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third party would not infringe privately owned rights.
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Section 1.0 

INTRODUCTION

1.1 Program Summary

The United States Department of Energy (DOE) awarded a contract to 
Memphis Light, Gas and Water Division (MLGW) which requires MLGW to perform 
process analysis, design, procurement, construction, testing, operation, 
and evaluation of a plant which will demonstrate the feasibility of converting 
high sulfur bituminous coal to industrial fuel gas with a heating value of 
300 + 30 Btu per standard cubic foot (SCF). The demonstration plant is to 
be based on the U-Gas process, with its product gas to be used in commercial 
applications in Memphis, Tennessee.

In order to perform this work, MLGW has established an industrial 
team, which includes:

MLGW - Memphis Light, Gas and Water Division, Memphis, Tenn.
The prime contractor and distributor of the industrial 
fuel gas.

FWEC - Foster Wheeler Energy Corporation, Livingston, N.J.
The engineer-construction manager.

IGT - Institute of Gas Technology, Chicago, Illinois.
The process developer.

DRC - Delta Refining Company, Memphis, Tenn.
To provide operating experience.

The contract specifies that the work is to be conducted in three 
phases. Phase I costs are financed entirely by DOE. Costs for Phases II 
and III will be shared equally by DOE and MLGW. The Phases are:

Phase I - Program Development and Conceptual Design
Phase II - Demonstration Plant Final Design, Procurement and 

Construction
Phase III - Demonstration Plant Operation

Under Task III of Phase I a Mechanical Design and Cost Estimate for 
the Demonstration Plant was completed. The output of this Task, in addition 
to the cost estimate, is comprised of the following items:

a. Drawings/Flowsheets
b. Equipment List
c. Procurement Requisitions
d. Instrumentation Data
e. Plot Plans
f. Building Sketches

1
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This report, entitled "Demonstration Plant Mechanical Design", is 
intended to provide all engineering information necessary for the prelimin­
ary design of the plant. This report, which should be used in conjunction 
with the Task II report "Demonstration Plant Process Design" includes 
information on all plant units shown on Table 1.

This Task III report is provided in twelve volumes as shown on
Page i.

This is Volume II, Air Separation Plant. Combined with the other 
volumes comprising the Demonstration Plant Mechanical Design Report and the 
Process Design (Task II) Report, the material meets the requirements for 
deliverables No. 17, 19, 21 and 24; as specified within Appendix A - Statement 
of Work.
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Table 1

AREA DESIGNATIONS 
FOR DEMONSTRATION PLANT

Area No. Title Section No.

Process Units -
2231 Air Separation 310
2232 Coal/Coke Treating & Feed 320
2233 Coal Gasification 330
2234 Gas Cooling & Scrubbing 340
2235 Gas Compression (Raw/Recycle Gas) 350
2236 Gas Treating 360
2237 Sour Water Stripping 370
2238 Sulfur Recovery 380
2239 Tail Gas Treating 390
2222 Credit Generation 220

2240
2241
2242
2243

2244
2245
2246
2247

2248
2249

Support Facilities -
Coal/Coke Handling 410
Ash Treatment 420
Utility Area 430

Steam Generation
Raw Water Storage
BFW Treatment
Plant Air

Waste Water Treatment 440
Cooling Tower 450
Flare 460
General Facilities 470

Long Term Coal Storage
Long Term Ash & Solid Waste Storage
Interconnecting Piping
Roads St Fences
Firewater System
Power St Lighting, & Communication 
Sewers

Buildings 480
Dock Facilities 490

Note: Section numbers shown on Drawings are the last two digits
of the area number, followed by a zero (e.g. Section 310 
is Air Separation Unit). Area numbers have been established 
for Cost Control Purposes in Phase II.
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1.2 Plant Summary

The Industrial Fuel Gas Demonstration Plant produces a nominal 
50 billion BTU/Day of product gas, which is equivalent in energy output 
to approximately a 10,£00 barrel/day oil refinery. The product gas has 
a heating value of 300- 30 BTU/SCF.> 45 billion BTU/Day of this gas is 
available as send-out gas to IFG customers. The remaining 5 billion 
BTU/Day of this gas is further processed to pipeline quality (950 BTU/SCF) 
and deposited in the Memphis natural gas distribution system to generate 
BTU credit. The BTU credit can be withdrawn and used to satisfy IFG 
customer demand when the U-Gas production facility is totally or partially 
down for maintenance. By the use of the credit generation system the demand 
of IFG customers can thus be assured.

Drawing 2202-1-50-00104 is the plant block flow diagram showing 
the process sequence and process related support facilities of this demonstra­
tion plant. Each process unit as well as each process related support 
facility is described briefly in the following summary.

Section 310, Air Separation Plant
Compresses intake air and separates it into oxygen and nitrogen.
The oxygen is compressed and sent to the gasifiers. A small portion 
of the nitrogen is returned for plant use. Liquid oxygen and 
nitrogen can also be produced to keep their respective storage tanks 
filled in order to provide the necessary reserve for an outage of 
the air separation plant.

Section 320 , Coal/Coke Treating and Feed
Coal is crushed from 2" x 0" to 1/4" x 0" and dried to 2.5% 
moisture in a dryer mill. The dried, sized coal is stored in a 
coal silo. Sized coke received by the plant is also dried by a 
separate dryer and stored in a coke silo. Coal or coke is conveyed 
to the gasifier feeding systems from either the coal or coke silo.
Dual conveying systems are provided to fill the gasifier feeding 
systems with one serving as a spare. Each gasifier has its own 
feeding system. The gasifier feeding system is a multi-feed hopper 
system, each consisting of a receiving hopper, two lock hoppers and 
two injection hoppers. Each injection hopper feeds into three 
pneumatic injection lines which transports coal or coke into the 
gasifier.

Section 330, Coal Gasification
Contains the coal gasifiers where steam and oxygen react with the 
coal in a fluidized bed at about 1875 F and 75 psig to produce hot, 
raw gas (CO, CO^ and ). Within the reaction zone of the fluidized 
bed is an ash-agglomerating zone. The ash agglomerates drop into 
a water quench. Fines carried over with the hot, raw gas are 
returned to the gasifier through external cyclones.

4
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Section 340, Gas Cooling and Scrubbing
Cools the gas from 1875 F to 450 F. For purposes of heat recovery, 
the gas passes in sequence through a high pressure steam generator, 
high pressure steam superheater, another high pressure steam 
generator, and a boiler feedwater preheater. After heat recovery 
the raw gas is quenched to saturation and passes through scrubbers. 
In the scrubbers particulate matter is removed by scrubbing with 
water. Sections 330 and 340 are four parallel trains and the 
balance of the plant is one train. Sour water from the knock-out 
drum, containing dissolved NH^ and H S passes through a sour water 
stripper in Section 370; the overhead from the stripper goes to 
sulfur recovery. The water effluent goes to waste water treatment. 
The slurry water from the scrubber goes through a slurry water 
stripper. The slurry water after being stripped is clarified and 
filtered. The filter cake is sent to the steam generator for use 
as fuel. The filtrate water effluent is sent to waste water treat­
ment.

Section 350, Gas Compression
Scrubbed gas is cooled, compressed to sufficiently high pressure and 
cooled again to go through gas treating and deliver the gas at 150 psig 
to the industrial fuel gas distribution header.

Section 360, Gas Treating
Receives the cooled gas from gas compression in Section 350. It 
then passes to a Selexol unit where H S and COS are removed to 
meet the product gas sulfur specification, and enough CO is removed 
to obtain a constant heating value product gas. The product gas 
is then sent to Section 470 where it will be odorized and metered 
before being discharged to the industrial fuel gas distribution system.

Section 370, Sour Water Stripping
Receives sour water from Sections 340, 350 and 360. The major portions 
of ammonia and hydrogen sulfide are removed by means of steam stripping.

Section 380, Sulfur Recovery
Receives sour gas from Section 370 and acid gas from Section 360.
It converts the sulfur compound in three catalytic stages of a Claus 
type sulfur recovery unit to achieve 96% sulfur recovery. Sulfur 
goes through condensers, seal pit and rundown pit, and storage tank 
before being loaded into tank trucks.

Section 390,
Receives the 
unit package 
removed in a 
satisfactory

Tail Gas Treating
tail gas from Section 380. It then goes to a Beavon 
where remaining sulfur is converted to H S, and then 
Stretford Unit. The tail gas is reheated to achieve 
buoyancy and discharged to the atmosphere.
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Section 220, Credit Generation
Treats from 10% to 30% of the product gas from Section 360 to 
produce pipeline quality gas which will be deposited into the 
Memphis pipeline gas distribution system to generate a reserve of 
credit. This reserve which can be withdrawn during U-gas plant 
outage. Pipeline gas withdrawn from the Memphis pipeline gas 
distribution system will be adjusted to the U-gas heating value 
prior to its distribution to the U-gas customers.

Section 410, Coal/Coke Handling
Receives the incoming washed coal (2" x 0") from barges and trans­
ports it to a 14 day live coal storage pile. From there coal is 
transported to Section 320.

Section 420, Ash Treatment
Receives the agglomerated quenched ash slurry from the gasifiers 
(Section 330) and conveys it hydraulically to the dewatering bins.
The dewatered ash is then discharged into trucks for disposal to 
the ash pile. The water from the dewatering bins is collected in 
the clarifier where clean water overflows into a sump tank while 
the underflow is pumped back to the dewatering bins. The clean water 
is then recycled to the gasifiers. A startup pump is provided for 
initial transport of slurry to the dewatering bins when the gasifier 
pressure is too low for conveying.
The non-process sections to support the process and to provide 
utilities to the process include the following functions:
Section 430, Utility Area which includes:
Steam Generation 
Raw Water Storage 
BFW Treatment

Section 440, Waste Water Treatment

Section 450, Cooling Tower

Section 460, Flare

Section 470, General Facilities which include:
Long Term Coal Storage for 90 days 
Long Term Ash & Solid Waste Storage 
Interconnecting Piping 
Roads and Fences 
Firewater System
Power, Lighting, and Communication 
Sewers
Odorization and Metering Station

6
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Drawing No. 2203-1-01-4701 is the Key Plot Plan for the Demonstration 
Plant. The site, which comprises approximately 134 acres, is located next 
to the T. H. Allen Steam Generating Station in Shelby County, Tennessee.

An in-depth discussion of the site selection and description can 
be found in the following separate documents:

a. "Site Evaluation and Selection Report" February 1979.

b. Environmental Analysis Report August 1979.

All sections of the plant are shown on the Key Plot Plan.
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Section 2.0

UNIT DESCRIPTION - AIR SEPARATION

Air is compressed to approximately 85 psig and cooled to 100°F by 
means of Air Compressors (C-3101A/B) and Air Compressor Aftercooler (E-3102). 
Condensate from K.O. Drums D-3101A/B, D-3102, and D-3103A/B is routed to the 
cooling tower as make-up water. Compressed air from the Aftercooler K.O.
Drum is fed to Air Separation Package (A-3101), and to the Credit Generation 
System (Section 220).

The Air Separation Package, consisting of heat exchangers and cryo­
genic distillation columns, produces gaseous oxygen (98 vol. %) as the primary 
product. Gaseous nitrogen (bone dry, 10 ppm O^), liquid oxygen and liquid 
nitrogen are also produced in limited quantities.

The product oxygen leaving the Air Separation Package at a temperature 
of 94 F and a pressure of 2.7 psig is compressed to a pressure of 105 psig by 
the Oxygen Compressor (C-3102) for delivery to Coal Gasification (Section 330).

Product gaseous bone-dry nitrogen reports to the Plant Nitrogen Com­
pressors (C-3103A/B) and to Gas Treating (Section 360) where it is employed 
as a stripping medium in the CO^ Stripper (T-3604).

Liquid nitrogen, which will be produced continually, is stored in 
Liquid Nitrogen Storage Tank (TK-3101) for subsequent vaporization by either 
the Liquid Nitrogen Vaporization Package (A3102) or the Instrument Nitrogen 
Vaporization Package (A-3103). The Liquid Nitrogen Vaporization Package will 
provide gaseous nitrogen for start-up and shutdown of the plant.

When the Air Separation Package operates at less than its design 
capacity for gaseous oxygen production, it is capable of producing liquid 
oxygen for storing in the Liquid Oxygen Storage Tank (TK-3102). Gaseous 
oxygen, generated by vaporizing liquid oxygen in the Oxygen Vaporization 
Package (A-3104) will be used as an emergency back-up source of oxygen feed 
gas. The 1000 tons of storage capacity specified for liquid oxygen allows 
over 13 hours of back-up at full capacity (3 gasifiers).
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3.0 DRAWINGS

This section includes drawings as listed below, to further 
define the scope of this project.

Drawings Number of Drawings

Symbol Drawing 1
Unit Plot Plan 1
Engineering Flow Diagrams(including 

Utility Flow Diagram) 6
Underground Piping 1
Materials of Construction 2
Line List 8
Piping Material Specification 2

' List*

*Note: This list identifies the piping materials specified 
on the Engineering Flow Diagrams.
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BOILER FEED WATER (LP) w,
CONDENSATE *
CHEMICAL ADDITIVB P)
CONDENSATE. HIGH PRESSURE 
COKE
CONDENSATE, LDW PRESSURE 
CONDENSATE, MEDIUM PRESSURE 
COAL
CARBONATE SOLUTION 
COOLING WATER 
DRAIN
DRINKING (POTABLE) WATER
FLYASH
FUEL GAS
FLUSHING OIL
FUEL OIL
FIREWATER
CARBONATE VAPOR + STEAM 
TEMPERED WATER 
GASEOUS OXYGEN 
INSTRUMENT NITROGEN 
LUBE OIL 
LIQUID NITROGEN 
LIQUID OXYGEN 
INERT GAS (NITROGEN)
NATURAL GAS
PROCESS FLUID (GAS, VAPOR. OR LIQUID) 
PUMPOUT
PROCESS FLU ID-WITH SOLIDS 
RELIEF VALVE DISCHARGE 
REFRIGERANT FLUID (LIQUID OR VAPOR) 
REFRIGERATED WATER 
900 PSIG STEAM 
85 PSIG STEAM 
125 PSIG STEAM 
SEAL OIL
SELEXOL SOLUTION 
SERVICE WATER 
M PSIG STEAM

TREATED WATER 
VENT
WASTEWATER 
CITY WATER
WASTEWATER WITH SO L IDS 
PLANT AIR

LINE NUMBERING SEQUENCE

EF BOX ROT REQ'D IF 
LIME GOES TO 
ADJACENT EFO.

u- l

BL 470 
EFO 4700) 
LIME t»FM7Qta»A

LINE NIMBERIHG SEQUENCE ON EFO’S SHALL BE FBOM LEFT TO RIGHT AND LINES CONTINUING 
TO OTHER EFD'S SHALL TERMINATE ALONG SIDES AS INDICATED ABOVE- LINES CROSSING 
TO UNIT BATTERY LIMIT SHALL TERMINATE IN A 'BL' BOX AT THE BOTTOM (PREFERRED LOCATIOR) 
OR TOP. THE BOX SHALL DESIGNATE AT WHICH UR IT LIMIT THE LI HE ENTERS OR LEAVES THE 
UNIT AW) ALSO IDENTIFY THE CONNECTING FLOW DIAGRAM AND LINE NUMBER. SEE LINE NIMERr 
ING CODE BELOW FOR EXPLANATION.

LINE NUMBERING CODE

r
P 3B-I2 01 AZ

■■^C0'F-HC)/T5O‘F-REGENERATION^

t 1___________

LIRE SIZE

- LINE SERVICE DESIGNATION*

- FIRST TWO DIGITS UNIT NUMBER

NUMBER OF EFD WHERE LINE ORIGINATES t
- SEQUENTIAL LINE NUMBER *-

- PIPING MATERIAL SPECIFICATION
(JOB SPEC N0.2200-50AIC

INDICATE ANY ALTERNATE TEMPERATURE 
TO BE CONSIDERED

- INSULATION DESIGNATION *

. HAXIWJM NORMAL OPERATING TEMP.

* SEE NOTES ON THIS DRAWING.

EQUIPMENT DESIGNATIONS

A PACKAGE ITEM OR SYSTEM 
I (LOWER, FAN BO BLENDER
BR BURNER
BV SOLIDS DISCHARGER 
C COMPRESSOR 
CL CLARIFIER 
CR CONVEYOR 
CT COOLING TOWER 
D DRUM
DC DOST COLLECTOR
ON DEAERATOR
OP DOST SUPPRESSOR
DR DRYER
DS DESUPERHEATER

DV DIVERTING VALVE
E HEAT EXCHANGER
EL ELEVATOR (PASSENGER, SEWICE)
F FILTER 
FD FEEDER 
EL FLARE
H HEATER, FURHACE 
HM HOISTING MACHINE 
J EDUCTOR , EJECTOR 
KT SAMPLE COTTER 
LA LOADING ARM 
H MIXER 
P Pli*
S REACTOR
S SEPARATOR, SCRUBBER, CYCLONE 
SG STEAM GENERATOR, BOILER 
SK SOLIDS STACKER 
SL SILENCER
SR SIZE REDUCTION EQUIPMENT 
SS SAMPLING SYSTW 
T TOWER
TX TANK, SILO, HOPPER 
UD SOLIDS UNLOADER 
WS WEIGH SCALE

EQUIPMENT SYMBOLS
(NOT SHOWN to SIZE TOR EFD'S)

I____ I

--lif

package unit

Cf NTRIF ClGAL PUMP (MOTOR CRlVt) 

PROPORTIONING PUMP (MOTOR DRIVE)

CENTRIFUGAL BLOWER 
(STEAM TURBINE DRIVE)

TWO CASING CENTRIFUGAL COMPRESSOR
(.MOTOR ORfVE)

heat exchanger
(SHELL- PROCESS STREAM,TUBE: C w)

KNOCKOUT DRUM

HELT CONVEYOR

J I
i ^ ) drum iinlets and Outlets shown

ROTARY FEEDER

SCREW CONVEYOR

--k■ -y\ -n^-h BRAZED ALUMINUM CORE EXCHANGERS

SILENCER

INlET AIR FILTER

J0R CONFIGURATION OTHER EQUIPMENT
• KETCH CbpeLjFiCali.Y 'OEmtifieo j

MAME AND MLNIbEft)

fQT
>e RECIPROCATING COMPpR^ocOR

(Slow ACTUM. wuMSEJ? OF CYLINOE.NB)

ROTARY OR SCREW Type 
COMPRESSOR

REFERENCES
JOB SPECS-2200

PIPING SYMBOLS, VALVES, AND ACCESSORIES' 
"instrumentation"
■'instrumentation symbol*

AND IDENTIFICATION1'
?3 9 ZO.I - 4 ' ELECTRICAL POWER SYMBOLS'
SO A 10.1 "piping material spec, index"
56 A I 'STEAM TRACING STANDARD FOR PIPING,

‘ vessels, and Equipment"
'electrical heat tracing for piping

INSTRUMENTS AND EQUIPMENT '

SO B I 
6C A i 
60 A3

76 A 3

SELECTED PROJECT DOCUMENTS
the demonstration plant design basis"
BASIC ENGINEERING DATAfOft DEMONSTRATION PI ANT 
TASK I-FINAL REPORT, ’’CONCEPTUAL DESIGN AND 
^VALUATION OF COMMERCIAL PLANT’ VOL I - IE 
F WE C OWG. 2^01 - l * S'O - 00103, PLANT BlOCK
flow diagram for commercial plant.
FWEC DwG. 2201 - l - 01-I, KEY PLOT PLAN FQR 
COMMERCIAL PLANT.

UNIT NAMES 
AND NUMBERS

PROCESS UNITS
PMcwiPTm

AIR SEPARATION
COAL/COKE TREATING AND FEED 
COAL GASI f I CATION 
GAS COOLING AND SCRUBBING 
GAS COMPRESSION (RAW/RECVlE GAS) 
GAS TREATING 
SOUR WATER STRIPPING
Sulfur rlcovery
TAIL GAS TREATINC- 
CREDIT GENERATION

SUPPORT FACILITIES

410 coal/coke handling 
420 ASH TREATMENT
430 UTILITY AREA

STEAM GENERATION 
CITY WATER STORAGE 
BFW 1REATMENT

440 WASTE WATER TREATMENT 
4 SO COOLING TOWER 
46C FLARE 
470 GENERAL FACILITIES

LONG TERM COAL STORAGE 
LONG TERM ASH and 
SOLID WASTE STORAGE 
INTERLONNECTING PIPING 
ROADS AND FENCES 
FIREWATER SYSTEMS 
POWER LIGHT INC 
COMMUNICATION AND SEWERS 

480 BUILDINGS 
490 DOCK FACiLl f.S

UNIT ENGINEERING
FLOW Diagram index

Cla.te.r't

—

F:'

--------------------------------------------------------- - ——

» * k.4.L .33^6 - Phase I. TMiy m c. .fc O
Nk. IW.TUW.Sbue a m-73|
*v OtbC»lPT.OM CWTt Fw 1 Dw

INDUSTRIAL FUEL GAS DEMONSTRATION PLANT

MfMttm IIGHI, GAS

DLt-U PLANJT 
PROCE-bi t 

H. OESifaW

Al CONVftSlON DIVISIOI 
WASHING TON, OC.

\Wlj

f 0 ST El YHEEIE1 ENERGY CORPORATION

ENGINEERING FLOW DIAGRAM
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FILTER MOUSE

F-3I0IA

TROLLEY BEAM

\ /
LUBE OIL

CONSOLE

FILTER HOUSE

F-3IOI B

\ /
LUBE OIL 

CONSOLE

X

TROLLEY BEAM

ELEVATION 'A-A'

ZO-O" WIDE PIPE RACK

REVERSING HEAT^

EXCHANGERS

A-3104

A-3102
LIQUID NITROGEN FEED PUMP’S 1---------

ABSORBERS

MIT BATTERY-

A V £- " D"

A V E N U E ” C "

GENERAL NOTES

NO
D-3101 A/B
0-3102
TK-3102
E 3101 A/B
E-3102
E-3103
E-3104
E-3105
E 3106
C-3I01A
C-3I01B

ITEM
C 3101 A/BIST. STAGE INTERCOOLER K.O.- DRUM
C-3I0I A/B AFTER COOLER K.O. DRUM
LIQUID OXYGEN STORAGE TANK
C-3I0I A/B 1st. STAGE INTERCOOLER
C-3I0I A/B AFTERCOOLER
C-31021ST STAGE INTERCOOLER
C-3102 2ND STAGE INTERCOOLER
C-3102 3RD STAGE INTERCOOLER
C-3102 RECIRCULATION COOLER
AIR COMPRESSOR A (MOTOR DRIVE)
AIR COMPRESSOR B (TURBINE DRIVE)

ELEVATION NO. ITEM ELEVATION NO ITEM ELEVATION
cil02 1
C-3103 A/B 
A-3101
A-3104
F-3101 A/8 
SL-3102 A/B 
SL 3103 A/B 
SL-3104 A/B
D 3103 A/B 
E-3107 A/B

OXYGEN COMPRESSOR
NITROGEN COMPRESSOR
AIR SEPARATION PACKAGE
LIQUID OXYGEN VAPORIZATION PKG.
C-3101 A/B INLET AIR FILTERS
C-3101 A/B INLET SILENCER
C-3101 A/B DISCHARGE SILENCER
C-3101 A/B VENT SILENCER
C-3101 A/B 2ND STAGE INTERCOOLER K.O. DRUM 
C-3101 A/B 2ND STAGE INTERCOOLER

ARE ON CONCRETE I

-Ar

DEMONSTRATION PLANT

|Bl9-2l-79l^^ |b-9-T9 [initial issue

INDUSTRIAL FUEL GAS DEMONSTRATION PLANT
MEMPHIS ,TINN

CONTRACT No. ET 770 01-2582
MEMPHIS LIGHT, OAS DE PASTMENF Of ENERGY
AND WATIS DIVISION COAL CONVERSION DIVISION

MEMPHIS, TENN. WASHINGTON , D.C.

(—mm) FQ&UI WMHLB ENERGY CORPORATION
\ L71 / 1 IO SOUTH OWAMW AVRU UVIMaSTDM N J.

w
•PLOT PLAN-.

AIR SEPARATION

SECTION 3IO

drawn bv: | c .iJt-i .-t»| scAL* r-iO'-O' |«wrNo. | 15 - Z 2 0 31 D WG. NO- ZZ03-T-0I-3I0I
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BL 470
EFD 2203-1-50 4700' 
L 1VE al Ma7-OI2,5A

SL-3I0I

TO OXYGEN COMPRESSOR 0-3102

L..

Y Y 41 I2'N3I-0204A r 1 NITROGEN TO 12' r
i (94'F-Nl) NITROGEN COMPRESSORS C-3103 A/6

COMPRESSED AIR

PROM D- 3102
3d1 A3I-0IIQA

A-3101

4 " L M 3 i -OZOC, RM LIQUID WlTRO&eM
(-iiS'T-CC) TO TK-3IOI

^(490  ̂- HC)

4,LX3l-0207Po LIQUID OXYGEN
TO LIQUID OXYSEN STORAGE TANK TK-3102

L
E
G
E

D

0 COOLING WATER SUPPLY
0 COOLING WATER RETURN
0 »00-STEAK
0 IK-STEA*
Q IU STEAK

0 SOI STEAK
0 POTABLE WATER
0 PROCESS MR
0 INSTRUMENT 
§3 H P. CONDENSATE

@ TREATED WATER
S RATVRAL GAS
0 FUEL GAS
0 CLEAN WATER SEWER

0 OILY OR DIRTY WATER SEWER
0 PROCESS SEWER
0 SANITARY SEWER
E FIRE WATER
S FLUSHING VMYR

0 PIAP OUT
0 PURGE GAS
S BLOWDOWN
0 FLARE
§3 TO ATMOSPHERE

0 IRERT GAS (RITROGCI.I
0
g DD...CRAL.2E0 VATER
0 SOUR WATER DRAIN'
55 CITY WATER

g DISCHARGE TO GRADE

0 SERVICE WATER
3 PROCESS BAS

0 BASEOUS OXYGEN
0 DIRTY BACKWASH SEWER
3 STEAK COWOEWSATE (SRU)
@ SELEXOL DRAIN
S BENFIELD DRAIN

0
0
0
0
s

N
0
T
E
S

OEV ITEM NO ITEM NO. ITEM N° A-3101 SL-3I0I *

SERVICE SERVICE SERVICE SERVICE AIR SEPAR­
ATION PKG

WASTE NITRO­
GEN SILENCER

«« at or SHELL DBS Pit SIZE
ni* at p t TUBE DBS P IT DES PRESS-TEMP
r,.t niff SURFACE OPER PRESS-TEMP

MAT) fHFll
MAIL TUBE MATERIAl

INSULATION INSULATION INSULATION BY VEUDOG yj----------------
REVISIONS 1 b >r*&/<nr W II A l8^79 | initial issle \/<&

INDUSTRIAL FUEL GAS DEMONSTRATION PLANT
MEMPHIS ,TENN.

CONTRACT No. 'ET 77C 01-2582

DEPARTMENT OF ENERGY 
COAL CONVERSION DIVISION 

WASHINGTON , D.C.

A-3101 
SL- 3101

FOSTEt WHEELER ENERGY CORPORATION

ENGINEERING FLOW DIAGRAM

AIR SEPARATION

SECTION 310
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TK-3102
CF*RT OF A-StC*)

L
E
G
E
N
P

HH COOLING WATER SUPPLY
El COOLING WATER RETURN 
© POOR STEAM
0123 # STEAM
0 831 STEAM

El 50 # EXHAUST STEAM
0 POTABLE WATER .
© PROCESS *IR
0 INSTRUMENT iimctl
S H.P. CONDENSATE

g IP C0PDER3ATE
@ TREATED WATER

5 FUEL GAS
6 CLEAN WATER SEWER

M OILY OR DIRTY WATER SEWER
13 PROCESS SEWER
3 SANITARY SEWER
5! FIRE WATER
S FLUSHING "*TE*

H PIMP OUT
0 PURGE GAS 
§1 BLOWDOWN

@ TO ATMOSPHERE

0 INERT GAS
§3
0 OEM IX ERA LI TED VATER

5] CITYiATER

0 BOILER PEED VATER (HP)
@ DISCHARGE TO GRADE
0 BOILER FEEWATEH (IP)
@ SERVICE WATER
3 PROCESS SAS

@ GASEOUS OXYGEN
E3 DIRTY BACKWASH SEWER
H STEAM CMOERSATE (SRU) 
ffi SELEXOL DRAIN 
@ BERFIELD DRAIN

a
H
0
0
0

N
0
T
E
$

--------------------------------------------------------------------------------------------------------------------------------w------------------------------------------------------------------ --------------------------------
1. THIS* PlPUJfr MUST MEET THE PE&UUREMEMT5 OF 300 SPEC. 22,00 -SOACe
2. PROVIDE OPEN) LIMIT STOP AT HIM. FLOW ( ).

ITEM NOS.
THIS DWG. W............. ........ ....................
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o

TV
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O
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 ^ 
^

ITEM NO. C-3102. ITEM NO. E-'SIOS E-2 104 E- 5105 E-310fc ITEM NO. TK.-3loa A-5104
ENGINEERING FLOW DIAGRAM

AIR SEPARATION

SECTION 310

ERVICE OXYGEW
COMPRESjMR. SERVICE OXYMT0 C«P. OXYGEN COMP A^OAI SERVICE LlftOLD CKYOW lioamd oxygeva

VATORiZAT\OW FMKAKie
S.O.AT P.T. .oea LB./rri SHELL DES. P. A T. lOOFilfe/liA'F lOOPafe/iaT ioopyc»/itftT IOOP4Ki/lfcaT SIZE ’)2'l<xAtfHlGH l9lfe TC4Jfc sx PGR DAT

£ DES CEX TUBE DES. P. A T 3SP6\G/260*F Btpsfe/aso-F asrPirt/«ts*F l’£lPSt6/iii”F DES. PRESS-TEMP.
■LET PSIG 2.5 SURFACE - FT* 4-106 4200 ZSAO &53 OPEi. PRESS-TEMP.

