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— PATENT NOTICE —

This technical report is being transmitted in advance of DOE patent clearance 
and no further dissemination or publication shall be made of the report 
without prior approval of the DOE Patent Counsel.

— TECHNICAL STATUS —

This technical report is being transmitted in advance of DOE review and 
no further dissemination or publication shall be made of the report 
without prior approval of the DOE Division of Coal Conversion Program 
Director.

— NOTICE —

This report was prepared as an account of work sponsored by an agency 
of the United States Government. Neither the United States Government 
nor any agency thereof, nor any of their employees, makes any warranty, 
expressed or implied, or assumes any legal liability or responsibility for 
any third party's use or the results of such use of any information, apparatus, 
product or process disclosed in this report or represents that its use by such 
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
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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 V, Gas Compression and Gas Treating. 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.

2230
2231
2232
2233
2234
2235
2236
2237
2238
2239 
2222

Process Units
Air Separation 310 
Coal/Coke Treating & Feed 320 
Coal Gasification 330 
Gas Cooling & Scrubbing 340 
Gas Compression (Raw/Recycle Gas) 350 
Gas Treating 360 
Sour Water Stripping 370 
Sulfur Recovery 380 
Tail Gas Treating 390 
Credit Generation 220

2240 Support Facilities
2241 Coal/Coke Handling
2242 Ash Treatment
2243 Utility Area

Steam Generation 
Raw Water Storage 
BFW Treatment 
Plant Air

410
420
430

2244 Waste Water Treatment 440
2245 Cooling Tower 450
2246 Flare 460
2247 General Facilities 470

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

2248 Buildings 480
2249 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 1375 F and 75 psig to produce hot, 
raw gas (CO, CO^ and H^). 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, Tail Gas Treating
Receives the tail gas from Section 380. It then goes to a Beavon 
unit package where remaining sulfur is converted to H S, and then 
removed in a Stretford Unit. The tail gas is reheated to achieve 
satisfactory buoyancy and discharged to the atmosphere.

5
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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 O'*) 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.

7
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SECTION 2.0

UNIT DESCRIPTION - GAS COMPRESSION

Scrubbed gas leaving the gas cooling and scrubbing (Section 340) 
at a temperature of 236°F is cooled to 110°F in Scrubbed Gas Air Cooler 
(E-3501) and Scrubbed Gas Cooler (E-3502). The water condensed from this 
raw gas is removed in Scrubbed Gas K.O. Drum (D-3503). The raw gas leaving 
the Scrubbed Gas K.O. Drum is compressed from 49 psig to 192 psig by two 
stage Centrifugal Compressor (C-3501).

A Raw Gas Compressor Intercooler (E-3507) and an Intercooler K.O.
Drum (D-3505) have been installed after the first stage compression in order 
to reduce the energy consumption for the compressor (C-3501). After second 
stage compression, the raw gas is finally cooled in Compressor Aftercooler 
(E-3505). This results in additional condensate which is removed in Com­
pressed Gas K.O. Drum (D-3504).

Part of the condensate from the Scrubbed Gas K.O. Drum (D-3503) 
is sent to Gas Cooling and Scrubbing (Section 340). The remaining conden­
sate is combined with those from the other K.O. drums (D-3505 & D-3504) for 
delivery to Sour Water Stripping (Section 370).

The compressed raw gas from the overhead of the Compressed Gas K.O. 
Drum (D-3504) reports to Gas Treating (Section 360).

L.P. recycle gas, M.P. recycle gas and H.P. recycle gas from Gas 
Treating (Section 360) are compressed and recycled by L.P. Recycle Gas (C-3503) 
Compressor and H.P. Recycle Gas Compressor (C-3502) with intermediate 
cooling being provided by the 1st Compressor Intercooler (E-3503) and the 
2nd Compressor Intercooler (E-3504). Removal of condensate resulting from 
intermediate cooling is provided by 1st Intercooler K.O. Drum (D-3501) 
and 2nd Intercooler K.O. Drum (D-3502) . Since this condensate still con­
tains selexol solvent, it is returned in total to Gas Treating (Section 360). 
The gas from 2nd stage of Compressor (C-3502) is cooled to 110°F in Recycle 
Gas Aftercooler (E-3506) and sent to Gas Treating (Section 360).
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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

Engineering Flow Diagrams 3
Utility Flow Diagram 1

Materials of Construction 1
Line List 4
Piping Material Specification

List* 1

*Note: This list identifies the piping materials specified 
on the Engineering Flow Diagrams.



1
UNIT NAMES

REFERENCESEQUIPMENT DESIGNATIONSGENERAL PIPING SYMBOLS LINE AND HEADER DESIGNATIONSINSTRUMENT AND CONTROL SYMBOLS AND NUMBERS
JOB SPECS-2200OTHERVALVES

PROCESS UNITS
(V) IRDICATES VENDOR-SUPPLIED INSTR.

■’PIPING symbols, valves, and accessories' 
"instrumentation"
"instrumentation symbols

COAL/COKE TREATING AND fEEO
60 A3

GAS COMPRESSION (RAw/Rfr y'lE Gas)
"PIPING MATERIAL SPEC. INDEX'' 
"steam TRACING STANDARD FOR 

VESSELS, AND EQUIPMENT" 
"ELECTRICAL HEAT TRACING FOR 
INSTRUMENTS AND EQUIPMENT"

{INDICATE FLOW DIRECTION)
SUPPORT FACILITIES

ELEVATOR (PASSENGER, SEW ICE)
coal/coke handling(SCREN-OOHN TYPE)

RESET FOR LATCH HEATER, FURNACE
(FAIL CLOSED TYPE)

SELECTED PROJECT DOCUMENTS
THE DEMONSTRATION PLANT DESIGN BASIS"

"BASIC ENGINEERING DATa'FOR DEMONSTRATION Pi ANT 
TASK I .FINAL REPORT. "CONCEPTUAL DESIGN AND 
Evaluation of commercial plant" vOl I-3I 
F WE C DWG. 2 201 - I - SO - 00103, PLANT BLOCK

- SIZE:INLET/ 
ORIFICE/OUTLET HtCCCIH SEPARATOR, SCRUHER, CYCLONE

SIZE REDUCTION EQUIPMENT-SIZE: INLET/
LINE NUMBERING SEQUENCESOLENOID VALVE (A NAY)

TANK, SILO, HOPPER

GENERAL NOTES
ENGIHEERIRG FLON DIAGRAMS (EFD'S) DO HOT I 
SHOW HIGH POINT VENTS, LOW POINT DRAINS, 
LOW POINT TRAPS, INSTRUMENT BLOCK VALVES

flow Diagram index

MbOE AS SHOW! ABOVE VENTS, DRAINS, TRAPS, ETC. ARE SHORN.
DRAIN, VENT AND SAMPLE CONNECTIONS SHALL 
BE 3/«* UNLESS OTHERWISE NOTED.

SEE JOB SPEC-2200-73B20.ITO 73020.
BOX NOT REQ'D IF

EQUIPMENT SYMBOLSLINE SPEC AND/OR INSULATIONVALVE (DUAL SERVICE) .OT SHOWN TO SIZE FOR EFD'S)
BREAKLIHE WITH THE SPEC. NOTED ON EACHVALVE,DAMPER OR LOUVER.

(SEE EXAMPLES BELOW)

CENTRIFOGM. PUMP (MOTOR DRIVE)
LINE NUMBERING SEQUENCE ON EFO'S SHALL BE FROM 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 LOCATION) PROPORTIONING RUMP (MOTOR DRIVE)LINE TYPES USED FOR FLOW DIAGRAMSSOLENOID VALVE (3-WAY)

(STEAM T URBMf ©HIVE")(CROSSOVER)
PRESSURE REDUCING VALVE 
(SELF CONTAINED) ■CONTRX VALVE 

BYPASS STATI ON
EQUIPMENT OUTLINES, INSTRUMENTS, OTHER PROCESS

LINE NUMBERING CODE
(SELF CONTAINED)

(FILLED SYSTEM)
2. BYPASS SIZE AND TYPE (GLOBE, GATE, ETC).«UAl SC L, Vi,.... JV. (SMELL- PROCESS >TRCAM,Tu6t. CW-)

(CROSSOVER)3. UNLESS NOTED, BLOCK VALVES AND BYPASStill ue« CUA! I ftC IIBATbCAU AbCI* SEQUENTIAL LINE NUMBER1. DRAIN VALVE, ALTHOUGH NOT SHOWN ON EFD'S IS 3/T WITH UPSTREAM SPEC. EQUIPMENT BY OTHERS (NOT FWEC/MLGW PROCUREMENT) (JOB SPEC NO.22OO-50AIO.I

(aoo'p-hOCtso'f-REGENERATION)CONTROL VALVE BLOCK BYPASS VALVES
NOTE: PLANT IS GRASS ROOTS. THERE IS NO E 

OR EQUIPMENT.
ELECTROMAGNETIC, NUCLEAR, OR SONIC SIGNAL

INSULATION DESIGNATIONS t TS AnO duUFTS Shown

(GLOBE)

ROTARY FEEDER

LIQUID TRACED
[Ml SCREW CONVEYOR

examples of spec break BRAZED ALUMINUM CORE EXCHANGERS
(GATE) (Set GENERAL NOTE 3)(GATE)

SILENCER

INDUSTRIAL FUEL GAS DEMONSTRATION PLANT
(SEE JOB SPEC.N0.220Q. -BOAIO.M

INLtT AIR FILTER

TRACING SYMBOL!
CONFIGURATION OTHER EQUIPMENT 
• KETCH (sreOFKAU-Y iDe.MTiVif.0

■VA.ME. AND MUSAfeE.R")

------ Lfin RECIPROCATING COMPPREXOR

•T- REPRESENTS HEAT TRANSFER CEMENT REQUIRED (TYPICAL)». BLOCK AND BYPASS VALVES AND MANIFOLDS SHALL NOT BE LARGER THAN MAIN LINE SIZE, 
c. INCREASE BYPASS VALVE BODY SIZE ONE SIZE (MERE CONTROL VALVE BOOT IS BUTTEIFLY 

DESIGN (ONLY MEN GLOBE VALVES ARE USED AS BYPASS).
A. ON FLASHING SERVICE OR MERE THE CONTROL VALVE OUTLET LINE SIZE IS GREATER THAN 

THE CONTROL VALVE INLET LINE SIZE, THE OUTLET PIPING FROM BOTH THE CONTBOL VALVE 
AM BYPASS VALVE, AND THE MMSTREAM BLOCK VALVE ITSELF, SHAU BE NO SMALLER THAN (EuLUtH'C MOTOR VOWm'i

ENGINEERING FLOW DIAGRAM 

GENERAL NOTES, SYMBOLS AND DETAILSROTARY OR SCREW TYPE 
COMPRESSOR

Cfc£X.T5C MOTOR i»OWN)

2203
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H ROOT HP STUM
13 I2M STEM
Q »W STEM

0 sw STEM
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0 PROCESS Ell
0 INSTRUMENT AIR
0 H P. CONDENSATE
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5 TREATED WATER
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B FUEL GAS
S CLEAN WATER SEWER

B OILY OR DIRTY WATER SEWER
H PROCESS SEWER
B sanitary sewer

B FIRE WATER
B FLUSHING MTU

ID PUMPOUT
B PURGE GAS 
§ BLOWDOWN
3 FLARE
B TO ATMOSPHERE
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1. SYMMETRICAL PIPING APfiAkJGEMENT SHOULD BE MADE IN THE AIClTOOLEB POO UNIPOPM CLOYv'.
2. BLINDS (TAN BE INSTALLED ON VALVE IF NECESSARY SO THAT THE VALVE COULD BE REPAIRED WHILE MAINTAINING THE FLOW.
S. INSTRUMENT NOS in THIS SECTION SHALL 8£ PREFIXED WITH "2>5!’

ITMNO P-a50(A/6 C-3501 ITEM NO. £-3501 £• 502 £-3505 E-S5 '7 ITEM NO. 0-3503 D-3504 D-5505

iE.ViCE 56uR
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COMPRESSOR SERVICE GAS AIR SCRUBBED
GAS COOLER

COMPRESSOR
AFTERCOOLER

bawvcmS comp.
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GAS KA. DRUM
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MS DtFF. P.S.I. 42.8 - SURFACE - 8876 FT* S4|7 PT* 5457CT‘ OPER PRESS-TTMP SOFSN/llO'r ISTPSKS/MO0?
MAX PIXH.P.SIG 95 207 PSIA MAIL. SHELL - KILLED CS CS
MATEtlAl MAIL. TIM cs CS sa MAIUnAL KILLED CS KI11ESC5
INSULATION — INSULATION - - MSLHATTON - -
tcvif IONS jjB 10 -I2.-T3 | HUM. ISSUE PHA4E I TASKOlli^f A 8-27-79 INITIAL ISSUE

C-3501
0-3503
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ENGINEERING FLOW DIAGRAM

6A$ COMPRESSION

SECTION 350

DRAWN TV \RKP, 1 7-2 -79ISH. 1 OF 3
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oo

a'Pst-osiiM L.5 RECYJLt P'OCC’F"c''G^'?
(240*F-PP) PROM D 360<b
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INDUSTRIAL FUEL GAS DEMONSTRATION PLANT
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FORM NO 135-906

FOSTER WHEELER ENERGY CORP.
PROCESS PLANTS DIVISION

CONTRACT: 15- 2 2 O 2)

SECTION: "350
LINE CLASSIFICATION 

LIST
CLIENT: l G- Uj

LOCATION:
PAGE j OF |

REVISION ORIGINAL 1
IQ-lfc-ly

6 10 ii
DATE

INDEX

PAGE
REVISIONS

PAGE
REVISIONS

0 1 2 3 4 5 6 7 8 9 10 11 0 1 2 3 4 5 6 7 8 9 10 11

\ X X
% * X3 *

NOTES

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

2. INSULATION THICKNESS IS BASED ON OPERA­
TING TEMPERATURE UNLESS OTHERWISE 
NOTED.

3. PIPE WALL THICKNESS SHALL BE SHOWN ONLY 
WHEN IT IS NECESSARY TO CALCULATE PER 
PIPE SPEC.

4. PWHT MEANS POST WELD HEAT TREATMENT 
REQUIRED. SEE JOB SPECIFICATION

-59A3.

5. FOR UTILITY HEADER NOMENCLATURE AND 
PIPING SERVICE DESIGNATIONS SEE STAN­
DARD SYMBOLS AND DETAILS FLOW DIA­
GRAM LATEST REVISION.

the Fok lime
Mu«e.£Ri tTL fV-CYixE-D R.'l ^'JnA

F°e £-*amPlc ; 36 P3£-olol Ae?..



FORM NO 135 906

FOSTER WHEELER ENERGY CORP.
PROCESS PLANTS DIVISION

CONTRACT: 10 TToT7
SECTION:

LINE CLASSIFICATION 
LIST

FLOW SHEET NUMBER & REVISION

'2 2o^- 5^35-001 PAGE \ of3
REVISION

DATE

ORIGINAL 1 10 ii

LINE NUMBER LINE EXTREMITIES OPER/VFING DES IGN —
INSULATION PLAN OR

ISOMETRIC 
DRAWING NO.

PIPE
WALL
THK

FLU
CAT. REMARKS

SIZE SERIAL SPEC FROM TO
TEMf 

° F.
PRESS
PSIG

TEMP
°F

PRESS
PSIG TYPE THK
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FORM NO. 135-905 /
f LINE CLASSIFICATION FLOW SHEET NUMBER & REVISION

LIST ?2o2> - 1- £7)-3SC>a
4 5 6 7 8 9 10

FOSTER WHEELER ENERGY CORP.
PROCESS PLANTS DIVISION

CONTRACT: I ^- 2.7.

SECTION: Vo PAGE 2- °f3
REVISION ORIGINAL 1 11

DATE

LINE NUMBER LINE EXTREMITIES
OPER ATING DES IGN INSULATION PLAN OR

ISOMETRIC
DRAWING NO.

PIPE
WALL
THK

FLU.
CAT. REMARKS

SIZE SERIAL SPEC FROM TO
TEMf 

° F.
PRESS
PSIG

TEMP
°F.

PRESS
PSIG TYPE THK
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FORM NO 135 905

(cry) FOSTER WHEELER ENERGY CORP.
iwy/ PROCESS PLANTS DIVISION

CONTRACT: j L INE CLASSIFICATION
LIST

FLOW SHEET NUMBER & REVISION
PAGE "5> Of3SECTION: ^S’O | SD- 2.Zl90?>

REVISION ORIGINAL i 2 3 4 5 6 7 8 9 10 11
DATE 6-2^ ia-iz-n

LINE NUMBER LINE EXTREMITIES
OPER ATING DES IGN

INSULATION PLAN OR
ISOMETRIC

DRAWING NO.

PIPE
WALL
THK

FLU
CAT. REMARKS

SIZE SERIAL SPEC FROM TO
TEMI 

° F
PRESS
PSIG

TEMP
°F.

PRESS
PSIG TYPE THK
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PIPING MATERIAL SPECIFICATION LISTING
Pipe O 3:
Spec Service Class Material Ca 5 r~2 0
A General Service 150 CS .050 O £

• 2A2 General Service 150 CS* .050 </> 0
Ad Corrosive Service 150 CS .125 z* OJO m
Ad 2 Corrosive Service 150 CS* .125 > -
Ae Corrosive Service 150 CS/SS .250/.030 ^ Z O Oz c

TO

Ae2 Corrosive Service 150 CS*/SS .250/.030
Ae3
Af

Corrosive Service
Steam

150
150

CS**/SS
CS

.250/.030 

.050
Afl Power Piping Code 150 CS .050 5 >Ak Fuel Gas, Non-Corr. Gases 150 CS .050
An Corrosive Services 150 CS .1875 -O 2
An 2 Corrosive Services 150 CS** .1875 73 £
Ar Gasifier Effluent ,150 Refrac. Lined - Q§ 0Ax 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 l^Cr-JsMO,Incoloy Clad. -
Bd Corrosive Service 300 CS .125
Bf Corrosive Service 300 C - J5MO .125
Bf 2 Corrosive Service 300 C - J^MO .125
Bk Fuel Gas, Non-Corr. Gases 300 CS .050
Bn Corrosive Service 300 l^Cr-JjMO .125
Bn2 Corrosive Service 300 lisCr-JsMO .125 O
Db Steam 600 CS .125 § D pDl
Dbl Power Piping Code 600 CS .125 H W Q
Dc Gasifier Effluent 600 l^Cr-JsMO, Incoloy Clad. — a 0 ©2)P Z rnM HI

£2 !r< >-3 
Mo o

M Z 
W
M hj 
O f 
Z

S
ffil
lilril
ir
6fil
s



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 1255,175 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 IJjCr-JsMO .125

P Chlorine Water Soln Special PVG —

* Killed
**Killed W.316 Trim

2 ?

ozt/> —I 
TO 
>

Oz
r~>
Z

o

o'o
zoc(/>—470

TJ70
O
O
TO
>

Cmr*
o>
in

s o td wn
>
M H O
tr>

"Tnl
<0| m

w HI
Inn)

S
1m)
Iml
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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.



HiHMNO 13*0 904
FOSTER WHEELER ENERGY CORP.

VVwf/ HKOCESS l-'l DIVISION

CONTRACT: 15-2203 EQUIPMENT LIST
NAME OF UNIT

PAGE OF1 2SECTION 350 Gas Compression
CLIENT: MLGW/DOE ET-77-C-101-2582 REVISION ORIGINAL 1 2 3 4 5

location Memphis. Ttsnnessee DATE 5/25/79 6/5/79 6/21/79 8-9-79* 10-8-79
CLASS ITEM NO DESCRIPTION EFD REU'N NO P O NO REV

DRUMS D-3501 1st Intercooler KO Drum 1 1131-A 3

EXCHANGERS

D-3502 2nd Intercooler KO Drum 2 1131-B 3
D-3503 Scrubbed Gas KO Drum 1 1131-C 3
D-3504 Compressed Gas KO Drum 1 1131-D 3
D-3505 Raw Gas Comp. Intercooler

K.O. Drum 1 1131-E 4

E-3501 Scrubbed Gas Air Cooler 1 1231-A 3
E-3502 Scrubbed Gas Cooler 1 1211-A 3
E-3503 1st Compressor Intercooler 2 1211-B 3
E-3504 2nd Compressor Intercooler 2 1211-C 3
E-3505 Compressor Aftercooler 1 1211-D 3
E-3506 Recycle Gas Aftercooler 2 1211-E 3
E-35Q.7 Raw Gas Como. Intercooler 1 1211-F 4

—



fcyf1 FOSTER WHEELER ENERGY CORP
WJ t*HOC:i:Sb I'l /M\1 i b IIIV IblOIM

con that; r 15-2203
EQUIPMENT LIST

NAME OE UNIT
PAGE 2 OE2

SECTION: 350 Gas Compression
ci a NT MLGW/DOE ET-77-C-01-2582 REVISION ORItTINAL 1 2 3 4 6
1 ttcation:Memphis. Tennessee OA 1 E 5/25/79 6/5/79 6/21/79 8-9-79 10-8-79

CLASS ITLM NO DESCRIHTION EEO REO’N NO P O NO HEV

PUMPS P-3501A Sour Condensate Pump 1 1311-A 3

COMPRESSORS

P-3501B Spare for P-3501A 1 1311-A 3

C-3501 Raw Gas Compressor 1 13 21-A 3
C-3502A HP Recycle Gas Compressor 2 1322-A 3
C-3502B Spare for C-3502A 2 1322-A 3
C-3503A LP Recycle Gas Compressor 2 1323-A 3
Cr.l5Q3B Spare for C-3503A: 2 1323-A 3

—

— -



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



NOTES:

ORIENTATION PLAN

1 • VESSEL FABRICATOR TO SUPPLY AND INSTALL IAS MARKED)
□ PLATFORM AND LADDER ATTACHMENTS
□ INSULATION ATTACHMENTS 

Q PIPE SUPPORTS

<?>$

AtJD e.s. light mt. grid

SUP'T RIUG £££ 
£DG. £70. /O 3/5 f

sv-

HHLL

(41 SUPPORTS 
FOR DETAILS SEE 
ENG. STD. 13B12.1

RELEASES
DWG.
REV. DATE

DATE
OF

ORDER

ISSUED FOR

PURCHASE SHELL AND HEAD 
MATERIAL. 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

4 OPER.PRESSURE ABOVE NORM: e& PSIG
5 LIQUID LEVEL MAX: 83 PSI6
6 DESIGN PRESSURE INT: //5 PSIG
7 EXT: — PSIG

FIELD CONSTRUCTION

NOZZLE CHART
CONN

NO.
SIZE

20

20
1W

/€>

ANSI
RATING

I50**R
/SO^-F.

