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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 IIT 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 1i.

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

2240 Support Facilities -
2241 Coal/Coke Handling 410
2242 : Ash Treatment 420
2243 Utility Area 430

Steam Generation
Raw Water Storage
BFW Treatment

Plant Air
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 Systenm

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 Summarv

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 10,000 barrel/day oil refinery. The product gas has
a heating value of 300- 30 BTU/SCF. 45 billion BTU/Day of this gas is
available as send-out gas to IFG customers. The remaining 5 billion
BTU/Day of this gas is further processed to pipeline quality (950 BTU/SCF)
and deposited in the Memphis natural gas distribution system to generate
BTU credit. The BTU credit can be withdrawn and used to satisfy IFG
customer demand when the U-Gas production facility is totally or partially
down for maintenance. By the use of the credit generation system the demand
of IFG customers can thus be assured.

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

Section 310, Air Separation Plant

Compresses intake air and separates it into oxygen and nitrogen.

The oxygen is compressed and sent to the gasifiers. A small portion
of the nitrogen is returned for plant use. Liquid oxygen and
nitrogen can also be produced to keep their respective storage tanks
filled in order to provide the necessary reserve for an outage of
the air separation plant.

Section 320, Coal/Coke Treating and Feed

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

Section 330, Coal Gasification

Contains the coal gasifiers where steam and oxygen react with the
coal in a fluidized bed at about 1875 F and 75 psig to produce hot,
raw gas (CO, CO, and H,). Within the reaction zone of the fluidized
bed is an ash-agglomerating zone. The ash agglomerates drop inte

a water quench. Fines carried over with the hot, raw gas are
returned to the gasifier through external cyclones.
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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 VH and H_ S passes through a sour water
stripper in Section 370; the overheaé 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 generater 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. 1It

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 proéuct 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.
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Section 220, Credit Generation

Treats from 10% to 30% of the product gas from Section 360 to
produce pipeline quality gas which will be deposited into the
Memphis pipeline gas distribution system to generate a reserve of
credit. This reserve which can be withdrawn during U-gas plant
outage. Pipeline gas withdrawn from the Memphis pipeline gas
distribution system will be adjusted to the U-gas heating value
prior to its distribution to the U-gas customers.

Section 410, Coal/Coke Handling

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

Section 420, Ash Treatment

Receives the agglomerated quenched ash slurry from the gasifiers
(Section 330) and conveys it hydraulically to the dewatering bins.
The dewatered ash is then discharged into trucks for disposal to

the ash pile. The water from the dewatering bins is collected in

the clarifier where clean water overflows into a sump tank while

the underflow is pumped back to the dewatering bins. The clean water
is then recycled to the gasifiers. A startup pump is provided for
initial transport of slurry to the dewatering bins when the gasifier
pressure is too low for conveying.

The non-process sections to support the process and to provide
utilities to the process include the following functions:

Section 430, Utility Area which includes:
Steam Generation

Raw Water Storage

BFW Treatment

Section 440, Waste Water Treatment

Section 450, Cooling Tower

Section 460, Flare

Section 470, General Facilities which include:
Long Term Coal Storage for 90 days

Long Term Ash & Solid Waste Storage
Interconnecting Piping

Roads and Fences

Firewater System

Power, Lighting, and Communication

Sewers

Odorization and Metering Station




WEOSTER WHEELER
MLGW/DOE INDUSTRIAL FUEL GAS DEMONSTRATION PLANT
DEMONSTRATION PLANT PROGRAM MECHANICAL DESIGN

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

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

a. "Site Evaluation and Selection Report" February 1979.
b. Environmental Analysis Report August 1979.

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

UNIT DESCRIPTION - 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 lst Compressor Intercooler (E-3503) and the
2nd Compressor Intercooler (E-3504). Removal of condensate resulting from
intermediate cooling is provided by 1lst 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 (€-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.

*Note:

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
This list identifies the piping materials specified

on the Engineering Flow Diagrams.
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PROCESS PLANTS DIVISION SECTION: 350 LIST 220L~l- 50-350073 PAGEB OF3

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

DATE g8-29-713 118-12-19

LINE NUMBER LINE EXTREMITIES OPERATING DESIGN INSULATION} PLAN OR PIPE FLU]

Temr {PRESS | TEMP [PRESS ISOMETRIC |waALL]cAaT. REMARKS
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Pipe
Spec

A2
Ad
Ad2
Ae
Ae2
Ae3
Af
Afl
Ak
An
An2

Bbl
Be
Bd
Bf
Bf2
Bk
Bn
Bn2

Db
Dbl
Dc

PIPING MATERIAL SPECIFICATION LISTING

Service

General Service
General Service

Corrosive
Corrosive
Corrosive
Corrosive
Corrosive

Service
Service
Service
Service
Service

Steam

Power Piping Code
Fuel Gas, Non-Corr. Gases
Corrosive Services
Corrosive Services
Gasifier Effluent
Sulfur

Corrosive Service
Steam

Power Piping Code
Gasifier Effluent

Corrosive
Corrosive
Corrosive
Fuel Gas,
Corrosive
Corrosive

Steam

Service
Service
Service
Non—-Corr. Gases
Service
Service

Power Piping Code
Gasifier Effluent

Class Material

150 CS

150 Cs*

150 CS

150 CS*

150 CS/SS

150 CS* /SS

150 CS** /SS

150 Cs

150 CS

150 CS

150 CS

150 CS**

. 150 Refrac. Lined

150 -

150 CS-Polypro. Lined
300 CS

300 CS

300 1%Cr-%MO,Incoloy Clad.
300 CSs

300 C - kMO

300 C - M0

300 CS

300 %Cr-%MO0

300 %Cr-%MO

600 Cs

600 Cs

600 1%Cr-%M0, Incoloy Clad.

ca
.050

.050

.125

.125
.250/.030
.250/.030
.250/.030
.050

.050

.050
.1875
.1875

.125
.125
.125
.125
.125
.125
.050
.125
.125

.125
.125

NDIS3Id TYDINVHIOIAW
INYId NOILVJILSNOWIQ

WVHEOO0lUd INV1d NOILVILSNOW3Q

SV S 13Nd TVI4LSNANI BOGIME)'IW
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Pipe
Spec

Fb

La
Lc
Lf

Ra
Rh
Rn
RO
Rc

Sh

Uc

Eb
Ebl

P

* Killed

PIPING MATERIAL SPECIFICATION LISTING (Cont'd.)

Service
Steam

Category D
Prinking Water
Water
Firewater

Oxygen - Gaseous
General Service
Nitrogen - Liquid
Oxygen - Liquid
Corrosive Service

General Services

Chemical Injection

Steam
Power Piping Code

Chlorine Water Soln

**Kjilled w.316.Trim

Class Material
1500 CS
125 CSs
125 Galv Steel
125 CS
125&175 CSs
150 304L
150 304L
150 304L
150 304L
150 304
300 304L
600 304L
900 CSs
900 1%Cr-%MO
Special PVC

.125

.050
.050
.050
.063

.030
.030
.030
.030
.030

.030

.030

.125
.125
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WEFOSTER WHEELER

MLGW/DOE INDUSTRIAL FUEL GAS DEMONSTRATION PLANT
DEMONSTRATION PLANT PROGRAM 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.



FORM NO 135 904

=) FOSTER WHEELER ENERGY CORP. [ /ONTRACT 15-2203 ‘ NAME OF UNIT
(:M PIRROCESS P1 AN S EIVISION SECTION: 350 EOUIPMENT L|ST Gas Compregsion PAGE Of 2
CLILNT: MLGW/DOE ET-77-C-101-2582 REVISION ORIGINAL 1 2 3 4 5
LOCATION: Memphis, Tennessee DATE 5/25/79 Y 6/5/79 16/21/79 ]18-9-79* {10-8-79
CLASS ITEM NO. DESCRIPTION EFD JREQ'N. NO} P O. NO. AEV
DRUMS D-3501 1st Intercooler KO Drum 1l |1131-A 3
D-3502 2nd Intercooler KO Drum 2 11131-B 3
D-3503 }Scrubbed Gas KO Drum 1 131-C 3
D-3504 |Compressed Gas KO Drum 1 J1131-D 3
D-3505 _ [Raw Gas Comp, Intercooler
K.O. Drum 1 |1131-E 4
EXCHANGERS |E-3501 Scrubbed Gas Air Cooler 1l j1231-A 3
E-3502 Scrubbed Gas Cooler 1 j1211-A 3
E-3503 l1st Compressor Intercooler 2 |1211-B 3
E-3504 2nd Compressor Intercooler 2 11211-C 3
E-3505 Compressor Aftercooler 1l {1211-D 3
E-3506 Recycle Gas Aftercooler 2 |1211-E 3
E-3507 Raw _Gas _Comp. Intercooler 1l ]1211-F 4
- T




FORM NO 134 904

CONTHACT 15-2203

NAME OF UNIT

1 FOSTER WHEELER ENERGY CORP. ‘ ‘
KEM PROCESS PLAN S DIVISION LECTION: 350 EQUIPMENT LIST Gas Compression PAGE 5 OF
CLIUNT. MLGW/DOE ET-77-C-01-2582 HEVISION ORIGINAL 1 2 4 5
L OCATION: emphis, Tennessee DATE 5/25/29 16/5/79 16,/21/79) 8-9-79 11Q-8-79

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

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

P-3501B Spare for P-3501A 111311-A 3
COMPRESSORS| C~3501 Raw Gas Compressor 1}11321-A 3
C-3502A | HP Recycle Gas Compressor 211322-A 3
C-3502B | Spare_ for C-35023 2 11322-A 3
C-3503A ) LP Recycle Gas Compressor 2 11323-A 3
C-3503B | Spare for C-3503A ) 211323-a 3




WFOSTER WHEELER

MLGW/DOE INDUSTRIAL FUEL GAS DEMONSTRATION PLANT
DEMONSTRATION PLANT PROGRAM MECHANICAL DESIGN
5.0 EQQIPMENT 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



ORIENTATION PLAN

T
S

NOTES:

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

[J PLATFORM AND LADDER ATTACHMENTS
[T INSULATION ATTACHNENTS
(T} PIPE SUPPORTS

wr7

CS LIGHT WTI GRID

\—SUP’T RING SEE
ENG, ST7D, 10875.7

&

2:] $.& HEAD
Wio MIN.
‘ ;'_f T.L.
A . ) B
\? o /—gﬂi £
™ ~y /
T N
)
! |
o | |
Q /. "
\"'n N Ly Hb— 5: LD)-J' /7/,/',12
— l »
MY O |
| ]
& |
- —l—— HHLL | 2~ 4
OB A A
Tl | L4 0=l
1 ELE —H 1. _—H T.L.
A Yo Tk, -
MIN,
(4) SUPPORTS

5 - 0"

'y

FOR DETAILS SEE
ENG. STD. 13B12.1

t_

RELEASES l\r/ESSEL DATA .
DWG. DATE ISSUED FOR 1 ITEMNO: D 3502 NO.REQ'D: OAME
REV. 2| SERVICE. 2R /NTERCOOLER KO DRUM
DATE PURCHASE SHELL AND HEAD 3
O:DFER ;A\JA;:IRT'A;#O;RZZATQAEle(J)LE:l:g; 4 | OPER.PRESSURE ABOVE | NORM: 88 PSIG
— 5 LIQUID LEVEL MAX: 88 ~ PSI6
::::w::.ecif;:«c:issrzeit.v: otHer FS—] DESIGN PRESSURE INT: (115 P§IG
MATERIALS. FINALIZE AND suBMmiT |7 EXT: - PSIG
CHECKED SHOP DETAIL DRAWING | 8 OPER.LIQUID HOLD-UP PRESS: /o / PSIG
WITHIN ONE .WEEK OF RELEASE 9 O'ERPRESS.DROPTHRU VESSEL: 0'/ PSlG
DA anOCEED WITH COMPLETE ™0 | MAX.RELIEVING PRESS.AT TOP HD: 7/ 3 PSIG
PP ———— 11 | MAX.OPER.TEMPERATURE: /702 °F
12_| DESIGN TEMPERATURE /52 °F
NOZZLE CHART 13 | SPECIFIC GRAVITY (PROCES§ FLUID): /. QO
CONN size | ANSI SERVICE NO. :g WIND DATA: SPEC. 2200-404 1
';o' >0 /;27,':; TI0/D TN “Ef’ 16_| EARTHQUAKE DATA: SPEL. 2200- 404
- — — 17 _| CODE: ASME SECT B DIVISTAMPED . YES
e {20 /50 RF | VAPIR OuUT /_J 18 [PWHT FQRCODE: #O FORPROCESS: AQ
3 |1z |do00’cra| LiguiD ouT /_[719 | RADIOGRAPHED; S~ 27
4 | 2" |iso*eE]| vENT /1 20 | JOINTEFFICIENCY: 85%
5 | 18"|/50"f.F | mAar wAaY / 21 | CORROSION ALLOW./CLAD TK: ¢.25"
7 23 | MAT'L.HEADS: SA-285-C
7 [ /7 poodepdl L7 2 I TMATLSUPPORTS &% — 283 -¢C
25 | MAT'L.FLANGES: SA-/81-GR/
26 | MAT'LNOZZLES: SA—10b-ACR B
27 | EXTERNALBOLTING: $A-/93-B72 SA-/94-2H
28 | INTERNAL BOLTING: _
29 | GASKETS: 4p 7K. COMPRESSED ASBES 708
30 | TYPE OF HEADS: £LL/IRTICAL
31 | INSULATION: ANO
32 | PAINT: PREPARATION:
33 PRIMER:
34 COATS:
35 PARTS:
36 | SHIPMENT: OME PIECE
kY]
38 | EMPTY WGT: 20,000 8BS
39 [WATER(ONLYIWGT: 42,000 LBS.
. _40_| INSULATION WGT: — 8.
2 /o PSS £EY. A4S NOTED 41 | GUNITEWGT. — L8
! _|"BI13| S |REV. SHELL AMO HD. THK. 42 | OPER.LIQUID WGT: 7380 LBS.
REV.|DATE| BY DESCRIPTION 43
REVISIONS Y]

THIS DRAWING I8 THE PROPERTY OF THE FOSTER WHEELER ENERGY CORPORATION, 110 SOUTH ORANGE AVENUE,
LIVINGSTON, NEW JERSEY, AND IS LENT WITHOUT CONSIDERATION OTHER THAN THE BORROWER'S AGREEMENT THAT
IT SHALL NOT BE LENY QR DISPOSED OF DIRECTLY OR INDIRECTLY NOR USED FOR ANY PURPOSE OTHER THAN THAT
FOR WHICH [T IS SPECIFICALLY FURNISHED. THE APPARATUS SHOWN (N THE DRAWING IS COVERED BY PATENTS.

REFERENCE DRAWINGS, REQUISITIONS, STANDARDS

ENG.STD. 108 /6.1, )38/2./
SPEC, 2200-/0A/ WAL 11004

DRAWN P.S. b /79 CONTRACT NUMBER
CHECKED /5 -2203
r—-——“
APPROVED REQUISITION NUMBER

2235 -1/13/-8

2L JNTER LOOLER KO DRUM D-3502

GAS COMPRESSIOM ¢SECT, 350)

MLGW /J DOE

MEMPHIS

TENNESSEE

P.0. NUMBER

DRAWING NUMBER REV.
2203-4-11 - /& >




NOTES:

1. VESSEL FABRICATOR TO SUPPLY AND INSTALL (AS MARKED)
(] PLATFORM AND LADDER ATTACHMENTS
(] INSULATION ATTACHNENTS
0 PIPE SUPPORTS

T

ORIENTATION PLAN

@ @®
21S.E HEAD )
o MIN. A4
A kq' v
- K S.S. CWM
k i , A" 2ib e/ ciguT wr Gein
T <
O-2=L \_sup'T pING SEE
o ENG. S7D, 108 15.1.
! I
2 : |
S's | s-zvo il 7
J1o lH — H*ATHK.
M ‘ _—l_‘lHH,!-_/-_ L-4 1
N ~ | = 1
| |
@_"—"_' I
HLL a'-b
— e Ml ml444 0-b
X ELEV. 0'-0; — LT
" | |
17 ! -
N it = !
[} ]
'Q 14} SUPPORTS : !
FOR DETAILS SEE i i
~ ENG. STD. 13B12.1 | !
X \ RO
3 !
! I
! ]
' ]

t_

RELEASES VESSEL DATA
%:3 DATE ISSUED FOR 1 ITEMNO: D 550/ NO. REQ'D: 51{/2
' 2 |SERVICE. /T /NTERCOOLER KO DRUM
DATE PURCHASE SHELL AND HEAD 3
0R°DFER ;‘:J;.':'";;40:"‘0’1‘,’1‘,3%223.:2; 4| OPERPRESSURE ABOVE |NORM: 24 PSIG
— 5 LIQUID LEVEL MAX: 2o PSIG
ranino. puncaase att otnen -8 pesiGn PRESSURE INT: 54 PSIG
MATERIALS. FINALIZE AND suMmiT | 7 EXT: — PSIG
CHECKED SHOP DETAIL DRAWING | 8 OPER . LIQUID HOLD-UP PRESS: 2.9 PSIG
N tre it comriere || OPERPRESS DROP THRU VESSEL : 0./ PSIG
FABRICATIDN 10 | MAX.RELIEVING PRESSATTOPHD: 5/ PSIG
P ——— 11 _| MAX.OPER.TEMPERATURE: )02 °F
12 | DESIGN TEMPERATURE: /52 er
NOZZLE CHART 13 | SPECIFIC GRAVITY {(PROCESS FLUID): /. &
CONN g z¢ | ANs! SERVICE NO. :; WINO DATA; §P28C, 2200 ~ d24)
N/o' 5" :;TO'"%;F T TiET "5/0" 16 | EARTHQUAKE DATA. [PES. 2200 - 4D4]
7 —— — 17_| CODE: ASAME S&C7 mm DIVISTAMPED : Y ES
e /8 /50 RE} VALOR oUTLE] ! {"\e [PWHT FQRCODE: /O FOR PROCESS. A0
3 |4 |150RF| L/QUID OUTLET /_ 119 [ RADIOGRAPHED;, SPOT
a4 | 2" [180°RF| venuT /| 20 | JOINT EFFICIENCY: 83 %
5 | 18 |160°RE| MANWAY ) |21 | CORROSION ALLOW./CLAD TK: . 25~
S | jpoooiad] S TEAMOUT L HATLHEADS s -ooB ¢
K » 2 ‘L. : -285 -
7 {1 Jeoodepis] LG 2 I [MATLSUPPORTS.  cA-283 - C
25 | MAT'L.FLANGES: SA- 181 -G
26 | WAT'LNOZZLES: $A_/0b-A ORB
27 | EXTERNALBOLTING: 4-/93-87 £ SA—94-2H
28 | INTERNAL BOLTING: —
29 | GASKETS: Jp 7#K.C OMPREJSED ASBES 1703
30 | TYPE OF HEADS: Z.L/PT/CAL
31 | INSULATION: NO
32 | PAINT: PREPARATION:
33 PRIMER:
1) COATS:
35 PARTS:
36 | SHIPMENT: OMNE PIECE
n
38 | EMPTY WGT: 74000 LS.
39 | WATER(ONLY)WGT: 25000 LB,
40 [INSULATION WGT: N
2 |Wufa pS. | REV. AS NOTED 41 _| GUNITE WGT: — s
| DB ps | REY. SHELL ANO HD. THK. 42 | OPER.LIQUTD WGT: 7O9E0 LBS.
REV.|DATE| BY DESCRIPTION 43
REVISIONS "

W

THIS ORAWING 1S THE PROPERTY OF THE FOSTER WHEELER ENERGY CORPORATION, 110 SOUTH ORANGE AVENUE,
LIVINGSTON, NEW JERSEY, AND IS LENT WITHOUT CONSIDERATION OTHER THAN THE BORROWER'S AGREEMENT THAT
IT SHALL NOT BE LENY 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, REQUISIT{ONS, STANDARDS
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SPEC, 2200- 1081, 1141 1100 A
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CHECKED /5 - 2203
APPROVED REQUISITION NUMBER
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DRAWING NUMBER REV,

2203-< -//-/5

(AN
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THICKNESS .7" 25 - 0’ > , \E’I,
TAN. LENGTH le 25 - Q& < b — b -
0. A.LENGTH e 3/'- &b =
NOTE: . y -
[ V2 NUTS WELDED ON EDGE AND SPACED ON 24 CLENTERS
IN BOTH DIRECT IONS SEF MG . ST7TD. /108 /4.7.
2. FOR 4" CWM SUPPORT RING SEE ENG STD. /108 15.17,
'REFERENCE DRAWINGS, REQUISITIONS, STANDARDS DRAWN F. S‘ ‘/5/77 CONTRACT NUMBER
) THIS DRAWING i$ THE PROPERTY OF THE 22023-4-11-146 CHECKED /5-2203
FOSTER WHEELER ENERGY CORPORATION, '
110 SOUTH ORANGE AVENUE, LIVINGSTON, APPROVED REQUISITION NUMBER
NEW JERSEY, AND 1S LENT WITHOUT CON- 2235 -//3/-¢C
SIDERATION OTHER THAN THE BORROW-
ER'S AGREEMENT THAT IT SHALL NOT BE SCRUBBED GAS KO DRUM DO-3503 P.0 NUMBER
LENT OR DISPOSED OF DIRECTLY OR IN- GAS COMPRESSION ( SECT 350>
DIRECTLY NOR USED FOR ANY PURPOSE '
OTHER THAN THAT FOR WHICH IT IS SPEC- MLGW / DOF DRAWING NUMBER
IFICALLY FURNISHED. THE APPARATUS
SHOWN IN THE DRAWING IS COVERED BY L |73/18|F-S | REV. AS MOTED 2203-4 - >// -7 /
PATENTS. REV. |IDATE | BY DESCRIPTION MEMﬁ/f/J TEUUESS EE
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NOTES