S MAX DISCH. P.S.I.G. 105 MATl. SHELL CS CS CS C& ICOO-mMS UM
MATERIAL C.l. MAIL. TUBE SMSfe 304 SS 304 &S 304 MATEIIAL
NSULATION Nil INSULATION Ml Ml Ml Ml INSULATION BY VEU ioa EST. NO. DRAWN BY IC.T |£-29-'79|SH. 5 OFli.
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WASHINGTON, D.C.
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6 'K131-0402A
('H’F-WI')

i2 N31-0104A.
FROM A-'5101 (^4-F-Ml)

LO*D
CONTROL

lVcW5l-C>4-^Lc

i ^ CW5)-Q4-t-4U
Clie-F-NO

L-------ry-^

TCv)

-M-

H'xi

C-3103 A

VENT SILENCER
N)

.^(V)

rCW5L-04l5u
(Ba*F-ST)

-■--{Xj-

(V) ( "F-PP)
■©i

ivi

/oo
AFTERCOOLER

m

LOAD
CONTROL
SYSTEM

CV)

HD*

A
VENT SILENCER
CV)

l^CW3>-0425U
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----<m\0

|'4(LW15I-0424,Lc
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0
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12.5 PSIG

i *vr )
MIN. ^ /

•-

L^)-^CV')

■■{m]

7^'

Psv-assJ

l'CW3<-0427U..
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V'i
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©
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AFTERCOOLER.

C-3I03B

4 N51-04O5A

MOISTURE
SEPARATOR
CV)

OO3T-W0

(lO'S'F-Nl)

GASEOUS UlTRO&EM
FROM A-3103

C.NS1-0405A
(80-F -kJI-l

^g)

MOISTURE
SEPARATOR
CV)

m

INDUSTRIAL FUEL GAS DEMONSTRATION PLANT
MEMPHIS , TENN

CONTRACT No ET 77C-01 2582
MEMPHIS LIGHT, GAS DEPABTMINT OF ENERGY

COAL CONVERSION DIVISION 
WASHINGTON , D.C.

L
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G
E

D

0 COOLING WATEI SUPPLY
0 COOLING WATER RETURN 
@ »"'W STEAM
Q1**# STEAM
0 «S “ STEAM

0 POTABLE WATER 
(f§ PROCESS Alt
13 INSTRUMENT*'TWtu
Es H.P. CONDENSATE

HI L.P.aaOBSATt
S TREATED WATER
g IATURAL its

S FUEL GAS
3 CLEAN WATER SEWER

@ OILY OR DIRTY WATER SEWER
13 PROCESS SEWER
S sanitary sewer

S FIRE WATER8 FLUSHING KATE"

HI PUMPOUT
0 PURGE GAS
S BLOWDOWN
3 FLARE
g TO ATMOSPHERE

@ INERT GAS IRITPOSEAI
0
gj CEHL NERAL IIEC WRIER
B soil WATER DR...
3 ClTT WATER

B SERVICE WATER 
g PROCESS .US

g RASE003 OXYCm
g STEM! COWOEWaAn 13.u)
a
SR SUEnA. MAII

ID0
a
a
B

H0
r
E
S

ITEM NOS.
THIS DWG. 1

FOSTER WHEELER ENERGY CORPORATION

C-3105A
C-5I03B

1

ITEM NO C-3I05A/B ITEM NO. ITEM NO.
ENGINEERING FLOW DIAGRAM

AIR SEPARATION

SECTION 310

SEW ICE NiTRoeew
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E-3I0IB E-3103

l^SO^WSi QSQiLe

C-3102 E-3104 E-3105

L

C-3I03A C-3I03B

X
(iiff'F-WO

□ COOLING WATER SUPPLY 

0 ’OGLING WATER REtURN

D-3I0IA D-3102 D~3lCnB C-3I03A C-3103 B

) (

P s ? i
■T
O <

2T ^

OJ Ml
O Q

1 l o’ ^
O SPEC. A Tty

(d r
2 —
& Q

6'UNDERGROUND LINE
*0-

(Tj] CLEAN WATER SEWER

utility
stati(>Ui

l^DWSrOSQTLA

z'swM-osoe.u^

UTILITY 
STATION 
________ LLiSJ [E] pcjtable water

[vt] 3ERVICE WATER

steam 
TRACING 
SUPPLY (TYP)

I
&

f l
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f ?
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b §

5 ? % 
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V- 0

s ^
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S i IS

STEAm
TRACING 
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a
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14 SLSl -OSQAAf
(AaO°F-HC)
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?!

s§l
5e?

6fCLSl-0^to AC

—dc*}—

(aeo^f-wc)
-j><—heh iS%

A-3104 A-3102 A-3IQ3
UTILITY
STATION

cttp;

STEAM SUPPLY AND CONDENSATE RETURN

“ NG TI-DE.H Afc

a*NG'S'-034-0 AK 
VtS ( AMB-NT)

V NG~3'-Oi«36AH. 
( AMB - Nl^)

( AMB- NL )

I [/g"N&3l'QS£>7Ak. 
' (AMB-N1)

IX-

2s
a!

ill

A-3104 | A-3102 A-3103

[ij] MATURAL GAft

NITROGEN 
SUPPLY TO 
INSTRUMENTSUYP)

r~ FOR SOURCE OF NITROGEN 
\ SUPPLY SEE EF0-»22O3-l-50-31004

.g (eo°F-vjO -R--
- <b Mil-O+OSAH

—G?.---------------
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ifl lii
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UTILITY
STATI0^PJ

@ INSTRUMENT NITROGEN 
S INERT GAS (NITROGEN;

INDUSTRIAL FUEL GAS DEMONSTRATION PLANT
MEMPHIS /TENN.

CONTRACT No. ET 77C OI-2562
11$ LIGHT, CAS

INSULATION

OILY OS DIRTY WATER SEWER 
PROCESS SEWER 
SANITARY SEWER 
FIRE WATER 
FLUSHING “TU

PUMPOUT 
PURGE GAS 
SLOWDOWN 
FLARE
TO ATMOSPHERE

DEMI HERA LI ZED Ml

INSULATION

.0ASEOUS OITOER 
BIRTY BAD WASH SETTER 
STEW CORKRSATT (SRU) 
SELEXOL ORtlD 
SERF I ELD DRAIN
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avenue: "c "

NO. ITEM ELEVATION NO. ITEM ELEVATION NO. ITEM ELEVATION
03101 A/B
0-3102,
TK-3l(f2.
E-3101 A/B 
E-3102'
E-3103
E3T04
EOtOS
E-310S
C 3101A 
C-3101B

C-3101 A/B 1ST. STAGE IlfTERCOOLER N.0: DRUM 
C-3101 A/B AFTER COOLER K.O. DRUM
LlftulO OXYGEN STORAGE TANK
C-3101 A/Bln. STAGE INTERCOOLER
C-3101 A/B AFTERCOOLER
C-31021ST STAGE INTERCOOLER
C 3102 2ND STAGE INTERCOOLER
C-3102 3RD STAGE INTERCOOLER
C-3102 RECIRCULATION COOLER
AIR COMPRESSOR A (MOTOR BRIVtl

C-31CC
C 3103A/B 
A-3101
A-3104 
f-3101 A/B 
SL-3102 A/B 
SL 3103 A/B 
a-3104 A/B 
D-3KB A/B 
E-3107 A/B

OXYGEN COMPRESSOR
NITROGEN COMPRESSOR
AIR SEPARATION PACKAGE
LIQUID OXYGEN VAPORIZATION PKG.
C-3101 A/8 INLETAlflFILTERS
C-3101 A/a INLET SILENCER
C-3101 A/fl DISCHARGE SILENCER
C-3101 A/B VLNT SILENCER
C-3101 A/B 2VH STAGE INTERCOOLER K 0. DRUM 
C-3101 A/B 2 ;TAGE INTERCOOLER

■GENERAL NOTES
1- fWEC lOW POINT 6«*D£ EL. OF lOO'-O- 15 EQUAL 
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NOTES

2.

LINES ARE DESIGNED FOR OPERATING TEMP­
ERATURE AND PRESSURE UNLESS DESIGN 
CONDITIONS INDICATE OTHERWISE

INSULATION THICKNESS IS BASED ON OPERA 
TING TEMPERATURE UNLESS OTHERWISE 
NOTED
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-59 A3.
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FORM NO 135 905

(cry) FOSTER WHEELER ENERGY CORP. CONTRACT: 15-1103 LINE CLASSIFICATION FLOW SHEET NUMBER & REVISION
PAGE| °F^WJ PROCESS PLANTS DIVISION SECTION: 3, | f) LIST

REVISION ORIGINAL 1 2 3 4 5 6 7 8 9 10 11

DATE q/ioliq TSJTJrf fO/zzM

LINE NUMBER LINE EXTREMITIES OPER MTING DES IGN —
INSULATION PLAN OR

ISOMETRIC
DRAWING NO

PIPE
WALL
THK

FLU
CAT REMARKS

tel/.SIZE SERIAL SPEC FROM TO
TEMf
°F

PRESS
PSIG

TEMP
°F

PRESS
PSIG TYPE THK

1 N D/oDI f’n -Ty-^JAi ataiox -4U" CC y? z

4 l.FJ nfem f'o IN-DAOI A-^IOS - 4 ) T L ck &

f, A A-^i/)t ul piO JLL 2

14 A A- 41 OX rfA-'iriF/^f . aX 5 JXl - o

1 ^,1. /l4 Uil O \

1 41 ’Af lli A- 4lox 440 £B> H4 2
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PIPING MATERIAL SPECIFICATION LISTING
Pipe
Spec Service Class Material Ca

A General Service 150 CS .050
A2 General Service 150 CS* .050
Ad Corrosive Service 150 CS .125
Ad 2 Corrosive Service 150 CS* .125
he Corrosive Service 150 CS/SS .250/.030
Ae2 Corrosive Service 150 CS*/SS .250/.030
Ae3 Corrosive Service 150 CS**/SS .250/.030
Af Steam 150 CS .050
Af 1 Power Piping Code 150 CS .050
Ak Fuel Gas, Non-Corr. Gases 150 CS .050
An Corrosive Services 150 CS .1875
An 2 Corrosive Services 150 CS** .1875
Ar Gasifier Effluent 150 Refrac. Lined -
Ax Sulfur 150 - .125
Ay Corrosive Service 150 CS-Polypro. Lined -
Bb Steam 300 CS .125
Bbl Power Piping Code 300 CS .125
Be Gasifier Effluent 300 lisCr-^MO, Incoloy Clad. -
Bd Corrosive Service 300 CS .125
Bf Corrosive Service 300 C - %MO .125
Bf 2 Corrosive Service 300 C - JjMO .125
Bk Fuel Gas, Non-Corr. Gases 300 CS .050
Bn Corrosive Service 300 l^Cr-^MO .125
Bn 2 Corrosive Service 300 l^Cr-^MO .125

Db Steam 600 CS .125
Dbl Power Piping Code 600 CS .125
Dc Gasifier Effluent 600 l^Cr-JsMO, Incoloy Clad. -
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PIPING MATERIAL SPECIFICATION LISTING (Cont'd.)

Pipe
Spec Service Class Material Ca

Fb Steam 1500 CS .125

L Category D 125 CS .050
La Drinking Water 125 Galv Steel .050
Lc Water 125 CS .050
Lf Firewater 125&175 CS .063

Ra Oxygen - Gaseous 150 304L .030
Rh General Service 150 304L .030
Rn Nitrogen - Liquid 150 304L .030
Ro Oxygen - Liquid 150 304L .030
Rc Corrosive Service 150 304 .030

Sh General Services 300 304L .030

Uc Chemical Injection 600 304L .030
Eb Steam 900 CS .125
Ebl Power Piping Code 900 l^Cr-^MO .125

P Chlorine Water Soln Special PVC —

* Killed
**Killed W.316 Trim
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mlgw/doe industrial fuel gas
DEMONSTRATION PLANT PROGRAM

DEMONSTRATION PLANT 
MECHANICAL DESIGN

4.0 EQUIPMENT LIST

Attached is a tabulation listing the equipment included in this 
unit. The item number corresponds to that called out on the 
Engineering Flow Diagram. The number shown under Engineering 
Flow Diagram (EFD) is the last digit of the appropriate EFD for 
reference.



(-OHM NO 13S-904

(C7/) FOSTER WHEELER ENERGY CORP. CONTRACT: 15-220T
\)W/ PROCESS PLANTS DIVISION SECTION: 310

EQUIPMENT LIST
NAME OF UNIT

AIR SEPARATION
PAGE 1 OF 3

CLIENT: HT,GW/DOE
LOCATION: MEMPHIS, TENNESSEE

REVISION

OATE

ORIGINAL

5/8/79 6/4/79 7/6/79 7/25/79 18/2Q/79 19/19/79
CLASS 1 I EM NO. DESCRIPTION EFD REO'N. NO P. O. NO. REV.

1st Staqe Intercooler K.O. DrumD-310]A } 11 31 A 5
D-310IB 1st Staqe Intercooler K.O. Drum 1 1131A 5
D-3102 Aftercooler K.O. Drum 1 1 1 31R 1
D-3103A/ 3 2nd Staqe Intercooler K.O. Drum 1 1131C 5

TK-3101 Liquid Nitroqen Storaqe Tank 6 1919B Item Relocated from Area 470 to Area 310 5
TK-3102 Liquid Oxyqen Storaqe Tank 3 1919D 1

DRUMS

TANKS



f-OHM NO 135 904

FOSTER WHEELER EWERGY CORP.
I'HOCESS PLANTS DIVISION

CONTRACT: 15-2203
SECTION: 310 EQUIPMENT LIST

CLIENT: MLGW/DOE REVISION ORIGINAL 1 2 3 4 5
LOCATION: MEMPHIS, TENNESSEE DATE 5/8/79 6/4/79 7/6/79 7/25/79 8/20/79 9/19/79

CLASS ITEM NO DESCRIPTION EFD REQ'N. NO P’O. NO. REV.

EXCHANGERS E-3101A Air Compressor 1st Stage Intercooli ;r 1
:r 1

1211c 5

COMPRESSORS

E-3101B Air Compressor 1st Stage Intercooli 1211G 5
E-3102 Air Compressor AEtercooler 1 1211B 1
E-3103 Oxygen Compressor 1st Stage

Intercooler 3 1211C 1
E-3104 Oxygen Compressor 2nd Stage

Intercooler 1211D 1
E-3105 Oxygen Compressor 3rd Stage

Intercooler 3 1211E 1
E-3106 Oxyaen Comoressor Recirculation

Cooler 1211F ?
E-3107A/I i Air Compressor 2nd Stage Inter- 1 1211H 5

cooler

C-3101A Air Compressor A (Turbine Drive) 1 1321A 1
C-3J01B Air Compressor b (Motor Drive) 1 1321A 1
C-3102 Oxyqen Compressor 3 1321B 1
C-3103A Nitroqen Compressor A 4 1321C 2
-C=31Q3B Nit-rngpn rnmprec;c;rir B 4 1321C 2

—

NAME OF UNIT

AIR SEPARATION PAGE 2 OF 3



FORM NO 13!i 904

FOSTER WHEELER ENERGY CORP.
PROCESS FLAN I S DIVISION

CONTRACT: 15-2203
SECTION: ________

EQUIPMENT LIST
NAME OF UNIT

AIR SEPARATION
PAGE 3 OF 3

CLIENT

1 OCATION

MLGW/DOE REVISION ORIGINAL 1 2 3 4 5

MEMPHIS, TENNESSEE DATE 5/8/79 6/4/79 7/6/79 7/25/79 8/2Q/79 9/19/79
ITEM NO OESCRIP1 ION EFD REO'N. NO P O NO. REV.

A-3101 Ait Separation Package
Liquid Nitrogen Vaporization Pkg. 6

1919A 1
5A-3102 1919B Item Relocated from Area 4'

cated from Area 4'
?0 to Area 3T0

A-3103 Instrument Nitrogen Vaporization Item Relo 70 to Area 310 5
Pkg 6 19J-9B _ 

1919DA-3104 Liquid Oxvqen Vaporization Package 3 1
2

E-3101A Air Filter 1397A r
F-3101B Air Filter 1397A 1

SL-3101 Waste Nitrogen Silencer 2 1919A 1

SL-3102B
C-3101A Inlet Silencer 1. 1397A PART OF F-3101 A/B Pkg, 4
C-3101B Inlet Silencer 1 1397A 4

SL-3103A C-3101A Discharge Silencer 1 1397A 4

SL-31MA
C-3101B Discharge Silencer 1 1397A 4
C-3101A Vent Silencer X

1
1397A 4

C-310IB Vent Silencer 1397A 4

—

CLASS

MTSC .



mlgw/doe industrial fuel gas
DEMONSTRATION PLANT PROGRAM

DEMONSTRATION PLANT 
MECHANICAL DESIGN

5.0 EQUIPMENT AND MECHANICAL SPECIFICATION

This section contains equipment and mechanical specifications 
(requisitions) for items employed within this unit. Refer to 
the appropriate Equipment List for a complete cross reference of:

Class (type of equipment)
Item Number (indicated on Engineering Flow Diagram) 
Description
Engineering Flow Diagram 
Requisition Number
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36
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04

K M

THICKNESS

TAN. LENGTH

30-0O. A. LENGTH

V' Zz /JUTS MOLDED OAZ EDGE A/JD SPACED O/J 34" CE//7EPS 
ikl &C7H D ! R EC7 / OfiJS SEE EMQ, STD. /O& Jd-/
FOP 4" C MM SUPPORT RIDS. SEE EDS STD. /<?3 /3. /.

DRAWN P-0. */■*</7*)

CHECKED

APPROVED

FOSTER WHEELER ENERGY CORPORATION,
lift SOUTH ORANGE AVENUE. LIVINGSTON.

NEW JERSEY

REV. DATE BY DESCRIPTION

REFERENCE DRAWINGS. REQUISITIONS. STANDARDS

2203-4- //-E

i DT ERCOOLEP KO DRUM 0-3/0/ */£> 

A/K SEPA/KAT/OR/ S SECT/OAJ 3/0) 

M LG rS / D o E

MEPIPH/S 7 EDUESSe E

CONTRACT NUMBER

/5 - 4 203>

REQUISITION NUMBER
2Z3/-//3/-A

P.O NUMBER

DRAWING NUMBER

Z203-4-//-/ O

REVISIONS
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. 13
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10
1

THIS VUML AND ITS aUPFORTS HAVE NOT MEN 
DEMO NED TO WITHSTAND A FLOODED ON HYDROSTATIC 
TEST CONDITION IN THE VERTICAL POSITION.
CONTACT FOSTER WHEELER ENERGY CORPORATION 
PRIOR TO ANY REQUESTED FIELD TEST.

VESML FABRICATOR TO SUPPLY AND INSTALL (AS MARKED)
□ TRAYS (TRAYS SUPPLIED BY OTHERS)
□ TRAY SUPPORTS
O INSULATION ATTACHMENTS 
O FIREPROOFING ATTACHMENTS 
O PLATFORM AND LADDER ATTACHMENTS
□ PIPE SUPPORTS

VESSEL MUST BE SHIPPED WITH ORIENTATION 
MARK UP

RELEASES

IR DATE
DATE

OF
ORDER

ISSUED FOR

PURCHASE SHELL AND HEAD MAT­
ERIAL. PREPARE SUT DO NOT 
SUBMIT SHOP DETAIL DRAWINGS.

ISSUE CHECKED FOSTER WHEELER 
DRAWING. PURCHASE ALL OTHER 
MATERIALS. FINALIZE AND SUBMIT 
CHECKED SHOP DETAIL DRAWING 
WITHIN ONE WEEK OF RELEASE 
DATE. PROCEED WITH COMPLETE 
FABRICATION.

FIELD CONSTRUCTION

NOZZLE CHART
CONN

NO.

z.

SIZE

36
34,
ao

ANSI
RATING
/50 fi-F.
/50m*.F.
/50WK.F.
/SO^X.F.

'jsoy.F

/SG^f-F

SERVICE

VfiPOK /VI FT

VAPOA. OUTIET

LIQUID OUTLET
V E V / 
yiAMvJP'f

STFPWOUT

L G

1 ITEM NO: D-3 IP/ P/A NO. REQ'O: TWO
2 SERVICE: /PTEP C OOL EK /CO DRUM
3
4 OPER. PRESSURE ABOVE NORM: ^ro PSIG
6 LIQUID LEVEL MAX: 20 PSIG
6

DESIGN PRESSURE
INT: 41 PSIG

7 EXT: — PSIG
8 OPER. LIQUID HOLD UP PRESS: /«5 PSIG
9 OPER. PRESS. DROP THRU VESSEL: O-J PSIG
10 MAX. RELIEVING PRESS. AT TOP HD: ZL E PSIG
11 MAX. OPER. TEMPERATURE: /02 9P
12 DESIGN TEMPERATURE: /52 °F
13 SPECIFIC GRAVITY (PROCESS FLUID): TO

NO 
REOI ■

/
/

/ v-iAF-
REV. DATE BY

PET. PS A/OTFU

DESCRIPTION
REVISIONS

14
16
16
17
II
19
20
21
iL
23
24
26
26
27
21
iL
30
31

iL
iL

iL
iL
iL

JL
40
41
42
43

JL

WIND DATA: SPEC. 3200- dO A!

EARTHQUAKE DATA: SPEC. Z2OQ-40AI
ZMl-.ASrtESECTM DM ! STAMPED: TES
P.Wil.T. FOR CODE: UO FOR PROCESS: A/O
RADIOGRAPHED: SPOT
JOINT EFFICIENCY:
CORROSION ALLOW. / CLAD TK: ^
MAT'L. SHELL: SP -285-C
MAri, HEADS: SA-2.&5-C
NArL. SUPPORTS: SA-2&5-C
MAT-L. FLANGES: SP-/&/-$*/
IIAT*L. NOZZLES: SP - - A OR £>
EXTERNAL BOLTING: 7-!r /?<2 ~2P
INTERNAL BOLTING: C.AP.&OV S7EEL
GASKETS: Fla THK, CQPIPZESSED ASSES TPS'
TYPE OF HEADS: ELUpTlOAF
INSULATION: /JO
PAINT: PREPARATION:

PRIMER:
COATS:
PARTS:

SHIPMENT: O/TB p! BC£

EMPTY WGT: (EXC. REMOVABLE TRAYj): £ % 7JO LSS.
WATER (ONLY) WGT: / 7d.pOO LBS.
REMOVABLE TRAY WGT: LBS.
PACKING. CATALYST. ETC. WGT: LBS.
INSULATION WGT: LBS.
GUNITE WGT:
OPER. LIQUID WGT:

LBS.
^ ioPOQ LBS.

FOSTER WHEELER ENERGY CORPORATION, no sot

REFERENCE DRAWINGS, REQUISITIONS. STANDARDS
ZZ05-4- - ! / -1, P/JG. S TD. /03M. /
SPEC. Z Z DO- lOAl /0&I5J

J/A I
/>ooA

DRAWN PM.

CHECKED

APPROVED

/ KJ T Eft COOLER KO DZUM 0-3/0/ R/& 

A/P OEPRKA7IO/J CCECT/QAJ 3/0) 

ML <j N/ D O £

MEMpp/S 7E/JRPSSPE

CONTRACT NUMBER
/5-3Z03

REQUISITION NUMMR

223/- 1131 - A

P.O. NUMBER

DRAWING NUMBER

2ao3-4-n-a

REV.

z

Lh

LL
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/A/ BOTH D/R ECT / OMJ PEE E/J$. STD. /0& /4-E 

a. POK 4-“ CMP? SUPPORT RnJq- SEE EU&. STD. /OB /5. /

REFERENCE DRAWINGS. REQUISITIONS. STANDARDS

2203 - 4.-H-4-
DRAWN Ph

CHECKED

APPROVED

AFtbp Cooler ko drum D-3ioa

R/R S ERR KRT/CAJ CSCCT/O/J 3/0) 

APLOIA/ / DOE

MEMPHIS / E/JaJ ESS E E

CONTRACT NUMBER

/ S-2 203

REQUISITION NUMBER

2Z3I-/JBI -&

P.O NUMBER

DRAWING NUMBER

2203-ZL-//-3 J

FOSTER WHEELER ENERGY CORPORATION,
II* SOUTH OftANGS AVENUE. LIVINGSTON.

NEW JERSEY,

REV. DATE BY

/?<? / .-4\. MO /c S’
DESCRIPTION

REVISIONS
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1 - THIS VUML AMO ITS SUPPORTS HAVE NOT MEN
DESK!NED TO WITHSTAND A FLOODED OR HYDROSTATIC 
TEST CONDITION IN THE VERTICAL POSITION.
CONTACT FOSTER WHEELER ENERGY CORPORATION 
PRIOR TO ANY REQUESTED FIELD TEST.

2 VESML FABRICATOR TO SUPPLY AND INSTALL (AS MARKEDI
□ TRAYS (TRAYS SUPPLIED BY OTHERS)
D TRAY SUPPORTS
□ INSULATION ATTACHMENTS
□ FIREPROOFING ATTACHMENTS
□ PLATFORM AND LADDER ATTACHMENTS
□ PIPE SUPPORTS

VESML MUST BE SHIPPED WITH ORIENTATION. 
MARK UP

RELEASES
ffll DATE

DATE
OF

ORDER

ISSUED FOR

PURCHASE SHELL AND HEAD MAT­
ERIAL. PREPARE BUT DO NOT 
SUBMIT SHOP DETAIL DRAWINGS.

ISSUE CHECKED FOSTER WHEELER 
DRAWING. PURCHASE ALL OTHER 
MATERIALS. FINALIZE AND SUBMIT 
CHECKED SHOP DETAIL DRAWING 
WITHIN ONE WEEK OF RELEASE 
DATE. PROCEED WITH COMPLETE 
FABRICATION.

FIELD CONSTRUCTION

NOZZLE CHART
CONN

NO.

/

4

7

size

36
36

2
2

3

ANSI
RATING
/SO g.F
150 fiF
TstrJ.

/ 50X£-F.

SERVICE

\//>P0£ /h/LET
VAPOA. O/J TIE 7
L/QU/D OUTLET
VE/U/

STEAMOUT

T.C.

NO
REQ*t

14
IS

/ JL
/ JL

it
19
20
JL
JL
23
24
2S

JL
28
JL
30
31

33

/

JL

JL
A?/*/

itfvjDATEl BY
2'

41

DESCRIPTION
JL
43

REVISIONS

1 ITEM NO: D-3/02 NO.REQ'D : /?* / E
2 SERVICE: APTEP C o oL E A /cD DPUM]
3
4 OPER. PRESSURE ABOVE NORM: TO PSIG
5 LIQUID LEVEL MAX: TO PSIG
6

DESIGN PRESSURE
INT: • f PSIG

7 EXT: — PSIG
8 OPER. LIQUID HOLD ■ UP PRESS: /- 75 PSIG
9 OPER. PRESS. DROP THRU VESSEL: o. / PSIG
10 MAX. RELIEVING PRESS. AT TOP HD: ' r PSIG
11 MAX. OPER. TEMPERATURE: / oo ° f
12 DESIGN TEMPERATURE: /SO QP
13 SPECIFIC GRAVITY (PROCESS FLUID): /■

WIMP DATA: iS PEE ■ E ZOO - dOA

EARTHQUAKE DATA: SPE- "200 - 40 A j
CODE: SBCT, M Qt, STAMPED: Y-r 2
MULT. FOR CODE: UO FOR PROCESS: MO
RA0I0GI kPHED: SPOT
JOINT EFFICIENCY: 35 /
C088QSI0N ALLOW.! CLAP TK: ^-25
MAT'L. SHELL: SA Z35 C
MAT'L. HEADS: lA 235-
MAT'L. SUPPORTS: SA 233-C

MAFL. FLANGES: TA S/-3P

MAT'L. NOZZLES: SA / Olo A
EXTERNAL BOLTING: SA

OA
T

INTERNAL BOLTING:
U -j •*—

■ <r cr—' A A 3 ^7/U
GASKETS: !Slz TAP. COrt-PESSEp AS3 Es
TYPE OF HEADS: E LL ' PT CA^
iwaLAIlQtt AJC
PAINT: PREPARATION:

PRIMER:
COATS:
PARTS:

SHIPMENT: 5^3 P. E Q-5

EMPTY WGT: (EXC. REMOVABLE TRAYS): £££££iK,
WATER (ONLY) WGT: 2. 2 4.000 LBS.
REMOVABLimAYWGT:
PACKING. CATALYST. ETC WGT: LBS.
INSULATION WGT: LBS.
LUNJTE WGT: LBS.
OPER. LIQUID WGT: 42.400 lbs.

drawing thb propkrty op thb FOSTER WHEELER ENERGY CORFORATION. no south orangb avenue,

LIVINGSTON, NEW JERSEY, AND IS LBNT WITHOUT CONSIDERATION OTHER THAN THE BORROWER'S AGREEMENT THAT 

IT SHALL NOT SB LENT OR DISPOSED OP DIRECTLY OR INDIRECTLY NOR USED FOR ANY PURPOSE OTHER THAN THAT 

FOR WHICH IT IS SPECIFICALLY PURNISHSO. THB APPARATUS SHOWN IN THB DRAWING IS COVERED ST PATENTS.

REFERENCE DRAWINGS. RIQUISITIONt. STANDARDS
2 203 - 4 -J/-3 , Eua. STD. /OA /4.I
Spec. ZZOD-/OA ! /0&/5.I

/ / A 1
/ > ooA

DRAWN p, s oP/?1/

CHECKED

APPROVED

AFTER COOLER RO DRL/tmj O-A/OZ 

A/R S E PAIR A T1 O/J SSSC7/GR 3/C)

MO Oj M / D OE

on EM PH JS EUME SSEE

CONTRACT NUMBER

/£ -2203,

REQUISITION NUMMR
2231-031-3

F.O. NUMMR

DRAWING NUMBER

2203-4 -H -4-

REV
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NOTES:

1 • VESSEL FABRICATOR TO SUPPLY AND INSTALL (AS MARKEDI
□ PLATFORM AND LADDER ATTACHMENTS

□ INSULATION ATTACHMENTS

□ PIPE SUPPORTS

ORIENTATION PLAN

DWG
REV.

releases
DATE

DATE
OF

ORDER

ISSUED FOR

PURCHASE SHELL AND HEAD 
MATERIAL PREPARE SUT DO NOT 
SUBMIT SHOP DETAIL DRAWINGS.