15D*R F.
I£0*F-F.

lOOtfcplG

SERVICE

PLU/D ILL
VAPOR OUT
LI&UID OUT
VSUT

MAM WAY

STS AM OUT
L G

NO.

REQT

/
g Wfa

7/>/7?
REV. DATE BY

P>o.

r-s.
£SV, /fS MO TPM
RSV. •SHSLL DUD HP. T»k.

DESCRIPTION

REVISIONS

VESSEL DATA

10
11
12
13
14
15
16
17
J!
19
20
21
22
23
24
2i.
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

ITEM NO: D 3502 NO. REQ'D: OM£
SERVICE. lUTeRCOOLSR KO DRUM

OPER.LIQUID HOLD UP PRESS: A / PSIG
OPER.PRESS.OROP THRU VESSEL: 0./ PSIG
MAX,RELIEVING PRESS.AT TOP HD //3 PSIG
MAX.OPER.TEMPERATURE: /OZ
DESIGN TEMPERATURE: !5Z
SPECIFIC GRAVITY (PROCESS FLUID): /- O
WIND DATA: SPSC. ZZOO-4QAI

EARTHQUAKE DATA: SPSC. 2200- 40#)
CODE •• ASPte vTfqj&g/K/STAMPED : YSS
P.W.H.T. FOR CODE: WO FOR PROCESS: MO
RAOIOGRAPHEO: SPO/
JOINT EFFICIENCY: &5%
CORROSIONALLOW./CLADTK: O-ZS’
MAI L. SHELL: SF-2&5-C
MAT'L.HEADS: SA-205-C
MATL.SUPPORTS: SA - 283 - C
MAT'L.FLANGES: 
MAT’L NOZZLES:

SA -181-061

EXTERNAL BOLTING:
SA - /Ob - A PR &
SA -M3 -B 7^SA-/V4-2H

INTERNAL BOLTING:
GASKETS: XlS TAX. COP) PRESS ED ASBESTOS
TYPE Of HEADS: £LUP7IC/U-
INSULATION: JJO

PAINT: PREPARATION:
PRIMER:
COATS:
PARTS:

SHIPMENT: piece

EMPTY WGT: J O, ODO
WATER(ONLY)WGT:
INSULATION WGT:

42.000
L8S.nr— LIT

GUNITE WGT: — LIS.
OPER.LIQUID WGT 7230 >-BS.

thi* omawihc is the frtoPERTY of thk FOSTER WHEELER ENERGY CORPORATION, its south orange avenue.

LIVINGSTON. NEW JERSEY. AND IS LENT WITHOUT CONSIDERATION OTHER THAN THE BORROWER'S AGREEMENT THAT 

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

FOR WHICH |T IS SPECIFICALLY PURNISHEO. THE APPARATUS SHOWN IN THE DRAWING IS COVERED BY PATENTB.

REFERENCE DRAWINGS. REQUISITIONS. STANDARDS DRAWN p.s. 1/4-/rf
EHG. S 7D. 103 IS. /, J3 B /<?. /
Spec. 2200-IQAI UA! //OOAy /

CHECKEDA
APPROVED

JM7ER COOLER KO DK.UM D-S5D2 
GfftS COMIPRESSWU (SECT, 3 50)

ML <$*/ / BOB

MEMPHIS TEMHESSEE

CONTRACT NUMBER

/5 - 2 205

REQUISITION NUMBER
2235 - U3! - £>

P.O. NUMBER

DRAWING NUMBER

ZZQ3-4--U - Li*

REV

2k

&



NOTES:

ORIENTATION PLAN

1 ■ VESSEL FABRICATOR TO SUPPLY AND INSTALL (AS MARKED)
□ PLATFORM AND LADDER ATTACHMENTS
□ INSULATION ATTACHMENTS 

Q PIPE SUPPORTS

s.s. CMrt
AMD C,S, LIGHT Ml7. G£ID,

sup't p/ug see
MQ. STD, I0& ISJ.

\HHLL

(4-» SUPPORTS 
FOR DETAILS SEE 
ENG. STD. 13B12.1

DWG.
REV.

RELEASES
DATE

DATE
OF

ORDER

ISSUED FOR

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

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

FIELD CONSTRUCTION

NOZZLE CHART

4 OPER.PRESSURE ABOVE NORM: 20, PSIG
5 LIQUID LEVEL MAX: psib

6 DESIGN PRESSURE INT: 54- PSIG
7 EXT: — PSIG
8 OPER LIQUID HOLD UP PRESS: a.f PSIG
9 OPER.PRESS.OROP THRU VESSEL: o> / PSIG
10 MAX.RELIEVING PRESS.AT TOP HD: 5/ PSIG
11 MAX.OPER.TEMPERATURE: /OZ V
12 DESIGN TEMPERATURE: / 5Z V
13 SPECIFIC GRAVITY (PROCESS FLUID): /. O

CONN

NO
SIZE

I a"
4-

—rr

ANSI
RATING

iscF&n

iso l
ISO**?.

/SO9*?.
kOOcfcpU;

bOOtfcpUj

SERVICE

FLU/D /Ut-FT
VAPOfi. OUTlST
J.I&UID OOTIBT

FgUT
fSlAlJVlAY

STB A/A OUT
L Q

NO.

REO'C
/

/
’VTTJr) p.S,
wa

REV. DATE BY

AS OOTSA
PBV. SHSLL A AO HD. THP.

DESCRIPTION

REVISIONS

VESSEL DATA

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
JL
38
39
40
41
42
43
44

oTTeITEM NO: D 350/ NO. REQ'D:
SERVICE. / —r !HT £* C O0J. € A KO DROP}

WIND DATA: SPBC, 2200 - 40A!

EARTHQUAKE DATAilT/0^. 3ZOD-4QAI
CODE •• ASHIE .'&cr M ^y/stAMPED : FFS
P.W.H.T. FOR CODE: ^ FOR PROCESS: UP
RADIOGRAPHED: SPOT
JOINT EFFICIENCY: 05 %
CORROSION ALLOW./CLADTK: ■ <? 5
MAT L. SHELL:
MAT'L.HEADS:

SA -285~ C

MATL.SUPPORTS:
SA-285-C
SA-283- C

MAT'L.FLANGES 
MAT'L.NOZZLES:

Sl*-I3l-<$B1
SA-/QB - A OP &

EXTERNAL BOLTING: 7A - A3-&7 £ SA-zM-Ulf
INTERNAL BOLTING:
GASKETS: UlL THK.CO^PRESSBD AS BBS TOS
TYPE Of HEADS: ELLIPTICAL
INSULATION: UO
PAINT: PREPARATION:

PRIMER:
COATS:
PARTS:

SHIPMENT: OPE PIECE

EMPTY WGT: i4,ooo
WATER(ONLY)WGT: a 5.00Q
INSULATION WGT:

LBS.TSsTnr
GUNITE WBT: LI&
OPER.LIQUID WGT / Of?4-0 LBS.

this ORawihc is the fNOPCRTV op thk FOSTER WHEELER ENERGY CORPORATION, tis south obange avenue.

LIVINGSTON. NEW JERSEY. AND IS LENT WITHOUT CONSIDERATION OTHER THAN THE BORROWER'S AGREEMENT THAT 

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

FOR WHICH IT IS SPECIFICALLY FURNISHED. THE APPARATUS SHOWN IN THE DRAWING IS COVERED BY PATENTB.

REFERENCE DRAWINGS. REQUISITtONS, STANDARDS

EPS, STD. !OB /5. /, /SBzZ.I 
SPEC. ZZOO-JOAl, u A / POO A

DRAWN f.S. 4/Ahf

CHECKED

APPROVED

FI &S7 niTFZCOOLBR FO DRUM D-BSOJ 

GAS COMPFFSSlO/J {SECT 350) 
MLGW/DOS

MEMPHIS tehhessee

CONTRACT NUMBER

i5 - a zoa
REQUISITION NUMBER

ZB35-//3 /-A

P.O. NUMBER

DRAWING NUMBER

2203-4- ~ H-J5

REV

A

&



THICKNESS

TAN. LENGTH

O. A. LENGTH

*J°TE'/. v£ UUTS W£LD£D OjJ £D3E AMD SPACED OkJ 24" CENTERS 
)U BOTH Df^ECJIOMS SEE STD. /03 idJ.

Z. FOR &" CWM SUPPORT SEE SA/f. STD, JOB /SJ.

FOSTER
THIS DRAWING IS THE PROPERTY OF THE

WHEELER ENERGY CORPORATION,
110 SOUTH ORANGE AVENUE. LIVINGSTON, 

NEW JERSEY, AND IS LENT WITHOUT CON­

SIDERATION OTHER THAN THE BORROW­

ER'S AGREEMENT THAT IT SHALL NOT BE 

LENT OR DISPOSED OF DIRECTLY OR IN­

DIRECTLY NOR USED FOR ANY PURPOSE 

OTHER TH\H THAT FOR WHICH IT IS SPEC­

IFICALLY FURNISHED. THE APPARATUS 

SHOWN IN THE DRAWING IS COVERED BY 

PATENTS.

/ ?'S. &SV. AS klOTBD
REV. DATE BY DESCRIPTION

REFERENCE DRAWINGS, REQUISITIONS, STANDARDS DRAWN f-S. 4/£/7f
CHECKED

APPROVED

&&ED GAS MO DRUM 0-3506 
GAS CQMPRESSJO/J < S€CT, SSQ)

MLON / DOE

7£Uhl£$$E£

CONTRACT NUMBER

LS-ZZ03

REQUISITION NUMBER

2ZiS -//31-C

P.O NUMBER

DRAWING NUMBER

2203-4- - If — >1 /
REVISIONS



□□□□□□

NOTES

1 - THIS VESSEL AND ITS SUTfORTS HAVE NOT BEEN
DESIGNED TO WITHSTAND A FLOODED OR HYDROSTATIC 
TEST CONDITION IN THE VERTICAL POSITION.
CONTACT FOSTER WHEELER ENERGY CORPORATION 
PRIOR TO ANY REQUESTED FIELD TEST.

2 - VESSEL FABRICATOR TO SUPPLY AND INSTALL (AS MARKED) 
TRAYS (TRAYS SUPPLIED BY OTHERS)

TRAY SUPPORTS 
INSULATION ATTACHMENTS 
FIREPROOFING ATTACHMENTS 

PLATFORM AND LADDER ATTACHMENTS
PIPE SUPPORTS

3 - VESSEL MUST BE SHIPPED WITH ORIENTATION_________ *

MARKUP

Wl

RELEASES
DATE

DATE
OF

PRPflB

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

/

SIZE

3 0
10"_■
16

r

ANSI
RATING

/50mFF.
/SI?**

150*% F

boeotplG

1 ITEM NO: 0-5^03 N6. REQ'D: OUF
2 SERVICE: SCR.U&S>SD GAS AO DAUP)
3
4 OPER. PRESSURE ABOVE NORM: 50 PSIG
S LIQUID LEVEL MAX: 50 PSIG
6 DESIGN PRESSURE

INT: 8/ PSIG
7 EXT: PSIG
8 OPER. LIQUID HOLD • UP PRESS: 5.4 PSIG
9 OPER. PRESS. DROP THRU VESSEL: OJ PSIG
10 MAX. RELIEVING PRESS. AT TOP HO: 75 PSIG
11 MAX. OPER. TEMPERATURE: // O
12 DESIGN TEMPERATURE: /ID °F
13 SPECIFIC GRAVITY (PROCESS FLUID):

SERVICE

FLU/D /A/1 FT
yUPOA. OVTLSJ

LIQUID OUTl FT
VS A/7

FTFfih'l OUJ
LG

NO 

REQ*t>
/

±. VH-n
REV. DATE BY

££.
&ev. ps k/otff

£SV. AS A/OTSD
DESCRIPTION

REVISIONS

14
IS
16
17
18
19
20
1LJL
23
24
2S
26
27
28
29
30
31
JL
33
34JLJL
37

40
41
42
43

WIND DATA: SPFC. 2100-40#/

EARTHQUAKE DATA: SPEC, 2ZOD-40PI
C00E:A*>7g SECTM 0>K / STAMPED: FFS
P.W.H.T. FOR COPE: HQ FOR PROCESS: A/O
RADIOGRAPHED: SPOT
JOINT EFFICIENCY: 85%
CORROSION ALLOW./CLADTK: O-ZG
MAT'L. SHELL: SP-SlL -TO
MAT’L. HEADS: SA-S/L-TO
MAT'L. SUPPORTS: FA-285 - C
MAT'L. FLANGES FA-/8/-G*.l

MAT'L NOZZLES: SA - /06 - 4 Q*. B>
EXTERNAL BOLTING: SA - /tt-B? £ S/j-/9<)-2H
INTERNAL BOLTING
GASKETS: tftfi THK. CQrtPkSSSSD ASBFSTOS
TYPE OF HEADS: SLUPTiCAl
INSULATION: AJO
PAINT: PREPARATION:

PRIMER:
COATS:
PARTS:

SHIPMENT: OUE PIECE

EMPTY WGT: (EXC. REMOVABLE TRAYS): SZ.OOO LBS
WATER (ONLY) WGT: Z 24 OOP LBS
REMOVABLE TRAY WGT: JJ&
PACKING. CATALYST. ETC. WGT: LBS
INSULATION WGT: LBS
GUNITE WGT:
OPER, LIQUID WGT: J/O.FOO LBS

this dhawiho is thk PROPERTY op THE FOSTER WHEELER ENERGY CORPORATION, tit south orange avenue.

UVINGSTON. NEW JERSEY, AND IS LENT WITHOUT CONSIDERATION OTHER THAN THE BORROWER'S AGREEMENT THAT 

IT SHALL NOT BE LENT OR DISPOSED OP OtRECTLY OR INDIRECTLY NOR USED POR ANY PURPOSE OTHER THAN THAT 

POR WHICH IT IS SPEC I PIC ALLY PURNISHEO. THE APPARATUS SHOWN IN THE DRAWING IS COVERED BY PATENTS.

REFERENCE DRAWINGS. REQUISITIONS. STANDARDS DRAWN FS. z/sv7*
2203-4--H-/7 FPG.SiD. JO& /4J !5. /. 
SPEC. Z ZOO-jo A / UP/ //OOP ' CHECKED

APPROVED

SCKl/3&£D GAS KO DKUM 0-3503 
GAS COMPZFSSiOA/ <S£C7. 350)

MLGvV / doe

lAFMPH/S teauvfssee

CONTRACT NUMBER
/S-2ZQ3

REQUISITION NUMBER

2255-/13/- C

P.O. NUMBER

DRAWING NUMBER

2203-4--// ~ /&

REV.



C PULLTHICKNESS

TAN. LENGTH

O. A. LENGTH

bJOTE
'/ >/£ /JUTS WELDED OJJ ED6E AUD SPACED U/J 2.4!' CEUJEZS 

UJ B>OTH DIRECTIO/J SEE EPG> STD. /OB J4-.I.
2. POR 4" CWM SUPPORT R//JG SEE EU$. STD. JOB /5- /.

FOSTER
THIS DRAWING IS THE PROPERTY OP THE

WHEELER ENERGY CORPORATION,
110 SOUTH ORANGE AVENUE, UIVINGSTON, 

NEW JERSEY, AND IS UENT WITHOUT CON­

SIDERATION OTHER THAN THE BORROW­

ER'S AGREEMENT THAT IT SHALL. NOT BE 

LENT OR DISPOSED OF DIRECTLY OR IN­

DIRECTLY NOR USED FOR ANY PURPOSE 

OTHER THAN THAT FOR WHICH IT IS SPEC­

IFICALLY FURNISHED. THE APPARATUS 

SHOWN IN THE DRAWING IS COVERED BY 

PATENTS.

2 R.S. RGj. AS /JOTED
/ 7/3/7? p.s, eev. AS UOTEA

REV. DATE BY DESCRIPTION

REFERENCE DRAWINGS, REQUISITIONS, STANDARDS
ZZQ3-4--H- ZD,

DRAWN p.s.
CHECKED

APPROVED

coMpResseD gas ko dkup) d-^sqi

GPS COMPPESS/OA/ (SECT. 350) 
MM GW/&OE

MEMPP/S TE/J/J ESSEE

CONTRACT NUMBER

/ 5-2203

REQUISITION NUMBER

2235-//3/-D

P.O NUMBER

DRAWING NUMBER

2 Z03-4- -//-/? 2
REVISIONS



MOTES
1 - THIS VESSEL AND ITS SUPPORTS HAVE NOT BEEN

DEStONEO TO WITHSTAND A FLOODED OR HYDROSTATIC 
TEST CONDITION IN THE VERTICAL POSITION.
CONTACT FOSTER WHEELER ENERGY CORPORATION 
PRIOR TO ANY REQUESTED FIELD TEST.

2 - VESSEL FABRICATOR TO SUPPLY AND INSTALL (AS MARKED)
□ TRAYS (TRAYS SUPPLIED BY OTHERS)
□ TRAY SUPPORTS
G INSULATION ATTACHMENTS 
O FIREPROOFING ATTACHMENTS 

G PLATFORM AND LADDER ATTACHMENTS G PIPE SUPPORTS

3 - VESSEL MUST BE SHIPPED WITH ORIENTATION_________ °

MARKUP

RELEASES
DATE

DATE
OF

QRPER

ISSUED FOR

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

ISSUE CHECKED POSTER 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
SIZE

so

so"
7W
TTT >50*R.F.

ANSI
RATING

AP).60i
j6Q‘*.F.-4*
ioDOCTcn^

j30*Z-F.

4 OPER. PRESSURE ABOVE NORM: TW7 PSIG
5 LIQUID LEVEL MAX: 7 3? PSIG
6 DESIGN PRESSURE

INT: 214 PSIG
7 EXT: — PSIG
8 OPER. LIQUID HOLD - UP PRESS: /. / PSIG
9 OPER. PRESS. DROP THRU VESSEL: o~ / PSIG
10 MAX. RELIEVING PRESS. AT TOP HO: 2IZ PSIG
11 MAX. OPER. TEMPERATURE: /so V
12 DESIGN TEMPERATURE: 730 V
13 SPECIFIC GRAVITY (PROCESS FLUID): 7,0

SERVICE

fLU/D ISJ LET
MAPOR. OUTLET
LIQUID OUTLET
VBsJ j
LOPU y
STEAMOUT
LG

NO
REOI

7/3/?9
REV. DATE BY

lev, PS sJOTEJJ
LEV, PS SJOTED

DESCRIPTION
REVISIONS

14
IS
16
17
It
19
20
2L
22
23
24
25
26
27
28JL
30
31JLJLJLJLJL
37
38
39
40
41
42
43
44

VESSEL DATA
ITEM NO: Q-S504- NO. REQ'D: QsJE
SERVICE: COMPRESSED 6AS MO DRUM

WIND DATA: SPEC, ZZOO-dOfi!

