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SECTION I
INTRODUCTION

1.1 SCOPE
This portion of the Design Report covers Section 300 - Sulfur Removal 

of the Coal Gasification/Combined Cycle Pilot Plant.
This unit is designed for selective removal of sulfur-bearing compounds 

and ammonia from the low-Btu gas product before it is burned in the gas turbine.
The major components of the system are:

• Acid gas absorber
• Low-pressure flash drum
• Recycle compressor
• Solvent stripper
• Solvent heat exchanger
• Solvent chiller and refrigeration system.
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1.2 DESIGN BASIS

1.2.1 Feed Gas
Composition: mol %

h2 13.81
CO 19.48
C02 9.01
CH.4 3.96

N2 52.80
h2s 0.54
cos 0.06
NH3 30 ppm (v)
H20 0.34

Battery Limit Conditions:
Pressure (lb/in2)
Temperature (°F)
Flow Rate:

368
110

Ib/h
Ib-mol/h

184,078
7,244.3

1.2.2 Product Gas

Composition: mol %
h2 14.30
CO 20.18
co2 6.69
CH,4 4.10
N2 54.71
COS/H2S 150 ppm (v)
NHg 3 ppm (v)
h20 0.01

Battery Limit Conditions:
Pressure (lb/in2)
Temperature (°F)
Flow Rate:

354
95

Ib/h
lb*mol/h

173,971
6,992.6
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1.2.3 Acid Gas
Composition: mol %

CO 0.08
co2 76.98
CH.4 0.13

“2 0.08
H2S 16.16
cos 1.37
NH3 0.08
H20 5.12

Battery Limit Conditions:
Pressure (lb/in2) 11
Temperature (°F)
Flow Rate:

no

Ib/h 9,900
lb*mol/h 240

1.2.4 Turndown

The unit is designed for stable operation at 25 percent of the nor' 
gas flow.
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1.3 DESIGN COMMENTS

1.3*1 Selexol™ System
TNIThe Allied Chemical Corporation's Selexol System was chosen after 

consideration of a wide range of processes. SelexolTM was chosen because:

• It has high selectivity for the removal of sulfur compounds over 
carbon dioxide so that:

- Maximum carbon dioxide is retained in the low-Btu gas to yield 
power via expansion in the gas turbine.

The acid gas stream to sulfur recovery will have maximum sulfur 
concentration to benefit Claus unit cost and efficiency.

• It will remove carbonyl sulfide and ammonia.

• It is relatively inexpensive.
In addition, Selexol™ uses a nontoxic and noncorrosive solvent, which allows 
the unit to be build of carbon steel. The process design for this unit is 
based upon a design package received from Allied Chemical that included solvent 
circulation rates, product streams, heat balances, and tower sizes.
1.3*2 Circulating Solution

Since ammonia and carbon dioxide are dissolved in the solution, there 
is a possibility of ammonium carbonate solids formation in the cold, rich 
solution. This should be investigated, and Allied Chemical Corporation has 
agreed to do so before the unit is built.

A solvent storage tank has not been included in the unit. When the 
solvent is originally delivered, it can be pumped directly into the system; 
if it necessary to empty part of the solvent circulating loop for maintenance, 
the solvent may be pumped into one of the towers.

1.3*3 Solvent Heat Exchanger
2The extreme pressure drop of IJjO lb/in taken on the tube side of this 

exchanger was selected to reduce the sixe of the unit. Increased pumping costs 
are far outweighed by savings in exchanger costs.

1.3*1+ Acid Gas Recycle

The Acid Gas Recycle Compressor (C-30l) is a lubricated reciprocating 
compressor. Most of any lubricating oil introduced into the process system at
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this point would be removed with the condensate stream from the Acid Gas 
Scrubber Knockout Drum (D-301). The rest can be skimmed off the top of the 
liquid in the solvent flash drum. This procedure is consistent with Allied 
Chemical's experience in operating plants, where it has been found that com­
pressor oil has beneficial antifoam properties.

There is no spare for the acid gas recycle compressor. If the compres­
sor is out of service, the Selexol™ unit can still operate by sending the 
flash gases to the Sulfur Recovery Unit. Thus the pilot plant can continue to 
operate, although at a reduced rate.

To proceed with overall plant design and utility balances, a Worthington 
compressor has been used as a design basis.

1.3.5 Refrigeration Unit

To proceed with overall plant design and utility balances, a York 
refrigeration package has been used as a design basis.

1.3.6 Product Composition

The Selexol™ unit is designed to produce a product gas containing a 
maximum of 150 ppm (v) hydrogen sulfide and carbonyl sulfide. An additional 
design goal is to remove minimum carbon dioxide from the gas stream.
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1.1+ PROCESS DESCRIPTION

Process Plow Diagram 15>21-l-50-6l illustrates the flow through this 
section. Gas from the Water Wash Section, containing hydrogen sulfide, carbonyl 
sulfide, and ammonia, enters Section 300 at 368 lb/in^ and 110°F and is mixed 
with recycle gas from the acid gas recycle compressor. This gas is then cooled 
in the Product Gas Heat Exchanger (E-302) to 5k P. The condensed water is 
removed from the gas stream in the acid gas scrubber knockout drum. Since this 
water is contaminated with lubricating oil from the acid gas recycle compressor, 
it is sent to the oily water sewer.

The cooled gas is then sent to the Acid Gas Scrubber (T-301), where it 
is contacted with cold Selexol™ solvent. The Selexol"™ solvent is polyeth­
ylene glycol ether, in this case containing a small amount of water to provide 
stripping steam in the solvent stripper. The gas is scrubbed down to 1^0 ppm 
(v) sulfur and 3 ppm (v) ammonia.

The gas leaves the tower and is warmed to 95°^ in the product gas 
heat exchanger before passing through the Product Gas Knockout Drum (D-30J+) 
and on to the gas turbine. The product gas is normally dry because the product 
gas knockout drum is used to guard the turbine and other downstream equipment 
from any liquid which might be "bumped" from the acid gas scrubber during an 
upset.

To increase the unit’s otivity for sulfur and ammonia removal, the 
solvent leaving the absorber is flashed in the Solvent Plash Drum (D-302).
The gases flashed, primarily carbon dioxide, hydrogen, and carbon monoxide, 
are sent to the acid gas recycle compressor and then back to the inlet gas 
stream. This step reduces the amount of gas in the solvent going to the strip­
per and hence the amount of off-gas sent to the Sulfur Recovery Unit, increasing 
the concentration of hydrogen sulfide in the off-gas and making it easier to 
process.

The solvent is held in the flash drum for a minimum time to allow the 
solvent and gases to reach equilibrium. The flashed solvent is then sent to 
the Rich Solvent Pump (P-301). After leaving the pump, a slipstream is 
filtered in the Solvent Filter (P-301). The solvent then passes into the 
Solvent Heat Exchanger (E-30if.), where it is heated thereby cooling the strip­
per bottoms stream.

The hot solvent, having been further flashed in the solvent heat 
exchanger, is sent to the Solvent Stripper (T-302). There it is stripped 
with steam from the Solvent Stripper Reboiler (E-305>). The stripper overhead 
vapor is sent to the Solvent Stripper Condenser (E-300) and then to the 
Solvent Stripper Reflux Drum (D-303)• The acid gas at 110°P and 11 lb/in 
at the Selexol™ unit battery limit then goes to the Sulfur Recovery Unit.
The condensed liquid is sent by the Solvent Stripper Condensate Pumps (P-303A/B) 
back to the suction of the rich solvent pump.
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The lean solvent goes from the bottom of the stripper to the Lean 
Solvent Pumps (P-302A/B), and from there through the solvent heat exchanger 
to the Solvent Chiller (E-303). In the solvent chiller the solvent is cooled 
before being sent back to the acid gas scrubber.

To minimize solvent loss and avoid unnecessary effluent, all solvent 
drains are sent to the Solvent Sump (TK-302). Prom there solvent can be 
pumped back into the circulating system by the Solvent Sump Pump (P-303>).
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1.5 PROCESS FLOW DIAGRAM AND MATERIAL BALANCE
Overall expected operating conditions around the Selexol™ unit are 

shown in Volume 1 on Process Flow Diagram 1521-1-50-61 and the material balance 
following it.

Conditions within the Selexol™ unit and a complete detailed material 
balance are presented in Figure 5.1 and the associated tables which follow.

For reference purposes, Figure 5.2 presents the basic design flow 
sheet and main flows as originally prepared by Allied Chemical Corporation.
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essure, psia 

r7~l Temperature, °F

"CZ
13-302-

GAS PURIFICATION DEPARTMENT j
ALLIED CHEMICAL CCRPOKATION j 
f.o bcx 101;;. h:!!;stc*v «ew iehsii : 1

Figure 5.1 SELEXOL Gas Purification Flow Drawing 

C.P.C. Desulfurization



STREAM NO. 3, UNITS 1 2 3
Gas Prom Clean Product Acid Gas

STREAM DESCRIPTION Section 200 Gas to Claus Unit

PLOW - lb . moles/h

COMPONENT MOL. WT.
H2 2.016 1000.1 1000.1
CO 28.011 11+11.3 11+11.1 0.2

Cvl
oo

14+. Oil 652.8 467-9 184.9
16.01+3 286.9 286.6 0.3

*2 28.016 3825.3 3825.1 0.2
°2 32.000

h2s 3U.082 38.8 1 ppm (v) 38.8

COS 60.077 1+.3 1.0 3-3
NH- 17.032 0.2 0.2
h20 18.016 21+.6 0.8 12.3

TOTAL lb . moles/h 721+4.3 6992.6 240.2

PLOW - Ib/h

PLOW Ib/h
LIQUID
GAS l81+,075 173,969 9898

TOTAL 184,075 173,969 9898

GAS MOL. WT. 25.I+1 24.88 41.21



25 ;

Pressure, psia

c .w.
f" I Terriperature, °F

13,000

Cor.d.

Feed Produc

19 0.5651.5 461.0
41.6)41.6 19.0% GAS PURIFICATION DEPARTMENT

ALLIED CHEMICAL CORPORATION 

P.0. tCX 1C!jR. yCRRlSTOftK. klV, jERS-Y CTSEO

1.0 (148 pp~.) feS AAliiCUII Chemica!283.92 S 9.2 
1026.6 
1404.6 
3574.2

(3 ppm)
Figure 5.2 SELEXOL Gas Purification Flow Drawing12.323.1 Free Basis

C.P.C. Desulfurization
250.37016.5 6755.9TOTAL

July 17, 1975



1.6 UTILITIES AND CHEMICALS
The following are estimated normal utility and chemical requirements 

for Section 300:
1.6.1 Electric Power

Normal
Item Service kw

P-301 Rich SoIvent Pump *
P-302A/B Lean Solvent Pump *
P-303A/B Solvent Stripper Condensate Pump *
P-305 Solvent Sump Pump (Intermittent) *
C-301 Acid Gas Recycle Compressor *
A-301 Solvent Chiller Refrigeration Unit -x-

Total 1862

1.6.2 150 lb/in2 Steam

E-305 Solvent Stripper Reboiler 20,430 Ib/h

1.6.3 Low-Pressure Condensate Returned

E-305 Solvent Stripper Reboiler 20,430 Ib/h

1.6.4 Boiler Feedwater
Circulating Solution Makeup 166 Ib/h

1.6.5 Cooling Water

Item Service
E-306 Solvent Stripper Condenser
E-307 Recycle Acid Gas Cooler
C-301 Acid Gas Recycle Compressor
A-301 Solvent Chiller Refrigeration Unit

Total

1.6.6 Start-Up Nitrogen

For Purging System

Temp. Rise 
gal/min (°F)

*
*
*
*

25
25
10
10

3564 13.4
(Average)

8,700 lb

* Proprietary data



1.6.7 Chemicals Required
Selexol™ Solvent: 

Initial Charge 
Consumption

250,000 lb
10 Ib/d
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FOSTER WHEELER CORP. 
PROCESS PLANTS DIVISION

CONTRACT NO: /Sv^^
SECTION: jioo

LINE CLASSIFICATION 
LIST

FLOWSHEET NUMBER REV BY PA GE
0P-7£/~~577 25 1 A'i_ ?

