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— 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 wvalue 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 - 1Institute of Gas Technology, Chicago, Illinois.
The process developer

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

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

Phase I - Program Development and Conceptual Design

Phase 1II - 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, 1is comprised of the following items:

Drawings/Flowsheets
Equipment List
Procurement Requisitions
Instrumentation Data
Plot Plans

Building Sketches

H © Q. Q O o
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This report, entitled "Demonstration Plant Mechanical Design", 1is
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 1.

This 1is Volume II, Air Separation Plant. Combined with the other
volumes comprising the Demonstration Plant Mechanical Design Report and the

the material meets the requirements for

Process Design (Task II) Report,
Statement

deliverables No. 17, 19, 21 and 24; as specified within Appendix A -
of Work.
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Area

2240

Note:

Table

nrs/ ELEIRi

DEMONSTRATION PLANT
MECHANICAL DESIGN

1

AREA DESIGNATIONS
FOR DEMONSTRATION PLANT

No. Title Section No.
Process Units -
2231 Air Separation 310
2232 Coal/Coke Treating & Feed 320
2233 Coal Gasification 330
2234 Gas Cooling & Scrubbing 340
2235 Gas Compression (Raw/Recycle Gas) 350
2236 Gas Treating 360
2237 Sour Water Stripping 370
2238 Sulfur Recovery 380
2239 Tail Gas Treating 390
2222 Credit Generation 220
Support Facilities -
2241 Coal/Coke Handling 410
2242 Ash Treatment 420
2243 Utility Area 430
Steam Generation
Raw Water Storage
BEW 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 System
Power § Lighting, & Communication
Sewers
2248 Buildings 480
2249 Dock Facilities 490
Section numbers shown on Drawings are the last two digits

of the area number, followed by a zero (e.g. Section 310

is Air Separation Unit).

Area numbers have been established

for Cost Control Purposes in Phase II.
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1.2 Plant Summary

The Industrial Fuel Gas Demonstration Plant produces a nominal
50 billion BTU/Day of product gas, which is equivalent in energy output
to approximately a 10,£00 barrel/day oil refinery. The product gas has
a heating value of 300- 30 BTU/SCF.> 45 billion BTU/Day of this gas 1is
available as send-out gas to IFG customers. The remaining 5 billion
BTU/Day of this gas 1is 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 1is 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 1is conveyed
to the gasifier feeding systems from either the coal or coke silo.
Dual conveying systems are provided to fill the gasifier feeding
systems with one serving as a spare. Each gasifier has its own
feeding system. The gasifier feeding system is a multi-feed hopper
system, each consisting of a receiving hopper, two lock hoppers and
two injection hoppers. Each injection hopper feeds into three
pneumatic injection lines which transports coal or coke into the
gasifier

Section 330, Coal Gasification

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

a water quench. Fines carried over with the hot, raw gas are
returned to the gasifier through external cyclones.
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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 1in 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 1s 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 1is one train. Sour water from the knock-out
drum, containing dissolved NH" and H S passes through a sour water
stripper in Section 370; the overhead from the stripper goes to

sulfur recovery. The water effluent goes to waste water treatment.
The slurry water from the scrubber goes through a slurry water
stripper. The slurry water after being stripped is clarified and
filtered. The filter cake is sent to the steam generator for use
as fuel. The filtrate water effluent is sent to waste water treat-
ment.

Section 350, Gas Compression

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

Section 360, Gas Treating

Receives the cooled gas from gas compression in Section 350. It

then passes to a Selexol unit where H S and COS are removed to

meet the product gas sulfur specification, and enough CO is removed
to obtain a constant heating value product gas. The product gas

is then sent to Section 470 where it will be odorized and metered
before being discharged to the industrial fuel gas distribution system.

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

Section 380, Sulfur Recovery

Receives sour gas from Section 370 and acid gas from Section 360.

It converts the sulfur compound in three catalytic stages of a Claus
type sulfur recovery unit to achieve 96% sulfur recovery. Sulfur
goes through condensers, seal pit and rundown pit, and storage tank
before being loaded into tank trucks.

Section 390, Tail Gas Treating

Receives the tail gas from Section 380. It then goes to a Beavon
unit package where remaining sulfur is converted to H S, and then
removed in a Stretford Unit. The tail gas 1is 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 1is 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 1is provided for
initial transport of slurry to the dewatering bins when the gasifier
pressure 1is 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
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Drawing No. 2203-1-01-4701 is the Key Plot Plan for the Demonstration
Plant. The site, which comprises approximately 134 acres, 1is located next
to the T. H. Allen Steam Generating Station in Shelby County, Tennessee.

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

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

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

UNIT DESCRIPTION - AIR SEPARATION

Air is compressed to approximately 85 psig and cooled to 100°F by

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

The Air Separation Package, consisting of heat exchangers and cryo-
genic distillation columns, produces gaseous oxygen (98 vol. %) as the primary
product. Gaseous nitrogen (bone dry, 10 ppm O”), liquid oxygen and liquid

nitrogen are also produced in limited quantities.

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

Product gaseous bone-dry nitrogen reports to the Plant Nitrogen Com-
pressors (C-3103A/B) and to Gas Treating (Section 360) where it 1is employed
as a stripping medium in the CO” Stripper (T-3604).

Liquid nitrogen, which will be produced continually, 1s stored in
Liguid Nitrogen Storage Tank (TK-3101) for subsequent vaporization by either
the Liquid Nitrogen Vaporization Package (A3102) or the Instrument Nitrogen
Vaporization Package (A-3103). The Liquid Nitrogen Vaporization Package will
provide gaseous nitrogen for start-up and shutdown of the plant.

When the Air Separation Package operates at less than its design
capacity for gaseous oxygen production, it 1is capable of producing liquid
oxygen for storing in the Liquid Oxygen Storage Tank (TK-3102). Gaseous
oxygen, generated by vaporizing liquid oxygen in the Oxygen Vaporization
Package (A-3104) will be used as an emergency back-up source of oxygen feed
gas. The 1000 tons of storage capacity specified for liquid oxygen allows
over 13 hours of back-up at full capacity (3 gasifiers)
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3.0 DRAWINGS

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

Drawings Number of Drawings
Symbol Drawing 1
Unit Plot Plan 1

Engineering Flow Diagrams (including
Utility Flow Diagram)

Underground Piping

Materials of Construction

Line List

Piping Material Specification

" List*

D © PO = o

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

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

INSULATION THICKNESS IS BASED ON OPERA
TING TEMPERATURE UNLESS OTHERWISE
NOTED

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

PWHT MEANS POST WELD HEAT TREATMENT
REQUIRED. SEE JOB SPECIFICATION
-59A3.

FOR UTILITY HEADER NOMENCLATURE AND
PIPING SERVICE DESIGNATIONS SEE STAN

DARD SYMBOLS AND DETAILS FLOW DIA-

GRAM LATEST REVISION.
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PIPING MATERIAL SPECIFICATION LISTING (Cont'd.)

LSNO N N
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Pipe 4
Spec Service Class Material Ca 70’
>
Fb Steam 1500 Cs .125 4
O b
L Category D 125 Cs .050 Z t%
La Drinking Water 125 Galv Steel .050
Lc Water 125 cs .050 > =
Lf Firewater 125&175 Cs .063 >
Ra Oxygen - Gaseous 150 304L .030 -0 1]
Rh General Service 150 304L .030 o 2
Rn Nitrogen - Liquid 150 304L .030 So
Ro Oxygen - Liquid 150 304L .030 > >
Rc Corrosive Service 150 304 .030 2~
Sh General Services 300 304L .030
Uc Chemical Injection 600 304L .030
Eb Steam 900 CS .125
Ebl Power Piping Code 900 1~"Cr-"MO .125
P Chlorine Water Soln Special PVC —
* Killed
**Killed W.316 Trim ° §©
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MLGW/DOE INDUSTRIAL FUEL GAS
DEMONSTRATION PLANT
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.

Flow Diagram (EFD)
reference

The number shown under Engineering
is the last digit of the appropriate EFD for



(-OHM NO 13S-904

(C7/) FOSTER WHEELER ENERGY CORP. CONTRACT: 15-220T NAME OF UNIT
PAGE 1 OF 3
)W/ PROCESS PLANTS DIVISION SECTION: 310 EQUIPMENT LIST AIR SEPARATION
CLIENT: HT,GW/DOE REVISION ORIGINAL
LOCATION: MEMPHIS, TENNESSEE OATE 5/8/79 6/4/79 7/6/79 7/25/79 18/2Q/79 19/19/79
CLASS { I EM NO. DESCRIPTION EFD REO'N. NO P. O. NO. REV.
DRUMS D-310]A l1st Stage Intercooler K.O. Drum } 1131Aa 5
D-3101IB 1st Stage Intercooler K.O. Drum 1 1131Aa 5
D-3102 Aftercooler K.O. Drum 1 1131R 1
D-3103A/3 2nd Stage Intercooler K.O. Drum 1 1131cC 5
TANKS TK-3101 Liquid Nitrogen Storage Tank 6 1919B Item Relocated from Area 470 to Area 310 5

TK-3102 Liquid Oxygen Storaqge Tank 3 1919D 1



f-OHM NO 135 904

FOSTER WHEELER EWERGY CORP. CONTRACT:  15-2203

I'HOCESS PLANTS DIVISION SECTION: 310
CLIENT: MLGW/DOE
LOCATION: MEMPHIS, TENNESSEE
CLASS ITEM NO DESCRIPTION

EXCHANGERS E-3101A
E-3101B
E-3102
E-3103

E-3104

E-3105

E-3106

E-3107A/I!

COMPRESSORS C-3101A
C-3J01B

C-3102
C-3103A
-C=3103B

Air Compressor lst Stage Intercooli

Air Compressor lst Stage Intercooli

Air Compressor AEtercooler

Oxygen Compressor 1lst Stage
Intercooler

Oxygen Compressor 2nd Stage
Intercooler

Oxygen Compressor 3rd Stage
Intercooler

Oxyaen Comoressor Recirculation

Cooler

Air Compressor 2nd Stage Inter-

cooler

Air Compressor A (Turbine Drive)
Air Compressor B (Motor Drive)
Oxygen Compressor

Nitrogen Compressor A

Nit-rngpn rnmprec;c;rir B

IS
T

1

s W

1
1

EQUIPMENT LIST

REVISION
DATE

EFD REQ'N. NO

1211c
1211G
1211B

1211C

1211D

1211E

1211F
1211H

1321A
1321A
1321B
1321C

1321C

NAME OF UNIT

AIR SEPARATION

PAGE 2 OF 3

4
8/20/79

5

9/19/79
REV.

[ I R



FORM NO 13li 904

FOSTER WHEE . CONTRACT: 15-2203 NAME OF UNIT
LER ENERGY CORP EQUIPMENT LIST PAGE 3 OF 3
PROCESS FLAN | S DIVISION SECTION: ATR SEPARATION
CLIENT MLGW/DOE REVISION ORIGINAL 1 2 3 4 5
| OCATION MEMPHIS, TENNESSEE DATE 5/8/79 6/4/79 7/6/79 7/25/79  8/20/79 9/19/79
CLASS ITEM NO OESCRIP1 ION EFD REON.NO P O NO. REV.
MTSC . A-3101 Ait Separation Package 1919A
A-3102 Liquid Nitrogen Vaporization Pkg. 6 1919B Item Relocated from Area 4'?0 to Area 3T0 5§
A-3103 Instrument Nitrogen Vaporization Item Relocated from Area 4'710 to Area 310 5
Pkg 6 19J-9B
A-3104 Liquid Oxvgen Vaporization Package 3 1919D 1
2
E-3101A Air Filter 1397A r
F-3101B Air Filter 1397A 1

SI,—31MA C-3101A Vent Silencer >z 1397A
C—-310IB Vent Silencer 1 1397A

SL-3101 Waste Nitrogen Silencer 2 1919Aa 1
C-3101A Inlet Silencer 7. 1397A PART OF F-3101 A/B Pkg, 4
SL-3102B C-3101B Inlet Silencer 1 1397A 4
SL-3103A C-3101A Discharge Silencer 1 1397A 4
C-3101B Discharge Silencer 1 1397A 4

4

4



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

5.0 EQUIPMENT AND MECHANICAL SPECIFICATION

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

Class (type of equipment)

Item Number (indicated on Engineering Flow Diagram)
Description

Engineering Flow Diagram

Requisition Number
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FORM NO. 136 -

THICKNESS

TAN. LENGTH

O. A. LENGTH

" Zz /JJUTS MOLDED 0AZ EDGE A/JD SPACED O/J 34" CE//7EPS
ikl &C7H D!R EC7/0fiJS SEE EMQ, STD. /O& Jd-/
FOP 4" C MM SUPPORT RIDS. SEE EDS STD. /<?3 /3. /.

FOSTER WHEELER ENERGY CORPORATION,

lift SOUTH ORANGE AVENUE. LIVINGSTON.
NEW JERSEY

REV. DATE BY

REVISIONS

DESCRIPTION

30-0
REFERENCE DRAWINGS. REQUISITIONS. STANDARDS DRAWN P-0. /m*</T%)
2203-4- £
CHECKED
APPROVED

IDT ERCOOLEP KO DRUM 0O-3/70/ /£=>

A/K SEPA/KAT/OR/ S SECT/OAJ 3/70)
MLGrS-D o E

MEPIPH/S 7EDUESSeE

CONTRACT NUMBER
5 -4 203>

REQUISITION NUMBER
223/ -3 /-A

P.O NUMBER

DRAWING NUMBER

Z203-4-//~/

o
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FORM NO. 138

RELEASES

ISSUED FOR

PURCHASE SHELL AND HEAD MAT-

ERIAL. PREPARE SUT DO NOT
SUBMIT SHOP DETAIL DRAWINGS.

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

FIELD CONSTRUCTION

NOZZLE CHART

IR DATE
THIS VUML AND ITS aUPFORTS HAVE NOT MEN DATE
DEMONED TO WITHSTAND A FLOODED ON HYDROSTATIC OF
TEST CONDITION IN THE VERTICAL POSITION. ORDER
CONTACT FOSTER WHEELER ENERGY CORPORATION
PRIOR TO ANY REQUESTED FIELD TEST.
VESML FABRICATOR TO SUPPLY AND INSTALL (AS MARKED)
1 TRAYS (TRAYS SUPPLIED BY OTHERS)
1 TRAY SUPPORTS
O INSULATION ATTACHMENTS
O FIREPROOFING ATTACHMENTS
O PLATFORM AND LADDER ATTACHMENTS
PIPE SUPPORTS CONN
= size ANSI
RATING
VESSEL MUST BE SHIPPED WITH ORIENTATION 36 /50 fi-F.
MARK UP 34 /50n*.F.
, /5 O0lK.F.
/SO™X.F.
ao Jsoy. . F
/SG-F
= _
/ v-iIAF-

REV. DATE BY

SERVICE NO

REOI 1

VFiPOK /\/IFT /
VAPOA. OUTIET /
LIQUID OUTLET

VEV/

YIAMvVJIP'F

STFPWOUT

L G

PET. PS A/OTFU

DESCRIPTION
REVISIONS

©W 00 N O O A~ W N —~

b b RN N kSO R ORI ORI R N ot O
rr—‘cr»—-ﬂmmhwhb—'ow»—c\lomhwn—‘o

= EEE

23

A
w N

ITEM NO: D-3/P/ P/A NO.REQO: TWO
SERVICE: /PTEP COOL EK /CO DRUM

OPER. PRESSURE ABOVE NORM: ‘7O PSIG
LIQUID LEVEL MAX: 20 PSIG
INT: 41 PSIG
DESIGN PRESSURE EXT: o PSIG
OPER. LIQUID HOLD UP PRESS: /«5 PSIG
OPER. PRESS. DROP THRU VESSEL: o-J PSIG
MAX. RELIEVING PRESS. AT TOP HD: 1 E PSIG LL
MAX. OPER. TEMPERATURE: /02 9P
DESIGN TEMPERATURE: /52 °F

SPECIFIC GRAVITY (PROCESS FLUID): TO
WIND DATA: SPEC. 3200- dO A!

EARTHQUAKE DATA: SPEC. Z20Q-40Al
ZMI-.-AStESECTM DM ! STAMPED: TES
P.WIilL.T. FOR CODE: UO  FOR PROCESS: A/O
RADIOGRAPHED: SPOT

JOINT EFFICIENCY:

CORROSIONALLOW. / CLAD TK: ~

MAT'L. SHELL: SP -285-C

MAri, HEADS: SA-2.&5-C
NArL.SUPPORTS: SA-2&5-C

MAT-L. FLANGES: SP—/&"-FB>*/

IAT*L. NOZZLES: SP - -A OR £
EXTERNAL BOLTING: 7-r 1?<2 ~2P
INTERNAL BOLTING: C.AP.&0OV S7EEL
GASKETS: Fla THK, CQPIPZESSED ASSESTPS'

TYPE OF HEADS: ELUpTIOAF

INSULATION: /JO
PAINT: PREPARATION:
PRIMER:
COATS:
PARTS:

siiement: O/TB p! BCE

EMPTY WGT: (EXC. REMOVABLE TRAYj): £% 7JO LSS.

WATER (ONLY) WGT: /7 7d.pOO LBs.
REMOVABLE TRAY WGT: LBS.
PACKING. CATALYST. ETC. WGT: LBS.
INSULATION WGT: LBS.
GUNITE WGT: LBS.
OPER. LIQUID WGT: ~ joPOQ LBS.

FOSTER WHEELER ENERGY CORPORATION, no sot

REFERENCE DRAWINGS, REQUISITIONS. STANDARDS DRAWN PAM. CONTRACT NUMBER
ZZ05-4- - I/ —1, PAJG. STD. /OSM.1 ... - /5-3z03
SPEC. ZZDO- IOA/ /0&I5J
/J>/'géA APPROVED REQUISITION NUMMR
223/ 1131 - A
/KJ TEft COOLER KO DZUM O-3/0/ R/& P.0. NUMBER

ML < N.D O £

MEMpp/S

A/P OEPRKA7IO/ CCECT/QAJ 3/70)

DRAWING NUMBER REV.

2ao3-4-rn-a =

7E/JRPSSPE



FORM NO. 136 -104

THICKNESS

TAN. LENGTH

O. A. LENGTH

MOTE:
l. Z2 MUTS IMELDED QklI ED<5E AMD JP#CED O/J CE/J7ERS

IAl BOTH D/RECT/OMJ PEE E/J$. STD. /0& /4-E
a. POK 4-“ CMP? SUPPORT RnJq- SEE EU&. STD. /OB /5. /

REFERENCE DRAWINGS. REQUISITIONS. STANDARDS DRAWN =2
2203 - 4.-H-4- CHECKED
FOSTER WHEELER ENERGY CORPORATION,
11 SOUTH OftANGS AVENUE. LIVINGSTON. APPROVED

NEW JERSEY,

AFTBP COOLER KO DRUM D-3ioa
R/R S ERR KRT/CAJ CSCCT/0/d 370)
APLOIA/ ~ DOE
/<2 / A, MO/cS

REV. DATE BY DESCRIPTION MEMPHIS /] E/JAJ ESSEE
REVISIONS

E OFmA QRIZEZEEND G O

e W

a X Mhames

CONTRACT NUMBER
/S-2 203

REQUISITION NUMBER
2Z231-/JBl -&

P.O NUMBER

DRAWING NUMBER

2203-Z21 -3

=
i

AN

o
.

— 00 X V0Og th ==
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13*

FORM NO

RELEASES
ITEM NO: D-3/02 NO.REQ'D: /?*/E

NoTw 77/ DATE ISSUED FOR 1

1- THIS VUML AMO ITS SUPPORTS HAVE NOT MEN DATE 2 SERVICE: APTEP CoolL EA /cD DPUM]
DESKINED TO WITHSTAND A FLOODED OR HYDROSTATIC OF DA ehAnE o o AT 3
TEST CONDITION IN THE VERTICAL POSITION. ORDER  SUBMIT SHOP DETAIL DRAawings. 4 ~ OPER. PRESSURE ABOVE — NORM: 7O psie
CONTACT FOSTER WHEELER ENERGY CORPORATION 5 LIQUID LEVEL MAX: , TO PsIG
PRIOR TO ANY REQUESTED FIELD TEST. i e AL eELER '73 DESIGN PRESSURE :;(TT B ::2

MATERIALS. FINALIZE AND SUBMIT )

2 VESML FABRICATOR TO SUPPLY AND INSTALL (AS MARKEDI CHECKED SHOP DETAIL DRAWING 8 OPER. LIQUID HOLD 1 UP PRESS: /- 75  PSIG
— TRAYS (TRAYS SUPPLIED BY OTHERS) ‘I’DVL"_'I_"I'E'N P:ggEE";EExITSF Cg;';'ig:g 9 OPER. PRESS. DROP THRU VESSEL: o./ PSIG
D TRAY SUPPORTS T e OCE 10  MAX. RELIEVING PRESS. ATTOP HD: ' r PSIG
. INSULATION ATTACHMENTS LD coNSTRUCTON 11 MAX. OPER. TEMPERATURE: /0o °f
= FIREPROOFING ATTACHMENTS 12 DESIGN TEMPERATURE: /SO QP
1 PLATFORM AND LADDER ATTACHMENTS NOZZLE CHART 13 SPECIFIC GRAVITY (PROCESS FLUID):  /m
. PIPE SUPPORTS CONN . ANSI No ™ WIMP DATA:is PEEI EZOO- dOA

No, SZ SERVICE s
REQ*t " -
VESML MUST BE SHIPPED WITH ORIENTATION. /36 /SO g.F \/>POf /hWLET , JL  EARTHQUAKE DATA: SPE- 200 - 40A]
MARK UP ) JL  CODE: SBCT, M Qt, STAMPED: Y-r2
36 150fiF VAPOA. ONTIET /it MULT.FOR CODE: UO  FOR PROCESS: MO
2 'S7TRJ. L/QU/D OUTLET 19 RAOIOGI kPHED: SPOT
a4 > /BOX-F. VEU/ 20  JOINT EFFICIENCY: 357
JL  CO088QSION ALLOW./CLAP TK: ~-25
3 STEAMOUT JL MAT'L. SHELL: SA Z35 C
7 T.C. 23 MAT'L. HEADS: IA 235-
24 MAT'L. SUPPORTS: SA 233-C
25  MAFL. FLANGES: TA S/3P
MAT'L. NOZZLES: SA /Olo A QA
JL  EXTERNAL BOLTING: SA -
28 INTERNAL BOLTING: ‘AA3'1/U V< or—
JI.  GASKETS: Blz TAP. COrt-PESSEp AS3 Es
30 TYPE OF HEADS: ELL 'PT CA7
31 iwaLAllQtt AJC
PAINT: PREPARATION:
33 PRIMER:
COATS:
PARTS:
SHIPMENT: 573 P. EQ-5
JL
EMPTY WGT: (EXC. REMOVABLE TRAYS): £££££IK,
WATER (ONLY) WGT: 2. 24.000 Lss.
JL. REMOVABLImAYWGT:
41 PACKING. CATALYST. ETC WGT: LBS.
[ 2 JL  INSULATION WGT: LBS.
itfviDATE| BY DESCRIPTION 43 LUNJTE WGT: LBS.
REVISIONS OPER. LIQUID WGT: 42.400 1Bs.

LIVINGSTON, NEW JERSEY, AND IS LBENT WITHOUT CONSIDERATION OTHER THAN THE BORROWER'S AGREEMENT THAT
IT SHALL NOT SB LENT OR DISPOSED OP DIRECTLY OR INDIRECTLY NOR USED FOR ANY PURPOSE OTHER THAN THAT
FOR WHICH IT IS SPECIFICALLY PURNISHSO. THB APPARATUS SHOWN IN THB DRAWING IS COVERED ST PATENTS.