EARTHQUAKE DATA: SPEC. 2200-40P!
C0DE:»Wf E£CT, gg/Z / STAMPED: T'ES
P.W.H.T. FOR CODE: klO FOR PROCESS: SJO
RAOIOGRAPHEO: pULL
JOINT EFFICIENCY: JOO %

______ f &

CORROSION ALLOW,/CLAD TK: ^<?5
MAT'L. SHELL: SA-S'L -70
MAT'L. HEADS: SP-SjL-70

MAT'L. SUPPORTS: SA -2 83 - C
MAT'L. FLANGES: SA -J8I- GtU
MAT'L. NOZZLES: SA -/OE - A OR &
EXTERNAL BOLTING: SA~l93 -&7 £ SA-/94-2A
INTERNAL BOLTING:
GASKETS: Ull THK. COMPRESSED AS&ESToS
TYPE OF HEADS: BLLIPTJCAL
INSULATION: KlO
PAINT: PREPARATION:

PRIMER:
COATS:
PARTS:

SHIPMENT: QME PJECE

EMPTY WGT: (EXC. REMOVABLE TRAYS): 59.0AO LBS.
WATER (ONLY) WGT: / 5 2.500 LSS.
REMOVABLE TRAY WGT: JJL
PACKING. CATALYST. ETC. WGT: LBS.
INSULATION WGT: LBS.
GUNITE WGT: 7.100 LBS.
OPER. LIQUID WGT: Z5 7O0 LBS.

this drawing is THE PROPERTY or the FOSTER WHEELER ENERGY CORPORATION, ns south orange avenue. 

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

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

POR WHICH IT IS SPECI PIC ALLY PURNISHEO. THE APPARATUS SHOWN IN THE DRAWING IS COVERED BY PATENTS.

REFERENCE DRAWINGS. REQUISITIONS. STANDARDS DRAWN p.s.
220$ -4- - u-!% bug. S/D. 103 /4. >. 'Sr.i, 
SPEC, 2200 - joP^ //OOA UA ! CHECKED

APPROVED

CQMPZBSS'ED GAf MO DZUMJ 0-3504- 
GAS COM PA B SS/osJ (SECT. 350)

AOLG W / DOB

MEMPHfS- TZMSJ PSSbS

CONTRACT NUMBER

75- 2203

REQUISITION NUMBER

2235 -1131 - D

P.O. NUMBER

DRAWING NUMBER

Z203 -4 - II-ZO
REV.
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THICKNESS

TAN. LENGTH

O. A. LENGTH

NOT£ :
/.

2,

'/Z /JUTS W£U££> O/J ED<5£ A/J/J SPACe/J OU Zd" CS/J75ZS 
Ik] B&T/J a/££C7 IO/J S££ £/J<5. STD, /U3 J4, / ,

d" CWM SUPPORT S££ PU<5. STD. /OB JSJ

THI* DRAWING IS THS PROPCRTV OP THE

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

NEW JERSEY, AND IS LENT WITHOUT CON­

SIDERATION OTHER THAN THE BORROW­

ER'S AGREEMENT THAT IT SHALL NOT BE 

LENT OR DISPOSED OF DIRECTLY OR IN­

DIRECTLY NOR USED FOR ANY PURPOSE 

OTHER THAN THAT FOR WHICH IT IS SPEC­

IFICALLY FURNISHED. THE APPARATUS 

SHOWN ip THE DRAWING IS COVERED BY 

PATENTS. REV. DATE BY DESCRIPTION

REFERENCE DRAWINGS, REQUISITIONS, STANDARDS DRAWN p.s.
ZZQ3-4.-II-I2Q CHECKED

APPROVED

PAW 6 AS CO/AP££SSOP /PT£P COOLS P
PO DZUP! D - 3SOS 

GAS C0JOPPDCSJ0/U S£C7, - S> £0 
AOL G W / D £>£

hOBMPH/S 7 E k! kl£S S £ £

CONTRACT NUMBER

/£ - ZZO 3

REQUISITION NUMBER

3 235 - H3I-5

P.O NUMBER

DRAWING NUMBER

2203-d-U O

REVISIONS



□
 □□

NOTES

1 - VESSEL FABRICATOR TO SUPPLY AND INSTALL (AS MARKED)

INSULATION ATTACHMENTS 
PLATFORM AND LADDER ATTACHMENTS 

PIPE SUPPORTS

ows.REV. DATE ISSUED FOR
DATE PURCHASE SHELL AND HEAD MAT-

OF ERIAL. PREPARE BUT DO NOT

ORDER 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

RELEASES

NOZZLE CHART
CONN

NO.

L

SIZE

50
30

zo

ANSI

RATING
API - 60S
/5O0A.K
API-LOS

&000 cptf

i5D K-F

150

SERVICE

no let

VAPOR OUTLET
LIQUID OUTLET
VE/OT

PlAAJ VIP y
STEAy) OUT
LG, LC

NO

REQ'D

REV. DATE BY DESCRIPTION

REVISIONS

VESSEL DATA

10
11
12
13
14
15
Ji.
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

JL
33
34

J5
36
37
38
39
40
41
42
43
44

ITEM NO: 0-3505 NO REQ'D: OHJE
SERVICE: TZ AM GAS COMPRESS OR

JUTERCOOLER MO DRUM
OPER.PRESSURE ABOVE 

LIQUID LEVEL
DESIGN PRESSURE

NORM: nz-5 PSIG
MAX: n 2.5 PSIG
INT: / 50 PSIG
EXT: — PSIG

OPER.LIQUIO HOLD-UP PRESS: /• / PSIG
0PER.PRESS.DR0P THRU VESSEL: PSIG
MAX.RELIEVING PRESS.AT TOP HD: PSIG
MAX.OPER.TEMPERATURE: no JF
DESIGN TEMPERATURE: IL 0
SPECIFIC GRAVITY (PROCESS FLUID): /. 0
WIND DATA: ZZOO- 40A!

EARTHQUAKE DATA: ZZO0-40AI
CODE: ASME o JF^gTAMPED yES
P.W.H.T. FOR CODE: k!Q FOR PROCESS: kJQ
RADIOGRAPHED: SPOT
JOINT EFFICIENCY: 35
CORROSION ALLOW./CLADTK: 0,2 5'
MAT'L.SHELL: SM-
MAT'L.HEADS: A - 5/0 -70
MAT'L.SUPPORTS: SP - Z33 - C
MAT'L.FLANGES: SA - 181 - <$*!
MAT'L.NOZZLES: SA-JQle-A OR 3
EXTERNAL BOLTING: SA-M3-B? g M4-ZH~
INTERNAL BOLTING: c. s.
GASKETS: l/,/S THk. COMPRESSED AS&ESTOS

TYPE OF HEADS: E LU PTtCfiL
INSULATION: /JO
PAINT:PREPARATION:

PRIMER:
COATS:
PARTS:

SHIPMENT: DUE p/EZE

EMPTY WGT: 50,000 LBS.
WATER(ONLY)WGT: j40, ODO LBS.
INSULATION WGT: LBS.
GUNITE WGT: / 4, OOP LBS.
OPER.LIQUIO WGT: Z 3,000 LBS.

THIS DRAWING IS THE PROPERTY OP THE FOSTER WHEELER ENERGY CORPORATION, MS SOUTH ORANGE avenue. 

UIVINGSTON. NEW JERSEY, AND IS LENT WITHOUT CONSIDERATION OTHER THAN THE BORROWER’S AGREEMENT THAT 

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

FOR WHICH IT IS SPECIFICALLY FURNISHED. THE APPARATUS SHOWN IN THE DRAWING IS COVERED BY PATENTS.

REFERENCE DRAWINGS, REQUISITIONS. STANDARDS

2 ZQ3- 4 -n-lM
EM G, S TD. /OS /4'b '5.i
SPEC. 2200-JOPl, dOA! HOOP

DRAWN P>s.
CHECKED

APPROVED

PAM GAS CO/APPESSSA /MTEPCOSUEP
KO LJKOK7 L/-330S 

GAS CQ/OPPZSS J OPt SEC/, -350 

MLGN/OO E

MEMPH/S TEM/J5SSPE

CONTRACT NUMBER
/6-2203

REQUISITION NUMBER
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P.O. NUMBER

DRAWING NUMBER
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FORM NO. 135-129 B

110 SOUTH ORANGE AVENUE, LIVINGSTON, N. J.

MATERIAL REQUISITION
FOSTER WHEELER ENERGE CORPORATION

AIR COOLED EXCHANGERS
PAGE / OFF

| CONTRACT NO. /f - 2.23. ITEM NO.^^5^/ REQ'N. NO. DATE
CUSTOMERS NAME /A A>-, LOCATION M'£*-/?&.'Z,

SUPERSEDED BY
CHANGE NO. C-2 C-3 C-t C-5 C-6

DATE 7-5-77
PERFORMANCE PER UNIT

SERVICE SCRC/SSi GAS CpoL/SX. TYPE (FORCED)(-BffiggD)DRAFT
SURFACE/UNIT ..EXTERNAL SQ.FT SURFACE/UNIT...BARE TUBE SQ.FT,
HEAT EXCHANGED Z98,7CO,COC BTU/HR EFFECTIVE MTD
TRANSFER RATE eAFE,^£/Zv/CE TRANSFER RATE...EXTERNAL. SERVICE

TUBE SIDE
FLUID CIRCULATED GAs Af') TEMP. IN 250 °F| TEMP. OUT 133. °F
FLUID FOULING/CORROSIVE Hz 5 4502 VISCOSITY ^-02 GP ^(AA^-Af/x) 24o "F
TOTAL FLUID ENTERING 745£>8S’ LB/HR VISCOSITY 0-0/5 OF A ■-5 /JJ? '’F

VAPOR ---- LB/HR SPECIFIC HEAT {A AG ) 0'33 CM'/X) BTU/LB0F
LIQUID --- LB/HR LATENT HEAT {A'/G') TsTS BTU/LB
STEAM 274.0/8 LB/HR GRAVITY-LIQUID
NON-CONDENSABLES 471. GG7 CZ.} LB/HR MOL. WT. - VAPORS /7- S3 UJST;2/■ o7DRY {/NlET'}
VAPOR CONDENSED —:--- LB/HR INLET PRESS. 5^-0 (PSIG)(-S5«)
STEAM CONDENSED 259.309 LB/HR AP - ALLOW. 4-0 PSI AP CALC'D. PSI

FOULING RESISTANCE. MIN. 0-00/ POUR POINT FPEErS Pd/NT- JZ. *F
AIR SIDE

TEMP. IN 44 °F| TEMP. OUT °F | WINTER DESIGN TEMP. +/7 °F
AIR QUANTITY/UNIT SCFM AIR QUANTITY/FAN ACFM
ALTITUDE 5EC LjEYRI. FT.| STATIC PRESS. IN. WATER FACE VELOCITY FT/MIN

CONSTRUCTION {*)('/M/cor) * 4? Vjo

DESIGN PRESS. 8S PSIG. TEST PRESS. /?£-=; PSIG DESIGN TEMP. 500
BUNDLE HEADER TUBE

SIZE I ROWS
I BAYS/ UNIT 7-70

TYPE PLoG Zc-X MATER IAL A ! C-57L
I N.I iz bwg(avg)(^hnTNO/BAY MATERIAL P/LLSf) STP-L O.D.

BUND.ARRG'T. PAR. x SER. NO. OF PASSES NO/ BUND. LENGTH 3Z -O^
BAY ARRG'T. PAR. x SER. CORROSION ALLOW. !/4'' PITCH IN. A
RECIRCULATION[NONE NOZZLE SIZE: IN Jg INj OUT IN. FIN MATERIAL ALOM/KUA-i
STRUCTURE /Vi nvx-A-i-i- kmiihu / r~\f—i r i n vLOCAT10N(AT GRADSKON PIPE RACK) 1 CODE REQUIREMENT AsAt£ '/inDJ. TYPENOZZLE RATING 15c*1 RF FIN O.D. I N.| NOt/ IN.

Foots ft l-afap-osi

<L 5/ps.RAZ&'-c MECHANICAL EQUIPMENT
FAN DRIVER SPEED REDUCER

TYPE V-8SL.TMODEL MFG. TYPE 5LBCTRIC PloTcR
NO/BAY 2. BHP/FAN MFG. MFG.
DIA. FT RPM ENCLOSURE TSRCHP/DRIVER | NO./BAY~

AGMA RATING HF RPM
NO. BLADES RATIO NO./BAY 5
BLADE MATERIAL VOLTS/PHASES/CYCLES 4Go/3/GO COUPLING 'jQPFo.ftSft
HUB MATERIAL A/-6 F.L. AMPS L.R. AMPS

STEAM COIL {'NON5)
4N}0UT~INLET PRESS.— PSIG DESIGN PRESS. PSIG NOZZLE SIZE: IN,

INLET TEMP. D£S-H»K-IEMfL XOZZlE RATING
STEAM QUANTITY LBiHR-— ROWS luao.D. BWG(AVG)(MIN)
MAIL!«-W9€— FIN O.D. NO/IN. LENGTH

LADDERS Vea PLATFORMS
ACCESSORIES 

LOUVRES(YES)(Wf) (MAN.TT
FAN PITCH ADJM'T. (MWF.)f^UT(L)-

^—/PC *70 A AR 
T LOUVRE POSITIONER (HEgfcfMD)

FAN GUARD YES BELT GUARD YSS FAN PITCH POSITIONER (YES'Hlffl)
CPLG GUARD VIBRATION SWITCH (YES)(NO)
REMARKS: (I) PA&R 2. Rop HBAT ASS TuB£S/D£
  (2) NccPo NC =275/ CO, 25-H COz t {0-22 Az, 455 044,1-23 PzS,C-S7Nz, C-//-Cosi/VA?

(3) FOR GENERAL NOTES REFER TO REQ'N. <3200- 72.00A WHICH IS AN INTEGRAL PART OF THIS REQ'N
(4-) /£,/£. co Zn BAY PSS/Aaj A&Qo/RSA_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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110 SOUTH ORANGE AVENUE. LIVINGSTON, N. J. RAGE 1 OFJ

FORM NO. 135-128 A MATERIAL REQUISITION shell * tube
FOSTER WHEELER ENERGT CORPORATION EXCHANGERS

CONTRACT NO. /£-223^ REQ'N. NO. 2.233-/2/!-A DATE £-20-7?
CUSTOMERS NAME AjL&W LOCATION A/^A'2- -TT, '"i7.=

SUPERSEDED BY
CHANGE NO. C-l C-2 C-3 C-5 C-6

DATE
SERVICE OF UN 1T 22A UBFiGL- AAS TR/A^I CCc/.ZJZ. ITEM NO. E-JaOZ
size S3"x2o'-o" type S-T-m ((h^V connected IN ---
SQ.FT.SURF./UNIT ( 8S7& SHELLS/UNIT OAE SQ. FT. SURF./SHELL (^f5> 3 37A

PERFORMANCE OF ONE UNIT
SHELL SIDE TUBE SIDE

FLUID CIRCULATED 3Ah/ (3AS // Y3) PpoL /,VC-
TOTAL FLUID ENTERING tEa&ps ' LB/HR ?S6 53o lb/hr

VAPOR lb/hr --- LB/HR
LIQUID (Hzc') 259301 LB/HR 732 700 lb/hr
STEAM J4,7o9 LB/HR --— LB/HR
NON-CONDENSABLES 47/,LL7 LB/HR --- LB/HR

FLUID (VAPOR 1 ZED)(CONDENSED) --- LB/HR LB/HR
STEAM CONDENSED L439 lb/hr LB/HR
GRAVITY
V1SCOS1TY cuEr l/APcK O-C/4 CR/AhLs

MOLECULAR WE 1GHT /A/LET IxAPcP Wet; 2./.c7DRY
SPECIFIC HEAT (MET VAPrP D-SLZrAhG'j BTu/LB-°F BTU/LB-°F
THERMAL CONDUCTIVITY OJEP IxAP C'/o^/x^Jbtu/hr-ft-of BTU/HR-FT-°F
LATENT HEAT / 03 / • 3 BTU/LB BTU/LB
TEMPERATURE IN 133 °F U.o

TEMPERATURE OUT no °f LLQ.°±.
OPERATING PRESSURE, INLET 3/ (P^n/PSIG) 7o (fsaHPSiG)
NO. PASSES PER SHELL 3/WEED ELdW Fcu.R
VELOCITY ft/sec 3-15 FT/SEC
PRESSURE DROP - ALLOW. | CALC'D. 5"'0 psi 4'S psi /O-O PSI | S-O PSI
FOULING RESISTANCE, MIN. O- (DO! 0-00/
HEAT EXCHANGED - BTU/HR. /6 ^43^00 MTD CORRECTED-°F /3-O
TRANSFER RATE - SERVICE 7C4- (7 CLEAN

CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE 7C> psig ICO PSIG
TEST PRESSURE PEP Acte psig PER RODE PSIG
DESIGN TEMPERATURE IPS °F I/O °F
TUBES^i //79 NO. 2300 O.D. 3/4" BWG /4 LENGTH 2c '-O' P1TCH / 7
SHELL k/LLEL ETSEL I.D.53* shell cover none (integ)(remov)
CHANNEL OR BONNET CAPPoN STEEL CHANNEL COVER /NTEEPAL
TUBESHEET - STATIONARY/r/Z-^Z) STEEL TUBESHEET - FLOATING NCA/E
BAFFLES - CROSS C-STL Wli/EfirT L8L SElA! FLOATING HEAD COVER A'OT/E
BAFFLES - LONG ---- | p= Z 9-5 * / 4Ee?c Pu‘T IMPINGMENT PROTECTION/'^/?-,? TELT J~ /a/IE-Y

TUBE SUPPORTS ----
TUBE TO TUBESHEET JOINT EifEAHLEl)
GASKETS
CONNECTIONS - SHELL SIDE IN 3(3" OA/ k-3 ■ W (Z)- ZL" RATING
CONNECTIONS - TUBE SIDE IN /O" OUT /C" RATING
CORROSION ALLOWANCE - SHELL SIDE 1/4 IN. TUBE SIDE Z/f IN.
CODE REQUIREMENTS 2 /EE-£>•(■'■ / 3 SPEC. Z2.ro-Zt A l TEMA CLASS
REMARKS: ( I) A/gR 7^ /VC -27-5! Co^S-Z/CCz . 4o-22.HZ j 4'95CH^j 1-23 Uz5, C-STNz, <3-/1 - CCS + NH3

(2) FOR GENERAL NOTES REFER TO REQ’N. 2200- f2co A ~~ WHICH IS AN INTEGRAL PART OF THIS REQ'N
(3 "jOS— Z/.V^ t-/SAT KSL&ASZ. <SU£LL.S?l>=



110 SOUTH ORANGE AVENUE, LIVINGSTON, N. J. PAGE 1 OFi
FORM NO. 135-I 28 A MATERIAL REQUISITION shell 4 tube

FOSTER WHEELER ENERGY CORPORATION EXCHANGERS

CONTRACT NO. I5'-2Z35 REQ'N. M. 2Z3 5 -/2. /1-3 DATE ^/^//7^
CUSTOMERS NAME ML&kJ LOCATION MEfaP!4/s , =.5sJ: =

SUPERSEDED 8Y
CHANGE NO. C-l C-2 C-3 C-4 C-5 C-6

DATE
SERVICE OF UNIT j ST CcMPXSSzcR TajT£/ZCCcI-j£K ITEM NO.
SIZE 32.''x 22,-c" TtK H-£-A/ sSP'C-'L ‘(tSawV CONNECTED IN --------
SQ.FT.SURF./UNIT 'ftTn* SHELLS/UNIT OA/E SQ. FT.SURF./SHELL o?^>0

PERFORMANCE OF ONE UNIT
SHELL SIDE x TUBE SIDE 2pj

FLUID CIRCULATED QOqL/NG 2/A PE CYCLE GA<s 2 L)
TOTAL FLUID ENTERING 37342 4 LB/HR iso 233 lb/hr

VAPOR ------- LB/HR ....—>- /54c lb/hr
LIQUID y rv 4z4 lb/hr HPELEVcL /A *02 ' LB/HR
STEAM ------ lb/hr 2/217 LB/HR
NON-CONDENSABLES ------ LB/HR Ic'roZLTl') lb/hr

FLUID (VAmT?ED)(C0N0ENSED3 lb/hr /P4o LB/HR
STEAM CONDENSED ---  lb/hr 2-0 52 9 LB/HR
GRAVITY /./tS?iS/2> As IVATSP
VISCOSITY MrT 6-AS C'OZ Op
MOLECULAR WEIGHT /NLET PE- 98 2/et / 45-2^ 28 y
SPECIFIC HEAT W£t GAS btu/lb-°f '■■27 2A/H' BTU/LB-dF
THERMAL CONDUCTIVITY btu/hr-ft-°f BTU/HR-FT-°F
LATENT HEAT/f A//SELEYoL) BTU/LB ( /CDS / 80 ) btu/lb
TEMPERATURE IN ~88
TEMPERATURE OUT //8 °F IC2. 0FOPERATING PRESSURE, INLET 7D (PSA) (PSIG) 28 (i^)fPSiG)
NO. PASSES PER SHELL ONE O /V ^
VELOCITY ft/sec FT/SEC
PRESSURE DROP - ALLOW. [CALC'D. JD-C PSI /O'C) PSI /■80 psi /yc PSI
FOULING RESISTANCE, MIN. O-OOf C-or.-i
HEAT EXCHANGED - BTU/HR. 2&>3rtnOnc> MTD CORRECTE0-°F G4'2!
TRANSFER RATE - SERVICE lOG-'43 CLEAN

CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE 10(3 PSIG 75 PSIG
TEST PRESSURE pep Code ps i g PEP Cole psig
DESIGN TEMPERATURE /To °F 3/0 °F

S:'-A2£8 WEl£> NO. 424- O.D. 3/al” BWG 16 LENGTH.27'-O' PITCH
SHELL CA V 3TEEL 1. D. 32." SHELL COVER A/oA/E (INTEG)(REMOV)
CHANNEL OR BONNET 4-10"S "S-S cLPt>25/^4*) CHANNEL COVER 2/0A/E
TUBESHEET - STATIONARY4/0’S*CLAl) 2TEA'fA TUBESHEET - FLOATING Nt-N£
BAFFLES - CROSS CStL TYPE l/EPT- SELL! FLOATING HEAD COVER NoNE
BAFFLES - LONG \ P/TdH‘Z4" 14o7c22EA IMPINGMENT PROTECTION Yes

TUBE SUPPORTS
TUBE TO TUBESHEET JOINT Ex'PA A/£>£=£>
GASKETS
CONNECTIONS - SHELL SIDE IN /c" OUT f0* RATING
CONNECTIONS - TUBE SIDE/^Y/^^; in 24 ” OUT RATING /Co £
CORROSION ALLOWANCE - SHELL SIDE '/S’ IN. TUBE SIDE -- IN.
CODE REQUIREMENTS AsLfE 1//TT On/± ? 3*2C 22c>c>-2/A / TEMA CLASS A'
REMARKS: ( H MCL °7o NC 89’C=7 CC2 , 8'4& / 

N. Z2<
-/25, /■ !3 Cos,-/■TRACE Co, Ho.,0/44. Nz ,NHs

(2) FOR GENERAL NOTES REFER TO REQ -0-/20oA WHICH IS AN INTEGRAL PART OF THIS REQ'N
■'3 122:, pc P/-’ = 2/3 °E / CESCPEp. />(sTY " 168 c coo STP'EP



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

FORM NO. 135-I 28 A MATERIAL REQUISITION shell & tube
FOSTER WHEELER ENERGT CORPORATION EXCHANGERS

CONTRACT NO. 15-2235 REQ'N NO . 2235 - I2IJ C DATE 6/2\}7?
CUSTOMERS NAME MLGWDOE location Memphis, Tennessee

SUPERSEDED 3Y
CHANGE NO. C-l C-2 C-3 C-t C-5 C-6

DATE
SERVICE OF UNIT 2 nd Compressor Intercooler ITEM NO. £-3504
SIZE 30-261* TYPE N £ N CONNECTED IN —
SQ.FT.SURF./UNI T (BMW)1 (EFF) 3363 SHELLS/UNIT ONE SQ.FT. SURF./SHELL (tftff’ 3363

PERFORMANCE OF ONE UNIT
SHELL SIDE TUBE SI DE

FLUID CIRCULATED Cooling Water Recycle Gas
TOTAL FLUID ENTERING 194,000 LB/HR 209.537 LB/HR

VAPOR LB/HR 6 (Sclcxoi) LB/HR
LIQUID 194,000 LB/HR LB/HR
STEAM lb/hr 1,733 LB/HR
NON-CONDENSABLES lb/hr 207, 798 (3) LB/HR

FLUID (VAPOR 1 ZED)(CONDENSED) lb/hr 6(S£l£jtol) LB/HR
STEAM CONDENSED lb/hr 843 LB/HR
GRAVITY
VISCOSITY C.p. 0-0)8
MOLECULAR WEIGHT JniET 43-04 DAY ; 42-56 WET .
SPECIFIC HEAT btu/lb-^f 0-23 BTU/LB-°F
THERMAL CONDUCTIVITY btu/hr-ft-°f BTU/HR-FT-°F
LATENT HEAT btu/lb 3tm- ioos ; Seit*oi -80 btu/lb
TEMPERATURE IN 88 °F 205 °F
TEMPERATURE OUT M 8 °F 102 OF
OPERATING PRESSURE, INLET 70 (PSft-HPSIG) 90 («EB>)(PSIfl)
NO. PASSES PER SHELL 1 l
VELOCITY FT/SEC FT/SEC
PRESSURE DROP - ALLOW. | CALC D. 10 PSI <•5 PSI 1-8 PSI | 1-8 PSI
FOULING RESISTANCE, MIN. O- OOI 0-001
HEAT EXCHANGED - BTU/HR. 5,800,000 MTD CORRECTED -°F 33-8
TRANSFER RATE - SERVICE 52*6 CLEAN

CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE IOO PSIG 1)5 PSIG
TEST PRESSURE P£R CODE PSIG PER CODE PSIG
DESIGN TEMPERATURE 170 °F 255 OF
TUBES 430 S-S. 4-268t/fu> NO. 797 O.D. 3/i, •• BWG 16 flffft LENGTH 22* PITCH 15//* 4
SHELL C.$. I.D .30" SHELL COVER — (INTEG)(remov)
CHANNEL OR BONNET 4105 S-S. CtrtO (%**") CHANNEL COVER —
TUBESHEET - STATIONARY *<105 S-S.Ci.HO (T£MN R) TUBESHEET - FLOATING —
BAFFLES - CROSS c.s- TYPE SfGM. VERT. Cur FLOATING HEAD COVER —
BAFFLES - LONG — H/Dr o-2; P: 12 ViT IMPINGMENT PROTECTION YES

TUBE SUPPORTS
TUBE TO TUBESHEET JOINT
GASKETS
CONNECTIONS - SHELL SIDE IN 6* OUT C" RATING \50 4 RF
CONNECTIONS - TUBE SIDE PiflAL N 20" OUT )8”(£cc.) RATING ISO H RF
CORROSION ALLOWANCE - SHELL S IDE '/a IN. TUBE SIDE - IN.
CODE REQUIREMENTS SECT. VIII Div-l G Joe Spec. 2200 -2JA1 TEMA CLASS R
REMARKS: (1) NOZZLE & SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 21 Bl . 1

(2) FOR GENERAL NOTES REFER TO REQ'N. 2200-|200A WHICH IS AN INTEGRAL PART OF THIS REQ'N
(3) 6ns Comp. MoiY. - CO - 0-92; COf 91-18 H,S-5-P2;MS-O-92 Remnof* H,
(MDew Fount : I28*F Dejuperheatinc Dory = 3,700,000 BTU/HR



FORM NO. I 35-I 28 A 
CEMERAL REVISION MO SOUTH ORANGE AVENUE. LIVINGSTON, N. J. RAGE l OF I

MATERIAL REQUISITION shell * tube
FOSTER WHEELER ENERGT CORPORATION EXCHANGERS

CONTRACT NO. 15-2235 REQ’N. NO .2235- 12)1 D DATE 6-29-79
CUSTOMERS NAME MLGW/DO£ LOCATION MEMPHIS, TENNESSEE

SUPERSEDED BY
CHANGE NO. C-l C-2 C-3 C-4 C-5 C-6

DATE 10-2-7?
SERVICE OF UNIT COMPRESSOR AFTERCOOLER ITEM NO. E-BSOS*
SIZE 37"x 16'- O" TYPE N-E-N Special (HORiZ)( *»¥) CONNECTED IN -
SQ.FT.SURF./UNIT 3^17 SHELLS/UNIT ON£ SQ.FT.SURF./SHELL <tffn> 34/7

PERFORMANCE OF ONE UNIT
SHELL SIDE TUBE SI DE

FLUID CIRCULATED COOLING WATER RAW GAS
TOTAL FLUID ENTERING 630,000 LB/HR 451,021 LB/HR

VAPOR LB/HR LB/HR
LIQUID 630,000 LB/HR LB/HR
STEAM lb/hr 3,881 LB/HR
NON-CONDENSABLES lb/hr 447,140 LB/HR

FLUID (VAPORIZED)(CONDENSED) lb/hr LB/HR
STEAM CONDENSED LB/HR 1,462 LB/HR
GRAVITY
VISCOSITY o-o2
MOLECULAR WEIGHT 20* 9 9 WET ; 2l*0S DRY
SPECIFIC HEAT btu/lb-°f 0-37 BTU/LB-°F
THERMAL CONDUCTIVITY btu/hr-ft-°f BTU/HR-FT-OF
LATENT HEAT btu/lb >026 BTU/LB
TEMPERATURE IN 88 °F 217 °F
TEMPERATURE OUT H8 °F no OF
OPERATING PRESSURE, INLET 70 (PS^)(PSIG) 192 (PSW) (PSIG)
NO. PASSES PER SHELL ONE ON E
VELOCITY FT/SEC FT/SEC
PRESSURE DROP - ALLOW. | CALC 3. 10 PSI PSI 4*0 PSI | 4-0 PSI
FOULING RESISTANCE, MIN. O* OO 1 0*001
HEAT EXCHANGED - BTU/HR. 18,900,000 MTD CORRECTED-°F 4 6*8 WTD
TRANSFER RATE - SERVICE 118 CLEAN

CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE IOO PSIG 220 PSIG
TEST PRESSURE PER CODE PSIG PER CODE PSIG
DESIGN TEMPERATURE 170 °F 270 op
TUBES 430*3’5.*^268 W£to. NO. 1123 O.D. 3/i| " BWG U ISTfL LENGTH 16'-0" PITCH IS/U A
SHELL C-S- I.D. *7” SHELL COVER - INTEG)(REMOV)
CHANNEL OR BONNET ^lO'S'S-S. CLAD (S/6U’‘) CHANNEL COVER -
TUBESHEET - STATIONARY 4lO'S'S-S. CLAD (TEMA R) TUBESHEET - FLOATING -
BAFFLES - CROSS C-S- TYPE Se&m.Vert.Cot FLOATING HEAD COVER —

BAFFLES - LONG TYPE P=20"; K/DSC1*3 IMPINGMENT PROTECTION YES
TUBE SUPPORTS
TUBE TO TUBESHEET JOINT Expanded
GASKETS
CONNECTIONS - SHELL SIDE 1 N 10 OUT 10“ RATING ISOtfRF
CONNECTIONS - TUBE SIDE IN 24" OUT 24’’ RATING 300 #RF
CORROSION ALLOWANCE - SHELL S IDE */8 IN. TUBE SIDE IN.
CODE REQUIREMENTS A5ME SECT VIII Divi $ JOB SPEC 2200-2IA1 TEMA CLASS
REMARKS: (1) NOZZLE & SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 21 B1 . 1

(2) FOR GENERAL NOTES REFER TO REQ N. 22OO-I20OA WHICH IS AN INTEGRAL PART OF THIS REQ’N
(3) molev. n.c. : co* 27*46 ;C0i-2J.O; H»-40*4S‘; CH„-4.$S; rest- H*S, COS,
(it) DEW PoiMT: I27*f ; DESUPER. Duty: m,100,000 BTU/hR ; St. Line Condensation.



FORM HO. 135-128 A

110 SOUTH ORANGE AVENUE. UVINGSTON, N. J. RAGE 7 OF 7
MATERIAL REQUISITION shell * tube

FOSTER WHEELER ENERGI CORPORATION EXCHANGERS

CONTRACT NO. /S -223S REQ’N. NO • 2235-/2/i- i£ DATE 7/2/7s
CUSTOMERS NAME A/Z 6 W LOCAT 1 ON AfSM/pP'S . TEA'.y/ESSEE

SUPERSEDED BY
CHANGE NO. C-l C-2 C-3 C-i* C-5 C-6

DATE
SERVICE OF UNIT /PEC YCLE GAS AETEPCOCLEP ITEM NO. Zf-
SIZE 2/"x /6-0" TYPE AJ-E-Fy SP'C'L (HORIZ)( WRW) CONNECTED IN ----
SQ.FT.SURF./UNI T STn* 1187 SHELLS/UNIT OME SQ.FT. SURF./SHELL ! 1A7

PERFORMANCE OF ONE UNIT
SHELL SIDE TUBE SI deTTTZ

FLUID CIRCULATED Con L./Aj 6 Ia/ATER A W
TOTAL FLUID ENTERING / '7/ GG ~7 LB/HR LB/HR

VAPOR LB/HR LB/HR
LIQUID /7/GG7 LB/HR LB/HR
STEAM lb/hr LB/HR
NON-CONDENSABLES lb/hr 2C7.797 CO L8/HR

FLUID (VAPORIZED)(CONDENSED) lb/hr LB/HR
STEAM CONDENSED lb/hr 2G3 LB/HR
GRAVITY AS WATER
VISCOSITY ever gas j O-OZAR
MOLECULAR WEIGHT INLBT 42-79 twar /43-c4 PRY
SPECIFIC HEAT (PET SAS BTU/LB-°F 0-23/ CAWA 8TU/LB-6F
THERMAL CONDUCT IVITY btu/hr-ft-°f btu/hr-ft-°f
LATENT HEAT btu/lb 102P CAi/G) BTU/LB
TEMPERATURE IN 88 Op zn °F
TEMPERATURE OUT //8 °F no °F
OPERATING PRESSURE, INLET Td (raa)(psiG) AE (l^)(PSIG)
NO. PASSES PER SHELL ONE CAJE
VELOCITY FT/SEC FT/SEC
PRESSURE DROP - ALLOW. CALC D. (O PSI to PSI ■D PSI | 3-5 psi
FOULING RESISTANCE, MIN. c ■CO! o-co/
HEAT EXCHANGED - BTU/HR. 6 e-oo MTD CORRECTED -°F 47-2SLurJ>
TRANSFER RATE - SERVICE V ____ CLEAN

CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE loo PSIG PSIG
TEST PRESSURE PER CcbE PSIG PER CcOE PSIG
DESIGN TEMPERATURE I'Jo °F 245 OF
l\m.%43CSS-IVSLb NO. P<r?4 O.D. 3/4" BWG fG )5nl( LENGTH''-,0# P TCH /f/ZZ VZ
SHELL CARBON STEjZI- \ .0. 2/// SHELL COVER No A/E (INTEG)(REMOV)
CHANNEL OR BONNET 4lO "‘S*S-S- CLAb CS/&4"') CHANNEL COVER A/OA/E
TUBESHEET - STATIONARY 4/0''."S " ClA b CTS/U/A R') TUBESHEET - FLOAT 1NG/V/ZMAS
BAFFLES - CROSS CSrL TYPE /ER7 EEGMt FLOATING HEAD COVER /V/Wz£
BAFFLES - LONG --- 1 FrTcH* 9-S''H/b *25 To IMPINGMENT PROTECTION ______
TUBE SUPPORTS
TUBE TO TUBESHEET JOINT
GASKETS
CONNECTIONS - SHELL SIDE 1 N tG" OUT <4". RATING /50
CONNECTIONS - TUBE SIDEM^O N /4" OUT /4" RATING JOO *PF
CORROSION ALLOWANCE - SHELL S IDE *8 in- TUBE SIDE --- 1
CODE REQUIREMENTS ASMS tsn2-£>/y/ T SPEC 22CO-2/A/ TEMA CLASS R
REMARKS: (1 ^McL^/oNC's-*^/-/^ CC2 , S-92NsS, C-9/Co , C-92. CoS. t /.o9Hp+SHa+NHs+N*

(2) FOR GENERAL NOTES REFER TO REQ N. ZZoc.-l2.OoA WHICH IS AN INTEGRAL PART OF THIS REQ’N
(3 'iJZSsv PC!NT- !2.o aF : Desup. Dory *4500 COO STo-Z/s/z : OSE JT-Z ■ Cca/RE.^O/a/A
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MATERIAL REQUISITION shell * tube
FOSTER WHEELER ENERGT CORPORATION EXCHANGERS

CONTRACT NO. 15 - 223S’ REQ’N. NO ■ 2235 •12)1 F DATE 10 - 2-79
CUSTOMERS NAME MUSW / DoE LOCATION MEMPHIS, TENNESSEE

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

DATE
SERVICE OF UNIT RAW GAS COMPRESSOR INTERCOOLER ITEM NO. E-3507
SIZE kS"* 2o'-0" TYPE N-E-N Special (,H,.0rB-Lz,) CONNECTED IN -
SQ.FT.SURF./UNI T <f^) SUS7 SHELLS/UNIT ONE SQ.FT. SURF./SHELL

PERFORMANCE OF ONE UNIT '
SHELL SIDE TUBE SI OE

FLUID CIRCULATED Cooling water. RAW GAS
TOTAL FLUID ENTERING 1,006,000 LB/HR 479, 937 LB/HR

VAPOR LB/HR LB/HR
LIQUID 1, 00 6, ooo LB/HR LB/HR
STEAM LB/HR 8,270 LB/HR
NON-CONDENSABLES lb/hr 471,667 LB/HR

FLUID (VAPOR 1 ZED)(CONDENSED) LB/HR LB/HR
STEAM CONDENSED LB/HR 4,176 LB/HR
GRAVITY
VISCOSITY 0*02
MOLECULAR WEIGHT In: 2i*oi ; Out 21*04
SPECIFIC HEAT BTU/LB-°F 0*361 btu/lb-0 F
THERMAL CONDUCTIVITY BTU/HR-FT-°F 0*034 BTU/HR-FT-OF
LATENT HEAT BTU/LB 1 024 BTU/LB
TEMPERATURE IN 88 °F 259 °F
TEMPERATURE OUT H8 °F 1 1 0 op
OPERATING PRESSURE, INLET 70 (ftSctA)( PSIG) 1 29*3 (PSIA){*©8)
NO. PASSES PER SHELL ONE ONE
VELOCITY FT/SEC FT/SEC
PRESSURE DROP - ALLOW. CALC D. 10 PSI 6* S’ PSI 2*3 PSI 2-3 PSI
FOULING RESISTANCE, MIN. 0*00 1 0*001
HEAT EXCHANGED - BTU/HR. 30,160,000 MTD CORRECTED-°F 55*^ WTD
TRANSFER RATE - SERVICE 99-8 CLEAN

CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE IOO PSIG /40 PSIG
TEST PRESSURE PER CODE PSIG PER CODE PSIG
DESIGN TEMPERATURE 170 °F 3)0 OF
TUBES 430 S-S. fl* 268 wfU>. NO. 1069 O.D. 1” BWG 14 LENGTH 20' PITCH J/a A
SHELL C- S- I.D. 45" SHELL COVER - (INTEG)(REMOV)
CHANNEL OR BONNET 4 ID'S* S-S- CLAD CS/iH") CHANNEL COVER -
TUBESHEET - STAT1ONARY 4lO'S* S-S-CLAD (TEm/> R) TUBESHEET - FLOATING -
BAFFLES - CROSS C S. TYPE S6GM. VERT CUT FLOATING HEAD COVER —
BAFFLES - LONG TYPE P= zr; »Vd * 0*3 IMPINGMENT PROTECTION YES
TUBE SUPPORTS C-S.
TUBE TO TUBESHEET JOINT EXPANDED
GASKETS
CONNECTIONS - SHELL SIDE 1 N 12*' OUT 12" RATING I50#PF
CONNECTIONS - TUBE SIDE IN 30" OUT 30" RATING ISO# RF
CORROSION ALLOWANCE - SHELL S IDE */8 IN. TUBE S IDE - 1 1.
CODE REQUIREMENTS ^SME SECT ViII Div J 4 Jo8 SPEC 2200-2\Al TEMA CLASS
REMARKS: (1) NOZZLE 4 SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 21 Bl . 1

(2) FOR GENERAL NOTES REFER TO REQ’N.2200-J200A WHICH IS AN INTEGRAL PART OF THIS REQ'N
(3) Dew Point ; /35° F ; DEsuPER Duty : 223oo.ooD Stu/hr St. Line Como.



FO
R

M
 N

O
. 1

35
-9

01
REQUISITION

FOSTER WHEELER ENERGY CORPORATION page i OF 10
CLIENT Memphis Light, Gas & Water DivCONTRACT NO. 15-2200 REQUISITION NO. DATE
SITE Memphis, Tennessee ITEM NO. C-3501 2235-1321 A 6-14-79
MATERIAL Raw Gas Booster Compressor 01 C4

OR C2 C5
SERVICE C3 C6

I. SCOPE OF SUPPLY

Vendor shall furnish one (1) centrifugal compressor with brushless 
synchronous motor driver with speed increasing gear, lube and seal oil 
console and accessory equipment in accordance with this requisition 
and applicable standards and specifications referenced below.

Vendors scope of supply shall include the following items;

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

Anti-surge control will be furnished by others.

II. APPLICABLE STANDARDS AND SPECIFICATIONS

2200-32A1 Centrifugal Compressors 
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 compressor and drive will be installed in a coal gasification 
plant operating in continuous, un-interrupted service. The equipment 
will be installed outdoors, unprotected from the weather, on a 
mezzanine type foundation.

IV. COST EVALUATION

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

Electric Power - $.02/KWH

BY WLP

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

P.O. NO. SUPPLIER



FO
R

M
 N

O
. 1

35
-9

02
REQUISITION

FOSTER WHEELER ENERGY CORPORATION PAGE 2 OF 10

2235-1321 A6-14-79 REQUISITION NO.