REVISION
DATE

1 INE NUMBER LINE EXTREMITIES OPERATING OES IGN INSULATION PLAN OR ISO. 
DRAWING NO.

PIPE
WALL
TKN. REMARKSTEMP 

° F
PRESS
PSIG

TEMP
°F

PRESS
PSIGSIZE SERIAL SPEC FROM TO TYPE TKN.

r 2? t5% 3 ilht>P2536?/4 ,33} Sf
3' 25^7 3 fp’pzs/rA f3fj ST
3 77/ 753$ Lc, 33 a//
6 7563 3'~35’A rm • A//
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r/r J> 34/ 3 D~3CZ AA^'-'A- u5t <$ A//

P 7542 3 3-302, 3-3c/ EH Eh 35
1/ 7575 3 7^"P 25423 72 /ct:/AjavAP)£ <rj A//

!G> 3f 2SM 3 D-3o£*: A -30/ n 0 ec.
3L SP 154S 3 73J ' ' ^ 3-3P2F A/C.

7o 5<L 25% A 1 "FaiozA f/s] >5 FC
/ D 757-7 p / 332194 3 /^f / Ph K 57-
/ D /p / n'3252/A TlaH <r} 5 r
/ <>r 254$ A LrzJ fcT/SZU E~» Em sr

3 D 2536 5 S"p 25673 J3P7\
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2 f* 25/Z J 7 $253 126 1

Pm p.. ST
2 D 2/Q J3nP2S/5Sn 133 I O O 37
2 D 25/4 a 734 LcAOt'^O-, /A/m'o $" f 2-572A Ph pd 3/

f2 F~3P~3 Ph 0^ &C5
(3 7s 56 A a -7 53 Z)~3o 5 cc.

m//4 V 2557 23 / 2 322/53 ________ _m 3/
1 /22 3 7551 3 "7377"" ".■ /2 3 22 3 3 /4(3
| !0 P iSTf A /OP73'2> A /t 723248 ^ 'jr*
1 / D v/ho A /0 P2P77A iz/l <y
1 2 D '2S6i A 4 "P2S/CSS- 57

/ D PPiA a P- c' t 3 9 ] ///
/ '/'i A/ 33 A K.

, ^ . j
(4-P 166/ A 3 C

& fj 33 A 3 A'/sAz A 3/75/333
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EQUIPMENT LIST
r—----- - -------JW ENERGY CORPORATION 

PROCESS PLANTS DIVISION

CONTRACT * SECTION ^ .. ‘ "" 1. /.........  ' " ....... ...... .... .. —
EQUIPMENT LIST

TYPE OF UNIT I PAGC OF

1 115-1592 300 COAL GASIFICATION PROJECT ..
CUSTOMER TTRUA-EF, REViSiON | xfxfi I 1 2 3 4 5
LOCATION SIOUX FALLS, SOUTH DAKOTA date ! 1/1L/76 1 L/18/75 6/18/75 9/2/75 9/15/75 12/11/75

CLASS ITEM NO. DESCRIPTION FD # REQ’N. NO. P.O. NO. ELEVATION

TOWERS

DRUMS

-AMS

EXCHANGERS

T-W AcTU Gas Soru'b'bRT’ nn a
T-SO? Solvaat Stripper 1112A

TuTm Anirl f^rTii'h’hp'r TTf) Ti-mm T 121 A
D-S02 Solvent Flash Drum 1131B
X-303 Solvent Stripper Reflux Drum 1131C
D-30L Product Gas KO Drum 1131D
D-305 * Refrigerant KO Drum in Pkg. A-301

TK-CO? Sol v<=n+, Gump 11 )|TR

E-302 ■ Product Gas Heat Exchanger 1211A
3— 30 3 Solvent Chiller 1211B

PUMPS

COMPRESSORS

FILTERS

E-30L Solvent Heat Exchanger 1211C
F-203 Solvent Strinner Reboiler 1 211 D
E-306 Solvent Stripper Condenser 1211E
E-307 Recycle Acid Gas Cooler 1211F

'Rinh Sn"lvpr)+. Pnirm 1 311 A

P_2n2A T.pp-n Sn1-vprrh ‘Pnmp 1 311P
P-302B Rich & Lean Solvent Pump Snare 1311B
P-303A Solvent Strip. Cond. Pump 13HC
P-303B Solvent Strip. Cond. Pump Spare 1311C
P-30£> Solvent Sump Pump 1311E

C-301 Acid Gas Recvcle Compressor 1321A

F-301 Solvent Filter 13L9A
1MG UNIT

|
A-- 301 Solvent Chiller Refrig. Unit 1281A 1
0-305 Refricerant KO Drum

SECTION 4
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j........ SUPERSEDED 5Y
[ CHAt.'nr ;,0. j c-l 1 C-2 C-3 C-4 C-5 C-6
| OAv1' i 4 .\S -It, i
1 service o?-uriiv Product _ Hem__ Eximahwa. ^ ITEM NO. 1.402

SIZE * I'VPE &FU < H (1 R i z , CONNECTED IN
1 Sy-T v/iC"v, /ur 1 v 'rfrfP * SHELLS/UN1T One SO. FT. SURF./SHELL ( fffff * *

| PERFORMANCE OF ONE UR 1 T

i _____ ____ SHELL SIDE TUBE SIDE
| FLU ID Cl ECU LA I CO Product Gas (Vi Feed Gas
1 TO VAC FLU i o LNURIIIG .... ._J13,VI0 ____ lb/hr * LB/HR
j V/'Z'O !•: LB/HR ^ " lbTh'r
i Ll'T'IO lb/hr LB/HR
f" S CAfl 10 lb/hr * lb/hr
j FOE - C Orl FEN SARI E S ______________ ...................._.. lb/hr * LB/HR
} FLUUS (V 'EORIZLDHCO’-'DEHSF.D) lb/hr LB/HR
j steam ueIIOJISED lb/hr LB/HR
j GR A V | | v ( Us/FtM l.fcT
i vi sens me ( Ops'!
j MOirUU AV '-’Ll.sin IA.M *
5 Sl'EUITC SFAF 0.11 btu/lb-3f 0.22 3tu/1b-cf
; THERMAL S..COUC1 IT , IV BTU)HR-FT-°F BTU/HR-FT-°F
| LA IMS: BTU/LB BTU/L8
; i EiIEl.MV VImV IE * °F IiO °F
1 i1 Mi'n;'- mm °F * op
* OM LA 1 I iM rM.EEM'P . ! RLE F Ml (E5S) ( PS 1 G ) (E3va)(PSIG)
| NO. I’ASMVS PER SHELL Two_ Two
i Vi LOC 1 ] V FT/SEC FT/SEC
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BAFFLES - LONG TYPE IMPINGMENT PROTECTION C.S.
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CONNECTIONS - SHELL SIDE IN \l" OUT \V rating 400 L&s RF
CONNECT 1 OHS - TUBE SIDE 1 N 1'r OUT W RATING 400 IfcS RF
CORROSION ALLOWANCE - SHELL SIDE >/8 IN. TUBE S IDE Vs ii1 .
CODE REQU 1 REMEN TS IkSUE VIU TEMA CLASS R
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C - 3 " T" C-4 C-5 C-6

r5 ?y. ;;i. piiiJT. /i;Ni'
So«-.V&fUT

y TVPEBeM Cp-raS ‘c? - *.
* SHELLS/UN I T OME-

ITEM NO. E,- ^03
CONNECTED IN

S q .FT. SURF./SHELL {^%}

i PERFORMANCE OF ONE U”IT

:nj l i.U I D
| TOTAL t Lb if' EH I t.R I FCi

VALOR
! L I Oil f:)

'LUIS (tTheT
F.S

’-r-Yr-;
j STEM-1 ('0:U;'i-l:D
i ;iTiavnv C.4S& /FT.*..
; VI sees I i'y
i l-IOLf.C U T A - 1 OH I 
f Sf'LC! i C H • !
; IHEHHM.. OHHijCj IV I l_Y___
i L aTen l " fiEA 1 "". ___
f I !. H: (■. ii f. I i: •|: IN
l >T?<H:[u;u::r i'uit
■ H PE EAT I HriirSVI'iii. ~|N LEE 
f NO. PASo1.' PER SHELL

irr)

VELOCITY
if PRESS';PE PROP - Ali.C'T. j CALC'J^._
' F/'jiTfi01 • HIN.__ __•' hut EYPii• ;rr,R - piit/hc. 
f TRAN CP IP evaE‘service

*"
"b"tij7l8L'°F

BTU/HR-rL0?
btu/lb"

*
*

-F
op

i^psT?^‘

PSl I
"•obi

f_t/ se_c_
’ PSl

SHELL SIDE 
SOUttB-HOT 
"*  .... . . . . . . . . . ....... LG/HR
— ..... ' ’ lb/kr

TUBE SIDE
$lEFRi«»eiWW'T 'R-ZZ.

* lb7hr
lb/hr

* LB/HR
"....... LB/HR

lb7‘hr"

* lb/hr
lb/hr |
LB/HR

LB/HR * LB/HR
lb/hr LB/HR

gZ 72.t~t<t f .gVftp

btu7lb-
btu/hr-ft-°f

BTU/lb
*

. * op
CpsTTynsa)

one.

1-2. PSl
FT/SEC

PSl
»OOI

_MTD CORKECJED-°F
clean"

i-
CCMSTRUCT I ON OF ONE SHELL

DESIGli PRtSSURt
TESJ PRTSCHRE 
DESl’et, TEMPERA'iURl’

O.D.
I.D.

TUBES jC—STC. ^ _ _ _ _ NO. *
SHELL . .. C^-STC. _ __ _ _ _ _ _ _ _ _ _ _

St«- ___
TUBESHE_E I -_STAT I 0NARY
BArFLES~"-~'CRO; S fc-vn.~TYPE-

__...S.fe.S_________ PS!G_.
TiO»e PSIG

_ _ _ _ _ _ _ _ _ ISO °F

PSIG
_ASME COOE PSIG0 p

» 8WG LENGTH * PITCH TSUtofi
2HIkL£0.VEI^_....._..._.ALWjC______ (integHremov)
CHANNEL COVER ______ N*>ttJEL_______________
TUBESHEET - FLOAT I NG Afcwg_ _ _ _ _ _ _ _ _ _
FLOATING HEAD COVER Ato«i€

TUBE SUPPORTS
TUBE TO iUBESHCET JOINT
GASKETS
CONNECTIONS - SHELL SIDE IN J X Q “ OUT i X, g’* RATING 300& ftp
CONNECTIONS - TUBE SIDE IN 1X 0" OUT IX Ift" RATING iSb tt- fcP
CORROSION ALLOWANCE - SHELL SIDE '/© IN. TUBE SIDE ¥§ IN.
CODE REQUIREMENTS A-5Mt Alfll IXVX ^ \SOO -AIA.I TEMA CLASS ^
REMARKS: {1) NOZZLE & SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 2IBII.I

(2) FOR GENERAL NOTES REFER TO REQ’N. ISOO -rZOOA WHICH IS AN INTEGRAL PART OF THIS REQ'N

* PROPBIEMRY DATA
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form ko. 135-128a MATERIAL REQUISITION shell * TUBE
rOvLi'ER WHEELEK EEEE.E' EOEPORATIO;'; EXCHANGERS

I 10 SOUTH ORANGE AVENUE. LIVINGSTON. N. J. PAGE / OF
j CoTTRACT NO. /j5r-
■: GHSIOME,! !