ISSUE CHECKED FOSTER WHEELER 
DRAWING. PURCHASE ALL OTHER 
MATERIA .5 FINALIZE AND SUBMIT 
CHECKED SHOP DETAIL DRAWING 
WITHIN ONE WEEK OF RELEASE 
DATE PROCEED WITH COMPLETE 
F ABRICATION

1 ITEM NO: 3 - 3 ■■ 0 NO.REQ'D: ~r/UQ
2 SERVICE. SeOCfUQ STPQE iU -E4.COO- E<
3 a. o. n*uy
4 OPER PRESSURE ABOVE NORM: PSIG
* LIQUID LEVEL MAX: Id A PSIG
6 DESIGN PRESSURE

INT: ' P ! PSIG
7 EXT: PSIG

FIELD CONSTRUCTION

NOZZLE CHART

CONN

NO

U)

SIZE

31*

ao

ANSI
RATING
£DDE
jm-,

J5Q** F,

/SO
/SQ*X,F

SERVICE

■OSPOZ ,K/LE7
vppo/i outi- a /
l/Qui]? OUTLET
LG, L C.
y/p/j /up y
sSTeuty out

NO.

REQ'

/
/

REV. DATE BY DESCRIPTION

REVISIONS

VESSEL DATA

10
11
12
13
14
15
16
17

19
20
21
22
23
24
2S
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

OPER LIQUID HOLD OPPRESS: J. Pf • ^ PSIG
OPER.PRESS.DROP THRU VESSEL : PSIG
MAX RELIEVING PRESS.AT TOP HD -
MAXOPER.TEMPERATURE:

PSIG
03

DESIGN TEMPERATURE / 5 3
SPECIFIC GRAVITY (PROCESS FLUID): /. O
WIND DATA: : 6'd - LOP /

EARTHQUAKE DATA: 2200 - 40P/
CODE '-PUrtE /STAMPED :
P.W.H.T. FOR CODE: Up FOR PROCESS:
RADIOGRAPHED:
JOINT EFFICIENCY:
CORROSION ALLOW./CLAD TK. as
MAT'L.SHELL: SA -285
MAT'L.HEADS:
MAT’L.SUPPORTS:

SA - 2 8S -C
:a -sg

MAT'L.FLANGES. PES - ,QP !
MAT'L.NOZZLES: PEA - /QA!
EXTERNAL BOLTING: SA-. IBS 7 ^ j-UU - ZH
INTERNAL BOLTING:
GASKETS: /,/c THS. P S3 ES TQS
TYPE OF HEADS: SLL/PTJCPL
INSULATION: V .V
PAINT: PREPARATION:

PRIMER:
COATS:
PARTS:

SHIPMENT: p/FCE

EMPTY WGT.
WATER(ONLY)WGT. / / s OOP

LSS.
nr

INSULATION WGT: LBS.
GUNITE WGT. LBS.
OPER.LIQUID WGT LBS.

this drawing \% the fRORERTY of the FOSTER WHEELER ENERGY CORPORATION, no •outh orange avenue. 

LIVINGSTON. NEW JERSEY, AND IS LENT WITHOUT CONSIDERATION OTHER THAN THE SORROWER S AGREEMENT THAT 

IT SHALL NOT SE LENT OR DISFOSED OF DIRECTLY OR INDIRECTLY NOR USED FOR ANY FURFOSE OTHER THAN THAT 

FOR WHICH IT IS SFECIFICALLY FURNISHED THE APPARATUS SHOWN IN THE DRAWING IS COVERED SY PATENTS

REFERENCE DRAWINGS. REQUISITIONS. STANDARDS

PaJO.STD, J3&/2J, /oa /5. /
Z 20 0 - - OP l //OOP, 40 AI

DRAWN P, i . shj

CHECKED

APPROVED

^ EC O/JQ ETAGC CQ/OPZESSO £ //J7S< COOLtF
K, O. O/CUM D- a/L?3 #/& 

E€PA/°A> T/O/J SCOT-3 IO 
SOL 6 t/J / D 0 E

ypypri/E r 5 P/J es s ee

CONTRACT NUMBER

,5 - Z a 03

REQUISITION NUMBER

Z3! - //3 / - £

P.O. NUMBER

DRAWING NUM9&R

z Z03- 4- - // -//S

REV
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FORM MO. 135- 128 A MATERIAL REQUISITION shell * tube
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ALTERNATE DESIGN FOSTER vvHEELM ENERJf CCftmAfelON
10 SOUTH ORANGE AVENUE, LIVINGSTON. N. J.

EXCHANGERS 

PAGE i OF I
CONTRACT NO. IS- 223 J REQ'N. NO. 2231 “ IZU G DATE 7/2/7?
CUSTOMERS NAME MLGW/DOE location Memphis , Tennessee

SUPERSEDED 3Y
CHANGE NO. C- I

DATE 9(17/73 
SERVICE OF UNIT Aft COMPRESSOR INTERCOOLERS

C-2 C-3 C-4 C-5 C-6

ITEM NO. £-3101 A
SIZE 'Z'ZEli TYPE WtN OPSCMU (fcXix) CONNECTED IN
SQ.FT.SURF./UNIT SHELLS/UNIT 0N£ SQ. FT. SURF . / SHELL (

PERFORMANCE OF ONE UNIT

SHELL SIDE TUBE SIDE
FLUID CIRCULATED Cooling water. A IK
TOTAL FLUID ENTERING 970,000 LB/HR 385,044 LB/hr

VAPOR lb/hr lb/hr

LIQUID 970,0')? lb/hr lb/hr

STEAM lb/hr 13,755 lb/hr
NON-CONDENSABLES lb/hr 371,289 lb/hr

FLUID (VAPORIZED)(CONDENSED) lb/hr lb/hr

STEAM CONDENSED lb/hr 7Ji37 lb/hr

GRAVITY 0-993
VISCOSITY C. P. 0-7 Ava
MOLECULAR WEIGHT 28-35 Wet ; 28-?64 d*t

SPECIFIC HEAT 0993 btu/lb-°f 0-249 BTU/LB-°F
THERMAL CONDUCTIVITY btu/hr-ft-°f btu/hr-ft-°f
LATENT HEAT BTU/LB Steam = 1035-8 btu/lb
TEMPERATURE IN SS °F “^33i
TEMPERATURE OUT 118 OF 102 op
OPERATING PRESSURE. INLET 70 (fESSS) (PSIG) (PSIA)(*?gS)
NO. PASSES PER SHELL ONE ONE
VELOCITY FT/SEC FT/SEC
PRESSURE DROP - ALLOW. CALC'D. 10 PSI 3*f PSI 1-2 PSI 1 1-2 PSI
FOULING RESISTANCE. MIN. 0-00 1 O-ooZ
HEAT EXCHANGED - BTU/HR. 29,^00,000 MTD CORRECTED-°F
TRANSFER RATE - SERVICE 23- CLEAN

CONSTRUCTION OF ONE SHELL

DESIGN PRESSURE I OO PSIG 4 PSIG
TEST PRESSURE per code PSIG PER CODE PSIG
DESIGN TEMPERATURE 170 °F 381 0 F
TUBES CS. NO. ZS3! O.D. C"73
SHELL C. S- I ■ D ■ 3 7"

BWG ji* ;ni n LENGTH ** PITCH WfS £
SHELL COVER I NTEG)(REMOV)

CHANNEL OR BONNET C- S. CHANNEL COVER
TUBESHEET - STATIONARY C-S TUBESHEET - FLOATING ~
BAFFLES - CROSS C- S TYPE 5E0M FLOATING HEAD COVER
BAFFLES - LONG - T*££ p- 'tf'* "i ^/D-0‘Z IMPINGMENT PROTECTION Yes
TUBE SUPPORTS c-s.
TUBE TO TUBESHEET JOINT
GASKETS
CONNECTIONS - SHELL SIDE IN 10' OUT
CONNECTIONS - TUBE S I DE L) in OUT

J>^o •
RATING (50# R?
RATING )50 # RF

CORROSION ALLOWANCE - SHELL SIDE Va"UT
CODE REQUIREMENTS SECT VH) T)lWi $ JOBSPEC. 2200- 21 Al

TUBE SIDE '/a' IN.
TEMA CLASS R

REMARKS: (I) NOZZLE & SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 2|B|
jZ) FOR GENERAL NOTES REFER TO REQ'N. 2200 -(200/1 WHICH IS AN INTEGRAL PART OF THIS REO'N
(2) One Additional Duplicate Item Required TAG £-3(01 B



FORM NO. 135-I 28 A

110 SOUTH ORANGE AVENUE, LIVINGSTON, N. J. PAGE I OF »

MATERIAL REQUISITION shell 4 tube
FOSTER WHEELER ENERGT CORPORATION EXCHANGERS

CONTRACT NO. 15-2231 REQ'N. NO . 2221- 12 MB DATE <17179
CUSTOMERS NAME MLGW/DOE LOCATION Memphis , T£NNESS££

SUPERSEDED 3Y

CHANGE NO. c-l C-2 C-3 C-4 C-5 C-6
DATE 6/lbl79 6/2^171 5/rr/79 7/26/7?

SERVICE OF UNIT AtR Compressor Af7ercooler ITEM NO. £-3102
SIZE TYPE NEN 5r£ ' H 0 R 1 2 )( *£**) CONNECTED IN —
SQ.FT.SURF./UNI x ( |C ZjHIj1 ( E F F ) SHELLS/UNIT ONE SQ. FT. SURF./SHELL ( fftn* 15,404 '

PERFORMANCE OF ONE UNIT

SHELL SIDE TUBE SI DE
FLUID CIRCULATED COOLING W/RTER AiR
TOTAL FLUID ENTERING 460,000 LB/HR 743,760 LB/HR

VAPOR lb/hr lb/hr

LIQUID 460,000 LB/HR lb/hr

STEAM lb/hr «,/82 LB/HR
NON-CONDENSABLES lb/hr 742,578 LB/HR

FLUID (VAPORIZED)(CONDENSED) lb/hr lb/hr

STEAM CONDENSED LB/HR 4338 LB/HR
GRAVITY 0-993 A»s
VISCOSITY 0-7 C-P. ^vs.
MOLECULAR WEIGHT 28-« Wrr ; 28-9Z4 Dry
SPECIFIC HEAT 0-993 -Avg BTU/LB-°F 0-249 BTU/LB-°F
THERMAL CONDUCT IVITY btu/hr-ft-°f btu/hr-ft-°f
LATENT HEAT btu/lb 1034 BTU/LB
TEMPERATURE IN 33 °F l 43
TEMPERATURE OUT 11 8 °F i ob OF
OPERATING PRESSURE. INLET 84-7 (PSIA)(-ft»G) 90-3 (PS^kHPSIG)
NO. PASSES PER SHELL ONE © n F
VELOCITY FT/SEC 62-4 FT/SEC
PRESSURE DROP - ALLOW. CALC'D. 1 0 PSI PSI 3-0 PSI 2-9 PSI
FOULING RESISTANCE, MIN. 0-001 0-00 2
HEAT EXCHANGED - BTU/HR. J 3.800,000 MTD CORRECTED -°F 20-74
TRANSFER RATE - SERVICE 43*2 clean

CONSTRUCTION OF ONE SHELL

DESIGN PRESSURE 10 O PSIG i i PSIG
TEST PRESSURE PER CODE PSIG PER CODE PSIG
DESIGN TEMPERATURE 170 °F 2 1 3 0 F
TUBES C-S- (.* -214) NO. 4019 O.D 3/4 BWG (4 ftmSi LENGTH 20' PITCH
SHELL C. 5- 1 .D 6 4“ SHELL COVER - (1NTEG)(REMOV)
crrA'NMEL -as bonnet C. 5. CHANNEL COVER -
TUBESHEET - STATIONARY C S- TUBESHEET - FLOATING —
BAFFLES - CROSS c. s. TYPE : Sean Vert Cut FLOATING HEAD COVER —
BAFFLES - LONG - p -rH' h/d z O'2 IMPINGMENT PROTECTION res
TUBE SUPPORTS c- s-
TUBE TO TUBESHEET JOINT
GASKETS
CONNECTIONS - SHELL SIDE IN g " OUT 8“ RATING JSTO # R f
CONNECTIONS - TUBE SIDE^X'**-) | N 36" OUT 36'' RATING ISO # RP
CORROSION ALLOWANCE - SHELL SIDE /a" IN. TUBE S IDE '/S” IN.
CODE REQUIREMENTS SECTION V/ll D»V. 1 6 Job Spec. 2200-2lAi TEMA CLASS R
REMARKS: (1) NOZZLE A SUPPORT LOCATION TO BE AS NOTED ON F .W. STD. 21 B I I . 1

(2) FOR GENERAL NOTES REFER TO REQ' N. 2200- IZOO-'A wh ICH IS AN INTEGRAL PART OF THIS REQ'N



FORM NO. 135-I 28 A SHELL K TUBE
EXCHANGERS

MATERIAL REQUISITION
FOSTER WHEELER EMERGE CORPORALIOM

IIO SOUTH ORANGE AVENUE. LIVINGSTON. N. J. PAGE / OF /
CONTRACT NO. IS - 22 3l REQ'N. NO . 2231- 1211 C DATE 6/7/79
CUSTOMERS NAME mew/DOE location Memphis, Tennessee

SUPERSEDED 3Y

CHANGE NO. C- 1 C-2 C-3 C-4 C-5 C-6

DATE 6/lnl 72
SERVICE OF UNIT OlYGEH COMPRESSOR 1STSTAGE JfJTER COOLER ITEM NO. E-3103
SIZE 47-192 TYPE NS.N 5PEO/1L ( HOR1 n( ) CONNECTED IN -
SQ.FT.SURF./UNI T 4 900 SHELLS/UNIT ONE SQ. FT.SURF./SHELL (ftTn)4900

PERFORMANCE OF ONE UNIT

SHELL SIDE TUBE SI DE
FLUID CIRCULATED Cooling Wayer 98 Vol.% 02 “ 2 Vol.7o Nz

TOTAL FLUID ENTERING 114 ,900 LB/HR 162,510 LB/HR
VAPOR lb/hr lb/hr

LIQUID 114,900 LB/HR lb/hr

STEAM LB/HR LB/HR
NON-CONDENSABLES LB/HR 132,510 LB/HR

FLUID (VAPORIZED)(CONDENSED) lb/hr LB/HR
STEAM CONDENSED lb/hr LB/HR
GRAVITY 0*993 Avg.
VISCOSITY C.P- 0*1 Ayg.
MOLECULAR WEIGHT 31*92
SPECIFIC HEAT 0*998 Ayg• btu/lb-°f 0-221 BTU/LB-°F
THERMAL CONDUCT IVITY btu/hr-ft-°f BTU/HR-FT-°F
LATENT HEAT btu/lb BTU/LB
TEMPERATURE IN 88 °F 198 °F
TEMPERATURE OUT 11 8 °F 102 °F
OPERATING PRESSURE, INLET 70 (P^A)(PSIS ) 27-6 (PSIA)(*3tC)
NO. PASSES PER SHELL ONE ONE
VELOCITY ft/sec 78 FT/SEC
PRESSURE DROP - ALLOW. CALC 3. 10 PSI 1-2 PSI 0 •7 PSI >7 PSI
FOULING RESISTANCE. MIN. 0*001 0*0005
HEAT EXCHANGED - BTU/HR. 3.44 8.000 MTD CORRECTED -°F 37-9
TRANSFER RATE - SERVICE 18- <s CLEAN

CONSTRUCTION OF ONE SHELL

DESIGN PRESSURE IOO PSIG 38 PSIG
TEST PRESSURE PER CODE PSIG PER CODE PSIG
DESIGN TEMPERATURE 1 68 °F 250 °F
TUBES 304 S- S- (A-ZU9) NO. H93 O.D . 1*0 bwg i4 LENGTH 16' P TCH I'/m"A
SHELL C-S- 1 .D .47" SHELL COVER - (INTEG)(REMOV)
CHANNEL OR BONNET 304 S • S. CLAD CHANNEL COVER -
TUBESHEET - STATIONARY 304 S-S- CLAD TUBESHEET - FLOATING -
BAFFLES - CROSS c.s- TYPE 5£GM. VfRTCuT FLOATING HEAD COVER -
BAFFLES - LONG — ; H/D - 0. 2 IMPINGMENT PROTECTION YES
TUBE SUPPORTS C- 5-
TUBE TO TUBESHEET JOINT
GASKETS
CONNECTIONS - SHELL SIDE IN 4" OUT 4" RATING I50#RF
CONNECTIONS - TUBE SIDE^*"Nl ) 1 N 32" OUT 32" RATING ISO # RF
CORROSION ALLOWANCE - SHELL S IDE V 3 IN. TUBE S IDE - IN.
CODE REQUIREMENTS dSME SECT VIII DIV J £ Jos Specs. 2200-2) Al TEMA CLASS R
REMARKS: (1) NOZZLE S SUPPORT LOCATION TO BE AS NOTED ON F .W. STD. 21 B 1 . 1

(Z) FOR GENERAL NOTES REFER TO REQ' H.Z200-1200A wh ICH IS AN INTEGRAL PART OF THIS REQ'N



FORM NO. 135- I28A MATERIAL REQUISITION
FOSTER WHEELER ENERGY CORPORATION

MO SOUTH ORANGE AVENUE. LIVINGSTON. N. J.

SHELL * TUBE 
EXCHANGERS

PAGE / OF /
CONTRACT NO. 15*2231 REQ'N. NO. 22 31 - 1211 D DATE 6/8/19
CUSTOMERS NAME MLGW/DOE LOCAT 1 ON Memphis , TENNessCE

SUPERSEDED 3Y

CHANGE NO. C-l C-2 C-3 j C-5 C-6
DATE (F//4/72

SERVICE OF UNIT OXYGEN COMPRESSOR 2W05Tfl6£ JntercooLER. ITEM NO. £*3104
SIZE 39-2^0 TYPE NEN Special (,Hj£LV CONNECTED in

SQ. FT. SURF./UN IT 420^ SHELLS/UNIT ON£ SQ. FT. SURF. / SHELL ( 4 204

PERFORMANCE OF ONE UNIT

SHELL SIDE TUBE SIDE
FLUID CIRCULATED COOLING WATER 98 Vol.'/o Oz- 2 Vol.% Nz
TOTAL FLUID ENTERING 144,300 LB/HR 162,510 LB/HR

VAPOR lb/hr lb/hr

LIQUID 144,300 LB/HR lb/hr

STEAM lb/hr lb/hr

NON-CONDENSABLES lb/hr “T6275T0 lb/hr

FLUID (VAPORIZED)/CONDENSED) lb/hr lb/hr

STEAM CONDENSED lb/hr lb/hr

GRAVITY 0- 9 93 A^g.
VISCOSITY C-P- 0 • 7
MOLECULAR WEIGHT 31-92
SPECIFIC HEAT 0-998 /Wg. btu/lb-°f 0-222 BTU/LB-°F
THERMAL CONDUCTIVITY btu/hr-ft-°f btu/hr-ft-°f
LATENT HEAT btu/lb btu/lb
TEMPERATURE IN

u_
o0000 222 °F

TEMPERATURE OUT U 8 °F 1 02 OF
OPERATING PRESSURE. INLET 70 (ft$5S)( PSIG) 45-7 ( PS 1 A) ( P35&-)
NO. PASSES PER SHELL on e ONE
VELOCITY FT/SEC 70-5* FT/SEC
PRESSURE DROP - ALLOW. CALC'D. 10 PSI 1-2 PSI 1-1 PSI M PSI
FOULING RESISTANCE. MIN. 0- OO 1 0- 0005*
HEAT EXCHANGED - BTU/HR. 4,32^000 MTD CORRECTED-°F 4^.88
TRANSFER RATE - SERVICE 22-95* CLEAN

CONSTRUCTION OF ONE SHELL

DESIGN PRESSURE IOO PSIG 5*5 PSIG
TEST PRESSURE PER CODE PSIG PER CODE PSIG
DESIGN TEMPERATURE I6Q °F 275* °F
TUBES 304 5. S.M-2H9) NO. 813 O.D. l-O” BWG 14 LENGTH 20‘ P1 TCH l'/^ A
SHELL C- 5- I.D.39" SHELL COVER - (1NTEG)(REMOV)
CHANNEL OR BONNET 304 S-S- ClAD CHANNEL COVER -
TUBESHEET - STATIONARY 304 S-S- CLAD TUBESHEET - FLOATING -
BAFFLES - CROSS C- 5- TYPE SEGM.VeRtCvt FLOATING HEAD COVER -
BAFFLES - LONG P- 18 Vi," } H/D = 0-2 IMPINGMENT PROTECTION YES
TUBE SUPPORTS C- S-
TUBE TO TUBESHEET JOINT
GASKETS
CONNECTIONS - SHELL SIDE IN- 4" OUT 4" RATING/50#«P
CONNECTIONS - TUBE SIDE IN 26" OUT 26" RATING I5C#RF
CORROSION ALLOWANCE - SHELL SIDE '/8 IN. TUBE SIDE - IN.
CODE REQUIREMENTS ASME SECT. VIII DlV- 1 t Joe Spec. 2200-2) A1 TEMA CLASS R
REMARKS: (1) NOZZLE 4 SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 2IBII.I

(2) FOR GENERAL NOTES REFER TO REQ'N. 2200 ~ 1200 A WHICH IS AN INTEGRAL PART OF THIS REQ'N



FORM NO. 135- I 28 A SHELL * TUBE 
EXCHANGERS

MATERIAL REQUISITION
FOSTER WHEELER EMERGE CORPORAflOIi

IIO SOUTH ORANGE AVENUE, LIVINGSTON. N. J. PAGE I OF I
CONTRACT NO. 15-222! REQ'N. NO. 2231-121) £ DATE 6/8/7?
CUSTOMERS NAME MLGW/DOE LOCATION MEMPHIS, TeNNESSEE

SUPERSEDED 3Y
CHANGE NO. C-l I C-2 C-3 C-H C-5 | C-6

DATE d m/i'} 1
service of unit Oxygen Compressor 3rd Stage Intercooler item no. £-3)05
SIZE 3I-26H TYPE NEN SPECIAL CONNECTED IN -
SQ.FT.SURF./UNIT ( 28^1 SHELLS/UNIT ONE SQ. FT. SURF ./SHELL '(ftn* 28^)

PERFORMANCE OF ONE UNIT

SHELL SIDE TUBE SIDE
FLUID CIRCULATED Cooling Water 98 Voi % 02 - 2 Voi.% Ni
TOTAL FLUID ENTERING J35, 900 LB/HR 162.510 lb/hr

VAPOR lb/hr lb/hr

LIQUID 135,900 LB/HR lb/hr

STEAM lb/hr lb/hr

NON-CONDENSABLES lb/hr I62.SIO lb/hr
FLUID (VAPORIZED)(CONDENSED) lb/hr lb/hr
STEAM CONDENSED LB/HR lb/hr

GRAVITY 0* 993 4vg.
VISCOSITY C.P- 0*7 4vg.
MOLECULAR WEIGHT 31*92
SPECIFIC HEAT 0* 998 4vg. btu/lb-°f o* 222 BTU/LB-°F
THERMAL CONDUCTIVITY btu/hr-ft-°f btu/hr-ft-°f

LATENT HEAT btu/lb BTU/LB

TEMPERATURE IN 88 W 2)5 °F
TEMPERATURE OUT 118 °F 102 °F
OPERATING PRESSURE, INLET 70 (PS3*-)(PSIG) 73*8 (PSI A)
NO. PASSES PER SHELL ONE ONE
VELOCITY FT/SEC 70-8 FT/SEC
PRESSURE DROP - ALLOW. CALC'D. 10 PSI 1-6 PSI 1-8 PSI 1-8 PSI
FOULING RESISTANCE, MIN. O- OOI 0-0005
HEAT EXCHANGED - BTU/HR. 4077000 MTD CORRECTED-°F 42*88
TRANSFER RATE - SERVICE 33*47 CLEAN

CONSTRUCTION OF ONE SHELL

DESIGN PRESSURE IOO PSIG 85“ PSIG
TEST PRESSURE PER CODE PSIG PER CODE PSIG
DESIGN TEMPERATURE 1 68 °F 265' °F
TUBES 304 5-S.^-249) NO. 4$>8 O.D. / • O BWG 14 LENGTH 22' PITCH WA
SHELL C-5- I.D. SHELL COVER ~ (INTEG)(REMOV)
CHANNEL OR BONNET 304 S.S. ClAD CHANNEL COVER ~
TUBESHEET - STATIONARY 304 5-5- ClAD TUBESHEET - FLOATING ~
BAFFLES - CROSS C- S• TYPE SEGm. Vert. Cut FLOATING HEAD COVER
BAFFLES - LONG - P= U>-/8" i H/J0 : 0-2 IMPINGMENT PROTECTION YES

TUBE SUPPORTS C-5-
TUBE TO TUBESHEET JOINT
GASKETS
CONNECTIONS - SHELL SIDE IN 4" OUT 4" RATING /50#RF
CONNECTIONS - TUBE S1 DE (Axial) |N 20" OUT 20" RATING 150 # R?

CORROSION ALLOWANCE - SHELL SIDE '/8" IN. TUBE SIDE - IN.
CODE REQUIREMENTS 4 SME SECT.VUI DIV 1 S Job Spec. 2200-2) 41 TEMA CLASS R
REMARKS: (1) NOZZLE 4 SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 2IBII.I

(2) FOR GENERAL NOTES REFER TO REQ'N. 2200- 1200 A WHICH IS AN INTEGRAL PART OF THIS REQ'N



FORM NO. 135-128 A MATERIAL REQUISITION
FOSTER WP2ELER ENERflJf CORPORATION

10 SOUTH ORANGE AVENUE. LIVINGSTON. N. J. PAGE J OF /

SHELL ^ TUBE
EXCHANGERS

CONTRACT NO. |5- 223t REQ'N. NO. 2231 - I2H F DATE 6/2S/79
CUSTOMERS NAME MLGW/DOE LOCATION r'IcriPHis, TeNNessee

SUPERSEDED 3Y

CHANGE NO. C- I C-2 C-3 C-4 C-5 C-6
DATE

SERVICE OF UNIT 0*Y6£N COMPRESSOR RECIRCULATION COOLER ITEM NO. £‘-3106
SIZE 27-96 TYPE BEU 'HORIZ)( fJJUT) CONNECTED IN —
SQ.FT.SURF./UNIT 85 3 SHELLS/UNIT ONE. SQ. FT. SURF . / SHELL ( fEtT?’ 8 S 3

PERFORMANCE OF ONE UNIT

SHELL SIDE TUBE SIDE
FLUID CIRCULATED Cooutmg Water 98 Voi.% 02+2 Vol.% Ni
TOTAL FLUID ENTERING 163,250 lb/hr 1^0,000 LB/HR

VAPOR LB/HR LB/HR
LIQUID 163,250 LB/HR LB/HR
STEAM lb/hr LB/HR
NON-CONDENSABLES lb/hr \k0,000 LB/HR

FLUID (VAPORIZED)(CONDENSED) lb/hr lb/hr
STEAM CONDENSED lb/hr LB/HR
GRAVITY
VISCOSITY
MOLECULAR WEIGHT 31-92
SPECIFIC HEAT 8TU/LB-°F 0-22 BTU/LB-dF
THERMAL CONDUCTIVITY BTU/HR-FT-°F BTU/HR-FT-°F
LATENT HEAT btu/lb btu/lb
TEMPERATURE IN SS °F 216 *F~
TEMPERATURE OUT 108 °F IIO °F
OPERATING PRESSURE. INLET 70 (PS?Jt)(PSIG) 119-5 (PSIA)(*^&)
NO. PASSES PER SHELL OfJ £ z
VELOCITY FT/SEC FT/SEC
PRESSURE DROP - ALLOW. CALC'D. 10 PSI 3-5 PSI 10 PSI 9-0 PSI
FOULING RESISTANCE. MIN. 0*001 0-OOO5
HEAT EXCHANGED - BTU/HR. 3.265,000 MTD CORRECTED-°F 4 ^ • 8
TRANSFER RATE - SERVICE 85-^ CLEAN

CONSTRUCTION OF ONE SHELL

DESIGN PRESSURE IOO PSIG >30 PSIG
TEST PRESSURE PER CODE PSIG PER CODE PSIG
DESIGN TEMPERATURE 1 68 °F 266 °F
TUBES 30^ S-5-(A-2li9) HO. 256 U O.D. 3/^ ‘ BWG 16 (*=**)

(M IN - LENGTH 8'St. P I TCH /5//6 " A
SHELL C. S- . D. SHELL COVER c. s INTEG)(»g»»)
CHANNEL OR BONNET 30^ S-S- Cl^Q
TUBESHEET - STATIONARY 30^ S.S.Cl/<P

CHANNEL COVER
TUBESHEET - FLOATING -

BAFFLES - CROSS C-5- TYPE Segm. Vsrt. Cot FLOATING HEAD COVER
BAFFLES - LONG P -• IQ/V’ j H/pgQ-iS IMPINGMENT PROTECTION NO (Shew. iNiETfisreND BuNOtf)
TUBE SUPPORTS C- 5-
TUBE TO TUBESHEET JOINT
GASKETS
CONNECTIONS - SHELL SIDE e" OUT RATING ISO # RF

CONNECTIONS - TUBE SIDE 12" OUT 12' RATING ISO # RF
CORROSION ALLOWANCE - SHELL SIDE 78 IN. TUBE SIDE IN.
CODE REQUIREMENTS P5NE SECT. VIII DiV-1 4 Job Spec. 2200-21 A J TEMA CLASS R
REMARKS: (l) NOZZLE i SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 2|B||,

(2) FOR GENERAL NOTES REFER TO REQ1 N. 2200 - 1200 A WHICH IS AN INTEGRAL PART OF THIS REQ’N



FORM NO. 135-128 A

IIO SOUTH ORANGE AVENUE, LIVINGSTON, N. J. RAGE I OF I

MATERIAL REQUISITION shell \ tube
FOSTER WHEELER ENERGY CORPORATION EXCHANGERS

CONTRACT NO. J5 -2231 REQ'N. NO . 2231- 211 H DATE 9/17/7?
CUSTOMERS NAME MLGW/DOE LOCATION Memphis ,Tennessee

SUPERSEDED 3Y

CHANGE NO. C-l C-2 C-3 C-4 C-5 C-6
DATE ^-26-y?