V. VENDOR DATA REQUIREMENTS

A. Model and type of compressor and driver units.

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

C. Typical outline dimensions and weights.

D. Price estimate based on shipment in 1981.



FOSTER WHEELER MATERIAL REQUISITION
CENTRIFUGAL COMPRESSORS page 3 OF/0

FOR /ve*/9f+/s. REF. A*- 2.*-Oo
SITE. f T_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
SERVICE G*A4 3 0CST^yi ITEM HO. . jCrZSZt*_ _ _ _MFR.

REQUISITION NO. ! DATE

SUPERSEDED BY
SI7F AMD TYPF MO. PPOfl OAStf CHG. DATE 'CHG. ' DATE
DRIVFR: MOTOR, p STEAM TURBINE, P Cl i1 CN

C2 : C5
C3 ! C6

SPECIFICATIONS: CENTRIFUGAL COMPRESSORS AND ATTENOENT 
EQUIPMENT COVERED IN THIS REQUISITION SHALL BE FURNISHED IN 
ACCORDANCE WITH THE FOLLOWING SPECIFICATIONS:

□ API STD 617, □ FW STD. 30AI, □ FW STO. 30A2,
St se~<r fA&C /
Q

INSTALLATION: UNIT WILL BE INSTALLED IN AN 
a OUTDOORS-UNPROTECTED LOCATION ,
□ ENCL. BLDG., □

AT □ GRADE, 0 MEZZANINE LEVEL.
BAROMETER A,7P»ia. AITITHDF 2 6 2 FT

AMB. TEMP. /OO °F MAX., _ 7 °F MIN.

CONDITIONS OF SERVICE FOR EACH MACHINE
RATED i 1 j

GAS HANDLED (SEE ANALYSIS BELOW)
RELATIVE HUMIDITY, %
MOLECULAR WEIGHT
Cd/Cv « °F

!

2.1.0 1
/.3L

COMPRESSIBILITY FACTOR 9 INLET Zl
COMPRESSIBILITY FACTOR • DISCH Z2
SCFM • IN.7 Pita 4 60 °F : □ DRY, □ WET.
CFM • INLET CONDITIONS
WEIGHT FLOW, Lb/Min.
INLET PRESSURE, Psia
INLET TEMPERATURE, °F
DISCH. PRESSURE, Psia

# DISCH. TEMPERATURE, °F
POLYTROPIC HEAD Ft.-Lb/Lb.

* COMPRESSOR BHP 
^ COMPRESSOR RPM

BHP REQUIRED AT DRIVER SHAFT

/. O

^7/2-

c, 3 ,r
//o
Soy

11!

#■ DRIVER RATED HP
EST. SURGE CAPACITY • RATED RPM, ICFM
DISCH. TEMP. AT SURGE CAPACITY
PERFORMANCE CURVE NO.

1
| i

■ — -  * -  - ;
* i/tnobo/i. to A Dyne

GAS ANALYSIS
COMPOSITION MOL. WT. ! MOL. S MOL. * 1 MOL. % MOL. % !

Ml- J<f.r : |
Co 2.7.0
COi i
CM*/ 1.9

o 2. o 1
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ /.2

1 , ,
cos 1 7 |
AtHi ! * ! ' "" r", - - - - - - - - - 1- -

COMMENTS REGARDING GAS HANDLED:

FORM I35-82A



FOSTER WEELER ENERGY GORP. MATERIAL REQUISITION
IIO SOUTH ORANGE AVENUE, LIVINGSTON, N.J. CENTRIFUGAL COMPRESSORS PAGE y OF / 0

for FW REF. /r-aa-oo REQUISITION NO. DATE
SITE AttTMfirftS f. _________________________
SERVICE—. SlX-uJ 6rA-S <&QaST£*U ITEM NO. C- ^^0).UATCDIAI SUPERSEDED BY
S17F inn TYPF NO. REOD. O^/tf j CHG. DATE j CHG. DATE
r>RIVFR! S3 MOTOR. n STFAM TURBINE. n ! .C* ! CTy— r 7 l-j -------------------
GENERAL NOTES REQUISITION IS ANINTEGRAL PART OF THIS REQUISITION.

; C2 ! C5 ......
! C3 ' ! C6 ,

CONSTRUCTION DETAILS
MANUFACTURERS DATA: MODEL___________ . CASING SPLIT: ^ HORIZ., □ VERT. NO. STAGES

IMPELLERS; TYPE: £3 ENCLOSED - BACKWARD LEANING, □_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  . DIA._ _ _ _ _ _ _ IN.
CONSTRUCTION: □ CAST, D RIVETED, □ WELDED, □ MILLED, □_ _ _ _ _ _ _ _ _ _  . TIP SPEED - - - -  FPSSPEED DATA; MAX. CONT._ _ _ _ _ _ _  RPM. FIRST CRITICAL_ _ _ _ _ _ _  RPM. SECOND CRITICAL- - - - - -  RPM.COMPRESSOR ROTATION; VIEWED FROM DRIVER END OF UNIT: □ CW, □ CCW.

MATERIALS OF CONSTRUCTION:
CASING: H CAST STEEL, d FORGED STEEL, □ CAST IRON, □- - - - - - - - - - - - - - - - - - - - - - - - - - - -
DIAPHRAMS: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  INTERSTAGE LABYRINTHS: _ _ _ _ _ _ _ _ _ _ _ _ _ _  .
IMPELLERS:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . SHAFT: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . SLEEVES:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
OTHER: .

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

JELAMGE RATINGS;
CONNECT1OH SIZE (IN.) ASA RATING FACING
MAIN SUCTION
MAIN DISCHARGE

UP ON il JLF
H r- rj DB c r—
u c r- □
□ d r
□ D □ □

OTHER

ALL FLAMGE ORIENTATIONS ARE VIEWED FROM THE DRIVER EMD OF THE UNIT. ALLOWABLE FLANGE LOADINGS SHALL 
BE INDICATED ON THE VENDORS CERTIFIED DRAWINGS.SHAFT SEAL: □ LABYRINTH, □ RESTRICTIVE RING, & LIQUID FILM, □ MECHANICAL (CONTACT).

LUA/LAa/T££L 7- ^9£>/<- LGAt<4<.<£ /'VTO CQ*tS>/LeiSa/)^ CAS/AJG,

SEALING MEDIUM; J& OIL, n AIR, C INERT GAS, □
BEARINGS: BEARING HOUSING CONSTRUCTION: U INTERNAL,

JOURNAL BEARING TYPE: □ BABBITTED SLEEVE, j5* _ .
® EXTERNAL.

n__________________LUBE: SI FORCE FEED, D RING OIL,
THRUST BEARING TYPE □ SINGLE KINGSBURY, DOUBLE KINGSBURY,

□ ROLLER □---------- ---------
LUBE: 0 FORCE FEED □ RING OIL, |_J

□ BALL,

CASING DRAINS:____________QUANTITY exert ST*&C SIZE Vy"
n VALVED, x PLUGGED, Hi BLIND FUNGE, □______BASEPLATE; SUPPLIED BY X COMPRESSOR VENDOR, C ___

VENDOR SHALL FURNISH
____ CONNECTIONS.

TYPE: X CONTINUOUS STRUCTURAL STEEL COMMON TO COMPRESSOR AND DRIVE UNIT.
□____________________________________________________________________________________________ ... ________________________

PROVIDED WITH DRIP PAN 
COUPLINGS: □ YES, fiS NO.

location: HttH sPero £■$«> sf&ro •

MFG: B£jwx o/te PtMC“j f^ppe/u
TYPE: Ft evt/Sur 2>/A/>rteZA*i HCLSFT
LUBE: jSttJe- 1

COUPLING GUARDS; SUPPLIED BY H COMPRESSOR VENDOR, 
TYPE: □ SHEET METAL, ^ NON-SPARKING, □ _

COMMENTS REGARDING CONSTRUCTION DETAILS;_ _ _ _ _
n -



FOSTER WHEELER ENERGY GORP.
IIO SOUTH ORAHGE AVEMUE, LIYIHGSTOX, H.J._ _ _
FOR _ _ ____ FW REF.

mg/ishi f. re'*'*' •

MATERIAL REQUISITION
CENTRIFUGAL COMPRESSORS page <T of ^0
/T- 3-xpq____ DATE

SITE. _
SERVICE.
MATERIAL_ _ _
SIZE AND TYPE 
DRIVER: $ MOTOR, 
GENERAL NOTES REQUISITION

_ _ 2ooSr£~A- ITEM NO.. ___
__  “1"_ _ _ ~ NO. REQO. O'*?

O STEAM TURBINE, □. . . .. . . . . . . . .. ....
IS AN

_ _ REQUISITION NO. _ _ _ _ _ _ _
223r-/3i/-A J f//y/7f

SUPERSEDED __ _ _ _ _ _
DATE _ CHG.
__________ ~ C5

C6

CHG. ]; 
CI  
C2 
C3

DATE

INTEGRAL PART OF THIS REOUmTION.__ _ _ _ _ _ _ _ _ _ _ _ ____ _ _ _ _ _ _ _ _
LUBE AND SEAL OIL SYSTEMS: A FORCE FEED LUBE OIL SYSTEM COMMON TO THE ^ COMPRESSOR, 
XGEAR, ^ DRIVER, WITH 5? A COMBINED, □ A SEPARATE, . ^ NO SEAL OIL SYSTEM, SHALL BE

_FURNISHED BY THE COMP. MFR. IN ACCORDANCE WITH
k .luk mLsyjiai

SYSTEM OPERATING PRESS.
SYSTEM MAX. ALLOW OPER.
RESERVOIR: located ;
CAPACITY_ _ _ _ _ GAL.
TO BE FURNISHED WITH 
HEATER, LJ INSULATION SUPPORTS AND

MAIN "LUBE OIL PUMP: LOCATED 
CONSOLE AND DRIVEN BY 

X INDUCTION MOTOR, STEAM TURBINE.
MFR. / n O______MODEL_________
TYPE S&KZU . .  CASE MATL-- £xS t
GPM_ _ _ _ _ _ _  RPM_ _ _ _ _ _ _ _ . BHP.AUX. LUBE OIL PUMP: LOCATED ON □ BASE,
.^CONSOLE AND DRIVEN BY _J. . . . . . . .. SHAFT,^INDUCTION MOTOR, H STEAM TURBINE.
MFR. / MO___ . MODEL
TYPE-^ .
GPM _ . RPMRELIEF VALVES: □ INTEGRAL,COOLERS: ^ twin, _ single,
~ BASE, X CONSOLE, 7" -. . . _ _ _ _ _ _ _ _MFR._ _ _ _ _ _ _ _ _ . TYPE Sneu. tt TO if

21-CC-J3 A

TEMA C,CODE: X 
SHELL: OD 
TUBES: OD 
MATL: SHELL 

FILTERS: K twin,
□ BASE, 5( CONSOLE, [T.
MFR_ _ _ _ _ _ _  _ _ _ . MODEL ...... .
CASE MATL.. C $, . MICRON /C
ELEMENT: CLEANABLE, f REPLACEABU.TRANSFER VALVES: MFR. KjLAissl.
QUAN. OA>g~. TYPE__  _ _ _  MATL.. C- S

SOUR OIL TRAPS:
PIPING BYOVHD. SEAL OIL TANK:
MTD. BY □ COMP. VENDOR,

CONSOLE, X BY PURCHASER.
_ _ _ _ _ _  GAL./DAY/SEAL MAX.
FT. ABOVE COMP. CENTER LINE.

REQO. X.YES- □ N0- LOCATED ON □ BASE,
COMP. VENDOR, >< PURCHASER. SEAL OIL LOSS_

REQD. X rc5. — N0- LOCATED___
, ^ PURCHASER.CLARIFIER: REQO. r; YES, X »0. LOCATED ON □ BASE, P CONSOLE,

PIPING BY P COMP. VENDOR, P PURCHASER. BYPASS_ _ _ _ _ _ _ _ GPM. MFR._ _ _ _ _ _
PIPING: X CARBON STEEL PICKLED AND^ CLEANED, X STAINLESS STEEL. VovJaJ

P STAINLESS STEEL DRAIN LINES, ’_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __OTHER:

BY PURCHASER.

/F/Lr£*.S.

3RM I3c;-n



FOSTER WHEELER CORPORATION MATERIAL REQUISITION
IIO SOUTH ORAHGE AVEHUE, UVIHGSTOM, H.J. CENTRIFUGAL COMPRESSORS PAGE 4 OF /Q

FOR __________________________ _ FW REF.___ / $ ' 0 0_________
SITE f T£~W._________________________________________
sFgvirF /?A-uJ 6a* /Sooirer/i^ . item ho. c-3roi 

V material------------------------------------------------
SIZE AND TYPE-------------------------------------------- :--------------------------------KO. REQO.

DRIVER: MOTOR, □ STEAM TURBINE, G______________________________
GENERAL NOTES REQUISITION_________________________________________ IS AN

____INTEGRA^ PART.OF THIS REQUISITION.___________ ____________________________ _-INSTRUMENTAT ION

!! REQUISITION NO. ij DATE

; 313r-/3i/ :;/4 £//
T SUPERSEDED BY

ii CHG. j DATE_____ CHG.,' DATE

Cl 1 CN i

C2--------------------------i

C3 1 _

C5 i.
"kT ' " '

LOCAL COMPRESSOR PANEL: furnished by ^ comp, vendor, □ purchaser, □ not reqd.
PURCHASERS ELECTRICAL AND INSTRUMENT CONNECTIONS SHALL BE BROUGHT OUT TO TERMINAL BOXES 
BY THE COMP. VENDOR, □ MADE BY THE PURCHASER.

PRESSURE GAGES: 
TEMPERATURE GAGES: 

LEVEL INDICATORS:
SIGHT FLOW INDICATORS: 

TACHOMETER:

MFR. Stf/l'S STJ>.

MFR. _____________________

MFR. _____________________
MFR. ____________________

MFR. ____________________

MFR. _____________________

SIZE AND TYPE 
SIZE AND TYPE 

SIZE AHD TYPE 
SIZE AHD TYPE 

SIZE AND TYPE 

SIZE AND TYPE

INSTRUMENTATION: compressor vendor shall furnish the following:

LOCAL LOCAL
PRESSURE GAGES: LOCAL PANEL LOCAL PANEL
|g OIL PUMP DISCHARGE !» □ G MAIN STEAM INLET □ Q
^ LUBE OIL EACH LEVEL * c X □ FIRST STAGE STEAM G" —
5? SEAL OIL EACH LEVEL □ a □ STEAM EXHAUST □
Q3 SEAL OIL DIFF. 1—i n D G
G3 before/after filters X □ □ n 1—i
□ CONTROL OIL □ c □ □ —
TEMPERATURE GAGES:
53OIL OUTLET EACH BRG. □ n . n a
5JOIL OUTLET EACH SEAL sr D n . □ t_j
X BEFORE/AFTER COOLERS □ □ . □ G
SWITCHES: (SPt>T) AURM TRIP AURM TRIP
E5 LOW LUBE OIL PRESS. 0 X COMP. HIGH DISCH. TEMP. !B □
l&LOW SEAL OIL PRESS. XL 'X i. OAtTOIL $0PALY T€AA Ki □
;3 LOW OIL RES. LEVEL r“: tfl&H «IL F>lT£A. 4P « □
□ LOW CONTROL OIL PRESS. r—* r— X ZAPfsH- vPAA-naeL CS □
EH AUX. PUMP START X X AK/AL R.»T9/t P/SPi. 8
other: (B‘A/ SFAJCS ~7lOo s-fb'v/toas)

JS REMOTE SHUTDOWN: 8J ELECTRICAL, □ HYDRAULIC, □ PNEUMATIC.
^SIGHT FLOW EACH BEARING AHD SEAL OIL RETURN LINE.
□ OIL RESERVOIR LEVEL. (8 AAb/t/+>CtAn*. u>rrn Pt/lSf-tyr $CT?<HT*>C£ /a/HUT/oM
S[AAt>t4(. i TtinrtTJS&HUVC 'lTb’s_________ H 86SAJ4* 77+1*/AJHcATC/L uinti ALARM Sfetf S*l7r»€t

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

WHIM I IIO IGA I CD Ul (*), 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 \H5TRUMEHTKT\0H: 4*bm6/*4i.
ATM**■’ fry *-y Pitoxinirv 'T'ite PAafies AT.&rCd

TO PA6ttt«A.TDA.S *f*ti*m .../.A* FSFtA V iTVCLC>UJ4£~(. Vt.) T^O g~j*/ 
frCTtFL t>(S/>tAce*f<?XSr P/ijOBrS UttTH FA-Qx/^fA-TO/LS.______________ _ _ _ _ _ _ _ _ _ _ ___

mow m.p



3STER WHEELER ENERGY CORPORATION MATERIAL REQUISITION
IIO SOUTH ORAHGE AVEHUE, UVIHGSTON, H.J. CEMTRIFUGAL COMPRESSORS PAGE *7 OF ^
FOR ____________________ FW REF. / 12-00
SITE MC/lfMtS . T/TASM.________________________
SERVICE /La-oJ 6as Boasrs^ ITEM HO. C-irei
MATERIAL ____________________________________________
SIZE AND TYPE___________________________ HO. REOD. £
DRIVER:^ MOTOR, □ STEAM TURBINE, O _________________
GEHERAL HOTES REQUISITIOH_ _______________________ IS AH
IHTEGRAL PART OF THIS REQUISITIOH.

' REQUISITIOH HO. i DATE
U>z/y/7? I

SUPERSEDED BY
CHG. DATE CHS- DATE
Cl 1 CN 1
C2 ! C5 :
C3 ! C6

CONTROL
NORMAL OPERATING: rV ’T'Urt.jQbffuJAJ uj/ui-

... CistTH A/3y-J 77*-'*-*'J**A.Ca.a^<rz.H St'crvdAS.

SURGE CONTROL: 3V -TH/touCrt A CLooLtry? T~o Svcl7-/oaj._
A*'Ti-$»4£.r sy.s&£2~i TO £t'/iAS/sAHTb oTTf/^f f

INSPECTION AND TESTING WITNESSED:
COMPRESSOR: SHOP INSPECTION. £f YES n NO

& HYDROSTATIC TEST. n YES NO
% IMPELLER OVERSPEED * OF RPM. □ YES 51 NO
& DYNAMIC BALANCE OF ROTOR □ YES @1 NO
W MECHANICAL RUN. & YES □ NO

Pe7UZCSL*t/t*sce TV? T PTC- ' V A YES n NO
o . □ YES □ NOn n YES a NO

DRIVER: n □ YES a NO
□ □ YES NO
□ D YES u NOn r YES i—, NO

CONSOLE: SHOP INSPECTION. 55 YES □ NO
53 8 JaSaSsa/Z X YES NO*
□ LJ YES NO

OIL COOLERS: at HYDROSTATIC TEST □ YES a NO
Psig OIL SIDE. Psig WATER SIDE.INTERCOOLERS: n HYDROSTATIC TEST CJ YES n NO

..._P*ig AIR SIDE. _____ Psig WATER SIDE.
COMMENTS REGARDING TESTING:
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50 REQUISITION NUMBER DATEF.W.C. CONTRACT /c-l'J-on 2--Z.3C-/3 2-/ * AFOR: SUPERSEDED BY CHANGE NO:SITE: re-*#. CT Cl 1 c1?MANUFACTURER: 02 CU 1 Co

MOTOR SPECIFICATION_________ f PAL? /
PREP. FOR SHIPMENT _____________________________
GENERAL NOTES _____________________________

ALTITUDE I g.3 FT. BAROMETER / V, 7 
AMBIENT /gp °F. MAX. TO / 7 °F. MIN. 

ATMOSPHERE_______________________________________

INSTALLED □INDOOR (3 OUTDOOR □_______________
AREA & CL. / -GR.«3-0IV. 2 . □non-hazaroous.

* 1TEM NUMBERS c-z rat ITEM NUMBERS
TOTAL QUANTITY

DRIVEN EQUIPMENT

TYPE 1IND., SYNCH., ETC.i

HP NAMEPLATE RATING

SERVICE FACTOR

RPM AT FULL LOAD/NO. POLES 
VOLTS/PHASES/HERTZ

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

INSULATION CLASS
INSUL. SPECIAL TREATMENT 
SPECIAL HARDWARE

OAjtf ACCESSORIES:
By coh.BASE

STATOR SHIFT

SPACE HEATERS: WATTS 
V/PH/HZ

TEMP. DETECT.; NUMBER
TYPE

AIR FILTERS: TYPE

ARRANGE FOR FUTURE FILTERS 
MOUNT COUPLING HALF

EXTENDED LEADS, INCHES 

ENCLOSED COLLECTOR RINGS 

REQ‘0. PURGE CFM 

C.T. FOR AMMETER BY

MOUNTED BY

SiAJCH. yOb

/ / I /
J / C

\i8oo/z/c o II ATH
A>e>iA to

yes

FRAME NUMBER
MOUNTING ASSEMBLY NUMBER 

ROTATE FROM END opp. cplg. 
BEARINGS TYPE

LUBRICATION

END FLOAT (IF APPL.i INS. 
N.E.M.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

y&UDtA.