REFERENCE DRAWINGS. RIQUISITIONt. STANDARDS DRAWN p s OP/?/ CONTRACT NUMBER
2203 -4 -J/-3, Eua. STD. /OA /4.1 CHECKED /= -2203,
Spec. ZZOD-/OA ! /0&/5.1

//>/6401A APPROVED REQUISITION NUMMR

2237-037-3

AFTER COOLER RO DRL/™MI O-A/7O0OZ=Z F.0. NUMMR
AR S EPAIRA T10O/J SSSC7/GR 3/C)

MO Of NM — D OFE
DRAWING NUMBER REV

2203-4 -H -4-
on EMPHJS EUME SSEE



FORV 135

ORIENTATION PLAN

NOTES:

1+ VESSEL FABRICATOR TO SUPPLY AND INSTALL (AS MARKEDI

1 PLATFORM AND LADDER ATTACHMENTS
= INSULATION ATTACHMENTS
o PIPE SUPPORTS

DWG
REV.

CONN
NO

SIZE

37*

ao
v)

REV. DATE BY

REFERENCE DRAWINGS. REQUISITIONS. STANDARDS DRAWN
P\JO.STD, J3&/2J, /oa /5.1

CHECKED
Z200--0OP/F1 //OOP, 40A/

APPROVED

NECO/JQ ETAGC CQ/OPZESSO £ //J7S< COOLtF

ypypri/E

RELEASES
DATE ISSUED FOR
DATE PURCHASE SHELL AND HEAD
OF MATERIAL PREPARE SUT DO NOT
ORDER SUBMIT SHOP DETAIL DRAWINGS.

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

FIELD CONSTRUCTION

NOZZLE CHART

ANSI SERVICE NO.
RATING REQ'
£DDE
Grr—, mOSPOZ K/ E7 /
VvPpo/i OUT-a/ /
J5Q**F,  I/Qui]? OUTLET
LG, L C.
/SO Y/pg /uPy

/SQ*X,F sSTeuty ouTt

DESCRIPTION
REVISIONS

* BN —

~ O

10
"
12
13
14
15
16
17

19
20
21
22
23
24
28
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
4
42
43
44

VESSEL DATA
ITEM NO: 3-310 NO.REQD: -~rUQ

SERVICE. SeOCfUQ STPQE iU-E4.COO- E<

A 0 nrtuy
OPER PRESSURE ABOVE NORM:

LIQUID LEVEL MAX: b A
INT: ' P !

DESIGN PRESSURE EXT:
OPER LIQUID HOLD OPPRESS: d. R

OPER.PRESS.DROP THRU VESSEL :
MAX RELIEVING PRESS.AT TOP HD -

MAXOPER.TEMPERATURE: o3
DESIGN TEMPERATURE /53
SPECIFIC GRAVITY (PROCESS FLUID): /. O
WIND DATA: 16'p - LOP/

EARTHQUAKE DATA: 2200- 40F/
CODE *-PUNE ISTAMPED
PW.H.T. FOR CODE: Up FOR PROCESS:
RADIOGRAPHED:

JOINT EFFICIENCY:

CORROSION ALLOW./CLAD TK. as
MAT'L.SHELL: SA -285
MAT'L.HEADS: SA - 28S -C
MAT’L.SUPPORTS: A —SG
MAT'L.FLANGES. PES - ,QP!
MAT'L.NOZZLES: PEA - /QA!

PSIG
PSIG
PSIG
PSIG
PSIG
PSIG
PSIG

EXTERNAL BOLTING: SA-. IBS 7 ~ j-UU - ZH

INTERNAL BOLTING:
GASKETS: //c THS. P S3ESTQS
TYPE OF HEADS: SLL/PTJCPL
INSULATION: V.V
PAINT: PREPARATION:

PRIMER:

COATS:

PARTS:
SHIPMENT: p/FCE

EMPTY WGT.
WATER(ONLY)WGT.
INSULATION WGT:
GUNITE WGT.
OPER.LIQUID WGT

/ /| s OOP

LSS.
nr
LBS.
LBS.
LBS.

THIS DRAWING % THE fRORERTY orF THe FOSTER WHEELER ENERGY CORPORATION, NO -ouTH ORANGE AVENUE
LIVINGSTON. NEW JERSEY, AND IS LENT WITHOUT CONSIDERATION OTHER THAN THE SORROWER S AGREEMENT THAT
IT SHALL NOT SE LENT OR DISFOSED OF DIRECTLY OR INDIRECTLY NOR USED FOR ANY FURFOSE OTHER THAN THAT

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

shj CONTRACT NUMBER

,5 - Zaos

P, i

REQUISITION NUMBER
ZzZ3! - 73/ - £

P.O. NUMBER

K, 0. o/CcUM D- a/L?3 #&

E€PA/°A> T/O/J SCOT-3 10O

SOL 6 J .~D OE

DRAWING NUM9&R

z Z03- 4- - 27 S

r5pP/Jessee

REV
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FORM MO.
ALTERNATE DESIGN

135- 128 A

MATERIAL REQUISITION

FOSTER vvHEELM ENERJf CCftmAfelON
10 SOUTH ORANGE AVENUE, LIVINGSTON. N. J.

REQN. NO. 2231 « [ZU G
LOCATION MEMPHIS , TENNESSEE

CONTRACT NO. IS-223
CUSTOMERS NAME MLGW/DOE

CHANGE NO. C-|

DATE 9(17/73

SERVICE OF UNIT Aft COMPRESSOR

SIZE Z'ZEli
SQ.FT.SURF.JUNIT

C-2 C-3 C-4
INTERCOOLERS
TYPE WtN OPSCMU (feXix) CONNECTED IN
SHELLS/UNIT ONE£

SUPERSEDED 3Y

PERFORMANCE OF ONE UNIT

SHELL * TUBE
EXCHANGERS

PAGE i OF |
DATE 7/2/77?

C-5 C-6

ITEM NO. £-3101 A

SQ. FT. SURF ./ SHELL (

SHELL SIDE TUBE SIDE
FLUID CIRCULATED COOLING WATER. A IK
TOTAL FLUID ENTERING 970,000 LB/HR 385,044 LB/HR
VAPOR LB/HR LB/HR
LIQUID 970,0°)7? LB/HR LB/HR
STEAM LB/HR 13,755 LB/HR
NON-CONDENSABLES LB/HR 371,289 LB/HR
FLUID (VAPORIZED)(CONDENSED) LB/HR LB/HR
STEAM CONDENSED LB/HR 7Ji37 LB/HR
GRAVITY 0-993
VISCOSITY C. P 0-7 Ava
MOLECULAR WEIGHT 28-35 WET ; 28-7?64 D*T
SPECIFIC HEAT 0993 BTU/LB-°F 0-249 BTU/LB-°F
THERMAL CONDUCTIVITY BTU/HR—FT-°F BTU/HR—FT-°F
LATENT HEAT BTU/LB STEAM = 1035-8 BTU/LB
TEMPERATURE IN SS °F “A33i
TEMPERATURE OUT 118 OF 102 op
OPERATING PRESSURE. INLET 70 (fESSS) (PSIG) (PSIA)(*?gS)
NO. PASSES PER SHELL ONE ONE
VELOCITY FT/SEC FT/SEC
PRESSURE DROP - ALLOW. CALC'D. 10 PSI 3*f PSI 1-2 PSI 1 1-2 PSI
FOULING RESISTANCE. MIN. 0-00 f O-o00Z
HEAT EXCHANGED - BTU/HR. 29,700,000 MTD CORRECTED-°F
TRANSFER RATE - SERVICE 23- CLEAN
CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE | OO PSIG 4 PSIG
TEST PRESSURE PER CODE PSIG PER CODE PSIG
DESIGN TEMPERATURE 170 °F 381 OF
TUBES CS. NO. ZS 3! 0.D. C"73 BWG ji* NI D LENGTH PITCH WfS £
SHELL C. S- J1D1 37" SHELL COVER I NTEG) (REMOV)
CHANNEL OR BONNET C- S. CHANNEL COVER
TUBESHEET - STATIONARY C-S TUBESHEET - FLOATING ~
BAFFLES - CROSS C- S TYPE 5EOM FLOATING HEAD COVER
BAFFLES - LONG - T*€E£ p- "= "i ~VD-02Z IMPINGMENT PROTECTION Yes
TUBE SUPPORTS C-S.

TUBE TO TUBESHEET JOINT
GASKETS

CONNECTIONS - SHELL SIDE
CONNECTIONS - TUBE SIDE

L)

CORROSION ALLOWANCE - SHELL SIDE

CODE REQUIREMENTS

Va*"uJ T
SECT VH) T)IWi $ JOBSPEC. 2200- 21 Al
REMARKS: (1) NOZZLE & SUPPORT LOCATION TO BE AS NOTED ON F.W. STD.

out
ouT

10!

jZ) FOR GENERAL NOTES REFER TO REQ'N. 2200 -(200/1

(2) ONE ADDITIONAL DUPLICATE

>ho

TUBE SIDE

RATING (50# R?
RATING )50 # RF
'a’ IN.

TEMA CLASS R

2|B|

WHICH IS AN
ITEM REQUIRED TAG £-3(01 B

INTEGRAL PART OF THIS REON



FORM NO. 135-128A

CONTRACT NO. 15-2231
CUSTOMERS NAME MLGW/DOE

MATERIAL REQUISITION

FOSTER WHEELER ENERGT CORPORATION
110 SOUTH ORANGE AVENUE, LIVINGSTON, N. J.
REQN. NO, 2227- 12MB

SHELL 4 TUBE
EXCHANGERS

PAGE I OF »

DATE <717179
LOCATION MEMPHIS, TENNESSEE

SUPERSEDED 3Y

CHANGE NO. c- C-2 c-3 C-4 C-5 C-6
DATE 6/IbI79 6/27171 5/rr/79 7/26/7?
SERVICE OF UNIT AtR COMPRESSOR AF7ERCOOLER ITEM NO. £-3102
SIZE TYPE NEN 5r£ (AR5 CONNECTED IN  —
SQ.FT.SURF./UNI X ((gpp) |CLH SHELLS/UNIT ONE SQ. FT. SURF./SHELL (fftn™ 15,404 '

PERFORMANCE OF ONE UNIT

SHELL SIDE TUBE SIDE
FLUID CIRCULATED COOLING W/RTER AiR
TOTAL FLUID ENTERING 460,000 LB/HR 743,760 LB/HR
VAPOR LB/HR LB/HR
LIQUID 460,000 LB/HR LB/HR
STEAM LB/HR «,/82 LB/HR
NON-CONDENSABLES LB/HR 742,578 LB/HR
FLUID (VAPORIZED)(CONDENSED) LB/HR LB/HR
STEAM CONDENSED LB/HR 4338 LB/HR
GRAVITY 0-993 Ans
VISCOSITY 0-7 C-P. Mvs.
MOLECULAR WEIGHT 28-« Wrr ; 28-9Z4 DRy
SPECIFIC HEAT 0-993 -Avc BTU/LB-°F 0-249 BTU/LB-°F
THERMAL CONDUCT IVITY BTU/HR—FT-°F BTU/HR-FT-°F
LATENT HEAT BTU/LB 1034 BTU/LB
TEMPERATURE IN 33 °F | 43
TEMPERATURE OUT 118 °F i ob OF
OPERATING PRESSURE. INLET 84-7 (PSIA)(-ft»G) 90-3 (PS*kHPSIG)
NO. PASSES PER SHELL ONE ONF
VELOCITY FT/SEC 62-4 FT/SEC
PRESSURE DROP - ALLOW. CALCD. 0 PSI PSI 3-0 PSI 2-9 PSI
FOULING RESISTANCE, MIN. 0-001 0-002
HEAT EXCHANGED - BTU/HR. J 3.800,000 MTD CORRECTED-°F 20-74
TRANSFER RATE - SERVICE 43*2 CLEAN
CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE 10 O PSIG ii PSIG
TEST PRESSURE PER CODE PSIG PER CODE PSIG
DESIGN TEMPERATURE 170 °F 213 OF
TUBES C-S- (.*-214) NO. 4019 oD 3/4 BWG (4 ftmSi LENGTH 220' PITCH
SHELL C. 5- I.D 64“ SHELL COVER - (1NTEG)(REMOV)
crrANMEL -as BONNET C. 5. CHANNEL COVER -
TUBESHEET - STATIONARY C S- TUBESHEET - FLOATING —
BAFFLES - CROSS c. s. TYPE : Sean VERT Cut FLOATING HEAD COVER —
BAFFLES - LONG - p -rH' uw/mbz 02 IMPINGMENT PROTECTION res

TUBE SUPPORTS C- s-
TUBE TO TUBESHEET JOINT
GASKETS

CONNECTIONS - SHELL SIDE IN g"
CONNECTIONS - TUBE SIDEAX™*-) |N 36"
CORROSION ALLOWANCE - SHELL SIDE /a” IN.

SECTION V\//1l D»V. 1

CODE REQUIREMENTS
REMARKS:

(1) NOZZLE A SUPPORT LOCATION TO BE AS NOTED ON F.W. STD.
(2) FOR GENERAL NOTES REFER TO REQ'N. 2200- IZOO-'A

out 8“ RATING JSTO # R f

ouT 36" RATING 1SO # RP
TUBE S IDE S” IN.

6 JoB SPEC. 2200-2IAi TEMA CLASS R

21BI1 .1
WHICH IS AN INTEGRAL PART OF THIS REQN



FORM NO. 135-128 A

MATERIAL REQUISITION

FOSTER WHEELER EMERGE CORPORALIOM
11O SOUTH ORANGE AVENUE. LIVINGSTON. N. J.

2231- 1211 C
LOCATION MEMPHIS, TENNESSEE

CONTRACT NO. IS - 22 3/ REQ'N. NO.

CUSTOMERS NAME mew/DOE
SUPERSEDED 3Y
CHANGE NO. C- 1 C-2 C-3 C-4
DATE 6/Inl 72

SERVICE OF UNIT OIYGEH COMPRESSOR 1STSTAGE JfJTER COOLER
SIZE 47-192 TYPE NS.N sPEO/L
SQ.FT.SURF.JUNI T 4 900 SHELLS/UNIT ONE

PERFORMANCE OF ONE UNIT

SHELL K TUBE
EXCHANGERS

PAGE / OF /
DATE 6&/7/79

C-5

ITEM NO. E-3103

((HOR‘T CONNECTED IN  —
sQ. FT.SURF./SHELL (ftTn)4900

SHELL SIDE TUBE SI DE
FLUID CIRCULATED COOLING WAYER 98 Vor.% 02 “ 2 VoL.70 Nz
TOTAL FLUID ENTERING 114 ,900 LB/HR 162,510 LB/HR
VAPOR LB/HR LB/HR
LIQUID 114,900 LB/HR LB/HR
STEAM LB/HR LB/HR
NON-CONDENSABLES LB/HR 132,570 LB/HR
FLUID (VAPORIZED)(CONDENSED) LB/HR LB/HR
STEAM CONDENSED LB/HR LB/HR
GRAVITY 0*993 AvVG.
VISCOSITY C.P- o0*1 AYG.
MOLECULAR WEIGHT 31*92
SPECIFIC HEAT 0*998 Avec BTU/LB-°F 0-221 BTU/LB-°F
THERMAL CONDUCT IVITY BTU/HR—-FT-°F BTU/HR-FT-°F
LATENT HEAT BTU/LB BTU/LB
TEMPERATURE IN 88 °F 198 °F
TEMPERATURE OUT 11 8 °F 102 °F
OPERATING PRESSURE, INLET 70 (PrA)(PSIS ) 27-6 (PSIA)(*3tC)
NO. PASSES PER SHELL ONE ONE
VELOCITY FT/SEC 78 FT/SEC
PRESSURE DROP - ALLOW. CALC 3. 10 PSI 1-2 PSI 0 -7 PSI =7 PSI
FOULING RESISTANCE. MIN. 0*001 0*0005
HEAT EXCHANGED - BTU/HR. 3.44 8.000 MTD CORRECTED-°F 37-9
TRANSFER RATE - SERVICE 18- @ CLEAN
CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE 100 PSIG 38 PSIG
TEST PRESSURE PER CODE PSIG PER CODE PSIG
DESIGN TEMPERATURE 1 68 °F 250 °F
TUBES 304 S- S- (A-ZU9) NO. H9O3 OoD. 1*0 BWG i4 LENGTH 16’ P TCH 1/m"A
SHELL C-S- 1.D.47" SHELL COVER - (INTEG)(REMOV)
CHANNEL OR BONNET 304 S*S. CLAD CHANNEL COVER -
TUBESHEET - STATIONARY 304 S-S- CLAD TUBESHEET - FLOATING -

BAFFLES - CROSS cC.s- TYPE 5£GM. VIRTCuT

FLOATING HEAD COVER -

BAFFLES - LONG - ; HD - 0. 2 IMPINGMENT PROTECTION YES

TUBE SUPPORTS C- 5-

TUBE TO TUBESHEET JOINT

GASKETS

CONNECTIONS - SHELL SIDE IN 4" ouT 4" RATING ISO#RF
CONNECTIONS - TUBE SIDEA*"NL) (N 32" ouT 32" RATING ISO # RF
CORROSION ALLOWANCE - SHELL S IDE V3 IN. TUBE § IDE - IN.

CODE REQUIREMENTS dSME SECT VIII DIV J £ Jos Specs. 2200-2) Al

REMARKS: (1) NOZZLE $ SUPPORT LOCATION TO BE AS NOTED ON F.W. STD.
(Z) FOR GENERAL NOTES REFER TO REQ H.Z200-1200A

TEMA CLASS R

218!
wH ICH IS AN INTEGRAL PART OF THIS REQN



FORM NO. 135- I128A

MATERIAL REQUISITION
FOSTER WHEELER ENERGY CORPORATION
MO SOUTH ORANGE AVENUE. LIVINGSTON. N. J.
REQ'N. NO. 2231 - 1211 D
LOCAT {ON MEMPHIS , TENNessCE

CONTRACT NO. 15*2231
CUSTOMERS NAME MLGW/DOE

SHELL * TUBE
EXCHANGERS

PAGE / OF /
DATE 6/8/79

SUPERSEDED 3Y

CHANGE NO. C-l Cc-2 C-3 i C-5 C-6
DATE (F//14/72
SERVICE OF UNIT OXYGEN COMPRESSOR Z2WO5Tfl6E JNTERCOOLER. ITEM NO. £3104
SIZE 39-2/20 TYPE NEN SPECIAL (HELV CONNECTED IN
SQ. FT. SURF.JUN IT 420N SHELLS/UNIT ON£L SQ. FT. SURF. / SHELL ( 4204
PERFORMANCE OF ONE UNIT
SHELL SIDE TUBE SIDE
FLUID CIRCULATED COOLING WATER 98 VoL.”/0 Oz- 2 VoL.% Nz
TOTAL FLUID ENTERING 144,300 LB/HR 162,510 LB/HR
VAPOR LB/HR LB/HR
LIQUID 144,300 LB/HR LB/HR
STEAM LB/HR LB/HR
NON-CONDENSABLES LB/HR “Tez275To LB/HR
FLUID (VAPORIZED)/CONDENSED) LB/HR LB/HR
STEAM CONDENSED LB/HR LB/HR
GRAVITY 0- 9 93 A“G.
VISCOSITY C-P- 07
MOLECULAR WEIGHT 31-92
SPECIFIC HEAT 0-998 /Wa. BTU/LB-°F 0-222 BTU/LB-°F
THERMAL CONDUCTIVITY BTU/HR-FT-°F BTU/HR-FT-°F
LATENT HEAT BTU/LB BTU/LB
TEMPERATURE IN 88 °F 222 °F
TEMPERATURE OUT U8 °F 102 OF
OPERATING PRESSURE. INLET 70 (ft$5S)( PSIG) 45-7 (PS1A)(P35&-)
NO. PASSES PER SHELL ON e ONE
VELOCITY FT/SEC 70-5* FT/SEC
PRESSURE DROP - ALLOW. CALC'D. 10 PSI 1-2 PSI 1-1 PSI M PSI
FOULING RESISTANCE. MIN. O- 00 Oo- 0005~
HEAT EXCHANGED - BTU/HR. 4,3272000 MTD CORRECTED-°F 4N.88
TRANSFER RATE - SERVICE 22-95* CLEAN
CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE 100 PSIG 5*5 PSIG
TEST PRESSURE PER CODE PSIG PER CODE PSIG
DESIGN TEMPERATURE 16Q °F 275* °F
TUBES 304 5. S.M-2H9) NO. 813 oD. 1-O” BWG 14 LENGTH 20 PITCHI/A A
SHELL C- 5- 1.D.39" SHELL COVER (INTEG)(REMOV)
CHANNEL OR BONNET 304 S-S- c/AD CHANNEL COVER -
TUBESHEET - STATIONARY 304 S-S- CLAD TUBESHEET - FLOATING —

BAFFLES - CROSS C- 5- TYPE SEGM.VERTCvVT  FLOATING HEAD COVER -
BAFFLES - LONG P- 18 Vi," } H/D = 0-2 IMPINGMENT PROTECTION YES
TUBE SUPPORTS C- S-

TUBE TO TUBESHEET JOINT

GASKETS

CONNECTIONS - SHELL SIDE IN- 4" ouT 4" RATING/50#«P
CONNECTIONS - TUBE SIDE IN 26" ouT 26" RATING ISCHRF
CORROSION ALLOWANCE - SHELL SIDE 78 IN. TUBE SIDE - IN.
CODE REQUIREMENTS ASME SECT. VIII DIV- 1 t Joe Spec. 2200-2) A1 TEMA CLASS R

REMARKS: (1) NOZZLE 4 SUPPORT LOCATION

(2) FOR GENERAL NOTES REFER TO REQN. 2200~ 7200 A

TO BE AS NOTED ON F.W. STD.

21BIl.1
WHICH IS AN INTEGRAL PART OF THIS REQN



FORM NO. 135- |28 A MATERIAL REQUISITION SHELL * TUBE

FOSTER WHEELER EMERGE CORPORA(fIOIi EXCHANGERS
11O SOUTH ORANGE AVENUE, LIVINGSTON. N. J. PAGE | OF I
CONTRACT NO. 15-2222! REQ'N. NO. 2231-121) £ DATE 6/8/7 72
CUSTOMERS NAME MLGW/DOE LOCATION MEMPHIS, TeNNESSEE
SUPERSEDED 3Y
CHANGE NO. C-l C-2 C-3 C-H C-5 | C-6
DATE am/i} {
SERVICE OF UNIT OXYGEN COMPRESSOR 3RD STAGE INTERCOOLER ITEM NO. £-3)05
SIZE 3I1-26H TYPE NEN SPECIAL CONNECTED IN -
SQ.FT.SURF./UNIT ( 28M SHELLS/UNIT ONE SQ. FT. SURF ./SHELL '(ftn* 287%)
PERFORMANCE OF ONE UNIT
SHELL SIDE TUBE SIDE
FLUID CIRCULATED COOLING WATER 98 Voi % O2 - 2 Voi.% Ni
TOTAL FLUID ENTERING J35, 900 LB/HR 162.510 LB/HR
VAPOR LB/HR LB/HR
LIQUID 135,900 LB/HR LB/HR
STEAM LB/HR LB/HR
NON-CONDENSABLES LB/HR 162.S10 LB/HR
FLUID (VAPORIZED)(CONDENSED) LB/HR LB/HR
STEAM CONDENSED LB/HR LB/HR
GRAVITY O0* 993 4va.
VISCOSITY C.P- o*7 4vaG.
MOLECULAR WEIGHT 31*92
SPECIFIC HEAT 0* 998 avea. BTU/LB-°F o* 222 BTU/LB-°F
THERMAL CONDUCTIVITY BTU/HR—FT-°F BTU/HR-FT-°F
LATENT HEAT BTU/LB BTU/LB
TEMPERATURE  IN 88 w 2)5 °F
TEMPERATURE OUT 118 °F 102 °F
OPERATING PRESSURE, INLET 70 (PS3*-)(PSIG) 73*8 (PSI A)
NO. PASSES PER SHELL ONE ONE
VELOCITY FT/SEC 70-8 FT/SEC
PRESSURE DROP - ALLOW. CALCD. 10 PSI 1-6 PSI 1-8 PSI 1-8 PSI
FOULING RESISTANCE, MIN. O- OOl 0-0005
HEAT EXCHANGED - BTU/HR. 4077000 MTD CORRECTED-’F 42*88
TRANSFER RATE - SERVICE 33*47 CLEAN
CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE 100 PSIG 85 PSIG
TEST PRESSURE PER CODE PSIG PER cobDE PSIG
DESIGN TEMPERATURE 168 °F 265’ °F
TUBES 304 5-S.7-249) NO. 4$>8 oD. /+0 BWG 14 LENGTH 22' PITCH VWA
SHELL C-5- 1.D. SHELL COVER ~ (INTEG)(REMOV)
CHANNEL OR BONNET 304 S.S. crLAD CHANNEL COVER ~
TUBESHEET - STATIONARY 304 5-5- cLAD TUBESHEET - FLOATING ~
BAFFLES - CROSS C- S TYPE SEGmM. VERT. CuT FLOATING HEAD COVER
BAFFLES - LONG - P= U>-/8"i H/JO : O-2 IMPINGMENT PROTECTION YES
TUBE SUPPORTS C-5-
TUBE TO TUBESHEET JOINT
GASKETS
CONNECTIONS - SHELL SIDE IN 4" out 4" RATING /50#RF
CONNECTIONS - TUBE SIDE caxrar) |N 20" ouT 20" RATING 7150 # R?
CORROSION ALLOWANCE - SHELL SIDE /8" IN. TUBE SIDE - IN.