1 - THIS VESSEL AND 178 SUPPORTS HAVE NOT BEEN
DESIGNED TO WITHETAND 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
[TJ INSULATION ATTACHMENTS
[C] FIREPROOFING ATTACHMENTS
] PLATFORM AND LADDER ATTACHMENTS
(] miPe sUPPORTS

3- VESSEL MUST BE SHIPPED WITH ORIENTATION
MARK UP

RELEASES VESSEL DATA
) 1] ITEM NO: 0-3%0%""‘87‘6» _REQD: D&
| RiY. [ oare B o ron 7| SERVICE: SCRUBBED GAS KO _DRUF)
DATE PURCHASE BHELL AND HEAD MAT- 3
OF ERIAL. PREPARE BUT DO NOT .
ORDER SUBMIT SHOP DETAIL DRAWINGS. 5 OPER. :IRQEUSISDUEEEV:I?OVE :2';" gg :::z
ISSUE CHECKED FOBTER WHEELER NT: -3
DRAWING. PURCHASE ALL OTHER : DESIGN PRESSURE |EXT' 8__/ ::g
MATERIALS. FINALIZE AND SUBMIT -
CHECKED SHOP DETAIL DRAWING | 8 OPER. LIQUID HOLD - UP PRESS: 5.4 PS1G
WITHIN ONE WEEK OF RELEASE | § OPER. PRESS. DROP THRU VESSEL: 0.1 __PS16
OATE IROCEED WITH CoMPLEYE 715 | MAX. RELIEVING PRESS.ATTOPHD: 75 PS1G
- 11 | MAX. OPER. TEMPERATURE: /110 °F
FIELD CONSTRUCTION 12 | DESIGN TEMPERATURE: )60 73
NOZZLE CHART 13 _| SPECIFIC GRA}ITY (Paogezsz FLm;)[;) Ac;. 99
14 | WIND DATA: JPEC. 0 -
c::d s1ze n::::c SERVICE NO M5
. REQ"
Y1ZB 205 p— 16__ | EARTHQUAKE DATA: SRECL, 2200 -4 04/
/ 3@,, %ﬁ;"-é LLYD M/lf’ - / 17 | CODE: ASME SECT 2 Di. | STAMPED: Y &S
2 {30 /5o P VAPOR OUTLE] / {18 | PWHT FOR CODE: /O FORPROCESS: A/O
3 V10" 1150%—F| L1QRUID OuTLET / 19 | RADIOGRAPHED: SPO7
4 | 27 |/150"RF| VENT /| 20 | JOINT EFFICIENCY: 85 g
5 |/ 81/50°RE| Mmanway / I RR W./CLADTK; 0-25
b | e ysoRESTEA 0UT A R TLN IT Ea T 12
)" \doroeria| 16 2 MAT'L. HEADS: - -
4 | 24 | MAT'L.SUPPORTS: SA-283-C
2% | MAT'L FLANGES:  JA - /8/-GRI
[ 26 | MAT'L.NOZZLES: SA-106 -4 R B
271 | EXTERNALBOLTING: 4 -/93-8B7 £ SA-/994-2H
28 | INTERNAL BOLTING: -
29 | GASKETS: [lo 7HK, COMPRESSED ASBESTOS
30 | TYPEOFHEADS: ELLI/PTICAL
31 | INSULATION: AO
| 32 | PAINT: PREPARATION:
PRIMER:
k. - COATS:
| 35 PARTS:
SHIPMENT: ONME FPIECE
| 37
38 | EMPTY WGT: (EXC. REMOVABLE TRAYS): 52000
39 | WATER (ONLY) WGT: 224.000 \ss.
40 | REMOVABLE TRAY WGT: — '
2 Whijulps | €Y. AS NOTED 41| PACKING, CATALYST ETC. WGT: — s
[ BIPS | REY. AS NOTED 42_| INSULATION WGT: ——  L8S.
[REV. [DATE| BY DESCRIPTION 43 | GUNITEWGT: 8350 L8S.
REVISIONS 44 | OPER.LIQUID WGT: /) 0.4 C0 LBS.
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THIS DRAWING I8 THE PROPERTY OF THa FOSTER WHEELER ENERGY CORPORATION, 1190 SOUTH ORANGE AVENUE,
LIVINGSTON, NEW JERSEY, AND 1S LENT WITHOUT CONSIDERATION OTHER THAN THE BORROWER'S AGREEMENT THAT
IT SHALL NOY BE LENY OR DISPOSED OF DIRECTLY OR INDIRECTLY NOR USED FOR ANY PURPOSE OTHER THAN THAT
FOR WHICH IT IS SPECIFICALLY FURNISHNED. THE APPARATUS SHOWN IN THE DRAWING IS COVERED BY PATENTS.

REFERENCE DRAWINGS, REQUISITIONS, STANDARDS

2203-4-11-/7 ENG.STD. )08 /4.1 5,1,
SPEC. 2200-/087 1R} 11004

DRAWN |7 O 4/5/74I CONTRACT NUMBER
CHECKED I /5-2203
APPROVED J AEQUISITION NUMBER
e235-//13/-¢C

SCRUBBED GAS KO DRUM O-3503

GRS COMPRESSION (SECT. 350)
MLGW / DOE
MEMPHIS TENNESSEE

2203-4-1/—18

REV,
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THICKNESS e 22'- D" ( FULL X - RAY) :” v
TAN. LENGTH | 22’ - 0 >t o —~ Lo >
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0.A. LENGTH e 28 - b >
NOTE . y ;
) V2 NMUTS WELDED OM EDGE AND SPACED ON 24 CENTERS
IN BOTH DIRECTION SEE ENG. STD. /08 /4./.
2. FOR 4" CWM SUPPORT RING SEE ENG. STD. /08 /5./.
REFERENCE DRAWINGS, REQUISITIONS, STANDARDS DRAWN P_ S. &/5/79‘ CONTRACT NUMBER
THIS DRAWING IS THE PROPERTY OF THE 22@03-4-11- 20 CHECKED /5-22¢3
FOSTER WHEELER ENERGY CORPORATION,
110 SOUTH ORANGE AVENUE, LIVINGSTON, APPROVED REQUISITION NUMBER
NEW JERSEY, AND IS LENT WITHOUT CON- 2235-//3/-D
SIDERATION OTHER THAN THE BORROW-
ER'S AGREEMENT THAT IT SHALL NOT BE COMPRESSED GAS KO DRUM O-3504 P.O NUMBER
LENT OR DISPOSED OF DIRECTLY OR IN- -
DIRECTLY NOR USKED FOR ANY PURPOSK GAS COMPRESSION (SECT. ‘550)
OTHER THAN THAT FOR WHICH IT IS SPEC- ML G DOE
IFICALLY FURNISHED. THE APPARATUS 2 BhppS. | €Y. A4S MOTED W/ DRAWING NUMBER
SHOWN IN THE DRAWING 1S COVERED BY /__13/713|pS, | LEY. AS MOTED 4 —~
PATENTS. REV. |DATE | 8Y DESCRIPTION 2203 4 /1 /7 <

REVISIONS

MEM PH LS

TENNESSEE




NOTES

1- THIS VESSEL AND ITS SUPPORTS 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
[C] FIREPROOFING ATTACHMENTS
[] PLATFORM AND LADDER ATTACHMENTS
7] riPe sUPPORTS

3. VESSEL MUST BE SHIPPED WITH ORIENTATION
MARK UP

RELEASES

VESSEL DATA

ITEMNO: D -350 NO.REQD:. OAC

]
RV S ISSUED Fon 7 | SERVICE: C OMPREGTED GAS KO DRIM
oF  |cmiaL. Prerane mur oo Nor B
ORDER SUBMIT SHOP DETAIL DRAWINGS. z OPER. :rQEUslsDUEEEVQ:OVE :ﬂ;ﬂ 5577 ::§
ISSUE CHECKED F :
DRAWING. PURCHS:ETE:L:HOE:::: : DESIGN PRESSURE lE':(T!' Z'/_i :::g
MATERIALS. FINALIZE AND SUBMIT -
CHECKED SHOP DETAIL DRAWING 8 OPER. LIQUID HOLD - UP PRESS: /. / PS1G
WiTHIN ONe week oF meLeage | g OPER. PRESS. DROP THRU VESSEL: 0./ PS16
DR canoce 10 | MAX. RELIEVING PRESS.ATTOPHD: = /2 PS1G
11_| MAX. OPER. TEMPERATURE: /70 °F
FIELO CONSTRUCTION 12_| DESIGN TEMPERATURE: Y °
NOZZLE CHART 13_| SPECIFIC GRAVITYE (PROCESS Zwmgﬁ/. 7
14 : . 2200-
connl aze| ANSI sEmvice vo |2 WIND DATA: SPEC 40481
NO. RATING REQ
T 1307122308 F1ziD JNLET 7 |-18_| EARTHQUAKE DATA: SP£C._2200 904/
A 11_| CODE: ASME SECT. MDIV.] STAMPED: Y &S
2 |30 Vap=p | VAPOR QUTLET /118 | PWH.T.FOR CODE: /O FORPROCESS: A/O
3 |/ /2 |booderd] L1RUID DUTLET J ] 19 | RADIOGRAPHED: FULL
a | 2"Vv50%E| vENT ;| 20 | J0INT EFFICIENCY: 702 7
5 |18 150%.F] manway / T2 RR W DIK. .25
b | 2 so°RF|Steamour 7 |22 | MAT'L.SHELL: SA-516 -70
7 1 G 2 |23 | MAT'L. HEADS: SA-516-70
| 24 | MAT'L. SUPPORTS: SA-283-C
25 | MAT'L FLANGES: SA-/81-GRI
26 | MAT'L.NOZZLES: $A-/06-A OR B
21 | EXTERNALBOLTING: 4 -/93-B7 £ SA-194-2A)
28 | INTERNAL BOLTING:
[ 29 | KETS: Yl 7HK COMPRESSED ATBES 705]
30 | TYPEOFHEADS: FLL/PTICAL
31 | INSULATION: A/Q
PAINT: PREPARATION:
[ 33 PRIMER:
A COATS:
PARTS:
| 36 | SHIPMENT: ONE PJECE
38 | EMPTY WGT: (EXC. REMOVABLE TRAYS): 57097 s
39 | WATER (ONLY) WGT: /52300 8§
2 |G P3| 2EY, AS NOTED 40 | REMOVABLETRAYWGT: ___ — LBS. |
A s Tee a5 Ao 41 | PACKING, CATALYST ETC WGT: LBS.
i Rl : 42 | INSULATION WGT: — LBS.
| REV. | DATE| BY DESCRIPTION 43 | GUNITE WGT: 7900 LBS.
REVISIONS 44 | OPER.LIQUID WGT: 25700 " Lss.

W

THIS DRAWING IS THE PROPERTY OFf THE FOSTER WHEELER ENERGY CORPORATION, 110 SOUTH ORANGE AVENUE,
LIVINGSTON, NEW JERSEY, AND 1S 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 PURPOSKE OTHER THAN THAT
FOR WHICH IT IS SPECIFICALLY FURNISHED. THE APPARATUS SHOWN IN THE DRAWING IS COVERED BY PATENTS.
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THICKNESS ) Sl THK. - ' ,
TAN. LENGTH >~ 2/ - 0" -l b — O -
2 71— 0”
0. A, LENGTH ﬁ < -
NOTE: " - p
/o V2 NUTS WELJED OA) EDGE ANL SPACED O 24" CENTERS
IN BOTH GI/EECTION SE&E FNG 70 /08 4./,
2, FOR &' CWM SUPFPORT RING [&E FNG. STL 108 15/
REFERENCE DRAWINGS, REQUISITIONS, STANDARDS DRAWN P‘ S. ?/)5/ CONTRACT NUMBER
77 /15 -2203
THIS DRAWING IS THE PROPERTY OF THE
FOSTER WHEELER ENERGY CORPORATION, 2203-¢4-1/1-120 CHECKED
110 SOUTH ORANGE AVENUE, LIVINGSTON, APPROVED REQUISITION NUMBER

NEW JERSEY, AND IS LENT WITHOUT CON-
SIDERATION OTHER THAN THE BORROW-

ER'S AGREEMENT THAT (T 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 B8Y
PATENTS.

REV.

DATE

8y

DESCRIPTION

REVISIONS

2ea3s5 -/131-&

RAW GAS COMPRLESSOR INTERLCOOLER
KO DRUM O-3505

P.O NUMBER

GAS COMPLESSION SECT, —-350
MLGW [ DOE

MEMPFPH LS TENNESSEE

DRAWING NUMBER

cco03-4-71-719




NOTES

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

(] INSULATION ATTACHMENTS
[[] PLATFORM AND LADDER ATTACHMENTS

[C] PIPE SUPPORTS

RELEASES VESSEL DATA
ows. OATE |SSUED FOR 1_| ITEMNO: / - 3505 NOREQD: _ ONZ
REV. T 2 | SERVICE: RAW GAS COMPRESS OR
or | e e JTER OOl ER Ko DRUMT
oRDER suBMIT sHop DETAIL omawings, | ¢ | OPER.PRESSURE ABOVE [NORM: /2.5 PSIG
5 LIQUID LEVEL MAX: /12.5  PSIG
e Forcrags autornen |2 oesoreessune [T 750 IS
MATERIALS. FINALIZE AND SUBMIT '
CHECKED SHOP DETAIL DRAWING ' OPER.LIQUID HOLD-UP PRESS: /! PSIG
WiTHIN ONE week OF meLeAse | 9 | OPER.PRESS.DROP THRU VESSEL: PSIG
FABRICATION. 10 | MAX.RELIEVING PRESSAT TOPHD. /4 8 ?SIG
11 | MAX.OPER.TEMPERATURE: 710 °r
FIELD CONSTRUCTION 12 | DESIGN TEMPERATURE: Y 3
NOZZLE CHART 13 | SPECIFIC GRAVITY (PROCESS FLUID): /. O
NO SIZE RATING SERVICE REQ’ 15
T 130 | 7P 28 TNLET ; 16 | EARTHQUAKE DATA: 2200 -40A)
Lo R F 17 | CODE: ASME SECTNNBTAMPED Y £§
2 |30"| 2P| varor ouriET / | s | PWHT.FOR CODE: /& FORPROCESS: A/
3 | )/ booocpis] LIRUID QUTLET / 19 | RADIOGRAPHED: < 207
4 | 2"|/50%.F| veEnT /| 20 [ JOINTEFFICIENCY: B85 7
5 20" is50%eE| manway ;| 21 | CORROSION ALLOW./CLADTK: . 25
L | 2" l/i50%eF| sTEAM OUT / 22 | MAT'LSHELL:  JAH-5 ' - 70
7 16 LC 2 23 | MAT'L.HEADS: H=5/b - 70
- 24 | MAT'L.SUPPORTS: fA - 283 - C
25 | MAT'LFLANGES: S4 — /8/ — G&/
26 | MAT'LNOZZLES: SA-/0b -4 O B
21 | EXTERNAL BOLTING: SA-/93-87 £ /94 -2H
28 | INTERNAL BOLTING: JalIR¢
29 | GASKETS: Ml THK. COMPRESSED ASBESTOS]
30 | TYPEOF HEADS: ELL/IPTICAL
31 [ INSULATION: N7
| 32 | PAINT:PREPARATION:
33 PRIMER:
34 COATS:
35 PARTS:
36 | SHIPMENT: OJNE  P/Zcé
37
38 | EMPTY WGT: 50000 LBS.
39 | WATER(ONLYIWGT: /40 000 LBS.
40 | INSULATION WGT: L8S.
41 | GUNITEWGT: , 4,000 LBS.
42 | OPER.LIQUID WGT: 23,000 LBS.
IREV. |[DATE| BY DESCRIPTION 43
REVISIONS o

LIVINGSTON, NEW JERSEY, AND IS LENT WITHOUT CONSIDERATION OTHER THAN THE BSORROWER'S AGREEMENT THAT
IT SHALL NOT BE LENT OR DISPOSED OF DIRECTLY OR INDIRECTLY NOR USED FOR ANY PURPOSE OTHER THAN THAT

THIS DRAWING IS THE PROPERTY OF THE FOSTER WHEELER ENERGY CORPORATION, 110 SOUTH ORANGE AVENUE,
@ FOR WHICH IT 1S SPECIFICALLY FURNISHED. THE APPARATUS SHOWN IN THE DRAWING IS COVERED BY PATENTS.
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FORM NO. 135-1298 MATERIAL RENDUISITION AIR COOLED
FOSTER WHEELER ENERGY CORPORATION EXCHANGERS
110 SOUTH ORANGE AVENUE, LIVINGSTON, X. J. PAGE / OF2
| CONTRACT NO. /5- 2224 IITEM NO. S35/ |REQ'N. NO. 2224 /=2 - 4 IDATE E-/2-77F
CUSTOMERS NAME A LOCATION A/ op ) Dulic TEN, 2528
SUPERSELED BY '
CHANGE NO. -1 c-2 c-3 c-4 -5 ¢-6
DATE 7-3-79
PERFORMANCE PEE UNIT
SERVICE SCRLURRBER GAS Cpol SR TYPE (FORCED) (TREFFEED )DRAFT
SURFACE/ UNIT ..EXTERNAL $Q.FT. SURFACE/UNI{T...BARE TUBE SQ.FT.
HEAT EXCHANGED Z 98, 7¢O, cor BTU/HR.| EFFECTIVE MTD °F
TRANSFER RATE BARE, SERVICE TRANSFER RATE...EXTERNAL, SERVICE
TUBE SiDE
FLUID CIRCULATED RAw &4As (/) TEMP. IN 250 °F| TEMP. OUT /33 °F
FLUID FOULING/CORROSIVE Az2.5 402 VISCOSITY ~o-02 eP @(/ieanx) 240 °F
TOTAL FLUID ENTERING TLE £ 845 LB/HR]| VISCOSITY o-0/5 2P @712 trivh /33 °F
VAPOR — LB/HR| SPECIFIC HEAT (4y8) ©-33 CAwx) BTU/LBF
LIQUID — LB/HR| LATENT HEAT [/ 416) 75/-3 BTU/LB
STEAM 274 0/8 LB/HR | GRAVITY-LIQUID
NON-CONDENSABLES 47/, 667 (2) LB/HR| MOL. WT. - VAPORS /4. 83 wWiET, 2/-67 DRY (INLET).
VAPOR CONDENSED LB/HR| INLET PRESS. 5.0 (PS1G){ms=R) |
STEAM CONDENSED 259309 LB/HR| AP - ALLOW. 4-0  PSI{AP CALC'D. PSI
FOULING RESISTANCE, MIN. o-co/f POUR POINT FPEE-E Pp/NT = 32 °F
AIR SIDE
TEMP. IN A °F | TEMP. OUT °F] WINTER DESIGN TEMP. */77 °F
AIR QUANTITY/ yNiT SCFM| AiR QUANTITY/FAN ACFM
ALTITUDE = LEVel FT.] STATIC PRESS. IN. WATER | FACE VELOCITY FT/MIN
CONSTRUCTION (k) HEA D ERS (/N foe ™) = 427/32 "
DESIGN PRESS. 85 PS1G.] TEST PRESS. £o=< CeopZ=  PSIG) DESIGN TEMP. 300 °F
BUNDLE HEADER TUBE
SIZE | ROWS TYPE Fly e Box MATERIAL & /72 (-S7L
NO/BAY [BAYSTUNIT () | MATERIAL K7/ZLED S7==L 0.0. Z iN] 22 BWG(AVG)[MIN)
BUND. ARRG'T. PAR. x SER.| NO. OF PASSES NO/ BUND. LENGTH 32 -7
BAY ARRG'T. PAR. x SER.| CORROSION ALLOW. /I % PITCH IN.D
RECIRCULATION(NONE ) TTERIEEXT, | | NOZZLE SIZE:IN >k INJOUT sk  INJFIN MATERIAL 4L CAIA/CAL
STRUCTURE =L LA IZED NOZZLE RATING /So& RF FiNO.D. IN| NG/ IN.

LOCATION{AT GRADE)(ON PIPE RACK)

CODE REQUIREMENT Asaqve i D2

TYPE FooTm&eaEn i

YRAL < DA/

& =>4 PIPERACK =26~

MECHANICAL EQUIPMENT

FAN DRIVER SPEED REDUCER
MODEL MFG. TYPE FLECTRIC MoTeR TYPE -B=L7
NQ/BAY 2 BHP/FAN MFG. MFG.
DIA. FL| RPM ENCLOSURE 7.=~C AGMA RATING HP@ RPM
NO. BLADES HP/DRIVER I'no./BAY 2 RATIO ] NO./BAY 2
BLADE MATERIAL VOLTS/PHASES/CYCLES 4&0/3/60 |COUPLING Sy SSENEED
HUB MATERIAL A/~A. STO F.L. AMPS [L.R. AMPS
STEAM COIL FA/oN &)
INLET PRESSi—-——w—_ _ PSIG | DESIGN PRESS. PSIGINOZZLE SIZE: IN__ ——INFOUT— — N,
INLET TEMP. —“FTOES+GN-TEMP, e ———"F|NOZZLE RATING
STEAM QUANTITY LB/HR{ NOFBAY— ROWS -~ —— 4 TUBE 0.D. T BWG{AVG ) (MIN)
MAT'L...FUBE-— [FINS FiNO.D. NO/IN. LENGTH I
ACCESSORIES /00 T Ay = ’
LADDERS »== |PLATFORMS J=> | LOUVRES(YES) (%F) (MAN.)(##%8) (| LOUVRE POSITIONER (EEST{NG)
FAN GUARD Y= [BELT GUARD YZ=S | FAN PITCH ADJM'T. (mk.){AUTQ)=< [FAN PITCH POSITIONER (YES)(F8)
CPLG GUARD — VIBRATION SWITCH {YES){NO)

REMARKS: (1) SEE PAGE 2 FoR HEAT RELEASE TUBES|DE

2) ML Go NG = 27851 €O, 251 £C2, 4022 42, 4-75CHR, [-23 H2S,0.857N2,0-1/-COSFNHZ

{3) FOR GENERAL NOTES REFER TO REQ'N. 2200 -/2Cc WHICH IS AN INTEGRAL PART OF THIS REQ'N.