C.T. FOR DIFF. PROTECT. BY

MOUNTED BY ir&vooA.
F+a-ce: rtf<. [Z> NUMBER REQ'D.

TYPE

I • / SURGE PROTECTION BY

MOUNTED BY

1/&U0S/L.
MpUOo/L

LIGHTNING ARRESTORS BY

MOUNTED BY

VCOD6A-
/ /

* EFFIC. IOO*/75*/50J LOAD

* P.F. 100*/75%/50* LOAD
IT. « F.V. ST/MIN/8REAK0N

/ / AMMETER FURNISHED BY

MOUNTED BY
LOCATION

TYPE

BvActtGtt\ <L
7 /;
/ /

EXCITATION: TYPE
FURNISHED BY
ELECT. SUPPLY, REQ'D.

0A.USHt.ti -js
TO HO A

TESTS: (w = witnessed)
N.E.M.A. STD. COMMERCIAL {U>)

__________________________ FULL PERFORMANCE
ZrtAAr lS/ZAAT/ OaJ (to)

TEST CERTIFICATES REQ'D. yesWEIGHTS: (lbs)
NET/GROSS / ..V..
MAX. ERECTION

MAX. NORMAL MAINTENANCE
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m REQUISITION
FOSTER WHEELER ENERGY CORPORATION PAGE f OF /a

CLIENT Mt-C.**) CONTRACT NO. /S'- Xi~oO requisition no. DATE
SITE *1 f=>^i/3At!S . ITEM NO. 223r- TTTv/tT
MATERIAL SPECIAL PURPOSE GEARS Cl C4
SERVICE ce^vr/tlF coMP/ltrStn/L A/Z/*<rN0. REQ'D. C- ICO! C2 C5
MFGR. MODEL C3 C6Of^FRAT I Nfr CONDITIONS: peKnmNCE:
MIVCM UNIT RATING 

MIVER CONTINUOUS RATIIIC

CONTINUOUS SPEEDS:_______

MAX. LOAD TORQUE:

BHP AT 

BHP AT

MAX .4

RPM 

RPM 

MIN. RPM 

RPMru%A . I vnyvw •_______________LB“FTAT
SPECIFIED SPEED IS FOR fJoiTvER Q DRIVEN UNIT 

START: Q LOADED UNLOADED

WR* Of LOAD:___________ LB-FT2 REFERRED TO DRIVER SHAFT
LOAD CHARACTER: (^SMOOTH Q MODERATE SHOCK

(g f ^ r*RQ»c aj srsxT-up
DUTY: ^CONTINUOUS Q

MIN. SERVICE FACTOR /. C~BARED ON <*707"0/1 RAT/A/dj
ASSEMBLY POSITION I PER API FIG. A-I ) :____________

ROTATION. VIEWED FROM THE DRIVER:
INPUT SHAFT | | CW | 1 CCW 

OUTPUT SHAFT | | CW | | CCW 
LOCATION: QlRDOOR ^TOUTDOOR Q ROOF 

WINTERIZATION: ^ YEsTH/O ,

SITE DATA:
AMBIENT TEMPERATURE : /OO °F MAX. TO / J MIN.

UNUSUAL CONDITIONS:_____________________________________
AREA: CL. / -GR. B -OIV. g . Q NON-HAZAROOUS.

COOLING WATER: TYPE CO0L//O& 7~P
ini ft ffr°^7rpsiG. out //aqf max. 4 ^gpsic.

APPLICABLE DOCUMENTS:
set' PA6.£ / 

OUTPUT RATING:_________ HP MECHANICAL^

ACTUAL SERVICE FACTOR_____ BASED ON _

HP THERMAL

TO I .OVER-ALL RATIO:_________
HP LOSS:_______AT RATED LOAD._______ AT NO LOAD.

BREAKAWAY TORQUE:_____________ LB-FT
MAX. HEAT REJECTION Of LUBE OIL_____________ SIW/HB.

MAX. LUBE VISCOSITY PERMITTED FUR START_______33U

$&ructiAn details:
NO. OF SPEED CHANGES: Q SINGLE QDOUBLE Q_

TYPE: Q HERRINGBONE Q DOUBLE HELICAL 

QePICYCLIC Q SINGLE HELICAL 
TOOTH FORM: | 11NVOLUTE | |.

DETAILS: PINION INTERXD. L.S. 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 ISI 
THRUST TYPE

HUNTING TEETH: QVES Q NO

OUTPUT SHAFT EXTENSION: | |CYLINDRICAL

INPUT SHAFT EXTENSION: | |CYLINDRICAL

JTAPERED

ITAPERED

SHOP TESTS: required witnessed | |lY OTHERS: GEAR USES GPM AT PSIG

MECM’l RUN at PA-/LT LOAD X X
F(l| 1 TnBQMF WR2 OF SET: LB-FT2 REFERRED TO DRIVER SHAFT.

SPAR! GEAR TRAIN;
SOUND LEVEL MATERIALS: casing:

DISMANTLE-1NSPECT-REASS’V. PINION INTERMEDIATE LOW SPEED

GEAR RIM

CErr FIEO cop i es all tests X CENTER 4 HUB
LOUrL 1 N(i: high speed low speed

SHAFT

manufacturer 8£W*ty( 04 /CO0M* BEARINGS

TYPE Fl*?. D/A/9/t'tAn HALSfT
LUBRICATION A/6 Ml/ jL/OA/ti MISCELLANEOUS: 1 Isupply spare set gearing.

furrishfo by C.OA/0/Z//XSO/L Y&**P6/L LBS. NET: GEAR . BASE . AUX.

MOUNTED BY LBS. MAX. MAINTENANCE FOR

GUARD BASE PLATE BY . GEAR MOUNTED BY

BY P.0. NO. SUPPLIER



FOSTER WHEELER ENERGY CORPORATION MATERIAL REQUISITION
CENTRIFUGAL COMPRESSORS PAGE OF /O

FOR M i-&LJ FW REF. /S-2.-3-0 0 REQUISITION NO. ! DATE
SITE At£r^H/S 11.3C-/37./~A
SERVICE /lAuJ f?> 00 !> TtTA. ITEM NO. C'lCOl SUPERSEDED BY

CHG.1 DATE CHG. ; DATE
Cl i! <*
'C2ll C5 ;|
C3 C6 l

UTILITY DATAELECTRICAL: - - - - - - - - - -
CLASSIFICATION: £3 CLASS I - GROUP 3 p DIV. I, jgl DIV. 2, □_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
MOTORS HP AND BELOW: — VOLTS, _ _ =£----  PHASE,- - - £-2— CYCLES.
MOTORS ■2-00 HP THROUGH HP: -f/9?Q, VOLTS, —-2- - - -  PHASE, - - - - - - -  CYCLES.
MOTORS A^jOo HP AND ABOVE: A^-ggg— VOLTS, _ 2._ _ _ _  PHASE, ___ C O CYCLES.
AURM SWITCHES: QT AC, □ DC. "9 VOLTS. / PHASE, & O CYCLES.
SHUTDOWN SWITCHES: 51 AC. PI DC /*o VOLTS, / PHASE. 4 O CYCLES.
SWITCH ENCLOSURE: 0 EXPLOSION PROOF, R WFATHFR PROOF. □ .

STEAM: MAIN COMP. DRIVE AUX. DRIVES
MAX. NOR. MIN. MAX. NOR. MIN.

INLET Ptig__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
IHLET TT °F _____ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
EXH. Psig _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

In. HG. ABSj I I II 1 I
(SjJ DENOTES CONDITIONS AT WHICH STEAM RATE IS TO BE GUARANTEED.

COOLING WATER: □ FRESH- □ S*11- ^---- - - - -  •
AVAILABLE AT --- 'ZSL Psig AND -- (UL- - op. FOULING factor 00'—
ALLOW TEMP. RISE °F. ALLOW PRESSURE DROP __  /£l__  Psi.

INSTRUMENT AIR: avaiuble to control devices at ---- ------  Psig.
DRIVER AND UTILITY SUMMARY

MOTORS:

□ compressor drive
□ LUBE PUMP DRIVE
□ SEAL PUMP DRIVE
□ ______________

QUAN. MFR. TYPE ENCL. HP SF RPM
J3 COMPRESSOR DRIVE O/Sc 5 //*/' u>pjr
52 LUBE PUMP DRIVE TcOO /A/O P&t
□ SEAL PUMP DRIVE
□

STEAM TURBINES: QUAN. MFR. TYPE STAGES HP RPM WR

DRIVERS MARKED $$ SHALL BE FURNISHED BY THE COMP. VENDOR. SEE PAGE_ _ _ _ OF THIS REQ'N. FOR COMPLETE
DETAILS OF THE MAIN COMPRESSOR DRIVE UNIT.

COOLING WATER CONSUMPTION:
LUBE 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   U/Hr.
EACH LUBE PUMP DRIVE ---- - - - - -  Lb/Hr.
EACH SEAL PUMP DRIVE ------ - - -  Lb/Hr.

Lb/Hr.
Lb/Hr.

FORM 135-86A
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REQUISITION

FOSTER WHEELER ENERGY CORPORATION PAGE 1 OF £

CLIENT Memphis Light, Gas & Water Dii£0NTRACT NO. 15-2200 REQUISITION NO. DATE
SITE Memphis, Tennessee ITEM NO. C-3502 A/B 2235-1322 A 6-28-79
MATERIAL H. P. Recvcle Gas Compressors Cl C4

OR C2 C5
SERVICE C3 06

I. SCOPE OF SUPPLY

Vendor shall furnish two (2) reciprocating gas compressors with 
synchronous motor drivers and accessory equipment in accordance with 
this requisition and applicable standards and specifications 
referenced below.

Vendor's scope of supply shall include the following items for each 
unit:

Compressor with driver (as specified) 
Frame lube and seal oil system 
Local panel 
Instrumentation

i

II. APPLICABLE STANDARDS AND SPECIFICATIONS

2200-1300A
2200-32A2
2200-38A5
2200-38A7

General Notes Requisition 
Reciprocating Compressors 
Synchronous Motors 
Medium Voltage Induction Motors

III. DESCRIPTION OF SERVICE

The gas compressors and drives will be installed in a coal gasification 
plant operating in continuous, un-interrupted service. The equipment 
will be installed outdoors, unprotected from the weather.

IV. COST EVALUATION

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

V. VENDOR DATA REQUIREMENTS

A. Model and type of compressor and driver units.

B. Performance data.

C. Typical outline dimensions and weights.

D. Price estimated based on shipment in 1981.

BY WLP P.0. NO. SUPPLIER
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REQUISITION
FOSTER WHEELER ENERGY CORPORRTION pagf a £

MEMPHIS ULH-Tj &AS it uJfiiTE/U'.m 
SI If *ieMfPst/s t.T_________if f M
MAILHIAL RE.C 1 PRQCflT 1 N(i mMPRF

RACI NO./r- 2 
NO. C-JTC

2.00 REQUISI1 ION NO.
22.2?-/3 22.-A

DA II

S.SORS Cl C4
SERVICE u,f>, Hec'/CLtr IMG. REQ'D. Tui o C2 C5
MFGR. MODEL C3 06

APPLICABLE SPECIFICATIONS INSTALLATION DATA

RfCIPKOCATIMG COWPRESSOItS AKO ATTENDANT EQUIPMENT COVERED IN 
THIS REQUISITION SHALL »E FURNISHED IN ACCORDANCE WITH THE 
FOLLOWING SPECIFICATIONS:

COMPRESSOR UNIT WILL BE INSTALLED IN AN: 
^OUTDOOR UNPROTECTED LOCATION _ ___
□ _EHCL0SED BUILDING __________
□ ’

------ -

see pa<he / BAROMETER /y.7 psia ALTITUDE 2 4 J ft.
AMBIENT TEMPERATURES: /0 0 OF MAX. /7°F min.

CONOITIONS OF SERVICE (EACH MACHINE)
SERVICE *-e~ J
STAGE / 2
GAS COMPRESSED S£-(f Btrc.cuJ

/OB.t'70 2*6.4 S 8 ----- --MOL. WEIGHT yi.7<»
Cp/Cv • SUCTION ./• » ? /•II
Cp/Cv • DISCHARGE
COMP, t SUCTION, l /* 0 /. c
COMP, p DISCHARGE, l
SUCTION PRESSURE, PSIA f/) */o.r /ez.f"
SUCTION TEMPERATURE, °F /02. / *2.
DISCHARGE PRESSURE, PSIA fa.) 2 • 7. •

! DISCHARGE TEMPERATURE, °F
SCFM p IV.7 PSIA ( 60°F (DRY) /6, P3 6 3 630

1 INLET CFM (CORRECTED)
ARANE HORSEPOWER/STAGE
TOTAL RHP INCL. GEAR LOSS

0/ uPsr/g, PcA-a/ i/* Op SO< sPiT/i.
('*■) Aomm: tSC/fA'l&4r

GAS ANALYSIS
COMPOSITION MOL. WGT. MOL* MOL* MOL* MOL* MOL*

cd>-w 87. r 90. x- --------—
-- -______ /V, * S.8 r 9

___________________
. CPJL _

A O —
—/•f o.9

___CO____

_____ Mft?

—
oTi,

o.r
*>3 — - —

A —
Aiejs,_ . . .

---- ... — - ._-------- —

REMARRS: — —

- - ------ ■— --------------------------- --------------

BY U)t-P P.0. NO. SUPPLIER
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REQUISITION
FOSTER WHEELER ENERGY CORPORATION page J of£

CLIENT CONTRACT NO. /r-iZ-oa REQUISITION NO. DATE
SITE TfaJaS. ITEM NO. C-Jro-i-*/* 2 2. 3 5"-/3.2 2.-A t/i-B/rf
MATERIAL RECIPROCATING COMPRESSORS Cl C4
SERVICE R P, XercYCi-tT NO. REQ'D. T'^O C2 C5
MFGR. MODEL C3 C6

SPEED, RPM________________________________ RATED___________________ MAX, AILQMABIE________________ MIN. ALl.QMA8l.E_

SERVICE

STASt / 2.

NO. OF CYLINDERS/STAGE

SINGLE/DOUBLE ACTING

BORE. INCHES

STROVE. INCHES

RATED PISTON SPEED. FPM (sYAX SOO /CP*)

PISTON DISPLACEMENT, CFM

VOLUMETRIC EFFICIENCY. <

. AVG. V ,VE VELOCITY, FPM

ROD DIAMETER. INCHES

MAX. »U(VN. ROO LOAD. T/C

RATES ROD LOAD. T/C

CYL. MAT. ALLOW. WORKING PRESS.. PSIG
_CIL. MAI. ALLOW. WORKIML TEMP..°F ..

HYDROSTATIC TEST PRESS. PSIG ....

RELIEF aLVE SETTING
SUCTION SIZE/RATING/FACING ---- ----
DISCHARGE SIZE/RATING/FACING

COMPRESSOR MATERIALS

ClliHCER. ___
.mmcEs UHii-
miM. ___
PISTON RINGS

mio? Rea.___
VALVE SEATS

-<au£. noei __
VALVE PUTES___

VALVE SPRINGS

DISTANCE PIECE LUBRICATION

.STANDARD FRAME AND RUNNING GEAR (!) CYLINDERS AND ROO PACKING
{S'EXTRA LONG SINGLE COMPARTMENT_____________

□ TWO COMPARTMENT

HSPLASH SYSTEM DRIVEN BY W COMPRESSOR SHAFT

^PRESSURE SYSTEM INCLUDING □ ELECTRIC HJliaR
i nSHAFT nMOTOR DRIVEN OIL PUMP 11 STEAM COIL

COMPRESSOR PACKING
n NANO OPERATED OIL PUMP FOR STARTING___

□ STEAM COIL
^ ELECT. HEATER WITH THERMOSTAT KW

T>/1 |

□ 4LCT- .REATER WITH THERMOSTAT KW

pisumiMii aams _______ _

PI FULL FLOATING VENTED METALLIC
-- ----- --- - - —

FORCE FEED LUBRICATED, _

D NON LUBRICATED TYPE

/Lorfaty on. Pu*iP ...........
- -------------- - - — ■

REMARKS: Si) O0<f r£ A** £?> TA-A pOSL p UAL- F/Cr£7L$ C06e.ir4.S

UY P.O. NO. SUPPLIER
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m REQUISITION
FOSTER WHEELER ENERGY CORPORRTION PAGE •V

/ OF

CLIENT ML CONTRACT NO. /T- ia.oo REQUISITION NO. DATE
SITE MfGAlSrttS f Tca/jO. ITEM NO. C 'ITo-l-H* i2-3r- /J-LT.- A

MATERIAL REC 1 PROC.AT NO COMPRESSORS 0 Cl C4
SERVICE h. fi> 'Ze’cvcL.tr NO. REQ'D. Te^Jd C2 C5
MFGR. MODEL C3 C6

ACCESSORIES
COMPRtSSOK MFR SHALL FURNISH:________

^DRIVER OEFIREO OH .OmER .OAT* SHEET 

W’ PULSATION I PAMPERS 1 /VOLUME BOTTLES!

□
l]
□
□
J
□
□
□
□
□
□
□
□

ANALOG STUDY _ _____________

INTERSTAGE PIPING ____________

INTERC09URS

MOISTURE SEPARAmS WITH TRAPS

AflESMOUSS __________
AiS INLET FILTER_____________

RECEIVER____ . _________________
COOLING WATER PIPING FOR EACH CYLINDER

PACKIHG AND PLUNGER COOLING OIL SYSTEM

COMPRESSOR CONTROL
START UP UNLOADING Al/f-AJu+L. £i.g&7U-P*'etWAT!z

. vt-tAn£YLt.

JPERAUNG CONTROL__

ALARMS AND SHUTDOWNS INSPECTION AND SHOP TESTS
COMPR. MfR. SHALL FURNISH CONTACTS-FOR:

LOW LUBRICATOR OIL LEVEL

ALARM
□

JUGB. EMIAE. JtT-WATEH TEMP. _□
_W(L* TefMfi □
^ \Cj4 i/I ftfLA-Tt t _____ □
______________________ □
____ ________________□

SHUTDOWN
n
□
□

%
□
□

.□ PNEUMATIC_ □.REMOTE SHUTDOWN ft ELECTRONIC

ALARM CONTACTS SMALL; __ _ □(

□ CLOSE TO SOUND ALARM 

SMUTOfflULCOMIACT. SMALL:______□ QPEJLIQ

□ I

JjfSHOP'INSPECTION BV PURCHASER OURING FABRICATION

M MANUFACTURER'S STANPARO SHOP TESTS___________

^ BARRING OVER TO CHECK CLEARANCES_________________

n RU.NIUNS.TEST DRIVER .

n HELIUM LEAK TEST

□__________
□__________
□__________

PURCHASER RESERVES

-JESTS. AMB
-AHI-QR-ALL. SHOP 

. SHOP DURUUL
-EiBRICAZm.

WEIGHTS AND DIMENSIONS

TOTAL WEIGHT INCL. COMPRESSOR. ORIVFB \ KtSFPI 1TF 

MAX. ERECTION WEIGHT__________________ _________________.

MAI. MAIRTEIUNCE WEIGHT

ILflOR-SPACE: LENGTH B1DIM_
Mtioia.

IOC REMQKAL-BlSTANCE

AM IT lONAL-BAtti

BY P.O. NO. SUPPLIER
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REQUISITION
FOSTER WHEELER ENERGY CORPORRTION PAGE f OF fo

CLIEN1 Ml. contract no. /r- 2 2.<3<} REQUISITION NO. DATE
SITE item no. cr - 3ro j-'y. 2 2. 35"-/J2.^-
MATERIAL reciprocating compressors '3 Cl C4
SERVICE Ntp, /?ecyct.tr NO. REQ'D. 7~t*j 0 C2 C5
MFGR. MODEL C3 C6

UTILITY DATA UTILITY SUMMARY
ItlimUAkl

A ClASSIHCAflOH: CL l ' <ZA. 3, Z>\S 2.

MOI.ORS.: HP i OVFR13 flpOKOLTS __3 PH- 4 O CY?._

UlKT^Iil
HP

IOCKEO 

K01QK Altf5
PULL LOAD 

AMPS

lOOn? &69Q HP y»«<\OLTS ?
/ CO HP l LESS VAOyOLTS

pu.___ 6_j2_
£!L___ _4l-0_ CYC.

AUX. MOTOR ENCLOSURE:

INSUUriON TYPE:
ALA PH SWITCHES: j^AJ. DQS___  iflilS ___

'i*LN BSJYI8
QlI PUMP

!t5_l£I_______
MECH- LUflaitAIOR

T£MP>, BISEl
PH, /

TRIP SWITCHES:____&>£_aiX_ VflUS ^_ £!L _Z_
SWITCH ENCLOSURE J£yCj9t.0S/6+> P/t-Oltfi-

CYC. 6 O
.SIMIidfi A IA..CBttfL

crc^q
LUBRICATOR HEATER

ELECT. HEATERS; VOLTS PH. CYC. PRAMF HfATFR
Mins.
HAJIS-

/tfi °F . MAX.

SOURCE CC01-.J/1SC. TBAyteT^FOULIHG FACTOR__ > Co >

MAIM DRIVER «/HR.