SERVICE OF UNIT flift- COMPRESSOR. Z^STACE ] NTERCOOLER5 ITEM NO. £-3/07A
SIZE 57-240 TYPE nen Special

(HOR12)( ) CONNECTED IN
SQ.FT.SURF./UN IT (ff?n 12,147 SHELLS/UNIT One SQ.FT.SURF./SHELL (EFF) 12,147

PERFORMANCE OF ONE UNIT

SHELL SIDE TUBE SI DE
FLUID CIRCULATED COOLING WATER /AIR
TOTAL FLUID ENTERING 6 17,000 LB/HR 377, 547 LB/HR

VAPOR LB/HR LB/HR
LIQUID 6 17,000 LB/HR lb/hr

STEAM lb/hr 6,253 LB/HR
NON-CONDENSABLES LB/HR 371,289 LB/HR

FLUID (VAPORIZED)(CONDENSED) LB/HR lb/hr

STEAM CONDENSED LB/HR 3,167 LB/HR
GRAVITY
VISCOSITY
MOLECULAR WEIGHT ]n 23-&TS / Out 28- 82
SPECIFIC HEAT BTU/LB-°F 0-24? btu/lb-°f

THERMAL CONDUCT IVITY BTU/HR-FT-°F btu/hr-ft-°f

LATENT HEAT BTU/LB 1028-4 btu/lb

TEMPERATURE IN 88 ®F 261 *F
TEMPERATURE OUT 1 1 8 °F 103 OF
OPERATING PRESSURE. INLET 70 (e&e*)(psig) 80-6 (PSI A)(-pS=t&)
NO. PASSES PER SHELL ONE ON £
VELOCITY FT/SEC 56-4 FT/SEC
PRESSURE DROP - ALLOW. CALC'D. IO PSI IO PSI I-? PSI 1-9 PSI
FOULING RESISTANCE. MIN. 0-00 1 O - O OZ

HEAT EXCHANGED - BTU/HR . 18,500,000 MTD CORRECTED -°F *iO-6l
TRANSFER RATE - SERVICE 37-51 CLEAN

CONSTRUCTION OF ONE SHELL

DESIGN PRESSURE IOO PSIG 7 ~ PSIG
TEST PRESSURE PER CODE PSIG PER CODE PSIG
DESIGN TEMPERATURE 7 T °F 3H OF
TUBES £-5. C^-2m) NO. 3)59 O.D 0-75" BWG 14 {%f$\ LENGTH 20' PI TCH 'S//6 £
SHELL C-S. I.D 5 7" SHELL COVER — ( 1 NTEG)(REMOV)
CHANNEL OR BONNET C • s. CHANNEL COVER -

TUBESHEET - STATIONARY c. S- TUBESHEET - FLOATING -

BAFFLES - CROSS c. s. TYPE SEOM. VERT. CUT FLOATING HEAD COVER —

BAFFLES - LONG - P- iV ; h/d r 0-2" IMPINGMENT PROTECTION YES
TUBE SUPPORTS C- s.
TUBE TO TUBESHEET JOINT
GASKETS
CONNECTIONS - SHELL SIDE in a" OUT 8" RATING ISO^R.P.

CONNECTIONS - TUBE SIDE(4*,flL) | N 30" OUT 30" RATING ISO PR.F

CORROSION ALLOWANCE - SHELL SIDE 78 IN. TUBE SIDE 78 IN
CODE REQUIREMENTS AWE SECT VIII DIV. 1 $ JOB SPEC- 2200- 21 A 1 TEMA CLASS R

REMARKS: (1) NOZZLE 4 SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 2 1 B 1 I . 1
(2) FOR GENERAL NOTES REFER TO REQ'N. 2200-1200 A WH ICH IS AN INTEGRAL PART OF THIS REQ'N
(3) One noditionai. Dvpucate Item Required tag e -3107 B
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REQUISITION

FOSTER WHEELER ENERGY CCRPORRTION PA;' OP 12
CLlENTMemohis Liaht, Gas & Water DivCONTRACT NO. 15-2200 REQUISITION NO. i DATE
SITE Memphis, Tennessee ITEM NO. C-OTO1 A/3 is;-! 7Q
MATERIAL Air Compressors Cl II Oct. 7 9 C4 1

OR C2 CS 1
SERVICE C3 I

I. SCOPS OF SUPPLY

Vendor shall furnish two (2) centrifugal or axial type air compressors, 
each with driver, lube oil console and accessory equipment in accordance 
with this requisition and applicable standards and specifications 
reference below.

Item Driver Tvoe

C-3101 A Brushless synchronous motor with speed increasing gear.
C-3101 B Non-condensing type multi-stage, multi-valve steam

turbine.

Vendors scope of supply shall include the following items for each 
unit:

Compressor with driver (as specified)
Console type lube oil system 
Fabricated steel baseplate(s)
Local panel 
Instrumentation

Air intercooler(s), moisture separators, interconnecting air piping 
and anti-surge control systems wilj. be furnished by others.

II. APPLICABLE STANDARDS AND SPECIFICATIONS

2200-32A1 Centrifugal Compressors
2200-38A3 Special Purpose Steam Turbines
2200-38A4 Special Purpose Gears
2200-38A5 Synchronous Motors
2200-38A7 Medium Voltage Induction Motors
2200-39A2 Lube & Seal Oil Systems
2200-1300A General Notes Requisition

III. DESCRIPTION OF SERVICE

The air compressors and drives will be installed in an air separation 
plant operating in continuous, un-interrupted service. The equipment 
will be installed outdoors, unprotected from the weather, on a 
mezzanine type foundation.

BY JH3 P.0. NO. SUPPLIER
V, M -
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IV. ALTERNATE COMPRESSOR DESIGNS

The air compressors may be either integrally geared centrifugal or 
axial type or a combination axial-centrifugal design as recommended 
by the vendor for minimum power consumption.

Justification of incremental capital cost shall be evaluated on the 
basis of the following power costs:

Electric Power - S.02/KWH
900 PSIG Steam - ?.50/1000 lbs

(Includes $3.00/1000 lbs credit for
125 PSIG exhaust steam)

Plant Payout Period - 20 years at 330 operating days per
year

V. VENDOR DATA REQUIREMENTS

A. Model and type of compressor and driver units.

B. Performance data as noted by (*) on page 3.

C. Typical outline dimensions and weights.

D. Price estimate based on shipment in 1981.

j ) N 0 A - v -/a-



FOSTER WHEELER 

cpR 5 ^5 r/A7C&1 9£F. ,5
3ITS. ,5 , ~r£r>/rS__________________
SERVICE AlA ZO ^P&gSSo^_ _ _ _ _ _ _ _ _ _ _  ITEM XO.
MFR- _____________________________________
SIZE AKO TT?e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
DRIVER: X WTOR, X STEAM TURBINE, □ _ _ _ _ _ _ _

MA TERiAL REGUISITION

G>*pRE3 SORS PA6£ ^ OF /.;^_________ !:__
REOI SIT ION NO. DATE

1~ L ~v d. ^

j1______ SUPERSEDED BY
CHG. DATE CHS- date

Cl | // Ocr. 7P cn
C2 CS

csOQ

c-j/o/ a7T

HO. REQD.

CS

SPECIFICAT10HS: CERTS I FU6AU compressors aro ATTEROERT 
'EguiPVEHT COVERED IM this REQUISITIOR SHALL BE FURNISHED IN 
ACCORDANCE WITH THE FOLLOWING SPECIFICATIONS:

1 HSTALLAT1 ON: unit will BE installed in an

X OUTDOORS-UNPROTECTED LOCATION,
O ENCL. BLDS., d ___________________

C API STD 617, □ FW STD. 30AI, G FW STD. 30A2. !|
Ei Pa<z& /_________________________
Q ________________________________________ _

ATQ grade, mezzanine level.
BAROMETER /H.l P»ia. ALTITUDE FT.

AMS. TEMP. /QQ °c MAX. . /7 °F MIN.

COMOiTI OHS OF SERVICE FOR EACH MACHINE fSQ /o Sf>.)

RATED /VoA/MM< ■

GAS HANDLED (SEE ANALYSIS BELOW)
RELATIVE HUMIDITY, '

A / rO/V/<
5-0 ^■c

M3LECULAR WEIGHT (F/er)
Ca/Cv « °F

AS.59
/• -7 i.+ ’1

COMPRESSIBILITY FACTOR @ INLET Zl /.o /■ 0 1

COMPRESSIBILITY FACTOR • DISCH 22 J.O 1. o i
SCFM • IR.7 Psi« i SO °F : X ORY, □ WET. S/, /£/ 63.AS9 i

CFM • INLET CONDITIONS @ 95 ° f= /Pt-ETT 9A. +51. ‘77.74,7 I

WEIGHT FLOW, Lb/Min. 5>/$q SAOS i
INLH PRESSURE, Psi» . J+ A , i

INLET TEMPERATURE, °F Ao to 95 p<o t© 95 ( C
[oqc. 70./02°p)

DISCH. PRESSURE, Psi*
^ DISCH. TEMPERATURE, °F

/Q6 ■ c JCA.o v l
t1

POLYTROPIC HEAD Ft.-Lb/Lb. X V'PPCo.L ta fiPV'SC
^ COMPRESSOR BHP !
^.COMPRESSOR RPM I
^ BHP REQUIRED AT DRIVER SHAFT
v' DRIVER RATED HP

EST. SURGE CAPACITY • RATED RPM, ICFM
DISCH. TEMP. AT SURGE CAPACITY
PERFORMANCE CURVE NO.

^ MTCjoTM C,- P/UzSSu.tL/Tins'. q
i

AS ANALYSIS

COMPOSITION MOL. WT. MOL. S , i MOL. { 1 MOL. % MOL. J
ATPc^PPEitfC. /v* AS. 59 /CO ( iMZ )--------- -j------------- *--- '■ +—------------

i
i ! i

r! ■
• ^ ;

' - -■ I1
' ' ■ t

!

COMMENTS REGARDING GAS HANDLED: d~t/C77o^ c /'/?£SS^'!-c.5 F/<£. .
dZ ^t-ArJC-jL*. '

FORM I35-32A Z=v



FOSTER WHEELER Si-IEHCT GORP. MATERIAL REQUISITION
: IO SOUTH ORANGE AVENUE, LIVINGSTON, N.J. CENTRIFUGAL COMPRESSORS PAGE OF '

fQR M _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ FW REF. / ^ - cX^-OO _ _ _ _ _ _
i I TE_ ZW Et-iPH IS j UStl rJ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
IFRVI OF Sj(JL Co^-fPltESSO'^_________ ITEM NO. CL-3/Of A /&
MATERIAL _ ________________________________________________ __ ___
SIZE AND TYPE __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ no. REQD. I'y'0,L£J

DRIVER: ^ MOTOR, ^ STEAM TURBINE, □______________________ _
GENERAL NOTES REQUISITION _______________________________ IS AN
INTEGRAL PART OF THIS REQUISITION.

REQUISITION NO. CATE

1 _ Li&S. A " a
SUB£RS£DED BY

CHG. DATE CHG. DATE
ii Cl l(/ Ocr, 7Q CT

C2 ;! CS
C3 i C6

CONSTRUCTION DETAILS
MANUFACTURERS DATA: MODEL_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . CASING SPUT: fl HORIZ., □ VERT. NO. STAGES

IMPELLERS: TYPE: ^ ENCLOSED - BACKWARD LEANING, c _________________________  • 0IA._________ IN-
CONSTRUCTION: □ CAST, C RIVETED, ^35 WELDED, O MILLED, □_____________  . TIP SPEED --------  F°S

SPEED DATA: max. cont._ _ _ _ _ _ _  rpn. first critical_ _ _ _ _ _ _ _  rpm. second critical- - - - - - - - - - - -  rpm.
COMPRESSOR ROTATION: viewed from driver end of unit: □ cw, □ ccw.
MATERIALS OF CONSTRUCTION:

CASING: □ CAST STEEL, Zl FORGED STEEL, CAST IRON, □--------------------------------------------- -------------------
OIAPHRAMS- CAST z&.Q'J_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ INTERSTAGE LABYRINTHS: ___  .
IMPELLERS: A/SJ _______ . SHAFT: At3/ - -HJ-ra SLEEVES: A /£ / - V/ 0____________ .
OTHER:  .

TEMPERATURE AND PRESSURE LIMITATIONS:
MAX. WORKING TEMP: SUCTION END °F. DISCH. END. °F.
MIN. WOPKING TEMP; SUCTION END. OF. DISCH. END. OF.
MAX. WORKING PRESS: SUCTION END Pa ig. DISCH. END Psig
HYDRO. TEST PRESS: SUCTION END -----  Psig. DISCH. END Psig

FLANGE RATINGS:
CONNECTION SIZE (IN.) i ASA RATING FACING
MAIN SUCTION
MAIN DISCHARGE

1
1
1
1

JJP DN RT LF
□ C □
□ X c i_
U r; 1—
□ CL : r“

□ □ □

OTHER

ALL FLAHGE ORIENTATIONS ARE VIEWED ROM THE DRIVER END Of THE UNIT. ALLOWABLE FLANGE LOADINGS SHALL 
8E INDICATED ON THE VENDORS CERTIFIED DRAWINGS.

SHAFT SEAL: §3 LABYRINTH, Cl RESTRICTIVE RING, □ LIQUID FILM, C MECHANICAL (CONTACT).
MFfl. - SHAt-L- efUA/lArTTBE O/ L LEAKAGE. , rJ~7C> CjDmP

SEALING MEDIUM: C OIL, □ AIR, INERT GAS,

SEARINGS: BEARING HOUSING CONSTRUCTION: H INTERNAL, 'X EXTERNAL.
JOURNAL BEARING

THRUST BEARING

TYPE:
LUBE:
TYPE

LUBE:

□
c
□

BABBITTED SLEEVE, X STA-CC___
FORCE FEED, C RING OIL, H_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
SINGLE KINGSBURY, 'X DOUBLE KINGSBURY, G BALL,
ROLLER C_------ - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
FORCE FEED □ RING OIL, I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

CASING DRAINS: QUANTITY EACj-i ST§. SIZE ^/aC'MifJ
□ VALVED, X PLUGGED, H BLIND FUNGE, £ .... . .... .. .. __

BASEPLATE: SUPPLIED BY X, COMPRESSOR VENDOR, C _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
TYPE: 'X CONTINUOUS STRUCTURAL STEEL COWWON TO COMPRESSOR AND DRIVE UNIT.

VENDOR SHALL FURNISH
CONNECTIONS.

I
PROVIDED WITH DRIP PAN□ YES,35

COUPLINGS: supplied by

NO.

LOCATION: SCLiL ! SAE er.
MFG: <- C«G IZnWEAS.
TYPE: Ft-ExtALJZ DiaPhi\a*~>\ \Housft-
LUBE: NqACL_ _ _ _ _ _ ------ - - - - - - - - - - - - - - - - - - - ^_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ i___ iVa/v'e_ _ _ _ _

COUPLING GUARDS: SUPPLIED BY X COMPRESSOR VENDOR, fl .. ___________________ _________ •
TYPE; □ SHEET HE^AL, X NON-SPARKING./^ ToAJSr*,*T fPCtm Ca/yP^eUCK.^ }'

COMMENTS REGARDING CONSTRUCTION DETAILS: bc FvMsnii, ro'2 a^^staBlA statur MVfS.
___ ^ sLC ' Ci-i— Li CL c — y c ■- O''' 



FOSTER WHEELER 2N
no SOUTH.ORAHffi AYEHUE, 

FOR__ A7 L ...
S|T£
SERVICE h~A__  _

MATERIAL____
SIZE AHO TV PE
DRIVER: X wtor, 'S,

JSGY GCRP.
-IYIHGSTOH, K.J.

MATERIAL REQUISITION
CEHTRI FUGAL COMPRESSORS____ page S_____ OF )-X

_ F> REF. /A~-> JLQO. ..

i esco ITEM HO. £-3/0/ */6

_ REOUISITIOH HO.
^y31 - J3^/ A

DATE

IS AN

_ _____ NO. REQD
STEAM TURBINE, Q . ______________

GENERAL NOTES REQUISITION _ -----------------------------------
INTEGRAL PART OF THIS REQUISITION. ._
LUBE AND SEAL OIL SYSTEMS: A FORCE-FEED LUBE OIL STSTEM COWON TO THE 
^SEAR.X ORITER, WITH “ A COMBINED, p A SEPARATE, ^ NO 
FURNISHED BY THE CCMP MFR- IN ACCORDANCE WITH -Adf.

TiVoCS) , CHG.
L _ci..iL

C2__
C3

SUPERSEDED 3Y

DATE _ CHG.
Per, r j?__ a

-cs_
CS

DATE

X compressor,"
SEAL OIL SYSTEM, SHALL BE

LUBE OIL SYSTEM

SYSTEM OPERATING PRESS.------------------- Psig.
SYSTEM MAX. ALJ3W OPER. PRESS.------------- — Psig.
RESERVOIR: LOCATED 'I' IN BASE, X <» CONSOLE.

CAPACITY ____ GAL. RET.T've------------- --- —MIN.
TO BE FURNISHED WITH X ELECTRIC, STEAM
HEATER, fj INSULATION SUPPORTS AND

MAlH LUBE OIL PUMP: LOCATED OH j BASE,
XCOWSOLE AND DRIYEN BY________________ SHAFT,
X INDUCTION MOTOR, . STEAM TURBINE,
MFR. /A7Q_______ • MODEL___________________ •
TYPE ____ CASE MATL. c--5 •___________
GFV_________  RPM_______ __  . BHP_________

AUX. LUBE OIL PUMP: LOCATED ON □ BASE,
X CONSOLE AND DRIYEN BY _J ... ___ SHAFT,
XjKDUCTION MOTOR, | ; STEAM TURBINE.
MFR. /Mo______  . MODEL _____________ ___ — .
TYPE ____ CASE MATL. ------------ .
6PM __ . RPM___________. BHP_ _______ .

RELIEF VALVES: □integral, X separate. 
COOLERS: X twin, „ single, located on

□ BASE, X CONSOLE, __________________
MFR.____________ . TYPE^VSCA. ^ TOtc___ .
CODE: X TEMA C, i'-------------------- --------------------
SHELL: OD_______  IN. OES. PRESS---------------- Psig.
TUBES: OO________ IN. BWG___________________ .
MATL: SHELL C.S. _. ADM/HfllTy.

FILTERS: Xtvin, single, located on
□ BASE, X CONSOLE, _ ___________________
MFR______ __________  MODEL
CASE MATL. £-S . MICRON •
ELEMENT: CLEANABLE- X REPLACEABLE.

TRANSFER VALVES: hf*. .
QUAN. Or- £ . TYPE__  ___ MATL. _C:.5 - ..

SEAL OIL SYSTEM
TEM OPERATING PRESS.__________^___

SYSTEM MAX. ALLOW 0PER.N PRESS.
RESERVOIR: located

CAPACJTY. _
TO BE FURNISHED WITH
HEATER,

MAIM SEAL

GAL.
\

RET.
IN BASE,
TlhC___

\ ELECTRIC,
NSULATION SUPPORTS AND

PUMP: LOCATED ON
CONSOLE ANQ 0RIVEN_BY \__

INDUCTION MOTOR,
MFR_________ '

STEAM TURBINE. 
MODEL. _.-X_

Psig.
_ _ _ _ _ Psig.

ON CONSOLE.
______ MIN.
□ STEAM
\

\
BASE\

__  SHAFT,
S

\ TYPE. 
\PM _

CASE MATL____ V-
___________ . BHP.

AUXl SEAL OIL PUMF: located oh ~
□ CONSOLE AND ORIYEN_BY □___________

INDUCTION MOTOR, . \STEAM TURBINE.
MFR. ___________ MODEL----------------------

BASE,
SHAFT,

TYPE. 
GPM _ RPM,

RELIEF VALVES: r _ 
COOLERS: _ twin, ... S 

□ base, \console, ; . _

CASr MATL.
____ \ ,
INTEGRAL^, 

N6LE>

BHP_

\

SEPARATE. 
LOCATED ON

MFR.
\ CODE:
\hell: 00

ES: OD
MAT

FILTER

TYPE.
TEMA\, ____
____ IB. OES. °RESS. _

__ in.\bwg._,____

SHELL____ __ . TUBES .

Psig.

TWIN, SINGLE.
CONSOLE, □

MODEL _

LOCATED °\

CASE MATL. 
ELEMENT: 

TRANSFER
QUAN.

_. MICRON____________
CLEANABLE, " \r£PUC£A8L£.

MFR. \ — • \
TYPE MATL,

SOUR -OIL TRAPS:—rtodt-—mr.; ^ —LOCATED OK’ lJ ^€7
' CECII . All

■ ■ CONSOLE,---- —-----ar-fURCHASflh-
................  CJ1 /niV/^Ell U1Y

Al/liA r A 1 All TlUV. ’ it3, HU. LUUHiLlT' —'
MTD, jY—=—COMP-XENOOR,----□------ PURCHASER.

CLARIFIER: REQD. . ' YES, X NO." LOCATED ON C BASE, CONSOLE, BY PURCHASER.
PIPING BY _ COMP. VENDOR, ~ PURCHASER. BYPASS___________ GPM. MFR-------------------------------------------

PIPING: X CARBON STEEL PICKLED ANO^CLEANED, X STAINLESS STEEL. £&WW577toqi*-i Q/^
□ STAINLESS STEEL DRAIN LINES, □ ______________________________________________________________

OTHER: . ______________________________________________________________

/"i t '
FORM I3S-W

Rcn. . 0 J N 0



FOSTER WHEELER CORPORATION MATERIAL REQUISITION
IIO SOUTH ORANGE AVEMUE, LIVINGSTON, N.J. CENTRIFUGAL COMPRESSORS PAGE & OF //Z

FOR MAG >/________ ______________
site tzamz::_____
SERVICE A//? Cafr/tffSSQjes _____

MATER IAL ----------------------------------------- ---------
SIZE AND TYPE ------------------------------------------
DRIVER: % MOTOR, % STEAM TURBINE,
GENERAL NOTES REQUISITION _____________
INTEGRAL PART OF THIS REOUISITIOH, .

F* REF. /S'/Z/ZOO REQUISITION NO. DATE
ZZ31-/32/A ' £- /- ~79

ITEM M&S/O/ A/A>
SUPERSEDED BY

NO. REQD. il CHG. j DATE CHG.;' DATE
Cl // Oct. ‘79 ; ci .

IS AN _____________ ___
C3 C6

INSTRUMENTATION
LOCAL COMPRESSOR PANEL: furnished by ^ comp, vendor, □ purchaser, □ not reqd.

PURCHASERS ELECTRICAL AND INSTRUMENT CONNECTIONS SHALL BE 5? BROUGHT OUT TO TERMINAL BOXES 
BY THE COMP. VENDOR, □ MADE BY THE PURCHASER.

GAGES AND 'HDICATQKS:
PRESSURE GAGES: 
TEMPERATURE GAGES:
LEVEL INDICATORS:
SIGHT FLO* INDICATORS: 
TACHOMETER:

MFR.
MFR. _____________
MFR. ______________
MFR. _____________
MFR. _____________
MFR. _____________

SIZE AND TYPE 
SIZE AND TYPE 
SIZE AND TYPE 
SIZE AND TYPE 
SIZE AND TYPE 
SIZE AND TYPE

INSTRUMENTATION: compressor vendor shall furnish the following:
LOCAL LOCAL

PRESSURE GAGES: LOCAL PANEL LOCAL PANEL
Q^OIL PUMP DISCHARGE t n X MAIN STEAM INLET n %
$ LUBE OIL EACH LEVEL n % |X EIRST STAGE STEAM f—r X
Q SEAL OIL EACH LEVEL r—i X.! STEAM EXHAUST □ X
□ SEAL OIL DIFF. 1—I !-- □ . □ _ ,
$. BEFORE/AFTER FILTERS 5 ^: □ □ ’—1

CONTROL OIL □ □ □ —■

TEMPERATURE GAGES:

□ OIL OUTLET EACH BRG. & □ n n □
□ OIL OUTLET EACH SEAL □ n - □ !_ i
□ BEFORE/AFTER COOLERS $ r~ □ □ t i

SWITCHES: ALARM TRIP ALARM TRIP

^ LOW LUBE OIL PRESS. X XI V COMP. HIGH DISCH. TEMP. £5 □
0 LOW SEAL OIL PRESS. !“-T —1 X W££ Q/i- SvAAty ■ □
X LOW OIL RES. LEVEL $ 1--- : V OU. AtLTSP MC# AP • ^ n
^ LOW CONTROL OIL PRESS. % □ x ZAbtAi . ® □
IX AUX. PUMP START % — x ax/al PcmP b/jpi-___ . ^ sr
OTHER:

(8rKf 3£Pf£S 7JOO MM/79PS)

□ REMOTE SHUTDOWN: % ELECTRICAL, □ HYDRAULIC, □ PNEUMATIC.
X SIGHT FLOW EACH BEARING AND SEAL OIL RETURN LINE ,
□ OIL RESERVOIR LEVEL. t #Mo*KrA'inP k///- oor /aJA/CATIw .

fiAh/M A -TH/fUCr £#G. AT2> S r?l 7£rtA. /tfiXCAT&P AM6 .
SW/7VMCS

ALARM CONTACTS SHALL □ OPEN, □ CLOSE TO SOUND ALARM. SHUTDOWN CONTACTS SHAU
□ OPEN, □ CLOSE TO SHUTDOWN.

wen: ind^ated dv (H? alarm lights shall be furnished by the compressor vendor and mounted on the local

PANEL WITH ALL NECESSARY RELAY DEVICES.

PURCHASERS ELECTRICAL AND INSTRUMENT CONNECTIONS WITHIN THE CONFINES OF THE BASEPUTE AND CONSOLE SHALL 
BE ^ BROUGHT OUT TO TERMINAL BOXES, □ MADE DIRECTLY BY THE PURCHASER.

COMMENTS REGARDING INSTRUMENTATION: !/£a/2>0# SMU &&)/&/ sfZb;T74A)Al
:

A &£*rri£Y-/fe/AlA X-Y SXbX/M/TV 7YS£ MAAT70*J AT AAC/S frb/41
70 S/fdX/s-tAm/?/ rtoUK/reti /A at&m < Avctascjg* .

J?. 7VO Cz) g- AX/AC /?t>70A b/SSOK£*jEAfr A//77/ f/&X/MA7r^
FORM I3S-85 Q) : j/o



OSTSR TrtHEELZR 3IERGY GCRPCRATIGN MATERIAL REQUISITION
IIP SOUTH ORAHGE AVEMUE, IIYIHGSTOM, H.J._______ CENTRIFUGAL COMPRESSORS__________ PA6£ 7 OF /G

cOR A? L.Gi u/_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ FW REF. ____ 2 REOUISITIOW YO. .1_______ DATE
5IT£ ’rt^.pH 1S 7'£^/a/ rJZo\- A \ L>- S------ -
SERVICE ITEM NO. C-3/0/ A- !A

SUPERSEDED 3Y
MATERIAL
SIZE ANO n°E NO. REOO. 7^0 /A ) CHG. DATE CHG. DATE

DRIVER:^ W0T0R. '21 STEAM TURBIWE, □ 'i _CJ_i 1/ Otr , 7 =7 5 cn

GENERAL NOTES REQUISITION IS AN |lC2 , !i C5
INTEGRAL °ART OF THIS REQUISITION. C3 |: C6

CONTROL

NORMAL OPERATING: C.-3ioia ( jVgg^ CAP^CiT'-,
COr^77lL?t S'-f3T^r^ UAfj±U SU^OH 77Y/A&Trce/'qiVfc Zc!: ^ > i-

O ,x V*r^A:±L-£: iK LE. ^ A L-. XldS. ■________________

C-Zid! 1 (^Ty/i&rJe 0/V'/£rJ ) ,'A/Zjj'2i-£ SP£cjQ CAjgc/7V CC/Y'77la<-.

SURGE CONTROL: <gc.ow-o/=/= 7t> ^ ~ SUf^Lc. ^ySTSrr,

To <g£ ^lSAj-J/ShZA £v QTHE-lZS.

INSPECTION AND TESTING
WITNESSED:

COMPRESSOR: X SHOP INSPECTION. & YES n NO

X HYDROSTATIC TEST. □ YES x NO
a. IMPELLER OVERSPEED S OF RPM. □ YES s NO

DYNAMIC BALANCE OF ROTOR □ YES X NO
's MECHANICAL RUN. X YES □ NO
s. P&Lt&Zj-ia rJ CJs T£S~r P7“C-/0 X YES f— NO
□ . n YES □ NO
□ □ YES NO

DRIVER: Efl l/j5 ~r££ , * YES □ NO

TL /^07n/L - 'a YES NO
□ V) &Lf17C<W / r.T 'SI YES NO

n r YES 1—1 NO

CONSOLE: SHOP INSPECTION. YES 1 “ NO
?2 /<. J 1 r*/ (3 TSz^j~ YF<I NO
□

>4
[j YES NO

OIL COOLERS: HYDROSTATIC TEST □ YES X NO
P* 1g OIL SIDE. Piig WATER SIDE.

INTERCOOLERS: □ HYDROSTATIC TEST CJ YES r*) NO
_ _ P*ig AIR SIDE. _ _ _ _ _ _ _ P*ig WATER SIDE.