CODE REQUIREMENTS 4 SME sEcT.vur DIV 1 S JoB SPEC. 2200-2) 41 TEMA CLASS R
REMARKS: (1) NOZZLE 4 SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 2IBIl.1

(2) FOR GENERAL NOTES REFER TO REQN. 2200- 71200 A WHICH IS AN INTEGRAL PART OF THIS REQN



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

FOSTER WP2ELER ENERflJf CORPORATION EXCHANGERS
10 SOUTH ORANGE AVENUE. LIVINGSTON. N. J. PAGE | OF |
CONTRACT NO. |5- 223t REQN. No. 2231 -12H F DATE 6/2S/79
CUSTOMERS NAME MLGW/DOE LOCATION r'lcriPHis, TeNNessee
SUPERSEDED 3Y
CHANGE NO. C- | c-2 c-3 C-4 C-5 C-6
DATE
SERVICE OF UNIT O*Y6£N COMPRESSOR RECIRCULATION COOLER ITEM NO. £-3106
SIzE 27-96 TYPE BEU HEREY CONNECTED N  —
SQ.FT.SURF./UNIT 853 SHELLS/UNIT ONE. SQ. FT. SURF . /SHELL (fEtT?' 8 S 3
PERFORMANCE OF ONE UNIT
SHELL SIDE TUBE SIDE
FLUID CIRCULATED Cooutmc WATER 98 Vo0i.% 02+2 VoL.% Ni
TOTAL FLUID ENTERING 163,250 LB/HR 170,000 LB/HR
VAPOR LB/HR LB/HR
LIQUID 163,250 LB/HR LB/HR
STEAM LB/HR LB/HR
NON-CONDENSABLES LB/HR \kO,000 LB/HR
FLUID (VAPORIZED)(CONDENSED) LB/HR LB/HR
STEAM CONDENSED LB/HR LB/HR
GRAVITY
VISCOSITY
MOLECULAR WEIGHT 31-92
SPECIFIC HEAT 8TU/LB-°F 0-22 BTU/LB-dF
THERMAL CONDUCTIVITY BTU/HR-FT-°F BTU/HR-FT-°F
LATENT HEAT BTU/LB BTU/LB
TEMPERATURE IN SS °F 216 *F~
TEMPERATURE OUT 108 °F 110 °F
OPERATING PRESSURE. INLET 70 (PS?2Jt)(PSIG) 119-5 (PSIA)(*/&)
NO. PASSES PER SHELL OfJ £ z
VELOCITY FT/SEC FT/SEC
PRESSURE DROP - ALLOW. CALCD. 10 PSI 3-5 PSI 10 PSI 9-0 PSI
FOULING RESISTANCE. MIN. 0*001 0-0005
HEAT EXCHANGED - BTU/HR. 3.265,000 MTD CORRECTED-°F 4478
TRANSFER RATE - SERVICE 85-~ CLEAN
CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE 100 PSIG >30 PSIG
TEST PRESSURE PER CODE PSIG PER CODE PSIG
DESIGN TEMPERATURE 1 68 °F 266 °F
TUBES 30~ S-5-(A-2li9)  Ho. 256 U 0.D. 3/~ BWG 16 [y LENGTH sst.  PITCH /56 "A
SHELL C. S- D. SHELL COVER c. s INTEG)(»g»»)
CHANNEL OR BONNET 307 S-S- CL*Q CHANNEL COVER
TUBESHEET - STATIONARY 307 S.S.CL/<P TUBESHEET - FLOATING -
BAFFLES - CROSS C-5- TYPE seem. VsRT. COT FLOATING HEAD COVER
BAFFLES - LONG P+ 1Q/V jHIpgQ-iS  IMPINGMENT PROTECTION NO (sHew. iNiIETfisreND BuNOtf)
TUBE SUPPORTS C- 5-
TUBE TO TUBESHEET JOINT
GASKETS
CONNECTIONS - SHELL SIDE e” ouT RATING ISO # RF
CONNECTIONS - TUBE SIDE 12- ouT 12 RATING ISO # RF
CORROSION ALLOWANCE - SHELL SIDE 78 IN. TUBE SIDE IN.
CODE REQUIREMENTS P5SNE SECT. VIl DiV-1 4 JoB SPEc. 2200-21 A J TEMA CLASS R

REMARKS: (1) NOZZLE i SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 2|Bj|,
(2) FOR GENERAL NOTES REFER TO REQIN. 2200 - 1200A WHICH IS AN INTEGRAL PART OF THIS REQ’N



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

FOSTER WHEELER ENERGY CORPORATION EXCHANGERS
IO SOUTH ORANGE AVENUE, LIVINGSTON, N. J. RAGE | OF |
CONTRACT NO. J5-2231 REQ'N. NO 2231- 211 H DATE 9/17/77?
CUSTOMERS NAME MLGW/DOE LOCATION MEMPHIS , TENNESSEE
SUPERSEDED 3Y
CHANGE NO. C-l C-2 Cc-3 Cc-4 C-5 C-6
DATE ~-26-y?
SERVICE OF UNIT fli. comPRESSOR. z~STACE ]1NTERCOOLERS5 ITEM NO. £ _3/07A
SIZE 57-240 TYPE NEN SPECIAL (("C'mzj’ CONNECTED IN
SQ.FT.SURF./UNIT (ff?n 12,147 SHELLS/UNIT  OnNE SQ.FT.SURF./SHELL (EFF) 12,147
PERFORMANCE OF ONE UNIT
SHELL SIDE TUBE SI DE
FLUID CIRCULATED COOLING WATER /AIR
TOTAL FLUID ENTERING 617,000 LB/HR 377, 547 LB/HR
VAPOR LB/HR LB/HR
LIQuID 6 17,000 LB/HR LB/HR
STEAM LB/HR 6,253 LB/HR
NON-CONDENSABLES LB/HR 371,289 LB/HR
FLUID (VAPORIZED)(CONDENSED) LB/HR LB/HR
STEAM CONDENSED LB/HR 3,167 LB/HR
GRAVITY
VISCOSITY
MOLECULAR WEIGHT In 23-&4TS / our 28-82
SPECIFIC HEAT BTU/LB-°F 0-247 BTU/LB-°F
THERMAL CONDUCT IVITY BTU/HR-FT-°F BTU/HR-FT-°F
LATENT HEAT BTU/LB 1028-4 BTU/LB
TEMPERATURE IN 88 ®F 261 *F
TEMPERATURE OUT 118 °F 103 OF
OPERATING PRESSURE. INLET 70 (e&e*)(Psig) 80-6 (PSI A)(-pS=t8&)
NO. PASSES PER SHELL ONE onE
VELOCITY FT/SEC 56-4 FT/SEC
PRESSURE DROP - ALLOW. CALC'D. 10 PSI 10 PSI 1-? PSI 1-9 PSI
FOULING RESISTANCE. MIN. 0-00 | o-ooz
HEAT EXCHANGED - BTUHR. 18,500,000 MTD CORRECTED -°F *O-61
TRANSFER RATE - SERVICE 37-51 CLEAN
CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE 100 PSIG T~ PSIG
TEST PRESSURE PER CODE PSIG PER CODE PSIG
DESIGN TEMPERATURE 7T °F 3H OF
TUBES £-5. C~-2m) No. 3)59 oD O0-75" BWG 14 {%f$\ LENGTH 20" PI TCH 'S//6 £
SHELL C-S. I.LD 57" SHELL COVER - ( {NTEG)(REMOV)
CHANNEL OR BONNET c's. CHANNEL COVER -
TUBESHEET - STATIONARY C. S- TUBESHEET - FLOATING -
BAFFLES - CROSS C. S. TYPE SEOM. VERT. cuT FLOATING HEAD COVER —
BAFFLES - LONG - P- i/ ; H/D r 0-2" IMPINGMENT PROTECTION  YES

TUBE SUPPORTS C-s.
TUBE TO TUBESHEET JOINT

GASKETS

CONNECTIONS - SHELL SIDE IN a" out 8" RATING /so-~r.p,.
CONNECTIONS - TUBE SIDE(4*fIL) |N 30" ouT 30" RATING /SO PR.F
CORROSION ALLOWANCE - SHELL SIDE 78 IN. TUBE SIDE 78 IN
CODE REQUIREMENTS AWE SECT Vill piv.1 s JoB SPEC- 2200- 21 A 1 TEMA CLASS R
REMARKS: (1) NOZZLE 4 SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 2IBil. |

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

(3) ONE NODITIONAIL DvrPUCATE ITEM REQUIRED TAG E -3107 B



REQUISITION

FOSTER WHEELER ENERGY CCRPORRTION PA;! op
CL1ENTMemohis Liaht, Gas & Water DivCONTRACT NO. 15-2200 REQUISITION NO. ., DAIE
SITE Memphis, Tennessee ITEM N0. C—-OTO! A/3 is;-17Q
MATERIAL  Air Compressors ¢t MOocTt.79
OR ) cs
SERVICE 3

I. SCOPS OF SUPPLY

Vendor shall furnish two (2) centrifugal or axial type air compressors,
each with driver, lube o0il console and accessory equipment in accordance
with this requisition and applicable standards and specifications
reference below.

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

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

Compressor with driver (as specified)
Console type lube o0il system
Fabricated steel baseplate(s)

Local panel

Instrumentation

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

II. APPLICABLE STANDARDS AND SPECIFICATIONS

2200-32A1 Centrifugal Compressors
2200-38A3 Special Purpose Steam Turbines
2200-38A4 Special Purpose Gears

2200-38A5 Synchronous Motors

2200-38A7 Medium Voltage Induction Motors

2200-39A2 Lube & Seal 0il Systems
2200-1300A General Notes Requisition

ITI. DESCRIPTION OF SERVICE
The air compressors and drives will be installed in an air separation
plant operating in continuous, un-interrupted service. The equipment

will be installed outdoors, unprotected from the weather, on a
mezzanine type foundation.

BY JH3 P.0. NO. SUPPLIER

12



FORM NO. 135-902

CHANGE NO.

Iv.

REQUISITION

FOSTER WHEELER ENERGY CORPORATION PAGE 2 OF
DATE Il Ocr, | @ REQUISITION NO. 2231-1321 A

ALTERNATE COMPRESSOR DESIGNS

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

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

Electric Power - S.02/KWH

900 PSIG Steam - ?.50/1000 1lbs
(Includes $3.00/1000 1lbs credit for
125 PSIG exhaust steam)

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 as noted by (*) on page 3.

C. Typical outline dimensions and weights.

D. Price estimate based on shipment in 1981.

12



FOSTER WHEELER MA TERIAL REGUISITION

G>*pRE3 SORS PABE & OF /.,
cpR 5 A5 r/ATC&1 %F. ,5 cs00 REOI SITION NO. DATE
31TS. .5, ~rfr>/rS I~ L~ d ~

AP&GSSon ITEM X0. c-jlol/ A7T ’
SERVICE A/A 70 "P&gSSo”" __________ . | SUPERSEDED BY
g e oHS
SIZE AKO TT?e HO. REQD. : DATE - DATE
DRIVER: XX WTOR, X  STEAM TURBINE, o _______ Cl |/l Ocr. 7P  ¢n
C2 cs
cs

{ HSTALLAT1 ON: UNIT WILL BE INSTALLED IN AN
X OUTDOORS-UNPROTECTED LOCATION,

SPECIFICAT10HS: CERTSIFUBAU COMPRESSORS ARO ATTEROERT
'EQUiPVEHT COVERED IM THIS REQUISITIOR SHALL BE FURNISHED IN

ACCORDANCE WITH THE FOLLOWING SPECIFICATIONS: O ENCL. BLDS, d
C APl STD 617, 1 FW STD. 30Al, G FW STD. 30A2. | ';ATR?METERGRADE’ ";EZ_ZAN'NE LE\L’TEFUDE -
El PA<Z& / ./ »la. .
o AMS. TEMP. /QQ  °c MAX.. 17 °F  MIN.

COMOITIOHS OF SERVICE FOR EACH MACHINE sQ /o Sf>.)
RATED /VOA/MM< 1

GAS HANDLED (SEE ANALYSIS BELOW) Are

RELATIVE HUMIDITY, ' 5-0 “mc

M3LECULAR WEIGHT ~ (F/er) AS.59

CalCv « °F /e -7 i.+

COMPRESSIBILITY FACTOR @ INLET ZI /.0 /m O .

COMPRESSIBILITY FACTOR « DISCH 22 J.O 1. o i

SCFM = IR.7 Psi« i SO °F : >< ORY, o WET. S/, /57 63.AS9 !

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

WEIGHT FLOW, Lb/Min. 5>/%Q SAOS i

INLH PRESSURE, Psi» L J+ A, e

INLET TEMPERATURE, °F Ao T0 95 po TO 95 (c[OQC' 70./02°p)

DISCH. PRESSURE, Psi* /Q61 ¢ JCA.0 v

~ DISCH. TEMPERATURE, °F F

POLYTROPIC HEAD Ft.-Lb/Lb. X V'PPCo.L ta fiPV'SC
~ COMPRESSOR  BHP |
A COMPRESSOR RPM '
A BHP REQUIRED AT DRIVER SHAFT
v' DRIVER RATED HP
EST. SURGE CAPACITY = RATED RPM,
DISCH. TEMP. AT SURGE CAPACITY

PERFORMANCE CURVE NO.
N MTCJUOTMC,- P/UzSSu.tL/Tins".

ICFM

9AS ANALYSIS

COMPOSITION MOL. WT. MOL. §, i MOL. { | MOL % MOL. J

ATPc”PPEItfC. /™ AS. 59 /co mz . . )

1

i

gl |
' 1
| |

COMMENTS REGARDING GAS HANDLED: d~t/C770" ¢ /7?7£SSM-¢.5 F/<£. .

dz NN-ArdC—jL ™.

FORM 135-32A Z=v



FOSTER WHEELER Si-IEHCT GORP. MATERIAL REQUISITION

10 SOUTH ORANGE AVENUE, LIVINGSTON, N.J. CENTRIFUGAL COMPRESSORS PAGE OF
faR M FW REF. /"~ - cX*-00 ______ REQUISITION NO. CATE
{ITE_ZWEL-iPH IS j USt rJ — f Li&S. A "a
A_ A _ —_— -
IFRVIOF Sl Co~-fPHESSO'~ ITEM NO. CL-3/Of A /& SUBERSEDED BY
MATERIAL _
SIZE AND TYPE no. REQD. 7%°0,L£J . CHG. DATE CHG. DATE
DRIVER: ~~ MOTOR, ~  STEAM TURBINE, o C|2 ‘l(/ Ocr, 7Q 1
GENERAL NOTES REQUISITION IS AN ez i e
INTEGRAL PART OF THIS REQUISITION. c3 | C6
CONSTRUCTION DETAILS
MANUFACTURERS DATA: MODEL______ . CASING SPUT: fl HORIZ, O  VERT. NO. STAGES
IMPELLERS: TYPE: <~  ENCLOSED - BACKWARD LEANING, c . OIA.___ IN-
CONSTRUCTION: o CAST, C RIVETED, A35 WELDED, O MILLED, =™ . TIP SPEED ------- F°s
SPEED DATA: MAX. CONT._ RPN. FIRST CRITICAL____ RPM. SECOND CRITICAL--=====x=-x- RPM.
COMPRESSOR ROTATION: VIEWED FROM DRIVER END OF UNIT: = I CCW.
MATERIALS OF CONSTRUCTION:
CASING: o CAST STEEL, ZI  FORGED STEEL, CAST IRON, =
OIAPHRAMS- CAST z&QYJ INTERSTAGE LABYRINTHS: .
IMPELLERS: A/SJ . SHAFT:  At3/ - -HJ-ra SLEEVES: A/£/-\V/0___
OTHER:
TEMPERATURE AND PRESSURE LIMITATIONS:
MAX. WORKING TEMP: SUCTION END °F. DISCH. END. °F.
MIN. WOPKING TEMP; SUCTION END. OF. DISCH. END. OF.
MAX. WORKING PRESS: SUCTION END Paig. DISCH. END Psig
HYDRO. TEST PRESS: SUCTION END  wmee- Psig. DISCH. END Psig
FLANGE RATINGS:
CONNECTION SIZE (IN.) i  ASA RATING FACING Jop DN RT LF OTHER
MAIN SUCTION ] > Cc =
MAIN DISCHARGE = c L
| U r; —
} O CL : r“
‘ (] ] (]

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

SHAFT SEAL: /§3 LABYRINTH, ClI RESTRICTIVE RING, & LIQUID FILM, C  MECHANICAL (CONTACT).
MFHl. - SHAt-L- efUA/IIArTTBE OIL LEAKAGE.  rJ~7C> CiDMP
SEALING MEDIUM: C o, o AR, INERT GAS,
SEARINGS: BEARING HOUSING CONSTRUCTION: ~ H  INTERNAL, "X  EXTERNAL.
JOURNAL BEARING TYPE: 0 BABBITTED SLEEVE, X STA-CC___
LUBE: FORCE FEED, C RING OIL, H
THRUST BEARING TYPE C  SINGLE KINGSBURY, "X  DOUBLE KINGSBURY, G BALL,
0 ROLLER o OO
LUBE: FORCE FEED o RING OIL, |
CASING DRAINS: QUANTITY EACj-i STS. SIZE ~AC'MifJ VENDOR SHALL FURNISH
o VALVED, XK PLUGGED, H BLIND FUNGE, £ _ CONNECTIONS.
BASEPLATE: SUPPLIED BY X, COMPRESSOR VENDOR, c

TYPE: "X CONTINUOUS STRUCTURAL STEEL COWWON TO COMPRESSOR AND DRIVE UNIT.

PROVIDED WITH DRIP P AN o YES,35 NO.
COUPLINGS:  suppLED BY

LOCATION: ScCLiL | SAEer.
MFG: ¢« C«G I1ZNWEAS.
TYPE: Ft-ExtALJZ DIAPHI\A*~>\ \HoOUSFT-
LUBE: INQACL_____ =eessssssssssssssesenaees e i___ivValv'e_____
COUPLING GUARDS:  suPpPLIED BY >< COMPRESSOR VENDOR, fl . '
TYPE; O SHEET HEMAL, X NON-SPARKING./A ToAJSr*, “T #BCHm Ca/yP"eUCK.~ }*
COMMENTS REGARDING CONSTRUCTION DETAILS BC FvMsnii, ro'2 AMNSTABLA STATUR MVTS.

Aste - Ci-imLict €© —Yca o



FOSTER WHEELER 2N JSGY GCRP.

no SOUTH.ORAHffi AYEHUE, -IYIHGSTOH, K.J.

FOR__A7L _ P> REF.  /A~-=JLQO. __REOQUISITIOH Ho. DATE

S|TE Ay3T — UBNA

- . ITEM HO. £-3/0/ */6
SERVICE h~A__ resco SUPERSEDED 3Y
MATERIAL
I NO. REQD TiVoCS) , CHG. DATE _ CHG. DATE

SIZE AHO TVPE — e Y per. i Y

DRIVER: >< WTOR, 'S, STEAM TURBINE, @ . L _ci.iL ’ p— cs

GENERAL NOTES REQUISITION _ IS AN C2_ —

INTEGRAL PART OF THIS REQUISITION. . c3 CS

LUBE AND SEAL oIL SYSTEMS: A FORCE-FEED LUBE OIL STSTEM COWON TO THE =< COMPRESSOR,

ASEAR.X ORITER, WITH << A COMBINED, p> A SEPARATE, “~ NO SEAL OIL SYSTEM, SHALL BE

FURNISHED BY THE CCMP MFR- IN ACCORDANCE WITH -AdF.

LUBE OIL SYSTEM SEAL OIL SYSTEM
TEM OPERATING PRESS. ~ Psi

SYSTEM OPERATING PRESS.-----snnmseremmnes Psig. sig _

SYSTEM MAX. ALJ3W OPER. PRESS.------------ — Psig. SYSTEM MAX. ALLOW OPERNPRESS. Psig.

RESERVOIR: LOCATED 'I' IN BASE, >< <» CONSOLE. RESERVOIR: Locatep \ IN BASE, ON CONSOLE.
CAPACITY __ GAL. RET.T'Ve----rreeemmann —MIN. CAPACJTY. _ GAL. RET. TlhC  ______ MIN.
TO BE FURNISHED WITH >< ELECTRIC, STEAM TO BE FURNISHED WITH \ ELECTRIC, o STEAM
HEATER, Fj INSULATION SUPPORTS AND HEATER, NSULATION SUPPORTS AND v

\

MAIH LUBE OIL PUMP: LOCATED OH j BASE, MAIM cgﬁsﬁlfg " Ogghgﬁ:BYLOCATED\ON BASE\
XCOWSOLE AND DRIYEN BY SHAFT, - — __ SHAFT,
>< INDUCTION MOTOR, . STEAM TURBINE, INDUCTION MOTOR, STEAM TURBINE. s
MFR. /A7Q_______ + MODEL . MFRR MODEL.  _.-X_

TYPE _ CASE MATL. <5+ \ TYPE CASE MATL V-
GFV RPM B e™ma_ BHP.

AUX. LUBE OIL PUMP: LOCATED ON [ BASE, AUXI SEAL OIL PUMF: LOCATED OH — BASE,
> CONSOLE AND DRIYEN BY _J ... SHAFT, 3 CONSOLE AND ORIYENBY —=___________ SHAFT,
XjKDUCTION MOTOR, | : STEAM TURBINE. INDUCTION MOTOR, \STEAM TURBINE.

MFR. /Mo____ MODEL = MFR. o] ) < SU———

TYPE CASE MATL.  ceceeeeee- TYPE CASr MATL.

@M . RPM . BHP_ . GPM _ RPM, — \ BHP_
RELIEF VALVES: = INTEGRAL, <X SEPARATE. RELIEF VALVES: r _ INTEGRAL, SEPARATE.
COOLERS: X TwiN, ., SINGLE, LOCATED ON COOLERS: _ TwiN, § N6LE>, LOCATED ON

— BASE, >< CONSOLE, 1 BASE, \.CONSOLE, ; . __

MFR.__ TYPEAVSCA. A TOtc . MFR. TYPE.

CODE: XX TEMAC, &~ \ CODE: TEMA), L

SHELL: OD IN. OES.  PRESS--ssneccmcnen Psig. NHELL: 00 B, (JES. °RESS. _ Psig.