1 c_
|L0CATI0NS>Oux FfttAS

DATE 2S_/^l|-C
S- 'Damerrm

SUPERSEDED BY

■change no.' ] G- 1 | C-2 C-3 C-4 C-5 C-6
DATE j 4 ■ ^ -U 1j___________ _ _______ _ j_ *T " J " i _____ ; ____________ 1___________ [ _______™__

i'service "or unit ELyte+tfiKiuth&H _ ite_m no_. E-
1's'izL ■> x:"ao*...’ . "TYPE~siP^f(:PTaJ CONNECTED IN L^T^efcigS"
fsV.EF.SURF./Uim * SHELLS/UNIT -X- _ _ _ _ _ _ _ SQ. FI, SURF,/SHELL 4E

t

; PERFORMANCE OF ONE UNIT

iTiuio'circulated
A I total FLUID ENTER!NG 

! VAPOR

SHELL SIDE
'7^\CH~'Soc.V£^Jt

* lb/hr
lb/HR

TUBE SIDE
LBM SotSiEMT

* LB/HR
. . . . LB/i/R'"

A \ i-1Quid
‘ ' 3 T L A11
;. . . . . NOP - COMDEN SABLES

* lb/hr * lb/hr
lb/hr lb/hr
LB/HR_

'. ....  * "" Ib/hr"
lb/hr

] rLUID ( VAPOR 1 ZED) ( ____
j S tE AM C 0N D ENS Ed"

lb/hr
lb/hr lb/hr

i GRAVITY iM y«a«/T * / * * y*
1 VISCOSITY C.P. IN ,/cwT * / * * / *
[ MOLECULAR ALIGHT
i SPEC!FIC HEAT * BTU? 18^ F * btu/lb-°f
! THERMAL CONDUCTIVITY jn /ot»T
lLATF'iiT'T'LA'i .

* / JTU/HR-FT-°F / * BTU/HR-FT-°F
* btu/lb BTU/LB

/ iEMPLRAiORE IN * 0F * Op
; 1 EM PER A lURi OUT * op * op

A ■ DCF K A! I Nr. RR t S S U R F , tSsST OtfT. * (ft£2=t)(PSIG)
1 NO. PASSES PER SHELL * *
l VELOC1IY
« PRESSUPF DROP - ALLOW. [cALC'D.

FT/SEC FT/SEC
^ pTTI psi * PSl | PS 1

! FOULING RESISTANCE. MIN. 0‘00i •oo/
! TThANGU) - BTU/HR. p * _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ MTD CORR£CTED-°F1 TRAh'sf'e? rate" -.. SERVICE Li-<j ‘ 2- _ _ _ _ _ _ _  CLEAN

CONSTRUCTION OF ONE SHELL
Ai DESIGN PRESSURE * PSIG * PSIG

I TEST PRrSSURL ASne, Goot PSIG A-'SiMe. CO-DE. PSIG
i DESIGN TEMPERATURE * °F * °F
! TUBES C- —ST»— NO. * o.d". • *75 " bwg LENGTH * PITCH|5/lbTWi

SHELL C.— ST«-~ i . D. * SHELL COVER ' ( 1 NTEG)(REMOV)
CfWT!*tr-rf BONNET CHANNEL COVER MoMG .....
TUBESHEE I - STATIONARY c. * 8bsB3> TUBESHEET - FLOATING SVolOSZ
BAFFLES - CROSS 0~»T1- type icer ssqs FLOATING HEAD COVER AiewG.
BAFFLES - LONG type kjgtDCB toSwet* IMPINGMENT PROTECTI on 5<exa.T> C.S.
TUBE SUPPORTS
TUBE 10 TUBESHEET JOINT KOULEXi'
GASKETS
CONNECTIONS - SHELL SIDE IN 8 OUT H RATING ISO
CONNECTIONS - TUBE SIDE IN 3 OUT Q RATING 3iQO&RF
CORROSION ALLOWANCE - SHELL SIDE * / Q J N . TUBE SIDE V 8 IN.
CODE REQUIREMENTS ASkPE fUl T>»V 3 £ fSI © - AlAj TEMA CLASS K
REMARKS: fl) NOZZLE S SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 21 BN. 1

(2) FOR GENERAL NOTES REFER TO REQ'N. JS^O- IXOOA. WHICH IS AN INTEGRAL PART OF THIS REQ'N

« -* PROPRI] lA-~ ----- -------- .- - - - - - .- - - - - - - - ----- ------- r -
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form ho, s 35-! 28 k HATE RIAL REQUISITION shell ^ tube
FOSTER WHEELER CORPORATION - EXCHANGERS

IIO SOUTH ORANGE AVENUE, LIVINGSTON, N. J. PAGE f OF

A

A

A

CONTRACT NO REQ’N. NO. isse- ~ D | DCEz/oo-r/75-
CUSTOMERS NAME Eft DA. FE. • | LOCATION SiOUX FAouS.S.TPAKOT^

SUPERSEDED 3Y
CHANGE NO. C-l C-2 C-3 | C-4 C-5 1 C-6

DATE 4-^-iy T
SERVICE OF UNIT 5ol»y£a?t Stri ppeft 'Reeoit-eR ITEM NO. 1
SIZE . * TYPE B H tJ CONNECTED IN —
Si^. F i . SURF . /l’H 1 i -ir SHELLS/UN 1 T one SQ, FT. SURF./SHELL ''gfg'' *

ggy up m bfp. PERFORMANCE CF ONE UNIT

SHELL SIDE TUBE S DE
FLUID CIRCULATED Sot-ve/vT ^DOi~uTiors/ St€./xM
TOTAL FLUID ENTERING * LB/HR * LB/HR

VAPOR —. lb/hr — lb/hr
LIQUID * LB/HR LB/HR
STEAM lb/hr LB/HR
NON-CONDENSABLES lb/hr _ IB/HR

FLUID (VAPOR IZEDl(CMHFfrSTTl) -x- * lb/hr LB/HR
STEAM coNDEfnnrn lb/hr * - LB/HR
GRAV1TY JLlQ . *
VISCOSITY CJ? *-»Q *
MOLECULAR WEIGHT *
SPECIFIC HEAT l_(Qr * BTU/LB- F stu/lb-^f

THERMAL CONDUCT 1 V 1 TY Liq; *BTU/HR-FT-°F BT U/HR-FT-0F
LATENT HEAT * btu/lb * btu/lb
TEMPERATURE IN * °F * °F
TEMPERATURE OUT (4Y (S ,.. °F

'"CpsTlt'
* 0 f

OPERATING PRESSURE. INLET IS /OO (IS3,)fPSIGl'
NO. PASSES PER SHELL BovSi-e Sf>MT ftt-oW "Two
VELOC1TY FT/SEC FT/SEC
PRESSURE DROP - ALLOW. 1 CALC ). 1-0 PS ll PSl 3 •o PS 1 1 PS!
FOULING RESISTANCE. MIN. * DO I *0005
HEAT EXCHANGED - BTU/HR. * MTD CORRECTED -°f *
TRANSFER RATE - SERVICE CLEAN

CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE * PSIG * PSC
TEST PRESSURE AAsME: <Co OrHL PSIG A,sn£ coi>e PSIG
DESIGN TEMPERATURE -. . . .  '* " ^ "" “ oF ■ ■ -. . . * - - - - - - - - - -  ■ ■ 0 p

TUBES C-STl.__________ NO. *___ O.D. - Jl 5J1___ BWG ik~ gffj LENGTH* SEt.. PITCH iS/)bTkl
SHELL C-ST*- 1 . D * SHELL COVER C"’S7L, f 1 NTEGS (TtFW? )
SBWJFFWJ BONNPT e -STL CHANNEL COVER A/o/vIZ
TUBESHEET - STATIONARY r.-sTi- TUBESHEET - FLOATING rtoNS. 1
BAFFLES - CROSS TYPE FLOATING HEAD COVER Nou£ * I
BAFFLES - LONG C-ST4- TYPE IMPINGMENT PROTECTION YES ’ 1
TUBE SUPPORTS_ _ _ C~ STL.
TUBE TO TUBESHEET JOINT ’ Roi-ue-T^'
GASKETS _ _ _ _ _ T___ L- _ _ _ _ "_ _ _ _ _ L__ _ _ _ . . . . . ..  ... ~
CONNECTIONS - SHELL sTpE ■ „.Z X .S’’ OUT Z X S Uf-1* ' RATING |
CONNECTIONS - TUBE SIDE_ _ _ _ _ _ _ _ _ jJL_.7X8"'___ OUT. ' ' / X 3" TaTInT .... . . . . . . . . .
CORROSION ALLOWANCE - SHELL SIDE_ _ _ _ _ _ _ i/g" IN_ _ _ _ _ _ _ _ _ _ _ _ _ ' TUBE SIDE _ _ _ _ 7g I N:_ _ _ _ _ ’’_ _ _ _ _ _ _ _ _
CODE REQUIREMENTS ASHE. Vtil Tn\/X % jSlQ TEMA CLASS ^
REMARKS; (I) NOZZLE & SUPPORT LOCATION TO'BE AS NOTED OH F.W. STD. 21 BI LJ____  _ _ _ _ _ _ _ _ _ _ _ _

_______(2) FOR GENETAI‘MOTCf-REFER JQ- REQ'N.jS^Q WHICH IS AN INTEGRAL PART OF THIS REQ'N
/4) ATHOAewETRtC- PSlA- - __ _______________

* PT?nPRTCTA-RY DATA
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FORM MO. 135- 1 28 A MATERIAL REQUISITION
iO.VfJiR v/HijliLLu hi']i:,Rv.IY G01a'u:u\Vij;; 

IO SOUTH ORANGE AVENUE. LIVINGSTON. N. J.

SHELL ^ TUBE 
EXCHANGERS

PAGE / OF 2
FuRriRAcr no. 15—isq-i.

US&«1>A
req’_n. no.f5^grl24f-_E___ LDrllMM^P^

T LOU F! 0NSl«.«Pft«-SS>. T>f\KeiTfK
SUPERSEDED 3Y

OHAMGE NO. C- 1 C-2 C-3 C-H C-5 C-6
DA I F 1

SERVICE OK UNIT Sos-M Stri 9 P Cowis item no. e -30(0 |
'Tl?K ' * set- TYPE ( H 0 R ! 2 i CONNECTED IN —— _ . J

:;y. f r. surf, /un i t (* % SHELLS/UNIT OWE. SQ. FT. SURF./SHELL * i
'M ^ t-FP. PERFORMANCE OF ONE UNIT !