COWENTS REGARDING TESTING:

R sv 1 c» )•__ |V o_c .i-/ c- ? .■ --' s ^ ^ r

F08W I3C-K7
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50 FOSTER WHEELER CORPORATION OPEC IAL ELEQTR ICA._ ^€~ORS PAGE S' OF T-<

i ocp- c 1 ~1 •-'ai \n ivhqco1 PEC'w . S 1 Tl ON NUMBER l)aTT

F.W.C.

FOR: /'^iL-Cpt^y

CCN1 RAC 1 /j5"'cJIcnCO |F<P3/ - /J'A./ F 1 -- .'-‘-.i

SUrtHScUtD BY CHANGE NO:

SITE: A-* Sr-ffiH /S , ■ UU 1/ OenTW^T ACTj

MANUFACTURER:
Cz! | CU

Coi

APPLICABLE OCCUMEMTS: SITE DATA:

3 FT. BAROMETER !H--~7HOTOR SPECIFICATION ( SS-S: altitude £,&>:
PREP. FOR SHIPMENT AM81 ENT/0 0 °F. MAX. TO /7 °F. MIN.

GENERAL NOTES ATMOSPHERE

INSTALLED □INDOOR 3 OU 

AREA □ CL.___ -GR.____ -OIV.

TDOOR Q

^NON-HAZARDOUS.

'ITEM NUMBERS !C-^/o//? ITEM NUMBERS i 1

TOTAL QUANTITY

DRIVEN EQUIPMENT

TYPE IND.. SYNCH., ETC.)

HP NAMEPLATE RATING

O rJ 5; (l} ACCESSORIES:
& 7 CO^H/ij. :/Sr.’Cc/L

TyZ&O -CD>~iP/l£S£oP BASE

STATOR SHIFT

SPACE HEATERS: WATTS

V.PH HZ

-Sy>-vov/'c^oi,;o- /Vo

SERVICE FACTOR

RPM AT FULL LOAD/NO. POLES

/ / / /
/ 1 /

TEMP. DETECT. : NUMBER

TYPE

AIR FILTERS: TYPE

ARRANGE FOR FUTURE FILTERS

VOLTS/PHASES/HERTZ
/3&<xJ3l(oO // P'ro

ENCLOSURE

°C. RISE AT FULL S.F. LOAD 
TEMP. MEASUREMENT METHOD

INSULATION CUSS

INSUL. SPECIAL TREATMENT 

SPECIAL HARDWARE

VJp' -JT

MOUNT COUPLING HALF

EXTENDED LEADS, INCHES 

ENCLOSED COLLECTOR RINGS 

REQ’D. PURGE CFM

C.T. FOR AMMETER BY

MOUNTED BY

VcJ

B

'/EPCoP

FRAME NUMBER

MOUNTING ASSEMBLY NUMBER

ROTATE FROM END OPP. CPLG. 

BEARINGS TYPE

LUBRICATION

END FLOAT (IF APPL.l INS. 

X.E.H.A. DESIGN LETTER

AMPS.: F.L./LOCKED ROTOR 

LOCKED ROTOR LIMIT, SECS.

LB-FT2 LOAD AT MOTOR SHAFT

SECONDS TO ACCEL. ON____*V.

NO. ALLOW. STARTS COLD/HOT

'/ £Hv'iCc>/T

C.T. FOR DIFF. PROTECT. BY

MOUNTED BY

NUMBER REQ’D.

TYPE

'/^Co.T

SL.ae.Pa. A.

F^q/IjCLC F

! / SURGE PROTECTION BY

MOUNTED BY

'/ ehJ&oA.

'/erJCoA

LIGHTNING ARRESTORS BY

MOUNTED BY

Z5JCn,l

/ / P&JtoiL

i EFFIC. IOO?/75*/50t LOAD

I P.F. 1005/753/503 LOAD

3T. 4 F.V. ST/MIN/8REAK0N

- -l AN4HETER FURNISHED BY

MOUNTED BY

LOCATION

TYPE

P’/AchaS^.

. / /.

EXCITATION: TYPE

FURNISHED BY

ELECT. SUPPLY, REQ'D.

HTf- VePCO/L

TESTS: (w = witnessed)

N.E.M.A. STD. COMMERCIAL

FULL PERFORMANCE

SFA^T \Jl3,hTTfCr-i

(w')

(w)

[

TEST CERTIFICATES REQ’D.

WEIGHTS: LBS'

NET GROSS
/ /

MAX. ERECTION

MAX. NORMAL MAINTENANCE

NEV, 11 j \ c c !■! A A'ry r-'/S



FO
R

M
 N

O
. 135

 33
4

m
REQUISITION

FOSTER WHEELER ENERGY CORPORRTiON PAGE J OF /Z

CLIENT A/AGhf CONTRACT NO. /S>-2260 REQUISITION NO. DATE
SITE M£M?///S. 7&/tf. ITEM NO. C-Z/n/A /3U A 79
MflTERIflL SPECIAL PURPOSE GEARS Cl // Oct. y79 04
SERVICE A/# CdM///?£SSQ# NO. REQ'D. 0*/£O) 02 05
MFGR. MODEL 03 C6
0PFRATIN6 toNDITIONS:
MIVCM UN IT RATING _______________BHP AT________________ RHH

OtIVtR CONTINUOUS RATING______________ BHP AT________________ »PH

CONTINUOUS SPtEBS:__________________HAX.4________________^HIN. BPH

MAX. LOAD TORQUE: LB-FT AT RPM

SPECIFIED SPIED IS FOR DRIVER Q DRIVEN UNIT 

START: Q LOADED |^] UNLOADED

WR2 OF LOAD:________________LB-FT2 REFERRED TO DRIVER SHAFT

LOAD CHARACTER: (^SMOOTH Q MODERATE SHOCK

§3 POLSAT/^q 4r STArtroP
DUTY: CONTINUOUS FJ_______________________________________________

MIN. SERVICE FACTOR * V USED ON PfOPVf

ASSEMBLY POSITION I PER API FIG. A-I ) :_________________

ROTATION. VIEWED FROM THE DRIVER:
INPUT SHAFT (~| CW | ] CCW

OUTPUT SHAFT F] CW Q CCW 

LOCATION: Q INDOOR j^foUTDOOR Q ROOF 

WINTERIZATION: [^] YES NO ,

SITE DATA:

AMBIENT TEMPERATURE: /OO OF MAX. TO /7 0F WIN.

UNUSUAL CONDITIONS:____________________________________________________

AREA: QCL.____ -GR._____ .-OIV._____. g[] NON-HAZARDOUS.

COOLING WATER: TYPE COOtSAXj TbM&f_________
INI FT Q^yiPSIG. OUT //ToF MAX. 4 i>C PSIG.

APPLICABLE DOCUMENTS:
fS££- SAG* /)

SHOP TESTS:
MECH'L RUN AT PAfT LOAD 

FULL TORQUE

SPARE GEAR TRAIN:________________

SOUND LEVEL

REQUIRED

X
WITNESSED

DISMANTLE-1NSPECT-REASS' Y.

OUTPUT RATING:_____________ HP «XHANICAL_

ACTUAL SERVICE FACTOR_______ BASED ON

HP THERMAL

OVER-ALL RATIO:_____________ TO I .

HP LOSS: AT RATED LOAD. AT NO LOAD.

BREAKAWAY TORQUE: LB-FT

MAX. HEAT REJECTION OF LOSE OIL______________

MAX. LUBE VISCOSITY PERMITTED FUN START

vvitva.
ssu

g kJEY&L;
CONSTRUCTION DETAILS:
NO. OF SPEED CHANGES: Q SINGLE | lOQUaLE | |

TYPE: Q HERRINGBONE Q DOUBLE HELICAL 

QEPICYCLIC | | SINGLE HELICAL

TOOTH FORM: QINVOLUTE Q

DETAILS: PINION INTEffMED. L.3. GEAR

PITCH DIAMETER 

FACE WIDTH 

ACTIVE WIDTH 

RMS FINISH 

HARDNESS _________

FT/MIN. AT PITCH 

LB/INCH OF FACE 

FIRST CRITICAL RPM. 

BEARING TYPE 

BEARING SPLIT 

THRUST LOCATION (S _ 
THRUST TYPE

HUNTING TEETH: Q YES (___ | NO

OUTPUT SHAFT EXTENSION: QCYLINDRICAL f^TAPEREC 

INPUT SHAFT EXTENSION: QCYLINDRICAL | [TAPERED

LUBE SYSTEM: Q BY GEAR MFR. PER PAGE NO._______________

1 j BY OTHERS: GEAR USES________GPM AT________ PSIG

WR2 OF SET: LB-FT2 REFERRED TO DRIVER SHAFT.

rWTECIALS: CASING:

PINION INTERMEDIATE LOW SPEED

CERTIFIED COPIES ALL TESTS X CENTER 4 HUB
lOTLTTJS: HIGH SPEED LOW SPEED

SHAFT

MANUFACTURER O/f /fO. BEARINGS

type AZJ9C. tsA/WPC. MOt££7 0# AQ
LUBRICATION AJOAJdr MISCELLANEOUS: | (supply spare set gearing.

L3S. NET: GEAR BASE .AUX.

MOUNTED BY LBS. MAX. MAINTENANCE FOR

GUARD
BASE PLATE BY GEAR MOUNTED BY

BY P.0. NO. SUPPLIER

/&{;. Q) : X'o cJtanpt /ay*



FOSTER WHEELER EHERGY CORPORA!]OH SPEC 1AL-PURPCSE STEAM turbines PAGE A CF /:
RCOI'K ! MP^PfP HATP

FOR ML- £3 F.'iV. CCMtHaCT/'O'A^ct:
F i TF /S , /' S;:PcRFFPF0 TY ^AMOF NO.
ITEM MG. C-Jjoi & SERVICE A/X 0| II ocr, 7*? ‘ M
ORIVEN FGHIP. no rc

MFR. .... ■■ , MODEL  - NO. RFQ'nO/

OPERATING CONDITIONS
SHP

RATED 

NORMAL

RPM

//Oj/j /QA? %» 
CgmP/Z . foi^rr

MAX. CONTINUOUS SPEED: /OS 
TRIP SPEED: RPM

CRITICAL SPEED: RPM FIRST. RPM SECOND

iApplicable dccjments:
2
3

______ ' )
SPECIAL-PURPOSE TURBINES

GEN 1 L.-PURP. TUR6S. FOR AUX. SVC.. 

■ INDUCTION MOTORS 

OIL SYSTEMS 

GEARS

GENERAL NOTES REQUISITION

STEAM:

THROTTLE PSIG 

THROTTLE °F. 

EXHAUST t PS((j

MAXIMUM NORMAL MINIMUM

<9 vo
/3o

X LrM .

C £i IM
I ooo

OTHER DATA:

STEAM RATES, BASIS OUTPUT SHAFT OF g)TUR8INE □GEAR 

C « GUAR. POINT OUTPUT STEAM LBS/'BHP-HR

RATED

RATED

NORMAL

NORMAL

WORST

NORMAL

PERFORMANCE CURVE NO.

MAXIMUM POSSIBLE STEAM FLOWS:

AT THROTTLE I WITH MAX. INLET PRESS.'

TO EXHAUST EXT. 4 INDUCT. TURB. ONLY i 

FROM EXTRACT. WITH MAX. THROTTLE PRESS. I

LBS.HR

NLET END. : Q CW 

□ NORMAL Q_____

□ccwROTATION VIEWED FROM H.P.

THRUST FROM DRIVEN EQUIP.
DUTY: IgcON-nNUOUS Q________________________________________________

START-UP '22MANUAL Q EMERGENCY AUTOMATIC 

LOCATION: □INDOOR QOUTDOOR □SEMI-ENCL. BLDG. 

□at GRADE E3ON MEZZANINE
AREA; Q CL._____ -GR.______-DIV.____ . NON-HAZAROOUS

AMBIENT: /OO °F. MAX. TO il_°F. MIN.

Ab'b FT. ALTITUDE BAROMETER

PROTECTION: □WINTERIZED □pTROP I CAL I ZED □STANDARD

GEARS: BY SEE FOR DATA

EVALUATION:

H.P. STEAM

FOR PER IOO OF

AT J M LBS.

HOURS

COOL-OFT TIM'S:

S 

9

loi_______________________________
111 CCMSTkUCT I ON pF^Tl TgT;
12| TYPE: □VERT. SHAFT HORIZ. SHAFT. 

CASING SPLIT: AX I AL n^OIAL
CASING MOUNT: □FOOT ^CENTERLINE 

FLOW TYPE: FIRST STAGE =

OTHER STAGES -

STAGES.

ROTOR: □BUILT-UP g[SOLID

SPEED GOVERNOR: NEMA CLASS 2) • MFR. = WbQOlrSAP^i

type = P&PL pv/o'/e-tLSf-'o rPj0 Tzcrr

OTHER GOV.: FOR MFR. =

TYPE —

SPEED CHANGER: Q MANUAL □AUTOMATIC 

RANGE FROM gQ ^ TO 105 i OF RATED RPM.

ACTUATION SIGNAL i P £ U M AT ! Z____________________________

NO. AUTO. VALVES: MAIN INLET, LIFTED 8Y_ 

LIFTED BY

HAND NOZZLE VALVES:

TRIP VALVE: □tRIPONLY faTRIP 4 THROTTLE 

REMOTE TRIP REQ'D ACTUATED BY

BEARINGS:

TYPE

MANUFACTURER 

CALC. LOAD. LBS. 

CAPACITY, LBS. 

LUBE METHOD 

COOLING JACKETS

THRUST RADIAL

KP 7~ HrfL.STD.

SHAFT SEALS. INTERSTAGE:

SHAFT SEALS, OUTER:

^LABYRlNV^'
gLABYRI NTH

DESIGN 44X: H.P. INLET 

H.P. CASING 

I . P . CAS ING 

L.P. CASING 

COOL. JKTS.

PSIG 4 

PSIG 4 

PSIG 

PSIG

PSIG

OF.
'of.

MAX. ALLOWABLE SPEED ___________

MAX. ALLOWABLE TRIP SPEED 

POTENTIAL MAX. POWER ? RATED RPM

RPM

RPM

BHP



FOSTER WHEELER ENERGY CORPORATION SFECiAL-PURPCSE STSAMTURBINES PAGE LL OF /-E-
RECU!S1T ON NUMBER CATE

FOR ML.SW F.W. CONTRACT/- ■vF.cc -L- 21 ~/S^L
v 1 TF J —F.Y/r./ SUPERSEDED BY CHANGE NO.
ITEM NO. ^-3 ot P 0 1 i'/(Ter, ? u? F-7 C5i

021 _______ bd
ACCtBSCK'cCi.
'Q.SEE PAGE_____cOR 5P. CHANGER, TRI P VALVE, REMOTE TRIP

|2TRtP VALVE LIMIT SWITCHES: VALVE □OPEN 0SHUT. 

QTRIP VALVE DEVICE FOR NESTING WHILE OPERATING 

nGOV. VALVE POSITION INDICATOR: ________________^________________

□ insulation: mat'l. = )
□ JACKET: MAT-L = ^ ■/

B

□ EXHAUST SENT'NEL VAL/E,

□ EXHAUST FULL FLOW PSV.

□ EXTRACT RJLL FLOW PSV,

PSIG SET 

°S IG SET 

DS I G S£T

NON-RETURN VALVE □EXTRACTI ON □EXHAUST

AUX. FORCE CLOSING BY

□ T ACHOHETR T^PE: AlUpfr'A T^CH'TTQdC-

I NO ICATOR, NO. 4 ■^PE Ju/ ------- , - M (f.) LaouiLzo
(OrJE (T) NE]~xA Lf LcCa^. - QfJE-l □ /lQ-x>7

'M 'shaft TURNING GEAR. (/  ̂ j

12□
STEAM STRAINER: □SEPARATE QlN T^T '•/M-VL 

LOCAL PANEL: MOUNTED ON □'TURB. □TUR8.8ASE 

□ separate FROISTANDING.
(jy A r£il. j

'ElBASE: 1 BY DRIVEN EQUIP. MFR.I

Qsoleplates. □faBR. STEEL, □with DECK

□ gov. LIMIT DEVICE FOR □load □EXTRACT, flow

□ initial steam pressure

□ high exhaust ’tmp. switch Qalarm □trip

□ high EXHAUST TEMP. WATER INJECTION SvSTEM COMPLETE

□ VACUUM BREAKER 

□WATER WASH orifice mixer

□ SPACE HEATERS FOR iNSUL. 4 jacket

IgSHAFT SEAL SYSTEM: □MANUAL "^JAUTO. CONTROL 

VACUUM DEVICE t^STM. EJECT. □ WATER EDUCTOR 

□ pan □liquid RING COMPRESSOR 

CONDENSER □DIRECT CONTACT SsHELL 4 TUBE

supp ---------------- sq. ft., 2]tema-c □tema-r,

WITH___________  SHELL, __________  WATER BOXES

, TUBES BWG X 0.0. X L

UTILITIES REQ'D, GPM WATER

LBS-HR _____ PSIG STEAM

KV OF_____  V-_____PH-_____HZ

E! VIBRATION DETECT. EQUIP,: %~S~V PltD&£5

AJjTh /^YuXA^ATOjJ A~T £/* Cj~? /-'AH.AC-
El AXIAL POSITION EQUIP, 

Pits X/ r~lA~Aitj
tlao 'w

1
2
3
4
5
6
7

8 
9

10
11
12
13

1U
15

16

19

20 
21 
22
23

24

25

26 

27 

23

29

30

31

32

33 

3*

35
36

37
38

39 

uo
41

42

43

1LU
45

46

47 
43
49

50

l L SYS"M:
GPM PSIG.TURBINE WFR'S- OIL REQU I REMENTS . 

LUBRICATION 

CONTROL. STEADY STATE 

CONTROL, tj?ah3,ENT

VISCOSITY: ______SSU9 iOO°F4 ______  SSU 9 210°F

_______ SSU MAX. ALLOWABLE FOR START-UP.

MAX. ALLOWABLE FILTRATION: MICRONS

LUBRICATING OIL 

CONTROL OIL NOT OVER 25)

TURBINE MFR. TO SUPPLY Sy$tEM COMPONENTS AS FOLLOWS:

□none Iall components by others;

*12AS AGREED with MFR. OF ORIVEN EQUIPMENT

□total svstem °er page____________

□ at TURB. Q4 GEAR ONLY I SINGLE IN OUT CONNECTS).

□WITH □without LOCAL INSTRUMENTS

□ PARTIAL SYSTEM PER PAGE _____________

PIPING MATERIALS AT TURBINE ‘L GEAR):

L.O. PRESSURE LINES i rJ t f^.rs ____________

CONTROL PRESS LINES 

DRAIN LINES

r'

COUPLINGS:
FURNISHED BY 

MANUFACTURER 

MODEL NO. 

TYPE

TURB.- 

CCWM ■ l/grYOi,.7

LUSE ME"HOD

BORE TYPE, DRIVING HALF 

BORE TYPE, ORIVEN HALF_ 

MOUNT DRIVING HALF 

MOUNT DRIVEN HALF _ 

’PF OF

REQUIREMENTS^-
^TORSIONAL CRITICAL SPEED ANALYSIS BY ^0/^h

2] LATERAL CRITICAL SPEED ANALYSIS BY ________/X

K]SUPPLY ABOVE CALCULAT'ONS TO

At ■ '/gjCo

it
n

^SUPPLY CAMPBELL DIAGRAMS TO P’A__________

□ REVIEW 4 COMMENT ON °URCHAS£R'S PIPING DRAWINGS 

[23 REVIEW 4 COMMENT ON PURCHASER'S FOUND DRAWINGS

□ -----------------------------------
□ supply SPARE ROTOR ASSEMBLY

□ _____________________________________

W •. I • .



FOSTER WHEELER ENERGY CORPORATION MATERIAL REQUISITION
CENTRIFUGAL COMPRESSORS ’’AGE Jk OF /

COR A? UGuy . F* REF. /£~c^AcO REOUISITIOH MO. DATE
SITE / S . / rJ
SERVICE A//t QG/^fj-’A£SSO /LA ITEM MO. C-3/0 / d’A

-J / ~ /uEQ ;
' SUPERSEDED BY

CHG,. DATE CHG. DATE
Cl 1/ OCT. 7 4 CN
CJ CS
C3 CS

UTILITY DATA
ELECTRICAL: ---------------------

CLASS IFI CAT I OR: Q CUSS I - SROUP 0, □ OIY. I, FJ DIV. 2, - HA
MOTORS /■SO HP AMO 8EL0W: -ttLstO.----  VOLTS, _ _ _ _ JL---------- PRASE,---- - -LiO------  CYCLES.
MOTORS .-*0 O HP THROUGH .6-'? HP: /±OOQ VOLTS, ---- S.---------  PHASE, ----- i2j2____ CYCLES.
MOTORS ^SOQ HP AHO ABOVE: ^ SR VOLTS, -i PHASE, CYCLES.
AURM SWITCHES: 3 AC, □ OC. . /£0 VOLTS. ____ Z__ PHASE, 4:0 CYCLES.
SHUTDOWH SWITCHES: 2 AC, ~ OC I’LO VOLTS, _/_ _ _ _ _ _ PHASE, 4 0_ _ _ _ _  CYCLES.
SWITCH EMCLOSURE: □ EXPLOSION PROOF, ^ WEATHER PROOF, Z _______________

STEAM: maim comp, qriys C,LAtJO S£Ai^ SjecPTSAS
MAX. NOR. MIN. HAXZ NOR! MTiT

INLET Piig
......... I 430 !

INLET TT °F (3YO
EXH. Psig /3o ATa^. !

In. HG. ABS. _ _ _ _ _ _ _ _ _ _
r r

@ DENOTES CONDITIONS AT WHICH STEAM RATE IS TO BE GUARANTEED.
COOLING WATER: F^SH- □ SALT- □----------------------------------------------- -------  •

AVAIU3LE AT —------  Psig AND £LEi- - - - - - - - - °F. FOULINS FACTOR -----\CO/—S/0€)
ALLOW TEMP. RISE S<0 OF. ALLOW PRESSURE DROP ----- Z0__---- - - - - Psi.

INSTRUMENT AIR: AVAlUBLE TO CONTROL DEVICES AT ------- - - - - - - - - - - - - - - - - - - - - - p,ig.

MOTORS:
COMPRESSOR DRIVE 

^ LUBE PUMP DRIVES 
□ SEAL PUV*> DRIVE

DRIVER AND UTILITY SUMMARY

Or-tE \ W/Q-JT 1 | |
TWo /(.frliT ifiapcr TEJ=C. ^ --------------

\ j
STEAM TURBINES: OUAN. MFR. TYPE STAGES HP RPM WR

'a. COMPRESSOR DRIVE
Z LUBE PUMP DRIVED 
□ SEAL PUMP DRIVE
n

!
1 1 L----------- ^-------------
^1. ’ i !

DRIVERS MARKED ^ SHALL BE PURNISHED BY THE COMP. VENDOR. SEE PAGE 
DETAILS OF THE MAIN COMPRESSOR DRIVE UNIT.

.OF THIS REQ’N. FOR COMPLETE

COOLING WATER CONSUMPTION:
LUBE OIL COOLERS GPM °F. RISE.
SEAL OIL COOLERS GPM °F. RISE.
INTER COOLERS GPM — °F. RISE.

GPM RISE.
GPM -----  Op. R|Sp.

COMMENTS REGARDING UTILITIES:

STEAM CONSUMPTION:
COMPRESSOR DRIVE 
EACH LUBE PUMP DRIVE 
EACH SEAL PUMP DRIVE

Lb/Hr.
Lb/Hr.
Lb/Hr.
Lb/Hr.
Lb/Hr.

FORM 135-86^
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m REQUiSlTION
FOSTER WHEELER ENERGY CORPORRTION 10

CLlENTMemohis Licht Gas i Water Div. CONTRACT NO. 15-2200 REQUISITION NO. | CATE
SITE Memohis . Tennessee ITEM NO. C-3 10? ^mi-1321 B 1 6-12-79
MATERIAL Oxvqen Comoressor Cl II Ct t. 79 C4 1

OR C2 C5 !
SERVICE 03 CS i

(i)

(i)

SCOPE OF SUPPLY

Vendor shall furnish one (1) horizontally split casing, multi-stage 
centrifugal type oxygen compressor, with synchronous motor driver 
and accessory equipment in accordance with this requisition and 
applicable standards and specifications referenced below.

Vendors scope of supply shall include following items:

Compressor 
Steam Turbine
Fabricated Steel Baseplate 
Console Type Lube Oil System 
Local Panel 
Instrumentation

Oxygen intercoolers, interconnecting oxygen piping and anti-surge 
control system will be furnished by others. Vendor may offer, 
however, compressor designs incorporating integral interstage coolers 
in which case the coolers (and piping if any) would be in his 
scope of supply.

II. APPLICABLE STANDARDS & SPECIFICATTONS

2200-32A1 Centrifugal Compressors 
2200-38A3 Special Purpose Steam Turbines 
2200-38A7 Medium Voltage Induction Motors
2200-39A2 Lube & Seal Oil Systems
2200-39A5 Clean Specification - Oxygen Compressors and 

Accessory Equipment.
2200-1300A General Notes Requisition

III. DESCRIPTION OF SERVICE

The oxygen compressor unit will be installed in an air separation 
plant operating in continuous un-interrupted service. The equipment 
will be installed outdoors, unprotected from the weather, on a 
mezzanine type of foundation.

BY JHB P.0. NO. SUPPLIER
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CHANGE NO.

REQUISITION
FOSTER WHEELER ENERGY CORPORRTION page 2 OF 10 

j DATE 'l . Cir, 7 g I REQUISITION NO. 2231-1321 3

IV. SPECIAL REQUIREMENTS

All parts of the compressor, auxiliary piping, intercoolers and 
interconnecting oxygen piping which are in contact with the product 
oxygen shall be cleaned, degreased and protected for shipment in 
accordance with FW Specification 2200-39A5.

V. ALTERNATE COMPRESSOR DESIGNS

The compressor may be either integrally cooled, single casing type 
or an externally cooled multi-casing design as recommended by the 
vendor for minimum power consumption.

Justification of incremental capital cost shall be evaluated on the 
basis of the following power costs:

Electric Power - ?.02/KWH
Plant Payout Period - 20 years at 330 operating days per year

VI. VENDOR DATA REQUIREMENTS

A. Model and type of compressor and driver units

B. Performance data as noted by (*) on page 3.

C. Typical outline dimensions and. weights.

D. Price estimate based on shipment in 1981.



w FOSTER WHEELER

FOP £ U§HT, <^-5 V^7B&.
silt T&tltL_________
servic: Gyy$o/ comS/sssoa

MPR.____________________________
SIZE AHO TYPE _______________________
DRIVER: X MOTOR, □ STEAM TORE I HE,

MATERIAL REQUISITION

ref. /S-a+oa

ITEM HO. C-3/CJL

ho. reqd.Q^TZ)

OMPRESSC RS PAGE 5 OF /n

REQUIS; TION ?i0. DATE
2*2 / -mzz:

SUPERSEDED BY
CHG. DATE :hg- DATE

Cl i II Oc.r, 7? C4
C2 C5
C3 C6

SPECIFICATIONS: cehtrifugal compressors ahd attehoent
EQUIPMENT COVERED IH THIS REQUISITION SHALL BE FURHISHED IH 
ACCORDANCE WITH THE FOLLOW IH6 SPECIFICATIONS:

INSTALLATION: unit will se installed ih ah 
X outdoors-unprotected LOCATION ,
G ENCL. BLDS., □ ___________________

G API STD 6)7, □ FW STD. 30AI, □ FW STD. 30A2,
& .rar PA§e /______________________________

Q _________________________________________

ATQ GRADE, 13 MEZZANINE LEVEL.
BAROMETER /4r» 7 Paid. ALTITUDE <2Jl2. FT. 

AMB. TEMP.________ °FMAX., ______  °F MIN.

CONDITIONS OF SERVICE FOR EACH MACHINE

RATED /JqPmal. ■

GAS HANDLED (SEE ANALYSIS BELOW) 0XV6SAJ-----------
REUTIVE HUMIDITY, t 2S&/' i -!
MOLECULAR WEIGHT 3/-?^ ----- -------------^

Co/Cv « °F /39 —------------
COMPRESSIBILITY FACTOR 8 INLET Zl ■ -? 1 —i
COMPRESSIBILITY FACTOR 8 DISCH Z2 AO ------------
SCFM 9 IN.7 Psia i 60 °F : □ DRY, □ WET.
CFM 9 INLET CONDITIONS ^93*3 A
WEIGHT FLOW, Lb/Min. AW5_____________________ !______________
INLET PRESSURE, Psia AZ.3L , ' ! v
INLET TEMPERATURE, °F 9^ ( Cool, to /oi

, DISCH. PRESSURE, Psia ms //%* ^ ^a
XotSCH. TEMPERATURE, «>F Ses- a/oT£l Sd.s w )

POLYTROPIC HEAD Ft.-Lb/Lb. 1
COMPRESSOR BHP

^COMPRESSOR RPM
BHP RETIRED AT DRIVER SHAFT _____

^DRIVER RATED HP
EST. SURGE CAPACITY 8 SATED RPM, ICFM / i* DISCH. TEMP. AT SURGE CAPACITY \S££ ajcts 3£toyr)
PERFORMANCE CURVE NO. \PERFORMANCE CURVE NO. i______________

^ Jsrr&CSJAGjZ PtZSS’/T^Mfi - GAS analysis

COMPOSITION MOL. WT. MOL. % ! MOL. % 1 MOL. < MOL. t
3 A 9fl.O |

<SL.O
i 1 \
1 i . j
i 1 1

1
1

COMMENTS REGARDING GAS HANDLED: SvCTtotJ D/SCHA£.($£ PP£SSUfl£S SPic//?/££>
AT COMfiXZSSO/? ♦

---- ~ l. &<£
CAfACrry bO£S tfoTTHAT 'TVs

£%C££P 3^5 °F

COMfiP£SSOJL STA&/MS SHAL^ S£LG.CT£& SVC&

FORM I35-82A
gsiy HQ/rsT

■X

ivtiv/. CO f'j & ct'A*/ ytz "A T.cf



poster Feeler energy gorp

IIO SCIFTH ORANGE AVENUE, LIVINGSTON, N.J.

