA S5.1, TABLE 2

EURGE pEVICE GRS oF RESULATING
CURGE MAY BE SHOWN IN PLACE OF

VoL PURGE FLUID ‘AD o
SUPPLIES ARE:

NIR SUPPLY

ELECTRICAL SUPPLY

GAS S|

HYDRAULIC FLUID SUPPLY

NITROGEN SUPPLY

STEAM SUPPLY

WATER SUPPLY

A
@ INTERLOCK

“AND" _INTEI EFFECTIVE
oY 1AL INRUT EXieY

“0R" INTERI NCK — FFFECTIVI
TR ONE OR MORE TNPUT EXTSTS
6% ANALOG CONTROL SIGNAL

@ BURNER CONTROL SIGNAL

P

"u," ISSUED FOR PHASE 0 ube |vectp) | 15
18SUED FOR REVIEW / APPROVAL wr 15|
o vivioe wr [ox [ | w50
| et [u—- |

RIRCO ENERQY COMPANY, INC.

RSHLAND SYNTHETIC FUELS, INC.  So0PEmRTaoe AORECHERT
NO. DE-FCOS-800R20717

ENERQY
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MABL1R 12/02/30 BH

FIRST LETTER (NOTE 9) SUCCEEDING LETTER(S) (NOTE 9)
N OEVICE DISPLAY DEVICE CONTROL DEVICE (NOTE 5) MISCELLANEOUS DEVICE
AR BYENE ATOR CONTROL SELF- OTHER FINAL
MEASURED OR INITIATING VARIABLE PRIMARY INTEGRATING CONTROL - HeR Bl SWITCH LocAL TEST_POINT RELAY. USER'S Hrliesitien
SYMBOL 4 TRANSMITTER INDICATOR RECORDER ANBICRTOR STATION CONTROLLER ACTUATED L e 10 OBSERVATION CONNECTION COMPUTER HOICE
(NOTE:20): e84 o0 e S LR MAN/AUTO YALVE VALVE e tate: 3 LRSS (NOTE 18) NOTE 5) (NOTE 13) Sk
TYPICAL SYMBOL ) e [ [BE R (el A A [ K Cic v oy Oz (s e P v [ECEET X
ANALYSIS (NOTE 11) A RE AT Al AR RAL AAH RAHL AK AC AV Az RS P AY A8 AN X
BURNER FLAME ) 3 87 81 R BAL 8C BY 85 S 3 &Y 88 BN BX
CONDUCTIVITY c 53 o c1 R CAL cAH CAHL o« oV cz cs P oY ce oN cx
DENSITY (MASS) OR WEIGHT D 0E ot DI oR DAL DAH DAHL K oc ov bz 08 oP oY 08 on [
VOLTAGE (EMF) € 53 ET 51 = EAL A ERHL £ EC £z Es EY 8 N Ex
FLOX (NOTE 12) F FE T F1 R Fal FAL FAH FAHL 3 FC v Fov Fz Fs FG 7P Fr B N FX
GAGING (DIMENSIONAL) 0 oE o ol R GAL GAH GRHL oK o 6s [ cs oN ox
HAND (MANUAL) H He HY HCV W HS [ HY
CURRENT 1 1€ ™ 1 =R 101 1AL 1AH TAHL ® 1c 1z 15 1y 18 N 1X
PORER J JE T 1 R Ja1 JAL A JAHL K ic 5z s W 8 N I
TIME K KT K1 Ka1 KAL KAH KAHL ke KV Kz Ks Ky 8 KN KX
LEVEL 3 13 5 [} R LAL LAH LAHL T3 Lc [X] Lov Lz Ls e [ Ly ) N X
MOISTURE n ME T I R AL i AL S e W wz 5 a [ 8 N e
UEER 'S CHOICE o
PRESSURE P PE PT PI PR PAL PAH PRHL PK e PV Pev Pz s PP PY 8 PN PX
PRESSURE DIFFERENT 1AL v Fo1 POL POR POAL ron oI DK roc rov (= Dz FDE
GQUANTITY OR EVENT o o ar R a1 GAL GAH OAHL oK oc av oz os [ o8 N ox
SPEED OR FREQUENCY s T st SR sa1 SAL SAH SAHL K sc sz ss sy 8 N X
TENPERATURE T TE T i R TAL TAH TAHL T« Tc ™ = 7z TS i3 ™ i ™ i
MULTIVARIABLE u [ "R UAL UAH UAHL uc [ uz us Uy U8 N Ux
VISCOSITY v VT vI R VAL VAH VAHL 3 Ve W vz vs P v Ve W X
WEIGHT W WE WT WI WR wal WAL WAH WAHL WK We W Wz Ws Wy (3 [ WX
UNCLASSIFIED (NOTE 14) X
VIBRATION Y Ve T Vi R YA vs P v V8 W X
POSITION z 2 zr 71 ZR ZAL ZAH ZRAL 2 2z 25 v 2 N 2x
GENERAL NOTES
1 £ UFIANUEN] AL INSTRUMENT CIRCLES 10 7. FOR_ROOT_AND OTIER INGTRUMCNT VALVCG» GCC INSTRUMCHT 12. DESICNATES FLOM RESTRICTION ORIFICE 6. 1_TEST POIIT 13§ GROCESS COMEGTION 10 WAICH 10 MUSTRUHENT