SHELL SIDE TUBE SIDE
>UUO CIRCULATE!) CsNSLjM&f i^AT£S_ A cio GiAs £ #40 MckP
10FAL FLUID ENTERING ' " OOO _ lB/HR * LB/HR

VAPOR •--- * LB/HR * lb/hr

LIQUID lb/hr lb/hr
L Si LAM lb/hr * LB/HR

M ON-LONl) LNSABL.ES LB/HR ____ l.o;^ow LB/HR
(LUID (VAPOR 1 ZED}(CONDENSED) lb/hr LB/HR j

i STEAM CONDENSED LB/HR * LB/HR j
GRAV 1 17 l

| VISCOSITY
5 .*40 l lOU Li ■■ HEIGHT _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

SPt'CI F 11 HEAT btu/lb-°f 3Tu/L8-F
; THlRMAL CONDUCT 1 V 1 TV BTU/ HR-FT-°F BTU/HR-FT-°F
; I.AiENl HK.AT btu/lb1 9ST*t#- btu/lb
; 1 >-Mi Er A !'.■!. 1 N BS °F * 0 F
1 : E; O-'i: R ' ’ U Ep. 01)' no °F * °F l
. Oi’ERAl 1 NG FRESSURr. INLET T*H4)(Fsm Ifo
| NO. PASEES PER SHELL ONB^ Two
j VELOC1Tl FT/SEC FT/SEC
l FRrSSOPE PROP - ALLOW. | CALC D. IS. PSl PSl . psi I PSI
I FOULING RESISTANCE. MIN. -002* - 002-
: HEA F EX! liENGED - BTU/HR. *■ MTD CORRECTED -OF
! TRANSFER LA Ft - SERVICE / ' CLEAN
1
1 . _ _ _ _ _ _ _

CONSTRUCTION OF ONE SHELL
I DESIGN PRESSURE qo__ PSIG T5 PSIG
i TEST PRESSURE ASne CO'&E- PSIG E CoX>E. psig

DESIGN TEMPERATURE IbD oF “StT-S 0 F
tubes 4-2»€> S3 NO. Jf- O.D +• bwg lb reSfH length * pitch "

.shell........... C=r.arv____ , 1 • D SHELL COVER o—*5fTt— #T1 NTEG-)/ REMOV )
CZSSZZrs? BONNET C-%TL &fhH' 4|OS QL&Q i CHANNEL COVER
TUBESHEET - 4lO 3 CtAI> ?<&« laHft R j TUBESHEET - FLOATING Mo»aE. .
BAFFLES - CROSS C'STU. TYPE SElGfS FLOATING HEAD COVER §fO VSRT
BAFFLES - LONG TYPE IMPINGMENT PROTECTION REjC5>T>.
TUBE. SUPPORTS
TUBE TO TUBESHEET JOINT «i>®tL»£L1>..
GASKETS
CONNECTIONS - SHELL SIDE 1 N ^ OUT - . io RATING
CONNECTIONS - TUBE SIDE N fO** . OUT r RATING i 50 It
CORROSION ALLOWANCE - SHELL S1DE '/& " IN. TUBE SIDE - -------- IN.
CODE REQUIREMENTS AS»WE SJW T>w xr t is^o -SAM TEMA CLASS f
REMARKS: (1) NOZZLE & SUPPORT LOCATION TO B E AS NOTED ON .W. STD. 21 B I . 1

(2) FOR GENERAL NOTES REFER TO REQ' N. 1*5^0 —WHICH IJ AN INTEGRAL PART OF THIS REQ'N

_ _ _  .*J£0^RIETM^ DATA —
-
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FORM NO. 135-127 MATERIAL REQUISITION
FOSTER WHEELER CORPORATION

IIO SOUTH ORANGE AVENUE, LIVINGSTON. N. J.

DOUBLE PIPE 
EXCHANGERS

PAGE I OF /.
CONTRACT NO. IS--/S9Z JLQ'N. NO. /592.-/22.1- DATE ( j oar/15
CUSTOMERS NAME £■ R DA LOCATION 5lOuX F^i-I-S South "DAKOTA,

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

DATE 4 - 9-U
SERVICE OF UNIT RECYO-e Aero GrAS Cooler item NO. £-307
SIZE TYPE - CARE TUBE □ FINNED TUBE O MULTITUBE □
SQ.FT. SURF./UNIT (bare i ( e < i o ) SECT IONS/UNIT SQ.FT.SURF. /SECTION

PERFORMANCE OF ONE UNIT
SHELL SIDE TUBE SIDE

FLUID CIRCULATED CoouifUG. Water KeCYCUfS GkfisS
TOTAL FLUID ENTERING * lb/hr * LB/HR

VAPOR -- - LB/HR LB/HR
LIQUID * LB/HR LB/HR
STEAM LB/HR LB/HR
NOH-CONDENSABLES LB/HR * ' LB/HR

FLUID (VAPORIZED)(CONDENSED) LB/HR LB/HR
STEAM CONDENSED LB/HR LB/HR
GRAVITY * -S/PT3 „ *
VISCOSITY CJ>. •02.
MOLECULAR WEIGHT *
SPECIFIC HEAT B FU/LB-°F • 2.3 BTU/LB-OF
THERMAL CONDUCTIVITY BTU/HR-FT-°F •013 BTU/HR-FT-op
LATENT HEAT BTU/LB BTU/LB
TEMPERATURE IN 8 5 °F * °F
TEMPERATURE OUT no °f 120 °F
OPERATING PRESSURE. INLET 60 (±St£)(PSIGl 313 {££».)(?$ 1 G)
NO. PASSES PER SHELL
VELOCITY FT/SEC FT/SEC
PRESSURE DROP - ALLOW. | CALC'D. 15' PSI | PSI 5- PSI | PSI
FOULING RESISTANCE. MIN. -002 •OOI
HEAT EXCHANGED - BTU/HR. ^ * (note 9) MTD CORRECTED-°F
TRANSFER RATE - SERVICE ’ CLEAN

CONSTRUCTION OF ONE SECTION
DESIGN PRESSURE qo PSIG 4-2.0 PSIG
TEST PRESSURE Ashe Co»e psig Cove PSIG
DESIGN TEMPERATURE 1 GO °e 34-5 °p

Dl A | TKNS | NOM.LENGTH ^ O.D.fSCH. | MAX =25' 0. D.| SCH. |M«v>t=/SS'
MATERIAL C-STt- C.-STt_
CORROSION ALLOWANCE Ya" in. — IN.
SECTION: NOZZLE SIZE, IN |OUT I 1

NOZZLE RATING ISO’* RP 3oo*RF
MANIFOLDS: BY VENDOR |P YES® Non YESm Non

SIZE, IN|OUT 1 I
NOZZLE RATING

Line. Sixes M fooT 2* [27' 3" / 3"
NO. OF TUBES/SECT. NO. OF FINS/TUBE FIN MATERIAL
CODE REQUIREMENTS ASB€ Vhi WEIGHT OF UNIT, EMPTY FULL OF WATER

REMARKS: (1) PROVIDE COMPANION FLANGES FOR ALL NOZZLES IF NOT ASA STANDARD
(2) FOR GENERAL NOTES REFER TO REQ'N.“ iXOO A, WHICH IS AN INTEGRAL PART OF THIS REQ'N.

------- ----- — - - - —

A

4

A

(T ) To 6€ <AQTuST6.S — P£MPiMfcr C-Sot SP£c./Pic<<\TiC>H-
* PRnPRTRyrAPY DATA
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COMPRESSORS

FOSTER WHEELER CORPORATION RECIPROCATING COMPRESSOR DATA SHEET
no SOUTH MANGE AVENUE, LIVINGSTON, NEW JERSEY MATERIAL REQUISITION EASE / Of 5

for BROA-FE -/V-32-000/-/S2 / F-w- l,EF- /5-/5S2. REQUISITION NO. DATE

SITE HSP LAWRENCE STAT/ON StOUX FALLS SOUTH OAKoTA /S9Z~1322.-A /0-/3 7S'
SERVICE4C/0 GAS RECYCLE COMPRESSOR item no. C- 30/
MANUFACTURER SUrtKScULD BT

SIZE AND TYPE H0- RE9'°- / CHG. DATE CHG. DATE
DRIVER te'MOTOR HOAS ENGINE n Cl 2 -8-74 C4

C2 C5
C3 C6

APPLICABLE SPECIFICATIONS INSTALLATION DATA

RECIPROCATING COMPRESSORS AND ATTENDANT EQUIPMENT COVERED IN
COMPRESSOR UNIT WILL BE INSTALLED IN AN:
■Rf OUTDOOR UNPROTECTED LOCATION

THIS REQUISITION SHALL IE FURNISHED IN ACCORDANCE WITH THE PI ENCLOSED BUILDING
FOLLOWING SPECIFICATIONS: /890-S'PA 9 O
/590- /3 OO A /S9P-76AZ- BAROMETER /V. O PSIA ALTITUDE /3/E FT.
1590 -J2-A! J590 -3ZA 3 AMBIENT TEMPERATURES: +23 °F MAX. ■“•25 °F MIN.
m 90 -38A/ Aft! - 4i8 CJul y 7?)
/S90- SOAl-

CONDITIONS OF SERVICE (EACH MACHINE)
SEKt//( E OBS/ofW STAKT-UP
STAGE / z. / 2

RELATIVE HUMIDITY o o
MOL. WEIGHT * *
Cp/Cv » SUCTION /. 30 /. 30
Cp/Cv e DISCHARGE
COMP, t SUCTION, Z
COMP. • DISCHARGE. Z
SUCTION PRESSURE, PSIA LWe/c9L * / */
SUCTION TEMPERATURE. °F *
DISCHARGE PRESSURE. PSIA Cftl ft/OE / 390 /.?9n
DISCHARGE TEMPERATURE. °F
SCFM » 14.7 PSIA l BO°F (DRY) - 3 °7o
INLET CFM &ONNECTED)
BRANE HORSEPOWER/STAGE
TOTAL BNP ± 3 %

Xf- ve/spoR ra A/yiPSE Lou's.- 'T suer/OH p/?es <u/?f / o/9 C aA/T/A/U oa< ofipeATtoh

GAS ANALYSIS

COMPOSITION MOL. WGT. MOL* M«L> WLJ MOL* M0L>
CO, *
HaS *

COS *
CH* -X-
// * *
CO *
A/z. *. .
/VF/, *-

TOTAL. /oo 7*

REMARKS z/VC* TE *>! (f) ALLQH/A/ZIE D/5C£/A/?i^£ T’EMP £/?A T(AffE. I P/PEFE/P&E D - 300
_______ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _______ ACCFPTA^ie - 3ZF: “F A7A)L

* SftOERlEtfMY DATA ' "
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FOSTER WHEELER CORPORATION RECIPROCATING COMPRESSOR DATA SHEET
110 SOUTH ORANGE AVENUE, LIVINGSTON, NEW JERSEY MATERIAL REQUISITION PAGE OF b

FDR FRDA-FF ~/¥-3Z- OCSOl ~!5Z / F.W. RFF. /5-/S22. \ REQUISITION NO. DATE
/S22- -/3ZZ-A /C9-/3-75SITE ft/SP t a WR EMC £ STAT/DA/ SIOUX FALLS. SOUTH DAKOTA

SERVICE AOS) GAS XECVCLE COMPRESSOR ITEM NO. C-Pr>/ SUPERSEDED BY
MANUFACTURE
SIZE AND TYPE NO. RFO'D. / CHG. DATC- CHG.
DRIVER HMOTOR RGAS ENGINE H Cl 1-B-76 CN
GENERAL NOTES REQUISITION IS AN C2 C5
INTEGRAL PART OF THIS REQUISITION. C3 C6

SPEED, KPH "Q-rE & RATED__ __ _ _ _ _ __ MAX. AllOMBLE___________ _ MIN. ALLOWABLE__________________ ________ _
SERVICE
STAGE / 2~

NO. OF CYLINDERS/STAGE / /

^1NGt F/DOUSLF ACT 1NG z>s/ 3>A
BORE. INCHES
STROKE. INCHES
RATED PISTON SPEED. FPM TSOmAX
PISTON DISPLACEMENT. GEM
VOLUMETRIC EFFICIENCY, i
AVG. VALVE VELOCITY. FPM
ROD DIAMETER. INCHES
MAX. ALLOW. ROD LOAD. T/C
RATED ROD 1 DAD. T/C
f.YI . MAX. AIIOW. WORKING PRESS.. PSIG
CYI. MAX. AllftW. WORKING TEMP. .°F
HYDROSTATIC TEST PRESS. PSIG
RFlIFF VAIVF SFTTIMG
SUCTION SIZE/RATING/FACING
DISCHARGE SIZE/RATING/FACING

COMPRESSOR MATERIALS (f)