LUBE DRIVES ..MlUL.

IFUEL GASl

RAIEB REM i 100

BTU/HP/HR
-ZEu

TOTAL BTy/HR

itggLiaaaAim

AFBEL GASl
SEE EHGIHE DATA SHEET FOR GAS ANALYSIS

miL^PRESSURE______ PSIG t____________
I HEAT IHG VALYE... BTU/CU..FT* __________ LtiK HHy.
f hstrumehi air supply I PSIG________

GPM JN.LET °F OUTLET °F . ALi
COMPR. CYLINOFRS 

LUBE OIL COOLER

TUR8. CHG. COOLER

EHGIHE JACKETS.
ENG. JUT. COOLER

REMARKS:

BY P.O. NO. SIIPPI IFR
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50 FOSTER WHEELER CORPORATION REQUISITION NUMBER DATEF.W.C. CONTRACT y-r- z^oo ■2i3r- /Ja. ■^TTTt?FOR: A1 SUPERSEDED BY CHANGE: NO:SITE: TS-a/aJ. TT T2MANUFACTURER: 02 cu 06

PAGEg OF C>

SITE DATA:APPLICABLE DOCUMENTS:
MOTOR SPECIFICATION 

PREP. FOR SHIPMENT 
GENERAL NOTES

Str/.- PAC y ALTITUDE 2^3

AMBIENT /OO °F

ATMOSPHERE_____

INSTALLED

FT.

MAX. TO

BAROMETER /*/> 7 
/ 7 °F. MIN.

□ INDOOR 0 OUTDOOR □______________

AREA (Z CL. / -GR.^S-OIV. 2. . □NON-HAZAROOUS.

ITEM NUMBERS ITEM NUMBERS
TOTAL QUANTITY

DRIVEN EQUIPMENT

TYPE (INO., SYNCH., ETC.)

HP NAMEPLATE RATING

SERVICE FACTOR

RPM AT FULL LOAO/NO. POLES
VOLTS/PHASES/HERTZ

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

INSULATION CLASS 
INSUL. SPECIAL TREATMENT 
SPECIAL HARDWARE

FRAME NUMBER
MOUNTING ASSEMBLY NUMBER 

RCfATE FROM END OPP. CPLG. 
BEARINGS TYPE

LUBRICATION

END FLOAT lIF APPL.) INS. 
N.E.M.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

* EFFIC. 1001/751/501 LOAD

* P.F. 100*/75*/50* LOAD 
*T. 0 F.V. ST/MIN/8REAKDN

EXCITATION: TYPE 
FURNISHED BY 
ELECT. SUPPLY, REQ’D.

IWjQ 
co

SfA/CJH

ACCESSORIES:

zo /?/ g o
/U&tAjJPZC

feme Pufi >

z
z

Hrz

5

BASE
STATOR SHIFT 

SPACE HEATERS: WATTS 
V/PH/HZ

TEMP. DETECT.: NUMBER 
TYPE

AIR FILTERS: TYPE 

ARRANGE FOR FUTURE FILTERS 
MOUNT COUPLING HALF 

EXTENDED LEADS, INCHES 
ENCLOSED COLLECTOR RINGS 

REQ’D. PURGE CFM 

C.T. FOR AMMETER BY 

MOUNTED BY

By Co*i*, /tr-AJb 6 /t.

z=z TJL

C.T. FOR DIFF. PROTECT. BY 

MOUNTED BY 
NUMBER REQ’D.

TYPE

SURGE PROTECTION BY 

MOUNTED BY

VOUbtSL

LIGHTNING ARRESTORS BY 

MOUNTED BY 1/ifKt£>*/*.

AhWETER FURNISHED BY 

MOUNTED BY 
LOCATION 

TYPE

eu/Lctt^%t*L

TESTS: (w * witnessed)

N.E.M.A. STD. COMMERCIAL 
FULL PERFORMANCE
Sn-efir

( !AJ)

LIL

TEST CERTIFICATES REQ'D. yes

WEIGHTS:. ilbs)
NET/GROSS
MAX. ERECTION

MAX. NORMAL MAINTENANCE
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REQUISITION

FOSTER WHEELER ENERGY CORPORRTION page i OF 6

CLIENTMemphis Light, Gas & Water DivcONTRACT NO. 15-2200 REQUISITION NO. DATE
SITF Memphis, Tennessee ITEM NO. C-3503 A/B \ 8 23-A 22 June 79
MATERIAL L. P. Recvcle Gas Compressor Cl C4

OR C2 C5
SERVICE O C

O C6

I. SCOPE OF SUPPLY

Vendor shall furnish two (2) lube type reciprocating compressors, 
each direct driven by induction motor, each compressor unit shall 
have a complete lube oil system for compressor frame, local control 
panel, instrumentation and all necessary accessories.

The equipment shall be furnished in accordance with the attached 
data sheets, standards and specifications listed below.

II. APPLICABLE STANDARDS AND SPECIFICATIONS

2200-32A2 Reciprocating Compressors 
2200-38A7 Medium Voltage Induction Motors 
2200-38A6 Low Voltage Induction Motors 
2200-1300A General Notes Requisition

III. DESCRIPTION OF SERVICE

The compressors will be installed outside, unprotected. One unit 
will operate continuously, the second unit will operate when process 
load exceeds one compressor capacity. Due to 20 year payout period 
and energy cost of $.02/KWH the compressor efficiency must be high.

IV. VENDOR DATA REQUIREMENTS

A. Model and type of compressor

B. Performance data

C. Typical outline dimensions and weight

D. Price and delivery

V. ALTERNATE COMPRESSOR DESIGN

BY

Vendor may also quote on a rotary sliding vane compressor. A by-pass 
will be provided by purchaser for compressor capacity control.

SJ P.O. NO. SUPPLIER



FOSTER WHEELER CORPORATION RECIPROCATING COMPRESSOR DATA SHEET
IIO SOUTH ORiHGE AVENUE, LIVINGSTON, HEW JERSEY MATERIAL RE<?UISITION PAGE £ OF C

FOR M L G W F.W. REF. l5"-ZZO& REQUISITION NO. DATE

site MEMPHIS. 2Zir- 1323 -A 2Z June 7<?
SERVICE L.P. K.GCYCL£ CoMPQEJSO* ITEM NO.C-SSa?^
MANUFACTURER

SUrtKScDtD 8T

SIZE AND TYPE HO. REO’O. 2. CHG. DATE CHG. DATE

DRIVER ^flHOTOR HGAS ENGINE n Cl C4

GENERAL NOTES REQUISITION l3C0-ft ' 1S_AN C2 C5

INTEGRAL PART OF THIS REQUISITION. C3 C6

APPLICABLE SPECIFICATIONS INSTALLATION DATA

RECIPROCATING COMPRESSORS AND ATTENDANT EQUIPMENT COVERED IN 
THIS REQUISITION SHALL BE FURNISHED IN ACCORDANCE WITH THE 

FOLLOWING SPECIFICATIONS: ?AGi= £

COMPRESSOR UNIT WILL BE INSTALLED IN AN:

OUTDOOR UNPROTECTED LOCATION

n enclosed building

□
BAROMETER /^»7 PSIA ALTITUDE 363 FT.

AMBIENT TEMPERATURES: 100 <>F MAX. (7 °F MIN.

CONDITIONS OF SERVICE (EACH MACHINE)
SERVICE pesi&N
STAGE

GAS COMPRESSED l.P RCCYCA-fT

RELATIVE HUMIDITY

MOL. WEIGHT

Cp/Cv • SUCTION 1.2^
Cp/Cv • DISCHARGE
COMP. • SUCTION, Z uo
COMP. « DISCHARGE, Z

SUCTION PRESSURE, PSIA 25 *5
SUCTION TEMPERATURE. °F 2 4 0
DISCHARGE PRESSURE. PSIA 44.5
DISCHARGE TEMPERATURE. °F MlW Z6>0

P-LOW { LG/mi 16 1 8 7
INLET CFM fCORRECTED! ZS2Z
BRAKE HORSEPOWER/STAGE
TOTAL BHP INCL. GEAR LOSS

GAS ANALYSIS
COMPOSITION MOL. WGT. MOLK MOL$ MOLt MOL* MOLt

Hz.O Li 8.2
C Oz
WzS € . O
COS o • 6
C Hh
CO
NJ Ha > 0,4
Sglgxol
Hz. J

REMARKS:

H5-I07



FOSTER WHEELER CORPORATION RECIPROCATING COMPRESSOR DATA SHEET
NO SOUTH ORAHGE AVEHUE, LIVINGSTON, HEW JERSEY MATERIAL REQUISITIOH RASE 3 OF ^

FOR M L <S W F.W. RFF. 1 S* “ 22^0
—

REQUISITION NO.

Z23f- 1323-A
DATE

22 June 79SITE m£MPHI5 . TE'/Vts/i

service L.P* REocexe Gas Cert#a.£.sso/i item no. C-3 5*0 3 ^/P,
MANUFACTURER

aurtKStUtU BT

SIZE AND TYPE NO. RF^'D. ^ CHG. CHG.

DRIVER TMOTOR PSAS ENGINE P Cl C4

GENERAL HOTES REQUISITION 13 00* A ISiN C2 C5

INTEGRAL PART OF THIS REQUISITION. C3 C6

SPEED, RPM_____________________________ RATED__________________MAX. ALLOWABLE_______________ MIN. ALLOWABLE.

SERVICE

STAGE
HO. OF CYLINOERS/STAGE

^1NGLE/DOUBLE ACTING

BORE. INCHES

STROKE. INCHES
RATED PISTON SPEED. FPM (HA*. gOO)

PISTON DISPLACEMENT. CFM

VOLUMETRIC EFFICIENCY. %
AVG. VALVE VELOCITY. FPM

ROD DIAMETER. INCHES

MAX. ALLOW. ROD LOAD. T/C

RATED ROD LOAD. T/C

CYL. MAX. ALLOW. WORKING PRESS.. PSIG
CYL. MAX. ALLOW. WORKING TEMP..°F

HYDROSTATIC TEST PRESS. PSIG

RELIEF VALVE SETTING
SUCTION SIZE/RATING/FACING

DISCHARGE SIZE/RATING/FACING

COMPRESSOR MATERIALS

CYLINDER

CYLINDER LINER

PISTON

PISTON RINGS

PISTON ROD

VALVE SFATS
VALVE STOPS

VALVE PLATES
VALVE SPRINGS

DISTANCE PIECE LUBRICATION
PI STANDARD FRAME AND RUNNING GEAR CYLINDERS AND ROD PACKING
Xextra long single compartment PSPLASH SYSTEM DRIVEN BY W COMPRESSOR SHAFT

n TWO COMPARTMENT___________________________ KfPRESSURE SYSTEM INCLUDING

n STEAM
n ELECTRIC MOTOR

nSHAFT PI MOTOR DRIVEN OIL PUMP COIL

COMPRESSOR PACKING IP HAND OPERATED OIL PUMP FOR STARTING n ELECT. HEATER WITH THERMOSTAT KW

n STEAM CO 1L P NON 1 IIRF DFSIGN

STANDARD FIBRONS TSFLON 'Sf ELECT. HEATER WITH THERMOSTAT KW
P FULL FLOATING VENTED METALLIC Mx/unoy MO'rr’P
X FORCE FEED LUBRICATED JJRlve/w' Rotary vi-
P NON LUBRICATED TYPE ?i>MP

REMARKS: V &L>OTg A-N EXTQ Q FO k DOftL PU.TgftS A-Mt> Ce>Olgft A

135-108



FOSTER WHEELER CORPORATION RECIPROCATING COMPRESSOR DATA SHEET
110 SOUTH ORANGE AVENUE, LIVINGSTON, HEIN JERSEY MATERIAL REQUISITION PAGE 4 OF to

for M L £ W P.W. REF. \S-2200 REQUISITION NO. DATE

site . T£N R. ZiJlAKP 7^
service Rsevg.t.g G»AS C0HPAE550«. ITEM NO. C-STO*. *!?

MAHIIFACTURFR

SIZE AND TYPE NO. REO'D. -L- CHG. DATE CHG. DATE

DRIVER nMOTOR nGAS ENGINE n Cl CN
GENERAL NOTES REQUISITION \iOO - A IS AN . C2 C5

INTEGRAL PART OF THIS REQUISITION. C3 C6

ACCESSORIES COMPRESSOR CONTROL
COMPRESSOR MFR SHALL FURNISH: START UP UNLOADING HftNtMU El£C7R0 ^ PMSlJ M HTl L
X^DRIVER AS DEFINED ON DRIVER DATA SHEET \NLET VHl's/? vnlo*der.$ .
^PULSATION 1DAMPERS1 fVOLUME SOTTLESi

n ANALOG STUDY

R INTERSTAGE PIPING OPERATING CONTROL MPlWL>«L ZLE7RQ - PHSD t
Rl INTERCOOLERS INLET WUi/r VNLOAbKei fOR. oi ZS" f
R MOISTURE SEPARATORS WITH TRAPS S0) 7 5 10 0% oP S>E£.t6.M
R AFTERCOOLERS

civVa>city'.

R AIR INLET FILTER
n RECEIVER
n COOLING WATER PIPING FOR EACH CYLINDER

R PACKING AND PLUNGFR COOLING OIL SYSTFM

n
n
n
n
n

ALARMS AND SHUTDOWNS INSPECTION AND SHOP TESTS
COMPR. MFR. SHALL FURNISH CONTACTS FOR: XT SHOP INSPECTION BY PURCHASER DURING FABRICATION

ALARM SHUTDOWN
LOW LUBE OIL PRFSSURF D

WMANUFACTURER'S STANDARD SHOP TESTS

BARRIHG OVER TO CHECK CLEARANCES
LOW LUBRICATOR OIL LEVEL Rl rf P RUNNING TEST WITH SHOP DRIVER

HIGH ENGINE JKT WATER TEMP. fl ^ ^HYDROSTATIC TEST FOR EACH CYLINDER

HUH 5 iSCH • <;^S TEMP n X P HELIUM LEAK TEST

HiCH VlSftAT / P/V n ^ P
wvo ©it. n k P

n n P
REMOTE SHUTDOWN PI ELECTRONIC P, PNEUMATIC P P
ALARM CONTACTS SHALL; P OPEN TO SOUND ALARM PURCHASER RESERVES RIGHT TO WITNESS ANY OR ALL SHOP

PCLOSE TO SOUND ALARM TESTS AND SHALL HAVE ACCESS TO MFGR'S. SHOP DURING

SHUTDOWN CONTACT SHALL: □ OPEN TO SHUTDOWN FABRICATION.

Cl CLOSE TO SHUTDOWN_______________

WEIGHTS AND DIMENSIONS
TOTAL WIGHT INCL. COHPRFSSOR. DRIVER A BASFPI ATE

MAX. ERECTION WEIGHT

MAX. MAINTENANCE WEIGHT

FLOOR SPACE: LENGTH WIDTH

HEIGHT

ROD REMOVAL DISTANCE

ADDITIONAL DATA:

135-109
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5-

50 FOSTER WHEELER CORPORATiOM IAL ELECTRICAL MOTORS PAGE OF g
REQUISITION NUMBER DATE

E.w.C. Cunt RAC f ZUS -132.3-M- J PI

FOR: H L (S W /reMl A/>, SUPERSEDED BY CHANGrwy.SITE: , TEN a/ . TT CT csMANUFACTURER: Cl cu c6
Site DATA:APPLICABLE DOCUMENTS:

MOTOR SPECIFICATION_________

PREP. FOR SHIPMENT _________
GENERAL NOTES

AREA EDCL. 1 -GR. ^-OIV. Z . nNON-HAZARDOUS.

• 1TEM NUMBERS t-iro 2 ITEM NUMBERS
TOTAL QUANTITY

DRIVEN EQUIPMENT

TYPE (INO., SYNCH., ETC.I

HP NAMEPLATE RATING

SERVICE FACTOR

RPM AT FULL LOAD/HO. POLES 
VOLTS/PHASES/HERTZ

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

INSULATION CLASS
INSUL. SPECIAL TREATMENT 
SPECIAL HARDWARE

ACCESSORIES:
BASE

STATOR SHIFT

SPACE HEATERS: WATTS 
V/PH/HZ

TEMP. DETECT.: NUMBER
TYPE

AIR FILTERS: TYPE

ARRANGE FOR FUTURE FILTERS 
MOUNT COUPLING HALF '

EXTENDED LEADS, INCHES 
ENCLOSED COLLECTOR RINGS 

REQ'D. PURGE CFM 

C.T. FOR AMMETER BY

MOUNTED BY

IMS .

/ / / /

/ / C,
kcoo/3/60 // &TI>

vop JE

YC5
B

vcn-doa.

FRAME NUMBER
MOUNTING ASSEMBLY NUMBER

ROTATE from end opp. CPLG. 
BEARINGS TYPE

LUBRICATION

END FLOAT (IF APPL.) INS. 
N.E.M.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 COLO/HOT

VEN&Oft.

C.T. FOR DIFF. PROTECT. BY

MOUNTED BY

V ZNMt.
Sleeve VENDOR.

OIL NUMBER REQ’D.

TYPE

/ ... / SURGE PROTECTION BY

MOUNTED BY vsndm

LIGHTNING ARRESTORS BY
MOUNTED BY

-wrrmr4

/ / VENXiOR

* EFFIC. l00</75*/501 LOAD

* P.F. 100*/75»/50* LOAD
*T. 8 F.V. ST/MIN/BREAKDN

./. /.. AMMETER FURNISHED BY

MOUNTED BY
LOCATION

TYPE

/ /

EXCITATION: TYPE
furnished BY
ELECT. SUPPLY, REQ'D.

TESTS: (w = witnessed)

N.E.M.A. STD. COMMERCIAL 
FULL PERFORMANCE

TEST CERTIFICATES REQ’D. YESWEIGHTS: ilbs)

NET/GROSS / /
MAX. ERECTION

MAX. NORMAL MAINTENANCE

ALTITUDE 263 FT- 

AMBIENT too °F. MAX. TO 

ATMOSPHERE ______________

BAROMETER ___

I 7 °F. MIN.
/ 4 < 7 PilA



FOSTER WHEELER CORPORATION RECIPROCATING COMPRESSOR DATA SHEET
no SOUTH ORANGE AVENUE, LIVINGSTON, NEW JERSEY MATERIAL REQUISITION PAGE 6 OF ^

cne M 1 F W PCC
REQUISITION NO. | DATE

site HZHPHtS . TFW .! 2233- WJ2J-A 25JUW6 79
sFRvir.E Lt P* &AS ITEM NO.

UANIIC Ar.TIIPFP SUPERSEDED BY

SITE AND TYPF HO. REQ’D. CHG. CHG.

DRIVER n MOTOR D GAS ENGINE n Cl C4

GENERAL NOTES REQUISITION IS AN C2 C5

INTEGRAL PART OF THIS REQUISITION. C3 C6

UTILITY DATA UTILITY SUMMARY
1 ELECTRICAL! 12 a T) ^ ' 9

AREA CLASSIFICATION: Ci., 1 , p JS , D I Vt C.
I6LE?TI!I9I looked full load

HP ROTOR AMPS AMPS
MOTORS: 6500 HP i OVERli*^VOLTS 3 PH. £0 CYC. MAIN DRIVER

2P0 HP*f«*0 VOLTS -3 PH. £ 0 CYC. MAIN LUBE OIL PUMP
i3T>hp s less440 volts 3 ?n. 6 O cyc. M-G SET

AIIV. MOTOR ENCLOSURE: MECH. LUBRICATOR

1 NStlt ATI ON TYPE: TEMP. RISE: STARTING AIR COMPR.
Al ASM SWITCHES: Wk HOC IZ0VOLTS I PH. <50 CYC.

TRIP SWITCHES: WAC HOcIZOyOLTS / PH. <50 CYC.

SWITCH ENCLOSURE S-KPLOSION PHO&F LUBRICATOR HEATER WATTS

ELECT. HEATERS: VOLTS PH. CYC. FRAME HFATFR .... WAITS-

1 COOLING Am\
SUPPLY: PRESSURE 7S PSIG TEMP. ©« °F

ISTEAMl

MAIN DRIVER */HR.
RETURN: PRESSURE 60 PSIG TEMP. II & °F. MAX. LUBE DRIVER V/HR.