() 12,16, cR 20 BAYy DES/EN RERUIRED
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¢

Jie: — e e e e
i U, —

l
fo
15¢ —y - -
7 5 50 211 5(:)0



FORM NO. 135-128A MATERIAL REQUISITION SHELL & TUBE

FOSTER WHEELER ENERGY CORPORATION EXCHANGERS
110 SOUTH ORANGE AVENUE, LIVINGSTON, N. J. PAGE 7 OF 7
CONTRACT NO. /5-2235 | REQ'N. NO. 225 5-/2 // | DATE 5-20-79
CUSTOMERS NAME  /L// G L/ JLocATioN st i, —=  p msc==
SUPERSEDED BY
CHANGE NO. c-1 ¢-2 ¢-3 c-4 ¢-5 ¢-6
DATE
SERVICE OF UNIT SCRVEEEL GAS TRIN] CLCLER ITEM NO. £- F5o2
SIZE 53%x 20/~-0” TYPE A-T-M1 s CONNECTED IN —
SQ.FT.SURF./UNIT 'S 22076 SHELLS/UNIT  oONE SQ.FT.SURF./SHELL ‘ZFFR)’ =2
PERFORMANCE OF ONE UNIT
SHELL SIDE TUBE SIDE
FLUID CIRCULATED LA CAS (173D Oppl iV T2
TOTAL FLUID ENTERING TLE 555 LB/HR Sl S A, LB/HR
VAPOR LB/HR LB/HR
LIQulD (Hz2) 259309 LB/HR 756500 LB/HR
STEAM /4L, 7C9 LB/HR - LB/HR
NON-CONDENSABLES 47,667 LB/HR e LB/HR
FLUID (VAPORIZED)({CONDENSED) — LB/HR _ LB/HR
STEAM CONDENSED &6 439 LB/HR [ LB/HR
GRAVITY
VISCOSITY WET VAPCR O-C/4 2P rArsD
MOLECULAR WEIGHT /L E7 LAPPR | 2094 wer 2/.07 DRY
SPECIFIC HEAT  cUET7 VAPrR 0-5¢2 7 4vs~> BIU/LB-UF BTU/L8-°F
THERMAL CONDUCTIVITY & =7 LAP C-03Z/A16)BTU/HR-FT-OF BTU/HR-FT-OF
LATENT HEAT /031-3 BTU/LB BTU/LB
TEMPERATURE IN /33 OF 52 Of
TEMPERATURE OUT /10 of O of
OPERATING PRESSURE, INLET 5/ (PSR PSIG) 70 {PsEA)(PSIG)
NO. PASSES PER SHELL DIVIDED oy oo R
VELOCITY FT/SEC 3-/5 FT/SEC
PRESSURE DROP - ALLOW. | CALC'D. 5-0 psi| 4-5 PSI| /OO PSI | 5.0 PS1
FOULING RESISTANCE, MIN, 0- oo/ o-co/l
HEAT EXCHANGED - BTU/HR. /& & L3 oo MTD CORRECTED-°F /&-O
TRANSFER RATE - SERVICE  /o4- 717 CLEAN
CONSTRUCTION OF ONE SHELL
DESIGN_PRESSURE 7 PS1G /oo PSIG
TEST PRESSURE FPER (DE PS16 FPER (ODE PS16G
DESIGN TEMPERATURE /155 OF /70 OF
TUBES 4 /79 C-STL NO. 2300 0.0, S/4” BWG /4 HEE LENGTH 2~ -~ PITCH /7 A
SHELL K/LLED STEEL 1.0.53% | SHELL COVER NoOA/E (INTEG)(REMOY)
CHANNEL OR BONNET CALRAN STesiZs, CHANNEL COVER /AN TEGS XKLL
TUBESHEET - STATIONARY AVLLED ST.=5/ TUBESHEET - FLOATING Az v/
BAFFLES - CROSS -<mL TYPELERT DB/ SScA’ | FLOATING HEAD COVER 2 r/.=
BAFFLES - LONG ——— [ P:29.5*% g5 o- 7 | IMPINGMENT PROTECTIONZ A 0 2 2=/ 7 4 )0 =,

TUBE SUPPORTS ——
TUBE TO TUBESHEET JOINT AN FANDED

GASKETS

CONNECTIONS - SHELL SIDE IN S or V8- OUT (2)- 757 RATING /& F o=
CONNECTIONS - TUBE SIDE IN 10” ouT /C” RATING /<7~ =T
CORROSION ALLOWANCE - SHELL SIDE 1/4 IN. TUBE SIDE /g N,

CODE REQUIREMENTS - L= /= D/ ¥ SP=EC 2200214 1 TEMA CLASS .2

REMARKS: (1) McL"ZoNC =27-5/ Co, 25//4’02 |02 Hz , dFECHA, 123 2S5, C- 87Nz, O-11 - COS+NH 3

(2Z) FOR GENERAL NOTES REFER TO REQ'N. 2ZJ0-/Z00A  WHICH IS AN INTEGRAL PART OF THIS REQ'N
(FIUSE STRALNT L INE HEAT Rl o455 SHELLSIDE




FORM NO. 135- 1284 MATERIAL REQUISITION SHELL & TUBE

FOSTER WHEELER ENERGY CORPORATION EXCHANGERS
110 SOUTH ORANGE AVENUE, LIVINGSTON, N. J. PAGE J OF/
CONTRACT NO. /5- 2238 | REQ'N. N0. 2235-/2//-3 | DATE 2 /2. /72
CUSTOMERS NAME A7/ & b/ [LOCATION L/EA1pL /s, TEr/ 555 ==
SUPERSEDED BY
CHANGE NO. c-1 c-2 c-3 c-u c-5 -6
DATE
SERVICE OF UNIT /37 (CopyPRESSOS TNTERCCOLER ITEM NO. £ - 2512
SIZE F27x 227" YPE NSy SPEl vy CONNECTED IN
SQ.FT.SURF./UNIT ‘¥ 24, o SHELLS/UNIT  oAZS $Q.FT.SURF./SHELL ‘{0’ 394 o
PERFORMANCE OF ONE UNIT
SHELL SIDE > TUBE SIDE/ 2)
FLUID CIRCULATED Clpl /NG YL AT=R sEcycls 645 L)
TOTAL FLUID ENTERING R78424 LB/HR /5259 LB/HR
VAPOR LB/HR| . — /54p LB/HR
LIQUID S5 424 LB/HR {WM el V47a3 Y LBJHR
STEAM e LB/HR 271473 LB/HR
NON-CONDENSABLES — LB/HR InTo84 (1D LB/HR
FLUID (VAPSRTZED ){CONDENSED) — LB/HR /540 LB/HR
STEAM CONDENSED J— LB/HR 20529 LB/HR
GRAVITY LI RUID As WATE
VISCOSITY WET FAS s.02 CP°
MOLECULAR WEIGHT [NLET 2539 wET 4T 24 DY
SPECIFIC HEAT WET <AS BTIU/LB-P°F| ~.o7 a2 BTU/LB-OF
THERMAL CONDUCTIVITY BTU/HR-FT-OF BTU/HR-FT-OF
LATENT HEAT/ S 7icar/ /SELEXCL BTU/LBY ( /o5& /5’» ) BTU/LB
TEMPERATURE [N o 55 OF "I57 OF
TEMPERATURE OUT /5 Of )2 of
OPERATING PRESSURE, {NLET 70 __{P=R){PSIG) 25 (PEEA)(PSIG
NO. PASSES PER SHELL CNE ONE
VELOCITY FT/SEC FT/SEC
PRESSURE DROP - ALLOW. | CALC'D. /0- O PSI| so-O PSI /-5 PSI| /- s0 PSI
FOULING RESISTANCE, MIN. O-00/ -~y
HEAT EXCHANGED - BTU/HR. 24 3o oo MTD CORRECTED-OF 4£4-2/
TRANSFER RATE - SERVICE /D243 CLEAN
CONSTRUCT!ON OF ONE SHELL
DESIGN_PRESSURE [fole) PS16G s PSIG
TEST PRESSURE ER_CoDE PSIG FPER leZ & PSIG
DESIGN TEMPERATURE /170 OF e oF
TUBES /50 S - 42460 WiEL> N0, 424 0.0. 3/4“ WG /& SEH] LENGTH 22/-0’ PITCH /5744
SHELL CASI N STELSL [.D. 327 | SHELL COVER A/oA/E (INTEG)(REMOV)

CHANNEL OR BONNET 4L/07S " S-S clAD (L Hed?) CHANNEL COVER /VOA/E
TUBESHEET - STATIONARY L/0°S“CLAD r7EALL R\ TUBESHEET - FLOATING Am A/E
BAFFLES - CROSS (-S7L  TYPE VERT SELNS FLOATING HEAD COVER NpaE
BAFFLES - LONG | PrycHe= 24 40 » AREA | IMPINGMENT PROTECTION V=S
TUBE SUPPORTS

TUBE TO TUBESHEET JOINT Sl DED

GASKETS

CONNECTIONS - SHELL SIDE IN /c” ouT J ok RATING -z o =
COMNECTIONS - TUBE SIDE(AX/AL)IN 247 ouT P/eld RATING /S0 =R =
CORROSION ALLOWANCE - SHELL SiDE Vg IN. TUBE SIDE —_— IN.
CODE REQUIREMENTS ASAYE Virrr DIy L. § So50 Z2006-2/74/ TEMA CLASS &’

REMARKS: (\) Mol To NC= 8767 COz2, 8- H2S, /13 oS, #TRACE CO, H=2,CH4, N2 ,NH7 |
(2) FOR GENERAL NOTES REFER TO REQ'N. Z2ce—/70c,A _ WHICH IS AN INTEGRAL PART OF THIS REQ'N
S I En Pon T 2 23 0F [ DESLPEL.DuTY < /é Ko oo Bre e




FORM NO. 135-128A MATERIAL REQUISITION SHELL & TUBE

FOSTER WHEELER ENERGY CORPORATION EXCHANGERS
110 SOUTH ORANGE AVENUE, LIVINGSTON, N. J. PAGE ! OF
CONTRACT NO. 16-2235 | REQ'N. NO. 2235-121IC | DATE €/21]79
CUSTOMERS NAME MLGW/DOE JLOCATION MemPHIS, TENNESSEE
SUPERSEDED BY ‘
CHANGE NO. c-1 ¢-2 ¢-3 C-4 ¢-5 ¢-6
DATE
SERVICE OF UNIT 2ND (CompressoR INTERCOOLER ITEM NO. E-3504
SIZE 30-264 TYPE NEN Ceeass  CONNECTED IN —
SQ.FT.SURF./UNIT (#2998 3343 SHELLS/UNIT  ONE SQ.FT.SURF./SHELL ‘7**®) 33¢3
PERFORMANCE OF ONE UNIT
SHELL SIDE TUBE SIDE
FLUID CIRCULATED CooLing WATER RecycLe Gas
TOTAL FLUID ENTERING 194,000 LB/HR 209537 LB/HR
VAPOR LB/HR 6 (Seiexor) LB/HR
LiIQUID 194,000 LB/HR LB/HR
STEAM LB/HR 1,733 LB/HR
NON-CONDENSABLES LB/HR 207,798 (3) LB/HR
FLUID {VAPORIZED)(CONDENSED) LB/HR 6 (Setexor) LB/HR
STEAM CONDENSED LB/HR 843 LB/HR
GRAVITY
VISCOSITY c.p. 0-018
MOLECULAR WEIGHT JNLET 53.04 DRY ; 4256 WET
SPECIFIC HEAT BTU/LB-"F 0.23 BTU/LB-OF
THERMAL CONDUCTIVITY BTU/HR-FT-OF BTU/HR-FT-OF
LATENT HEAT BTU/LB [Stm=- 1005 ; Serexor - 80 BTU/LB
TEMPERATURE IN 88 OF 205 OF
TEMPERATURE OUT 118 of 102 of
OPERATING PRESSURE, INLET 70 {P&EA} (PS16) 90 (PR (PSIG
NO. PASSES PER SHELL [ 1
VELOCITY FT/SEC FT/SEC
PRESSURE DROP - ALLOW, | CALC'D. 10 PS1 | §-5 PS| 1-8 PSI | 1-8 PS|
FOULING RESISTANCE, MIN. 0-00) 0-001
HEAT EXCHANGED - B8TU/HR. 5,800,000 MTD CORRECTED-OF 33-8
TRANSFER RATE - SERVICE 52.6 CLEAN
CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE 100 PS1G ns PS1G
TEST PRESSURE PER CODE PSIG PER CODE PSIG
DESIGN TEMPERATURE 170 OF 255 OF
TUBES 430 5.5.A-268Wero. NO, 797 0.0. 3/u” BWG 16 Zeiny LENGTH 22° PITCH 15/16 &
SHELL C.S. 1.D.30" | SHELL COVER  =— (INTEG) (REMOV)
CHANNEL OR BONNET 410S S.5.Crap (5/u”) CHANNEL COVER -
TUBESHEET - STATIONARY 4105 S.S5.CLAD (TEMAR) TUBESHEET - FLOATING =~
BAFFLES - CROSS C.S. TYPE SEaM. VERY. CuT FLOATING HEAD COVER -
BAFFLES - LONG ~— W Dxo0-2;P:127" | IMPINGMENT PROTECTION YES
TUBE SUPPORTS
TUBE TO TUBESHEET JOINT
GASKETS
CONNECTIONS - SHELL SIDE IN c” ouT € RATING 150 # RF
CONNECTIONS - TUBE SiDE _AxiAL IN 20" ouT 18" (Ecc.) RATING ISO# RF
CORROSION ALLOWANCE - SHELL SIDE /8 IN. TUBE SIDE - IN.
CODE REQUIREMENTS ASME SECT. VIl Div.i € Jos Seec. 2200-21A1 TEMA CLASS R
REMARKS: (1) NOZZLE & SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 2IBil.|
(2) FOR GENERAL NOTES REFER TO REQ'N.2200-i200A WHICH 1S AN INTEGRAL PART OF THIS REQ'N

(2) GAs Comp. MoL/ ~ C0-0-92; (0,-91-1835 HyS-5-92:£05-0-92 REMINOER Hy + CHy+ Np+ NHo
(4) Dew Point = 128°F ; DESUPERNEATING DuTy = 3,700,000 BTU/NR




FORM NO. 135-128A MATERIAL REQUISITION SHELL % TUBE

c FOSTER WHEELER ENERGY CORPORATION EXCHANGERS
A GeneraL REvision 110 SOUTH ORANGE AVENUE. LIVINGSTON, N. J. PAGE 1 OF I
CONTRACT NO. I5-2235 [ REQ'N. N0.2235-121D [ DATE £-29-79
CUSTOMERS NAME MLGW/DOE [LocATION MEMPHIS, TENNESSEE
SUPERSEDED BY
CHANGE NO. ¢-1 c-2 c-3 C-4 ¢-5 c-6
DATE 10-2-79

SERVICE OF UNIT COMPRESSOR AFTERCOOLER ITEM NO. E-3505

SIZE 37"x 16’-0" TYPE N-E-N Speciar  (S5L1)  CONNECTED IN -

$Q.FT.SURF./UNIT (P2 31,17 SHELLS/UNIT ONE SQ.FT.SURF.[SHELL ‘¥ 3417

PERFORMANCE OF ONE UNIT
SHELL SIDE TUBE SIDE

FLUID CIRCULATED COOLING WATER RAW GAS (3)(4)

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 3881 LB/HR
NON-CONDENSABLES LB/HR 447,140 LB/HR

FLUID (VAPORIZED){CONDENSED) LB/HR LB/HR

STEAM CONDENSED LB/HR ,462 LB/HR

GRAVITY

VISCOSITY 0-02

MOLECULAR WEIGHT 20-99 WET ; 2i-05 DRY

SPECIFIC HEAT BTU/LB-OF 0-37 BTU/LB-OF

THERMAL CONDUCTIVITY BTU/HR-FT-OF 8TU/HR-FT-OF

LATENT HEAT BTU/LB 1026 BTU/LB

TEMPERATURE IN 88 OF 217 OF

TEMPERATURE OUT s oF 110 OF

OPERATING PRESSURE, INLET 70 (P&EX) (PS16) 192 (PSFR)(PS1G)

NO. PASSES PER SHELL ONE ONE

VELOCITY FT/SEC FT/SEC

PRESSURE DROP - ALLOW. | CALC'D. 10 psI| 8-5 PSI 4.0 PSI | 4-0 . PSI

FOULING RESISTANCE, MIN. 0-00]1 0-001

HEAT EXCHANGED - BTU/HR. 18,900,000 MTD CORRECTED-OF 46-8 wWTD

TRANSFER RATE - SERVICE 18 CLEAN

CONSTRUCTION OF ONE SHELL

DESIGN PRESSURE 100 PSIG 220 PSI1G

TEST PRESSURE PER CODE PS1G PER CODE PSIG

DES|GN TEMPERATURE 170 OF 270 OF

TUBES 430°5:5.-A268 WeLD. NO. 1123 0.0. 3/4 "~ BWG 16 (XTE LENGTH I4'-0" PITCHIS/16 A

SHELL C-S- 1.0. 37" | SHELL COVER - (INTEG)(REMOY)

CHANNEL OR BONNET 410'S'S-S. CLAD (5/¢4") CHANNEL COVER -

TUBESHEET - STATIONARY 410'S°S.S. CLAD (TEMA R) TUBESHEET - FLOATING ~

BAFFLES - CROSS C.S. TYPE SEGM. VERT. Cur FLOATING HEAD COVER =

BAFFLES - LONG TYPE P=20"; h/pro-3 IMPINGMENT PROTECTION YES

TUBE SUPPORTS

TUBE TO TUBESHEET JOINT E XPANDED

GASKETS

CONNECTIONS - SHELL SIDE iN 1o" ouT 10" RATING 15O # RF

CONNECTIONS - TUBE SIDE IN 24" ouT 24" RATING 300 #RF

CORROS!ON ALLOWANCE - SHELL SIDE Y8 IN. TUBE SIDE - IN.

CODE REQUIREMENTS ASME SECT Vil Divi £ JOB SPEC 2200-21A) TEMA CLASS

REMARKS: (1) NOZZLE & SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 21Bil.!|

(2) FOR GENERAL NOTES REFER TO REQ'N. 2200-1200A WHICH IS AN INTEGRAL PART OF THIS REQ'N
(3) MOLEY, N.C.2C0-2T-46 ; COq~ 2503 Ha- 40-4S ; CHy- 1495 ; REST- HaS, COS, Ny NH4
(4) DEW POINT 1 127°F ; DESUPER. DUTY: 14,700,000 BTV/HR ; ST- Ling CONDENSATION.




FORM NO. 135-1284

MATERIAL REQUISITION
FOSTER WHEELER ENERGY CORPORATION

110 SOUTH ORANGE AVENUE, LIVINGSTON, N. J.

SHELL % TUBE
EXCHANGERS

PAGE 7 OF 7

CONTRACT NO. /§-2235 | REQ'N. NO. 2255-/2//-& | DATE ’7/”/"9
CUSTOMERS NAME AL Gy JL0CATION =i s, mEm/assE
SUPERSEDED BY
CHANGE NO. c-| c-2 c-3 C-4 c-5 c-6
DATE
SERVICE OF UNIT RECY LE GAS AFTERCOCLER ITEM NO. .£- 5 <p/,
SIZE 2/7x /&-07 TYPE A/-=-A SPc'L Loy CONNECTED IN
SQ.FT.SURF. /uNIT ‘T / /87 SHELLS/UNIT 0/\/: $Q.FT.SURF./SHELL ‘¥ // 27
PERFORMANCE OF ONE UNIT
SHELL SIDE TUBE SIDE/ /Y 3)
FLUID CIRCULATED CooliN b6 WATER RAW GAS
TOTAL FLUID ENTERING /7 G5 T LB/HR ERY - -4 LB/HR
VAPOR . LB/HR LB/HR
LIQUID /71667 LB/HR LB/HR
STEAM ' LB/HR Lar LB/HR
NON-CONDENSABLES LB/HR 7797 ) LB/HR
FLUID {VAPORIZED){CONDENSED) LB/HR = LB/HR
STEAM CONDENSED LB/HR 263 LB/HR
GRAVITY ' As wAT=ER
VISCOSITY WET GAS 002 ¢pP
MOLECULAR WE!GHT INLET 42-79 W=7 / 43.04 DRY
SPECIFIC HEAT WET LAS BTU/LB-°F 0-23/CAvs)  BIU/LB-OF
THERMAL CONDUCTIVITY BTU/HR-FT-OF BTU/HR-FT-OF
LATENT HEAT BTU/LB /028 CAG) BTU/LB
TEMPERATURE IN B8 °F 2/ OF
TEMPERATURE OUT //8 oF [/ C oF
OPERATING PRESSURE, INLET 70 (™) (PSIG) 12 (rsEA}(PSIG)
NO. PASSES PER SHELL ONE ONE
VELOCITY FT/SEC FT/SEC
PRESSURE DROP - ALLOW. | CALC'D. /0 psI| /o PSI 7 psi | 3-5 PS|
FOULING RESISTANCE, MIN. 000/ ool
HEAT EXCHANGED - BTU/HR. 5./36 oo MTD CORRECTED-OF L7258 surd
TRANSFER RATE - SERVICE 2/- 57 CLEAN
CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE /o0 PSIG =5 PSIG
TEST PRESSURE PER Ccd=E PSIG FPaER rbE PSIG
DESIGN TEMPERATURE 1770 oF | 2 OF
TUBESASCss- 4263wzt NO. 354 0.0. 3/47  BNG /& LteTe) LENGTH /5 /=07 PVTCH/5,74 %A
SHELL CARBON STEEL 1.D.2/% | SHELL COVER NpA/E (INTEG)[REMOV)
CHANNEL OR BONNEY 4/0 “S*s.5.cLad € S5/64") CHANNEL COVER VoA E
TUBESHEET - STATIONARY £/0"S*” cLAD (7EAA R) | TUBESHEET - FLOATING A/oA/ =
BAFFLES - CROSS C-S7L TYPE VERT7 ScEGM FLOATING HEAD COVER A/pa/=
BAFFLES - LONG  —— | PrTeHs 957 H/D =25 %0 | IMPINGMENT PROTECTION Y=<
TUBE SUPPORTS
TUBE TO TUBESHEET JOINT EXPANDED
GASKETS
CONNECTIONS - SHELL SIDE IN & ouT 4" RATING /2,5 =2 =
CONNECTIONS - TUBE S1DE (AX/AL) 1N 147 ouT /47 RATING F00% R/~
CORROSION ALLOWANCE - SHELL SIDE 72 IN. TUBE SIDE — IN.