TUBES: 00 IN. BWG . ES: 0D — IN-\BWG- o ___

MATL: SHELL C.S. ADM/HfiITy. MAT  SHELL . TUBES.

FILTERS: ><TvIN, SINGLE,  LOCATED ON FILTER TWIN, SINGLE. LOCATED <=\
o BASE, XX CONSOLE, CONSOLE, —
MFR MODEL MODEL _
CASE MATL. £=S MICRON . CASE MATL. . MICRON_____
ELEMENT: CLEANABLE- >< REPLACEABLE. ELEMENT: CLEANABLE, " \REPUCEAS8LE.
TRANSFER VALVES: HF*. TRANSFER MFR. \ o\
QUAN. Or- £. TYPE_ _ _ MATL._C:.5- . QUAN. TYPE MATL,
SOUR -OIL TRAPS:—RTODT-—-mMIr., N —LOCATED OK' LJ ~€7 1 1CONSOLE,---- —-----ar-fURCHASflh-
' CECI.AIl CHt /niV/AEN U1Y
AIlIA  ril Al TIUV. i, HU. LUUHILT —
MTD, jY—=—COMP-XENOOR---- =3------PURCHASER.
CLARIFIER: REQD. . * YES, >X NO." LOCATED ON C BASE, CONSOLE, BY PURCHASER.
PIPING BY __ COMP. VENDOR, = — PURCHASER. BYPASS GPM. MFR

CEHTRI FUGAL COMPRESSORS

MATERIAL REQUISITION
PAGE S OF )-X

PIPING: >< CARBON STEEL PICKLED ANOACLEANED, >< STAINLESS STEEL. £E&WWS577toqi*-i Q/A

1 STAINLESS STEEL DRAIN LINES, &=

OTHER:

Roen.. 01 NO [

FORM I13S-W



FOSTER WHEELER CORPORATION MATERIAL REQUISITION

IO SOUTH ORANGE AVEMUE, LIVINGSTON, N.J. CENTRIFUGAL COMPRESSORS PAGE & oF //Z
FR MAG=/ F* REF. /SYZ/ZOO REQUISITION NO. DATE
ZIETR?/ICE A/? Cafr/:_ff;\.;wQZj;; ITEM M & S/O/ A/A> Zz31-/32/A ' £-/-779

— SUPERSEDED BY
!:\ZTERAQ; TYPE NO. REQD. il CHG. | DATE CHG.! DATE
DRIVER: % MOTOR, %  STEAM TURBINE, Clt // Oct. ‘79 | cl.
GENERAL NOTES REQUISITION sa~N .
INTEGRAL PART OF THIS REOUISITIOH, . C3 Cé
INSTRUMENTATION
LOCAL COMPRESSOR PANEL: FURNISHED BY AN COMP, VENDOR, O PURCHASER, O NOT REQD.

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

GAGES AND 'HDICATQKS:

PRESSURE GAGES: MFR. SIZE AND TYPE
TEMPERATURE GAGES: MFR. SIZE AND TYPE
LEVEL INDICATORS: MFR. SIZE AND TYPE
SIGHT FLO* INDICATORS: MFR. SIZE AND TYPE
TACHOMETER: MFR. SIZE AND TYPE
MFR. SIZE AND TYPE
INSTRUMENTATION: COMPRESSOR VENDOR SHALL FURNISH THE FOLLOWING:
LOCAL LOCAL
PRESSURE GAGES: LOCAL  PANEL LOCAL  PANEL
QOIL PUMP DISCHARGE z n X MAIN STEAM INLET n %
$ LUBE OIL EACH LEVEL n % X EIRST STAGE STEAM = x
Q SEAL OIL EACH LEVEL = X. STEAM EXHAUST o X
o1 SEAL OIL DIFF. g = L o _
$. BEFORE/AFTER FILTERS ~ = = —
CONTROL OIL =) o = _
TEMPERATURE GAGES:
o OIL OUTLET EACH BRG. & n n (=]
o1 OIL OUTLET EACH SEAL o n - |
o1 BEFORE/AFTER COOLERS $ r~ = = t
SWITCHES: ALARM TRIP ALARM TRIP
~ LOW LUBE OIL PRESS. x XI \/ COMP. HIGH DISCH. TEMP. £5 o
O Low SEAL OIL PRESS. 7 — X WEE Q/i- SvAAty | o
X LOW OIL RES. LEVEL $ - \V OU. AILTSP MIC# AP . ~ n
~ LOW CONTROL OIL PRESS. % - > ZAbtAi ® o
IX AUX. PUMP START % - X AX/AL PcmP b/jpi-___. ™ Sr
(8rKf 3£PfES 7JO0O MM/79PS)
OTHER:
1 REMOTE SHUTDOWN: % ELECTRICAL, o HYDRAULIC, 1 PNEUMATIC.
X SIGHT FLOW EACH BEARING AND SEAL OIL RETURN LINE.
1 OIL RESERVOIR LEVEL. ¢ #Mo*KrA'inP k///- oor /AJA/CATIW
fiAh/M A -TH/fUCr £#G. AT2> S 2l 7ErtA. /tiiXCAT&P AM6 .
SW/7VMCS

FORM

ALARM CONTACTS SHALL o OPEN, ™ CLOSE TO SOUND ALARM. SHUTDOWN CONTACTS SHAU

= OPEN, 3 CLOSE TO SHUTDOWN.
wen: INDMATED DV (H? ALARM LIGHTS SHALL BE FURNISHED BY THE COMPRESSOR VENDOR AND MOUNTED ON THE LOCAL
PANEL WITH ALL NECESSARY RELAY DEVICES.

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

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

A &£*rri£Y-/fe/AIA X-Y SXbX/M/TV 7YSE£ MAAT70*J AT AAC/S frb/41
70 S/dX/s-tAm/?/ rtoUK/reti /A AT&N < Avctascjg™

J?. 7vO Cz) g-  AX/AC /?t>70A b/SSOKE*EAfr AIITTI F/&X/MAZr~
135-85 Q : j/lo



OSTSR TtHEELZR 3IERGY GCRPCRATIGN
IIP SOUTH ORAHGE AVEMUE, II'YIHGSTOM, H.J.

cOR  A?L.Gi u/ _FW REF. 2

51T rtA.pH ;S 7'E//A o

SERVICE ITEM NO. C-3/0/ A- 1A
MATERIAL

SIZE ANO n°E NO. RE0O. 7/~O /A )

DRIVER:* WOTOR. '21  STEAM TURBIWE, O
GENERAL NOTES REQUISITION
INTEGRAL °ART OF THIS REQUISITION.

IS AN

CONTROL

NORMAL OPERATING: C.-3ioia (
cor77IL?t  S-f3TArA

0O x V*rrACxL-£: iK

C-Zid! 1 (~"Ty/i&rJde O/VYVErJ )

SURGE CONTROL: <gc.ow-o/=/=
To <gf ~LSA-J/SSHZA £v QTHE-IZS.

INSPECTION AND TESTING

COMPRESSOR: X SHOP INSPECTION.

X HYDROSTATIC TEST.
a. IMPELLER OVERSPEED S OF RPM.
DYNAMIC BALANCE OF ROTOR
'S MECHANICAL RUN.
s. P&LT&ZJIArJCls TES~r P7“C-/0
(]
O
DRIVER: Efl l/j5 ~rEf
TL /A07n/L -
- V) &LfITC<W / r.T
n
. SHOP INSPECTION.
CONSOLE: 2 KJ (3 TSzAj~
O
OIL COOLERS: HYDROSTATIC TEST
P*1g OIL SIDE. Piig WATER SIDE.
INTERCOOLERS: o HYDROSTATIC TEST
_P*ig AR SIDE. P*ig WATER SIDE.

COWENTS REGARDING TESTING:

Rsv: o ) |[Vo_ci/ c- ?0 --'s RN of

FO8W  I3C-K7

[IC2

LE.

7t> A

0 SYX0oDOoge

=9y

MATERIAL REQUISITION
CENTRIFUGAL COMPRESSORS

__________ PAGE 7 OF /G
REOUISITIOW YO. DATE
rJZo\- | L> S

SUPERSEDED 3Y

DATE CHG. DATE
i CJi 1 Otr, 715 cn
li C5
| C6

jVgg™ CAPACIT-,

UATjitU SUMOH 77Y/A&Trce/'qiVfc Zc:
i “~AL-

VA/Zj2i-£ SPECIQ

I\ >i—

XIdS.

CAjgc/7V CC/Y'77la<-.

~SUf*Lc. "~ySTSrr,
WITNESSED:
YES n N
YES > NO
YES s NO
YES X No
YES 0 NO
YES = N
YES 0N
YES NO
YES o N
YES NO
YES NO
YES — N0
‘ 1
YES NO
YF4 NO
YES NO
YES X N
YES ") o



orM 135-50

FOSTER WHEELER CORPORATION

FOR: SN -Cpthy
SITE: A SrffilH /S
MANUFACTURER:

APPLICABLE OCCUMEMTS:

CCNI RAC !

HOTOR SPECIFICATION ( SS-S:
PREP. FOR SHIPMENT
GENERAL NOTES
ITEM NUMBERS \o-~oss?
TOTAL QUANTITY ord 5 (1}
DRIVEN EQUIPMENT Ty Z&O -CD>~iP/I£ES£oP
TYPE IND.. SYNCH., ETC.) -Sy=-vov/'choi,;o-
HP NAMEPLATE RATING
SERVICE FACTOR P : ,
RPM AT FULL LOAD/NO. POLES
/3&=<=xJ3l(0O Vol
VOLTS/PHASES/HERTZ
ENCLOSURE Vip' —JT
°C. RISE AT FULL S.F. LOAD
TEMP. MEASUREMENT METHOD
INSULATION CUSS B
INSUL. SPECIAL TREATMENT
SPECIAL HARDWARE
FRAME NUMBER
MOUNTING ASSEMBLY NUMBER
ROTATE FROM END OPP. CPLG.
BEARINGS TYPE SlL.ae.Pa.
LUBRICATION FrosnCLe F
END FLOAT (IF APPL.I INS.
X.E.H.A. DESIGN LETTER
AMPS.: F.L/LOCKED ROTOR 7 7
LOCKED ROTOR LIMIT, SECS.
LB-FT2 LOAD AT MOTOR SHAFT
SECONDS TO ACCEL. ON___*V.
NO. ALLOW. STARTS COLD/HOT 4 7
i EFFIC. 1007?/75*/50t LOAD - —7
1 P.F. 1005/753/503 LOAD . 7 /.
3T. 4 F.V. ST/MIN/SREAKON
EXCITATION: TYPE
FURNISHED BY HTr- VePCO/L
ELECT. SUPPLY, REQD.
NEV 115 \c ChAA " x— r-7S
’

/95" cJlicNnCO

OPEC IAL ELEQTR ICA._ "~ORS

i eepw 6! T &Al

IF<P3/

DATT

NuUNHEER

/A F f — -l

SUrtHScuUtD BY CHANGE NO:

uUu ¥ OenTWAT ACT)
Cc=z! | cu Coi
SITE DATA:
ALTiITUDE £,&>3  FT. BAROMETER  /H--~7
AM8 ENT~D O °F. MAX. TO /7 °F. MIN.
ATMOSPHERE
INSTALLED oINDOOR 3 OUTPOOR O
AREA = CL.__-GR.___-OIV. ANON-HAZARDOUS.
ITEM NUMBERS
ACCESSORIES:
BASE & 7 CO~WV/ij. »Sr.’Cc/L
STATOR SHIFT Vo
SPACE HEATERS: WATTS
V.PH HZ / / 7 7
TEMP. DETECT.: NUMBER
TYPE ~rro

AIR FILTERS: TYPE
ARRANGE FOR FUTURE FILTERS
MOUNT COUPLING HALF ved
EXTENDED LEADS, INCHES
ENCLOSED COLLECTOR RINGS

REQ”D. PURGE CFM
C.T. FOR AMMETER BY YEPCoP

MOUNTED BY */£HVICC>/T
C.T. FOR DIFF. PROTECT. By “/7Co.T

MOUNTED BY
NUMBER REQ’D.

TYPE

SURGE PROTECTION BY

MOUNTED BY

LIGHTNING ARRESTORS BY

MOUNTED BY

AN4HETER FURNISHED BY

MOUNTED BY

LOCATION

TYPE

TESTS:

N.E.M.A. STD. COMMERCIAL

(W = WITNESSED)

FULL PERFORMANCE
SFANT \JI3 hTTfCr-i

TEST CERTIFICATES REQ’D.

WEIGHTS: LBS'

NET GROSS

MAX. ERECTION

MAX. NORMAL MAINTENANCE

“/ehJ&oA.
“erJCoA

z5JCn,/
P& Jtoil

PUACHASN.

PAGE S' OF T<



135 334

FORM NO.

REQUISITION

rr>7z

FOSTER WHEELER ENERGY CORPORRTION PAGE  OF /=Z
CLIENT A/AGhf CONTRACT No. /S>-2260 REQUISITION NO. DATE
SITE  M£M?///S. 7 &/tf. ITEM N0. C-Z/N/A /3UA 79

MfITERIfIL SPECIAL PURPOSE GEARS 1 // Oct. y79 04

SERVICE A/# CdM///?£SSQ# NO. REQ'D. O*/£0) 02 05
MFGR. MODEL 03 Co
OPFRATING toNDITIONS:

MIVCM UN IT RATING BHP AT RHH OUTPUT RATING:________HP «XHANICAL_ HP THERMAL
OtIVtR CONTINUOUS RATING BHP AT »PH ACTUAL SERVICE FACTOR____ BASED ON
CONTINUOUS SPtEBS: HAX.4 AHIN.  BPH OVER-ALL RATIO:____ TO 1I.
MAX. LOAD TORQUE: LB-FT AT RPM HP LOSS: AT RATED LOAD. AT NO LOAD.
SPECIFIED SPIED IS FOR DRIVER <2 DRIVEN UNIT BREAKAWAY TORQUE: LB-FT
START: <2 LOADED |~] UNLOADED .
MAX. HEAT REJECTION OF LOSE OIL vvitva.
WR2 OF LOAD:____ LB-FT2 REFERRED TO DRIVER SHAFT MAX. LUBE VISCOSITY PERMITTED FUN START ssu
LOAD CHARACTER: ("SMOOTH <2 MODERATE SHOCK
g kJEY&L;

§$3 POLSAT/q <4 r STArtroP CONSTRUCTION DETAILS:
DUTY: CONTINUOUS FEJ NO. OF SPEED CHANGES: <2 SINGLE | IOQUaLE | |
MIN. SERVICE FACTOR =\ USED ON PfOPVF TYPE: <2 HERRINGBONE <2 DOUBLE HELICAL
ASSEMBLY POSITION |PER APl FIG. A-l) : QEPICYCLIC || SINGLE HELICAL

TOOTH FORM: QINVOLUTE <o
ROTATION. VIEWED FROM THE DRIVER:

INPUT SHAFT (= Cw | ] ccw DETAILS: PINION INTEffMED. L.3. GEAR

OUTPUT SHAFT F] CW < CCwW PITCH DIAMETER

LOCATION: < INDOOR j*"foUTDOOR <2 ROOF FACE WIDTH

WINTERIZATION: [~] YES NO ACTIVE WIDTH

RMS FINISH
SITE DATA:

HARDNESS

AMBIENT TEMPERATURE: /OO OF MAX. TO /7 OF WIN. FT/MIN. AT PITCH
UNUSUAL CONDITIONS: LB/INCH OF FACE
AREA: QCL.. -GR. -OIV. . gll NON-HAZARDOUS. FIRST CRITICAL RPM.
COOLING WATER: TYPE COOtSAXj TbM&TF BEARING TYPE

INI FT Q yiPSIG. OUT //ToF MAX. 4 i>C PSIG. BEARING SPLIT

THRUST LOCATION (S _
APPLICABLE DOCUMENTS: THRUST TYPE
fS££- SAG™* )
HUNTING TEETH: <2 YES (__|NO
OUTPUT SHAFT EXTENSION: QCYLINDRICAL fTAPEREC
INPUT SHAFT EXTENSION: QCYLINDRICAL | [TAPERED
LUBE SYSTEM: <2 BY GEAR MFR. PER PAGE NO.

SHOP TESTS 1 jBY OTHERS: GEAR USES GPM AT PSIG

REQUIRED WITNESSED
MECH'L RUN AT FPAF7  LOAD %
WR2 OF SET: LB-FT2 REFERRED TO DRIVER SHAFT.
FULL TORQUE
SPARE GEAR TRAIN:
SOUND LEVEL r'WTECIALS: CASING:
DISMANTLE-1NSPECT-REASS' Y PINION INTERMEDIATE LOW SPEED
CERTIFIED COPIES ALL TESTS > CENTER 4 HUB
IOTLTTJUS: HIGH SPEED LOW SPEED
SHAFT
MANUFACTURER o/ /fO. BEARINGS
TYPE AZJI9C. tsA/WPC. MOLtEL7 O# AQ
LUBRICATION AJOAJdr MISCELLANEOUS: | (SUPPLY SPARE SET GEARING.
L3S. NET: GEAR BASE LAUX.
MOUNTED BY LBS. MAX. MAINTENANCE FOR
BASE PLATE BY GEAR MOUNTED BY
GUARD
BY P.0. NO. SUPPLIER

/&{;. Q) : Xo cdtanpt /ay™



FOSTER WHEELER EHERGY CORPORA!OH

FOR Aal- £3

riTF /S
ITEM MG. C-Jjoi & SERVICE A/X
ORIVEN FGHIP.

MFR. . MODEL

OPERATING CONDITIONS

SHP RPM
RATED //03/3 /QA? =5
NORMAL CGMP/Z . foinNrr
MAX. CONTINUOUS SPEED: /OS
TRIP SPEED: RPM

CRITICAL SPEED: RPM FIRST. RPM SECOND

MINIMUM X Lrn

MAXIMUM NORMAL

STEAM: C £iIM
THROTTLE PSIG [ ooo
THROTTLE  °F. dvo
EXHAUST t PS(( /

30
OTHER DATA:
STEAM RATES, BASIS OUTPUT SHAFT OF g)TURSINE oGEAR

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

PERFORMANCE CURVE NO.

MAXIMUM POSSIBLE STEAM FLOWS: LBS.HR
AT THROTTLE IWITH MAX. INLET PRESS.
TO EXHAUST EXT. 4 INDUCT. TURB. ONLY i
FROM EXTRACT. WITH MAX. THROTTLE PRESS. |
ROTATION VIEWED FROM H.Pp. NLET END.: < cw [Jccw
THRUST FROM DRIVEN EQUIP. = NORMAL <
DUTY:  IgcON-nNUOUS <
START-UP '22MANUAL < EMERGENCY AUTOMATIC
LOCATION: oINDOOR QOUTDOOR oSEMI-ENCL. BLDG.
caat crape  E30N mezzANINE
AREA; @ CL.___-GR.____-DIV.____. NON-HAZAROOUS
AMBIENT: /0O °F. MAX. TO il__<=F . MIN.
Ab’b FT. ALTITUDE BAROMETER

PROTECTION: oWINTERIZED opTROP | CAL | ZED oSTANDARD

GEARS:  BY SEE FOR DATA
EVALUATION:  FOR PER IOO OF HOURS
H.P. STEAM AT J M LBS.

COOL-OFT TIM'S:

SPEC 1AL-PURPCSE STEAM TURBINES
F.iV. CCMTHACT/'O'AAcCT:

PAGE A CF /:

RCOI'K MP~PfP HATP

S;:PcRFFPFO Ty *AMOF NO.

0| N ocr, 777 'm
no rc
- NO. RFQ'nO/
iAPPLICABLE DCCJMENTS: ')
2 SPECIAL-PURPOSE TURBINES
3 GEN ! L.-PURP. TURSG6S. FOR AUX. SVC..

1 INDUCTION MOTORS
OIL SYSTEMS
GEARS
GENERAL NOTES REQUISITION
S
9

loi

111 CCMSTKUCTTON pFA~TI TgT;

12| TYPE: ©OVERT. SHAFT HORIZ. SHAFT. STAGES.
CASING SPLIT: AXIAL N~ OIAL
CASING MOUNT: ©FOOT ACENTERLINE
FLOW TYPE: FIRST STAGE =
OTHER STAGES -
ROTOR: oBUILT-UP  g[SOLID
SPEED GOVERNOR: NEMA CLASS 2) MFR. = WbQOIrSAPN
TYPE = P&EP,L pPvrsoVe-tL. Sf-'o rPjO Tzcrr
OTHER GOV.: FOR MFR. =
TYPE —
SPEED CHANGER: @ MANUAL ©AUTOMATIC
A
RANGE FROM gQ 10 105 i oF raTED RPM.
ACTUATION SIGNAL i P fumar:z
NO. AUTO. VALVES: MAIN INLET, LIFTED 8Y_
LIFTED BY
HAND NOZZLE VALVES:
TRIP VALVE: i TRIPONLY faTRIP 4 THROTTLE
REMOTE TRIP REQD ACTUATED BY
BEARINGS: THRUST RADIAL
TYPE KP 7~ HrfL.STD.
MANUFACTURER
CALC. LOAD. LBS.
CAPACITY, LBS.
LUBE METHOD
COOLING JACKETS
SHAFT SEALS. INTERSTAGE: ALABYRINV™!
SHAFT SEALS, OUTER: gLABYRI NTH
DESIGN 44X: wpe. ineeT PSIG 4 OF.
1
H.P. CASING PSIG 4 OF,
| .P. CASING PSIG
L.P. CASING PSIG
COOL. JKTS. PSIG
MAX. ALLOWABLE SPEED RPM
MAX. ALLOWABLE TRIP SPEED RPM
POTENTIAL MAX. POWER ? RATED RPM BHP



FOSTER WHEELER ENERGY CORPORATION

FOR  ML.SW
vITF J —FYir/
ITEM NO. ~-3 of P

ACCtBSCK'ci.

'Q.SEE PAGE cOR 5P. CHANGER, TRIP VALVE, REMOTE TRIP

I2TRtP VALVE LIMIT SWITCHES: VALVE oOPEN OSHUT.

QTRIP VALVE DEVICE FOR NESTING WHILE OPERATING

nGOV. VALVE POSITION INDICATOR: ~

1 INSULATION! MAT"L. = )

1 JACKET: MAT-L = ~ [

1 EXHAUST SENT'NEL VAL/E, PSIG SET

— EXHAUST FULL FLOW PSV. °SI1G SET

— EXTRACT RJLL FLOW PS8V, DSI1G SE£T
BNON—RETURN VALVE OEXTRACTI ON oEXHAUST

AUX. FORCE CLOSING BY
— TACHOHETR TAPE: AlUpfrA TACH'TTQDC-
| weicator, No. 4« W'PE N7 (f) Laouilzo
(OrJE (T) NE]J~xA Lf LcCa”™. — QfJE-IT1/1Q-x>7
‘NM ~sSHAFT TURNING GEAR. (/™ J

STEAM STRAINER: oSEPARATE QIN TA~T '“/M-VL

I:l LOCAL PANEL: MOUNTED ON o' TURB. oTURS8.8ASE
1 SEPARATE FROISTANDING.
a>y- A r£il. _§
'EIBASE: 1 BY DRIVEN EQUIP. MFR.I
COOSOLEPLATES. c—aFABR. STEEL, c—WITH DECK
1 Gov. LIMIT DEVICE FOR C1LOAD oEXTRACT, FLOW
1 INITIAL STEAM PRESSURE

1 HIGH EXHAUST TMP. SWITCH OALARM CTRIP

1 HIGH EXHAUST TEMP. WATER INJECTION SvSTEM COMPLETE

— VACUUM BREAKER

oWATER WASH ORIFICE MIXER

— SPACE HEATERS FOR INSUL. 4 JACKET
IgSHAFT SEAL SYSTEM: oMANUAL ""JAUTO. CONTROL
VACUUM DEVICE t"STM. EJECT. — WATER EDUCTOR
1 PAN caLiQuID RING COMPRESSOR
CONDENSER oDIRECT CONTACT SsHELL 4 TUBE
SUPP e sa. FT., 2]TEMA—C O TEMA-R,
WITH SHELL, WATER BOXES
B TUBES BWG X 0.0. X L

UTILITIES REQD, GPM WATER
LBS-HR PSIG STEAM
KV OF V-___ PH- HZ
E! VIBRATION DETECT. EQUIP,: %% ——S—\ PID&LS
AJjTh /"YuXA"ATOjJ A~T £/*C~? /~'AH.AC-
El AXIAL POSITION EQUIP,

TLAO ‘w
Pits X/ r~IA~Aijtj

SFECIAL-PURPCSE STSAMTURBINES
F.W. CONTRACT/- mvF.cc

O N oy O = W N

=R
N R, O ©

13
10
15

16

19
20
21
22
23
24
25
26
27
23
29
30
31

32
33
3%

35
36

37
38
39
uo
41

42
43
110
a5
46
47

43
a9

50

PAGE LL OF J-E-
RECU!SIT ON NUMBER CATE
-L-21 ~/SAL

SUPERSEDED BY CHANGE NO.