FOR ML&h/___________________
site ______
$ervice_ Q?M£>#€$SQ&
MATERIAL ____________________________

&&L-J3ZI8 7?
SUPERSEDED BY

MATERIAL REQUISITION
CENTRIFUGAL COMPRESSORS page ^ OF /o

F* REF. _ _ _ _ _ _ _ _ _ _ _ | REQUISITION NO. , DATE~

ITEM NO. C-3/0&

SIZE AHD TYPE______________________ ________
DRIVER: MOTOR, □ STEAM TURBINE, □
GENERAL NOTES REQUISITION __________________
INTEGRAL PART OF THIS REQUISITION.

NO . RFQD. OAf&O) '■ CHCG DATE

IS AN
i' CJ 
f C2

II Ot-r, 7
WG.
CT

DATE

C5
C3 C6

MANUFACTURERS DATA: MODEL

CONSTRUCTION DETAILS
____________ . CASING SPLIT: ^ HORIZ., □ VERT. NO. STAGES

□IMPELLERS: TYPE: Vi ENCLOSED - BACKWARD leaning, _____________
CONSTRUCTION: S CAST, C RIVETED, ^{( WELDED, □ MILLED, □.

SPEED DATA: max. cont.__________ rpm. first critical_______
COMPRESSOR ROTATION: viewed from driver end of unit:
MATERIALS OF CONSTRUCTION:

CASING: □ CAST STEEL, a FORGED STEEL, CAST IRON,
DIAPHRAMS: CAST /tfChT

OIA.

□
__  RPM.
CW, □ CCW.

TIP SPEED 
SECOND CRITICAL.

IN. 
FPS 

- RPM.

IMPELLERS:/3/g/-4/0 IT^fk SHAFT: hlSJ- 4^/VQ 
OTHER:

□_________________ _____
INTERSTAGE LABYRINTHS: £fZSrJ\i

______ . SLEEVES: MOfiJGL.

TEMPERATURE AND PRESSURE LIMITATIONS:
MAX. WORKING TEMP: SUCTION END
MIN. WORKING TEMP; SUCTION END.
MAX. WORKING PRESS; SUCTION END
HYDRO. TEST PRESS: SUCTION END

FLANGE RATINGS:
CONNECTION 
MAIN SUCTION 
MAIN DISCHARGE

OF.
°F.
Psig.
Psig.

DISCH. END.. 
DISCH. END. 
DISCH. END 
DISCH. END

°F.
OF.
Psig.
Psig

SIZE (IN.) ASA RATING FACING JJP DN RT ,LF.
□ X n h
□ % r~ i—
G G r~* □
□ ]— •_ [Z
□ D rj ZJ

OTHER

ALLOWABLE FUNGE LOADINGS SHALLALL FUNGE ORIENTATIONS ARE VIEWED FROM THE DRIVER END OF THE UNIT 
BE INDICATED OH THE VENDORS CERTIFIED DRAWINGS.

SHAFT SEAL: "SO UBYRINTH. c RESTRICTIVE RING, □ LIQUID FILM, _
LA£<ft/*rm CL£A0aasc£s 7ft && flAoVs

MECHANICAL (CONTACT).
mJ&AL.

__LEAKAQC Z/STb CPMMjESSQZ G4SVa/$Y
St AUNG MEDIUM: □ OIL, □ air, X INERT GAS, □ AltTThQEfi/ ^ “ .

.72) cdmPl&t vsrrtt ccmtA&l wlv£, GAugefs) Levy
BhARINGS: BEARING HOUSING CONSTRUCTION: Z INTERNAL, "£i EXTERNAL. QL&KM SWiTC#

BABBITTED SLEEVE, 'X _ ------------------------------------
FORCE FEED, □ RING OIL, LI- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
SINGLE KINGSBURY, DOUBLE KINGSBURY, U BALL,
ROLLER □------------------------------------------------------------------ - ------

JOURNAL BEARING

THRUST BEARING

TYPE:
LUBE:

TYPE

□

□
FORCE FEEDLUBE:

CASING DRAiN_S: quantity gAlS7^s£-- sIZE
□ VALVED, y* PLUGGED, H BLIND FUNGE,

BASEPLATE: supplied by compressor vendor,

□ ring oil, l_
VENDOR SHALL FURNISH

CONNECTIONS.
G

TYPE: CONTINUOUS STRUCTURAL STEEL COWON TO COMPRESSOR AND DRIVE UNIT.
□

PROVIDED WITH DRIP PAN 
CQUPL1NGS: supplied by

LOCATION:
MFG:
TYPE:
LUBE:

COUPLING GUARDS: supplied by

□ YES, yS NO.
□ COMPRESSOR VENDOR,

t£W £&££>

COMPRESSOR VENDOR, fi _____ _________ ________ •
NON-SPARKING,/^ ,ftU. PArt-T 1 /A/ Co+/TA<.TTYPE: U SHEET METAL, ?L) NON-SPARKING,^ ft

COMMENTS REGARDING CONSTRUCTION DETAILS: *it*u B£ ftJ Sfez lieo-3?AS'.

R ev< ([) |V c c HAfa.iZ.



FOSTER WHEELER ENERGY GORP.
MO SOUTH ORANGE AVENUE. LIVINGSTON, N.J.

FOR _
site wett/MSy t^/aa

SERVICE _____
MATERIAL____
SIZE AND TYPE ___
DRIVER: *£ MOTOR, □ STEAM TURBINE, □
GENERAL NOTES REQUISITION __ _ _ _ _ _ _ _ _ _ _ _ ____
INIEGRAL PARI OF THIS REQU ISITI ON._ _ _ _

material requisition
CENTRIFUGAL COMPRESSORS page £ of /J

_ REQUISITION NO. DATE
6-42-7?

— SUPERSEDED BYIf *T-
l CHG.j DATE CHG.
Id it Ocr, 7-1 CU

C2 
C3

FW REF. /S' JAOO _

_ _ _ _ ITEM NO. CrB/CA

NO. 1?EQD. DATE

IS AN CS
C6

LUBE AND SEAL OIL SYSTEMS: a force feed lube oil system common to the X compressor,
'SgEAR,*^. DRIVER, WITH i- A COMBINED, \~} A SEPARATE, _ NO SEAL OIL SYSTEM, SHALL BE 
FURNISHED BY the CCMP. MFR. IN ACCORDANCE WITH ,

LUBE OIL SYSTEM
SYSTEM OPERATING PRESS. __ _ _ _ _ _ _ _ _ _ _ Psig.
SYSTEM MAX. ALLOW OPER. PRESS----------------------- Psig.
RESERVOIR: LOCATED 'j IN BASE, X ON CONSOLE.X

CAPACITY_____ _  GAL. RET. Tli€_ _ _ _ _ _
TO BE FURNISHED WITH X ELECTRIC, 
HEATER, L_! INSULATION SUPPORTS AND

MAIN LUBE OIL PUMP: LOCATED ON “
X CONSOLE AND DRIVEN BY ______
X INDUCTION MOTOR, \ STEAM TURBINE.
MFR. /M6  . MODEL. ________
TIFF. jS€££}n£—. CASE MATL. ^-5
GPM_ _ _ _ _ _ _ _ _ _ RPM_______ BHP.

AUX. LUBE OIL PUMP: located on □

_. MIN. 
STEAM

BASE,
__ SHAFT,

SEAL OIL SYSTEM
SYSTEM OPERATING PRESS. _ _ _ _ _ _ X v

SYSTEM MAX. ALLOW CPER. PRESS------------ -
RESERVOIR: located v. in base,

CAPACITY._ _ _ _ _ GAL. RET. TIIC_ _ _ _ _ _ _

Psig.
__ Psig. 
ON CONSOLE. 

MIN.
TO BE FURNISHED WITH ELECTRIC,
HEATER, 7 INSULATION SUPPORTS AND
-- -- \

MAIN SEAL OIL PUMP: located on

CONSOLE AND ORIVEN BY 
INDUCTION MOTOR, STEAM TURBINE. 

MFR._ _ _ _ _ _ _ _ _ _ _ _ _ . MODEL

BASE, 
SHAFT,

CASE MATL. __
BHP.

BASE,
X CONSOLE AND DRIVEN BY _j...... . . . . . . . . . . . . . ....... SHAFT,
X INDUCTION MOTOR, R STEAM TURBINE.
MFR. iMQ______ . MODEL_ _ _ _ _ _ _ _ _________  .
TYPE SCJfe W . CASE MATL. . CS ._ _ _ _ _ _  .

GPM________  . RPM ___ _____ . BHP_ _____ .
RELIEF VALVES: U integral, X separate. 
COOLERS: X twin, R single, located on 

n base, X console,

ONAUX. SEAL 01L PUMP: located 
R console And driven by RR _ _ _ _ _ _ _
R INDUCTION MOTOR, R STEAM TURBINE.
MFR_ _ _ _ _ _ _ _ _ _ _ _ X- . MODEL------------- —

\TYPE_ _ _ _ _ _ _ _ _ _ _ _ .\ CASE MATL. ___ _

BASE,
__ SHAFT,

CTH_______ . RPM
RELIEF VALVES: 7 
COOLERS: u twin,

bhp_

MFR..
CODE: J)? TEMA C, . f___
SHELL: OD________ IN. DES.
TUBES: OD_ _ _ _ _ _ _ _ _ IN. BWG .
MATL: SHELL _C.JL_ „.

FILTERS: R twin,

type R/r'REC

PRESS. Psig.

TUBES AbM)#AL.7y. 

SINGLE. LOCATED ON
R BASE, X CONSOLE, R_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
MFR._____  _. MODEL
CASE MATL. C-5 . . MICRON <3 S'■
ELEMENT: R CLEANABLE, X REPUCEABLE.

TRANSFER VALVES: MFR. _ _ _ _ _ _ .
QUAN. O/g . TYPE ____  MATL. .05. .

, .. BASE-k
MFR_ _ _ _ _ _ ^
CODE: R
SHELL: OC . 
TUBES:

INTEGRAL, 
SINGLE.

CONSOLER __ _ _ _
-. TYPE V

.... SEPARATE. 
LOCATED ON

\ TUBES: OD. 
\$ATL; SHE LI 

FILTERS: R 
R >ih,
MFR.
CASE MAT 
ELEMENT:

TEMA C, _ ________
% IN. DES. PRESS.____
.Rut. bwg—_ _ _ _ _ _ _____

.. • TUBES_ _ _ _ '____
TWIN, ~\SINGLE. LOCATED ON
7 CONSOLE,Rj   ................. ....
_ _ _ _ _ _ _ _ . MODEL _ _ _ _ _ _ _ _ _ _ _

Psig

MICRON
CLEANABLE, 

TRANSFER VALVES: mfr. _ 
QUAN. . fYPE.

REPUCEABLE.
R\_____
MAIL.____

‘SOUR OIL —REQD. YES,
PIPING-BY- COMtU-mtOOR,

R NO.—LOCATED ON [J BASE,
PURCHASER.- SEAL' OU-LOSS

CQHSOLI, BY FURCtiASEBi
•GAWW/S6Afc-MA»t

Qm SEAL Oil TAWjf. -YEGt -NG?—LOCATED. -FT?—ABOVE'GOMP. CENTER LFNE.
■ MTO. BY- COMPr- VE'K&OPt- PURCIIA3ER.

CLARIFIER: REQD. ; YES, X HO. LOCATED ON R BASE, 
PIPING BY C COMP. VENDOR, PURCHASER. BYPASS

CONSOLE, 
GPM.

BY PURCHASER.

PIPING: X CARBON STEEL PICKLED AHD CLEANED, X STAINLESS STEEL, 
_ STAINLESS STEEL DRAIN LINES, ~_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _

OTHER:

MFR.

FORM 135-84
fi-EV.CO H O C H ITN 'Hit £■



FOSTER WHEELER CORPORATION
IIO SOUTH ORANGE AYEHUE, LIVINGSTON, N.J

TizqY

MATERIAL
CENTRIFUGAL COMPRESSORS page

FOR . . . _ _ _ _ _ _ _ _ _ _ _ _ _ v
SITE Vi eriM/Sj izMi_ _ _ _ _ _ _ _

SERVICE .
MATERIAL---------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

FW REF. /S’JtXOO REQUISITION NO.

REQUISITION
£> OF /d 

DATE

ITEM NO.
Z2B/- ;12/# 1

SUPERSEDED BY

SIZE AND TYPE ---- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
DRIVER: □ MOTOR, □ STEAM TURBINE, 
GENERAL NOTES REQUISITION

NO. REQD. CHG. DATE CHG., DATE
Cl

IS AN C2 C5 I

INTEGRAL PART OF THIS REQUISITION. C3 C6
INSTRUMENTATION

LOCAL COMPRESSOR PANEL: furnished by comp, vendor,
PURCHASERS ELECTRICAL AND INSTRUMENT CONNECTIONS SHALL BE

□ PURCHASER, □ NOT REQD. 
BROUGHT OUT TO TERMINAL BOXES

BY THE COMP. VENDOR, □ MADE BY THE PURCHASER.
££S_^ii!LJJIDJ£mRS.:

PRESSURE GAGES: MFR. ST’S) SIZE AND TYPE
TEMPERATURE GAGES: MFR. SIZE AND TYPE
LEVEL INDICATORS: MFR. SI7F AND TYPF
SIGHT FLOW INDICATORS: MFR. SIZE AND TYPE
TACHOMETER: MFR. SIZE AND TYPE

MFR. SIZE AND TYPE

STRUMENTATION: compressor VENDOR SHALL FURN ISH THE FOLLOWING:
LOCAL LOCAL

PRESSURE GAGES: LOCAL PANEL LOCAL PANEL
SOIL PUMP DISCHARGE $ H X MAIN STEAM INLET □
£1 LUBE OIL EACH LEVEL P & |X FIRST STAGE STEAM X
□ SEAL OIL EACH LEVEL 1----- 1

L—
□ 2 STEAM EXHAUST i—r %

□ SEAL OIL DIFF. 1-- 1 c □ O _ i
SI BEFORE/AFTER FILTERS

i
□ □ □ t—i

□ CONTROL OIL □ c □ . . □ —■

TEMPERATURE GAGES:

OIL OUTLET EACH BRG. pc c n n □
□ OIL OUTLET EACH SEAL 1 □ n □ M
£ BEFORE/AFTER COOLERS □ □ □ G

SWITCHES: (3PbT) AURM TRIP AURM TRIP

LOW LUBE OIL PRESS. $ % COMP. HIGH DISCH. TEMP. !$ a
C LOW SEAL OIL PRESS. Y LOSS 9/L SV0¥ty 7£Mt. - ® □
i2 LOW OIL RES. LEVEL 1-- % <>'*- A? - S

n
35 LOW CONTROL OIL PRESS. X □ Y V/SXA'ffOfJ pe
3fl AUX. PUMP START % —; X AVAL *070*

OTHER:
Cj8-m s&e/es Jzoo Moumts)

□ REMOTE SHUTDOWN: $ ELECTRICAL, □ HYDRAULIC □ PNEUMATIC.
t SIGHT FLOW EACH BEARING AND SEAL OIL RETURN LINE. 
OIL RESERVOIR LEVEL. . ^

5C &t>//U

7i AMuMAm# bj//^raur s^ve/jce
. ^ 7SMA /A?h/rA7nf h//4iA*M AAJh ___

AURM CONTACTS SHALL □ OPEN, □ CLOSE TO SOUND AURM. SHUTDOWN CONTACTS SHALL 
□ OPEN, □ CLOSE TO SHUTDOWN.

WHERE INDICATED BY (*), AURM LIGHTS SHALL BE FURNISHED BY THE COMPRESSOR VENDOR AND MOUNTED ON THE LOCAL 
PANEL WITH ALL NECESSARY REUY DEVICES.

PURCHASERS ELECTRICAL AND INSTRUMENT CONNECTIONS WITHIN THE CONFINES OF THE BASEPUTE AND CONSOLE SHALL 
BE □ BROUGHT OUT TO TERMINAL BOXES, □ MADE DIRECTLY BY THE PURCHASER.

COMMENTS REGARDING INSTRUMEHTATIOM: mSbOf £#41L /mV.C :

FORM 135-85 ffOV. (/) : ~jJo. ctonfe z^/Jr .



OS TE?. WHEELER ENERGY OORPCRATION MATERIAL REQUISITION
IIO SOUTH QRAHGE AVEMUE, 11V1XG5TOH, H.J.______CEMTRI FUGAL COMPRESSORS 9*6£ 7 OF /o
cOR Ml.G i^/ __________________ FV REF. _______
.<11 TF M &£z[P±ztS- ; r~J ._________________________ ________________
SFRY1CE CysYCl&J C2r^p ITEM HO. C ~ 3/ 0^0.
MATERIAL_________________________________________________________
SIZE AHO type__________________________________ HO. REOO. (TW<^ (.1 )
DRIVER:^ MOTOR, □ STEAM niRBIHE, □ _______________________
GEHERAL HO^ES REQUISIT'OH _____________________________ IS AH
'HTGRAL fart OF ^HIS REOUISITIOH.

CONTROL

NORMAL OPERATING: ZO^STA^J-r SPS-ZD CA?AC-t-?h> CsrSr-ft&u. S^jZgz^

REQUISITION HO. ,| DATE
-*^■2/ ~ <5 - 7. •

SUPERSEDED SY

CHG., DATE CHfi.i DATE
i ci T II Oc-r, ? i  3'

C2 \ li CS
: C3 CS

SURGE CONTROL: to ;L>J/£t+^ \ ,

INSPECTION AND TESTING

COMPRESSOR

DRIVER:

CONSOLE:

'IS; SHOP INSPECTION.
^ HYDROSTATIC TEST.
^ IMPELLER OYERSPEED________ J OF ___________  RPM.
"la DYNAMIC BALANCE OF ROTOR 
IS, MECHANICAL RUN.
□ r~^C—/o P£Aj=o&s-xi'jC£: TES-r

>i _OXVL;&>y t PtoTCC.-TjOrJ /^Qil
□S/~i j p r-i£^~T

^ Qo M/^dtSjA ^ iJ^^A TEST'S

Tv TES7-S
□ _________________________________
□ ___________________________________________

SHOP INSPECTION.
X nSJLZL____________________________

□_______________________________
1 ! COOLERS: ^ hydrostatic test

_ _ _ _ _ _  Psig OIL SIDE.______ Psig WATER SIDE.
INTERCOOLERS: ^ hydrostatic TEST
C//=L ru^'Sri C£>J _ _ Psig AIR SIDE. ______  Psig WATER SIDE.

COMMENTS REGARDING TESTING:

X
WITNESSED: 

YES n NO
n YES >X NO
□ YES NO
□ YES Tl NO
's YES □ NO
% YES C. NO

YES !Z! NO
n YES NO

YES □ NO
YES 1—: NO

□ YES NO
r YES 1—\ NO

YES i HO
YES ; 1 NO

u YES —! NO

□ YES X NO

CJ YES NO

R e (j ) C o-n4/v'.<:= gj± 7j±ls

FORM 135-87
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FOSTER WHEELER CORPORATION SPECIAL-PURPOSE STEAM ARSINES PAGE 6 OF /O
RCOI! !.F ! TIO^J NCMFFR !-\ ,K T'C

UTi.' '
FOR MLGW F.W. CONTRACT 1 S-ZZoo 2Z3 1 - 1 3Z1 3 a oct,

SITF HS-WAH13 , SUPERSEDED BY C r'iMGE NO.
ITEM NO. C-310 2 SERVICE oxrsejv or Oil!! Oct, 7* pn
JRIVEN FOII IP. ccn rfriFOtSAu co^pf>.eosoR ro 1
MFR - - MODEL NO. REO'D-L CP !1 O1 1 —....— r,M

OPERATING OCNOITl^NS
9HP

RATED 

NORMAL

no ro l ccH PR . RftTSJ) p^/;

MAX. CONTINUOUS SPEED: 

TRIP SPEED:

CRITICAL SPEED: _________

I OS ‘ 9PM

___________ RPM

PPM FIRST. RPM SECOND

STEAM:

THROTTLE PSIG 
THROTTLE °F. 
EXHAUST , PS I £

MAXIMUM NORMAL MINIMUM

PIC
&HO

35.

OTHER DATA:

STEAM RATES. BASIS OUTPUT SHAFT OF ^TURBINE □GEAR 

(* - GUAR.POINT) OUTPUT STEAM LBS/BHP-HR

RATED
RATED

NORMAL

NORMAL

WORST

NORMAL

PERFORMANCE CURVE NO.

MAXIMUM POSSIBLE STEAM FLOWS:
AT THROTTLE (WITH MAX. INLET PRESS.)
TO EXHAUST (EXT. 4 INDUCT. TURB. ONLY) 
FROM EXTRACT. (WITH MAX. THROTTLE PRESS.

LBS/HR

,Arr L I LAOLc UlllTtMa:

ROTATI ON (VIEWED FROM H.P. INLET END.: Q CW □CCW
THRUST FROM DRIVEN EQUIP.: OnORMAL Q_____________
DUTY: ^CONTINUOUS □________________________________

START-UP QMANUAL □EMERGENCY AUTOMATIC 
LOCATION: Q INDOOR □OUTDOOR □SEMI-ENCL. BLDG.

□ AT GRADE ^ON MEZZANINE
AREA: QCL.___ -GS.__-OIV.___ . NON-HAZARDOUS

AMBIENT: \OQ °F. MAX. TO MIN.
FT. ALTITUDE IHtT BAROMETER

PROTECTION: □ winterized □JTROP CALI ZED QSTANOARO

GEARS: BY ' SEE FOR DATA

EVALUATION: FOR PERIOD OF HOURS
H.P. STEAM AT 5 /M LBS.

COOL-OFF TIME:

3
9

10 
U 
12
13

m
15

16

17

18
19

20 
21 
22
23

24

25

26

27

28

29

30

31

32

33
34j

35

36

37

38
39

40 

41' 

42

*13
41

45

46
47

48

49

50

51

52

SPECIAL-PURPOSE TURBINES 

GEN’L.-PURP. TUR3S. FOR AUX. SVC. 

INOUCTION MOTORS 

OIL SYSTEMS 

GEARS

GENERAL NOTES REQUISITION

CONSTRUCT: ON FEAT'JFE$:'
TYPE: Q VERT. SHAFT ^HOrTz. SHAFT. 

CASING SPLIT: ^AXIAL □RADIAL 

CASING MOUNT: □FOOT ^CENTERLINE 

FLOW TYPE: FIRST STAGE =

OTHER STAGES =

STAGES.

ROTOR: □BUILT-UP g^SOLIO

SPEED GOVERNOR: NEMA CLASS 3) . MFR. =V0OODWlVP.i

TYPE = Ul/ovCRSPgro TRIP T£ST DEVICC

OTHER GOV.: FOR 

TYPE r
MFR. =

SPEED CHANGER: □MANUAL □AUTOMATIC 

RANGE FROM g £> J TO [ Of 1 Of RATED RPM.

ACTUATION SIGNAL ; rHZUHfrTl £_____________

NO. AUTO. VALVES: MAIN INLET, LIFTED BY

LIFTED BY

HAND NOZZLE VALVES:

TRIP VALVE: □tRIPONLY jffiE I P 4 THROTTLE 

REMOTE TRIP REQ’D ACTUATED BY ___________________

£>aAlN«:------
TYPE

MANUFACTURER 

CALC. LOAD. LBS. 

CAPACITY, LBS. 

LUBE METHOD 

COOLING JACKETS

THRUST RADIAL

K5T. MFR' 5r/>Ni>Aa.s

SHAFT SEALS, INTERSTAGE: EgLABYRUiTH

SHAFT SEALS, OUTER: ^LABYRINTH

H.P. INLET

H. P. CASING

I. P. CASING 

L.P. CASING 

COOL. JXTS.

PSIG 4 

PSIG 4 

PSIG 

PSIG

PSIG

OF.

of.

MAX. ALLOWABLE SPEED ____________

MAX. ALLOWABLE TRIP SPEED 

POTENTIAL .MAX. PCWER « RATED RPM

RPM

RPM

BHP
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FOSTER WHEELER CORPORATION SPEC IAL-PJRPCSE STEAM TURBINES PAGE ^ OF 1 Q

REQUISITION NUMBER DATE
FOR M L c: W F.W. CONTRACT IS-1200 Zt.~! -1 5 Zj - J ||
SITE M £>! p lit 5 M S s 5 .y - SlJ PERSEDEC) BY CHANGE NO.
ITEM NC. C —3102 0 compp cj-s^OiP Cl 11 Cct 71') Cl CS:

C,2 ru c£
AOChSSOK TLSI

gSEE o«U3E_^_F09 SP. CHARGER, TRIP VALVE. REMOTE TRIP 

gTRIP VALVE LIMIT 3MITCHE3: YAlyE □OPEN ^SHUT. 

□ TRIP VALVE DEVICE FOR TESTING WHILE OPERATING

B
»V. VALVE POSITION INDICATOR: __________________________________

INSULATION MAT*L. - ;y Pl?B C .H ASiT.-?___________

□ JACKET: MAT* L =

□exhaust SENTINEL VALVE, 

□ EXHAUST eiJLL FLOW PSV, 

□extract FULL FLOW PSV,

Qnon-return valve

AUX. FORCE CLOSING BY

PSIG SET 

PSIG SET 

PSIG SET

□EXT ICTI N □EXHAUST

TACHOMETER TYPE: MR PAX TACHTP.&l______
INDICATOR, NO. A TV IE T*) O ^ gp ;

one NENFt Lj i&cfii , Rgy^rs* (<f nea'h )
□ SHAFT TURNING GEAR: ___________________________________________

□
□ in T-T vplv;STEAM STRAINER: QSEPARATE 

LOCAL PANEL: MOUNTED ON □lURB. □TURB.8ASE 

□ separate FREESTANDING.

BY DRIVEN EQUIP. MFR.) 

Qsoleplates. □fabr. STEEL, □with DECK

□ GOV. LIMIT DEVICE FOR QlOAO □EXTRACT. FLOW

□ initial STEAM PRESSURE

□ HIGH EXHAUST TEMP. SWITCH □ALARM CtRIP

□ HIGH EXHAUST TEMP. WATER INJECTION SYSTEM COMPLETE

□ vacuum BREAKER 

□water wash orifice mixer

Qspace heaters for insul. a jacket

JgSHAFT SEAL SYSTEM: □MANUAL ^AUTO. CONTROL 

VACUUM DEVICE J^STM. EJECT. □ WATER EDUCTOR 

□ FAN □LIQUID R'NG COMPRESSOR 

CONDENSEP □ C. RECT CONTACT J^SHELL A TUBE

surf ---------------- sq. ft., JQtema-c Otema-r,

WITH___________  SHELL, __________  WATER BOXES

, TUBES 3WG X O.D. X L

UTILITIES REQ’D : GPM WATER

LBS/HR _____  PSIG STEAM

KW OF_____  V-_____PH-_____ HZ

8 VIBRATION DETECT. EQUIP,: S~M ; VefteF WCW

oFoyi.m'. ?rs cit SQfU. ra<Ji/>l brn

s AXIAL POSITION EQUIP,: T7u o C

^9 r L^A tr fr rs

OIL UYS~:w:
TURBINE MFR’S. OIL REQUIREMENTS: 

LUBRICATION 

CONTROL, STEADY STATE 

CONTROL, TRANSIENT

GP“ PSIG.

VI SCOSITY: ______SSU 9 IOO°F A ______  SSU 9 210°F

________SSU MAX. ALLOWABLE FOR START-UP.

MAX. ALLOWABLE FILTRATION: MICRONS

LUBRICATING OIL 

CONTROL OIL (nOT OVER 25)

TURBINE MFR. TO SUP°LY SYSTEM COMPONENTS AS FOLLOWS:

S
NON'E (ALL COMPONENTS BY OTHERS)

AS AGREED WITH MFR. OF DRIVEN EQUIPMENT

□total system per page____________

□ at TURB. QA GEAR ONLY (SINGLE IN/OUT CONNECTS).

□■WITH □WITHOUT LOCAL INSTRUMENTS 

□ PARTIAL system per page _____________

PIPING MATERIALS AT TURBINE ! i GEAR' : 

L.O. PRESSURE LINES ^ TniNU^SZ, 

CONTROL PRESS LINES 

DRAIN LINES

u

srjTXTi. /• Pt cif L.s:n }

COUPLINGS:
FURN I SHED BY 

MANUFACTURER 

MODEL NO. 

TYPE

TURB.-

CpiMPAl nsg-tj 'jeNDOe

LUSE .METHOD

BORE TYPE, DRIVING HALF_ 

BORE TYPE, DRIVEN HALF 

MOUNT DRIVING HALF 

MOUNT DRIVEN HALF _

IF GUARD^TTTFMFUT.T"----------------------
gjTORSIONAL CRITICAL SPEED ANALYSIS BY U<M1 CC

g LATERAL CRITICAL SPEED ANALYSIS BY u__________

^SUPPLY ABOVE CALCULATIONS TO__________________ U__________ U

^SUPPLY CAMPBELL DIAGRAMS TO PUfteH>f5S-|P

g REVIEW 4 COMMENT ON PURCHASER'S °IPING DRAWINGS 

S^VIEW 4 COMMENT ON PURCHASER’S FOUND DRAWINGS 

□ ___________________________________________________________________________

□ supply SPARE ROTOR ASSEMBLY



FOSTER WHEELER ENERGY CORPORATION
w MATERIAL REQUISITION

CENTRIFUGAL COMPRESSORS °AG£ /O OF , -

for AauCz FW REF. REQUISITION NO. DATE

SITE / -- - " >
SERVICE ITEM NO. C-3,C-> A/A SUPERSEDED BY

CHG. DATE CHG. OATS
Cl H Our, ? ^ CN
C2 cs
C3 ; | cs

UTILITY DATA
ELECTS1 CAL: -----------------------

CLASSIFICATION: Q CLASS I - GROUP 0, □ DIY. I, G OlY. 2. ^ ^0^ Zljd^zL^J-Li
mJTORS j So AHO 3ELOK: -ff^2----  VOLTS, __2-------- - - - - PHASE, -4^0-------- - CYCLES.
MOTORS Gao HP THROUGH Ox2QQ-. HP: ^TYOQU VOLTS, —3.---------  PHASE, —*2-0.------- CYCLES.
MOTORS ZjSaQ. HP AHO ABOVE: /G <^0 P__  VOLTS, 3_ _ _ _ PHASE, ___ C=>0 CYCLES.
ALARM SWITCHES: ^ AC, □ DC. /^O VOLTS. / PHASE. O CYCLES.
SHUTDOWN SWITCHES: 'SJ AC, G DC /2o VOLTS, / PHASE, (~*.0 CYCLES.
SWITCH ENCLOSURE: □ EXPLOSION PROOF, 'X WEATHER PROOF, Z _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

5TEAH: main comp, drive aux. drives
MAX. NOR. MIN. MAX. NOR. MIN.