CODE REQUIREMENTS ASAE VIT-v/ /1 §F SPEC 22c0-2/A/

TEMA CLASS @

JZ) FOR GENERAL NOTES REFER TO REQ'N.

REMARKS: (YAl GorMC's = G716 CO2 , 5-92 425, 0-9/C0,C-92 COS, £ /-0F Hz +CHL+/NH3+N2 i
220 -12004

WHICH IS AN INTEGRAL PART OF THIS REQ'N

(BIDEw PeINT=/2

0°F  DESUR. DUTY = 4500 oo B

TOMR [ UTE 5oL COMOENZINA




FORM NO. 135- 128 A MATERIAL REQUISITICON SHELL % TUBE

FOSTER WHEELER ENERCGY CORPORATION EXCHANGERS
10 SOUTH ORANGE AVENUE. LIVINGSTON, N. J. PAGE 1+ OF 1
CONTRACT NO. 15-2235 | REQ'N. NO. 2235 -1211 F | DATE 10+ 2-73
CUSTOMERS NAME MLGW / DOE . [LOCATION MEMPHIS, TENNESSEE
SUPERSEDED BY
CHANGE NO. c-1 c-2 ¢-3 . C-4 c-5 c-6

DATE
SERVICE OF UNIT RAW GAS5 COMPRESSOR INTERCOOLER ITEM NO. E~-3507
SIZE 45" x 20'-0" TYPE N-E-N Seeciar (NGRLY CONNECTED IN -
SQ.FT.SURF./UNIT (¥%8) 5457 SHELLS/UNIT ONE $Q.FT.SURF./SHELL ‘¥ s’ 5457

PERFORMANCE OF ONE UNIT '
SHELL SIDE TUBE SIDE

FLUID CIRCULATED COOLING WATER RAW GAS
TOTAL FLUID ENTERING 1,006,000 LB/HR 479,937 LB/HR

VAPOR LB/HR LB/HR

LIQuID 1,006,000 LB/HR LB/HR

STEAM LB/HR 8,270 LB/HR

NON-CONDENSABLES LB/HR 471,667 LB/HR
FLUID (VAPORIZED)(CONDENSED) LB/HR ' LB/HR
STEAM CONDENSED LB/HR 4,176 LB/HR
GRAVITY
VISCOSITY 0-02
MOLECULAR WEIGHT IN: 2101 5 OuTt:i 21-04
SPECIFIC HEAT BTU/LB-CF 0-36) BTU/LB-VF
THERMAL CONDUCTIVITY BTU/HR-FT-OF 0-03y4 BTU/HR-FT-OF
LATENT HEAT BTU/LB lo24 BTY/LB
TEMPERATURE IN 88 SF 259 OF
TEMPERATURE OUT 118 of 1o oF
OPERATING PRESSURE, INLET 70 {peLa)(PSIG 129-3 {PSiA){Fr2e
NO. PASSES PER SHELL ONE ONE
VELOCITY FT/SEC FT/SEC
PRESSURE DROP - ALLOW. [ CALC'D. 10 psi| 6.5 PS| 2-3  PSI | 2-3 PS1
FOULING RESISTANCE, MIN. 0-001 0.-00]
HEAT EXCHANGED - BTU/HR. 30,160,000 MTD CORRECTED-°F 55.4 wWTD
TRANSFER RATE - SERVICE 99.8 CLEAN

CONSTRUCTION OF ONE SHELL

DESIGN PRESSURE oo PSIG 140 PSIG
TEST PRESSURE PER CODE PSIG PER CODE PSIG
DESIGN TEMPERATURE 170 oF 310 OF
TUBES 430 5.5.A-268 weLp. NO. 1069 0.0. 1" BWG 14 (3] LENGTH 20° _ PITCH 174 A
SHELL C-S- 1.D. 45| SHELL COVER - (INTEG)(REMOY)
CHANNEL OR BONNET H410°5" 5.8. CLAD (5/¢y") CHANNEL COVER -
TUBESHEET - STATIONARY 410°5° S.5.cLan (TEMA R) TUBESHEET - FLOATING -
BAFFLES - CROSS C-S. TYPE SEGM. VERT CUT | FLOATING HEAD COVER -
BAFFLES - LONG TYPE P:= 26"; Wp =0-3 | IMPINGMENT PROTECTION YES

TUBE SUPPORTS c-S.
TUBE TO TUBESHEET JOINT EXPANDED

GASKETS

CONNECTIONS - SHELL SIDE IN 12" ouT 12" RATING 150 #RF
CONNECTIONS - TUBE SIDE IN 30" ouT 30" RATING |50 # RF
CORROSION ALLOWANCE - SHELL SIDE Vi) IN. TUBE SIDE - IN,
CODE REQUIREMENTS ASME SECT Vil Divl £ JoB SPEC 2200- 21 A1 TEMA CLASS

REMARKS: (1) NOZZLE & SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 2iBif.|

{2) FOR GENERAL NOTES REFER TO REQ'N.2200-1200A WHICH 1S AN INTEGRAL PART OF THiS REQ'N
(3) Dew Point: 135°F ; DESUPER DuTy = 22,300,000 BIU/HR ; ST. Ling Cono.




FORM NO. 135-901

W

REQUISITION

FOSTER WHEELER ENERGY CORPORATION PAGE 1 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 Cl C4
OR €2 )
SERVICE c3 c6
I. SCOPE OF SUPPLY

II.

III.

Iv.

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.

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 0il Systems
2200-1300A General Notes Requisition

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.

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

BY WLP

[P.0. NO. | SUPPLIER




FORM NO. 135-902

sz REQUISITION
FOSTER WHEELER ENERGY CORPORRATION PAGE 2 OQF 10
CHANGE NO. 0 [DATE  6-14-79 [REQUISITION NO.  2235-1321 A
V. VENDOR DATA REQUIREMENTS

A. Model and type of compressor and driver units.
B. Performance data as noted by (*) on page 3.
C. Typical outline dimensions and weights.

D. Price estimate based on shipment in 1981.




MATERIAL REQUISITION

@ FOSTER WHEELER

CENTRIFUGAL COMPRESSORS PAGE 3 OF/0

FOR_AIEMP LIS, L16H e/ATEAFN REF. _ /S~ 2200 | REQUISITION Mo, | DATE
SITE. __ MMEH/S' 7 LA 12235-_/32/_4 5//(,17?
SERVICE___ A CAS BoosSTER?  ITENNO. __C- 3¢90 il SUPERSEDED 8
MFR. - sacicadll
SIZE AND TYPE vo. reqo, e || DATE _ [CM3-  oaTE
DRIVER: (X MOTOR, [0  SYEAM TURBINE, T3 iCl .

boc2 . €5

< 8

INSTALLATION: uNIT WILL BE INSTALLED IN AN
52 OUTDOORS-UNPROTECTED LOCATION,

EQUIPMENT COVERED IN THIS REQUISITION SHALL BE FURNISHED IN

SPECIFICATIONS: CENTRIFUGAL COMPRESSORS AND ATTENDENT
ACCORDANCE WITH THE FOLLOWING SPECIFICATIONS: | I ENCL. 8LDG., I
Ol API STD 617, [ Fw STD. 30A1, [ FW STD. 3042, ! ATC]  GRADE, O MEZZANINE LEVEL. 203
R __S€x__pace ! i BAROMETER /Y. 7 Psia. ALTITUDE <© 3 ¢y
m] {0 AMB. TEMP.__Z9 0 OF Max., L7 o wn.
CONDITIONS OF SERVICE FOR EACH MACHINE
. RATED ! ‘
GAS HANDLED (SEE ANALYSIS BELOW)
RELATIVE HUMIDITY, §
MOLECULAR WEIGHT 200y
CD/CV ‘____OF A 3 (A
COMPRESSIBILITY FACTOR @ INLET ZI /.0
COMPRESSIBILITY FACTOR @ DISCH 22
SCFM @ 14.7 Psia & 60 OF : [ ORY, [ WET.
CFM @ INLET CONDITIONS 26,71
WEIGHT FLOW, Lb/Min. 2999
INLET PRESSURE, Psia ¢3.c
INLET TEMPERATURE, OF /70
DISCH. PRESSURE, Psia 207
% DISCH. TEMPERATURE, OF
POLYTROPIC HEAD Ft.-Lb/Lb.
# COMPRESSOR BHP
2 COMPRESSOR RPM ; !
% BHP REQUIRED AT DRIVER SHAFT ; T .
% DRIVER RATED WP i i
EST. SURGE CAPACITY @ RATED RPM, ICFM ; f
DISCH. TEMP. AT SURGE CAPACITY ! , Nl
- PERFORMANCE CURVE NO. | , | ;
% VeEwdon 7> 4DuisE GAS ANALYSIS
COMPOSITION MOL. WT. MOL. % MOL. ¢ ' MOL. % MoL. %
' Ao J9.5 I
— Co i’j.o 1 |
Co, 2.6 i
—_ CHey 9. % ;
Hio 2.0 )
—_ HayS /.2 : '
A 2 i
— Cos T °.8 , ;
NHa ) ’ l i

COMMENTS REGARDING GAS HANDLED:

FORM  135-82A



FOSTER WHEELER ENERGY CORP. MATERIAL REQUISITION

110 SOUTH ORANGE AVENUE, LIVINGSTON, N.J. CENTRIFUGAL COMPRESSORS  maee &  0oF /0
FOR ML G FWREF. /§-3200 { REQUISITION NO. DATE
SITE__ MEMPIHLIS , FEAN - 223¢- /32/-4" /iy /79
SERVICE __ A2Ae) At BogSTEA \TEMN. _C-3C0o) ; SUPERSEDED | BY _
MATER 1AL s s e
SIZE AND TYPE — _ . NO. REQD. _2#& - CHG.| DATE .cue. DATE
DRIVER: J& MOTOR, (3  STEAN TURBINE, (I E' ol o8
GENERAL NOTES REQUISITION 1S AN ;€2 ——1
. ANTEGRAL PARY OF THIS REQUISITION. - S
CONSTRUCTION DETAILS
MANUFACTURERS DATA:  woDEL CASING SPLIT: [ HORIZ., []  VERT. NO. STAGES
IMPELLERS: TYPE: @  ENCLOSED - BACKWARD LEANING, [J . DIA. T B
CONSTRUCTION: [ CAST, [ RIVETED, (3 WELDED, [J MiLLED, O TIP SPEED —— FPS
SPEED DATA:  mAX. CONT. RPN, FIRST CRITICAL RPM. SECOND CRITICAL RPM.
COMPRESSOR ROTATION: VIEWED FROM DRIVER END OF UNIT: 0O o, [ cow.
MATERIALS OF CONSTRUCTION:
CASING: [ CAST STEEL, [ FORGED STEEL, [1 CAST IRON, O e
DIAPHRAMS: , INTERSTAGE LABYRINTHS: _____ .,
IMPELLERS: SHAFT: . SLEEVES: .
OTHER:
_TEMPERATURE AND PRESSURE LIMITAT|ONS:
MAX. WORKING TEMP: SUCTION END . OF, DISCH. END. ——— OF.
MIN. WORKING TEMP: SUCTION END. _____ ©F, DISCH. END. —__ ©F,
MAX. WORKING PRESS: SUCTION END _____ Psig. DISCH. END —_ Paig.
HYDRO. TEST PRESS: SUCTION END Psig. DISCH. END — — Psig
FLANGE RATINGS:
CONNECTION SIZE (IN.) ASA RATING FACING P DN RT LF _OTHER
MAIN SUCTION | B C - -
MAIN DISCHARGE ¥ - LC =
(- C = o
O - = =
I o O 0o

ALL FLANGE ORIENTATIONS ARE VIEWED FROM THE DRIVER END OF THE UNIT.
BE iINDICATED ON THE VENDORS CERTIFIED DRAWINGS.

SHAFT SEAL: [ UABYRINTH, O RESTRICTIVE RING, (R
Z &= Ole 2

ALLOWABLE FLANGE LOADINGS SHALL

LIQUID FILM, [ MECHANICAL (CONTACT).
AMT0 CoMPRESS0N CASIL G

SEALING MEDIUM: -

PRooiL, OO AR, T INERT GAS, [T

™ INTERMAL,
BABBITTED SLEEVE, J}C¢._
FORCE FEED, [0 RING OIL,
SINGLE KINGSBURY, [  DOUBLE KINGSBURY,
1 ROLLER 0

LUBE: (@  FORCE FEED [J RING OIL,
QANTITY &FeH STAGE SIIE Yy ' mra/. .

¢ PLUGGED, [ BLIND FLANGE, [ L ... CONNECTIONS.

SUPPLIED BY % COMPRESSOR VENDOR, C .
[ CONTINUOUS STRUCTURAL STEEL COMMON TO COMPRESSOR AND DRIVE UNIT.

O
PROVIDED WiTH DRIP PAN O ves, M wxo.
COUPLINGS:  supPLiED BY TR, COMPRESSOR VENDOR, C
Lo SPEED

LOCATION: [HiéH sPewD |
[ PPPEARS

MFG: BENDIX__OAERIA
gzm HoLS&ET y

TYPE: L
LUBE: AoNG LOANE

COUPLING GUARDS:  suppLIED BY B COMPRESSOR VENOOR, 1. B
TYPE: [ SHEET METAL, B NON-SPARKING, d

COMMENTS REGARDING CONSTRUCTION DETAILS:

- X EXTERNAL.

Ml M/QQ,AA_-_.
[ —
O sau,

BEARINGS: BEARING HOUSING CONSTRUCTION:

JOURNAL BEARING  TYPE: (]
LUBE: X
e O

THRUST BEARING

C

CASIHG DRAINS: VENDOR SHALL FURNISH
) VALYED,
BASEPLATE:

TYPE:

rae Am



FOSTER WHEELER ENERGY CORP. MATEZRIAL REQUISITION

110 SOUTH ORANGE AVENUE, LIVINGSTON, N.J. CENTRIFUGAL_‘COHPRESSO‘RS PAGE _5— oF 70
FR __AMMLCwW 5 ____PWREF. /S-220q0 __ REQUISITION NO. DATE
SITE MM/”/; E—A/t" 213r./3 o ‘

- ) e 2/-4 v/ 7
SERVICE ___ 2Ae) GAS BOGSTERINTEM M. C- Zfa]_ UPERSEDE _Z / 7
MATER 1AL i . SUPERSEDEDBY
SIZEAND TYPE T TNO.REQ.. o & ‘CNG-;, DATE _ = CH6. __ DATE_
DRIVER: ©F wOTOR, [ STEAM TuReMe, (O . . ¢ &
GENERAL NOTES REQUISITION _ . 1S AN -
INTEGRAL PART_OF THIS. REQUISITION.V_ e e —_— . Q3. Cs.

LUBE AND SEAL OIL SYSTEMS: A FORCE FEED LUBE OIL SYSTEM COMMON TO THE [ COMPRESSOR,

X GEAR, Y DRIVER, WITH 5 A COMBINED, [ A SEPARATE, | NO SEAL OIL SYSTEM, SHALL BE

___FURNISHED BY THE COMP. MFR. IN ACCORDANCE WITW ~ 22¢0-3942 e
Seme & LUBE Q1L SYSTEM SEAL 1L SYSTEM
SYSTEM OPERATING PRESS. __..______ Psig, STEM OPERATING PRESS. _ _ . _Psig.
SYSTEM MAX. ALLOW OPER. PRESS. _ . Psig. SYSTEM MAX. ALLOW OPER. PRESS.  Paig.
RESERVOIR: LOCATED 1 1IN BASE, X ON CONSOLE. RESERYOIR: LOCATED ' IN BASE, . ON CONSOLE.
CAPACITY______GAL. RET. TIM ______  MIN. . CAPACITY. ____ GAL. RET.TIME . MiN.
TO BE FURNISHED WITH D ELECTRIC, . STEAM TO BE\FURNISHED WITH [ ELECTRIC, ] STEAM
HEATER, f__' INSULATION SUPPORTS AND - HEATER)\ _. INSULATION SUPPORTS AND
I T . i AR W . R
MAIN LU_&E_OIL PUMP: LOCATED o T BASE, ; MAIN SEALNOIL PUMP: LOCATED ON [ . BASE,
SZ CONSOLE AND DRIVEN BY . . SHAFT, 1 T CONSOLE WND DRIVEN BY ~ . SHAFT,
INDUCTION MOTOR, ~ . STEAM TURBINE, © TV INDUCTION\MOTOR, . STEAM TURBINE.
MFR. /M0 . MODEL. . ______ _ e WRR._____ . O MODEL. .,
me _s.c:&au,_ CASE MATL. S0 S, . TYPEL . CASEMATL.___ .. .
. .. BWP_ . GPM________. RPM . BHP
AUX._J.QBE_O_IJ._&UM_, LOCATED OM | BASE, . AUX. SEAL OIL PUMP: LOCATED ON | BASE,
CONSOLE AND DRIVEN BY . . SHAFT, . ] CONSOLE AND DRIVEY BY []__ _ SHAFT,
< INDUCTIOK MOTOR, [ STEAM TURBINE. T INDUCTION MOTOR, N STEAM TURBINE.
WFR._/ MO . MODEL . . i MFR. . e
TPE_SCRENS . CASE MTL.. & £ A | (S EMATL. .
GPM . RPM_ ____ . BHP. _____ . . GPM_____ ., RPM_ . BKP .
RELIEF VALVES: | ] INTEGRAL, X SEPARATE. - RELIEF VALVES: L, . SEPARATE.
COOLERS: > TWIN, __ SINGLE, LOCATED ON + COOLERS: T wix, ] LOCATED ON
"I BASE, X CONSOLE, .. . ., .. BASE, , . CONSOLE, e
MFR. . TIPE SHEW. A TVBE . MR . TIPE -
CODE: X TEMA C, | . — . : CooE: [ TEMAC,_. . N\N_ ..
SHELL: 0D IN. DES. PRESS. Psig. ! SHELL: 0D IN. DES. PRESS.\ mg.
TUBES: 0D IN. BWG . _ . TUBES: OD. . ___IN. BWG._ .
MATL: SHELL _C.S. . TuBes .o MATL: SHELL ... ... . TUBES. .
FILTERS: X ™™IN, _ . SINGLE. LOCATED ON . FILTERS: — TwiN, — SINGLE. LOCATED ON
T BASE, [ CONSOLE, [ . TOTWIN, [ CONSQLE, .
MFR. ____ . MODEL _ . . . MFR. . OMODEL _
CASE MaTL. €. S. . MICRON /0 . CASE MATL. . MICRON
ELEMENT: _ CLEAMABLE, | REPLACEABLE. ELEMENT: | . CLEANABLE, ,
TRANSFER YALYES: MFR. _/KRAI35L . TRANSFER VALVES: wrR.
QuAX. _&E_ TYE . WTL C.5. . t‘ Qw. LOTYPEL L
sgug QIL IRAEQ.- quo xYEs D NO. LOCATED on j BASE, - consou 2 'BY PURCHASER.
PIPING BY ~ COMP. YENDOR, H4 PURCHASER SEAL OIL LOSS GAL. /DAY/SEAL MAX.

OYHD. SEAL QIL TAMK: ReQp. DX YES, T_ NO. LOCATED ___ FT. ABOVE COMP. CENTER LINE.
NTD. BY [ | COMP. VENDOR, M  PURCHASER.

CLARIFIER: REQD. . veS, X W0. LOCATED O [ BASE, . CONSOLE, "  BY PURCHASER.
PIPING BY __ COMP. VENDOR, [ PURCHASER. BYPASS ———-GPM. MFR.

PIPING: X CARBON STEEL PICKLED AND CLEANED, (%' STAINLESS STEEL, dewm
.~ STAINLESS STEEL DRAIN LINES, T

OTHER:

M 13R.