0 i*/(Ter, 717 F-1 o5

021 5d
| L SYS"M: —

TURBINE WFR'S- OIL REQU | REMENTS GPM PSIG.
LUBRICATION
CONTROL. STEADY STATE
CONTROL, TJ?AH3,ENT
VISCOSITY: SsSuU9 iOO°F4 SsuU 9 210°F

SSU MAX. ALLOWABLE FOR START-UP.

MAX. ALLOWABLE FILTRATION: MICRONS

LUBRICATING OIL
CONTROL OIL NOT OVER 25)

TURBINE MFR. TO SUPPLY SY$TEM COMPONENTS AS FOLLOWS:

C1NONE IALL COMPONENTS BY OTHERS;

*12AS AGREED witH MFR. OF ORIVEN EQUIPMENT

CaOTOTAL SVSTEM SER PAGE

=3 AT TURB. 4 GEAR ONLY ISINGLE IN OUT CONNECTS).
OWITH  cowiTHOUT LOCAL INSTRUMENTS
3 PARTIAL SYSTEM PER PAGE
PIPING MATERIALS AT TURBINE <L GEAR):
L.O. PRESSURE LINES irdt fhrs
CONTROL PRESS LINES re
DRAIN LINES
COUPLINGS: rue.
FURNISHED BY CCWMI 1/gryoi,.]
MANUFACTURER
MODEL NO.
TYPE

LUSE ME"HOD
BORE TYPE, DRIVING HALF
BORE TYPE, ORIVEN HALF_
MOUNT DRIVING HALF

MOUNT DRIVEN HALF

REQUIREMENTS”-

ATORSIONAL CRITICAL SPEED ANALYSIS BY

"PF OF

ro AL /GUCo

27 LATERAL CRITICAL SPEED ANALYSIS BY /X it
K]SUPPLY ABOVE CALCULAT'ONS TO n
ASUPPLY CAMPBELL DIAGRAMS TO FP ——

— REVIEW 4 COMMENT ON °URCHASER'S PIPING DRAWINGS

[23 REVIEW 4 COMMENT ON PURCHASER'S FOUND DRAWINGS

D e S B S B B B B S B

1 SUPPLY SPARE ROTOR ASSEMBLY

[




FOSTER WHEELER ENERGY CORPORATION MATERIAL REQUISITION

CENTRIFUGAL COMPRESSORS "AGE  Jk OF /

R A? UGuUY .F* REF. /£~c~AcO REOUISITIOH MO. DATE
SITE /S, rd JI ~MEQ
SERVICE A/t QG/Afj-A£SSO /LA ITEM MO. C-3/0/ ’A SUPERSEDED BY

CHG.. DATE CHG. DATE

cl 17/ ocT. 74 CN

cJ cs

c3 cs

UTILITY DATA

ELECTRICAL:
CLASS IFICATIOR: Q CUSS | - SROWP 0, — OIY. I, FJ DIV. 2, - HA
MOTORS /SO HP AMO 8ELOW: -ftLStO.-=-- VOLTS, ____JLeweeeee PRASE,-----LiO----- CYCLES.
MOTORS .-*0 O HP THROUGH 6-'? HP: /£00Q  VOLTS, === S.-reeemees PHASE, ----- i2j2____ CYCLES.
MOTORS ASOQ HP AHO ABOVE: <~ SR VOLTS, -i PHASE, CYCLES.
AURM SWITCHES: 3 AC, & OC. . /£0 VOLTS. ____Z_ PHASE, 4:0 CYCLES.
SHUTDOWH SWITCHES: 2 AC, ~ 0 /LO VOLTS, _/______ PHASE, 4 O_____ CYCLES.
SWITCH EMCLOSURE: = EXPLOSION PROOF, ~ WEATHER PROOF, z_

STEAM: MAIM COMP, QRIYS C,LALJO S£AIN SjecPTSAS

MAX. NOR. MIN. HAXZ NOR! MTIT
NLET Piig | 430
INLET TT °F (3YO
EXH. Psig /30 ATAN. |
In. HG. ABS. o ol
@ DENOTES CONDITIONS AT WHICH STEAM RATE IS TO BE GUARANTEED.

COOLING WATER: FASH- o SALT: @ '
AVAIU3LE AT wees Psig  AND  £L Ejeereeeess °F. FOULINS FACTOR  ----- \CO/—— S/0€)
ALLOW TEMP. RISE S<o0 OF. ALLOW PRESSURE DROP ----- Z0_ e Psi.

INSTRUMENT AIR: AVAIUBLE TO CONTROL DEVICES AT = --reer srecresceesceesceeas p,ig.

DRIVER AND UTILITY SUMMARY
MOTORS:
COMPRESSOR DRIVE Or-tE - WIQ-JT ¢ o
“ LUBE PUMP DRIVES TWo I(.frliT ifiapcr TEJ=C.
o SEAL PUV> DRIVE
\ J'

STEAM TURBINES: OUAN. MFR. TYPE STAGES HP RPM WR
'a. COMPRESSOR DRIVE
Z LUBE PUMP DRIVED ! L |
o SEAL PUMP DRIVE | |

L
n ! ' i
DRIVERS MARKED ~ “~  SHALL BE PURNISHED BY THE COMP. VENDOR. SEE PAGE OF THIS REQ’N. FOR COMPLETE

DETAILS OF THE MAIN COMPRESSOR DRIVE UNIT.

COOLING WATER CONSUMPTION: STEAM CONSUMPTION:
LUBE OIL COOLERS GPM °F. RISE. COMPRESSOR DRIVE Lb/Hr.
SEAL OIL COOLERS GPM °F. RISE. EACH LUBE PUMP DRIVE Lb/Hr.
INTER COOLERS GPM  — °F. RISE. EACH SEAL PUMP DRIVE Lb/Hr.
GPM RISE. Lb/Hr
GPM_ - Op. R|Sp. Lb/Hr.
COMMENTS REGARDING UTILITIES: r

FORM  135-86#



REQUISITION

VY @ & 4
FOSTER WHEELER ENERGY CORPORRTION
CL1ENTMemohis Licht Gas i Water Diwv. CONTRACT N0. 15-2200 REQUISITION NO. CATE
SITE Memohis . Tennessee ITEM NO. C-310? "mi-1321 B L 6-12-79
MATERIAL Oxvgen Comoressor cl I ctt. 9 c4
OR C2 C5
SERVICE 03 CS
SCOPE OF SUPPLY
Vendor shall furnish one (1) horizontally split casing, multi-stage
centrifugal type oxygen compressor, with synchronous motor driver
and accessory equipment in accordance with this requisition and
applicable standards and specifications referenced below.
Vendors scope of supply shall include following items:
Compressor
(i) Steam Turbine

Fabricated Steel Baseplate
Console Type Lube 0il System
Local Panel

Instrumentation

Oxygen intercoolers, interconnecting oxygen piping and anti-surge
control system will be furnished by others. Vendor may offer,
however, compressor designs incorporating integral interstage coolers
in which case the coolers (and piping 1if any) would be in his

scope of supply.

II. APPLICABLE STANDARDS & SPECIFICATTONS

2200-32A1 Centrifugal Compressors
) 2200-38A3 Special Purpose Steam Turbines
2200-38A7 Medium Voltage Induction Motors
2200-39A2 Lube & Seal 0il Systems
2200-39A5 Clean Specification - Oxygen Compressors and
Accessory Equipment.
2200-1300A General Notes Requisition

ITI. DESCRIPTION OF SERVICE

3

3 . . . . . .

- The oxygen compressor unit will be installed in an air separation

2 plant operating in continuous un-interrupted service. The equipment
E will be installed outdoors, unprotected from the weather, on a

o mezzanine type of foundation.

BY JHB P.0. NO. SUPPLIER



FORM NO. 135-902

CHANGE NO.

Iv.

REQUISITION

FOSTER WHEELER ENERGY CORPORRTION PAGE 2 OF
| DATE 1. Cir, Tg | REQUISITION NO. 2231-1321 3

SPECIAL REQUIREMENTS

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

V. ALTERNATE COMPRESSOR DESIGNS

VI.

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

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

Electric Power - ?2.02/KWH
Plant Payout Period - 20 years at 330 operating days per vyear

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.

10



v FOSTER WHEELER MATERIAL REQUISITION

OMPRESSC RS PAGE 5 OF /mn
FOP £ US§HT, <*-5 VA7TB&. REF. /S-a+oa REQUIS; TION ?i0. DATE
silt T &t/ItL 2*2/ -rmMmM==:
Dj;l;:nc: Gyy$o/ COMS/SSSOA ITEM HO. C-3/CJL SUPERSEDED BY
SIZE AHO TYPE HO. REQD.QATZ) CHG. DATE :hg- DATE
DRIVER: X MOTOR, &  STEAM TORE IHE, cill ocr, 72
C2 C5
C3 C6
SPECIFICATIONS: CEHTRIFUGAL COMPRESSORS AHD ATTEHOENT INSTALLATION: uUNIT WILL SE INSTALLED IH AH
EQUIPMENT COVERED IH THIS REQUISITION SHALL BE FURHISHED IH >< OUTDOORS-UNPROTECTED LOCATION ,
ACCORDANCE WITH THE FOLLOWIH6 SPECIFICATIONS: G ENCL. BLDS,, (i |
G APl STD 6)7, o FW STD. 30Al, o FW STD. 30A2, ATQ GRADE, 13 MEZ.ZANlNE LEVEL.
& rar PASe ./ BAROMETER l4r» 7 Paid. ALTITUDE <2JI2. FT.
o AMB. TEMP.__ °FMAX., °F  MIN.

CONDITIONS OF SERVICE FOR EACH MACHINE

RATED /JoPMAL. :
GAS HANDLED (SEE ANALYSIS BELOW) OXV6SAJ--=========
REUTIVE HUMIDITY, & 2S &/’ | -
MOLECULAR WEIGHT 3/-2N e ~
ColCv « °F /39 — e
COMPRESSIBILITY FACTOR 8 INLET ZI 1 =? [ —
COMPRESSIBILITY FACTOR 8 DISCH 22 AO
SCFM 9 IN.7 Psia i 60 °F . = DRY, [ WET.
CFM 9 INLET CONDITIONS AQ3*3 A
WEIGHT FLOW, Lb/Min. AWS |
INLET PRESSURE, Psia AZ 3L ' | v
INLET TEMPERATURE, °F 9 ( CooL, To /ol
, DISCH. PRESSURE, Psia ms Ve A —~ —a
XotSCH. TEMPERATURE, of Ses- AOTEL Sd.sw)
POLYTROPIC HEAD Ft.-Lb/Lb. |
COMPRESSOR ~ BHP
ACOMPRESSOR RPM
BHP RETIRED AT DRIVER SHAFT
ADRIVER RATED HP .
EST. SURGE CAPACITY 8 SATED RPM, ICFM i
 DISCH. TEMP. AT SURGE CAPACITY (S££ AJCTS 3£toyr)
PERFORMANCE CURVE NO. | \
~ Jsrr&CSJAGjZ PtZSS’/TMfi - GAS ANALYSIS
COMPOSITION MOL. WT. MOL. % ! MOL. % MOL. < MOL. t
3A ofl.O \
<SL.O0

COMMENTS REGARDING GAS HANDLED: SvCTtotJ D/SCHAZ£.(3£ PP£SSUFIES SPic//?/££>
AT COMIXZSSO/? '

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

THAT 'TVs aX CAfACrry bO£S tfoT

£2%CELEEP 3NS5 °F gsiy HQ/irsT

FORM  135-82A intis/, CO fj & ct'/AY yiz "A T.cf



POSTER IFEELER ENERGY GORP MATERIAL REQUISITION

11O SCIFTH ORANGE AVENUE, LIVINGSTON, N.J. CENTRIFUGAL COMPRESSORS PAGE oF /o
PR ML Bt F* REF. |  REQUISITION NO. DATE~
%ITE PME TEM NO C-3/0& EEL - I3BZI8 77?2
[ Y >#€$SC}& . -
ERVICE_ Q SUPERSEDED BY
MATERIAL )
DRIVER: MOTOR o  STEAM TURBINE, o e Il Ot-r, 7 CT
GENERAL NOTES REQUISITION IS AN Cs
INTEGRAL PART OF THIS REQUISITION. 3 c6
CONSTRUCTION DETAILS
MANUFACTURERS DATA: MODEL . CASING SPLIT: “ HORIZ, ©  VERT. NO. STAGES
IMPELLERS: TYPE: Vi  ENCLOSED - BACKWARD LEANING, [ OIA. IN.
. A
CONSTRUCTION: S CAST, C RIVETED, M{( WELDED, o MILLED, o. TIP SPEED EPS
SPEED DATA: MAX. CONT. RPM. FIRST CRITICAL __ RPM. SECOND CRITICAL. - RPM.
COMPRESSOR ROTATION: VIEWED FROM DRIVER END OF UNIT: O Cw, o CCW.
MATERIALS OF CONSTRUCTION:
CASING: &1 CAST STEEL, a  FORGED STEEL, CAST IRON, [
. : i
DIAPHRAMS: CAS T /tfChT INTERSTAGE LABYRINTHS: £FZSrJ\i
IMPELLERS/3/g/-4-/0 IT~FfKk SHAFT: RISJ- 4NNVQ . SLEEVES: MOfiJGL.
OTHER:
TEMPERATURE AND PRESSURE LIMITATIONS:
MAX. WORKING TEMP: SUCTION END OF. DISCH. END.. °F.
MIN. WORKING TEMP: SUCTION END. °F. DISCH. END. OF.
MAX. WORKING PRESS: SUCTION END Psig. DISCH. END Psig.
HYDRO. TEST PRESS: SUCTION END Psig. DISCH. END Psig
FLANGE RATINGS:
CONNECTION SIZE (IN.) ASA RATING FACING JJP DN RT ;—: OTHER
MAIN SUCTION - ?f ,’2
MAIN DISCHARGE = 7% - =
G G r =
= I o [z
o D rj Z)

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

SHAFT SEAL: "SO UBYRINTH. RESTRICTIVE RING, o LIQUID FILM, __ MECHANICAL (CONTACT).
LAE<ft/*rm CL£AOAAsc£s 7t && flAoVs mJ&AL.
__ LEAKAQC Z/STb CPMMJESSQZ G4SVa/$Y

StAUNG MEDIUM: & OI, o AR X INERT GAS, O AItTThQETfi/ ~no .

.72) CDMPL& T vsrrtt ccMTA&L wLVvE, GAugefs) Levy
BhARINGS: BEARING HOUSING CONSTRUCTION: ~ Z  INTERNAL, "£j  EXTERNAL. QL&KM SWiTC#

JOURNAL BEARING ~ TYPE: [  BABBITTED SLEEVE, "X _
LUBE: FORCE FEED, o0 RING OIL, L /J---mrmmemmmmmee e
THRUST BEARING TYPE SINGLE KINGSBURY, DOUBLE KINGSBURY, U BALL
0 ROLLER = S
LUBE: FORCE FEED © RING OIL, 1
CASING DRAIN S:  QuaANTITY gAIS7As£--  SIZE VENDOR SHALL FURNISH
o VALVED, y* PLUGGED, H BLIND FUNGE, CONNECTIONS.

BASEPLATE: SUPPLIED BY COMPRESSOR VENDOR, G

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

O

PROVIDED WITH DRIP PAN o YES, yS NO.
CQUPLINGS:  suppLIED BY = COMPRESSOR VENDOR,

LOCATION: IEW £&E££>

MFG:

TYPE:

LUBE: .
COUPLING GUARDS:  suprpLIED BY COMPRESSOR VENDOR, i ‘

TYPE: U SHEET METAL, 1) NONSEABHNG/ #tU. PArt-TT 7A7 Co+/TAST
COMMENTS REGARDING CONSTRUCTION DETAILS: it~ BE£ ftJ Sfez lieo-37AS".

Rev< () Nc cHAf.iz.



FOSTER WHEELER ENERGY GORP.
MO SOUTH ORANGE AVENUE.

CENTRIFUGAL COMPRESSORS

MATERIAL REQUISITION

LIVINGSTON, N.J. PAGE £ OF S
FOR _ FW REF. /S*JAOCO REQUISITION NO. DATE
SITE wett/MSy TN/AA 6—A42—77
SERVICE ___ITEM NO. crB/cA
MATERIAL — SUPERSEDED BY
SIZE AND TYPE NO. 1?EQD. | CHGj DATE CHG. DATE
DRIVER: *£ MOTOR,  — STEAM TURBINE, & Ia it Ocr, 7.7 W
GENERAL NOTES REQUISITION IS AN C2 cs
INIEGRAL PARI OF THIS REQUISITION. C3 C6
LUBE AND SEAL OIL SYSTEMS: A FORCE FEED LUBE OIL SYSTEM COMMON TO THE >< COMPRESSOR,
*SGEAR,*A. DRIVER, WITH i— A COMBINED, \~} A SEPARATE, NO SEAL OIL SYSTEM, SHALL BE
FURNISHED BY THE CCMP. MFR. IN ACCORDANCE W/ITH
LUBE OIL SYSTEM SEAL OIL SYSTEM
) SYSTEM OPERATING PRESS. X v _
SYSTEM OPERATING PRESS. Psig. Psig.
SYSTEM MAX. ALLOW OPER. PRESS----s--s-smreemmeecas Psig. SYSTEM MAX. ALLOW CPER. PRESS------------ : Psig.
RESERVOIR: LOCATED *j IN BASE, 3X ON CONSOLE. RESERVOIR: Locaten v. IN BASE, ON CONSOLE.
CAPACITY__ _ GAL. RET. Tli€____ _. MIN. CAPACITY. GAL. RET. TIIC_____ MIN.
TO BE FURNISHED WITH >< ELECTRIC, STEAM TO BE FURNISHED WITH ELECTRIC,
HEATER, L_! INSULATION SUPPORTS AND HEATER, 7  INSULATION SUPPORTS AND
— —
MAIN LUBE OIL PUMP: LOCATED ON << BASE, MAIN SEAL OIL PUMP: LocateD on BASE,
>< CONSOLE AND DRIVEN BY __ SHAFT, CONSOLE AND ORIVEN BY SHAFT,
>< INDUCTION MOTOR, \ STEAM TURBINE. INDUCTION MOTOR, STEAM TURBINE.
MFR. . A716 . MODEL. MFR_ MODEL
TIFF. jJS€££n£—— CASE MATL. - CASE MATL.
GPM RPM BHP. BHP.
AUX. LUBE OIL PUMP: Locatep on o BASE, AUX. SEAL O1L PUMP: Locatep ON BASE,
>< CONSOLE AND DRIVEN BY _ jiooivioicoicoiieeis SHAFT, R CONSOLE AND DRIVEN BY RR SHAFT,
X INDUCTION MOTOR, R STEAM TURBINE. R INDUCTION MOTOR, R STEAM TURBINE.
MFR. imMQQ MODEL B MFR___ X- . [V[6] 0] = I—— -
TYPE SsScCJfe W CASE MATL. . CS . \TYPE \ CASE MATL.
GPM___ . RPM BHP. CTH___ . RPM BHP_
RELIEF VALVES: U INTEGRAL, >< SEPARATE. RELIEF VALVES: 7 INTEGRAL, SEPARATE.
COOLERS: > TwiIN, R SINGLE, LOCATED ON COOLERS: u Twin, SINGLE. LOCATED ON
N BASE, > CONSOLE, ... BASE-K CONSOLER  ____
MFR.. TYPE R/'REC MFR______ A —. TYPE V
CODE: J)? TEMA C, .f __ cCoDE:E R TEMAC
SHELL: OD_ IN. DES. PRESS. Psig. SHELL: OC . % IN. DES. PRESS. Psig
TUBES: OD IN. BWG . \ TUBES: OD. .Rut. Bwe S
MATL: SHELL _C.JL_ ,. TUBES AbAMD#AL.7y. \$ATL; SHELI . TUBES__ '
FILTERS: R Twi, SINGLE.  LOCATED ON FILTERS: R TWIN, ~\SINGLE. LOCATED ON
R BASE, X CONSOLE, R R =H, 7 CONSOLERj ..
MFR. . MODEL MFR. MODEL
CASE MATL. C-5. . McRON <} =— I CASE MAT MICRON
ELEMENT: R CLEANABLE, >< REPUCEABLE. ELEMENT: CLEANABLE, REPUCEABLE.
TRANSFER VALVES: w/R. TRANSFER VALVES: MFR. __ R\
QUAN. O/g . TYPE __ MATL. .OS5. QUAN. fYPE. MAIL.
‘SOUR OIL —REQD.  YES, R NO.—LOCATED ON /s BASE, CQHSOLI, BY FURCASEBI
PIPING-BY- COMtU-mtOOR, PURCHASER.- SEAL' OU-L0SS * GAWW/ S 6Afc-MAxt
Qe SEAL Oill TAWf. vigr  NG?—LOCATED. FT?—ABOVE'GOMP. CENTER LFNE.
1 MTO. BY- COMPr- VE'K&OPT- PURCIIA3ER.
CLARIFIER: REQD. ; YES, XX HO. LOCATED ON R BASE, CONSOLE, BY PURCHASER.
PIPING BY C COMP. VENDOR, PURCHASER.  BYPASS GPM. MFR.

PIPING: X CARBON STEEL PICKLED AHD CLEANED, X STAINLESS STEEL,

STAINLESS STEEL DRAIN LINES,

OTHER:

fi-EV.CO HO CHITN

FORM 135-84

"Hitfa



FOSTER WHEELER CORPORATION

MATERIAL REQUISITION

IO SOUTH ORANGE AYEHUE, LIVINGSTON, N.J CENTRIFUGAL COMPRESSORS PAGE £ OF o
AL A A v W REF. /S uUtxoo REQUISITION NO. DATE
SITE  VieriNZ/Sj 7=IN77 Z2B/- 1 12/# |
SERVICE . ITEM NO. SUPERSEDED BY
Y = ——

SIZE AND TYPE ceeeromsrmemmemrmommrmesememenaemesnces NO. REQD. CHG. DATE CHG., DATE
DRIVER: © MOTOR, o=  STEAM TURBINE, Cl
GENERAL NOTES REQUISITION IS AN C2 G5 |
INTEGRAL PART OF THIS REQUISITION. c3 Cé
INSTRUMENTATION
LOCAL COMPRESSOR PANEL: FURNISHED BY COMP, VENDOR, O PURCHASER, o NOT REQD.
PURCHASERS ELECTRICAL AND INSTRUMENT CONNECTIONS SHALL BE BROUGHT OUT TO TERMINAL BOXES
BY THE COMP. VENDOR, o MADE BY THE PURCHASER.