CYLtNDFR CL CJL

CYIINDFR LINER cx C.T

P1STON
PISTON RtNCS
PISTON ROD
VAI VF SFATS
VALVF STOPS
VAIVF PIATFS
VALVE SPRINGS

DISTANCE PIECE LUBRICATION
PI STANDARD

£
FRAME AND RUNNING GEAR

TWfl f.QMPARTMFNT
nSPLASH SYSTEM________________________
Tig PRESSURE SYSTEM INCLUDING
ySHAFT nMOTOR DRIVEN OIL PUMP

COMPRESSOR PACKING □ HAND OPERATED OIL PUMP FOR STARTING
Fl STEAM COIL_ _ _ _ _ _ _ _

CYLINDERS AND ROD PACKING
DRIVEN BY _^ COMPRESSOR SHAFT

□ ELECTRIC MOTOR
□ STEAM COIL
Meeect. HEATER WITH THERMOSTAT 
□ non iiirf nmr.N_ _ _ _ _ _ _ _ _ _ _

□

M
□

STANDARD FIBROUS

FULL FLOATING VENTED METALLIC 
FORCE FEED LUBRICATED 
NON LUBRICATED TYPE

KW

rewrksT@^
A/a cofifie# Qje cor/te-jp COA/7 ;X/MA/<£- ML.L€>Y<,
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FOSTER WHEELER CORPORATION RECIPROCATING COMPRESSOR DATA SHEET
110 SOUTH OSAHGE AVENUE, UVINOSTON, KE# JERSEY MiTERtAL RHpUISITlOK PAGE 3 OF 3

FOR £ - FE -/y-?2-ooo/- / / F.W. REF. /3-/SJ2. REQUISITION NO. DATE
SITE AASP LAt/SfiENCE STA T/ON s/ootx FALLS SO (at// OAKOTA /S32-/322-A ZO-/3-73

service AdO GAS Recycle ('op/p/Fesso/? ITEM NO. £-30/
MiNUFirTURFft

aurtKitutu BT

SIZE AKD TYPE NO. REO'D. / CHG. DATE CHG. DATE
DRIVER nMOTOR nGAS ENGINE .□ Cl 3-2-7F Cl
GENERAL NOTES REQUISITION IS AN . C2 CS
INTEGRAL PART OF THIS REQUISITION. C3 C6

ACCESSORIES COMPRESSOR CONTROL
COMPRESSOR MFR SHALL FURNISH: START UP UNLOADING
fetDRIVER AS DEFINED ON DRIVER DATA SHEET f. 5 S/'-HaSF (BT Hc/gcHAZE/l

MPULSATION (DAMPERS^ /VOLUME BOTTLES^
PI ANALOG STUDY
X] INTERSTAGE PIPING OPERATING CONTROL
pL INTERCOOLERS . A/Acfi/A/E A /O UAJTtz £> z? K- ta <\ /■? r pome ha <£/?.

lXfMOISTURE SEPARATORS WITH TRAPS AZOTE (P/

n AFTERCOOLERS
H AIR INLET FILTER
D RECEIVER
WCOOLING WATER PIPING FOR EACH CYLINDER' Kfl PACKING AND Pi.UMGFf? COOI ING Oil SYSTEM
M /-fAUWAC n %*JATFin PtP/MO f’ZtNCL'F- /AZ-Oa t eOfiJKJ.')

Kf SICMT fLovA Tl * CLO/iE VAL l/S EAcp paKall el >oatep
J y nPAoco

□
□ _________________________
□

ALARMS AND SHUTDOWNS INSPECTION AND SHOP TESTS

COMPR. MFR. SHALL FURNISH CONTACTS FOR: Kf SHOP INSPECTION BY PURCHASER DURING FABRICATION
ALARM SHUTDOWN

LOW L1IBF OIL PRFSSIIRF pf *W
Bi-MANUFACTURER'S STANDARD SHOP TESTS
H BARRING OVER TO CHECK CLEARANCES

LOW LUBRICATOR OIL LEVEL fl H Kf RUNNING TEST WITH SHOP DRIVER
HIGH ENGINE JIT WATER TEMP. fl fl CSfHYDROSTATIC TEST FOR FACH CYLINDER
LO\A/ SACT!ON PKESSUTE Kf W H HELIUM LEAK TFST
CVL. LVBRtCHTOK FAILURE W n n
HIGH GA 5 O/ECPAPOe TE/tf3 Rf^-'A> crz) n n

□ □ n
REMOTE SHUTDOWN MELECTRONIC H PNEUMATIC n n
ALARM CONTACTS SHAI 1 • KnRFN TO SMIMn Ai ABU PURCHASER RESERVES RIGHT TO WITNESS ANY OR ill SHOP

nCLOSE TO SOUND ALARM TESTS AND SHALL HAVE ACCESS TO MEGR'S. SHOP DURING
SHUTDOWN CONTACT SHAI 1 : KJ OPFN TO SHUTDOWN FARftICATION.

n close TO SHUTDOWN

WEIGHTS AND DIMENSIONS

MAE. ERECTION WIGHT
MU. MAINTENANCE WEIGHT
FLOOR SPACE: LENGTH WIDTH

HFIflMT
ROD REMOVAL DISTANCE

.... . . ... ................ ........................................

ADDITIOHAL DATA:______________________________ ________________________________________________________________________________
A/ore. TMLET pul. SAT/a A/ £>AM/>FM£#<, ra UAVG tfM CTUgE SEf’A/ZA TO#^//PFCgT/£&
________ u/m ppoi/n/oAJ f~ae t-ei/ec. gauges aa//j lei/el ala/p/TT7^^ '
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FOSTER WHEELER CORPORATION RECIPROCATING COMPRESSOR DATA SHEET
IIO SOUTH ORANGE AVENUE, LIVINGSTON, NEW JERSEY MATERIAL REQUISITION_ _ _ _ _ _ _  PAGE 4* OF S

for rtf&A -F£ -JV--32-000/ - /SZ! F W RFF S5 -/5J>2.
REQUISITION NO. DATE

SITE /V5/° Z.A \a/AEMC£ STATION SIOUX FALL*; SOUTH DAKOTA /X92 - /33-ZA /3 ■ 7 5
sfrviop AC/O CrAS KEcKcLB CO'/y/°/?ESSOK item m.C-30/ SUrfcKStDhD oY

SIZE AND TYPE NO. REQ'D.__/ CHG. da re CHG.
DRIVER n MOTOR PI GAS ENGINE P Cl 3-3-76 CH
GENERAL NOTES REQUISITION IS AN C2 C5

INTEGRAL PART OF THIS REQUISITION. C3 C6

UTILITY DATA UTILITY SUMMARY

AREA CLASSIFICATION: CLASS £. GrttOUp o . DtVlS/W
p^CTRiy] LOCKED FULL LOAD

HP ROTOR AMPS AMPS
MOTORS: 20 O HP A OVER VOLTS PN. 3 CYC. (>0 MAIN DRIVER

7/¥ HP — /SO HP VOITS ¥60 PH. 3 CYC. SO MAIN HIRE nil PUMP
'/a HP A LESS VOLTS /13 PH. / CYC.60 H-G SET

AIIV. MOTOR ENCLOSURE: T3FC- MFCH f t]RR 1 r.ATflR
INSULATION TYPF: S TEMP. RISE: BO ‘<0 STARTING AIR COMPR.
A! ARM SWITCHES: WAC POC VOLTS //S PH. / Vit.60

TRIP SWITCHES: MAC POC VOLTS /T5 PH. / CYC.60
SWITCH ENCLOSURE A/FTTA ¥X wtTH '/z*A/DT PufdE co/YAf. 1IIRR 1CATOR HFATFR WATTS
ELECT. HEATERS: //.5 VOLTS / PH. 6O CYC. FRAMF HFATFR WAT1^

rCOOUHG WATER 1
SUPPLY: PRESSURE PSIG 30 TEMP. 85 °F

mm
MAIN DRIVER */HR.

RETURN: PRESSURE PSIG TEMP. I/O °F. MAX. IIIRF DRIVER A/HR.
SOURCE CoOTH/O TOU/E/Z FOULING FACTOR .OOZ-

rSTEAMl
MAX. NORM. MIN.

MLMS}
RATED RPM t 100 7F

INI FT PRESS.f PSIfi BTU/HP/HR
INLET TEMP.°E TOTAL BTU/HR
FXH PRESS.

GPM INLET °E OUTLET ®F AP PSI
I RIEL GASl

AVAIL. PRESSURE PSIG • °E
LUBE OIL COOLER
TURB. CHG. COOLER

HFAT1NG VAIVF. BTU/CU.FT. LHV HHV ENGINE JACKETS
1 1 NSTRjlMFNT PSIfi EHG. JKT. COOLER

REMARKS:

135-11048
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FOSTER WHEELER CORP. SQUIRREL CAGE INDL CTiON MOTORS "'AGE -S OF -5REQUISITION NUMBER DATEF.W.C. CONiPACT /EJE -S3ZZA /&-/ 3-7SFOR: EZDA -EE-JV-SZ-Oaoi- tsZi suPERSEDED BY CHANGE NO.:SITE: wsp lai*s/?Et/cg statwa/ s/dux fall <; saurd Dakota Cl 3-8-76 cs OSL4ANUFACTURER: C2 CM C6APPLICABLE COQrfMTS:
MOTOR SPECIFICATION 38A /
PREP. FOR SHIPMENT /J^O-SZA! 
GENERAL NOTES /S^O -/lOOA

ALTITUDE /3{5_  ft. BAROMETER _
AMBIENT°F. MAX. T0('-)25' °F. MIN. 
ATMOSPHERE

/¥. O PS/A

INSTALLEC _QINDOOR ^OUTDOOR Q
AREA B CL.-Z~ -GR. £ -DIV. £■ . UNON-HAZARDOUS■

ITEM NUMBERS:

TOTAL QUANTITY
DRIVEN EQUIPMENT
HP NAMEPLATE RATING
SERVICE FACTOR
RPM AT FULL LOAD/ NO. POLES
VOLTS/PHASES/HERTZ
ENCLOSURE
°C. RISE AT FULL S . LOAD
TEMP. MEASUREMENT METHOD
1NSULAT1 ON CLASS
INSUL. SPECIAL TREATMENT
SPECIAL HARDWARE
FRAME NUMBER
MOUNTING ASSEMBLY NUMBER
ROTATE FROM END OPP. CPIG.
BEARINGS TYPE
LUBRICATION
END FLOAT !IF APPl.) INS.
N.E.M.A. DESIGN LETTER
AMPS.: F.L./LOCKED ROTOR
LOCKED ROTOR LIMIT, SECS.
KFFiC. IOO%/75*/50* LOAD
* P.F. 1002/75*/501 LOAD

&A/ £
C o/'/pKB^yrl

/ / / / / /
¥oocj 3 j 60 / / / / / / / / / /
wpir
8^

/?

/3At-L

/ / / / / /

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

ACCESSORIES: base

SPACE HEATERS: WATTS
VOLTS/PH/HZ

TEMP. DETECTORS: NUMBER
TYPE

AIR FILTERS
MOUNTING COUPLING HALF

VENDOR To AGV/
8S! / Ice / / I / / / / / / /

TESTS: iw r witnessed)
N.E.M.A. STD. COMMERCIAL HE S

TEST CERTIFICATES REQrD. Vrs
WEIGH IS: TTsTi ~
NET/GROSS
MAX. NORMAL MAINTENANCE

/ / / / / /
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REFRIGERATION UNIT

MATERIAL REQUISITION
HP FOSTER WHEELER PAGE i OF 12

FOR ERM-FE-14-32-0001-1521 F. W„ REF. 15-1592 REQUISITION NUMBER DATE
SITE NSP Lawrence Station, Sioux Falls, South Dakota 1592-1281 A 10/15/75
ITEM NO.. A-T01 SUPERSEDED BY CHANG E NO.:
SERVICE: Solvent Chiller Refrigeration Unit Cl

C2 C5
C3 C6

I. APPLICAELE SEBCIFICATIONS

Furnish one (l) complete solvent chiller refrigeration package
in accordance with this Requisition and the following Specifications 
and Standards. In the event of conflict, this requisition shall 
govern.