FOSTER WHEELER CORPORAT!ON MATERIAL REQUISITION

110 SOUTH ORANGE AVENUE, LIVINGSTON, N.J. CENTRIFUGAL COMPRESSORS PAGE b oF /0
Trr MLLw ¥ REF.__/S -~ 2200 L REQUISITION HO. || DATE
SITE __A2&EMPHIS , TEN Y. 12235-/32/-A " ¢//¥/29 _
SERVICE —K&&LMK&_ ITEM H0. _C~ 3S01 “‘r - SUPERSEDED BY
MATERIAL e T e
SIZE AND TYPE : X0. ReQp. GHE 'C:IG L DATE c:e.; DATE
DRIVER: [ MOTOR, [0  STEAM TURBINE, (O L : LAl
GENERAL NﬁES REQUISITION 1S AN 2., 5 ;-[
——INTEGRAL PART_OF_THIS_REQUISITION. SN 2 1 URRIUIOTN S 2
o . INSTRUMENTATION
LOCAL COMPRESSOR PAMEL: FURNISHED BY TR coMP. VENDOR, J PURCHASER, O woT REQD.

PURCHASERS ELECTRICAL AND INSTRUMENT CONNECTIONS SHALL 86 & BROUGHT OUT TO TERMINAL BOXES
BY THE COMP. YENDOR, [J MADE BY THE PURCHASER.

GAGES AND INDICATORS: )
PRESSURE GAGES: MiR. MAN S STD. SIZE AND TYPE
TEMPERATURE GAGES: MFR. . SIZE AND TYPE .
LEVEL IHDICATORS: MFR. . SIZE AND TYPE .
SIGHT FLOW IHDICATORS: MFR. . SIZE AND TYPE .
TACHOMETER: MFR. . SIZE AND TYPE .
MFR. . SIZE AND TYPE .
|NSTRUMENTATION:  COMPRESSOR VENDOR SHALL FURNISH THE FOLLOWING:
. LOCAL LOCAL
PRESSURE GAGES: LOCAL  _PANEL LOCAL  PANEL
[ OIL PUMP DISCHARGE . 2 o [0 MAIX STEAM INLET r 7
52 LUBE OIL EACH LEVEL ¢ O X [T FIRST STAGE STEAM T =
10 SEAL 0L EACH LEVEL C = 1 STEAM EXHAUST - =
4 SEAL OIL DIFF. = x D 1 -
% BEFORE/AFTER FILTERS x = Cl _— = -
_ [J COHTROL 0iL O = 0 ————— —
TEMPERATURE GAGES:
54 01L OUTLET EACH BRG. > O [ N |
S 0IL OUTLET EACH SEAL ¢ 0 ) I ]
5C BEFORE/AFTER COOLERS xR = I 0 =
switcues: ( SPDT) ALARM  TRIP ALARM  TRIP
X Low LUBE O1L PRESS. X =X & COMP. HIGH DISCH. TEMP. b= f g
(R Low SEAL OIL PRESS. 2 2 X LUAE OIL SUPPLY TEMP R ]
B2 Low 01L RES. LEVEL = = R HIGH oiL FitTer, AP & Ol
CJ Low CONTROL OIL PRESS. — - R RADIAL VIBRATION R 0
[ AUX. PUMP START ¢ = X AXiAL RoTon Displ. = b
OTHER: (B-N SERIES 7200 Ao IT0RS)
X rewoTE SHUTDOWN: D eLecTRicAL, [ HyORAULIC, I PreuMATIC. d
A SIGHT FLOW EACH BEARING AND SEAL OIL RETURN LINE. :
03 o1L RESERVOIR LEVEL. [ AMwvaCiaran. WITH FIAST-0uT SEQYENCE INVIH/0 W
K RADIAC & THALST BEARING RID'S , X A TEMP //PicaATOR tITH ALARM ] TRIP Sw)iTHES
ALARM CONTACTS SHALL [ OPEN, [J CLOSE TO SOUND ALARM. SHUTDOWN CONTACTS SHALL
[ OPEN, (] CLOSE TO SHUTDOWN.
WREREINGISATETTIE), ALARM LIGHTS snALL BE FURNISHED BY THE COMPRESSOR YEHDOR AND MOUNTED ON THE LOCAL
. PAMEL WITH ALL NECESSARY RELAY DEVICES.
PURCHASERS ELECTRICAL AMD INSTRUMENT COMNECTIONS WITHIN THE CONFIMES OF THE BASEPLATE AND CONSOLE SHALL
BE (X BROUGHT OUT TO TERMINAL BOXES, (] MADE DIRECTLY BY THE PURCHASER.
-/ '
COMMENTS REGARDING |HSTRUMERTATION: VEXOon SHALe FupasIsH FocLowitl AdDITIamA [#/STyaleMT>
AT _('j__:zzqé AEVADA X-Y PROX1 MITY TYPe VIBRATION. PROAES. AT EBCH RANAL SEAR 46
CvtrgD To PROYMATORS MOIJAVTED a0 MEMA & EACLOSUREY, ()  Tavg B-A AxcAt

ROTVA _DISPLACEMENT PrROJBES WITH PROxMATIRS. o

UL VI KL



OSTER WHEELER ENERGY CORPORATION
110 SOUTH ORANGE AVENUE, LIVINGSTON, K.J.

MATERIAL REQUISITION

CENTRI FUGAL COMPRESSORS Page_ 7 o 70

FOR A LLw W Rer, /S - 2200

SITE___AIEMPHIS , TENN.

REQUISITION NO. | DATE

313¢-/32/-A4

. //v/79

- . -

SIZE AND TYPE N0. REQD. O/ & | CHEJ|  DATE cHé | DATE

DRIVER:[ WOTOR, [ STEAM TURBINE, [J el o |

GENERAL NOTES REQUISITION __ IS AN c2 s |

INTEGRAL PART OF THIS REQUISITION. B ) "¢s

CONTROL

NORMAL OPERATING: CAAACITY TURANDAIA tirte L6 AtcgmPLLSieD

el TH 4 RY-PASS THRaUGH B  CooedéR T3 SdCrroas,
SURGE CONTROL: _ BY - /28¢5 THROIVGH A Coolen T2 SUCi7o sl

ANTI-Svg e

SYcT &2 70 ReE~ EFIRMNMISHED LY oTMesA2l

INSPECTION AND TESTING

SHOP INSPECTION.

HYDROSTATIC TEST.

IMPELLER OVERSPEED _____ % OF
DYNAMIC BALANCE OF ROTOR
MECHANICAL RUN.

COMPRESSOR:

ce 7esTr PIC-/p

DOWRWR WKW

DRIVER:

oooaa

54 SHOP INSPECTION.

CONSOLE:
- B RJIAING

m]

0iL COOLERS: X HYDROSTATIC TEST
Psig OIL SIDE.
INTERCOOLERS: [J HYDROSTATIC TEST

—..._Psig AIR SIDE.
COMMENTS REGARDING TESTING:

— — Psig WATER SIDE.

Psig WATER SIDE.

Wi TNESSED:
X YES 1 NO
1 YES R N
= YES 5 N
T YES g N
b T %
R ves = N
o YES U
0 YEes 1 NO
g Yes 3 N
O ves — N
- YES 1N
r YES =N
X YES A
5 YES i N
{1 Yes L )
O Yes X W
' YES . ]

AR 1ar are



ORM 135-50

FOSTER WHEELER CORPORATION SPECTAL ELECTRICAL MOTORS PAGE 8 QF 70
REQUISITION NUMBER DATE |
F.W.C. CONTRACT /c-220n |223¢~/32/-4 71v/ 749
FOR: MG w SUPERSEDED BY CHANGE NO: ’
SITE: MENIPHIS, TeEWN. Cl c3 o}
MANUFACTURER: - ‘ CZ Cy co
APPLICABLE DOCUMENTS: SITE DATA:
MOTOR SPECIFICATION SEE pLPALE | ALTITUDE_2 L3 FT. BAROMETER /Y, 7
PREP. FOR SHIPMENT AMBIENT /9 0 OF. MAX. TO_/ 7 OF. MIN.
GENERAL NOTES ATMOSPHERE
INSTALLED [Jinooor [outocor [
area BJcL. / -cr.B-0iv. 2. [ NON-HAZARDOUS.
") TEM NUMBERS c-359) | TEM_NUMBERS
TOTAL QUANTITY oA E ACCESSORIES:
DREVEN EQUIPMENT TunBo-cortrness on, BASE BY ComP. &ExDon
TYPE [IND., SYNCH., ETC.) |[SYA/CH. STATOR SHIFT A/b
HP NAMEPLATE RATING SPACE HEATERS: WATTS
SERVICE FACTOR V/PH/HZ [ /[ [/
RPM AT FULL LOAD/NO. POLES / / TEMP. DETECT.: NUMBER ¢
VOLTS/PHASES/HERTZ 13800/3/¢ o [/ TYPE 27D
ENCLOSURE MNEMA wWPIT AIR FILTERS: TYPE
9C. RISE AT FULL S.F. LOAD ARRANGE FOR FUTURE FILTERS
TEMP. MEASUREMENT METHOD MOUNT COUPLING HALF Y5
INSULATION CLASS B EXTENDED LEADS, INCHES
INSUL. SPECIAL TREATMENT ENCLOSED COLLECTOR RINGS
SPECIAL HARDWARE REQ'D. PURGE CFM
C.T. FOR AMMETER 8Y VeNdos
FRAME NUMBER MOUNTED 8Y | Vewdeqa,
MOUNTING ASSEMBLY NUMBER
ROTATE FROM END OPP. CPLG. C.T. FOR DIFF. PROTECT. 8Y| Yendo4
BEARINGS TYPE SCEEVE MOUNTED 8Y VEVD 0a
LUBR ICAT I ON ForcE Feg;_z_; NUMBER REQ'D. -
END FLOAT (IF APPL.) INS. TYPE
N.E.M.A. DESIGN LETTER
AMPS.: F.L./LOCKED ROTOR / / SURGE PROTECTION BY Vexvodam
LOCXED ROTOR LIMIT, SECS. MOUNTED 8Y VaDaont
LB-FTZ L0AD AT MOTOR SHAFT — N
SECONDS TO ACCEL. ON __ #V. LIGHTNING ARRESTORS BY Vevdon,
NO. ALLOW. STARTS COLD/HOT VA / MOUNTED BY Z2rm
S EFFIC. 100%/75%/50% LOAD AMMETER FURN |SHED BY
$ P.F.  100%/75%/50% LOAD é / MOUNTED BY Lracnsie
$T. 6 F.V. ST/MIN/BREAKON / / LOCATION
TYPE
EXCITATION: TYPE BARussLESS
FURN | SHED BY AT0T0R VENDOA
ELECT. SUPPLY, REQ'D. — il
TESTS: (W = wiTNESSED)
N.E.M.A. STD. COMMERCIAL w)
| FULL PERFORMANCE
SHALT LIBRATI o) )
TEST CERTIFICATES REQ"D. YEC
WEIGHTS:  (uss)
NET/GROSS L /
MAX. ERECTION
MAX. NORMAL MAINTENANCE




135-334

FORM NO.

W

REQUISITION
FOSTER WHEELER ENERGY CORPORATION

PAGE ¢ OF /0

LOAD CHARACTER: [D(SMOOTH [_] MODERATE sHOCK
Piesat "y TARGE ST SFAGVP
outy: (X contimuous

CLIENT _AfL G CONTRACT NO. /S-2200 REQUISITION NO. DATE
SITE AMENPHIS , TEVA, ITEM NO. 2235. /321~A ¢/1¥/7
MATERIAL SPECIAL PURPOSE GEARS Cl C4
SERVICE cewvrmnife comPressen dawveNO. REQ'D. -3¢0y i 5
MFGR. MODEL C3 Cb
OPERATING CONDITIONS: PERFORMANCE :

BRIVEN UNIT RATING BHP AT RPM JOUTPUT RATIRNG: NP MECHAN | CAL HP THERMAL
DRIVER CONTINUOUS RATING BHP AT RPM | ACTUAL SERVICE FACTOR ___ DASED OM

CONTINUOUS SPEEDS: MAX . 4 MIN. RPM | OVER-ALL RATIO: YO 1.

MAX. LOAD TORQUE: LB-FT AT RPM | HP LOSS: AT RATED LOAD. AT NO LOAD.
SPECIFIED SPEED IS FOR DRIVER [j DRIVER UNIT BREAXAMAY TORQUE : LB-FT

sTarT: [ Loaoen (X umiDADED MAX. HEAT REJECTION OF LUSE OIL STV /um.
wRZ OF LOAD: LB-FT2 REFERRED TO DRIVER SHAFT | MAX. LUBE VISCOSITY PERMITTED FUR START sy

EUSEIATCE IS

NO. OF SPEED cwances: [ ]sinGte [ Joovse (]

MIN. SERVICE FACTOR /. S BASED OM __ /27070,
ASSEMBLY POSITION (PER API F16. A-1):
ROTATION, YIEWED FROM THE ODRIVER:
et suarT () ow [ cow
UTPUT SHAFT ov [ cow
LocaTion: (] INDOOR ouTDOOR ] ROOF
winTerizaTion: D4 ves [)po |

.4

Tvee: [ nemRinaaone (") oousLE wELICAL
D EPICYCLIC  [T]SINGLE HELICAL
T0OTH FomM: [ ]ixvOLUTE

DETAILS: Pigion INTERVED .

L.S.

GEAR

PITCH DIAMETER

FACE WIDTH

ACTIVE MIDTH

SITE CATA:
AMBIENT TEMPERATURE: /00 OF mAX. TO /7 _oF min.
UNUSUAL COMDITIONS:

RMS FINISH

HARORESS

FT/MIN. AT PITCH

LB/INCH OF FACE

area: D ct. / -6r. B -01v. 2. ] NON-HAZARDOUS.
COOLING WATER: TYPE Coog N/ ¥
INLETES op ZSPs1a.  OUTZ/BOF MAX. &_60PSIG.

FIRST CRITICAL RPM.

PEARING TYPE

BEARING SPLIT

— THRUST LOCATION |S)
APPLICABLE DOCUMENTS: THRUST TYPE
SE& PALE [/

HUNTING TEETH: DYES Iao
OUTPUT SHAFT EXTENSION: [ JCYLINORICAL TAPERED
INPUT SHAFT EXTENSION: CYLINDRICAL %TAP{RED
LUBE SYSTEM: [ ] BY GEAR MFR. PER PAGE NO.

[SHOP_TESTS: REQUIRED W) TNESSED (Jav omiERs: GEAR USES___ GPM AT PSIG

MECH' L RUN AT_ZA7LT 10D X, X,

FULL TORQUE WR2 OF SET: LB-FTZ REFERRED TO DRIVER SHAFT.

SPARE GEAR TRAIN: _ _

SOUND LEVEL MATERTALS: CASING: .

DISMANTLE- INSPECT-REASS'Y. PINION ~ INTERMED(ATE  LOM SPLED
GEAR RIM ;

CERTLEIED COPIES ALL TESTS Py CENTER & HUB

COUPLINGS:  yigu speep LOW SPEED SHAFT

HANUFACTURER BE~DIX O £8 KoPPrsgs SEARINGS

TYee Frex. DialnRA» HolSET :

LUBRICATION A/0u& MOVE MISCELLANCQUS:  [T]supPLY SPARE SET GEARING.

| Furmisnep By C o PRLXCON YEXVDO A L8S. NET: GEAR BASE AUX.

MOUNTED BY LBS. MAX. MAINTERANCE FOR

GUARD BASE PLATE BY GEAR MOUNTED BY

BY [ P.0. NO. [ SUPPLIER




FOSTER WHEELER ENERGY CORPORATTON @ MATERIAL REQUISITION

CENTRIFUGAL COMPRESSORS PAGE /0 0F /0
FOR ALGH FWREF.__ /5§ -~2220 [1 REQUISITION NO. ! DATE
S\E___ A1 EAPHIS, TEAN. 223C/32/~4 | 4, //v/79
SERVICE __ARA4u) GAs RooSTEAR_ \TEMW._S- 3ol SUPERSEDED BY
‘ CHG.,  DATE [CHG. | DATE

el o

7] s |

181 R

UTILITY DATA

ELECTRICAL:
CLASSIFICATI0K: 4 cuss | - GROUP B3 [ DIV. 1, R DIv. 2, [ ,
4OTORS /SO 4ip aND BELOW: 28O voLTS, __ -3 PHASE,— 5 O _ CYCLES.
MOTORS 22O 1P THROUGH _£.000 yp: _000 YOLTS, _~2 __ PHASE, — 60 CYCLES.
MOTORS ©5700 WP AND ABOVE: /5800  voLTS, 5 PHASE, ____G O  CYCLES.
ALARM SWITCHES® X AC, [J 0C. __/70_VOLTS, /___ PHASE, ¢ 0 CYCLES.
SHUTDOWN SWITCHES: Ra, Joc _~e yoLTs, _/ PHASE, é ©  CYCLES,
SWITCH EXCLOSURE: B EXPLOSION PROOF, 1 WEATHER PROOF, 0 .
STEAM: MAIN COMP. DRIVE AUX. DRIVES ‘
HAX. NOR. MIN. WAX.. WOR. MIN,
INLET Psig
INLET TT OF
EXH. Psig
In. HG. ABS.
% DEMOTES CONDITIONS AT WHICH STEAM RATE IS TO BE GUARANTEED.
COOL ING WATER: {3 FRESH, O SALT, R _(odovtlle TPER .
AVAILABLE AT — 75 psig o 28 oF, FOULING FACTOR 1001 (LIATER sr0€)
ALLOW TEMP. RISE  __ 20 O©F, ALLOW PRESSURE DROP ___ /S~ psi,
INSTRUMENT AlR: AVAILABLE TO CONTROL DEVICES AT 00 Psig.
DRIVER AND UTILITY SUMMARY
MO TORS: QUAN. MFR. TYPE ENCL. HP SF RPM
P4 COMPRESSOR ORIVE (i Sya/ wp r
M LUBE PUMP DRIVE 7eo VD I EXP PROF
[0 SEAL PUMP DRIVE
O
STEAM TURBINES: QUAN. MFR. TYPE STAGES HP RPM WR

[0 COMPRESSOR DRIVE
] LUBE PUMP DR{VYE
[0 SEAL PUMP DRIVE
0

DRIVERS MARKED X SHALL BE FURNISHED BY THE COMP. VENDOR. SEE PAGE OF THIS REQ'M. FOR COMPLETE
DETAILS OF THE MAIN COMPRESSOR DRIVE UNIT,

COOLING WATER CONSUMPTION: N TiON:
LUBE 0L COOLERS GPM %¢. RISE. COMPRESSOR URIVE _— Lb/Hr.
SEAL OtL COOLERS GPM OF. RYSE. EACH LUBE PUMP DRIVE  ———————— Lb/Hr.
INTER COOLERS GPM Of, RISE. EACH SEAL PUMP DRIVE  =—————— Lb/Hr.
6PM oF. RISE. Lo/Hr
GPM OF. RISE. Lo/He.
COMMENTS REGARDING UTILITIES: r

FORM 135-86A4



FORM NO. 135 - 901

W

REQUISITION
FOSTER WHEELER ENERGY CORPORATION PAGE 1 OF &

CLIENT Memphis Light, Gas & Water DivCONTRACT NO. 15-2200 REQUISITION NOC. DATE
SITE_ Memphis, Tennessee ITEMNO. C-3502 A/B 2235-1322 A 6-28-79
MATERIAL_H. P. Recvcle Gas Compressors Cl C4

OR c2 Cs
SERVICE c3 c6

II.

III.

Iv.

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

APPLICABLE STANDARDS AND SPECIFICATIONS

2200-1300A General Notes Requisition
2200-32A2 Reciprocating Compressors
2200-38A5 Synchronous Motors

2200-38A7 Medium Voltage Induction Motors

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.

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

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




\F / REQUISITION
- FOSTER WHEELER ENERGY CORPORRATION PAGE 2 ™ 6

CLIENT MEMPHIS LIGHT, LAS H wWATERLONIRACING. /5= 2200 | REQUSIIONNO. | DAIL
St A ERPIIS , TENM MW, c-FsoaApl2a3¢c-/322-4 |6/28/79
MATLRIAL RECIPROCATING COMPRESSURS Cl c4
SERVICE 4,P._REcyce e NO.REQD. Tew o 2 R S
MFGR. MODEL C3 Cé

APPLICABLE SPECIFICATIONS INSTALLATION OATA

COMPRESSOR UNIT WILL BE iNSTALLED IN AM:
P OUTDO0R UNPROTECTED LOCATION
(3_ENCLOSED BUILOING

RECIPROCATING COMPRESSORS AND ATTENDANT EQUIPMENT COVERED IN
THIS REQUISITION SHALL 8E FURMISHED IN ACCORDANCE WITH THE

136-317

FORM NO.