IHLET Psig
1-- - - - - - - - - - - - - - - - ^- - - - - - - - - - - - - - - - - - j

! i
INLET TT °F ( /Mot

EXH. Psig ^ ■ 1 si " y i

In. H6. ABS.
1 H i i

DENOTES CONDITIONS AT WHICH STEAM RATE IS TO 3E GUARANTEED.
COOL IHG WATER: □ □ SALT-pX----Coo^^l? f------- ■

AVAILABLE AT ---- ? 3__ psig ANO -S-A- - - - - - -°F. FOULING FACTOR -1 CO/ S/OG)
ALLOW TEMP. RISE 3 O op. ALLOW PRESSURE DROP . .AS _ _ _ _ _ Psi.

INSTRUMENT AIR: AVAILABLE TO CONTROL DEVICES AT —/OJO------ -------- p,ig.

MOTORS:
COMPRESSOR DRIVE 

^ LUBE PUMP DRIVE 
□ SEAL PUM> DRIVE

.TEAM TUR <ES:
□ COMPRESSOR DRIVE
□ LUBE PUMP DRIVE
□ SEAL PUMP DRIVE
i_

quan.

TLVO

DRIVER AND UTILITY SUMMARY

OrJE.
MFR. TYPE ENCL. HP SF

S'-r^LH

j^/oucr.

RPM
UV-ZT

/ \ \
I i1 1

{77a77^) i |
I 1--------------^-------------

1 ! ! i i
DRIVERS MARKED ^ SHJkL1- BE FURNISHED BY THE COMP. VENDOR. 
DETAILS OF THE MAIN COMPRESSOR DRIVE UNIT.

SEE PAGE. .OF THIS REQ'N. FOR COMPLETE

COOLING WATER CONSUMPTION:
LUBE OIL COOLERS GPM °F. RISE.
SEAL OIL COOLERS GPM °F. RISE.
INTER COOLERS -----  GPM —— °F. RISE.

GPM OF. RISE.
GPM ----- °F. RISE.

COMMENTS REGARDING UTILITIES:

STEAM CONSUMPTION:
COMPRESSOR DRIVE   U)/Hr.
EACH LUBE PUMP DRIVE ----------------------  Lb/Hr.
EACH SEAL PUMP DRIVE ----------------------  Lb/Hr.

" Lb/Hr.
Lb/Hr.

2ev.(jJ N <£> CHAMCi: tf’/V P/fS-ifFORM 135-86A
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REQUISITION

FOSTER WHEELER ENERGY CORPORATION PAGE i OF 7

CLIENT Memphis Liqht, Gas & Water Dii£ONTRACT NO. 15-2200 REQUISITION NO. DATE
SITF Memphis, Tennessee ITEM NO. C-3103 A/B 2231-1321-C 6/14/79
MATERIAL Plant Nitrogen Package Cl C4

OR C2 C5
SERVICE C3 C6

I. SCOPE OF SUPPLY

Two (2) integrally geared, multi-stage centrifugal nitrogen compressors, 
each complete with baseplate, motor driver, shaft driven lube oil pump, 
lube oil system with cooler, auxiliary standby oil pump, aftercooler 
with condensate separator having an automatic drain trap, intercoolers, 
manifolding of all water piping, full selective automatic control 
system, associated shutdown and alarm system and extra set of terminals 
for wiring out of the panel.

The compressor console panels will be located on the baseplate for each 
compressor and the minimum panel functions will be as follows:

1. Pressure control systems
2. Shutdown system
3. Alarm system and lights
4. Mfg. std. vibration monitoring and shutdown system
5. Low oil pressure trip switch and indicator light
6. High oil temperature, alarm switch and indicator light
7. High air temperature alarm for intercoolers
8. Main motor running indicator light
9. Auxiliary lube pump running indicator light

10. Compressor surge indicator light
11. High discharge air temperature indicator light

II. APPLICABLE STANDARDS AND SPECIFICATIONS

2200-1300A
2200-38A6
2200-39A3
2200-38A7

General Notes for Mechanical Equipment
Low Voltage NEMA Frame TEFC and XP Induction Motors
Vendor Supplied Piping
Medium Voltage and Non-NEMA Induction Motors

III. VENDOR DATA REQUIREMENTS

A. Model and type of compressor and driver.

B. Performance curve.

C. Typical outline dimensions and weights.

D. Price estimate based on shipment in 1981.

BY G. J.B P.0. NO. SUPPLIER



@ FOSTER WHEELER MATERIAL

CENTRIFUGAL COMPRESSORS

REQUISITION

PAGE 2 OF 7
for /rtemM/S U6^r.s45insfnrg. pi l/. pm REF. /S-ZZ&3 REQUISITION NO. DATE
site. 0}£al£(ds+ r^/s/Af______________ ' Z23/-/3Z/-<c: &/;4/79
SERVICE £>£4*17/VITZC&iTa/PACPPASiE 
MER.

ITEM NO. jZ-3/a.3 #/£----- f 5UocRSEDED BY

SIZE AHO TYPE MO. RFOD. Tu>cCz\ lihtLli_ _ _ _ _ DATE ' CHG. DATE

DRIVER: ^ MOTOR, □ STEAM TURBINE, 
tc<jo(2^

n !LCM_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ CN
£2 C5

. . iJiJ C8

SPECIFICATIONS: centrifugal compressors and attendent

EQUIPMENT COVERED IN TNIS REQUISITION SHALL BE FURNISHED IN 
ACCORDANCE MITH THE FOLLOWING SPECIFICATIONS:

1
INSTALLATION: unit will be installed in an

| X OUTDOORS-UNPROTECTED LOCATION ,

n FNCL. RLDG.. H ...
1

& ZZoO-/3ca-A 3 ZZOO-3SAC,
55 Z2iX>‘39/)3

(X ZZOo-3'347
ATC GRADE, X H£72A>
BAROMETER /^7 Pi)a<

INE LEVEL.
ALTITUDE LO&- FT

□ AMB. TEMP. °F MAX.. / 7 OF MIN.

CONDIT IONS OF SERVICE FOR EACH MACHINE

RATED

GAS HANDLED (SEE ANALYSIS BELOW)
REUTIVE HUMIDITY, \
MOLECULAR WEIGHT

/J/T&CxS,£A]

MY -
Z8 J

Cn/Cv @ &0 oF /‘4:
COMPRESSIBILITY FACTOR « INLET Zl /.o

COMPRESSIBILITY FACTOR « DISCH Z2 /.o
SCFM • IN.7 Psia t 60 °F : S DRY, □ WET. Z400

CFM • INLET CONDITIONS
WEIGHT FLOW, Lb/Min. i
INLET PRESSURE, Pal a >£.5- 1i
INLET TEMPERATURE, op 94 CD

DISCH. PRESSURE, Paia
DISCH. TEMPERATURE, °F t/0
POLYTROPIC HEAD Ft.-Lb/Lb.
COMPRESSOR BHP

'COMPRESSOR RPM !

BHP REQUIRED AT DRIVER SHAFT i
DRIVER RATED HP

, . .

EST. SURGE CAPACITY « RATED RPM, ICFM
DISCH. TEMP. AT SURGE CAPACITY

------------------------ i
1 ! ;

PERFORMANCE CURVE NO.

GAS ANALYSIS

COMMENTS REGARDING GAS HANDLED: (T) ca/f}/’££55o& D£/U£&. 7Z>s/2£/> /&£. /7/#;*/.
6~r£l U5/AJ6, /»s^/*</*> r£<#j0jer £^>^.____ I________________________________________

FORM I35-32A



rusitR WHfctLtK MAItKIAL KtUUlilMUN
CENTRIFUGAL COMPRESSORS pabe 3 OF /

FOR rtPrffatS L/Mr/.JS ✓Ws&d Pit/- FW REF. ... i REQUISITION NO. DATE
siTF s&SsTr/w/s.r&A/V-_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ! Z2^/-/3Z/-tr
SERVICE ITEM NO. 3/£>3 SUPERSEDED BY

\ J
CM. DATE CHG. 1 DATE
Cl c* 11
C2 | cs !;

___ C3 | C6 li
CONSTRUCTION DETAILS

MANUFACTURERS DATA: MODEL______________ . CASING SPLIT: □ HORIZv ^ VERT.^ NO. STAGES

IMPELLERS: type: oPsaJ - backward leaning, □_____________________ . dia.____
CONSTRUCTION: ^ CAST, O RIVETED, □ WELDED, □ MILLED, □_ _ _ _ _ _ _ _ _ _ _ _ _ _ . TIP SPEED

SPEED DATA: MAX. CONT._ _ _ _ _ _ _ _ _ _ RPM. first critical___________  RPM. SECOND CRITICAL-
COMPRESSOR ROTATION: viewed from driver end of unit: □ cw, □ CCW.
MATERIALS OF CONSTRUCTION; ^

CASING: □ CAST STEEL, □ FORGED STEEL, X CAST IRON, □ ----------------------------------------------
DIAPHRAKS:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ INTERSTAGE LABYRINTHS:
IMPELLERS: srsrj&. SHAFT: /fXST- SteZO_ _ _ _ _ _ _ _ . SLEEVES: A/ctV£.

OTHER: _ _ _ _ _ _
TEMPERATURE AND PRESSURE LIMITATIONS:

MAX. WORKING TEMP: SUCTION END °F. DISCH. END. «F.
MIN. WORKING TEMP; SUCTION END. OF. DISCH. END. OF.
MAX. WORKING PRESS: SUCTION END Palg. DISCH. END Piig
HYDRO. TEST PRESS: SUCTION END Ptig. DISCH. END ----  Palg

FLANGE RATINGS:
CONNECTION SIZE (IN.) ASA RATING FACING JJP DN il LF

MAIN SUCTION □ a □ □
MAIN DISCHARGE □ □ □ □

□ c □ □
□ □ □ □
□ D □ □

OTHER

ALL FLANGE ORIENTATIONS ARE VIEWED FROM THE DRIVER END OF THE UNIT. ALLOWABLE FLANGE LOADINGS SHALL 
BE INDICATED ON THE VENDORS CERTIFIED DRAWINGS.

SHAFT SEAL: □ LABYRINTH, □ RESTRICTIVE RING, □ LIQUID FILM, □ MECHANICAL (CONTACT).

IN.
FPS

RPM.

SEALING MEDIUM: □ OIL, ^ AIR, □ INERT GAS, □

BEARINGS: bearing housing construction: □ internal, □ external.
JOURNAL BEARING TYPE: □ BABBITTED SLEEVE, □----------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

LUBE: )gf FORCE FEED, □ RING OIL, □_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
THRUST BEARING TYPE ' □ SINGLE KINGSBURY, □ DOUBLE KINGSBURY, O BALL,

□ rolle'r □----------------------------------------------------------- •
LUBE: ^ FORCE FEED □ RING OIL, □ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

CASING DRAINS: quantity wefe*size ______ . vendor shall furnish
□ VALVED, & PLUGGED, Cl BLIND FLANGE, □ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  CONNECTIONS.

BASEPLATE: supplied by X compressor vendor, □--------------------------------------------------------
TYPE: X CONTINUOUS STRUCTURAL STEEL CO»*«N TO COMPRESSOR ANO DRIVE UNIT.

PROVIDED WITH DRIP PAN □ YES, X *0.
COUPLINGS: supplied by & compressor vendor, □ ---------------------------------------------------

location:

LUBE:
COUPLING GUARDS: SUPPLIED BY ^ COMPRESSOR VENDOR, □

TYPE: □ SHEET METAL, D NON-SPARKING, □ _________
COMMENTS REGARDING CONSTRUCTION DETAILS:_____________

7HOM4S
P32

__ MY

PORM 135-83A



FOSTER WHEELER ENERGY CORP.
110 SOUTH ORAnte AVEHUE, LIVINGSTON, N.J

mat-;rial requisition
CENTRIFUGAL COMPRESSORS_ _PAe_E_____ of 7

FOR /Vf/rtM/S(jMfcASfii/tTSZ 4/J_ fh ref. /£-Z2uD<D________
SITE 7£A/j/- ___ ______
SERVICE P^/Vr A//___  ITEM HO. ^T-3/a3_/?_fe_
MATE RIA L 4*4 Syf7&» CC/rt/&A/4*t/ZS_ _ _ _ _ _ _
SIZE AMD TYPE _ . ______ _______ __ ___________ HO. REQO.T^^zj.
DRIVER: % MOTOR, C STEAM TURBIHE, □ _______________

_ REQUISITIOM HO. _0ATT__
ZZ3/-j3Z/-yZ Z//*/??

SUPERSEDED BY

CHG. DATE CHG._____ DATE
.Cl___________ ______ C4 ___

C2 " CS

C3 . __________  C6
LUBE AND SEAL OIL SYSTEMS 
A SEAR,
FURNISHED BY THE COMP. MFR.

A FORCE FEED LUBE OIL SYSTEM COMHON TO THE X COMPRESSOR,
SHALL BE

LUBE OIL SYSTEM

SYSTEM OPERATING PRESS.___________ Psig.
SYSTEM MAX. ALLOW OPER. PRESS. _ _ _ _ _ _ _ _  __  Psig.
RESERVOIR: located X ,H BASE, ~i °h console.

CAPACITY______ GAL. RET. TIME_ _ _ _ _ _ _ _ __ MIN.
TO BE FURNJSHED WITH “i ELECTRIC, ' , STEAM
HEATER, □ INSULATION SUPPORTS AND
n. - - - .

MAIN LUBE OIL PUMP: located on X base,
~ CONSOLE AND DRIVEN BY X SHAFT,

X INDUCTION MOTOR, ' STEAM TURBINE.
MFR_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ MODEL_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
TYPE_ _ _ _ _ _ _ _ _ _ _ _ _ _ CASE MATL_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
GPM_ _ _ _ _ _ _ _ _ _ RPM_____  . BHP._______ .

AUX. LUBE OIL PUMP: located on % base,
CONSOLE AND DRIVEN BY ___ SHAFT,

X'HDUCTION MOTOR, H STEAM TURBINE.

MFR.................. .... ........ MODEL_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
TYPE.___________  CASE MATL. .     .
GPM........ ... . . RPM __ _ _ _ _ _ _ _ _ _ ______________ '

RELIEF VALVES: 'J integral, X separate. 
COOLERS: □ twin, X single, located on

X base, CONSOLE, '  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
MFR.__ _ ________ . TYPE 5rf£U 4 7£/6>&

CODE: , 1 TEMA C, I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
SHELL: 00 IN. DES. PRESS._______  Psig.
TUBES: 00 IN. BWG . /<tf»_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
MATL: SHELL C.S. . TUBES AP/H/McrV .

FILTERS: Xt*in, _ ; single, located on

X base, ~ CONSOLE, ..._ _ _ _ _ _ _ _ _ _ _ _ _______
MFR._____  . _ _ _ _ _ MODEL . .
CASE MATL. ^-5. . MICRON 2
ELEMENT: CLEANABLE, X REPUCEABLE.
TZAK>Sf£.g_ \/4u/£ - 

&/>/a/C, P££ £U>££: ZZC&' 3<r//3

a.j.B.

OTHER:

FORM 135-84



FOSTER WHEELER ENERGY CORPORATION

110 SOUTH ORANGE AVENUE, LIVINGSTON, N.J.

MATERIAL REQUISITION
CENTRIFUGAL COMPRESSORS ^ page jf /

FOR UttrSAS diJsiZeZ A/iS.
SITE msTtS#/*. r&uA/_______________

.FW REF. REQUISITION NO.

SERVICE S4<ZtZ4<££ ITEM NO.
2Z3/-/R2/-<T

DATE
g//^/7 9

SUPERSEDED 9Y
MATER 1AL 5 '/ZT&rt £o>/#/t>Aj£AJ?S --------
SIZE ANO TYPE NO. REQD. TCcJcXzJ \ CH6- DATE l CHfii DATE
DRIVERrn MOTOR, Il CL

j C2 C5
!! C3 ' C6

CONTROL

NORMAL OPERATING: 5'/57&rt. ccAJ7£aL /$ To OS S* &>*&?/>*/r_____
P/uz^jj/is 4^0 t&Ajfr4*jrPzw/ee cowsT/toir/A't&rz/uhl.
W/M seat//0je/u£J> yg^TVj^^vi/ &y sytsf/AjZJ/'VWC /?£<?//. A J PAL
VS^hC Zoc/juD ._________________________________________________________________________

SURGE CONTROL: eaxrrPjxL sysr&rt /U-fe 4ai7/-5cj£<^
/^gxr rt/jr ca^y/^sssjt 4/>y/^v /a/<s*£A?/L*7zs/J A£^>ctj 3£*;?/a/<z ££4«i£jt)r/**sJ>

SXWSSA/C />£L//£~f.

INSPECTION AND TESTING

COMPRESSOR

DRIVER:

CONSOLE:

OIL COOLERS:

Xx

SHOP INSPECTION. 
HYDROSTATIC TEST. 
IMPELLER OVERSPEED. 
DYNAHIC BAUNCE OF ROTOR

JJ.G__ S OF /PI/tX-OwT. RPM.

COLTiPtSA &S/0&TS Of AU. T£SZT A*£ &£4jCJ/e£0
To f£ PUfWtfA'fD To 7a/£ fe/£&/A*££._ _ _ _ _ _ _ _

X /TfeTd?£- STAtV0/TM COMjft&e&AX. TZXTS

□___________________________________________
□ __________________________________________
□___________________________________________
)g( SHOP INSPECTION.

□ ------------------------------------------------------------------------
□ __________________________________________

HYDROSTATIC TEST
Ptig OIL SIDE.

INTERCOOLERS: ^ hydrostatic test

_ -Ptig AIR SIDE

COKWENTS REGARDING TESTING:

Ptig WATER SIDE. 

Ptig WATER SIDE.

WITNESSED:
YES r i NO

n YES X NO
□ YES X NO
□ YES X NO
X YES □ NO
c YES U NO
□ YES □ NO
□ YES □ NO

□ YES X NO

c YES NO
□ YES -J NO
r YES 1—t NO

X YES 1 *1 NO
1 1 YES o NO
[J YES □ NO

□ YES * NO

rj YES X NO

FORM 135-87



FOSTER WHEELER ENERGY CORPORATION p MATERIAL REQUISITION
CENTRIFUGAL COMPRESSORS £PAGE 0Fj7

FOR Af£MM/SU&*/Z0/t/- FW REF. /5-2-2jC<D REQUISITION NO. DATE
SITE /H/TtfSs/SS. rSA'A'- ZZ3/-/52J-<£- &//P/7 9

SERVICE P£*a*>r ITEM NO. £ - /?//3 SUPERSEDED BY
1

CHG. DATE CHG. DATE
CN

C2 C5
03 i - C6

UTILITY DATA
ELECTRICAL: ---------------------

CLASSIFJCATIOH: n CLASS I - GROUP D, □ DIV. I, [Z DIV. 2, 5Z A/QaJAtZDOrSS*
MOTORS HP A SO BELOW: ------ VOLTS, __ 3.-----------  PHASE, —-------- CYCLES.
MOTORS ZOO_ HP THROUGH <^i2sa2_ HP: ? OCG. VOLTS, __ 2---------  PHASE, -------- CYCLES.
VtOTORS &?k.QA HP AMD ABOVE: VOLTS, __ ^ PHASE, __ <S ^ CYCLES.
ALARM SWITCHES: ^ AC, □ OC. / Z& VOLTS. / PHASE. £> O CYCLES.
SHUTDOWN SWITCHES: $ AC, [j DC tVOLTS. / PHASE, g g) CYCLES.
SWITCH ENCLOSURE: □ EXPLOSION PROOF, /^WEATHERPROOF, □_______________

FT EAM: MAIN COMP. DRIVE AUX. DRIVES
MAX. NOR. MIN. MAX. NOR. MIN.

IHLET f-iig 
INLET TT °E 
EXH. Psig

In. HG. ABS
$$ DENOTES CONDITIONS AT WHICH STEAM RATE IS TO BE GUARANTEED.

QQOLlNG WATER: □ ™ESH, □ salt, _____________________  •
AVAIUBLE AT ---- 7^— Psig AND _j£§L------op. FOULING FACTOR -■
ALLOW TEMP. RISE oFi ALLOW PRESSURE DROP __££L____  Psi.

—
A/a’a

i! 1 !

' i —1 ^

INSTRUMENT AIR: available to control devices at —--------- p,igi

STEAM TURbiNES:
□ COMPRESSOR DRiVE
□ LUBE PUMP DRIVE
□ SEAL PUMP DRIVE

DRIVER AND UTILITY SUMMARY
I40T0RS: QUAN. MFR. TYPE ENCL. HP SF RPM

% COMPRESSOR DRIVE T(a/0(z\ /HOUCT/c*J i^ezr
0 LUBE PUMP DRIVE
□ SEAL PUMP DRIVEw’ sr**t "f A-^te o/c. 

jJl *aA>d.n/£ rcjtfz.) \;Aj4>a£7/t#J r&Pez-

"P | ]

At 1 ^ T' A A A / 1 .rvtTT &rir£ 1
-------------------------------------- r------------------------------------- --------------------------------

______________________ ^______________________ 1__________________

DRIVERS MARKED 
DETAILS OF THE MAI

^ SHALL BE FURNISHED BY THE COMP. VENDOR. SEE PAGE_____ OF THIS REQ'N. FOR COMPLETE
N COMPRESSOR DRIVE UNIT.

COOLING WATER CONSUMPTION:
LU8F OIL COOLERS GPM °F. RISE.
SEAL OIL COOLERS GPM OF. RISE.
INTER COOLERS GPM — °F. RISE.

GPM OF. RISE.
GPM -----°F. RISE.

COMMENTS REGARDING UTILITIES:

STEAM CONSUMPTION:
COMPRESSOR DRIVE AJO 7~ — U>/Hr.
EACH LUBE PUMP DRIVE ------------------------  Lb/Hr.
EACH SEAL PUMP DRIVE Lb/Hr.

~ Lb/Hr.
Lb/Hr.

&J3

FORM 135-86 A
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FOSTER WHEELER ENERGY CORPORATION SQUIRREL CAGE INDUCTION motors
ireol^siticn number DATE

F.W.C. CONTRACT /S-ZZjOq ZZ3/-/32J-<^
FOR: »?£*)/>*'/:£&SS J/i/3. su PERSEDEO 3Y CHANGE NC.:
SITE: tpa/aJ. CI ;;
MANU FACTURER: .£6

PAGE 7 OF 7

APPLICABLE DOCUMENTS:
MOTOR SPECIFICATION

PREP. FOR SHIPMENT ___________________________

GENERAL NOTES ZZOO'1300-A

ALTITUDE FT. BAROMETER

AMBI ENT _2£. °f. MAX. TO /7 °F. MIN.

ATMOSPHERE ____________________

INSTALLED □INDOOR UgLouTDOOM 

AREA D CL. -GR. -OIV.
' fi.

ON-HAZARDOUS.

ITEM NUMBERS:

rt/tAJUf/teru/teZ
TOTAL QUANTITY
DRIVEN EQUIPMENT
HP NAMEPLATE RATING (f)
SERVICE FACTOR (7)

RPM AT FULL LOAD' NO. POLES
VOLTS PHASES HERTZ ^
ENCLOSURE
°C. RISE AT FULL S.F. LOAD
TEMP. MEASUREMENT METHOD
1NSULAT1 ON CLASS
INSUL. SPECIAL TREATMENT^ 

SPECIAL HARDWARE
FRAME NUMBER Q)

MOUNTING ASSEMBLY NUMBER
ROTATE FROM END OPP. CPLG.
BEARINGS
LUBRICATION ^
END FLOAT I IF APPL.) INS. 
N.E.M.A. DESIGN LETTER
AMPS.: F.L. LOCKED ROTOR ^ 

LOCKED ROTOR LIMIT, SECS. Q) 
TEFFIC. IOO*'75*.50? LOAD(J)
% P.F. 100%'75i '50% LOAD(J}

fiotse L£\/Ei^cU*,« 3 f r'WT)

TuicfzS
CS/OreTtPC/c. 4C ce/pSte*

T~ ) / / / /
’tool* /AD t / / / / / / / / /

UJPJZ-

T#££/1isrc*-s
B

Cfoe. fiBiuSh/£?££tf/

/ / / / / /

1 / / / / / / 1 I / /

/ / / ./ / / / / 1 1 / /

Accessories: ^ BY Cj/rift V£*.
SPACE HEATERS: WATTS^T)

VOLTS/PH HZ
TEMP. DETECTORS: NUMBER Q)

TYPE (T)

AIR FILTERS
MOUNTING COUPLING HALF

/ / / / / / I / / / / /

y£s

TESTS: iw r witnessed!
N.E.M.A. STD. COMMERCIAL 4£S frio ti-kJ/T/oessi a) (D Vi 'A>0o& sh 4LL FUlK/t5V 77Y/5

/>L 'Poe/n+j/tX/f/)/7Z/ P. tePeSAB-

TEST CERTIFICATES REQ'D. Y£S
T't 1 Gl! IS: lL8s
NET'GROSS (J)
MAX. NORMAL MAINTENANCE

" / / / 7 L 1

oj3
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REQUISITION

FOSTER WHEELER ENERGY CORPORRTION PAGE i OF J
CLIENT MEMPHIS LIGHT, GAS & WATER CONTRACT NO. 15-2203 REQUISITION NO. DATE
SITE MEMPHIS, TENN. ITEM NO. A-3101 2231-1919A 6/8/79
MATERIAL AIR SEPARATION PLANT Cl C4

OR C2 7/30/79 C5
SERVICE C3 CS

I. GENERAL

A. Vendor shall design and furnish a complete Air Separation Plant 
to supply gaseous oxygen of 98% purity for the production of in­
dustrial fuel gas from coal. The plant will also supply (1) li­
quid oxygen to make up to storage from which it is vaporized to 
provide an alternate source of gaseous oxygen, (2) gaseous nitro­
gen for plant use and (3) liquid nitrogen to make up storage from 
which it is vaporized to provide instrument nitrogen, dilution 
gas for credit generation and backup for gaseous nitrogen.

B. Equipment shall be shop-assembled to the maximum extent possible 
without causing difficulties in transportation to the jobsite.

C. The scope of supply will not include the air, oxygen and nitrogen 
compressors. The battery limits of the plant will, therefore, 
terminate at the discharge of the air compressor downstream of the 
aftercoolers and compressor controls and at the suctions of the 
oxygen and nitrogen compressors. Refer to FWEC Process Flow Dia­
grams 2202-1-50-31101 and 31102 (enclosed).

D. All piping, instrumentation and electricals required within the 
Air Separation Plant Battery Limits to complete a fully operation­
al installation shall be furnished by the vendor.

E. The Waste Nitrogen Silencer, Item SL-3101, plus all other required 
vent silencers shall be furnished by vendor.

F. The installation will be outdoors.

G. All equipment and/or material and their installation shall be in 
accordance with all local, state and federal codes, laws, rules
and regulations applicable thereto. Any conflict between PURCHASER'S 
drawings, specifications, standards, etc., and applicable codes, etc., 
shall immediately be brought to the attention of PURCHASER.

II. PROCESS SPECIFICATIONS

A. The battery limit pressures relative to the compressors and directly 
at the Air Separation Plant have been assumed as follows and are to 
be confirmed by the vendor:
STREAM TEMP. F.
1. Air into Air Separation Package 100

2. Oxygen Gas out of Air Separation 94
Package

PRESSURE, psia
100

15.5

BY /v /-V- P.0. NO. SUPPLIER
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(2)

STREAM TEMP. F

3. Waste Nitrogen Gas out 94
of Air Separation Package

4. Bone Dry Nitrogen Gas out 94
of Air Separation Package

5. Liquid Oxygen (98%) out -291
of Air Separation Package

6. Liquid Nitrogen (10 ppm -315
0^) out of Air Separation
Package

B. Process Requirements

i* For each of the following cases, the nlant must be capable 
of simultaneous oroduction of the product quantities shown 
at the conditions respectively indicated:
a. Base Case (3 Gasifiers - 100% Plant Capacity)

PRESSURE, psia

15.5

15.5

50

50

Rate Purity Pressure Temp

Gaseous °2 1733 ST/D 
(100% o2)

98% by vol. 15.5 psia 94 F

Gaseous N2 600 ST/D 10 ppm C>2 Max. 
bone dry

15.5 psia (1) 94 F

Liquid N2 200 ST/D(2) 10 ppm 02 Max. 50 psig -315 F

(1) Vendor is to state if nitrogen is readily available at some higher 
pressure.