££S NilLJJIDIEMRS.:

PRESSURE GAGES: MFR. ST53) SIZE AND TYPE

TEMPERATURE GAGES: MFR. SIZE AND TYPE

LEVEL INDICATORS: MFR. SI7F AND TYPF

SIGHT FLOW INDICATORS: MFR. SIZE AND TYPE

TACHOMETER: MFR. SIZE AND TYPE

MFR. SIZE AND TYPE

STRUMENTATION:  compressor VENDOR SHALL FURN ISH THE FOLLOWING:

LOCAL LOCAL

PRESSURE GAGES: LOCAL  PANEL LOCAL  PANEL

SOIL PUMP DISCHARGE $ H X MAIN STEAM INLET o

£1 LUBE OIL EACH LEVEL P & |X FIRST STAGE STEAM X

1 SEAL OIL EACH LEVEL - m 2 STEAM EXHAUST — %

o SEAL OIL DIFF. - c = o _i

S| BEFORE/AFTER FILTERS o o o —

o CONTROL OIL o c o o .

TEMPERATURE GAGES:

OIL OUTLET EACH BRG. pc c n n -

= OIL OUTLET EACH SEAL o n o M

£ BEFORE/AFTER COOLERS o o = G

SWITCHES: (3PbT) AURM TRIP AURM TRIP

LOW LUBE OIL PRESS. $ % COMP. HIGH DISCH. TEMP. 1$ a

C LOW SEAL OIL PRESS. Y LOSS 9/L SVo¥ty 7EMt. - ® =

i2 LOW OIL RES. LEVEL * % <™ A7 - S N

35 LOW CONTROL OIL PRESS. X O Y V/SXA'ffofJ pe

3fl AUX. PUMP START

Xx AVAL *o7o0*

Ci8-m s&e/es Jzoo Moumts)

OTHER:
1 REMOTE SHUTDOWN: $ ELECTRICAL, O
t SIGHT FLOW EACH BEARING AND SEAL OIL RETURN LINE.

OIL RESERVOIR LEVEL. . A
5C &t=/U LN

HYDRAULIC

AURM CONTACTS SHALL o OPEN, o= CLOSE TO SOUND AURM.

o1 OPEN, 1 CLOSE TO SHUTDOWN.

WHERE INDICATED BY (*), AURM LIGHTS SHALL BE FURNISHED BY THE COMPRESSOR VENDOR AND MOUNTED ON THE LOCAL

PANEL WITH ALL NECESSARY REUY DEVICES.

PURCHASERS ELECTRICAL AND INSTRUMENT CONNECTIONS WITHIN THE CONFINES OF THE BASEPUTE AND CONSOLE SHALL

BE == BROUGHT OUT TO TERMINAL BOXES, == MADE DIRECTLY BY THE PURCHASER.

COMMENTS REGARDING INSTRUMEHTATIOM: mSbOf £#41L

FORM  135-85 ffoOv. () : ~Jo. ctonfe z"/Jr

o1 PNEUMATIC.

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

SHUTDOWN CONTACTS SHALL

/mvV.C:



OSTE?. WHEELER ENERGY OORPCRATION MATERIAL REQUISITION

IO SOUTH QRAHGE AVEMUE, 11v1XG5TOH, H.J. CEMTRI FUGAL COMPRESSORS 968 7 OF /o
cOR M..G i/ FV REF. REQUISITION HO. | DATE
AITF M &£z[P+ztS-; r~J . _*Am 2/ ~ 5 - 7.0
SFRYICE CysYCI&J C2r-p ITEM HO. C ~3/010. SUPERSEDED SY
MATERIAL i
SIZE AHO TYPE HO. RECO. (TW<A (1]  CHG, DATE CHfii DATE
DRIVER:* MOTOR, = STEAM niRBIHE, o beiTn ocr, 77 =3
GEHERAL HOES REQUISIT'OH IS AH 2| i €8
'HTGRAL FART OF “HIS REOUISITIOH. . C3 cs

CONTROL

NORMAL OPERATING: ZOASTAMNJ-r SPS-ZD CA?AC-t-?h> CsrSr-ft&u. S*jZgz”

SURGE CONTROL: TO DS/ E

INSPECTION AND TESTING

WITNESSED:
COMPRESSOR IS; SHOP INSPECTION. X YES n NO
< HYDROSTATIC TEST. n VYES >X NO
~  IMPELLER OYERSPEED JOF RPM. o YES NO
"la DYNAMIC BALANCE OF ROTOR o YES TL NO
IS, MECHANICAL RUN. 'S YES = NO
O r~"C—/o PL£Aj=0&s-xijCE£: TES-r 9 VES C. NO
>i OXVL; &>y t PtoTCC.-TjOrd /~Qil YES ZI NO
S S/~ifjpr-i£N~T N ygs NO
Tv TES7-S YES - NO
O o YES NO
0 r o YES — O
CONSOLE: SHOP  INSPECTION. YES ‘ HO
x nSJLZL YES N
1 u YES -1 NO
{1 COOLERS: “\  HYDROSTATIC TEST O YES X N
______ Psig OIL SIDE. _____ Psig WATER SIDE.
INTERCOOLERS: ~~ HvDRosTATIC TEST CJ  VES NO
C/sL res~"SricesJ _Psig AR SIDE. Psig WATER SIDE.

COMMENTS REGARDING TESTING:

Re () C o-ndiv'.<i= gjt J[JtLS
FORM 135-87



FORM

FOSTER WHEELER CORPORATION

FOR  MLGW

SITF HS-WAH13 |

ITEM NO. ©-370 2 SERVICE oxrsejv
JRIVEN FOIlIP. ccn rfriFOtSAu
MFR - - MODEL

OPERATING OCNOITI*NS

RATED

no ro CCH PR . RftTSJ)

NORMAL

SPECIAL-PURPOSE STEAM ARSINES

F.W. CONTRACT { S-ZzZoo

RCOI LF I TION NCMFFR — WATC
2Z31 - 13Z1 3 a OCT,

SUPERSEDED BY CriMGE NO.

PAGE 6 OF /O

copf>.eosoR

OR Oill! ocr, 7* pn
ro |
NO. REO'D-L RB‘! - rM

ArrLILAOLe UlNITtMa:

SPECIAL-PURPOSE TURBINES

P/; GEN’L.-PURP.
INOUCTION MOTORS
OIL SYSTEMS

GEARS

TURSS.

GENERAL NOTES REQUISITION

MAX. CONTINUOUS SPEED: | OS' 9PM 3
TRIP SPEED: RPM 9
CRITICAL SPEED: PPM FIRST. RPM SECOND 10

u CONSTRUCT: ON FEAT'JFES$:'

STEAM: MAXIMUM NORMAL MINIMUM 1p TYPE: < VERT. SHAFT ~HORTZ. SHAFT.
THROTTLE PSIG PIC 13 CASING SPLIT: ~AXIAL ocRADIAL
THROTTLE °F. &HO m CASING MOUNT: cFOOT ACENTERLINE
EXHAUST , PSI £ 35. 15 FLOW TYPE: FIRST STAGE =

OTHER DATA:

16 OTHER STAGES =

17

18 ROTOR: oBUILT-UP gnrsSoLIO

19 SPEED GOVERNOR: NEMA CLASS 3)

MFR.

FOR AUX.

SvcC.

STAGES.

=VOOODWIVP.i

OF.

of.

20 TYPE = Ul/lovCRSPgro TRIP T£ST DEVICC
STEAM RATES. BASIS OUTPUT SHAFT OF ATURBINE ©GEAR 2]l OTHER GOV.: FOR MFR. =
(* - GUAR.POINT) OuTPUT STEAM LBS/BHP-HR 22 TYPE r
RATED NORMAL 23 SPEED CHANGER: ©MANUAL ocAUTOMATIC
RATED WORST 24 RANGE FROM g £> J TO [ OFf 1 Of RATED RPM.
NORMAL NORMAL 25 ACTUATION SIGNAL ; rHZUHTfrTl £
26 NO. AUTO. VALVES: MAIN INLET, LIFTED BY
27 LIFTED BY
28
PERFORMANCE CURVE NO. 29 HAND NOZZLE VALVES:
MAXIMUM POSSIBLE STEAM FLOWS: LBS/HR 30 TRIP VALVE: I TRIPONLY  jFFiEI P 4 THROTTLE
AT THROTTLE (WITH MAX. INLET PRESS.) 31 REMOTE TRIP REQ’D ACTUATED BY
TO EXHAUST (EXT. 4 INDUCT. TURB. ONLY) 32
FROM EXTRACT. (WITH MAX. THROTTLE PRESS. 33 £>aAlN«: —————— THRUST RADIAL
4 Tvee K5T. MFR' 5r/>Ni>Aa.s
35 MANUFACTURER
ROTATION (VIEWED FROM H.P. INLET END.. QCW oCCW 36 CALC. LOAD. LBS.
THRUST FROM DRIVEN EQUIP.: ONORMAL Q 37 CAPACITY, LBS.
DUTY: ACONTINUOUS 38 LUBE METHOD
START-UP QMANUAL ©EMERGENCY AUTOMATIC 39 COOLING JACKETS
LOCATION: Q INDOOR ©OUTDOOR oSEMI-ENCL. BLDG. 40
— AT GRADE AON MEZZANINE 41" SHAFT SEALS, INTERSTAGE: EgLABYRUITH
AREA: QCL.__ -GS._ -Olv.___. NON-HAZARDOUS 42 SHAFT SEALS, OUTER: ALABYRINTH
AMBIENT: \OQ °F. MAX. TO MIN. 13
FT. ALTITUDE IHtT BAROMETER 41 H.P. INLET PSIG 4
PROTECTION: 1 WINTERIZED oJTROP CALIZED QSTANOARO 45 H.P. CASING PSIG 4
46 1.P. CASING PSIG
GEARS: BY ' SEE FOR DATA 47 L.P. CASING PSIG
48 COOL. JXTS. PSIG
EVALUATION: FOR PERIOD OF HOURS 49
H.P. STEAM AT 5 /M LBS. 50 MAX. ALLOWABLE SPEED RPM
51 MAX. ALLOWABLE TRIP SPEED RPM

COOL-OFF TIME:

52 POTENTIAL .MAX. PCWER « RATED RPM

BHP



FORM 135

FOSTER WHEELER CORPORATION SPEC IAL-PJRPCSE STEAM TURBINES PAGE A OF 1 Q
REQUISITION NUMBER DATE
FOR MLcW F.W. CONTRACT I1S-1200 2Zr.~! -1 5Z2Zj-J |

SITE M£>plit5 MSsb.y - S|y PERSEDEC) BY CHANGE NO.
ITEM NC. ¢ —3102 o0 COMPP CJ-S"OP cr 11 CcT 71 g Ccs:

c2 ru cE
AOChSSOK TLSI OIL UYS~:w.
gSEE o0«U3E_~_F09 SP. CHARGER, TRIP VALVE. REMOTE TRIP TURBINE MFR’S. OIL REQUIREMENTS: P PSIG.
gTRIP VALVE LIMIT 3MITCHE3: YALYE ©OPEN ASHUT. LUBRICATION
—1 TRIP VALVE DEVICE FOR TESTING WHILE OPERATING CONTROL, STEADY STATE
»\V. VALVE POSITION INDICATOR: CONTROL, TRANSIENT
INSULATION MAT*L. - 3y PL?B C HASIT.-?
O JACKET: MAT*L = VI SCOSITY: ____SSU 9 IOO°F A _____ SSU 9 210°F
I EXHAUST SENTINEL VALVE, PSIG SET SSU MAX. ALLOWABLE FOR START-UP.
= EXHAUST eiJLL FLOW PSV, PSIG SET MAX. ALLOWABLE FILTRATION: MICRONS
IEXTRACT FULL FLOW PSV, PSIG SET

LUBRICATING OIL

CONTROL OIL (NOT OVER 25)
CRNON—RETURN  VALVE CEXT ICTI N CEXHAUST

AUX. FORCE CLOSING BY TURBINE MFR. TO SUP°LY SYSTEM COMPONENTS AS FOLLOWS:

NON'E (ALL COMPONENTS BY OTHERS)

TACHOMETER TypeE: MR PAX TACHTP.&I SAS AGREED WITH MFR. OF DRIVEN EQUIPMENT
INDICATOR, NO. A TVIE 7% O ~Ngp ; CTOTAL SYSTEM PER PAGE____
one NENFt Lj i&cfii , Rgy~rs* (<F nea‘'h ) 1 AT TURB. QA GEAR ONLY (SINGLE IN/OUT CONNECTS).
= SHAFT TURNING GEAR: omWITH  oWITHOUT LOCAL INSTRUMENTS
1 PARTIAL SYSTEM PER PAGE
STEAM STRAINER: QSEPARATE |y T-T VPLV;
] LOCAL PANEL: MOUNTED ON clIURB. oTURB.SBASE PIPING MATERIALS AT TURBINE !i GEAR'
— SEPARATE FREESTANDING. L.O. PRESSURE LINES ~ TniINUA~SZ,
CONTROL PRESS LINES u
BY DRIVEN EQUIP. MFR.) DRAIN LINES

s TXTi. , Ptcifl.sin}
COOSOLEPLATES. I FABR. STEEL, c—awITH DECK

COUPLINGS: TURB.-

FURN | SHED BY CpiMPAI msg-tj JeNDOe
MANUFACTURER

1 GOV. LIMIT DEVICE FOR QLOAO OEXTRACT. FLOW

1 INITIAL STEAM PRESSURE
— HIGH EXHAUST TEMP. SWITCH oALARM CTRIP MODEL NO.
1 HIGH EXHAUST TEMP. WATER INJECTION SYSTEM COMPLETE TYPE

1 VACUUM BREAKER LUSE .METHOD

COWATER WASH ORIFICE MIXER BORE TYPE, DRIVING HALF

COSPACE HEATERS FOR INSUL. A JACKET BORE TYPE, DRIVEN HALF

JgSHAFT SEAL SYSTEM: oMANUAL ~AUTO. CONTROL
MOUNT DRIVING HALF
VACUUM DEVICE JASTM. EJECT. — WATER EDUCTOR
MOUNT DRIVEN HALF

— FAN oL IQUID R'NG COMPRESSOR

CONDENSEP 1 C.RECT CONTACT JASHELL A TUBE F GUA/FS%TTFMFUT.T" ______________________
SURFE  —memmemmemmmee sa. FT., JQTEMA-C O TEMA-R, giTORSIONAL CRITICAL SPEED ANALYSIS BY uU<mM17CC
WITH SHELL, WATER BOXES <3 LATERAL CRITICAL SPEED ANALYSIS BY u
, TUBES 3WG X o.D. X L ASUPPLY ABOVE CALCULATIONS TO u u

~SUPPLY CAMPBELL DIAGRAMS TO PUfteH=f5S-|P

UTILITIES REQ'D : GPM WATER <3 REVIEW 4 COMMENT ON PURCHASER'S °IPING DRAWINGS
LBS/HR PSIG STEAM SAVIEWV 4 COMMENT ON PURCHASER”S FOUND DRAWINGS
KW OF___ \/-___PH-___HZ —

1 SUPPLY SPARE ROTOR ASSEMBLY
8 VIBRATION DETECT. EQUIP,: S—M ; VefteF WCW
oFoyi.m". ?rs cit SQfU. ra<Ji/>l brn

== AXIAL POSITION EQUIP,: T7u © C

N rl™A tr frrs



FOSTER WHEELER ENERGY CORPORATION MATERIAL REQUISITION

CENTRIFUGAL COMPRESSORS °AGE /0O OF
FOR  AALCT MW REF. REQUISITION NO. DATE
SITE / o
SERVICE ITEM NO. C-3,C-> AZA SUPERSEDED BY
CHG. DATE CHG. OATS
Cl HOur, 2/ CN
c2 cs
3 ; | cs
UTILITY DATA
ELECTS! CAL:
CLASSIFICATION: Q CLASS | - GROUP O, = DIY. I, G OIY. 2. ™~ "ON Zlid =zl ~J-L i
MJTORS j So AHO 3ELOK: —FFA2--- VOLTS, _ 2-eeceesceea- PHASE, —<BAQ--------- CYCLES.
MOTORS GAO HP THROUGH Ox2QQ-. HP: ATYOQU  VOLTS, —3.-we-mes PHASE, ——*2-0.-=---- CYCLES.
MOTORS Z/SAQ. HP AHO ABOVE: /G <A0 P__ VOLTS, 3 PHASE, __ C=>0 CYCLES.
ALARM SWITCHES: ~ AC, & DC. /7O VOLTS. 7/ PHASE. o CYCLES.
SHUTDOWN SWITCHES: 'SJ AC, G DC /20 VOLTS, / PHASE, (~*0 CYCLES.
SWITCH ENCLOSURE: o EXPLOSION PROOF, *>X WEATHER PROOF, z
5TEAH: MAIN COMP, DRIVE AUX. DRIVES
MAX. NOR. MIN. MAX_  NOR.___ M.
IHLET Psig | i
INLET TT °F ( /IMoT
EXH. Psig ~ b . v |
In. H6. ABS.
DENOTES CONDITIONS AT WHICH STEAM RATE IS TO 3E GUARANTEED.
COOL IHG WATER: O o SALT-pX--—-—-Coo™r™I? fe--- I
AVAILABLE AT w-? 3 psig AN -S-A-e- °F. FOULING FACTOR —I CO/ S/O0G)
ALLOW TEMP. RISE 30 op. ALLOW PRESSURE DROP . .AS __ Psi.
INSTRUMENT AIR: AVAILABLE TO CONTROL DEVICES AT ——/OJO-msmms weemees p,ig.
DRIVER AND UTILITY SUMMARY
MOTORS: QUAN. MFR. TYPE ENCL. HP SF RPM
COMPRESSOR DRIVE OrJE. -r"LH  Uv-2zT
LUBE PUMP DRIVE TLVO j~oucr.

o SEAL PUM> DRIVE

.TEAM TUR <ES:

o COMPRESSOR DRIVE / R | i
o LUBE PUMP DRIVE {77a77"™) i |
o SEAL PUMP DRIVE \

. 1 | | i
1 :
DRIVERS MARKED <~  SHKL1- BE FURNISHED BY THE COMP. VENDOR. SEE PAGE. OF THIS REQ'N. FOR COMPLETE
DETAILS OF THE MAIN COMPRESSOR DRIVE UNIT.
COOLING WATER CONSUMPTION: STEAM CONSUMPTION:
LUBE OIL COOLERS GPM °F. RISE. COMPRESSOR DRIVE U)/Hr.
SEAL OIL COOLERS GPM °F. RISE. EACH LUBE PUMP DRIVE «e-eeesecceeccscseeee- Lb/Hr.
INTER COOLERS ~ ----- GPM —— °F. RISE. EACH SEAL PUMP DRIVE ~ -sesescecccecaeaees Lb/Hr.
GPM OF. RISE. N
Lb/Hr.
(1) — °F. RISE. Lb/Hr
COMMENTS REGARDING UTILITIES: .

FORM  135-86A 2ev.(jd N& cHAMC: N P/fS-if



FORM NO. 135-901

REQUISITION

FOSTER WHEELER ENERGY CORPORATION PAGE i OF
CLIENT Memphis Light, Gas & Water DiifONTRACT NO. 15-2200 REQUISITION NO. DATE
SITF  Memphis, Tennessee ITEM NO. C-3103 A/B 2231-1321-C 6/14/79
MATERIAL Plant Nitrogen Package Cl c4
OR C2 C5
SERVICE C3 6
I. SCOPE OF SUPPLY

BY

II.

III.

.J.

Two (2) integrally geared, multi-stage centrifugal nitrogen compressors,
each complete with baseplate, motor driver, shaft driven lube oil pump,
lube o0il system with cooler, auxiliary standby oil pump, aftercooler

with condensate separator having an automatic drain trap, intercoolers,
manifolding of all water piping, full selective automatic control
system, associated shutdown and alarm system and extra set of terminals
for wiring out of the panel.

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

Pressure control systems

Shutdown system

Alarm system and lights

Mfg. std. wvibration monitoring and shutdown system
Low oil pressure trip switch and indicator 1light
High o0il temperature, alarm switch and indicator light
High air temperature alarm for intercoolers

Main motor running indicator light

Auxiliary lube pump running indicator 1light
Compressor surge indicator light

High discharge air temperature indicator 1light

=
P O W o g o oW N

APPLICABLE STANDARDS AND SPECIFICATIONS

2200-1300A General Notes for Mechanical Equipment

2200-38A6 Low Voltage NEMA Frame TEFC and XP Induction Motors
2200-39A3 Vendor Supplied Piping

2200-38A7 Medium Voltage and Non-NEMA Induction Motors

VENDOR DATA REQUIREMENTS

A. Model and type of compressor and driver.
B. Performance curve.

C. Typical outline dimensions and weights.
D. Price estimate based on shipment in 1981.

B P.o. NO. SUPPLIER

7



<> FOSTER WHEELER MATERIAL REQUISITION
CENTRIFUGAL COMPRESSORS PAGE 2 OF 7
FOR/rtemM/S U6"r.s45insfnrg. PIv. PM REF. /S-ZZ&3 REQUISITION NO. DATE
SITE. O}fal£(ds+ r™/s/Af ___ " Z23/-13Z/-<cC: &/ A4/79
SERVICE £>£4*17/VITZC&ITA/PACPPASIE ITEM NO. jZ-3/a.3 #/£----- f 5UocRSEDED BY
MER.
SIZE AHO TYPE MO. RFOD. Tu>cCz\ lihtLli_____ DATE CHG. DATE
DRIVER: ~ MOTOR, =  STEAM TURBINE, n nem ___ CN
TCcyo(2N £2 c5
iJiJ C8
f
SPECIFICATIONS: CENTRIFUGAL COMPRESSORS AND ATTENDENT INSTALLATION: uUNIT WILL BE INSTALLED IN AN

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

& ZZoO-/3ca-A 3 ZZOO-3SAC,

55 Z2iX>°39/)3

O

| > OUTDOORS-UNPROTECTED LOCATION ,
rn FNCL. RLDG.’ H —_

ATC GRADE, X HE72A> INE LEVEL.
(X ZZOo-3'347 .
BAROMETER /™7 Pia< ALTITUDE LO&- FT
AMB. TEMP. °F MAX.. /7  OF MIN.

CONDIT IONS OF SERVICE FOR EACH MACHINE

GAS HANDLED (SEE ANALYSIS BELOW)
REUTIVE HUMIDITY, \

MOLECULAR WEIGHT

CnlCv @ &O ofF
COMPRESSIBILITY FACTOR « INLET zI
COMPRESSIBILITY FACTOR « DISCH 22
SCFM < IN.7 Psia t 60 °F :
CFM = INLET CONDITIONS
WEIGHT FLOW, Lb/Min.

INLET PRESSURE, Pala

INLET TEMPERATURE, op
DISCH. PRESSURE, Paia
DISCH. TEMPERATURE, °F
POLYTROPIC HEAD Ft.-Lb/Lb.
COMPRESSOR ~ BHP

COMPRESSOR RPM

BHP REQUIRED AT DRIVER SHAFT
DRIVER RATED HP

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

S DRY,

RATED
/J/T&CxS,£A]
NTY
z8 |
VA
/7o
/o

o WET. Z400

>£.5- |
94 D

ICFM

GAS ANALYSIS

COMMENTS REGARDING GAS HANDLED: (7) ca/f}/’££55o& DE/UE&. 7Z>s/2£/> /&E. /7/H#;7/.