1590-1300A
1590-32JS1
1590-3811
1590-38a1|
1590-5012
1590-92A1
1590-96A2

General Notes 
Centrifugal Compressor
Induction Motors 
Special Purpose Gears
Gaskets and surface finish for flanged joints 
Preparation of Material for shipment 
Equipment Noise Control

II. BASIC RESIGN
1.0 Scop

1.1 This refrigeration unit will he used to cool and supply refrigerant 
directly to an evaporator (chiller supplied by others) which cools 
a circulating solvent from the Selexol gas absorption system.

This requisition applies to a complete refrigeration 
package, with all auxiliaries and controls.

1.2 The following items are to be furnished by the refrigeration 
unit vendor:

Centrifugal refrigerant compressor with complete 
lubrication and sealing system.

Driver and gear increaser with complete lubrication 
system.

Couplings and guards.

Common fabricated steel base for all components 
Refrigerant condenser

Receiver/economizer-—also serves as a storage vessel

byTpv I P.O.NO. SUPPLIER:
50



FfSTER WncELER CORPORATION
MATERIAL REQUISITION NO.: 1592-1281ACHANGE NO. Date? Oct. 1£» 1975 Item A 301 PAGE 2 OF

II. BASIC DESIGN (Cont'd.)

1.2
Suction jcrubber vessel 

Capacity control

Automatic enction and bypass controls

Automatic hot gas bypass valve for starvup and 
low load operation

One (l) complete theunal purge unit

One (l) complete pump-oat and transfer unit

Refrigerant filter-dryer

Initial charge of refrigerant and lubricating oil

Control/instrument panel

All necessary instruments and controls

Instrument wiring and piping between panel and vendor 
supplied equipment

Power wiring to auxiliary motors

Piping systems as specified

Plow diagrams, wiring diagrams, control circuits, 
instrumentation drawings, layouts, elevation and 
foundation drawings^ Pump and motor drawings and data

1.3 The items listed below are supplied by others;

Evaporator, (Solvent Chiller, Itan E 3°5>)
Refrigerant level control valve in outlet piping of this 
refrigeration unit

Back pressure control valve on chiller outlet (and return or 
inlet line to refrigeration unit.)

Main motor driver starter, controls, and power and control wiring

1 51



FOSTER WHEELER CORPORATIONMATERIAL REQUISITION NO.: 1592-1281A
CHANGE NO. Date: Oct« 1975 Item A 301 PAGE 3 OF 12

II. BASIC DESIGN (Cont'd.)

1.3 Foundation and anchor holts

Insulation for all equipment

Instrument piping and wiring between panelboard 
and equipment supplied by purchaser

Erection and installation of the unit

l.U The refrigeration unit vendor shall be responsible
for sizing the driver and furnishing the refrigerant data 
including type, flow rate, supply pressure and temperature 
and any other pertinent information.

2.0 Operating Conditions

2.1 Design cooling duty: * BTU/HR

2.2 Refrigerant temperature level in chiller: * F

2.3 Pressure drop in returned vapor from the process chiller
to the refrigeration unit baseline: 7s?6 of absolute
saturation pressure of refrigerant at * F.

2.1} Turndown requirements: Unit must be capable of operating 
continuously at all levels down to 25% of design capacity.

3.0 Site Information

Outdoor Installation 
Altitude: 1315 ft.
Barometer: ll+.O PSIA 
AmbiBBt Temperatures: 93°F maximum 

-25°F minimum

* PROPRIETARY DATA

&
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FOSTER WHEELER CORPORATION 
ISO SOTO ORAN6E AVENUE, tlVINSSTOSt, N.J.

MATERIAL REQUISITION
CENTRIFUGAL COMPRESSORS mi # OF/2.

FOR £/7j5A -re - /V'3 2 ' et>o/~ tSl/ FW REF./jT- /ST^/Z. REQUISITION NO. j DATE
site a/st* s a tv/iep't* jtrArto**. i/pwx pa/u-s . stturM oax. /6^2- /zZt A -tor, /iT /?7.r
SERVICE Aa/.ifKKtr <Lt//Ccen HcfAX. ^^THTEM NO. 30 / SUPERSEDED BY
MATERIAL ... - . --- -
SIZE AND TYPE NO. REQO. CH6. DATE ’CHS. DATE

GENERAL NOTES REQUISITION _ _
INTEGRAL PART OF THIS REQUISITION.

J CC /s>4. / IS AN C2
C3

ij cs1 cs

ELECTRICAL: UTILITY DATA
CLASSIFICATION; in' CUSS I - GROUP 0, D DIV. I, DIV. 2, □_ _ _ _ _ _ _ _ _ _ _ _
MOTORS ‘/a- HP AND BELOW: —LtSL— VOLTS, - - - - - - - •&£. PHASE,- - - - - - - - CYCLES.

3/</ HP THROUGH -J£jS— HP: —£*£? VOLTS,- - - - - - £- - - - PHASE, - - - - - - - - &J2.- - - -  CYCLES.
3

MOTORS
MOTORS £<?<?-. HP AND ABOVE: - - - - - - £££0 VOLTS,_ _ _ _ 3._ _ _  PHASE,
AURM SWITCHES: j2! AC, □ DC. _ _ _ _ _ _ _ VOLTS,_ _ _ _ _ _ _ PHASE, _ _ _ _
SHUTDOWN SWITCHES: & AC, O DC _____ VOLTS, _ _ _ _ _ _ _  PHASE,_
SWITCH ENCLOSURE: □ EXPLOSION PROOF, □ WEATHER PROOF,

f

60 CYCLES.
_ CYCLES. 

CYCLES.
■M W<?M4 4>(

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

'/%. 'V/9 r pu <n c. e 
C-0&/ as £ £.ir*0

INLET Psig
INLET TT op
EXH. Psi8 -—

In. HG. ABS.

COOLING WATER:
AVAIUBU AT 
ALLOW TEMP. RISE

□ FRESH, □ SALT, U
—S.Q.— p$ig AND .. @.lf,

3L.r MA*, ®F.

C*&Q U ! df T'oujtrm.
.op. FOULING FACTOR 

ALLOW PRESSURE DROP - - - - - LSI- -
00~2-

Psi.
INSTRUMENT AIR: avaiuble TO control devices at / a e>

MOTORS: QUAN.
DRIVER AND UTILITY SUMMARY

MFR. TYPE ENCL. RPMJBT COMPRESSOR DRIVE / /vC. .u/pm
LUBE PUMP DRIVE / /A/O , rcrc.

□ SEAL PUMP DRIVE
o

STEAM TURBINES^/ OUAN. MFR. TYPE STAGES HP RPM WR
O CTMreSSOr DRIVE
0 LUBE>tiMR^DRIVE 
□ ^EJtl PUMP DU

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

SEE PAGE JO OF THIS REQ'N. FOR COMPLETE

COOLING WATER CONSUMPTION:
LUBE OIL COOLERS - - - - - - -  GPM    °F. RISE.
SEAL OIL COOLERS _ _ _ _ _  GPM     °F. RTSE.
INTER COOLERS —— 6PM —— °F. RISE.

_ __         GPH  of. RISE.
______ p|C£COMMENTS REGARDING UTILITIES:

jU, A
COMPRESSOR DRIVE 
EACH LUBE PUMP DRIVE 
EACH SEAL PUMP DRIVE

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

FORM 135*86 53



FOSTER WHEELER CORPORATIONMATERIAL REQUISITION NO.: 1592-1281ACHANGE NO. Date: Oct. 1 ij, 1975 Item A 301 PAGE S OF /2-

Eefri^eration urdti
gfe? U / & CMO-AJT isar*y£>a/z- £>/* f'A

Type
Manufacturer & model
Capacity, ton max./min.
Refrigerant type/charge lbs.

.............................. --
Compressors

(forpe /et* 4 * c.
Model
No. of stages
Shaft type (rigid or flexible) --------- ---- ----
Input KW
RIM
Capacity control f im,er 4uwe r*

l IporsAt ay WSJ --------- -- -.. .. .Suction pressure, psig
Discharge Pressure, psig
Suction temp. t

..................
Condensing temp.. °P
Lube Oil system

1 Lube Oil pump, main/aux.
Weight f lbs

------ -- .... .

i

Jss&h.

Kry

By: r. v, p. o. no, s uppp / sr ;
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FOSTER WHEELER ENERGY GORP.
HO SOUTH ORAM AVENUE, LIVINGSTON, N.d.
FOR £/?„jDA ll-60O/-/!r%l F» REF. /JT'/S^X_ _ _ _ _ _ _
s i te t'/ss3 L4ufn.a*/ce ir^-rro^, s/oh x palls j 04*
SERVICE SodseArr 2 UFA It. t/A/^TITEM NO. A ''201 _ _ _
MATERIAL _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

REQUISITION NO.

MATERIAL REQUISITION
CENTRIFUGAL COMPRESSORS paoe ^ OF it

SIZE AND TYPE
DRIVER: B< MOTOR, □ STEAM TURBINE, □_ _ _ _ _ _
GENERAL NOTES REQUISITION_ _ _ _  /'*<#/

NO. REQS.

IS AN
INTEGRAL PART OF THIS REQUISITION.

!■ DATE
. gf/v/V/ /^yjT

SUPERSEDED BY
CM.

j CL
I C3

DATE CHG. DATE

|C5

MANUFACTURERS DATA: MODEL
CONSTRUCTION DETAILS

_ _ _ _ _ _ _ _ _ _ _ _ . CASING SaiT: □ HORIZ. VERT. NO. STAGES

IMPELLERS: type: □ enclosed - backward leaning, □._ _ _ _ _ _ _ _ _ _
construction: o cast, d riveted, □ WELDED, □ MILLED, □.SPEED DATA: max. cont.__ _ _ _ _ _ _  rpm. first critical_ _ _ _ _ _COMPRESSOR ROTATION: VIEWED FROM DRIVER END OF UNIT: □MATERIALS OF CONSTRUCTION:

CASING: □ CAST STEEL, d FORGED STEEL, Q CAST IRON, C
OIAPHRAMS:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
IMPELLERS:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
OTHER:

DIA.

„ RPM.
CW, □ ccw.

. TIP SPEED 
SECOND CRITICAL-

IN.
FPS

RPM.

SHAFT:
INTERSTAGE LABYRINTHS: 

_ _ _ SLEEVES: _ _ _ _ _ _ _ _

TEMPERATURE AND PRESSURE LIMITATIONS:
MAX. WORKING TEMP: SUCTION END ®F. DISCH. END. OF.
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

CONNECTION SIZE (IN.) ASA RATING FACING M. DN jrr. Af.
MAIM SUCTION □ a c n
MAIN DISCHARGE □ □ c p

U c c □
□ □ r c
□ D u □

OTHER

ALL FLANGE ORIENTATIONS ARE VIEWED FROM THE DRIVER END OF THE UNIT. ALLOWABLE FLANGE LOADINGS SHALL 
BE INDICATED ON THE VENDORS CERTIFIED DRAWINGS.SHAFT SEAL: □ labyrinth, □ restrictive ring, □ liquid film, fef mechanical (contact).