(2) Liquid N^ rate is a nominal value which may be adjusted, with FWEC 
approval, by the vendor.

b. ALTERNATE 1 (4 Gasifiers - 100% Plant Capacity)

Rate Purity Pressure Temp.
Gaseous 0,

Gaseous N,

Liquid N,

1916 ST/D 98% by vol. 
(100% o2)

600 ST/D 10 ppm C>2 Max. 
bone dry

200 ST/D(2) 10 ppm 02 Max.

15.5 psia 94 F

15.5 psia (1) 94 F

50 psia “315 F

FO
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CHANGE NO. DATE 2/2Q/J9 REQUISITION NO. 2231-1919A

PROCESS REQUIREMENTS (cont'd.)

c. ALTERNATE 2 (4 Gasifiers - 100% Plant Capacity/99 .5% 0„)

Rate Purity Pressure Temp.

Gaseous 0^ 1916 ST/D
(100% o2)

99.5% by vol. 15.5 psia 94 F

Gaseous 600 ST/D 10 ppm 02 Max 
bone dry

15.5 psia(l) 94 F

Liquid 200 ST/D 10 ppm 02 Max 50 psia -315 F

d . ALTERNATE 3 (LIQ. 0„ Production at Reduced Capacity)

Rate
Z

Purity Pressure Temp.

Gaseous 0^ By vendor 98% by vol. 15.5 psia 94 F

Gaseous 600 ST/D 10 ppm C>2 Max 
bone dry

15.5 psia(1) 94 F

Liquid 200 ST/D(2) 100 ppm C>2Max . 50 psia -315 F

Liquid 0^ 100 ST/D 98% by vol. 50 psia -291 F

e. ALTERNATE 4 (3 Gasifiers - 100% Plant Capacity/Max. Liq. '

Rate Purity Pressure Temp.

Gaseous 0^ 1733 ST/D
(100% o2)

98% by vol. 15.5 psia 94 F

Gaseous 600 ST/D 10 ppm C>2 
bone dry

15.5 psia 94 F

Liquid 200 ST/D 
Max.

10 ppm 02
Max.

50 psia -315 F

Liquid 0^ Max. by 
Vendor

98% by vol. 50 psia -291 F
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f. ALTERNATE 5 (3 Gasifiers - 100% Plant Capacity/Max. Liq. N

Rate Purity Pressure Temp.

Gaseous °2 1733 ST/D
(100% o2)

98% by vol. 15.5 psia 94 F

Gaseous N2 600 ST/D 10 ppm C>2 
bone dry

15.5 psia 94 F

Liquid N2 Max. by 
Vendor

10 ppm 0
Max.

50 psia -315 F

2. The air separation package shall be supplied by 2 air compressors 
each sized for 50% of the design air requirements as specified by 
the air separation package vendor. The air separation package 
must be capable of producing specification quality product streams, 
for all cases, with only one air compressor on line.

3. The required number of trains is one.

4. A material and utility balance (including export power) need only 
be provided for the base case.

5. Vendor must specify design requirements of air compressors including
design flow rate and delivery 
separation package.

III. AVAILABLE UTILITIES

A. Instrument Air:

B. Steam:

C. Electric Power:

IV. METEOROLOGICAL DATA

A. Design Ambient Air Conditions

1. Temperature:

2. Relative Humidity:

3. Barometic Pressure:

4. Prevailing Wind Direction:

pressure at battery limits of the air

80 psig @ ambient temperature

85 psig saturated

120 V, 1 <£ , 60HZ 
460 V, 3 f , 60HZ 

4000 V, 3 ^ , 60HZ

Summer - 100 F (DB), 80 F (WB) 
Winter - 17 F

50% (Summer)

14.5 psia

Summer - South (lOmph)
Winter - North (lOmph)

FO
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CHANGE NO. 2 DATE 7/30/79 REQUISITION NO.

B. Seismic Zone: Zone 3, per ANSI A58.1

C. Design Wind Loads: Per ANSI A58.1

V. MECHANICAL SPECIFICATIONS

A. Materials of construction and corrosion allowances shall be as
recommended by vendor in order to achieve a 20 year life for major
equipment and a 10 year life for replaceable internals. (e.g.
tower trays, exhcangers bundles, etc.

B. The pertinent FWEC Job Specifications for the design of this equipment
are as follows:

Spec. No. Title

2200-01A1 Basic Engineering Data
- 10A1 Welded Unfired Pressure Vessels
- 11A1 Tower Trays & Other Internals

-21A1 Tubular Exchangers
-70A1 Electrical Standard
-83A1 Painting
-50A1 Piping
-88C1 Welding Requirements for

Equipment and Piping
-46A1 Structural Steel
-95A2 Noise Control - Equipment
-97A1 Preparation of Material for Shipment
-1900A General Notes Requisition for

Miscellaneous Equipment

C. Mechanical Design Conditions

- Rate Purity Pressure Temp.

Gaseous 0 1916 ST/D 99.5% 15.5 psia 94F
(100% o2)

Gaseous N^ 600 ST/D 10 ppm 02Max 15.5 psia 94F
bone dry

Liquid N^ 200 ST/D 10 ppm 02Max 50 psia -315F

Liquid 0^ 100 ST/D 98% by Vol. 50 psia -291F
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VI . EQUIPMENT SPECIFICATIONS

A. Vessels and Exchangers

Vendor shall supply overall dimensions for all vessels and exchangers 
being furnished by him. These items shall be designed, fabricated and 
stamped in accordance with the latest edition of the ASME Boiler and 
Pressure Vessel Code. Exchangers shall, in addition, be designed per 
TEMA requirements.

B. Rotating Equipment

Vendor is to state manufacturer, size and type of every item of equip­
ment being furnished as part of his scope of supply, including weight 
information and utility consumption.

C. Civil

1. The vendor is required to supply all structural steel needed for 
the erection of the Air Separation Plant, including handrails, 
ladders and stairways.

2. Vendor shall furnish a layout and elevation drawing showing all 
equipment, major structural members, platforming, ladders, etc., 
necessary for assembly, operation and maintenance of the Air 
Separation Plant.

3. Foundations and anchor bolts will be by others.

D. Piping

1. Vendor shall furnish all piping between and within the components 
he supplies, including all process, instrumentation and utility 
valves.

2. Utility piping to vendor's equipment will be by others.

E. Instruments

1. All local instrumentation and controls necessary for safe and 
proper operation of the Air Separation Plant shall be furnished 
by vendor.

2. Electronic control instruments, recorders, indicators, annunciators, 
etc. with associated signal processing auxiliaries for the air plant 
will be located in the control console in the main control room.
This equipment will be furnished by others as part of an overall 
plant distributed control system.

All field transmitters will be furnished by the air plant vendor 
and subject to type approval by FWEC. Output from transmitters 
to the control room shall be 4-20 MADC from certified intrinsically 
safe devices. All outputs to the field from the control room shall 
be 4-20 MADC for connection to certified intrinsically safe devices 
 furnished by the air plant vendor.
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Air plant vendor will furnish full P. & I.D. drawings indicating 
vendor approved and recommended control system scheme for the air 
plant. FWEC will make comments where required and incorporate 
vendor's scheme in the plant distributed control system.

Local control loop items with no connection required to the control 
room will be 3-15 psig, pneumatic type and furnished by the air 
plant vendor.

3. Safety and relief valves shall be of a type approved by ASME for 
this service.

4. All important alarm and shutdown functions will be monitored by 
a visual alarm system located on the main control panel.

5. All instruments, control valves, etc., being furnished by the 
vendor shall be of manufacture and type suitable to Purchaser.
Vendor shall furnish with his proposal a general scope of in­
struments and controls complete with manufacturer's names.

F. Electricals

1. All electrical apparatus supplied by vendor shall conform to 
NEC and NEMA codes.

2. All equipment and materials must be suitable for installation 
in an outdoor electrically unclassified area subject to a 
corrosive atmosphere.

3. Vendor shall, as far as possible, completely wire all the various 
components of the equipment being furnished. That wiring which 
is to be continued by Purchaser or connected into Purchaser's 
system shall terminate in junction boxes having suitable terminal 
strips.

4. Vendor shall furnish a wiring diagram which clearly indicates that 
position of the wiring and electrical items being furnished by him 
and that portion by Purchaser. All terminal points are to be ade­
quately identified.

G. Insulation

All insulation for piping and equipment within the Air Separation Plant,
necessary for its efficient operation, shall be furnished and installed
by vendor.

H. Painting

Painting shall be according to Job Spec. 2200-83A1.
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VII. GENERAL REQUIREMENTS OF VENDOR'S QUOTATION

Vendor shall furnish the following information with his proposal:

A. Material balance indicating quantities, temperatures and pressures of 
all process streams and all entering and leaving streams.

B. Expected utility consumptions and available expander-generator power 
output.

C. An engineering flow diagram showing all equipment, piping, instruments, 
etc.

D. A proposed Plot Plan and Elevation drawing per Section V-C-2 of this 
requisition.

E. A complete description of the Materials of Construction for all items 
being supplied.

F. Estimated field manhours required for erection of all vendor-supplied 
equipment, including testing, insulation and painting.

G. Estimated total installed weight and foundation dimensions. Vendor 
shall furnish foundation loadings and describe any special foundation 
design requirements.

H. A description of the extent of shop assembly of all items supplied.

I. An estimate for complete materials within the Air Separation Plant 
including all engineering services required for (1) specification 
procurement and manufacture of equipment, (2) design associated with 
the installation and interconnection of equipment at the jobsite and 
(3) plant commissioning, start-up and operator training.

J. A proposed schedule for delivery of drawings and equipment and for 
field erection of the plant.

K. In addition to the above, vendor shall comply with the requirements 
of General Notes Requisition 2200-1900A.

VIII. START-UP AND PERFORMANCE GUARANTEE

Vendor shall be responsible for providing start-up services for his 
equipment and shall guarantee that the unit fulfills FWEC process 
requirements.
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CLIENTMemohis Liqht, Gas & Water CONTRACT NO. 15-2203 REQUISITION NO. DATE
SITF Memphis, Tennessee ITEM NO. A-3102, A-3103 2231-1919 B 6/12/79
MATFRIAL Liquid Nitrogen Vaporization TK-3101 Cl 7/23/79 C4

OR Packages C2 C5
SERVICE C3 C6

I. GENERAL

A. Vendor shall design and furnish the following liquid nitrogen 
(1) storage and vaporization systems to supply gaseous nitrogen.

The systems will act as backup to a Main Air Separation Plant 
and will thus provide intermittent service.

(1)

1. Liquid Nitrogen Storage Tank - Item TK-3101
2. Instrument Nitrogen Vaporization Package - Item A-3103
3. Liquid Nitrogen Vaporization Package - Item A-3102

B. Vaporization equipment shall be shop-assembled to the maximum 
extent possible without causing difficulties in transportation
to the jobsite. The storage tank shall be field erected by Vendor.

C. All piping, instrumentation and electricals required for a fully 
operational installation shall be supplied by vendor.

D. The installation will be outdoors.

E. All equipment and/or material and their installation shall be 
in accordance with all local, state and federal codes, laws, 
rules and regulations applicable thereto. Any conflict between 
Purchaser's drawings, specifications, standards, etc., and 
applicable codes, etc., shall immediately be brought to the 
attention of Purchaser.

II. PROCESS SPECIFICATIONS

A. Liquid Nitrogen Storage Tank, TK-3101

1. Capacity: 12,000 tons of liquid nitrogen, bone dry,
with 10 vppm of O2.

2. Evaporation losses: Not to exceed 0.32% of storage capacity
per day.

B. Instrument Nitrogen Vaporization Package, A-3103 
(To include a liquid nitrogen delivery pump)

1. Delivery rate: 600 SCFM of gaseous N2
2. Delivery pressure: 100 psig
3. Delivery temperature: 80°F
4 . Vaporizer fuel: Natural gas

BY RB P.0. NO. SUPPLIER
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C. Liquid Nitrogen Vaporization Package, A-3102
(To include three liquid nitrogen delivery pumps)

1. Delivery rate: 6000 tons per day
2. Delivery pressure: 225 psig
3 . Delivery temperature:

oo03

4. Vaporizer fuel: Natural gas
5. Pump capacity: 4000 tons liquid N2 per day for 

each of three pumps

III. AVAILABLE UTILITIES

A. Instrument Air: 80 psig @ ambient

B. Steam: 85 psig saturated

C. Electric Power: 120V, 10, 60 Hz
460V, 30, 60 Hz

D. Natural Gas: -^•1000 Btu/ft3

IV. METEOROLOGICAL DATA

A. Design Ambient Air Conditions

1. Temperatures: Summer 100°F (DB)
80oF (WB)

Winter 17°F

2. Relative Humidity: 50% (summer)

3. Barometric Pressure: 14.5 psia

4. Prevailing Wind Conditions: Summer - South @ 10 mph
Winter - North @ 10 mph

B. Seismic Conditions: Per ANSI A58.1 - Seismic Zone 3

C. Wind Loadings: Per Southern Building Code, 1976
See Job Spec. 2200-01A1 for details.
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V. MECHANICAL SPECIFICATIONS

A. Materials of construction and corrosion allowances shall be as 
recommended by vendor in order to achieve a 20 year life for 
major equipment and a 10 year life for easily replaceable 
internals.

B. The applicable FWEC Job Specifications for the design of this 
equipment are as follows:

Spec. No. Title

2200-01A1
-10A1
-11A1
-50A1
-21A1
-70A1
-83A1
-46A1
-88C1

Basic Engineering Data 
Welded Unfired Pressure Vessels 
Tower Trays & Other Internals 
Piping
Tubular Exchangers 
Electrical Standard 
Painting
Structural Steel
Welding Requirements for Equipment 
and Piping

-97A1 Preparation of Material for Shipment

-1900A General Notes Requisition for
Miscellaneous Equipment

In addition, these FWEC Engineering Standards apply:

95A2 - Noise Control - Equipment

VI. EQUIPMENT SPECIFICATIONS

A. Vessels and Exchangers

1. Vendor shall supply overall dimensions for a vessels and 
exchangers being furnished by him. These items shall be 
designed, fabricated and stamped in accordance with the latest 
edition of the ASME Boiler and Pressure Vessel Code. Exchangers 
shall, in addition, be designed per TEMA requirements.

2. TK-3101 shall have a pressure build-up coil to maintain a 
vapor pressure of 0.8 psig in the tank. Provision shall 
be made to fill the tank from the top in addition to the 
normal bottom fill. The tank shall be capable of supplying 
nitrogen to service during filling.
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B. Rotating Equipment

Vendor is to state manufacturer, size and type of every item of 
equipment being furnished under his scope of supply, including 
weight information and utility consumption.

C. Civil

1. The vendor shall supply all structural steel needed for the 
erection of these packages, including handrails, ladders, 
and stairways.

2. Vendor shall furnish a layout and elevation drawing showing 
all equipment, major structural members, platforming, ladders, 
etc., necessary for proper assembly, operation and maintenance 
of the units.

3. Foundation and concrete work will be by others, but vendor 
shall furnish loading information and describe only special 
requirements of foundation design for this equipment.

D. Piping

1. Vendor shall furnish all piping between and within the 
components he supplies, including all process, instru­
mentation and utility valves.

2. Utility piping to vendor's equipment will be by others.

E. Instruments

1. All local instrumentation and controls necessary for safe 
and proper operation of these packages shall be furnished 
by vendor

2. Electronic control instruments, recorders, indicators, 
annunciators, etc., with associated signal processing 
auxiliaries for the vaporizer packages will be located 
in the control console in the main control room. This 
equipment will be furnished by others as part of an 
overall plant distributed control system.

All field transmitters will be furnished by the vaporizer 
vendor and subject to type approval by FWEC. Output from 
transmitters to the control room shall be 4-20 MADC from 
certified intrinsically safe devices. All outputs to the 
field from the control room shall be 4-20 MADC for connection 
to certified intrinsically safe devices furnished by the 
vendor.
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Vendor will furnish full P. & I.D. drawings indicating 
vendor approved and recommended control system scheme 
for the vaporizer packages. FWEC will make comments 
where required and incorporate vendor's scheme in the 
plant distributed control system.

Local control loop items with no connection required to 
the control room will be 3-15 psig, pneumatic type and 
furnished by the vendor.

3. Safety and relief valves shall be of a type approved by 
ASME for this service.

4. All important alarm and shutdown functions will be monitored 
by a visual alarm system located on the main control panel.

5. All instruments, control valves, etc., being furnished by 
the vendor shall be of manufacture and type suitable to 
Purchaser. Vendor shall furnish with his proposal a general 
scope of instruments and controls complete with manufacturer's 
names.

F. Electrical

1. All electrical apparatus supplied by vendor shall conform 
to NEC and NEMA codes.

2. All equipment and materials must be suitable for installation 
in an outdoor electrically unclassified area subject to a 
corrosive atmosphere.

3. Vendor shall, as far as possible, completely wire all the 
various components of the equipment being furnished. That 
wiring which is to be continued by Purchaser or connected 
into Purchaser's system shall terminate in junction boxes 
having suitable terminal strips.

4. Vendor shall furnish a wiring diagram which clearly indicates 
that position of the wiring and electrical items being furn­
ished by him and that portion by Purchaser. All terminal 
points are to be adequately identified.

G. Insulation

All insulation for piping and equipment in these systems necessary 
for their efficient operation shall be furnished and/or installed 
by vendor.

H. Painting

Painting shall be according to Job Spec. 2200-83A1.
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GENERAL REQUIREMENTS OF VENDOR'S

REQUISITION NO-

QUOTATION

2231-1919 B

Vendor shall furnish the following information with his proposal:

A. Material balance indicating quantities, temperatures, and 
pressures of all process streams and all entering and leaving 
streams.

B. Expected utility consumptions.

C. An engineering flow diagram showing all equipment, piping, 
instruments, etc.

D. A proposed Plot Plan and Elevation drawing per Section VI-C-2 
of this Requisition.

E. A complete description of the Materials of Construction for all 
items being supplied.

F. Estimated field manhours required for erection of all vendor- 
supplied equipment, including testing, insulation and painting.

G. Estimated total installed weight and foundation dimensions. 
Vendor shall completely describe any special concrete work 
needed for this installation and to be provided by others.

H. A description of the extent of shop assembly of all items 
supplied.

I. An estimate for complete materials for all equipment described 
herein, including all engineering services required for (1) 
specification, procurement and manufacture of equipment, (2) 
design associated with the installation and interconnection of 
equipment at the jobsite, (3) plant start-up and (4) acceptance 
testing.

J. A proposed schedule for delivery of drawings and equipment and 
for field erection of the units.

K. In addition to the above, vendor shall comply with the require­
ments of General Notes Requisition 2200-1900A.



FO
R

M
 N

O
. 13

5-
90

1
REQUISITION

FOSTER WHEELER ENERGY CORPORRTION PAGE 1 OF 5
W

CLIENT Memphis Light, Gas & Water CONTRACT NO. 15-2203 REQUISITION NO. DATE
SITF Memphis, Tenn. ITEM NO. A-3104 2231-1919D 6/11/79
MATFRIAL Liquid Oxygen Vaporization Package TK-3102 Cl 7/25/79 C4

OR C2 C5
SERVICE C3 CS

I. GENERAL

(1)

(1)

A. Vendor shall design and furnish one Liquid Oxygen Storage and Vapori­
zation System to supply gaseous oxygen. The system will act as a 
backup to a main air separation plant and will thuss see intermittent 
service.

B. Vaporization equipment shall be shop-assembled to the maximum extent 
possible without causing difficulties in transportation to the jobsite. 
The storage tank shall be field erected by the vendor

C. All piping, instrumentation and electricals required for a fully 
operational installation shall be supplied by vendor.

D. The installation will be outdoors.

E. All equipment and/or material and their installation shall be in 
accordance with all local, state, and federal codes, laws, rules and 
regulations applicable thereto. Any conflict between Purchaser's 
drawings, specifications, standards, etc., and applicable codes, etc., 
shall immediately be brought to the attention of Purchaser.

II. SCOPE OF SUPPLY

Vendor shall supply the following equipment.

A. Liquid oxygen storage tank

B. Liquid oxygen vaporization 
oxygen delivery pump.

III. PROCESS SPECIFICATIONS

A. Liquid Oxygen Storage Tank

1. Capacity:

2. Evaporation Losses:

B. Liquid Oxygen Vaporization

Package must be capable of

Delivery Rate: 
Delivery Pressure: 
Delivery Temperature:

(Item TK-3102)

system (Item A-3104) including a liquid

(TK-3102)

1000 tons of liquid oxygen of 98 
volume % purity (2% N2)

not to exceed 0.2% of storage capacity 
per day.

Package (A-3104)

delivering gaseous oxygen as follows:

1916 tons per day
105 psig
220F

BY P.O. NO. SUPPLIER
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IV. AVAILABLE UTILITIES

A. Instrument air : 80 psig @ ambient temp.
B. Steam : 85 psig saturated
C. Electric Power: 120V 10, 60 HZ

460V 30, 60 HZ
D. Natural Gas : 1000 Btu/ft3

METEOROLOGICAL DATA

A. Design Ambient Air Conditions

1. Temperatures:

2. Relative Humidity:

3. Barometric Pressure:

4. Prevailing Wind Condi­
tions :

B. Seismic Conditions:

C. Wind Loadings:

VI. MECHANICAL SPECIFICATIONS

Summer 100F (DB)
80F (WB)

Winter 17F

50% (summer)

14.5 psia

Summer - South @ 10 mph 
Winter - North @ 10 mph

per ANSI A58.1 - Seismic Zone 3

per Southern Building Code, 1976 
(See Job Spec. 2200-01A1 for details)

A. Materials of construction and corrosion allowances shall be as recom­
mended by vendor in order to achieve a 20 year life for major equip­
ment and a 10 year life for easily replaceable internals.

B. The applicable FWEC Job Specifications for the design of this equipment 
are as follows:

Spec. No. Title

2200-01A1
-10A1
-11A1
-50A1
-21A1
-70A1
-83A1
-46A1
-88C1

Basic Engineering Data 
Welded Unfired Pressure Vessels 
Tower Trays & Other Internals 
Piping
Tubular Exchangers 
Electrical Standard 
Painting
Structural Steel 
Welding Requirements for 
Equipment and Piping

-97A1 Preparation of Material for Shipment
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(1)

CHANGE NO. DATE 7/25/79 REQUISITION NO. 2231-1919D

VI - B. MECHANICAL SPECIFICATIONS (Cont'd)

Spec. No. Title

2200-1900A General Notes Requisition for
Miscellaneous Equipment

In addition these FWEC Engineering Standards apply:

95A2 - Noise Control - Equipment

VII. EQUIPMENT SPECIFICATIONS

A. Vessels and Exchangers

1. Vendor shall supply overall dimensions for vessels and exchangers 
being furnished by him. These items shall be designed, fabricated 
and stamped in accordance with the latest edition of the ASME 
Boiler and Pressure Vessel Code. Exchangers shall, in addition, 
be designed per TEMA requirements.

2. TK-3102 shall have a pressure build up coil to maintain a vapor 
pressure of 0.8 psig in the tank. Provision shall be made to fill 
the tank from the top in addition to the normal bottom fill. The 
tank shall be capable of supplying oxygen to service during filling.

B. Rotating Equipment

Vendor is to state manufacturer, size and type of every item of equip­
ment being furnished under this scope of supply, including weight
information and utility consumption.

C. Civil

1. The vendor shall supply all structural steel neeeded for the erec­
tion of this package including handrails, ladders, and stairways.

2. Vendor shall furnish a layout and elevation drawing showing all 
equipment, major structural members, platforming, ladders, etc., 
necessary for proper assembly, operation and maintenance of this 
unit.

3. Foundation and concrete work will be by others, but vendor shall 
furnish loading information and describe any special requirements 
of foundation design for this equipment.

D. Piping
1. Vendor shall furnish all piping between and within the components he 

supplies, including all process, instrumentation and utility valves.

2. Utility piping to vendor's equipment will be by others.
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VII. EQUIPMENT SPECIFICATIONS (Cont’d.)

Instruments

(1)

(1)

1. All local instrumentation and controls necessary for safe and 
proper operation of this package shall be furnished by vendor.

2. Electronic control instruments, recorders, indicators, annunci­
ators, etc. with associated signal processing auxiliaries for 
the vaporizer will be located in the control console in the main 
control room. This equipment will be furnished by others as part 
of an overall plant distributed control system.

All field transmitters will be furnished by the vendor 
and subject to type approval by FWEC. Output from transmitters 
to the control room shall be 4-20 MADC from certified intrinsically 
safe devices. All outputs to the field from the control room shall 
be 4-20 MADC for connection to certified intrinsically safe devices 
furnished by the vendor.

Vendor will furnish full P. & I.D. drawings indicating vendor 
approved and recommended control system scheme for the vaporizer. 
FWEC will make comments where required and incorporate vendor's 
scheme in the plant distributed control system.

Local control loop items with no connection required to the control 
room will be 3-15 psig, pneumatic type and furnished by the vendor.

3. Safety and relief valves shall be of a type approved by ASME for 
this service.

4. All important alarm and shutdown functions will be monitored by 
a visual alarm system located on the main control panel.

5. All instruments, control valves, etc., being furnished by the 
vendor shall be of manufacture and type available to Purchaser. 
Vendor shall furnish with his proposal a general scope of in­
struments and controls complete with manufacturer’s names.

Electrical

1. All electrical apparatus supplied by vendor shall conform to 
NEC and NEMA codes.

2. All equipment and materials must be suitable for installation 
in an outdoor, electrically unclassified area subject to a 
corrosive atmosphere.

3. Vendor shall, as far as possible, completely wire all the 
various components of the equipment being furnished. That 
wiring which is to be continued by Purchaser or connected 
into Purchaser’s system shall terminate in junction boxes 
having suitable terminal strips.
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CHANGE NO. DATE 7/2S/?q REQUISITION NO. 2231-1919D

4. Vendor shall furnish a wiring diagram which clearly indicates 
that portion of the wiring and electrical items being furnished 
by him and that portion by Purchaser. All terminal points are 
to be adequately identified.

G. Insulation

All insulation for piping and equipment in the Liquid Oxygen Vapori­
zation Package necessary for its efficient operation, shall be fur­
nished and/or installed by vendor.

H. Painting

Painting shall be according to Job Spec. 2200-83A1.

VIII. GENERAL REQUIREMENTS OF VENDOR'S QUOTATION

Vendor shall furnish the following information with his proposal:

A. Material balance indicating quantities, temperatures and pressures 
of all process streams and all entering and leaving streams.

B. Expected utility consumptions.

C. An engineering flow diagram showing all equipment, piping, instruments, 
etc.

D. A proposed Plot Plan and Elevation drawing per Section V-C-2 of this 
Requisition.

E. A complete description of the Materials of Construction for all items 
being supplied.

F. Estimated field manhours required for erection of all vendor - supplied 
equipment, including testing, insulation and painting.

G. Estimated total installed weight and foundation dimensions. Vendor 
shall completely describe any special concrete work needed for this 
installation and to be installed by others.

H. A description of the extent of shop assembly of all items supplied.

I. An estimate for complete materials for the Liquid Oxygen Vaporization 
Package, including all engineering services required for (1) specifi­
cation, procurement and manufacture of equipment, (2) design associated 
with the installation and interconnection of equipment at the jobsite, 
(3) plant start-up and (4) acceptance testing.

J. A proposed schedule for delivery of drawings and equipment and for 
field erection of the equipment.

K. In addition to the above, vendor shall comply with the requirements 
of General Notes Requisition 2200-1900A.
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CLIENT mt,GW/DOE CONTRACT NO. REQUISITION NO. DATE
SITF Memphis, Tennessee ITEM NO. F-3101 A/B 2231-1397 A 6/1/79
MATERIAL Air Filter Cl C4

OR C2 C5
SERVICE C3 C6

I. SCOPE OF SUPPLY

Vendor shall furnish a total of two (2) air filters and accessories 
in accordance with this requisition. The vendors scope of supply 
shall consist of the following items:

A. Inlet filter plenum package consisting of three stage filtration, 
prefiltration is to be by louvered dust separation and is to
be self cleaning type, second stage is to be disposable, 
adhesive-impregnated glass-fiber air filter, final stage shall 
be high efficiency cartridge filter.

B. The filter plenum enclosure shall include two (2) blow-in-doors 
with limit switch.

C. Prefilter shall be provided with TEFC motor (s) to drive 
secondary air fans (230/460/3/60).

D. High filter differential pressure switch.

E. Inlet silencer for 85 dba at 3 feet.

II. DESIGN DATA

A. Gas Handled - Air
B. Temperature - 95°F summer, 20°F winter
C. Pressure - 14.5 psia
D. Flow Rate - 92,500 ICFM (Wet)*
E. Relative Humidity - 50%
F. Maximum Allowable AP - 0.2 psi

III. VENDOR DATA REQUIREMENTS

A. Model and type of filter and silencer.

B. Pressure drop across filter and silencer.

C. Typical outline dimensions and weights.

D. Price estimate based on shipment in 1981.

* Final required flow rate to be confirmed later.

BY G. J.B P.0. NO. SUPPLIER
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DEMONSTRATION PLANT PROGRAM

F©STE^ WF]EELE^
DEMONSTRATION PLANT 
MECHANICAL DESIGN

6.0 INSTRUMENT DATA

This section includes a tabulation of main control instrument 
data for this unit and an index of process fluid types.
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DEMONSTRATION PLANT PROGRAM
DEMONSTRATION PLANT 
MECHANICAL DESIGN

LISTING OF PROCESS FLUID TYPES

Type
Fluid Fluid Definition or Property

1 Water and water solution having a
freezing point of approximately 32°F.

2 Water which could accumulate in lead 
lines due to gravity separation (not 
because of steam out operations).

3 Corrosion liquids.

4 Liquids whose pour points are above
the design or lowest average ambient 
temperature.

5 Liquids which may change in chemical 
composition due to a decrease in tem­
perature from operating to design or 
lowest average ambient temperature.

6 Liquids which could vaporize at an 
operating pressure and at ambient tem­
perature conditions.

7 Liquids which contain solids.

8 Steam

9 Corrosive vapors and gases.

10 Air, vapors and gases containing 
solids.

11 Wet Gas.

12 Dowtherm "A" Vapor.

13 Dowtherm "A" Liquid.

14 No Protection Required.*

* (For fluids such as dry gas, hydro­
carbon gas, etc.)