6~1£1 US/AJE, /»SN/*</*>

FORM 135-32A
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rusitR WHfctLtK MAIKIAL KtUUIIIMUN
CENTRIFUGAL COMPRESSORS PABE 3 OF /7

FOR rtPrffatS L/Mr/.JS Ws&d Pit/- FW REF. ... | REQUISITION NO. DATE
siTF s&SsTr/w/s.r&A/V- Z2AN[-|B3Z/-tr
SERVICE ITEM NO. 3/£>3 SUPERSEDED BY
LM DATE CHG. | DATE
cl c* 1
C2 cs |
c3 | c6 |
CONSTRUCTION DETAILS
MANUFACTURERS DATA: MODEL____ . CASING SPLIT: = HORIZv “~  VERTANO. STAGES
IMPELLERS: TYPE: om=as = BACKWARD LEANING, 1 . DIA_____ IN.
CONSTRUCTION: N CAST, O RIVETED, &0 WELDED, — MILLED, —™ . TIP SPEED FPS
SPEED DATA: MAX. CONT._ RPM. FIRST CRITICAL____ RPM. SECOND CRITICAL- RPM.
COMPRESSOR ROTATION: VIEWED FROM DRIVER END OF UNIT: O cw, o CCW.
MATERIALS OF CONSTRUCTION; n
CASING: ™ CAST STEEL, ™  FORGED STEEL, < CAST IRON, [0 --reecreecmeeecmresccceecmcssmmeameeaneeas
DIAPHRAKS: INTERSTAGE LABYRINTHS:
IMPELLERS: sSrsr&. SHAFT: /FXST- StezO____ . SLEEVES: A/CtVE.
OTHER:
TEMPERATURE AND PRESSURE LIMITATIONS:
MAX. WORKING TEMP; SUCTION END °F. DISCH. END. «F.
MIN. WORKING TEMP; SUCTION END. OF. DISCH. END. OF.
MAX. WORKING PRESS: SUCTION END Palg. DISCH. END Piig
HYDRO. TEST PRESS: SUCTION END Ptig. DISCH. END - Palg
FLANGE RATINGS:
CONNECTION SIZE (IN.) ASA RATING FACING JJP DN il LF OTHER
MAIN SUCTION = a = =
MAIN DISCHARGE = = = B
[ C O =
[} (| O [
(] D [} (]

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

SEALING MEDIUM: o OIL, -~ AIR, o INERT GAS, o

BEARINGS: BEARING HOUSING CONSTRUCTION: O INTERNAL, 00 EXTERNAL.

JOURNAL BEARING ~ TYPE: 0 BABBITTED SLEEVE,  [j---seerereeceoemrromemememmsamamameem s neneme e enenena
LUBE: )gf FORCE FEED, o RING OIL, =

THRUST BEARING TYPE 'oO SINGLE KINGSBURY, o DOUBLE KINGSBURY, O BALL,

O ROLLE'R []==m=m=mmmmmmmmmmmmmmmmcmmmammms s ms s mmmm e mm e na '
LUBE: ~“~  FORCE FEED o RING OIL, o
CASING DRAINS: QUANTITY vnore 0 — SIzE . VENDOR SHALL FURNISH
o VALVED, & PLUGGED, CI BLIND FLANGE, O CONNECTIONS.
BASEPLATE: SUPPLIED BY = XX COMPRESSOR VENDOR, [[]==mmm=smmmsmsmsesesesesesasasasamsesemesesesemamananaan-

TYPE: 2>< CONTINUOUS STRUCTURAL STEEL CO»*«N TO COMPRESSOR ANO DRIVE UNIT.

PROVIDED WITH DRIP PAN o YES, XX *0.
COUPLINGS:  suPPLIED BY & COMPRESSOR VENDOR, [ =sssessssssssssssssssssssssssssssssssssssssssssssss
LOCATION:
7HOMA4S
P32
LUBE: My
COUPLING GUARDS:  SUPPLIED BY . COMPRESSOR VENDOR, O
TYPE: o SHEET METAL, D  NON-SPARKING, o

COMMENTS REGARDING CONSTRUCTION DETAILS:

porm 135-83A



FOSTER WHEELER ENERGY CORP. MAT-,RIAL REQUISITION

110 SOUTH ORAnte AVEHUE, LIVINGSTON, N.J CENTRIFUGAL COMPRESSORS_ _PAe_E_____ oF 7
FOR /VF/rtM/S (jMFfcASTii/tTSZ 4/J_ FH REF. /E-Z21D<D_ _ REQUISITIOM HO. OATT
SITE 7EA//- ZZ23/-f3BZ2/ -y Z Z/ PP
SERVICE P~/VirA —1TEM HO. AT-3/a3_/?_fe
SUPERSEDED BY

MATERIAL 4*4 Syf7&» CC//E&A/A*V/ZS_______
SIZE AMD TYPE . HO.  REQO.T"zj. CHG. DATE CHG. DATE
DRIVER: % MOTOR, C STEAM TURBHE, =™ .Cl C4

c2 " CS

c . 6
LUBE AND SEAL OIL SYSTEMS A FORCE FEED LUBE OIL SYSTEM COMHON TO THE >< COMPRESSOR,
A\ SEAR, SHALL BE

FURNISHED BY THE COMP. MFR.

LUBE OIL SYSTEM

SYSTEM OPERATING PRESS. Psig.

SYSTEM MAX. ALLOW OPER. PRESS. __ Psig.
RESERVOIR: LocatTeED X H BASE, ~i °H CONSOLE.
CAPACITY___ GAL. RET. TIME_____ ___ MIN.
TO BE FURNJSHED WITH  ““i ELECTRIC, ' , STEAM

HEATER, = INSULATION SUPPORTS AND
n. - - : ‘
MAIN LUBE OIL PUMP: LOCATED ON X BASE,
~ CONSOLE AND DRIVEN BY X SHAFT,
2>< INDUCTION MOTOR, * STEAM TURBINE.
MFR _  MODEL

TYPE CASE MATL

GPM RPM BHP.

AUX. LUBE OIL PUMP: LOCATED ON 26 BASE,
CONSOLE AND DRIVEN BY __ SHAFT,

X'HDUCTION MOTOR, H STEAM TURBINE.

GPM........ ... .. RPM '
RELIEF VALVES: 'J INTEGRAL, 2>< SEPARATE.

COOLERS: @ TwiIN, >< SINGLE, LOCATED ON

XX BASE, CONSOLE, '

MFR.__ . TYPE 5rfeU < 7£/6>&

CODE: , ! TEMA C, |

SHELL: 00 IN. DES. PRESS. Psig.

TUBES: 00 IN. BWG . /<tf» .

MATL: SHELL c.s. . TUBES AP/H/Mcrv .
FILTERS: 2>X<T*IN, _ ; SINGLE, LOCATED ON

X BASE, — CONSOLE, ...

MFR.__ . MODEL

CASE MATL. ~-5. . MICRON 2

ELEMENT: CLEANABLE, >< REPUCEABLE.

TZAK>SfE.g_ VAU/E -
&/>/MC, PEE £U>EEL: ZZC&' 3<r//3

a.j. B.

OTHER:

FORM

135-84



MATERIAL REQUISITION
CENTRIFUGAL COMPRESSORS

FOSTER WHEELER ENERGY CORPORATION
110 SOUTH ORANGE AVENUE, LIVINGSTON, N.J.

~ PAGE JF /
FOR UttrSAS diJsiZeZ A/iS.  FW REF. REQUISITION NO. DATE
SITE msTtS#/*. r&uA/ 2Z73/-/IR2/-<T g//"~/79
SERVICE S4<ZtZ4<££ ITEM NO. SUPERSEDED 9Y
MATER 1AL 5 /ZT&rt £o>/#/t>AjEAJ?2S e .
SIZE ANO TYPE NO. REQD. TCcJeXzJ | CH6- DATE I CHfii DATE
DRIVERrn MOTOR, I CL
j C2 c5
I c3 " Ge
CONTROL
NORMAL OPERATING: 5757&rt. ccAJ7£al /$ To OS S* &>*&2/>*r

P/uz!\jj/lis 4"0 T SBe A JTr <X gr FP=w/eeacowsT/toir/A "t&rz/uHL.
W/M seat//Oje/ut> ygrTVjAAvVI] &ysytst/AZI/'VWC /2£<2/l.Ay PAL
VS*hC Zoc/wD .

SURGE CONTROL: eaxrrPjxL sysré&rt /U-fe 4A17/-5CiE£<M

/7gxr rtgrcan™y/Nsssit 4/>y/ NV SARKSEA?/NTZS/J AEN>Cl] 3£ 2/AKZ ££4«iEj)r/**sJ>
SXWSSA/C /=£L//E~F.

INSPECTION AND TESTING

WITNESSED:
COMPRESSOR SHOP  INSPECTION. YES ri NO
HYDROSTATIC TEST. n YES > NO
X IMPELLER OVERSPEED. JJ.G__ s OF /PI/tX-OwT. RPM. O YES X No
X DYNAHIC BAUNCE OF ROTOR o YES X No
X ves o NO
COLTIiPtSA &S/0&TS OFAU. TESZT A *£&E4jCJI/e£0 < YES Uu No
To FEPUMWIFA'FD To TA/E fe/E&/A*EE,_ o YES o NO
o YES o NO
DRIVER: X /TfeTd?£- STAIVO/TM COMjft&e&AX. TZXTS o YES X o
O c YES NO
O o YES -J NO
O r o YES = NO
CONSOLE: )g( SHOP INSPECTION. x YES 4 NO
g {1 YES o NO
= [J YES o NO
OIL COOLERS: HYDROSTATIC TEST o YES * N
Ptig OIL SIDE. Ptig WATER SIDE.
. N
INTERCOOLERS: HYDROSTATIC TEST i YES X o

-Ptig AIR SIDE

COKWENTS REGARDING TESTING:

FORM  135-87

Ptig WATER SIDE.



FOSTER WHEELER ENERGY CORPORATION O MATERIAL REQUISITION
CENTRIFUGAL COMPRESSORS  £PAGE

FOR AFENIN SIS > /Z O/t~ W REF. 5-2-2,C<D REQUISITION NO. DATE
SITE /H/TtfSs/SS. rSA'A*- ZZ3/-/52J-<£- &//P/7 9
SERVICE P£*a*>r ITEM NO. £~ /2//3 SUPERSEDED BY
CHG. DATE CHG. DATE
CN
C2 C5
03 C6

UTILITY DATA

ELECTRICAL:
CLASSIFJCATIOH: N CLASS | - GROUP D, D DIV. I, [Z DIV. 2, 52 A/QA—-#& =X tZDOrSS*
MOTORS HP ASO BELOW: =----- (Vo] £ T J— PHASE, ——-eemeev CYCLES.
MOTORS ZOO_ HP THROUGH <Ai2sa2_  HP: 2 OCG. VOLTS,  2--ee--- PHASE, --eeee- CYCLES.
VIOTORS &?k.QA HP AMD ABOVE: VOLTS, PHASE, <8 ~ CYCLES.
ALARM SWITCHES: ~ AC, & OC. /Z& VOLTS. 7/ PHASE. £ O CYCLES.
SHUTDOWN SWITCHES: $ AC, [j DC 0L TS. / PHASE, g g) CYCLES.
SWITCH ENCLOSURE: o EXPLOSION PROOF, /N\WEATHERPROOF, =
FT EAM: MAIN COMP. DRIVE AUX. DRIVES
MAX. NOR. MIN. MAX. NOR. MIN.
IHLET f-iig - I
INLET TT °E A/Al
EXH. Psig [
l 1 "
In. HG. ABS
$$ DENOTES CONDITIONS AT WHICH STEAM RATE IS TO BE GUARANTEED.
QQOLING WATER: O ™ESH, O SALT, .
AVAIUBLE AT —w Z~— Psig AND _ JE§L-----o0p. FOULING FACTOR =
ALLOW TEMP. RISE oFi ALLOW PRESSURE DROP _ £FL Psi.
INSTRUMENT AIR: AVAILABLE TO CONTROL DEVICES AT p,igi
DRIVER AND UTILITY SUMMARY
I140TORS: QUAN. MFR. TYPE ENCL. HP SF RPM
% COMPRESSOR DRIVE TWo(2\ /HOUCT/c*J i"e=r
O LUBE PUMP DRIVE
o, _SEAL PYMP DRIV
W S*Z.Aéd%'/é“ c. rcjtfz.) VAi4>afT/t)  r&Pez-
STEAM TURDINES: |
o COMPRESSOR DRIVE - F
o LUBE PUMP DRIVE At ;_;‘_; é 4A£{
o SEAL PUMP DRIVE n rr
DRIVERS MARKED N SHALL BE FURNISHED BY THE COMP. VENDOR. SEE PAGE OF THIS REQN. FOR COMPLETE
DETAILS OF THE MAIN COMPRESSOR DRIVE UNIT.
COOLING WATER CONSUMPTION: STEAM CONSUMPTION:
LUSF OIL COOLERS GPM °F. RISE. COMPRESSOR DRIVE AJO 7~ — U>/Hr
SEAL OIL COOLERS GPM OF. RISE. EACH  LUBEPUMPDRIVE =~ =-eeeceeceeceeeceeeees Lb/Hr.
INTER COOLERS GPM  — °F. RISE. EACH  SEALPUMP DRIVE Lb/Hr.
GPM OF. RISE.
-~ Lb/Hr.
[V — °F. RISE. Lb/Hr
COMMENTS REGARDING UTILITIES: :
& I3

FORM 135-86 A



FORH 135-U9

oJu3

FOSTER WHEELER ENERGY CORPORATION

F.W.C. CONTRACT /S-ZZ,0Q

FOR: » 2£*)/>>*Y/:£8SS I/

SQUIRREL CAGE

INDUCTION MOTORS

IREOLNSITICN  NUMBER
ZZ3/-/32J-</
suPERSEDEO 3Y CHANGE NC.:

PAGE 7 OF 7
DATE

SITE: TPA/AJ. cl o
MANU FACTURER; £6
APPLICABLE DOCUMENTS:
MOTOR SPECIFICATION ALTITUDE FT. BAROMETER
PREP. FOR SHIPMENT AMBI ENT __ 25 _ °f. MAX. TO I7 °F. MIN.
GENERAL NOTES ZZO0O'1300-A ATMOSPHERE
INSTALLED olNDOOR UgLouTDOOM fl.
AREA D CL. -GR. -OlVv.
ON-HAZARDOUS.
ITEM NUMBERS:
rt/tAJUf/teru/teZ
TOTAL QUANTITY TuicfzS
DRIVEN EQUIPMENT CS/OreTtPC/c. 4C ce/pSte*
HP NAMEPLATE RATING (7)
SERVICE FACTOR (7)
RPM AT FULL LOAD' NO. POLES T— )/ / / /
VOLTS PHASES HERTZ A~ tool* IAD ¢ [/ / / / / / / / 7
ENCLOSURE UJPJZ-
°C. RISE AT FULL S.F. LOAD
TEMP. MEASUREMENT METHOD THEE/Tisre *-s
INSULATION CLASS B
INSUL. SPECIAL TREATMENT* Cfoe. fiBiu SH/E?EE/
SPECIAL HARDWARE
FRAME NUMBER Q)
MOUNTING ASSEMBLY NUMBER
ROTATE FROM END OPP. CPLG.
BEARINGS
LUBRICATION -~
END FLOAT |IF APPL. INS.
N.E.M.A. DESIGN LETTER
AMPS.: F.L. LOCKED ROTOR > Va V4 Vs / / /
LOCKED ROTOR LIMIT, SECS. Q)
C Al % 7

TEFFIC. 100*'75*.50? LOAD(J) 1 7 / S/ ; / 7 /7 7/
% P.F.  100%'75i '50% LOAD(J} / / / 7 / 7/ /7 1T 1 /7 7
fiotse LEVEi~cU™,« 3 Fr'WT)
ACCESSORIES: o~ BY Cj/rift ver
SPACE HEATERS: WATTSAT)

VOLTSIPH HZ /7 / / /s / /7 / / 7/ / /
TEMP. DETECTORS: NUMBER Q)

TYPE (7)

AIR FILTERS yESs

MOUNTING COUPLING HALF

TESTS: iw r WITNESSED!

N.E.M.A. STD. COMMERCIAL A)

4£S frio ti-kJ/T/oessi

TEST CERTIFICATES REQ'D. Y£S
TtIGIIS: IL8s
NET'GROSS (J) A /

MAX. NORMAL MAINTENANCE

(D Vi'A>008& sHA4LL FUIK/ABV 77Y/5
L 'Poe/n+j/t X/f/)/7Z/P.tePeSAB-
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CLIENT MEMPHIS LIGHT, GAS & WATER  CONTRACT NO. 15-2203 REQUISITION NO.
SITE MEMPHIS, TENN. ITEM NO. A-3101 2231-1919A

MATERIAL

OR
SERVICE

IT

BY /v [-V-

AIR SEPARATION PLANT Cl C4

C2 7/30/79 (&
C3 CS

GENERAL

A. Vendor shall design and furnish a complete Air Separation Plant

to supply gaseous oxygen of 98% purity for the production of in-
dustrial fuel gas from coal. The plant will also supply (1) 1i-

quid oxygen to make up to storage from which it 1is wvaporized to

provide an alternate source of gaseous oxygen, (2) gaseous nitro-
gen for plant use and (3) liquid nitrogen to make up storage from

which it 1is vaporized to provide instrument nitrogen, dilution
gas for credit generation and backup for gaseous nitrogen.

B. Equipment shall be shop-assembled to the maximum extent possible

without causing difficulties in transportation to the Jjobsite.

C. The scope of supply will not include the air, oxygen and nitrogen

compressors. The battery limits of the plant will, therefore,

i OF J

DATE
6/8/79

terminate at the discharge of the air compressor downstream of the

aftercoolers and compressor controls and at the suctions of the

oxygen and nitrogen compressors. Refer to FWEC Process Flow Dia-

grams 2202-1-50-31101 and 31102 (enclosed).

D. All piping, instrumentation and electricals required within the

Air Separation Plant Battery Limits to complete a fully operation-

al installation shall be furnished by the wvendor.

E. The Waste Nitrogen Silencer, Item SL-3101, plus all other required

vent silencers shall be furnished by wvendor.

F. The installation will be outdoors.

G. All equipment and/or material and their installation shall be in

accordance with all local, state and federal codes, laws, rules

and regulations applicable thereto. Any conflict between PURCHASER'S

drawings, specifications, standards, etc., and applicable codes,
shall immediately be brought to the attention of PURCHASER.

PROCESS SPECIFICATIONS

etc.,

A. The battery limit pressures relative to the compressors and directly
at the Air Separation Plant have been assumed as follows and are to

be confirmed by the vendor:
STREAM TEMP. F. PRESSURE,

1. Air into Air Separation Package 100 100

2. Oxygen Gas out of Air Separation 94 15.

Package

P.0. NO. SUPPLIER

5

psia
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CHANGE NO. DATE /30/79 REQUISITION NO. 2231-1919A
STREAM TEMP. F PRESSURE, psia
3. Waste Nitrogen Gas out 94 15.5
of Air Separation Package
4. Bone Dry Nitrogen Gas out 94 15.5
of Air Separation Package
5. Liquid Oxygen (98%) out -291 50
of Air Separation Package
6. Liquid Nitrogen (10 ppm -315 50

0%) out of Air Separation

Package

B. Process Requirements

ix For each of the following cases, the nlant must be capable
of simultaneous oroduction of the product quantities shown
at the conditions respectively indicated:

a. Base Case (3 Gasifiers - 100% Plant Capacity)

Rate Purity Pressure Temp

Gaseous °2 1733 ST/D 98% by wvol. 15.5 psia 94 F
(100% o2
Gaseous N2 600 ST/D 10 ppm (>2 Max. 15.5 psia (1) 94 F
bone dry
Liquid o 200 ST/D(2) 10 ppm 02 Max. 50 psig -315 F
(1) Vendor 1is to state 1if nitrogen is readily available at some higher
pressure,

(2) Liguid N”* rate is a nominal value which may be adjusted, with FWEC

approval, by the wvendor.

b. ALTERNATE 1 (4 Gasifiers - 100% Plant Capacity)

Rate Purity
Gaseous 0, 1916 ST/D 98% by wvol.
(100% o2
Gaseous N, 600 ST/D 10 ppm (2 Max.
bone dry
Liquid N, 200 ST/D(2) 10 ppm 02 Max.

Pressure Temp.
15.5 psia 94 F
15.5 psia (1) 94 F

50 psia “315 F

'ON WHO4

€06-S€1



FORM NO. 135-902

CHANGE NO

REQUISITION

C.
Gaseous 07
Gaseous
Liquid

d.

Gaseous 07

Gaseous

Liquid

Liquid o~

e.

Gaseous 0"

Gaseous

Liquid

Liguid o~

FOSTER WHEELER ENERGY CORPORRTION PAGE 3
DATE 2/20Q/39 REQUISITION NO. 2231-1919A
PROCESS REQUIREMENTS (cont'd.)
ALTERNATE 2 (4 Gasifiers - 100% Plant Capacity/99 .5% 0,)
Rate Purity Pressure Temp.
1916 ST/D 99.5% by vol. 15.5 psia 94 F
(100% o2
600 ST/D 10 ppm 02 Max 15.5 psia(l) 94 F
bone dry
200 ST/D 10 ppm 02 Max 50 psia -315 F
ALTERNATE 3 (LIQ. 0, Production at Reduced Capacity)
z
Rate Purity Pressure Temp.
By wvendor 98% by vol. 15.5 psia 94 F
600 ST/D 10 ppm (2 Max 15.5 psial(l) 94 F
bone dry
200 ST/D(2) 100 ppm C>2Max . 50 psia -315 F
100 ST/D 98% by vol. 50 psia -291 F
ALTERNATE 4 (3 Gasifiers - 100% Plant Capacity/Max. Lig.
Rate Purity Pressure Temp.
1733 ST/D 98% by vol. 15.5 psia 94 F
(100% o2
600 ST/D 10 ppm (>2 15.5 psia 94 F
bone dry
200 ST/D 10 ppm 02 50 psia -315 F
Max. Max.
Max. by 98% by vol. 50 psia -291 F
Vendor

oF

§
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f. ALTERNATE 5 (3 Gasifiers - 100% Plant Capacity/Max. Lig. N
Rate Purity Pressure Temp.
Gaseous °2 1733 ST/D 98% by vol. 15.5 psia 94 F
(100% o2)
Gaseous N2 600 ST/D 10 ppm 02 15.5 psia 94 F
bone dry
Liquid N2 Max. by 10 ppm 0 50 psia -315 F
Vendor Max.
2. The air separation package shall be supplied by 2 air compressors

each sized for 50% of the design air requirements as
the air separation package vendor.

specified by
The air separation package

must be capable of producing specification quality product streams,
for all cases, with only one air compressor on line.

3. The required number of trains is one.

4., A material and utility balance (including export power)
be provided for the base case.

need only

5. Vendor must specify design requirements of air compressors including
design flow rate and delivery pressure at battery limits of the air

separation package.

III. AVAILABLE UTILITIES

A. Instrument Air:
B. Steam:
C. Electric Power:

IV. METEOROLOGICAL DATA

80 psig @ ambient temperature

85 psig saturated

120 v, 14, 60HZ
460 v, 3 £, 60HZ
4000 v, 3", 60HZ

A. Design Ambient Air Conditions

1. Temperature:

2. Relative Humidity:
3. Barometic Pressure:

4. Prevailing Wind Direction:

Summer - 100 F (DB),
Winter - 17 F

50% (Summer)
14.5 psia

Summer - South (1Omph)
Winter - North (1Omph)

80 F (WB)

'ON NHO04
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Seismic Zone:

Design Wind Loads:

V. MECHANICAL SPECIFICATIONS

A.

REQUISITION NO.

Zone 3, per ANSI Ab58.1

Per ANSI A58.1

Materials of construction and corrosion allowances shall be as
recommended by vendor 1in order to achieve a 20 year life for major
equipment and a 10 year 1life for replaceable internals. (e.q.

tower trays, exhcangers bundles,

etc.

The pertinent FWEC Job Specifications for the design of this equipment

are as follows:
Spec. No.