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

BEARINGS: BEARING HOUSING CONSTRUCTION: □ INTERNAL, □ EXTERNAL.
JOURNAL BEARING

THRUST BEARING

TYPE:
LUBE:
TYPE

n
□
SC
□
□

JETCASING DRAINS: quantity QA/tr/srAce SIZE
□ VALVED, X PLUGGED, H BLIND FLANGE, □_ _ _ _ _ _ _ _ _ _ _ _ _ _ _BASEPLATE: supplied by compressor vendor, D____ _____

TYPE: 5S3 CONTINUOUS STRUCTURAL STEEL COMMON TO COMPRESSOR AND DRIVE UNIT.

LUBE:

BABBITTED SLEEVE, □ - -
FORCE FEED, □ RING OIL,
SINGLE KINGSBURY, D DOUBLE KINGSBURY,
ROLLER □- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
FORCE FEED □ RING OIL, □ _ _ _ _ _ _ _ _ _

O BALL,

VENDOR SHALL FURNISH
CONNECTIONS.

=8
PROVIDED WITH DRIP PANCOUPLINGS: supplied by
location:
MFG:
TYPE:
LUBE:COUPLING GUARDS:

□ YES, D NO. 
^ COMPRESSOR VENDOR,

&oHP.-6irAa. HA lorot j OIL PuHP
— 1

1
1

_ SUPPLIED BY 
SHEET METAL, O NON-SPARKING,TYPE: PCOMMENTS REGAROJIG.CONSTRUCT I ON DETAIIS:.

n - _ _ _ _
t?V Ct-Ot soi tragi-
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FOSTER WHEELER CORPORATION
J10 SOUTH.ORANOE AVEHUE,_ _ LIVINGSTONi N.J

.FW REF.ml&.M-IJ'W'....._ W ref., 'r-/c?.?_ _ _ _ _ _ _ _
SITE f/SP 'SrArtO*,S/ouX /eA4.t~rfS,'_Q,^_
SERVICE U*//r _ ITEM KO.. A .-..l.M.L_ _ _ _
MATERIAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
SIZE ANC TYPE ' . . . _ _ _ _ _  HO. REQb..{?^.<y._.
driver: U motor, □ STEAM torbime, ... . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . .
GENERAL NOTES REQUISITION . . S ^^-^-€^-1_ _ _ _ _ _ _ _ _ _ IS AN
INTEGRAL PART OF THIS REQUISITION..._ . . . . . . . . . . _. . . . . . . .  ... ..
LUBE AND SEAL OIL SYSTEMS: A FORCE FEED LUBE OIL SYSTEM COMMON

REQUISITION HO.

MATERIAL REQUISITION
CENTRIFUGAL COMPRESSORS PAGE j?_____ of 12-

"f ___DATE_ _ _ _ _ _ _ ^

SUPERSEDED BY
T r

CHG.;
!

■-.CL...
; cz __ _

C3 ' 
TO'THE'

DATE... CHG.
C4
C5
ce"

DATE

W C««ESS0i‘7’
STgEAR, ; J DRIVER, WITH Bf A COMBINED, i... A SEPARATE, □ NO SEAL OIL SYSTEM, SHALL BE 
FURNISHED BY THE COMP. MFR. IN ACCORDANCE WITH API 617 FIG.- - - - - - - - - - - - - - -

..... Psig.
ON CONSOLE.

_ _ _ _ MIN.
□ STEAM

WBE. OfL...SYSTEM
SYSTEM OPERATING PRESS. _ _ _ _ _ _ _ _ _ Ps
SYSTEM MAX. ALLOW OPER. PRESS. _ _ _ _ _ _
RESERVOIR: LOCATED £t IN BASE, H

CAPACITY- _ _ _ _ GAL. RET. TIME_ _ _ _
TO BE FURNISHED WITH |3 ELECTRIC,
HEATER, X INSULATION SUPPORTS AND
□........................................................ ■ - ■

MAIN LUBE OIL PUMP: LOCATED OM d base,
□ CONSOLE AND DRIVEN BY {3 - ef..^.(?^tfggf8WAfT,,
□ INDUCTION MOTOR, ‘ . STEAM TURBINE.
MFR. _ _ _ _ _ _ _ _ _ _ MODEL_ _ _ _ _ _ _ _ _ _ _ _ _  .
TYPE_ _ _ _ _ _ _ _ _ _ _ CASE MATL._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
GPM_ _ _ _ _ _ __ • RPM.. . . . . . . . . . . . . . . . .  . BHP._ _ _ _ _ .

AUX. LUBE OIL PUMP: LOCATED ON □ BASE,
JSfCONSOLE AND DRIVEN BY □ . . ’ ..... SHAFT,
^INDUCTION MOTOR, f . STEAM TURBINE.
MFR- - - - - - - - - - - - - - - - - - - -  MODEL _ _ _ _ _ _ _ _ _ _ _ _   .
TYPE. _ _ _ _ _ _ _ _ _  CASE MATL..  _.
GPH . RPM _ _ _ _ _ . BHP.. . . . . . . . . ,

RELIEF VALVES: □ integral, W separate. 
COOLERS: §? twin, CD single,

P BASE, CT CONSOLE, ; ....
MFR. ______. TYPE_ _ _

TEMA C, H_ _ __ _ _

SEAL OIL SYSTEM
SYSTEM OPERATING PRESS. _ _ _ _ _
SYSTEM MAX. ALLOW OPER. PRESS.
RESERVOIR: located

CAPACITY _ ..... GAL.
TO BE FURNISHED WITH
HEATER,' '!

; IN BASE,
RET. TIME _ _ _ _G ELECTRIC, 

INSULATION SUPPORTS AND

Psig.
- - - - - - - - Psig.

ON CONSOLE.
_ _ _ _ _ MIN.
□ STEAM

ON G BASE,
_ _  SHAFT,

MAIN SEAL OIL PUMP: located
C CONSOLE AND DRIVER BY C_ _ _ _ _ _ _ _

G INDUCTION MOTOR, . STEAM TURBINE.
MFR._ _ _ _ _ _ _ _ _ _ _ _ . MODEL_ _ _ _ _ _ _ _ _ _ __ _ _ _ _
TYPE_ _ _ _ _ _ _ _ _ _ _ .. CASE MAIL. _ _ _ _ _  _ _ _ _ _ _
GPM. . . . . . . . . . . . . . . RPM__ _ _ _ _ _ _ _ _ _ 8HP__ _ _ _ _ _

AUX I__S| AL_ J J l_ PUMPl LOCATED ON □ WSE,
□ . SHAFT,G CONSOLE AND DRIVEN BY 

G INDUCTION MOTOR, G STEAM TURBINE.
MFR._ _ _ _ _ _ _ _ _ _ _ _ MODEL- - - - - - - - - - - - - .- - - - - - - - - - - - - - - -
TYPE_ _ _ _ _ _ _ _ _ _ _ _  CASE MATL. _ _ _ _ _ _ _
GPM. _ _ _ _ _ _  RPM_ _ _ _ _ _ _ _ BHP_ _ _ _ _ _ _ _ _ _ _ _RELIEF VALVES: G integral, L separate.

LOCATED ON COOLERS: C
' BASE, ;

IN. DES. PRESS.
IN. BWG . _ _ _ _

_ _ _ _ _ . TUBES _
□single. LOCATED ON

CODE: O
SHELL: 00_ _ _ _ _ _
TUBES: OD_ _ _ _ _ _
MATL: SHELL _ _ _FILTERS: gf twin,G BASE, G CONSOLE, G -
MFR._ _ _ _ _ _ *_ _ _ _ _ _ . MODEL_ _ _ _ _ _ _ _ _ _ _
CASE HAIL. .. MICRON . . . . . . . . . . . . .
ELEMENT: El CLEANABLE, Q REPLACEABLETRANSFER VALVES: mfr./z~*J.A5.jL,
QUAN- - - - - - - - - - - TYPE_ _ _ __ _ _ __ _ . MATL_ _ _ _ _

TWIN, [J SINGLE.
CONSOLE, T_ _ _ _

. . . . . . . TYPE
TEMA C, . . . . . . . . . . . . . . . . . .

_ _ _ _ _ IN. DES,
IN. BWG. „ _ 

. _ _ _ _ _  TUBES

LKATra ON

PRESS.
CODE: fj
SHELL: OD _
TUBES: OD. .
MATL: SHELLFILTERS: ^ twin, G single. LoaTEo on
G TWIN, G CONSOLE, G . . . . . . . . . . . . . . . . . . . . . .
MFR._ _ _ _ _ _ _ _ _ _ _ _ _ _ . MODEL_ _ _ _ _ _ _ _ _ _ _ _
CASE MATL. _ _ _ . MICRON_ _ _ _ _ _ _ _ _ _ _
ELEMENT: i„ CLEANABLE, G REPLACEABLE.TRANSFER VALVES: MFR._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
QUAN...... . TYPE_ _ _ _ _ _ _ _ _  MATL._ _ _ _ _

REQO. □ YES, □ NO. LOCATED ON □ BASE, G CONSOLE, LJ BY PURCHASER. 
PIPING BY L J COMP. VENDOR, G PURCHASER. SEAL OIL LOSS_ _ _ _ _ _ _ _ _ _ GAL./OAY/SEAL MAX.

0VHIL_SEALjO 11 TANK: reqd. c yes, IX no. ioaud_ _ _ _ft. above comp, center line.
MTD. BY G COMP. VENDOR, [J PURCHASER.CLARiFLER.; REQO. !Dyes, ^no. located on □ base, G CONSOLE, ;.l BY purchaser.
PIPING BY C COMP. VENDOR, G PURCHASER. BYPASS__ _ _ _ _ _ _ _ GPM. MFR_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _p I p I.N6: X CARBON STEEL PICKLED AND CLEANED, C STAINLESS STEEL, G_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _G STAINLESS STEEL DRAIN LINES, G. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ”_ _ _ _ _ _ _ _ _ _ _OTHER: jr<s>rA£ . ...4.tf:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

__ _ _ _ r»r*£* ** <f /4 #rj s /* / /*
. . . . . . y t>*-***i*r/z<* /.*?eMrjA*/_s_ Ul/

form !3S-i» 56



FOSTER WHEELER CORPORATIONMATERIAL REQUISITION NO.: 1592-12811CHANGE NO. Dates Oct. 14, 1975 Item A 301 PAGE 8 OF /Z_

Condenser Data: £>ATA

Type z/ieAL .
Model
Design working pressure, tube side, psig

Tubeside liquid T/ztJrsto uj 4 rea.
. Inlet temp., °I’ gjr

Temp, rise °'P
Pt*a n su tv> rl TnT>. /S FSf (M4X.I
fouling factor a. oo2.
How rate, gpm
Water velnnitv. ft/s
No® of passes
Total No. of tubes
firs rer irnh
Tube length, in
Tube diameter, in
Tube material cpppce.

..  Tube wall gaugef #BWG 2°
Tube side total surface, ft^ (outside)
Distance between supports, ft

... Shellside refrigerant
fouling factor o. 0O 0 f
Entering temp., °f
Entering press, psig
leaving temp., °f
T.eavina* ■ht’ans 1 p*
Shell (iiamfiter. in.
Shell material
No, of passes ... ......

..... .....Weight,.Iba_____ __________________________
ASM code stamp

Notes Condenser to have a baffle installed near gas entrance to
prevent high velocity gas impingment on tubes and to distribute
gas thru condenser.

Pump-out unit (for high pr. refrigerants)
Storagfe tank capacity, lbs
HP of pum-out compressor
Weight, lbs.

. . Pressure r&lief device

Notes HMt to have pompressor with motor, valves, sight glasses, 
relief valve, pressure gauges & controls.