FOLLOWING SPECIFICATIONS: a V
| Sec _Page / sAROMETER 7% 7 PS4 ALTiTUDE 2@ 3 P71,
AMBIEXT TEMPERATURES: _ “@ o OF MAX. /7% v
- , ]
CONDITIONS OF SERVICE (EACH MACHINE)
SERY)CE R2Ecyd & e T
STAGE . / 2 ] o
GAS COMPRESSED SEF RB&EcCo)
REAHEWIER FLOW, LB/YR| /©Cf, (70| 208,688 R
MOL. WEIGHT Y2.6Y Y2.79 ]
Cp/Cv o SUCTION /- 29 /29 B
| CalCv v -DIsCHARGE | -
COMP. o SUCTION, 7 /. 0 -,
COMP. o DISCHARGE, Z . .
SUCTION PRESSURE, PSIA €’) 0.5 /02.5" -
SUCTION TEMPERATURE, °F 702 /02 e
DISCHARGE PRESSURE, PSIA  (2) /Y. S 207.° ]
DISCHARGE TEMPERATURE, OF ]
SCFM o 14,7 PSIA & 60°F (DRY) 1 r6,036 39830 ]
INLET CFN_{CORRECTED)
ARAKE HORSEPOWER/STAGE — . -
TOTAL 84P INCL. GEAR LOSS
) vPs7R EeArNE oF SUt770 & DAARPER. i 1
(%) Do irnenm FedeGl oF PYSCHARGE DAPER.
GAS ANALYSIS
COMPOSITION MOL. WGT. woLt MLY% MOLY MOLS MoLY,
S ..__,____C__Q's:_._ 82 S' 70' el - R, [ ‘,_
- — /4, S & 8 $9 | _ S N
—— - ﬂg,o — 2'4 /'O — .
e o _COS /', - o, 9___ ] [EPESUURY S (NSNS S N
CHy | i} OS5
_€o N N A S-S 4 S e
) /JL - - 2% TR N - N - N R - Y IS S
N NH3 €S e ‘ B
Ve _ . 4 1. AEs_ .. S S -
~~~~~~~ — SRt & . -
REMARKS : e I J

BY Wep ___  Tpono._____ —_[SUPPLIER




135-312

FORM NU.

REQUISITION

FOSTER WHEELER ENERGY CORPORATION

PAGE ¥

OF &

CLIENT ML e/

CONTRACT NO. /§-2202

REQUISITION NO. DATE

SITE MEMPIIS, T/

ITEMNO.  C- 357034,

223¢-/322-4

MATERIAL

RECIPROCATING COMPRESSORS

9 ¢4

‘/"QZZ$ ‘

SERVICE H. P REcCYcCLE

NO.REQ'D. 7 «/o

€2 s

MFGR.

MODEL

C3 Cb

' DISCHARGE S1ZE/RATING/FACING

SPEED, RPM_
_SERVICE

MAX, ALLOWABLE

MIN. ALLOWABLE

SIAGE

2.

_NO._OF CYLINDERS/STAGE

pu—

SLNGLE/DQUBLE ACTING

BORE, INCHES

STROKE, INGHES

RATED PISTON SPEED, FPM

(~74x Loo

Pa1)

PUSTON i1 SPLACEMERT, JFM

_YOLUMETRIC EFFICIENCY, %

ROD DiAMETER, INCHES

CMAX. ALLOW, ROD LOAD, TJ/C
RATEC RQD_LOAD, T/C

SLYL. MAx, ALLOW, WORKING PRESS,, PSIG

YL, MAX. ALLOW. WORKING TEMP, OF
HYDROSTATHC TEST PRESS. PSIG

_RELIEF

CSUCTION SIZE/RATING/FACING

o

COMPRESSOR MATERIALS

LYLINDER = _ .

LYLINDER LIMER .

PLSTON

_PISION RiNGS

PISTON RQQ

YALYE SEATS

_YALYE STOPS

YALYE PLATES . __

YALYE SPRINGS

DISTANCE PIECE

LUBRICATION

STANDARD

A

FRAME AND RUNMING GEAR

(JTe0 COMPARTMENT

U EXIRA LONG SINGLE COMPARTMENT |

(O SPLASH SYSTEM

CYLINDERS AMD ROD PACKING

DRIVEN 8Y PI COMPRESSOR SHAFT

4

{73 ELZCTRIC HOTOR

P PRESSURE SYSTEM INCLUDING
[ SHAFT (IMOTOR __ ORIVEN 01L PuMP

L] STEAM COIL

COMPRESSOR PACKING

{3 FULL FLOATING YENMTED METALLIC

DK sIAnDagD FifROMS OR TEFLON |

OstEaMco
Y ELECT. HEATER WiTH THERMOSTAT

| (2 MAND OPERATED 01L PuMP FOR STARTING _|

L1 .

UX _ AMOTOR. DA VEA

A, FORCE FEED LUBRICATED
(] NON LUBRICATED  TYPE

RoTARY Ot PumsmP |

(7 ELECT. HEATER WITH THERMOSTAT
{7 b LURE DESIGN . _ .

L

-

REMARKS:

() @Quore An

BY [p.0. NO.

ERTNA  FOrt DusL FILTERS AND CO0cERS




135313

FORM NO.

\‘.w) REQUISITION
= FOSTER WHEELER ENERGY CORPORRTION PAGE ‘;’ OF £
CLIENT __ ArL G/ CONTRACT NO. /8§~ 2200 REQUISITION NO. DATE
SITE MEMPHIS , TENA. ITEMNO. € ~3S01 A 12235-/222-A ¢/28/729
MATER TAL RECIPROCATING COMPRESSORS il c4
SERVICE M, P Recyceé” NO.REQ'D. 7 evo C2 C5
MEGR MODEL C3 C6
ACCESSORIES COMPRESSOR CONTROL
COMPRESSOR MFR SHALL FURNISH: L o START UP UNLOADING A7 SA/UAL. & EXT10-PAEATIC
DCORIVER AS DEFINED ON ORIVER DATA SWEET _ . Suerron) _VALVvE _pveoapeEns.
D PULSATION (DAMPERS) {YOLUME BOTTLES) ——
{1 ANALOG STYOY U S U P
{3 IMIERSTAGE PIPING . .. __ ... _ - OPERATING CONTROL _ _ B
() INTERCOOQLERS . __ . . . . i
(1MOISTURE SEPARATORS WITH TRAPS __ ]
) AETERCQOLERS }
(O AIR INLET FILTER -
{3 RECEIVER . _
[J COOLING WATER PIPING FOR EACH CYLINMOER
0 PACKING AND PLUMGER COOLING QL SYSTEM
a . I
o_
O -
o _ —
L]
ALARMS AND SHUTDOWNS INSPECTION AND SHOP TESTS
COMPR. NFR. SHALL FURNISH COMTACTS- FOR: x_s_ﬁgP’MSPECHON B8Y PURCHASER DURING FABRICATION o
ALARM SHUTDOWN S MARUFACTURER'S STANDARD SHOP TESTS
| __Low LUBE OJL PRESSURE O X JCBARRING OVER TO CHECK CLEARANCES .
}_ LOW LUBRICATOR OIL LEVEL X O [0 RUNMING TEST WiTH SHOP DRIVER D
| HIGH ENGINE JKT WATER TEMp, (O Q W AYDROSTATIC TEST FOR EACH CYLINOER .
Med DiscH. oas TEMP QO v CJ HELIUM LEAK TEST . L
Hice 1BrATIIA 0 x '® . — -
—— O a 0 —_——
e a (8] O -
| REMOTE SHUTDOWN S ELECTRONMIC ~ (D pweuATIC O ____ O _ — e .
__ALARM CONTACTS SWALL; _ (JQPEM TO SOUMD ALARM | _PURCHASER RESERYES RIGHT TO WITMESS ANY OR ALL SHOP . ___
OCLOSE TO SOUND ALARM TESTS AND SHALL HAYE ACCESS TO MFGR'S, SHOP DURING = _ __
SHUTDOWM CONTACT SHALL: (D OPEN TO SMUTDOWN . . |  FABRICATION. e
O £1L0SE _T0 SHUTDOWN
WEIGHTS AND O! MENSIONS
S e, TQTAL WEIGKT (MCL. COMPRESSOR. DRIYER § BASEPRATE. . ___ .. _
—— _ERECTION WEIGHT
I L MAX. MAIXTEMAMCE WEIGHT
—— FLOQR SPACE: LENGIN  _  wiomw
e . ... HEIGMT . ___ R
L - . - _ .| ROD REMOYAL DISTAMCE S —

ADD!TIONAL DATA;

- — -

{P.0. NO.

“TSUPPLIER




1356-320

FORM NO.

(7]

REQUISITION

FOSTER WHEELER ENERGY COUORPORATION PAGE §~ OFL
CLIEN] ML G/ CONTRACTNQ. /§-2200 REQUISITION NO. DATE
SITE MEAPHIS , TEAN. ITEMN).  €-36o0x-W12235-/322-A4 16¢/289/734
MATERIAL 7 RECIPROCATING COMPRESSORS B Ll ¢4 B
SERVICE M, P REcycLE NO. REQ'D. 7w/ Cz C5 R
[MFGR. MODEL C3 C6
UTILITY DATA UTILITY SUMMARY
[RTGTITTN AR LOCKED FULL LOAD
AReA Cuassiticaion: C& /. Ga. 3, oiva He CROTQR AMPS AP
MOTORY: 6500 wp ¢ OVERIZBOOOLTS _ 3 PH. G O CYC. . [MAIN DRIVER . e —
2004 6000 1p Yoeoas 2 pi. 6.0 Cyc.  |uaiy LusF 0u pudp o —
 /Sowp g igss Yéovours 3 M. o O CYC. fn-G SET _ _ _4_ _ ——
_AUX, MOTOR ENCLOSURE; I _ |MECH. UBRICATOR _. .. . - —
INSULATION TYPE: __ IEMP, R{SE; STARTING AIR COMPR .
ALARM SWITCHES: QSAC O0C  yOMTS/Z0 _ 4. / g 60 S _
JRIP SWITCHES:  JRFAC J0C  YOLIS /7o PH. / Y .
SWITCH ENCLOSURE & PC 05204 PrROOALS  [LUBRICATOR HEATER  _ ... wATIS_
ELECT, MEATERS: YOLTS PH. ¢ye. FRAME HFATER AAITS.
SUPPLY; PRESSURE 7§ PS1G e, 88 o IN DRJVER £/HR
! RETURN: PRESSURE 6 O PSIG CTewp, /7 B8 °F, wAx,  liuBE DRIVER #/HR L
" SOURCE  COde y vl Z@y(_/(roume FACTOR __, 00 ) —_
EELm
_ MAX NORM. MiN, RATED RPM % 100 78
' INLET PRESS., PSIG . BTU/HP[HR _ e
NLET TEMP,OF o A R e
s e
L2d_PRESS STEAM AVAIL & BSI1G of | _GPM . INLET OF  QUTLET OF. AP+ _
r.m COMPR. CYLINDERS
SEE _ENGINE DATA SHEET FOR GAS ANALYSIS LUBE 0iL COOLER — - —_
AYAIL. PRESSURE BSiG ¢ of TURS. CHG. COOLER o
| MEATING ¥ALYE. BTW/CULFT. WY WY |ENGINE JACKETS. S .
3 4STRuMENL AIR SupPtyl  psig . ENG. JKT. COOLER ) o
REMARKS: e o
L
R .
BY [P.0_No. TsuPPLIER ]




ORM 135-50

FOSTER WHEELER CORPORATION LPECIAL ELECTRICAL MOTORS PAGEL OF &
REQUISITION NUMBER DATE
F.W.C. CONTRACT 4 -2200 [22385-/32 =B |°/2 /79
FOR: mMmeoew/ | SUPERGEDED BY CHANGE NO:
SITE:__AeMPHIN, TeA/A/ . cl 3 [0}
MANUFACTURER: CZ cy Co
APPLICABLE DOCUMENTS: SITE DATA:
MOTOR SPECIFICATION Sex= LAl & | ALTITUDE 2§ 3 FT. BAROMETER /2 ¢/, 7
PREP. FOR SHIPMENT AMBIENT /00 OF. MAX. TO_/ 7 OF. MIN.
GENERAL NOTES ATMOSPHERE
INSTALLED  [Jinooor  (Routooor [J
AREA [RcL. J -6R.B-0iv. 2. [JNON-HAZARDOUS.
"I TEM NUMBERS | €-3502 % | TEM_NUMBERS
TOTAL QUANTITY _TwWo ACCESSCRIES:
DRIVEN EQUIPMENT REYP. CoMPRETIY BASE | By Cor1A | yexp o,
TYPE {IND., SYNCH., ETC. | SIAMCH STATOR SHIFT —
HP NAMEPLATE RATING SPACE HEATERS: WATTS
SERVICE FACTOR V/PH/HZ [/ [/
RPM AT FULL LOAD/NO. POLES /[ / TEMP. DETECT.: NUMBER [A
YOLTS/PHASES /HERTZ Yeoo Bleo| [/ TYPE AT D
ENCLOSURE NErIA AT AIR FILTERS: TYPE
9C. RISE AT FULL S.F. LOAD ARRANGE FOR FUTURE FILTERS
TEMP. MEASUREMENT METHOD MOUNT COUPLING HALF Yyes
INSULATION CLASS 8 EXTENDED LEADS, INCHES
INSUL. SPECIAL TREATMENT ENCLOSED COLLECTOR RINGS
SPECIAL HARDWARE REQ'D. PURGE CPM
C.T. FOR AMMETER BY VEMb o
FRAME NUMBER MOUNTED 8Y vend 9,
MOUNTING ASSEMBLY NUMBER
RCTATE FROM END OPP. CPLG. C.T. FOR DifF. PROTECT. BY )/ EMDIN
BEARINGS TYPE SL&EEVE MOUNTED BY Vevp i
LUBRICATION FORe€ Fy¢ NUMBER REQ'D. —
END FLOAT (IF APPL.) INS. TYPE
N.E.M.A. DESIGN LETTER
AMPS.: F.L./LOCKED RQTOR / . [ SURGE PROTECTION BY Vwblf‘
LOCXED ROTOR LiMIT, SECS. MOUNTED BY VW-DJK
LB-FT2 LOAD AT MOTOR SHAFT
SECONDS TO ACCEL. ON __ 3V. LIGHTNING ARRESTORS BY  |/gw/'Dgn
NO. ALLOW. STARTS COLD/HOT / / MOUNTED BY VeI
% EFFIC. 100%/75%/50% LOAD VA AMMETER FURN ISHED BY Purcirds en
% P.F.  100%/75%/50% LOAD VA A MOUNTED BY -
%T. @ F.V. ST/MIN/BREAKDN / / LOCATION
TYPE
EXCITATION: TYPE
FURN ISHED BY
ELECT. SUPPLY, REQ'D.
TESTS:  (w = wiThESSED)
o N.E.M.A. STD. COMMERCIAL ()
L FULL PERFORMANCE
Sl /IW (#)
TEST CERTIFICATES REQ'D. - yes
WEIGHTS:  (uss!
NET/GROSS /[ /
MAX. ERECTION
MAX. NORMAL MAINTENANCE




@ REQUISITION
FOSTER WHEELER ENERGY CORPORATION PAGE 1 OF 6

CLIENTMemphis Light, Gas & Water Div{ONTRACT NO. 15-2200 REQUISITION NO. DATE
SITE Memphis, Tennessee ITEM NQ. C-3503 A/B 2225 ~i1323-A 22 June 79
MATERIAL_L. P. Recycle Gas Compressor Cl C4

OR C2 5
SERVICE C3 C6

FORM NO. 135-901

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 0il 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

ITI. 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

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

BY SJ | P.0. NO. | SUPPLIER




FOSTER WHEELER CORPODRATION RECIPROCATING COMPRESSOR DATA SHEET

110 SOUTH ORANGE AVENUE, LIVINGSTON, NEW JERSEY MATERIAL REQUISITION PAGE 2 OF

FOR M LG W F.N. REF. |§ = 2200 REQUISITION NO, DATE
SITE HEWPHIS, TENN . 2235-1323-A ||[224dvne 79
SERVICE L,P. REeyeris Gis CoMPRESSOR  \TEM M.C=35p03 A -
MANUFACTURER = SUPERSED
SIZE AND TYPE 0. REQ'D. . CHG. DATE CHG. DATE
DRIVER _ )R(HOTOR C]GAS_EMGINE ) ¢l hd
GEMERAL NOTES REOUISITION 1300=-HA 1S AN 2 cs
INTEGRAL PART OF TH!S REQUISITION. 3 ¢s

APPLICABLE SPECIFICATIONS INSTALLATION DATA

COMPRESSOR UNIT WILL BE INSTALLED IN AN:
RECIPROCATING COMPRESSORS AND ATTENDANT EQUIPMENT COVERED IN X O0UTDOOR UNPROTECTED LOCATION
THIS REQUISITION SHALL BE FURNISHED IN ACCORDANCE WITH THE ] ENCLOSED BUILDING

FOLLOWING SPECIFICATIONS: ;o ppre e 3
BAROMETER | Hs 7 PSIA aTiTuoe €63 F1.
AMB|ENT TEMPERATURES: 100  of max, 1 7_oF min,

——

CONDITIONS OF SERVICE (EACH MACHINE)

SERVICE PESIGN
STAGE
GAS COMPRESSED L.P RECYCLE
RELATIYE HUMIDITY
MOL. WEIGHT 3,49
Cp/Cv & SUCTION 1,29
Cp/Cv @ DISCHARGE
COMP. @ SUCTION, Z e O
COMP. o DISCHARGE, Z
SUCTION PRESSURE, PSIA 25,5
SUCTION TEMPERATURE, °F 240
DISCHARGE PRESSURE, PSIA 44,5
DISCHARGE TEMPERATURE, °F Miy 360

_Mass FLow , L8/uR le 187
INLET CFM_(CORRECTED) 2522

BRAKE HORSEPOWER/STAGE
TOTAL BHP INCL. GEAR LOSS

hertstmst—————————————————————————

GAS ANALYSIS

CONPOSITION MOL. WGT. MOLY% MOL% MOL% MOLY MLY%

Hpe O
CO2
H: S
cCOS
CMHy )
co
NHz o, 4
SELEXOL |

Hz

MO ||

Lol g
SO

REMARKS :

135-107



FOSTER WHEELER CORPORATION
110 SOUTH ORANGE AVENUE, LIVINGSTOW, NEW JERSEY

RECIPROCATING COMPRESSOR DATA SHEE%

NATERIAL REOUISITION PAGE 3 OF
FOR ML G W £ow. ogf 1S - 2200 REQUISITION NO. DATE e
SITE___MEMPHIS, TENN, 2235-1323=A||22 dvne 77

SERVICE L+ Po RECYCLE Gas CoMPRESSOR

HANUFACTURER

1M %0, (= 3503 #/R

SUPERSEDED BY

SIZE AND TYPE

-
.

NQ. REQ'D

CHG.

_DRIVER _ TIMOTOR

T GAS ENGINE

(13

GENERAL MOTES REQUISITIQN

1300~-A

1S AN

Cs

INTEGRAL PART OF THIS REQUISITION.

cé

SPEED, RPM
SERVICE

e ————— — et — ——

MAX. ALLOWABLE

PESIGN

MIN, ALLOWABLE

STAGE

NO. OF CYLINDERS/STAGE

_SINGLE/DOUBLE ACTING

BORE, INCHES

STROKE, INCHES

RATED PISTON SPEED, FPM _(MAX. B0OO)

PISTOM DISPLACEMENT, JFM

YOLUMETRIC EFFICIENCY, %

AVG. VALYE VELOCITY, FPM

ROD OIAMETER, INCHES

MAX. ALLOW. ROD LOAD, T/C

RATED ROD LQAD, T/C

CYL. MAX. ALLOW, WORKING PRESS,, PS!G

_CYL. MAX, ALLOW, WORKING TEMP,,OF

HYDROSTATIC TEST PRESS. PSIG

~RELIEF YALYE SFTTING

SUCTION SIZE/RATING/FACING

DISCHARGE S1ZE/RATING/FACING

COMPRESSOR MATERIA

CYLINDER

_CYLINDER LINER

_PISTON

—PISTOM RINGS

_P1STON ROD

YALYE SFATS

YALYE STOPS

YALYE PLATES

VE _SPRINGS

DISTANCE PIECE

LUBRICATION

(] STANDARD FRAME_AND RUNNING GEAR 4 CYLINDERS AND ROD PACKING

JREXTRA LONG SINGLE COMPARTMENT | [JSPLASH SYSTEM DRIVEN 8Y )X( COMPRESSOR SHAFT

0] TW0_COMPARTMENT JR(PRESSURE SYSTEM INCLUDING O ELZCTRIC MOTOR
(O SHAFT CIMOTOR __DRIVEN OIL PUMP | (] STEAM COIL

COMPRESSOR PACKING

{J HAND_QPERATED OiL PUMP FOR STARTING

[ ELECT. HEATER WITH THERMOSTAT XW

(] STEAM CO{L

[J MONM I {IBF DFSIGN

X{ STANDARD FlBRONS o€ TEFLON

" ELECT, MEATER WITH THERMOSTAT

(0 FULL FLOATING VENTED METALLIC

XFORCE FEED LUBRICATED

KW

DRIVEN ROTARY @iL

[J NON_LUBRICATED TYPE

PumMPp

REmaRks: Y QUOTE AN EXTRA FoR  DUAL FEILTERS

AND COPOLERS

+35-108



FOSTER WHEELER CORPORATION

RECIPROCATING COMPRESSOR DATA SHEET

110 SOUTH ORANGE AVENUE, LIYINGSTON, NEW JERSEY MATERIAL REGUISITION PAGE 4 of &
FOR ML 6 W Fw. REE. 1§ =2200 REQUISITION NO. DATE
site MEMYHIS, TENN, _f12235-1323~A 22 June 79
- ™
SERVICE kP RECYELE GAS COMPRESSOR  11emno. C= 3503 77 SUPERSEDED 8Y
MANUFACTURER -
SIZE AND TYPE NDO. REO'D. = CHG. DATE CHG. DATE
DRIVER []MOTOR CJGAS ENGINE 0 ¢i 4
GENERAL MOTES REQUISITION 1300 - A 1S AN, ) cs
INTEGRAL PART OF THIS REQUISITION. 3 6

ACCESSORIES

COMPRESSGR CONTROL

COMPRESSOR MFR SHALL FURNISH:

START UP_UNLOADING MANV AL ELECTRO -PNEUMATIL

XDRIVER AS DEFINED ON DRIVER DATA SHEET

\INLET VALVE UVUNLOADERS,

S PULSATION (DAMPERS) (YOLUME BOTTLES)

() ANALOG_STUDY

{5 INTERSTAGE PIPING

OPERATING CONTROL MANVAL ELETRP = PNSUMBTIC

{J INTERCOOQLERS

INLET VALVE UNLDADERS FOR O, 25,

JMOISTURE SEPARATORS WITH TRAPS