gﬁngﬁnassmms TRSTROMENT R TH b VARTRBL Es ANG/08 THo INSTALLATION DETAILS ;;C—_uggé?gnﬁgsﬂi%u ATI0 NTROLLER o Een TANEM%%&%NRYEDT TN 20, NHICH KO LusTRuM
1H0 VARIABLES). /PG4 2 EEN ECORHER) O FOR FLOH o B SEPETION O A LR FETION U 2% s il e s
- OR PRESSURE . i RS A SOLENOID VALVE. 19, Alsemis uoice LeTTer aon. &F&i"ur&%ﬁ% MEINGS 25 BEBiSNATES PREseune PoINT
AU FUNL 1 LN £ 2 A DUAL-FILOT LEVEL INSTRUMENT, A DOUBLE SOLENOID VALVE 1S URAWN WLIH IWU SINGLE SULENUIUS. THET BRREGEE WOED BETBER Ay mﬁ WT FRnJch Ti C BEZISNATES TENPERATIRE POINT
RANEHLTTER, END) ONE [CONTRICLER AND FAVE ONE MERNING AS THE FIRST ~ DESIGNATES HAND TEST POINT
SRGLE HERING RS THE SUGCEDING LETTER,
HRARS, S o e e S e B S s e B 1 e e
STANDARD . g 14, THE LETTER X IS FOR UNLISTED MEANINGS THAT WILL BE USED 18 I ORSSTTEDNS AROUND INSTRUMENT, TBALLOGNS SHALL BE
T — A B T R
i i
IS TRUNENT" ciRle ) & RenE o RO RErER) D rspUACEMENT 10, ANY FIRST LETTER MAY BE MODIFIED BY THE FOLLOWING LETTERS: RS A cRERo N ETTER . “EXCRe] oR TTS URE MITH DISTINC-
METER. MASS FLOW METER, ETC. TIVE SMBOLs. THE MEANINGS WILL BE OEFINED OUTSIDE T
0 = DIFFERENTIAL (7D - BRESSURE DIEFERENTIAL) INSTRUMENT CIRCI 53 8 43 T ISA.CO0E UINSTRUMENT TYPE)
3. THE UPPER INSTRUMENT LEAD LINE IS OMITTED IF LEVEL IS = g =
THE (UPPER INSTRUMENT LEAD LINE IS OMITIED 1F LEVEL IS 3 Z INTEGRATE OR TOTALIZE (BT - FLON INVEGRATING INDICATOR) - as v Lo s e o 3§ - EE,’E?‘,‘DEE?Q':E‘}W (€.6. %)
11, THE LETTER A IS USED FOR ALL ANALYSIS VARIABLES. THE FOL- Bk :
b P e CLySen IN MO OpERATION fne LONING TERMS MAY BE PLACED-GUTSIBE THE. INSTRUMENT CIRCLE LAHH ~ DESIGNATES HIGH-HIGH LEVEL ALARM
S001ES € EORRELEONDS 0 FULLLOAD 08 NORMAL DPERATION R AVIORATD ) JERGTE THov SEECTRIE Y RN B LA e e L e AL
SAROLESS OF THe 1YPE OF ACTURTOR OR WIETHER THE ACTURTOR CHROMATOGRAPH NOX - NITROGEN OXIDES t
16 EVERCIZED OR DE-ENERCIZED DURINC THIS MODE OF OPERATION. it DISe0r utD OxvGEN
FOB 3 WBY: VALYFS.: PRRT “THAT CLOGZRS DURING LPSETS CORTAINS CARBON_HONOXIDE 02 - RASFNIS NXYREN 16, THE I FTTER 7 WHICH FOLLONS A MEASURED vanABLE REPRESENT
= COMBUSTIBLE ORP - OXIDATION REDUCTION FINAL DeVICES OTHER THAN CONTROL™VALVES SUCH S RYORADLI
CONDUCTIVITY PH - PH COUPLINGS - VARTARIF SPFFN MRIVF+ ARTIATAR
5. A CONTROL OR SENSING DEVICE OR RELAY HAVING A DISPLAY DISSOLYFD rDRoceN.  Slo2 = SILICR oroxioe
e o O R T L LT (LLCITCRG HYDROGEN SULFIGE TR8 - TURBIDITY 17, THE LETTCRS Ao Hls Lo W D JL £RC ADDCD TOTHC HENSURCO
RIC DESIGNATES ANALYSIS INDICATING CONTROL STATION. N RN RN R RRLES Tor gigtEig e
S, B HAND CONTROL VALVE HCY. 15§ HANO-ACTURTED VALVE THAT ¢
EITHER MODULATED A PROCESS STREAM OR 1S USED AS A
INSTRUMENT BEVICE.
A\ [Py, | 185060 FoR PrAsE 0 uBciusc (B |1k
N ISSUED FOR REVIEW / APPROVAL Wz
[ inios [ [, | men ot [
= T T
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ASHLAND SYNTHETIC FUELS, TNC.  U585cRartor" Rine et
RIRCO ENERGY COMPANY. SSERAILYS MoeshenT
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