SOURCE COOLlA/H TOWiCM FOULING FACTOR • CO 1
1 STEAM 1

MAX. NORM. MIN.
IFUEL GASl
RATED RPM 4 IDO 7E

INLET PRESS.. PSIG BTU/HP/HR

INLET TEMP.°F TOTAL btu/hr

EXH PRESS. ICOOLING WATERl

LOW PRESS STEAM AVAIL • PSIG °F GPM INLET °F OUTLET °F AP PSI

urn Wl
SEE ENGINE DATA SHEET FOR GAS ANALYSIS

COMPR. CYLINDERS

LUBE OIL COOLER

AVAIL. PRESSURE PSIG « °F TURB. CHG. COOLER

HEATING VALVE. BTU/CU.FT. LHV HHV ENGINE JACKETS

1 INSTRUMENT AIR SUPPLYl PSIG ENG. JKT. COOLER

REMARKS:

tas-110
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REQUISITION

m
___________ FOSTER WHEELER ENERGY CORPORATION

cli tm/d&yfPM/S 1/647,6/lS ie>0/?7£& />/]/. contract no. /S-2ZOO
PAGE OF

REQUISITION NO. DATE
C./A)79site rt£qiM(St r£AJAJ. ITEM NO, ZZ3S -f3// ~fr

material CENTRIFUGAL PUMP NO. REQ'D. TtQOCZ^ Cl C4

SERVICE <Z0aJD£aJSAT£ C2 C5

MFR. MODEL SIZE C3 C6

1 OPERATING CONDITIONS, EACH PUMP performance

2 LIQUID CO/JU. S. GPM RATED &OO proposal curve no.

3 PUMPING TEMP DEG F ffO U. S. GPM NORMAL SPEED RPM NO. STAGES

4 MAX. P T, DEG F f/& MAX SUCTION PSIG S/.8 NPSHR. FT (H20) MIN CONT. GPM

5 S. G. ATPT 0.93 DISCH. PRESS. PSIG Q.^T SHUTOFF HD. FT % EFF. (s> RATED GPM

6 VAP. PRESS. , PSIA @ PT/,,3 SUCT. PRESS., PSIG SZ.Z. BHP @) RATED GPM MAX BHP

7 VISC. @ PT, CP DIFF. PRESS., PSI 4Z.8 IMPELLER DIA. IN RATED MAX MIN

8 CORR./ EROS. FROM5*7; DIFF. HEAD, FT /CO. 9 MAX. ALLOW. CASING PSIG/DEG F /

9 U///iS.A///i NPSH AVAIL, FT 25" HYDROSTATIC TEST PRESS. PSIG

10 PCT & SIZE SOLIDS (MEAS. TO IS t PUMP □£ SUCT.FLG MAX POSSIBLE DISCH. PRESS. PSIG

11 CONSTRUCTION ROTATION FACING COUPLING □ CW □ CCW

12 CASING SPLIT f" AXIAL 53 RADIAL CONNECTIONS SUCTION DISCHARGE

13 CASING VOLUTE 52 SINGLE fl] DOUBLE fH DIFFUSER SIZE, INCHES

14 CASING SUPPORT FOOT fH CENTERLINE RATING/FACING

15 S3 BRACKET fllVERTICAL IN-LINE LOCATION

16 CASING CONNS. INVENT ® DRAINED GAUGE □ DRIVER

17 IMPELLER TYPE FURNISHED BY (X! PUMP MFR □ OTHERS

18 IMPELLER MTG. QbETWEEN BRGS S3> OVERHUNG MOUNTED BY [53 PUMP MFR □ OTHERS

19 WEAR RINGS ^CASING 153, IMPELLER □ INLET fH BACK 52 MOTOR: ITEM NO. TYPE fNQ(JC'ff6ty

20 BEARINGS-TYPE: RADIAL &4LL THRUST HP RPM FRAME NO.

21 BEARINGS-LUBE: 63 RING □ FLOOD □ FLINGER ENCL. INSUL. S. F.

22 □ OIL MIST □ PRESSURE LUBE MFR V 4(,0 PH 3 HZ £0
23 COUPLING: MFR T40/fl/)S TYPE GUARD TYPE FLA LR A LUBE

24 DRIVER HALF MTD BY K PUMP MFR □ DRIVER MFR □ OTHERS THRUST(VERT) LB UP DOWN

25 SHAFT SEAL TYPE □ PACKING O MECHANICAL □ TURBINE: ITEM NO. MFR.

26 PACKING MFFT, TYPE SIZE NO. RINGS REFER TO PAGE .ATTACHED

27 SEAL MFR, MODEL ZKC&WE TYPE TESTS REQUIRED WITNESSED CERTIFIED

28 MFR, CODE &E-/0/ API CODE 3ST<S>£. SHOP INSPECT IX
29 BASEPLATE 53EXTENDED FOR DRIVER 23 DRAIN RIM PERFORMANCE [g] □XI
30 NPSHR □ □ □

31 WATER COOLINGS SEAL FLUSH PIPING HYDROTEST X □ X
32 WATER COOLED fl BEARINGSQsTUFFING BOX JACKET

□□□

33 □ GLAND OPEDESTALS MATERIALS -API CLASS-

34 C. W., PLAN .WIThCUcS □ SS CD TUBING □ PIPE CASING O.ST££Z IMPELLER 3/&3.S.
35 TOTAL COOLING WATER REQUIRED. GPM SHAFT /7-4PY SLEEVE 3/6 SLS,
36 SEAL FLUSH, PLAN//, WITH KDCSO SS TUBING CDPIPE WEAR RINGS GLAND

37 EXT. FLUSH, LIQUID <§> DEG F GPM PSIG H/fAOfPC£a 3//,S~S.
38 Avr.SEM. PM*/ 6 / C.S. P/P£Pt-UO BASEPLATE A93. SP/CPZ
39 ACCESSORIES FURNISHED BY PUMP MFR WEIGHTS, LBS EACH

40 Kl SEAL FLUSH PIPING 1 1 STEAM JACKETING PUMP BASEPLATE

41 r-] COOLING WATER PIPING 1 1 MOTOR TURBINE

42 | | OIL PIPING | | SITE & UTILITIES

43 | | MINIMUM FLOW ORIFICE |~] □ INDOORS X OUTDOORS

44 0) TH££*P£A dP/&P££D AMBIENT 48 DEG F MAX TO /7 DEG F MIN

45 CL X GR Q OIV 2. □ NON-HAZARDOUS

46 CO ALT. FT /OO COOLING WATER SOURCE

47 LU
J— DEG F: IN, OUT: PSIG IN, OUT

48
49

50
51

oz
DOCUMENTS531 ?7^-1300A X Z2C0-3&P6

BY <S 3~.8. |p. 0. NO. (vendor



mlgw/doe industrial fuel gas

DEMONSTRATION PLANT PROGRAM
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.



FOSTER WHEELER ENERGY CORPORATION 
INSTRUMENT PROCESS DATA

Rev. 1 Oct. 8, 1979 RC

ENG FLOWSHEET NO
2203-1-50-35001 SECTION 350

JOB HO. 15-2203
PAGE___1___  OF_____1
REVISION____ 2_________
DATE_____ Aug. 7. 1979
PREPARED BY—*** Chan—

in

ITCH NUMBER
OR

SERVICE

(2)

ROM
LINE
SIZE

(31

FLUID TYPE
and

STATE

Ui

NORMAL

W /HR.

FLCM % SP. GR.AT [91

*-
_j2

MO)

£o
■ aTO X nuj
>

III)

« 2 £ £
> . to
si
_j a.

112)

a . E £
u • t/i • <o& UJ • ft -4 ft VA

PO
R

 
“

C
O

M
P.

 FAC
TO

R
 

^ u«i

5 5

115)

ft u. o o

II

PRESSURES
AT NORM.FLOW

PRESSURES 1 PRESSURES 
AT MAX FLOW ’ AT 'IIH.FLOW

Hal

3§ 2
E 5
S 3o u. TI

G
H

T
SH

U
TO

FF
 

2 1201

£
3ft ~• ft ft u.

(21)

REMARKS AND/OR

AURM AND
SHUTDOWN SETTINGS

(21)

s
to
>
ft

(5|

MAX.

16)

MIN.

IT)

oo

(8)

i
o

(16.)
iUJft
ii

117a)
X«ulft►»<oft <35a ft

(KB)
X<
1.

S£

11761

s
£
5
ft ft
I £

(160

X
a
ffft
czS ft

(17c)
Xft
>-

i £
Temperature Instruments

TT, TIC 026 36“ 11, v 133 n
TCT IT23 For 16 Bavs of Air Finned Cooler 0
T7--------------------------07B----------------------- 0

Flow Instruments

FT, FIC, FR 035 30” 11, V 447362 120 75 20.64 1.01' D.99* 1.36 110 64 n
FSL, FAL 035 30” 11, V 447362 120 75 >0.64 ).01' 3.99i 1-36 no 64 Set Point determined bv 0
FCV 035 18" 11, V 447362 120 75 >0.64 1.01' 1.99? 1.36 110 202.7 74 NO iTE£ FOL To be Reviewed Upon Final 1

Design of C-3501

Pressure Instruments

PT 027 24" 11. V ?1 7 7A7 1
PAL, PSL 027 24” 11, V 217 207 Set @ 200 PSIA 1

row WO. 11101 *251



INSTRUMENT PROCESS DATA

ENG. FLOWSHEET NO
2203-1-50-35001 SECTION

REVISION—----- 0-0ATE------- Aug. 7,

PREPARED BY- -H.-Chaa

m

ITEM NUMBER

OR

SERVICE

(2)

NON

LINE

SIZE

(31

fluid ttpe

AND
STATE

Ul

NORMAL

4/Hk.

FLOw % SP.GR.AT (9)

S

oX

not

e
o

ox—

(Ml

a: —
£ £
<>

t> Ul
J ft.

1121

o ■<
b- V)— ft. 
ftco • «/>• ViC> Ul— oe 
-j a. VA

PO
R

 
“

C
O

M
P.

 FAC
TO

R
 

^ (Ul

2: >O o a.< &> o

1151

ft- U-0 O

1 g

PRESSURES
AT NORM.FLOU

PRESSURES 1 PRESSURES 
AT MAX FLOW • AT MIN .FLOW

(16)

X
| 2 
s i
I 3
a u.

U9)

u.b.

o a

(20)

Ui«a
at —
< 2

(21/

REMARKS AND/OR

ALARM AND

SHUTDOWN SETTINGS

122/

§
V)
>
oe

(51

MAX.

(6)

MIN,

171

oo«

(8)

a
s
o

(I6a|

X
<Uioe
H <
Vi -~ ft. in3 ft.

(17ft|
X«uioeHm
II

(16b)

U
a ft.

117b|
X

£MX <le

(ltd
Xae.
csa a.

U7c|
X
&
in
I £

LT, LIC 021 l.3 a«5r 1.0 1.0 110 64 0
XSL, “lMToJT 1-3 1.0 1.0 110 64 Set @ 20% 0

i -> soyr 1 .n i .n 110 64 Set @ 80% 0
rev 021 6" , , BoSgr 77009 i?n 20 1 .0 i^n . LUL nn 7S NO YES- FC Use H20 Physical Properties 1

TT, LTC ”031--------------- L.3 your 1.0 1.0 110 201 0
LAL. LSL 031 . ^ sourL.3 Water 1T0 T.P JJ3L 2LU Set @ 20% 0
LAH, LSH 031 L.3 PL 1.0 1.0 aift. -201- si-i fl an* ft
LCV 031 iv 1462 120 20 1.0 1.0 110 201 75 lO YES ££ [ISP H?n Physical PrnperM<»c -3
LY 031

LSHH. LAIIH 033 ,  sour 1.0 1.0 -LUL -6A.
Set @ 100% by 0

LT, LIC Compressor . , sour 1
LAL, LSL Intercooler 1
LAH, LSH Ik.0. Drum 1

TOT-------------»--------------------------------------- iis" " 4176 120 20 1.0 1.0 110 127 75 'JO YES FC Use H20 Physical Properties 1

FOm HO. I HOI-251

1



ENG. FLOWSHEET NO.-
2203-1-50-35002

FOSTER WHEELER ENERGY CORPORATION 
INSTRUMENT PROCESS DATA

SECTION 350

15-2203JOB NO.
PAGE___ 2___  OF _____i—
REVISION_____ i_________
DATE______ Oct, 8. 1979
PREPARED BY—R‘ chdn

m

ITEM NUMBER

OR

SERVICE

(2)

NON

LINE

SIZE

(31

FLUID TYPE

AND

STATE

Ul

NORMAL

1 /HR.

FLOw s SP. GR.AT (91

h-
■»

oX

110)

ro 
• el 1_> xMteJ — J-

III)

a; —
£ C<

V)• <o O UJ ~ at

1121

<j <
t— <n •> a. 
ecu • 
m 

o ^

U31

o
o
<u.

O: •0 ft-
1 £> <J

UN)

SiOl< a > o

(151

a. u.00

1 i

PRESSURES
AT NORM.FLOW

PRESSURES 1 PRESSURES 
AT MAX FLOW * AT '1IN.FL0W

(18)

X
UJ OAc KH —
S S
8 3
o u.

(19)

ti-ti.
(9 O — X ►- 40

(20)

oc3
« —
< u.

121)

REMARKS AND/OR

ALARM AND

SHUTDOWN SETTINGS

12(1

S

a!

(5)

MAX.

<61

MIN,

(71

o<e

(B)

i
o

(16*)

X
2Ac
t- MIO — a. to s a.

(17*1
X
2
to
m «
Ic

(166)

X
2►- < 
St

U7b|
X
2
4—(O
It

lit.)
X
S
e.

3 *•

(17c|
X
*?4-V)
i c

Pressure Instruments

PT, PIC 101 6" 9, 11 102 102.5 i
PSL, PAL 101 102 102.5 Set 0 92.5 PSIA
pSiC'pah nn 102.5 Set 9 112.5 PSIA L
ppv ini fi" 9. 11 51882 i?n ?n 1.018 LM ^UL 207 104 NO i'ES FOL 1

PST. . PAT. in? 1 ?'* 9. 11 iU. 207 1

PT, PIC 125 18" 9, 11 in? 40.5 T
PSH. PAH 1 ?5 alii 40.5 Set @ 44.5 PSIA 1
PSL. PAL 125 102 40.5 Set @36.5 PSIA 1
PCV 125 6" 9, 11 27050 120 20 42.64 1.016 1.0 1.27 102 102.5 40.5 40 ^ES FOL 1

FORM NO. (II0I-25B

I



FOSTER WHEELER ENERGY CORPORATION 
INSTRUMENT PROCESS DATA

ENG. FLOWSHEET NO
2203-1-50-35003 SECTION 350

JOB NO. 15-2203
PAGE —3____  OF ___L_
REVISION____ 1_________
DATE_____ Qctj 8. 1979
PREPARED BY chan—

ITCH NUMBER 

OR
SERVICE

ROM
LINE
SIZE

O)
FLUID TYPE 

AND 

STATE

NORMAL

i/HR.
IS) (6)

MIN.

(91 (10) 112)

% a! 
> o

PRESSURES
AT NORM.FLOR

in.
2
X «
i v>

PRESSURES
AT MAX FLOW '

PRESSURES
AT MIN.FLOW

(16k)

I*
2

(16)

UAP 5 S 3 8 2

(19) (211

REMARKS AND/OR

alarm and
SHUTDOWN SETTINGS

Pr«ar.snrp Instruments

PT, PIC 223 8" 9, 11
PSL, PAL 223 Set e 23 PSIA
PSH, PAH 223 ' 25.5 Set g 28 PSIA
PCV 223 6" 9, ll 16187 120 nr J1.49 HoT? 1.29102 40.5 25.5

PSL. PAL 9. 11 160 44.5 Set @ 40 PSIA

FORM NO. 11101-256

J I

65424128



mlgw/doe industrial fuel gas

DEMONSTRATION PLANT PROGRAM
DEMONSTRATION PLANT
MECHANICAL DESIGN

LISTING OF PROCESS FLUID TYPES

Type
Fluid

1

2

3

4

5

6

7

Fluid Definition or Property

Water and water solution having a freezing point of approximately 32°F.

Water which could accumulate in lead 
lines due to gravity separation (not 
because of steam out operations).

Corrosion liquids.

Liquids whose pour points are above 
the design or lowest average ambient 
temperature.

Liquids which may change in chemical 
composition due to a decrease in tem­
perature from operating to design or 
lowest average ambient temperature.

Liquids which could vaporize at an 
operating pressure and at ambient tem­
perature conditions.

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.)
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SECTION 7.0

UNIT DESCRIPTION - GAS TREATING

The function of this section is the removal of almost all the 
sulfur compounds and some of the CO2 from the raw gas. The removal of 
some of the CO2 provides a means of controlling the product gas BTU value.

Compressed raw gas reporting from the Gas Compression (Section 
350) is cooled in the Feed Product Exchanger (E-3601). Condensed process 
water removed from the raw gas stream in the H2S Absorber K.O. Drum 
(D-3601) is split with part being delivered to the H2S Stripper (T-3602) 
for maintaining water balance and the remainder being sent to Sour Water 
Stripping (Section 370).

The raw gas leaving the H2S Absorber K.O. Drum enters H2S Absorber 
(T-3601) where cold lean Selexol solvent physically absorbs essentially 
all of the H2S as well as most of the COS and some CO2. The resulting 
product gas meets the required sulfur specifications. Absorber overhead 
gas after exchanging heat with the incoming raw gas and recycle gas in 
Feed Product Exchanger (E-3601) and Recycle Product Exchanger (E-3602), 
passes to the CO2 Absorber (T-3603) for the removal of sufficient CO2 to 
maintain a HHV of 300 BTU/SCF in the IFG product.

The cold rich solvent from the bottom of the H2S Absorber passes 
through 3 stages of preheating and flashing in order to provide an acid 
gas with sufficient concentration of H2S for treatment by Sulfur Recovery 
(Section 380). Preheating is effected by countercurrent heat exchange with 
hot lean solvent in H2S High Pressure Flash Preheater (E-3605), H2S Medium 
Pressure Flash Preheater (E-3606) and H2S Stripper Feed Preheater (E-3607).

Preheating and flashing also provides for the recovery of co-absorbed 
fuel gases and for savings in utilities.

Preflahsed solvent is further stripped in the H2S stripper (T-3602) 
by vapors generated from H2S Stripper Reboiler (E-3604). Overhead steam 
from the H2S Stripper is condensed in H2S Stripper Condenser (E-3603) and 
returned to the Stripper while the acid gas goes to Sulfur Recovery 
(Section 380).

Hot lean solvent from the bottom of the H2S Stripper is cooled in 
heat exchangers with the cold rich solvent after which it is further chilled 
by Solvent Refrigeration Unit (A-3601). Chilled lean solvent is fed to the 
top tray of the H2S Absorber. The lean solvent is filtered by H2S solution 
Filter (F-3601).

To conserve solvent and prevent pollution, solvent drains are sent 
to Solvent Sump (TK-3602), from which drains solvent is returned to the 
unit.
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Rich solvent from the bottom of C02 Absorber (T-3603) is regenerated 
in C02 stripper (T-3604) using carrier gas consisting of bone dry nitrogen 
delivered from Air Separation (Section 310) to the bottom of the CO2 stripper 
by means of Nitrogen Compressor (C-3601).

A slip stream of lean solvent is filtered by C02 Lean Solution 
Filter (F-3602).

Make up to the system is by way of the Solvent Sump (TK-3601).
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8.0 DRAWINGS

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

Drawings Number of Drawings

Symbol Drawing 1

Engineering Flow Diagrams 4

Materials of Construction 2
Line List 5
Piping Material Specification

List* 1
*Note: This list identifies the piping materials specified 

on the Engineering Flow Diagrams.





PIPING MATERIAL SPECIFICATION LISTING
Pipe 0 2
Spec Service Class Material Ca 20

§1-A General Service 150 CS .050
A2 General Service 150 CS* .050 in O
Ad Corrosive Service 150 CS .125 —1 O 

*> mAd 2 Corrosive Service 150 CS* .125 > _
Ae Corrosive Service 150 CS/SS .250/.030 O O 

rr r;Ae2 Corrosive Service 150 CS*/SS .250/.030
Ae3 Corrosive Service 150 CS**/SS .250/.030 -0 ^Af Steam 150 CS .050 r- ~l sT TOAfl Power Piping Code 150 CS .050 £ z:
Ak Fuel Gas, Non-Corr. Gases 150 CS .050 5 *

An Corrosive Services 150 CS .1875
An2 Corrosive Services 150 CS** .1875 X) C-0 £

SoAr
Ax

Gasifier Effluent
Sulfur

,150
150

Refrac. Lined
.125

Ay Corrosive Service 150 CS-Polypro. Lined - > > > inBb Steam 300 CS .125
Bbl Power Piping Code 300 CS .125
Be Gasifier Effluent 300 l-iCr-JjMO, Incoloy Clad. -
Bd Corrosive Service 300 CS .125
Bf Corrosive Service 300 C - hMO .125
Bf 2 Corrosive Service 300 C - J5MO .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 (H
Db Steam 600 CS .125
Dbl Power Piping Code 600 CS .125 H M O n 3Dc Gasifier Effluent 600 I’-sCr-^MO, Incoloy Clad. “ a 0 > 2!2 cnTRA

ICA

t-i h
O O C§gtn 2: ^in pi.
£3 ra
5S > imi
4 ^

M
S



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 IJjCr-JsMO .125

P Chlorine Water Soln Special PVG —

Om
£
Ozin-H70>
Oz
TJ
r->z

2i
oOm
Zoccn —i 73
>

T373O
O
73>2

nCmi—
o>
m

* Killed
**Killed W.316 Trim
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9.0 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.
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10.0 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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11.0 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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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.)