50, 75 aNp 1002 of DESIGN

] AFTERCOOLERS

CAIACITY,

O AIR IMLET FILTER

) RECEIVER

[JCOOLING WATER PIPING FOR EACH CYLINDER

O PACKING AND PLUNGER COOLING OfL SYSTEM

ODOo0O0 0o

ALARMS AND SHUTDOWNS

INSPECTION AND SHOP TESTS

COMPR. MFR. SHALL FURMISH CONTACTS FOR:

X[ SHOP INSPECTION BY PURCHASER DURING FABRICATION

ALARM SHUTDOWN
LOW LUBE OIL PRESSURE D) X
LOW {UBRICATOR OiL LEVEL O O
__HIGH ENGIME JKT WATER TEMP. _ (OJ p-}
HIGH DISCH, GRS TEMP 0O X
HICH VIBRATION O j-"of
hOW ©OIL PRE(SURE a ¢
a |

__REMOTE SHUTOOWN [ ELECTRONIC O PNEUMATIC (3

ﬂMANUFACTUﬂER’S STANDARD SHOP TESTS
RBARRING OVER_TO CHECK ARAN

(3 RUNNING TEST WITH SHOP DRIVER

D HYDROSTATIC TEST FOR EACH CYLINDER_
T HELIUM LEAK TEST

oooo

—ALARM CONTACTS SHALL;  CJOPEM TO SOUND ALARM

PURCHASER RESERYES RIGHT TO WITMESS AMY OR ALL SHOP

(JCLOSE TO SOUND ALARM

JESTS AND SHALL HAVE ACCESS TO MFGR'S. SHOP DURING

- SHUTDOWN CONTACY SHALL: [ OPEN TO SHUTDOWM

FABRICATION,

{3 CLOSE TO SHUTOOWN

WEIGHTS AND D! MENSIONS

TQTAL WEIGHT {NCL. COMPRESSQOR, DRIVFR & BASFPLATE

MAX., ERECTION WEIGHT

MAX, MAINTENANCE WE{GHT

FLOOR SPACE: LENGTH WIDTH

HEIGHT

VAL DISTANCE

ADD | TIONAL DATA:

135-109



. JRM 135-50

FOSTER WHEELER CORPORATION SPECIAL ELECTRICAL MOTORS PAGE S OF &
REQUISITION NUMBER DATE
F.W.C. CONTRACT | §-22255 2235 - 323 M 22 J ke 0
FOR: MLGW ITEM, ¢ =3503 &/ | oUPERSEDED BY CHANGE NC:
SITE: _MEMPHIS | TENK . Cl c3 [0
MANUFACTURER: CZ CY 1Ch
APPLICABLE DOCUMENTS: SITE DATA:
MOTOR SPECIFICATION ALTITUDE 263 FT. BAROMETER 14,7 psip
PREP. FOR SHIPMENT AMBIENT 100 OF. MAX. TO 17 OF. MIN.
GENERAL NOTES ATMOSPHERE __ -
esTaLLED  [Jinooor  PJoutooor [
Aarea DBfcu. L -6r f_?~ow._2;. ] HON-HAZARDOUS .
"I TEM NUMBERS t-3503 | TEM NUMBERS
TOTAL QUANTITY ACCESSORIES:
DRIVEN EQUIPMENT BASE VENDOR
TYPE (IND., SYNCH., ETC.! IND . STATOR SHIFT
HP NAMEPLATE RATING SPACE HEATERS: WATTS |
SERVICE FACTOR V/PH/HZ [ [ [/
RPM AT FULL LOAD/HO. POLES / [ TEMP, DETECT.: NUMBER A
VOLTS/PHASES/HERTZ Looo [3/60 [ [ TYPE 2TD
ENCLOSURE weé L AIR FILTERS: TYPE
OC. RISE AT FULL S.F. LOAD ARRANGE FOR FUTURE FILTERS
TEMP. MEASUREMENT METHOD MOUNT COUPLING HALF - YES
INSULATION CLASS -3 EXTENDED LEADS, INCHES
INSUL. SPECIAL TREATMENT ENCLOSED COLLECTOR RINGS
SPECIAL HARDWARE REQ'D. PURGE CPM
C.T. FOR AMMETER BY MENDOR,
FRAME NUMBER MOUNTED 8Y VENDOR
MOUNTING ASSEMBLY NUMBER
ROTATE FROM END OFP. CPLG. C.T. FOR DIFF. PROTECT. BY| ¥ ENDOR
BEARINGS TYPE SLEEVE MOUNTED BY VENDOR
LUBR I CAT 1 ON olL NUMBER REQ'D. |
END FLOAT (IF APPL.! INS. TyPE
N.E.M.A. DESIGN LETTER
AMPS.: F.L./LOCKED ROTOR / / SURGE PROTECTION 8Y VENDC;{
LOCKED ROTOR LIMIT, SECS. MOUNTED BY VENDSCR
LB-FTZ | OAD AT MOTOR SHAFT
SECONDS TO ACCEL. ON __ %V. LIGHTN ING ARRESTORS BY VETISDR
NO. ALLOW. STARTS COLD/NQT / / MOUNTED BY VENDOR
S EFFIC. 100%/75%/50% LOAD /] AMMETER FURN ISHED BY PURCEYRSEL
$ P.F.  100%/75%/50% LOAD / / MOUNTED BY
$T. @ F.V. ST/MIN/BREAKDN / [ LOCATION
TYPE
EXCITATION: TYPE
FURN I SHED BY
ELECT. SUPPLY, REQ°D.
TESTS:  (w = wiTwesseD)
N.E.M.A. STD. COMMERCIAL
FULL PERFORMANCE
TEST CERTIFICATES REQ'D. v ES
WEIGHTS:  (uss!
NET/GROSS / /
MAX. ERECTION
MAX. NORMAL MAINTENANCE




FOSTER WHEELER CORPORATION

RECIPROCATING COMPRESSOR DATA SHFéT

110 SOUTH ORANGE AVENUE, LiVINGSTON, NEW JERSEY MATERIAL REQUISITION PAGE of
o MLGW s |5=2200 REOUISITION NO. DATE
sie MEMPHIS | TENA 2235 =1323~R ||22Jvne 77
servicE by Pe RESYCLE GAS CoMPREUOR 1eu w, C=35037
SUPERSEDED BY
MANUFACTURER
SIZE AND TYPE NO. REQ'D, <= CHE. CHG.
DRJVER [ MOTOR () _GAS ENGINE o ¢l ey
GENERAL NOTES REQUISITION 15 AN c2 cs
INTEGRAL PART OF THIS REQUISITION. €3 Cé
UTILITY DATA UTILITY SUMMARY
EEcrical . {[ELECTRIC] LOCKED FULL L0AD
aRA cLassIFicaTion: Che ) , 6. BAD  Div. 2 4e ROTOR AMPS AMPS
moToRS: G500 ne & overl3®OOyoLrs 3 . £ O crc. MAIN DRIVER
200 [P6000 1p4%®0 o115 3 . 6 cre. M tuse onn pump
LSDHP & LEss 40 vours 3 e, cre. M=G SET
AUX. MOTOR EWCLOSURE: MECH. (UBRICATOR
TEMP, RISE: STARTING AIR COMPR,
ALARM SWITCHES: & cowKldOyprs 1 . SO cye
121p swiTcHes:  Wac Ooch2@vorys | 80 .
_SWITCH ENCLOSURE  EXPLOSI1ON  PROOF LUBRICATOR HEATER . HATIS.
ELECT, MEATERS: VOLTS PH. eYC. | FRAME HEATER WATTS
SUPPLY: PRESSURE 2.5 psia . 88 o X DRIVER SR
RETURN: PRESSURE © © psig tewp. 11L& oF. wax.  |iuse priveR £/HR
SOURCE COOLING  TOWER  FOULING FACTOR o @O}
SiF] B
A, NORM. MIN, RATED RPM 2% 100 75
_INLET PRESS., PSIG BTY/HP/HR
INLET TEMP,OF | TOTAL BTU/HR
EXH PRESS. CO0LING WATER)
LOW PRESS STEAM AVAIL @ PS1G of GPM _ ANLET OF QUTLET OF _AP PSI
[EEEI:EZS] { COMPR, CYLINDERS _ -
SEE ENGINE DATA SHEET FOR GAS ANALYSIS LUBE 0L COOLER
AYAIL. PRESSURE PSIG e ofF TURB, CHG. COOLER
HEAT ING YALYE, BTU/CU. ET. LHY HHY ENGINE_JACKETS
LIMSTRUMENT AIR SUPPLY] pslg ENG. JKT. COOLER

REMARKS:

135-110



FORM NO. 135-302

REQUISITION

FOSTER WHEELER ENERGY CORPORATION race OF

CLIENTIEMPHIS A/é#ffg;;’ £UHTER L1V CONTRACT NO. /5-2200 REQUISITION NO. DATE
SITE _EMPHIS, TENN. ITEM NO. A~ 350/ A/58 2235 13/~ 4 &/4/79
maTeRIAL  CENTRIFUGAL PUMP NO.REQ'D. JwoO(2) C1 c4
SERVICE 2 = c2 C5
MER. MODEL SIZE C3 C6

1 OPERATING CONDITIONS, EACH PUMP PERFORMANCE

2 | LIQUID Sowl cowDENSHTE V. S. GPM RATED 800 PROPOSAL CURVE NO.

3 | PUMPING TEMP DEG F //0 U.S. GPM NORMAL 542 SPEED RPM NO. STAGES

4 | MAX.P T, DEG F //© MAXSUCTIONPSIG 2.8 NPSHR_FT (H20) MIN CONT. GPM

5|s. G ATPT 0.9 8 DISCH. PRESS. PSIG 4 SHUTOFF HD. FT % EFF. @ RATED GPM

6 | VAP. PRESS. , PSIA@PT /4.3 SUCT. PRESS., PSIG S2.2 BHP @ RATED GPM MAX BHP

7 { visC.@ PT,CP DIFF PRESS., PSI _42.8 IMPELLER DIA. IN RATED MAX MIN

8 | CORR./ ERQS. FROM S47, DIFF. HEAD, FT 1780.9 MAX. ALLOW, CASING PSIG/DEG F /

9| W/ S NVH NPSH AVAIL, FT 25 HYDROSTATIC TEST PRESS. PSIG

10 | PCT & SIZE SOLIDS (MEAS. TO X ¢_PUMP [;]Q SUCT.FLGf MAX POSSIBLE DISCH. PRESS. PSIG

11 CONSTRUCTION ___ ROTATION FACING COUPLING [ cW Q CcCcwW
12 [ CASING SPLIT AXIAL RADIAL CONNECTIONS SUCTION DISCHARGE
13 | CASING VOLUTE 5  SINGLE [ ] DOuBLE [ ] DIFFUSER§ SIZE, INCHES

14 | CASING SUPPORT PR FOOT  [T] CENTERLINE RATING/FACING
15 B BRACKET [ JVERTICAL IN-LINE LOCATION

16 | CASING CONNS. DXIVENT [ DRAING)( ] GAUGE —J DRIVER

17 | IMPELLER TYPE CLOSED FURNISHED BY g PUMPMFR | | OTHERS
18 | IMPELLER MTG. [ JBETWEEN BRGS & OVERHUNG MOUNTED 8Y S PUMP MFR || OTHERS
19 |[wear rINGs [ casinGg & ivperLer [ INLET [(] BACK §& MOTOR: ITEM NO. TYPE /NpucTroN
20 | BEARINGS-TYPE: RADIAL SFAHLL THRUST SA4LL- HP RPM FRAME NO.
21 | BEARINGS-LUBE: 5 =RmING [ ] FLOOD [] FLINGER ENCL. INSUL. S. F.
22 (] oiemist  [T] PRESSURE LUBE MFR v 46O PH 3 HZ&O
23 | COUPLING: MFR_THOMAS TYPESS.DISC GUARD TYPE FLA LRA LUBE
24 | DRIVER HALF MTD BY B PUMP MFR [ DRIVER MFRL_JOTHERS THRUST(VERT) LB up DOWN
25 | SHAFT SEAL TYPE ] packing ] MECHANICAL (] TURBINE: ITEM NO. MFR.,
26 PACKING MFR, TYPE SIZE NO. RINGS REFER TO PAGE , ATTACHED
27 SEAL MFR, MODEL J.CEMWE TYPE 9B TESTS REQUIRED WITNESSED CERTIFIED
28 MFR, CODE RF-/D/ API CODE BS76 L SHOP INSPECT X
29 | BASEPLATE.  DAEXTENDED FOR DRIVER X DRAIN RIM PERFORMANCE d ] g
30 NPSHR 1 [ 4
31 WATER COOLING & SEAL FLUSH PIPING HYDROTEST X {:_] g
32 | WATER COOLED [] BEARINGS[ ISTUFFING BOX JACKET ] 1—:—L _[:]_
33 (] GLAND [ JPEDESTALS MATERIALS -API CLASS-
34 | C. W, PLAN WITH [ ] cs [Jss ] TueinG [ ]PIPE CASING &\ S7EEL IMPELLER 3/6 S.S.
35 TOTAL COOLING WATER REQUIRED, GPM SHAFY [/ 7-42 PN SLEEVE 3'/75.5,
36 | seaL FLusH, pLaN//. witH B csl ] ss DX TusInGg [(IPiPE WEAR RINGS ¢ GLAND
37 EXT. FLUSH, LIQUID @ DEGF GPM PSIG MHAILROFRCLD 3/6 5.5,
38 | 4yX. S, C.S, PIPE PLUG BASEPLATE 4S8, S7LML
39 ACCESSORIES FURNISHED BY PUMP MFR WEIGHTS, LBS EACH
40 | X SEAL FLUSH PIPING L | STEAM JACKETING PUMP BASEPLATE
41 {[7] COOLING WATER PIPING . MOTOR TURBINE
42 |1 OIL PIPING [ SITE & UTILITIES
42 |[T] MINIMUM FLOW ORIFICE ] [ 1NnDOORS QUTDOORS
44 () THRESLEY X FLed6£2) AMBIENT 48 DEGFMAXTO /7 DEGF MIN
45 ct Z GR 8 nivZ [ ] NON-HAZARDOUS
46 | o ALT.FT /OO COOLING WATER SOURCE
a7 | DEGF: IN, OUT: PSIG IN, ouT
48 |2
49 DOCUMENTS
50 22050 -1300A 2200~
51 -3/43
BY &. T 8. JP. 0. NC. | vENDOR
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6.0 INSTRUMENT DATA

This section includes a tabulation of main control instrument
data for this unit and an index of process fluid types.



Rev. 1 Oct. 8, 1979 RC

FOSTER WHEELER ENERGY CORPORATION JOB NO. _15-2203
INSTRUMENT PROCESS DATA PAGE 1 OF 4
REVISION—2
\ . SECTION 350 DATE Aug, 7.h1979
N 2203-1-50-35001 R. Chan
ENG. FLOWSHEET NO. PREPARED BY
i 121 131 (4 FLOW % se.oraT | (91 | oo Lz Jas] wa ] as A:":::'“"‘::w ”':i:s'::‘; A"ﬁ?‘:‘; 18} ft191 | 1204 t21) mT
N
| TEN WUNBER wou | roo Tree | wommaL S B U <134 8 I D Y 1761 Y (16 o . REMARKS AND /OR
LINE AND #/Hk. .le leeltel & . < Ed x 3 ALARM AND E
oy SIZE STATE HAX- ] min. 1 I S K- Y 513 & 3 £ 3 E E2| & 13 SHUTDOWN SETTINGS a
SERVICE w | a I AN AN ¢, |E ] E. Je«l231%8]1. 3 >
S |8 | ¢ |2®|sE|c#|s8|55|88 (25 |22 |25 |25 |es |EF |83 ]83|=2 g
° L% g - - a - a > ;0 = - 52 n2 :2 Qr 248 n - :ﬁ :: &
Temperature Instruments
T, TIC 026 36" 11, Vv 133 . 0
026 For 16 Bays of Air Finned Cooler] 0
U276 Q
Flow Instruments
FT, FIC, FR 035 30" 11, v 447362 120) 75 20.64).017 0.9991.34 110 64 Q
FSL, FAL 035 30" 11, v 447362 1201 75 P0.64p.0117 p.9991.3 64 Set Point determined by Yeador )
FCV 035 18" 11, v 447362 120| 75 P0.640.017 0.9991.36] 110202, 7] 74 ‘NO vEs | FOL | To be Reviewed Upon Final 1
Design of C-3501
Pressure Instruments
PT 027 24" 11, V 212) 207 1
PAL, PSL 027 24 {11, v 2171 207 Set @ 200 PSIA 1

FORM %0. (110)-250



2203~1-50-35001

INSTRUMENT PROCESS DATA

IV vi

REVISION Q
DATE “Aug. 7, 1979

PREPARED py—LRe—Chan

ENG. FLOWSHEET NO.
- " ™ Tiow 3 P GR.AT ot Juzr [ PRESSURES PRESSURES PRESSURES 120) 121
. AT NORM.FLOM AT MAX FLOW | AT “iN.FLOW
M
[]] () 2 tieat | (17a) J116n) | 117617 (16c) § i1
ITEM NUHBER NORMAL Clo=13<] 8 o B Rt 'x il Rastl REMARKS AND /OR
oR 4 /K. MAX. . 14 gLl < o w | x S x - x ] S o ALARM AnD
I S £ R = 2Y D e 13 £ 3 E )2 E EZ) ol o SHUTDOWN SETTINGS 3
SERVICE : T ] dla Jasb. & a E I n v -3 E @2
g | s |88lcB|cB 8 B es e 132 1o 152 152 152188 ]55].2 2
8 |2 [FF|SE|SE|z8|sa2E|Se 182 |5 (d¢c |62 {82 (3223 |3= 2
Level Instruments
LT, LIC 021 1.0 64 0
., LAL 021 1.0 64 Set @ 20% 0
Set € 80% 0
L LSH. LAH 2] 1.0 64 . '
LoV 021 77009 120 1.0 1101 7% Jno FC ] Use H20 Physical Properties 1
T LIC 037 1.0 201 Q
LAL, LSL 031 1,0 201 Set € 20% 0
LAH, LSH 031 1.0 201 Set 8 R0% g
LCV 031 1462 120 1.0 200 1 75 Fgo FC llse 1120 Physical Progerties 1
LY 031
TO P& confirmed
LSUH, LAUH 033 1.0 64 Set € 1008 (r2320) “Vagdag) oY
LT, LIC '} Compressof 1
LAL, LSL ? Intercooler 1
LAH, LSH \ K.0. Drum 1
4 4176 120 1.0 127 75 FC fUse H20 Physical Properties 1

FORM NO. (110)-250




FOSTER WHEELER ENERGY CORPORATION 0B NO. _15-2201

INSTRUMENT PROCESS DATA PAGE 3 OF 4
SECTION 350 REVISION -
. SE Qct. 8, 1979
2203-1-50-35002 DATE +fodd
ENG. FLOWSHEET NO. PREPARED BY
i 12) (31 Y] FLOW % sp.cr.AT | 19y [ troo] ey faazy Juan ] ww | 1asi]  PRESSURES PRESSURES PRESSURES | (18} [t19}] (20) 1213 122)
AT NORM.FLOWE AT MAX FLOW ¥ AT MIN.FLOW
N
R won | Lo rvee | womar tst] t6) ] (] e Jdid s T16a) | 1170) | taem) [ 11781 ¥ tae) | ta7c) REMARKS AND /OR
; E=1lc-ca 5 x x x x
oR :"‘E ARD LI YV c |8 JEL|E8] # s |2 P r |2 |= £ gel o] . ALARK AN 5
SERVICE 12€ STATE > N B T P P A I E g £ 5 v ezl el ¥ SHUTDOWN SETTINGS H
s lg | g |28|c8|c2|Es|8¢ Es oz 132 o815z 52 183155].2 z
313 | ¢ |sF|SE|2Es8=a|ck g2 |82 |Sr |85 |8 |82 |23 28|25z £
__Flow Instruments
Pregsure Instruments
PT, PIC 101 6" 19, 11 102 [102.5 T
PSL, PAL 101 102 |102.5 @ 92.5 PSIA 1
[—P5H, PAH TO0T 102 ho2.5 t @ 112.5 PS1A
BCY. 101 g 19, 11 51882 120 1 20 k2,790,018 1,081,271211 1207 1104 NO ¥ES | FOL 1
PSL, PAL 102 12* 19, 11 2111207 1
PT, PIC 125 18" [9, 11 1021 a0 = i
PSH. PAH 125 1021 40,5 Set @ 44.5 PSIA 1
PSL, PAL 125 102 40.5 Set 8 36.5 PSIA 1
PCV 125 6" [9, 11 27050 120 | 20 [42.64p.016 1.0[1.27]102 |102.5}40.5 o VES | FOL 1

FORM NO. (110)-23B



FOSTER WHEELER ENERGY CORPORATION

JO8 NO. _l14-2203

INSTRUMENT PROCESS DATA PAGE ._4 oOF 4
REVISION 1
DATE Oct. 8, 1979
ENG. FLOWSHEET NO. 2203-1-50-35003 PREPARED By—R-—Chan
PRESSURES | PRESSURES |  PRESSURES
5} 21
i 2) 3 il 2l puor) usif AT NORM.FLOM| AT MAX. FLOW | AT MIN.FLOW 1)
\
\TEM NUMBER wow | Fuio tvee | wommaL = § < s (16a) Ln-l (160) [ 11701 ¥ f16¢) ilh:’ ] REMARKS AND/OR
oR LINE ANp #/u%. . le (el 2 R H x F = = i, ALARM AND =
S 101018 w Se 12 & £ 3 E E=l &l ¥ SHUTDOWK SETTINGS =
SIZE STATE . = 2|4l a el 18 % g 5 w azles| 2 2
seRvice s {8 |2 | s8ls8cE|Bs|B8|Es |52 (32 Bz 8= 102 82183 ])58).2 z
s |8 | ¢ |2¢|sE|(SE|55 (55 (88|22 (22 (27|37 |68 |8E (83 (23(s: &
| Pressure Instruments
PT, PIC 223 g" Jo9, 11 pao f25.5 1
PSL, PAL 223 p40_125.5 Set @ 23 PSIA 1
PSH, PAH 223 40 [25.5 Set @ 28 PSIA 1
9] 323 5" |9, 11 16187 1.2%002 J40.5 [25.5 1
PSL, PAL 206 8" |9, 11 B6o 44.5 Set @ 40 PSIA
pSL. PAL 216 g* la, 1) 60 144.5 Ser £ 40 PSIA

FORM NO. 1110)-258
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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 Liguids 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" Liguid.

14 No Protection Required.*

* (For fluids such as dry gas, hydro-
carbon gas, etc.)



WFOSTER WHEELER
MLGW/DOE INDUSTRIAL FUEL GAS RS TRATTON P