2200-01A1
- 10A1
-11A1

-21A1
-70A1
-83A1
-50A1
-88C1

-46A1
-95A2
-97A1
-1900A

Mechanical Design Conditions

Rate
Gaseous 0 1916 ST/D
(100% o2)
Gaseous N* 600 ST/D
Liquid N* 200 ST/D
Liquid 07 100 ST/D

Title

Basic Engineering Data
Welded Unfired Pressure Vessels
Tower Trays & Other Internals

Tubular Exchangers

Electrical Standard

Painting

Piping

Welding Requirements for
Equipment and Piping
Structural Steel

Noise Control - Equipment
Preparation of Material for Shipment
General Notes Requisition for
Miscellaneous Equipment

Purity Pressure Temp.
99.5% 15.5 psia 94F

10 ppm O2Max 15.5 psia 94F
bone dry

10 ppm 02Max 50 psia -315F
98% by Vol. 50 psia -291F
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VI. EQUIPMENT SPECIFICATIONS

A,

Vessels and Exchangers

Vendor shall supply overall dimensions for all vessels and exchangers

being furnished by him. These items shall be designed, fabricated and
stamped in accordance with the latest edition of the ASME Boiler and
Pressure Vessel Code. Exchangers shall, in addition, be designed per

TEMA requirements.
Rotating Equipment

Vendor 1is to state manufacturer, size and type of every item of equip-

ment being furnished as part of his scope of supply, including weight
information and utility consumption.

Civil

1. The vendor is required to supply all structural steel needed for
the erection of the Air Separation Plant, including handrails,
ladders and stairways.

2. Vendor shall furnish a layout and elevation drawing showing all
equipment, major structural members, platforming, ladders, etc.,
necessary for assembly, operation and maintenance of the Air
Separation Plant.

3. Foundations and anchor bolts will be by others.

Piping

1. Vendor shall furnish all piping between and within the components
he supplies, including all process, instrumentation and utility
valves.

2. Utility piping to vendor's equipment will be by others.

Instruments

1. All local instrumentation and controls necessary for safe and

proper operation of the Air Separation Plant shall be furnished
by wvendor.

2. Electronic control instruments, recorders, indicators, annunciators,
etc. with associated signal processing auxiliaries for the air plant
will be located in the control console in the main control room.
This equipment will be furnished by others as part of an overall
plant distributed control system.

All field transmitters will be furnished by the air plant vendor
and subject to type approval by FWEC. Output from transmitters

to the control room shall be 4-20 MADC from certified intrinsically
safe devices. All outputs to the field from the control room shall
be 4-20 MADC for connection to certified intrinsically safe devices
furnished by the air plant vendor.

'ON NYO04
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Air plant vendor will furnish full P. & I.D. drawings indicating
vendor approved and recommended control system scheme for the air
plant. FWEC will make comments where required and incorporate
vendor's scheme in the plant distributed control system.

Local control loop items with no connection required to the control
room will be 3-15 psig, pneumatic type and furnished by the air
plant wvendor

Safety and relief valves shall be of a type approved by ASME for
this service.

All important alarm and shutdown functions will be monitored by
a visual alarm system located on the main control panel.

All instruments, control valves, etc., being furnished by the
vendor shall be of manufacture and type suitable to Purchaser.
Vendor shall furnish with his proposal a general scope of in-
struments and controls complete with manufacturer's names.

E. Electricals

All electrical apparatus supplied by vendor shall conform to
NEC and NEMA codes.

2. All equipment and materials must be suitable for installation
in an outdoor electrically unclassified area subject to a
corrosive atmosphere.

3. Vendor shall, as far as possible, completely wire all the various
components of the equipment being furnished. That wiring which
is to be continued by Purchaser or connected into Purchaser's
system shall terminate in junction boxes having suitable terminal
strips

4.  Vendor shall furnish a wiring diagram which clearly indicates that
position of the wiring and electrical items being furnished by him
and that portion by Purchaser. All terminal points are to be ade-
quately identified.

G. Insulation

All insulation for piping and equipment within the Air Separation Plant,
necessary for its efficient operation, shall be furnished and installed
by vendor.

H. Painting

Painting shall be according to Job Spec. 2200-83Al.
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GENERAL REQUIREMENTS OF VENDOR'S QUOTATION

Vendor shall furnish the following information with his proposal:

A.

Material balance indicating quantities, temperatures and pressures of
all process streams and all entering and leaving streams.

Expected utility consumptions and available expander-generator power
output.

An engineering flow diagram showing all equipment, piping, instruments,
etc.

A proposed Plot Plan and Elevation drawing per Section V-C-2 of this
requisition

A complete description of the Materials of Construction for all items
being supplied.

Estimated field manhours required for erection of all vendor-supplied
equipment, including testing, insulation and painting.

Estimated total installed weight and foundation dimensions. Vendor
shall furnish foundation loadings and describe any special foundation
design requirements.

A description of the extent of shop assembly of all items supplied.

An estimate for complete materials within the Air Separation Plant
including all engineering services required for (1) specification
procurement and manufacture of equipment, (2) design associated with
the installation and interconnection of equipment at the Jjobsite and
(3) plant commissioning, start-up and operator training.

A proposed schedule for delivery of drawings and equipment and for
field erection of the plant.

In addition to the above, vendor shall comply with the requirements
of General Notes Requisition 2200-1900A.

START-UP AND PERFORMANCE GUARANTEE

Vendor shall be responsible for providing start-up services for his
equipment and shall guarantee that the unit fulfills FWEC process
requirements

'ON NHO04

€06-S€l



135-901

FORM NO.

REQUISITION
FOSTER WHEELER ENERGY CORPORRTION PAGE 1 OF

CLIENTMemohis Light, Gas & Water CONTRACT NO. 15-2203 REQUISITION NO. DATE
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MATFRIAL

OR

Memphis,

Tennessee ITEM NO. A-3102, A-3103 2231-1919 B 6/12/79

Liquid Nitrogen Vaporization TK-3101 Cl 7/23/79 C4

Packages C2 C5

SERVICE

BY

C3 C6

I. GENERAL

A.

Vendor shall design and furnish the following liquid nitrogen
storage and vaporization systems to supply gaseous nitrogen.
The systems will act as backup to a Main Air Separation Plant
and will thus provide intermittent service.

1. Liquid Nitrogen Storage Tank - Item TK-3101
2. Instrument Nitrogen Vaporization Package - Item A-3103
3. Liquid Nitrogen Vaporization Package - Item A-3102

Vaporization equipment shall be shop-assembled to the maximum
extent possible without causing difficulties in transportation
to the jobsite. The storage tank shall be field erected by Vendor.

All piping, instrumentation and electricals required for a fully
operational installation shall be supplied by vendor.

The installation will be outdoors.

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

II. PROCESS SPECIFICATIONS

A.

RB

Ligquid Nitrogen Storage Tank, TK-3101

1. Capacity: 12,000 tons of liquid nitrogen, bone dry,
with 10 vppm of O2.

2. Evaporation losses: Not to exceed 0.32% of storage capacity
per day.

Instrument Nitrogen Vaporization Package, A-3103
(To include a liquid nitrogen delivery pump)

1. Delivery rate: 600 SCFM of gaseous N2
2. Delivery pressure: 100 psig
3. Delivery temperature: 80°F

4, Vaporizer fuel: Natural gas

P.0. NO. SUPPLIER

6
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C. Liguid Nitrogen Vaporization Package, A-3102
(To include three liquid nitrogen delivery pumps)

1. Delivery rate: 6000 tons per day
2. Delivery pressure: 225 psig

3. Delivery temperature: BOO

4, Vaporizer fuel: Natural gas

5. Pump capacity: 4000 tons liquid N2 per day for

each of three pumps

IIT. AVAILABLE UTILITIES

A. Instrument Air: 80 psig € ambient
B. Steam: 85 psig saturated
C. Electric Power: 120V, 170, 60 Hz

460V, 30, 60 Hz

D. Natural Gas: -7+1000 Btu/ft3

IV. METEOROLOGICAL DATA
A. Design Ambient Air Conditions

1. Temperatures: Summer 100°F (DB)
800F (WB)

Winter 17°F

2. Relative Humidity: 50% (summer)
3. Barometric Pressure: 14.5 psia
4, Prevailing Wind Conditions: Summer - South @ 10 mph

Winter - North @ 10 mph
B. Seismic Conditions: Per ANSI A58.1 - Seismic Zone 3

C. Wind Loadings: Per Southern Building Code, 1976

See Job Spec. 2200-01A1 for details.

PAGE 2

OF
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V. MECHANICAL SPECIFICATIONS

A. Materials of construction and corrosion allowances shall be as
recommended by vendor in order to achieve a 20 year 1life for
major equipment and a 10 year life for easily replaceable
internals.

B. The applicable FWEC Job Specifications for the design of this
equipment are as follows:

Spec. No. Title
2200-01A1 Basic Engineering Data
-10A1 Welded Unfired Pressure Vessels
-11A1 Tower Trays & Other Internals
(1) -50A1 Piping
-21A1 Tubular Exchangers
-70A1 Electrical Standard
-83A1 Painting
(1) -46A1 Structural Steel
-88C1 Welding Requirements for Equipment

and Piping

-97A1 Preparation of Material for Shipment

-1900A General Notes Requisition for
Miscellaneous Equipment

In addition, these FWEC Engineering Standards apply:

(1) 95A2 - Noise Control - Equipment

VI. EQUIPMENT SPECIFICATIONS

A. Vessels and Exchangers
N
§ 1. Vendor shall supply overall dimensions for a vessels and
® exchangers being furnished by him. These items shall be
o designed, fabricated and stamped in accordance with the latest
z edition of the ASME Boiler and Pressure Vessel Code. Exchangers
o) shall, in addition, be designed per TEMA requirements.
[T
(1) 2. TK-3101 shall have a pressure build-up coil to maintain a

vapor pressure of 0.8 psig in the tank. Provision shall

be made to fill the tank from the top in addition to the
normal bottom £fill. The tank shall be capable of supplying
nitrogen to service during filling.
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Rotating Equipment

Vendor 1is to state manufacturer, size and type of every item of
equipment being furnished under his scope of supply, including
weight information and utility consumption.

Civil

1. The vendor shall supply all structural steel needed for the
erection of these packages, including handrails, ladders,
and stairways.

2. Vendor shall furnish a layout and elevation drawing showing
all equipment, major structural members, platforming, ladders,
etc., necessary for proper assembly, operation and maintenance
of the units.

3. Foundation and concrete work will be by others, but vendor
shall furnish loading information and describe only special
requirements of foundation design for this equipment.

Piping

1. Vendor shall furnish all piping between and within the
components he supplies, including all process, instru-
mentation and utility valves.

2. Utility piping to vendor's equipment will be by others.

Instruments

1. All local instrumentation and controls necessary for safe
and proper operation of these packages shall be furnished
by vendor

2. Electronic control instruments, recorders, indicators,
annunciators, etc., with associated signal processing
auxiliaries for the vaporizer packages will be located
in the control console in the main control room. This
equipment will be furnished by others as part of an
overall plant distributed control system.

All field transmitters will be furnished by the vaporizer
vendor and subject to type approval by FWEC. Output from
transmitters to the control room shall be 4-20 MADC from
certified intrinsically safe devices. All outputs to the
field from the control room shall be 4-20 MADC for connection
to certified intrinsically safe devices furnished by the
vendor.
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Vendor will furnish full P. & I.D. drawings indicating
vendor approved and recommended control system scheme
for the vaporizer packages. FWEC will make comments
where required and incorporate vendor's scheme in the
plant distributed control system.

Local control loop items with no connection required to
the control room will be 3-15 psig, pneumatic type and
furnished by the vendor.

3. Safety and relief wvalves shall be of a type approved by
ASME for this service.

4, All important alarm and shutdown functions will be monitored
by a visual alarm system located on the main control panel.

5. All instruments, control valves, etc., being furnished by
the vendor shall be of manufacture and type suitable to
Purchaser. Vendor shall furnish with his proposal a general
scope of instruments and controls complete with manufacturer's
names

Electrical

1. All electrical apparatus supplied by vendor shall conform

to NEC and NEMA codes.

2.  All equipment and materials must be suitable for installation
in an outdoor electrically unclassified area subject to a
corrosive atmosphere.

3. Vendor shall, as far as possible, completely wire all the
various components of the equipment being furnished. That
wiring which is to be continued by Purchaser or connected
into Purchaser's system shall terminate in Jjunction boxes
having suitable terminal strips.

4. Vendor shall furnish a wiring diagram which clearly indicates
that position of the wiring and electrical items being furn-
ished by him and that portion by Purchaser. All terminal
points are to be adequately identified.

Insulation

All insulation for piping and equipment in these systems necessary

for their efficient operation shall be furnished and/or installed

by wvendor.

Painting

Painting shall be according to Job Spec. 2200-83Al.



(1)

FORM NO. 135-902

CHANGE NO

VIT.

REQUISITION

FOSTER WHEELER ENERGY CORPORRTION PAGE b OF
[DATE 7/23/79 REQUISITION NO- 2231-1919 B

GENERAL REQUIREMENTS OF VENDOR'S QUOTATION

Vendor shall furnish the following information with his proposal:

A.

Material balance indicating quantities, temperatures, and
pressures of all process streams and all entering and leaving
streams

Expected utility consumptions.

An engineering flow diagram showing all equipment, piping,
instruments, etc.

A proposed Plot Plan and Elevation drawing per Section VI-C-2
of this Requisition.

A complete description of the Materials of Construction for all
items being supplied.

Estimated field manhours required for erection of all vendor-
supplied equipment, including testing, insulation and painting.

Estimated total installed weight and foundation dimensions.
Vendor shall completely describe any special concrete work
needed for this installation and to be provided by others.

A description of the extent of shop assembly of all items
supplied

An estimate for complete materials for all equipment described
herein, including all engineering services required for (1)
specification, procurement and manufacture of equipment, (2)
design associated with the installation and interconnection of
equipment at the jobsite, (3) plant start-up and (4) acceptance
testing

A proposed schedule for delivery of drawings and equipment and
for field erection of the units.

In addition to the above, vendor shall comply with the require-
ments of General Notes Requisition 2200-1900A.
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MATFRIAL Liquid Oxygen Vaporization Package TK-3102 Cl 7/25/79 C4
OR C2 C5
SERVICE C3 CS
I. GENERAL

A. Vendor shall design and furnish one Liquid Oxygen Storage and Vapori-
zation System to supply gaseous oxygen. The system will act as a
backup to a main air separation plant and will thuss see intermittent
service

B. Vaporization equipment shall be shop-assembled to the maximum extent
possible without causing difficulties in transportation to the Jjobsite.
The storage tank shall be field erected by the vendor

C. All piping, instrumentation and electricals required for a fully
operational installation shall be supplied by vendor.

D. The installation will be outdoors.

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

ITI. SCOPE OF SUPPLY

Vendor shall supply the following equipment.

A. Liquid oxygen storage tank (Item TK-3102)

B. Liquid oxygen vaporization system (Item A-3104) including a liquid
oxygen delivery pump.

IIT. PROCESS SPECIFICATIONS

A. Ligquid Oxygen Storage Tank (TK-3102)

1. Capacity: 1000 tons of liquid oxygen of 98
volume % purity (2% N2|

2. Evaporation Losses: not to exceed 0.2% of storage capacity
per day.

B. Liquid Oxygen Vaporization Package (A-3104)

Package must be capable of delivering gaseous oxygen as follows:
Delivery Rate: 1916 tons per day
Delivery Pressure: 105 psig
Delivery Temperature: 220F
BY P.O. NO. SUPPLIER
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IV. AVAILABLE UTILITIES

VI.

A. Instrument air: 80 psig € ambient temp.
B. Steam : 85 psig saturated
C. Electric Power: 120V 70, 60 HZ
460V 30, 60 HZ
D. Natural Gas : 1000 Btu/ft3

METEOROLOGICAL DATA

A. Design Ambient Air Conditions
1. Temperatures: Summer 100F (DB)
80F (WB)
Winter 17F
2. Relative Humidity: 50% (summer)
3. Barometric Pressure: 14.5 psia
4. Prevailing Wind Condi- Summer - South @ 10 mph
ti :
tons Winter - North @ 10 mph
B. Seismic Conditions: per ANSI A58.1 - Seismic Zone 3
C. Wind Loadings: per Southern Building Code, 1976

(See Job Spec. 2200-01A1 for details)
MECHANICAL SPECIFICATIONS

A. Materials of construction and corrosion allowances shall be as recom-
mended by vendor in order to achieve a 20 year 1life for major equip-
ment and a 10 year life for easily replaceable internals.

B. The applicable FWEC Job Specifications for the design of this equipment
are as follows:

Spec. No. Title
2200-01A1 Basic Engineering Data
-10A1 Welded Unfired Pressure Vessels
-11A1 Tower Trays & Other Internals
-50A1 Piping
-21A1 Tubular Exchangers
-70A1 Electrical Standard
-83A1 Painting
-46A1 Structural Steel
-88C1 Welding Requirements for

Equipment and Piping

-97A1 Preparation of Material for Shipment
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MECHANICAL SPECIFICATIONS (Cont'd)
Spec. No. Title
2200-1900A General Notes Requisition for

Miscellaneous Equipment

In addition these FWEC Engineering Standards apply:

95A2 - Noise Control - Equipment

EQUIPMENT SPECIFICATIONS

Vessels and Exchangers

1. Vendor shall supply overall dimensions for vessels and exchangers
being furnished by him. These items shall be designed, fabricated
and stamped in accordance with the latest edition of the ASME
Boiler and Pressure Vessel Code. Exchangers shall, in addition,
be designed per TEMA requirements.

2. TK-3102 shall have a pressure build up coil to maintain a wvapor

pressure of 0.8 psig in the tank. Provision shall be made to fill
the tank from the top in addition to the normal bottom fill. The
tank shall be capable of supplying oxygen to service during filling.

Rotating Equipment

Vendor 1is to state manufacturer, size and type of every item of equip-
ment being furnished under this scope of supply, including weight
information and utility consumption.

Civil

1. The vendor shall supply all structural steel neeeded for the erec-
tion of this package including handrails, ladders, and stairways.

2. Vendor shall furnish a layout and elevation drawing showing all
equipment, major structural members, platforming, ladders, etc.,

necessary for proper assembly, operation and maintenance of this
unit.

3. Foundation and concrete work will be by others, but vendor shall
furnish loading information and describe any special requirements
of foundation design for this equipment.

Piping
1. Vendor shall furnish all piping between and within the components he

supplies, including all process, instrumentation and utility wvalves.

2. Utility piping to vendor's equipment will be by others.
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EQUIPMENT SPECIFICATIONS (Cont’d.)

Instruments

All local instrumentation and controls necessary for safe and
proper operation of this package shall be furnished by vendor.

Electronic control instruments, recorders, indicators, annunci-
ators, etc. with associated signal processing auxiliaries for

the vaporizer will be located in the control console in the main
control room. This equipment will be furnished by others as part
of an overall plant distributed control system.

All field transmitters will be furnished by the vendor

and subject to type approval by FWEC. Output from transmitters

to the control room shall be 4-20 MADC from certified intrinsically
safe devices. All outputs to the field from the control room shall
be 4-20 MADC for connection to certified intrinsically safe devices
furnished by the vendor.

Vendor will furnish full P. & I.D. drawings indicating vendor
approved and recommended control system scheme for the vaporizer.
FWEC will make comments where required and incorporate vendor's
scheme in the plant distributed control system.

Local control loop items with no connection required to the control
room will be 3-15 psig, pneumatic type and furnished by the vendor.

Safety and relief wvalves shall be of a type approved by ASME for
this service.

All important alarm and shutdown functions will be monitored by
a visual alarm system located on the main control panel.

All instruments, control valves, etc., being furnished by the
vendor shall be of manufacture and type available to Purchaser.
Vendor shall furnish with his proposal a general scope of in-
struments and controls complete with manufacturer’s names.

Electrical

All electrical apparatus supplied by vendor shall conform to
NEC and NEMA codes.

All equipment and materials must be suitable for installation
in an outdoor, electrically unclassified area subject to a
corrosive atmosphere.

Vendor shall, as far as possible, completely wire all the

various components of the equipment being furnished. That
wiring which 1is to be continued by Purchaser or connected

into Purchaser’s system shall terminate in junction boxes

having suitable terminal strips.
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4.  Vendor shall furnish a wiring diagram which clearly indicates
that portion of the wiring and electrical items being furnished
by him and that portion by Purchaser. All terminal points are
to be adequately identified.

Insulation

All insulation for piping and equipment in the Liquid Oxygen Vapori-
zation Package necessary for its efficient operation, shall be fur-
nished and/or installed by vendor.

Painting

Painting shall be according to Job Spec. 2200-83Al.

GENERAL REQUIREMENTS OF VENDOR'S QUOTATION

Vendor shall furnish the following information with his proposal:

A.

J.

Material balance indicating quantities, temperatures and pressures
of all process streams and all entering and leaving streams.

Expected utility consumptions.

An engineering flow diagram showing all equipment, piping, instruments,
etc.

A proposed Plot Plan and Elevation drawing per Section V-C-2 of this
Requisition

A complete description of the Materials of Construction for all items
being supplied.

Estimated field manhours required for erection of all vendor - supplied
equipment, including testing, insulation and painting.

Estimated total installed weight and foundation dimensions. Vendor
shall completely describe any special concrete work needed for this
installation and to be installed by others.

A description of the extent of shop assembly of all items supplied.

An estimate for complete materials for the Liquid Oxygen Vaporization
Package, including all engineering services required for (1) specifi-
cation, procurement and manufacture of equipment, (2) design associated
with the installation and interconnection of equipment at the jobsite,
(3) plant start-up and (4) acceptance testing.

A proposed schedule for delivery of drawings and equipment and for
field erection of the equipment.

In addition to the above, vendor shall comply with the requirements
of General Notes Requisition 2200-1900A.
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SITF Memphis, Tennessee ITEM NO. F-3101 A/B 2231-1397 A 6/1/79
MATERIAL Air Filter Cl C4
OR C2 C5
SERVICE C3 C6
I. SCOPE OF SUPPLY
Vendor shall furnish a total of two (2) air filters and accessories
in accordance with this requisition. The vendors scope of supply
shall consist of the following items:
A. Inlet filter plenum package consisting of three stage filtration,
prefiltration is to be by louvered dust separation and is to
be self cleaning type, second stage is to be disposable,
adhesive-impregnated glass-fiber air filter, final stage shall
be high efficiency cartridge filter.
B. The filter plenum enclosure shall include two (2) blow-in-doors
with limit switch.
C. Prefilter shall be provided with TEFC motor (s) to drive
secondary air fans (230/460/3/60).
D. High filter differential pressure switch.
E. Inlet silencer for 85 dba at 3 feet.
ITI. DESIGN DATA
A. Gas Handled - Air
B. Temperature - 95°F summer, 20°F winter
C. Pressure - 14.5 psia
D. Flow Rate - 92,500 ICFM (Wet)*
E. Relative Humidity - 50%
F. Maximum Allowable AP - 0.2 psi
IIT. VENDOR DATA REQUIREMENTS
A. Model and type of filter and silencer.
B. Pressure drop across filter and silencer.
C. Typical outline dimensions and weights.
D. Price estimate based on shipment in 1981.
* Final required flow rate to be confirmed later.
BY . J. P.0. NO. SUPPLIER
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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.
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MLGW/DOE INDUSTRIAL FUEL GAS
DEMONSTRATION PLANT PROGRAM

DEMONSTRATION PLANT
MECHANICAL DESIGN

LISTING OF PROCESS FLUID TYPES

Fluid Definition or Property

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

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

Liguids whose pour points areabove
the design or lowest average ambient

Liquids which may change in chemical
composition due to a decrease in tem-
perature from operating to design or
lowest average ambient temperature.
Liquids which could vaporize at an
operating pressure and at ambient tem-

perature conditions.

Liguids which contain solids.

Corrosive vapors and gases.

Air, wvapors and gases containing

Dowtherm "A" Liquid.

Type
Fluid
1
2
3 Corrosion liquids.
4
temperature
5
6
7
8 Steam
9
10
solids.
11 Wet Gas.
12 Dowtherm "A" Vapor.
13
14

No Protection Required.*

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