DEMONSTRATION PLANT PROGRAM MECHANICAL DES1uMN

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 CO, 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 HpS Absorber K.O. Drum enters H2S Absorber
(T-3601) where cold lean Selexol solvent physically absorbs essentially
all of the HyS as well as most of the COS and some CO;. 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 COp Absorber (T-3603) for the removal of sufficient COj 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 HpS for treatment by Sulfur Recovery
(Section 380). Preheating is effected by countercurrent heat exchange with
hot lean solvent in HyS 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 H,S Stripper is condensed in H2S Stripper Condenser (E-3603) and
returned to the H,S 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-360l). Chilled lean solvent is fed to the
top tray of the HpS Absorber. The lean solvent is filtered by HpS 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.



@F@STE@ WHEELER
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Rich solvent from the bottom of CO, Absorber (T-3603) is regenerated
in Co, stripper (T-3604) using carrier gas consisting of bone dry nitrogen
delivered from Air Separation (Section 310) to the bottom of the COs stripper
by means of Nitrogen Compressor (C-3601).

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

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



WEFOSTER WHEELER

MLGW/DOE INDUSTRIAL FUEL GAS DEMONSTRATION PLANT
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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.



INSTRUMENT AND CONTROL SYMBOLS

GENERAL PIPING SYMBOLS

LINE AND HEADER DESIGNATIONS

EQUIPMENT DESIGNATIONS

Rm
SO0

73
50
56

78

REFERENCES
JOB SPECS-2200

AND IDENTIFICATION 340  GAS COOLING AND SCRUBBING
8 201- 4 ELECTRICAL POWER SYMBOLS™ 350 GAS COMPRESSION {RAW/RECYCLE GAS)
AI0.C  “PIPING MATERIAL SPEC. INDEX” 360 GAS TREATING
Al “STEAM TRACING STANDARD FOR BIPING, 370 SOUR WATER STRIPPING
VESSELS, AND EQUIPMENT 380 SULFUR RECOVERY
A3 ELECTRICAL HEAT TRACING FOR PIPING 390 TAIL GAS TREATING
INSTRUMENTS  AND  EQUIPMENT 220 CREDIT GENERATION

SECTION
NUMBER CEscRIrTIEN

8121 'PIPING SYMBOLS, VALVES, AND ACCESSORIES” 31y AIR SEPARATION

A “INSTRUMENTATION " 320 COAL/COKE THEATING AND FEED

AD “INSTRUMENTATION  SYMBOLS 330 COAL GASIFICATION

UNIT NAMES
AND NUMBERS

PROCESS UNITS

SUPPORT FACILITIES

410 COAL/COKE HANDLING
420 ASH TREATMENT
430 UTILITY AREA
STEAM  GENERATION
QTY WATER STORAGE
SELECTED PROJECT DOCUMENTS BFW TREATMENT
T-i: DEMONSTRATION PLANT DESIGN BASIS” 440 WASTE WATER TREATMENT
£451C ENGINEERING DATA'FOR DEMONSTHATION PLANT 450  COGLING TOWER
245K I FINAL REPORT, "CONCEPTUAL DESIGN AND a6C  FLARE
CVALUATION GF (OMMERGAL PLANT' vOL I -I¥ 470 CENERAL FACILITIES
WEC OwG. 2201-)-50-00103, PLANT BLOCK LONG TERM COAL STORAGE
Ow OIAGKAM FOR COMMERCIAL PLANT. LONG TERM ASH AND
SaiC DWG. 2201-1- 0=}, KEY PLOT BLAN FOR SOLID WASTE STORAGE
SMMERCIAL PLANT. INTERCONNECTING  PIPING
ROADS AND FENCES
FIKEwaTER  SYSTEMS
COWER  LILHTING
COMMUN,CATION AND SEWERS
480 HUILDINCS
450 0K FLULITIES

FOR [&C SYMBOLS WOT SHOWM SEE FWEC STD. 60A3 VALVEG‘SYE OTHER o DESIGNATION  DESCRIPTION DESIGNATION DESCRIPTION A PACKAGE TEM OR SYSTEM
—_—— DUST SUPPRESSH
NOZZLE :n ::gagmﬂ V’ EEE;YEB'A'E“ B BLOWER, FAN BD BLENDER
Q LOCALLY MOUNTED O (V) INDICATES VENDOR-SUPPLIED [NSTR. — De— 4 GLOBE UNION o ROLLER FEED WATER (HP1 M N WATER BR  BURNER
[0 oL BOILER FEED WATER (LP) we CITY WATER BY SOLIDS DISCHARGER
— kg ¢ PLUG EA g:::?snfmwe ws WASTEWATER WITH SOLIDS ¢ COMPRESSOR
; WOUNTED ON MAIN CONTROL AL PANEL — ICAL ADDITY ra PLANT AIR
PANEL % MWOUNTED ON LOCAL SWING ELBOW CH COMDENSATE, HIGH PRESSURE CL CLARIFIER
RS S T & COKE CR CONVEYOR
B £ CONDENSATE, LOW PRESSURE €T COOLING TOWER
MOUNTED BEMIND THE MAIN -
@ PANEL OR DTHER CONTROL @ MOUNTED BEHIND LOCAL PANEL ot NEEDLE T STEAM TRAP g: :g:u:zusns, MEDIUM PHESSURE R
ROOM LOCATION NV cs CARBONATE SOLUTION DC DUST COLLECTOR
TWO INSTRUMENT FUNCTIONS b w bt BUTTERFLY | INCREASER OR REDUCER l’-;" s:m"“"i" DH  DEAERATOR
t—C>>—( INB:INE ROTAMETER TYPE IN A COMMON ENCLOSURE ow GRINKING {POTABLE} WATER DP  DUST SUPPRESSOR
FLOW METER WAy r——q%-—( FIGURE 8 BLIND A FLYASH OR DRYER
~ L ELECTROPNEUMAT I¢ POS {T(ONER i it DS DESUPERHEATER
)___4 (N-LINE TYPE FLOWMETER OTHER R TRANSDUCER ON 3-WAY ‘__&_( PADDLE BLIND Fl ﬁb‘ét"n':‘l_““"
THAN ROTAMETER 4 CONTROL VALVE %]/ {INDICATE FLOW DIRECT10K) R ) T waTer OV DIVERTING VALVE
- = CHECK '———%—4 QUICK-ACTING BLIND 6 CARBONATE VAPOR + STEAM E  MEAT EXCHANGER
CONTKUL LOOP NO. |26 Gw TEMPERED WATE
I. FLANGED ORIFICE FLOW SENSOR MO, !26 @ COMPUTER INPUT X BASEQUS OXYBEN R mLoor (PAsstnaer, sewice)
A . £ e WO-rETUR Y% STRAINER ] INSTRUMENT NITROGEN £ FILTER
- 2. STEAM TRACED LINE TO TRANSM)TTER (SCREN-00WN TYPE) . ey DR
\ze/ 3. FLOW TRANSMITTER NO. 126 INTERLOCK o LIQUID NITROGEN i
{ I 4. ELECTRICAL INSTRUMENT SIGNALS. ———{>3——— CAR SEAL OPEN ~ F———— " HOSE CONMECTOM x L1QVID OXYGEN FL FLARE
W 5. FLOW IND)CATING CONTROLLER NO.126 RESET FOR LATCH €50 M INERT BAS (NITROGEN} H  HEATER, FURNACE
! i 6. DIAPHRAGM OPERATED GLOBE VALYE TYPEACTUATOR ———D><I—— CAR SEAL CLOSED "\t FLEXIBLE HOSE (] NATURAL GAS WM HOISTING MACH INE
s T (FAIL CLOSED TYPE) - [$34 ] PROCESS FLUID (GAS, VAPOR, OR LIQUID)
PURGE SLIDE GATE re PUMP DUT J EDUCTOR , EJECTOR
— @ SAMPLE CONNECTION ” PROCESS FLUID WITH 50LIBS . KT SAMPLE CUTTER ’
+———f———— SCREWED RESTRICTiON n RELIEF VALVE DISCHARGE N " R
ORIFICE — <t — L4 REFRIGERANT FLUID (LKQUID OR VAPOR! LA LOADING ARM
[ ~ YALVE NUMBER ¢ 20 © GEAR OPERATED @ ~ REFRIGERATED WATER M MIXER
SAMPLE COQLER L 900 PS|
-PSig| — SET PRESSURE >t NORMALLY QLOSED (TYR) L 85 PSIG STEAM PP
B — SIZE: INLET/ Nf-‘ | 125 PSIG STEAM R REACTOR
< ORIFICE/oUTLET i PRESSURE REDUCING bt HANDOPERATED SLIDEGATE HmH EXPANSION JO INT g) SEALDIL o S SEPARATOR, SCRUSBER, CYCLONE
PRESSURE RELIEF VALVE VALYE WITH EXTERNAL w SERVICE WATER SG STEAM GENERATOR, BOILER
PRESSURE TAP f%l CA::ED PIPE x 0 PSIG STEAM SK SDLIDS STACKER
PSV- — VALVE NUMBER i BACKPRESSURE VALVE Hug SL SILENCER
THg | — VACUM RELIEF WITH EXTERNAL PRESSURE DIVERTER VALVE SR SIZE REDUGTION EQUIPMENT
i
, — SIZE: INLET/ S SULFUR SEAL LEG S5 SAMPLING SYSTEM
ORIFICE/OUTLET -
SOLENOID VALVE (4 WAY) =) LINE EJECTOR LINE NUMBERING SEQUENCE T TOWER
b VACUUM RELIEF VALVE A UST COLLECTION PICK-UP K TANK, SILO, HOPPER
ok UD SOL!DS UNLOADER
TWO-WAY CONTROL VALVE -—— WS WEIGH SCALE
FAILURE MODE ¢ NERA NOT S g
Fc FC-FAIL CLOSED PRESSURE UNDER SEAT  PRESSURE OVER SEAT GEl L E ---0204-- -
FO-FAIL OPENED I ENGINEERING FLOW DJAGRAMS {EFD'S) DO NOT Y. UMLESS QTHERWISE NOTED ALL VESSEL
FL-FAIL LOCKED ANGLE YALYE SHOW HIGK POINT YENTS, LOW POINT DRAINS, CONNECT IONS TO PIPING SHALL BE LINE
LOW POINT TRAPS, INSTRUMENT BLOCK VALVES SIZE AND SHALL MATCH THE PYPE SPEC.
3-WAY CONTROL VALVE ETC. REQUIREMENTS FOR THESE APPEAR IN THE ARE NOT SHOWN ON
% DIRECTION AKD FAILURE J0B SPECIFICATIONS.  OMLY PROCESS RELATED | > Fhie mg s ™MEOLS
i FO MODE S SHOWN ABOVE VENTS, DRAINS, TRAPS, ETC. ARE SHOWN. SEE JOB SPEC-2200-73820. 170 73820.4 0404
PRESSURE VACUUM E = BOX NOT REQ'D IF
DI APHRAGH-OPERATED RUPTURE DISKS 2. DRACN, VENT AND SAMPLE CONNECTIONS SHALL | 6. CONTROL VALVES SHALL BE FLANGED LINE GOES 10
r—£\—4 CONTROL VALVE WITH BE 3/U" UNLESS OTHERWISE NOTED. WITH FACE TO FACE DINENS|ONS PER s ADJACENT EFD.
S IDE-MOUNTED HARDWHEEL vAc } paess 1.5 A.R.P 4,1 WHEREVER PRACTICABLE. SYMBOLS
PRESSURE AND YACUUM RELIEF 3, CHANGES N LINE SPEC AND/OR INSULATION S
01 APHRAGH-OPERATED BUTTERFLY VALYE (DUAL SERYICE) SHALL BE INDICATED BY A PERPEND)CULAR WN TO SIZE FOR EFDS)
r——ii}—# VALVE,DAMPER OR LOUVER. BREAKLINE WITH THE SPEC, NOTED ON EACH o
—_ }—; CHEMICAL SEAL SI0E, ! }
(SEE EXAMPLES BELOW) | FACKAGE UNIT
CYLINDER- OPERATED VALVE S
EFD™ 4]
,_E_, ALVE - —-CT CENTRIFUGAL FUmMP (MOTOR CRIVE)
SOLENDD-OPERATED VALY LENE NUMBERING SEQUENCE ON EFD'S SHALL BE FROM LEFT TO RIGHT AND LENES COMTIMUING —
0 OTHER EFD'S SHALL TERMINATE ALONG SIDES AS INDICATED ABOVE. LINES CROSSING )
70 UNIT BATTERY LIMIT SHALL TERMINATE IN A "BL" BOX AT THE BOTTOM (PREFERRED LOCATION SUMP (MOTOR ORIVE
@ SOLENOID VALVE (3-WAY) '—B—" PITOT TUBE OR ANNUBAR LINE TYPES USED FOR FLOW DIAGRAMS OR TOP. THE BOX SHALL DESIGNATE AT WHICH UNIT LIMIT THE LINE ENTERS OR LEAVES THE —l n PROPORTIONING  PUMP (MO Rive)
9 WITH MANUAL RESET SHOW)NG UNIT AND ALSO (DENTIFY THE CONNECTING FLOW DIAGRAM AND LINE NUMBER. SEE LINE NUMBER~
The-en DE-ENERGIZED POS!TION #—— g} VENTUR) TUBE OR FLOW NOZZLE - ING CODE BELOW FOR EXPLANAT 10N, CENTRIFUGAL BLOWER
- FLANGED OR|FICE _ (CROSSOVER, LSTEAM TURBINE DRIVE)
| P~ PRiMARY ELEMENT MALN PROCESS PIPING ™ )
PRESSURE REDICING VALYE @
o i (SELF CONTAINED) CONTROL VALVE EQUIPMENT OUTLINES, INSTRUMENTS, OTHER PROCESS OR UTILITY PIPING,
BYPASS STATION MECHAN (CAL LINKS, ETC. 1 ty
L WO TRIFUGAL (CMPRESSOR
e g4 PHEMATIC INSTRUMENT SIGNAL LINE NUMBERING CODE w} H ] ’ wo c‘?xg’m;mo;ns‘g
BACKPRESSURE VALYE e T T T T e i —
= (SELF CONTAINED) HOTES
1. CONTROL VALVE SIZE AND TYPE SHALL BE > (NSTRUMENT CAP{LLARY TUBING LINE SERVICE DESIGHATION %
SHOWN. (FILLED SYSTEM) J—~ HEAT EXCHANGER .
)———& _;  MAND CONTROL VALVE 2. BYPASS SIZE AND_TYPE {GLOBE, GATE ETcl. ! | FIRST TWO D1GITS UKIT NUMBER / (SHELL: PROCESS STREAM, TUBED (.w.)
(Hev) SHALL'BE TNDICATED. GLOBE TYPE SHoWN ABOVE| .
3. UNLESS NOTED, BLOCK VALVES AND BYPASS |  — — = — — ELECTRICAL INSTRUMENT SIGHAL — - (CROSSDVER) MUMBER OF EFD WHERE LINE ORIGINATES » o —
VALVES SHALL'BE UPSTREAM SPEC. ! SEQUENTIAL LINE NUMBER & NOCKOUT DRUM
[ KNIFEEDGED VALVE 4. DRAIN VALVE, ALTHOUGH HOT SHOWN ON EFD'S K v
¥ y i PIPI
— 15 3/u" WITH UPSTREAM SPEC. —————-—  EQUIPMENT BY OTHERS (NOT FWEC/MLGW PROCUREMENT) " “ATER"?JZ:E‘;LEICC:Twu 5041044
E 5. BLOCK AWD BYPASS VALVES & SIZES SHALL BEPER] 0.2200- A
—— SLIDE VALVE THE CHART BELOW, N
C — .- EXTENT OF PACKAGE SUPPLY 4 P 3I200A2 ARCOOLER
"F-HC)(TSO'F-REGENERATION) =——  [NOICATE ANY ALTERNATE TEMPERATURE
CONTROL VALVE BLOCK 8YPASS VALVES f . LOGATED ON ANOTHER DIAGRAN . @OOF-HCY( ) TO B GNSDERED
MOTE: PLANT IS GRASS ROOTS. THERE IS NO EXISTING PIPiNG INSULATION DESIGNAT 10K ¥
LINE SIZE 1/2 3/ ' OF EQUIPMENT. WX
: - TMUM NORMAL OPERATING TEMP. 3 R
VALVE VALVE “OoS5c—  ELECTROMAGNETIC, NUCLEAR, OR SONIC SIGNAL BELT (GNVEYOR
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Pipe
Spec

A2
Ad
Ad2
Ae
Ae2
Ae3
Af
Afl
Ak
An
An2
Ar
Ax
Ay
Bb
Bbl
Be
Bd
Bf
Bf2
Bk
Bn
Bn2

Db
Dbl
Dc

PIPING MATERIAL SPECIFICATION LISTING

Service

General Service
General Service
Corrosive Service
Corrosive Service
Corrosive Service
Corrosive Service
Corrosive Service
Steam

Power Piping Code

Fuel Gas, Non-Corr. Gases

Corrosive Services
Corrosive Services
Gasifier Effluent
Sulfur

Corrosive Service
Steam

Power Piping Code
Gasifier Effluent
Corrosive Service
Corrosive Service
Corrosive Service
Fuel Gas, Non-Corr.
Corrosive Service
Corrosive Service

Steam
Power Piping Code
Gasifier Effluent

Class Material
150 CS
150 CS*
150 Cs
150 Cs*
150 Cs/ss
150 CS*/SS
150 CS**/SS
150 CS
150 CS
150 CSs
150 Cs
150 CS**

v 150 Refrac. Lined
150 -
150 CS-Polypro. Lined
300 Cs
300 CSs
300 1%Cr-%MO, Incoloy Clad.
300 CS
300 Cc - kMO
300 Cc - kMO
300 CSs
300 1%Cr-%5MO0
300 1%Cr-%MO
600 CS
600 CS
600 1%Cr-%M0, Incoloy Clad.

ca
.050

.050

.125

.125
.250/.030
.250/.030
.250/.030
.050

.050

.050
.1875
.1875

.125
.125
.125
.125
.125
.125
.050
.125
.125

.125
.125

NDIS3d TVOINVHOIW
INYId NOILVELSNOWIQ
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PIPING MATERIAL SPECIFICATION LISTING (Cont'd.)

Pipe

Spec Service

Fb Steam

L Category D

La Drinking Water

Lc Water

Lf Firewater

Ra ' Oxygen - Gaseous
Rh General Service

Rn Nitrogen - Liquid
Ro Oxygen - Liquid

Rc Corrosive Service
Sh General Services
Uc Chemical Injection
Eb Steam

Ebl Power Piping Code
P Chlorine Water Soln
* Killed

**Killed w.316‘Trim

Class Material
1500 CS
125 Cs
125 Galv Steel
125 CS

1258175 Cs

150 304L
150 304L
150 304L
150 304L
150 304

300 304L
600 304L
900 Cs

900 1%Cr-%MO

Special PVC

-125

.050
.050
.050
.063

.030
.030
.030
.030
.030

.030

.030

.125
125
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SYS 13Nd TVIILSNANI BOCI/ME)TW

o<

NDIS3A TYDINVHOIR
INYId NOILIVYISNOWEQ
SHEIRIRS(



WFOSTER WHEELER

MLGW/DOE INDUSTRIAL FUEL GAS DEMONSTRATION PLANT
DEMONSTRATION PLANT PROGRAM MECHANICAL DESIGN
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.



WEOSTER WHEELER

MI.GWIDOE INDUSTRIAL FUEL GAS DEMONSTRATION PLANT

DEMONSTRATION PLANT PROGRAM MECHANICAL DESIGN
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



WFOSTER WHEELER

MLGW/DOE INDUSTRIAL FUEL GAS D ENONSTRATION PLANT
DEMONSTRATION PLANT PROGRAM MECHANICAL DESIGN
11.0 INSTRUMENT DATA

This section includes a tabulation of main control instrument
data for this unit and an index of process fluid types.



WFOSTER WHEELER
MLGW/DOE INDUSTRIAL FUEL GAS SIEEIélgifI?MTION PLANT
DEMONSTRATION PLANT PROGRAM CAL DESIGN

LISTING OF PROCESS FLUID TYPES

Type
Fluid Fluid Definition or Property

1 Water and water solution having a o
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.)