Purge Units
^ji~Treci:procating~or~thermar)
Weight lbs._________

B : p.y- j P0, HQ. SWPl 'C* •'
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FOSTER WHEELER SPECIAL-PURPOSE GEARS PAGEf OF /Z

REQUISITION NUMBER DATE J
£/ZD3-F£-/c/-32-£>00/- Z/ P-W- CONTRACT/r- /^<7i~ /5f2- /2tf/ 4 ocr./s,/9?s§

SITE fJ S 0 LAm/M-OAtCg Sr-AT/tltJ, S/OWX £,CX , Sr£>. SUPERSEDED BY CHANGE NO.: 1
ITEM NO. A-3a/ .SERVICE ^ ££*. /gt/t* r~/o k/ ukf/r Qi C4

DRIVEN FOli 1P. £e£&te, cbnpf2.essoft, DRIVER /mo. fforb^. C2 CS
mfr. model no. reo!d. / S W

OPERATING CONpiTIONS: PERFORMANCE:
P MECHANICAL HP THERMAL

BASED ON
DRIVEN UNIT RATING ' BHP AT WM
DRIVER CONTINUOUS BATIK BHP AT RPM

OUTPUT RATINC: H
ACTUAL *WIC£ FACTOR_

CONTINUOUS SPEEDS: MAX.4 Mil. RPM
MAX. LOAD TORQUE: LB-FT AT RPM
SPECIFIED SPEED IS FOR- (^DRIVER Q DRIVER UR if 
START: Q LOADED Q UNLOADED
WR2 Of LOAD: LB-FT2 REFERRED TO DRIVER SHAFT
LOAD CHARACTER: QSMOOTH Q MODERATE SHOCK

Q HEAVY SHOCK Q REVERSING TORQUE
DUTY: CONTINUOUS fl

OVER-ALL RATIO: TO 1.
HP LOSS: AT RATED LOAD. AT NO LOAD.
BREAKAWAY TORQUE: LB-FT
MAX. MEAT KjeCTIMt W tl»E OIL BTU/tK.
MAX. LUBE VISCOSITY PERM 1TTED FOR START SSU
StMD LEVEL: ... ... .

CONSTRUCTION DETAILS:
MO. OF SPEED CHANGES: Q 8INGLE QDOUBLE
TYPE: Q HERRINGBONE Q DOUBLE HELICAL 

QEPICYCLiC r-! SINGLE HELICAL
TOOTH FORM: fl INVOLUTE i 1

n
MIN. SERVICE FACTOR /.9 BASED ON D/U*'*** H'A, 
ASSEMBLY POSITION (PER API Fl«. A-t):
ROTATION, VIEWED FROM THE DRIVER:

I It PUT SHAFT 
OUTPUT SHAFT 

LOCATION: QINDOOR
WINTERIZATION: ^ YES

SITE DATA:
AMBIENT TEMPERATURE: l93 op MAX. TO*l2S* °F MIN. 
UNUSUAL CONDITIONS: tc^rt. Ar/t e,s pmphP
AREA: g CL. / -G«. I? -OtV.2. ,
COOLING WATER: TYPE C®g>L. /Af 4

Qnon-hazaroous.
roujdft-*

xmrxdS*o^i»PSI6. OUT QF MAX. 4 PSIG.

APPLICABLE DOCUMENTS:
A a £

SHOP TESTS:
MECH'L RUN AT
FULL TORQUE
SPARE GEAR TRAIN
SOUND LEVEL

.LOAD
REQUIRED
Y£S

WITNESSED

DISMANTLE-INSPECT-REASS*Y.

IQPIFS ALL TESTS

MANUFACTURER
TYPE
LUBRICATION
raw I SHED BY 
MOUNTED BY 
GUARD

HiSH SPEED LOW SPEED

/Zefn HI.

/2 S fi/tt 4

tst twfr
it

_MM±r

y eAsottn,
YO’A'Oarts 
y &ASO 6 A.

DETAILS: PINION liTER^O. L.S. GEAR
PITCH DIAMETER
FACE WIDTH
ACTIVE WIDTH
RHS FINISH
HARDNESS ________
FT/MIN. AT PITCH 
LB/INCH OF MCE 
FIRST CRITICAL RPM."" 
BEARING TYPE 
BEARING SPLIT 
THRUST LOCATION (S)_ 
THRUST TYPE

HUNTING TEETH: jjjjYES [JNO
OUTPUT SHAFT EXTENSION: | [CYLINDRICAL j [TAPERED 
INPUT SHAFT EXTENSION: | [CYLINDRICAL j [TAPERED
LUBE SYSTEM: Q BY GEAR MFR. PER PAGE N0.________

BY OTHERS: GEAR USES____GPM AT PSIG
Sr /lefa/t,. u v/r ygAioc/L._ _ _ _ _ _ _ _

y»2 OF SET: L8~FT2 REFERKD TO DRIVER SHAFT.

MATERIALS: CASING:
PINION INTERMEDIATE , LOW SPEED

OAR RIM 
CMTER 4
SBtfT
KARIN6S

HUB

MISCELLANEOUS:
GEARLBS. NET:

LBS. MAX. MAINTENANCE
i ASS. PLATE BY

| | SUPPLY SPARE SET SEARING.
. BASE . AUX.

FOR
OAR MOUNTED BY
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RF^'USiTIO.J NUMBER DATE

F.W.C. CONTRACT /s~-/s~9z. /z$r A 0<r. ft f97£-
FOR: EA.OA-fS-fy’lZ-0061-tSZl SU PERSEDED 3Y CHANGE NO.:
Si lt: MSP j.4usjf_at/t/e Jr*r?o*J s/c?vjr PAU(. s.pa/cota Cl ICS CSI
MANUFACTURER: C2 leu C6|
APPLICABLE CPC! IMFNTS:
MOTOR SPECIFICATION 
PREP. FOR SHIPMENT

GENERAL NOTES

nr a /
/s'tio - q-LA-t
/jrfo~/zaoA

SITE DATA:
ALTITUDE imT. FT. BAROMETER ^° 
AMBIENT fj °f. MAX. Kj-fjS’ °F. MIN. 
ATMOSPHERE C//«g>y /£.* (. .<’£ 
INSTALLED 
AREA

PSSsf

□ indoor Jg'buTDOOR 
CL./ -GR-P -PIV.2. ■ !NON-HAZARDOUS.

ITEM NUMBERS:
A 3^/

/rev

TOTAL QUANTITY
DRIVEN EQUIPMENT
HP NAMEPLATE RATING

SERVICF FACTOR

RPM AT FULL LOAD/ NO. POLES

VOLTS/PHASES/HERTZ

ENCLOSURE

°C. RISE AT FULL S.F. LOAD

TEMP. MEASUREMENT METHOD

1 NSULAT 1 ON CLASS
INSUL. SPECIAL TREATMENT

SPECIAL HARDWARE
FRAME NUMBER

MOUNTING ASSEMBLY NUMBER

ROTATE FROM END OPP. CPLG.

BEARINGS TYPE

LUBRICATION

END FLOAT 1 IF APPL.i INS.
N.E.M.A. DESIGN LETTER

AMPS.: F.L./LOCKED ROTOR

LOCKED ROTOR LIMIT, SECS.
KEFFIC. l00*/75%/50* LOAD

% P.F. 1001/75J/50J LOAD

d? a/<s’ aA/d
tto mp/i gUiy Itt/Sf o/L Pi 'S-/P

7 1 / i / /
/ / / / 4U>! 1 l Pt> / / / /

, r u. re pc

fio So
Ptrs, res.

8 a

PiALL Aacc

a/icASf

/ / / / / /

/ / / / / / / / / / / // / / / / / / / / / / /

ACCESSORIES: base
SPACE HEATERS: WATTS

VOLTS/PH/HZ
TEMP. DETECTORS: NUMBER

TYPE
AIR FILTERS
MOUNTING COUPLING HALF

it- YtrvAMi /■p AttYtte
W / Uo / / i / / / / / / /

Zr p/ZOtS/J/a; j pc>/t-;

<$\/en S/'l.€. to MOU/T fcoz Yds #0
sr/Lat s f

TESTS:
N.E.M.A. STD. COMMERCIAL Y a s Yes
TPJ r ceti?//C/c/;res Ftp'O Yes yes.

G At T , ( Q
as o-rt? 5 .
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FOSTER WHEELER CORPORATION MATERIAL REQUISITION
110 SOUTH ORAKGE AVENUE, IIVIK6ST0N, H.J. CENTRiFUGAL COMPRESSORS page // of ft

FOR £/U>A-fe ../*✓- 33-'00 O/-/6-*/ FW REF. /S'-/S'? 2. | REQUISITION NO. DATE
sitf /si us/ieA/ce s/oxx fAt-Cs s. £>•
SFBWIftF JOCP'^a/T OU/CX.M iO. A 3 & /

ocr* /S' /dlS' 4
| SUPERSEDED BY "

MATERIAL- - - - - - - - - - —- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - -- - - - - - - - - - —
«t7tr Atm TY!»F Nftr RFOO. ! CHG.: DATE CHS." DATE
DRIVER: MOTOR, □ STEAM TURBINE, □
GENERAL NOTES REQUISITION . . . . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ IS AN
INTEGRAL PART OF THIS REQUISITION. . . . . . .

• Cl I C* l
. C2 ; CS 1_ _ _ _ _ _ _

C3 : ce!
INSTRUMENTATION

LOCAL COMPRESSOR PANEL; furnished by K comp, vendor, □ purchaser, □ not reqd.
PURCHASERS ELECTRICAL AND INSTRUMENT CONNECTIONS SHALL BE 'H. BROUGHT OUT TO TERMINAL BOXES 

Q2 BY THE COMP. VENDOR, □ MADE BY THE PURCHASER. 
fiAfiFS AND INDICATORS:

PRESSURE GAGES: MFR. . . . . . . . . . SIZE AND TYPE
TEMPERATURE GAGES: MFR. . SIZE AND TYPE
LEVEL INDICATORS: MFR. . SIZE AND TYPE
SIGHT FLOW 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
o OIL PUMP DISCHARGE □ □ □ MAIN STEAM INLET □ D

LUBE OIL EACH LEVEL □ □ FIRST STAGE STEAM C ;—?

□ SEAL OIL EACH LEVEL □ □ □ STEAM EXHAUST □
□ SEAL OIL DIFF. □ □ SC fucr, p/iess. D 3?
HBEFORE/AFTER FILTERS □ Kf ComP. f»reti$r4£_ Pn ess. 12 D
□ CONTROL OIL O D K! C®*JDdA/ftt/l- PA,iSS □ K

TEMPERATURE GAGES: H p APSs, pi sc.//, □ 1H
□ OIL OUTLET EACH BR6. □ □ 5?! £/> Mf>, % CA/L /k/£ S . K □
□ OIL OUTLET EACH SEAL r □ ra Spsh, i xAH///as m n

Jg-BEMMilAFTER COOLERS m □ M Ca hPa ess, su sr/ofJ . □
SWITCHES: klAM Mf AURM TRIP

KLOW LUBE OIL PRESS. Jg COMP. HIGH DISCH. TEMP. □ . M (*)
Km SEAL OIL PRESS. K(x) xoo te? P/a// coPOeps, p/iess. raWfl m
□ LOW OIL RES. LEVEL □ r—, DP’ /A/4 P do/JQ/fAtS. TCI P 0 p
□ LOW CONTROL OIL PRESS. ?—""1 r— D □ □
53AUX. PUMP START (CQ*iP, p/tfi/eij D □ □

OTHER:
IS remote SHUTDOWN: 83 ELECTRICAL, CoTfTAc,rs F0 * c/if AS ex- 'r HfuTOooj ^
D SIGHT FLOW EACH BEARING AND SEAL OIL RETURN LINE. tVST**?
□ oil reservoir level. 
SJ * * ro/t- £ /V (cart/*, f>SA/Cc)

0s nnsr sut y ^4re>/i
rtsr c fttou/ra -*vrvruar

'1-4 reA / alarm CONTACTS SHALL □ OPEN, □ CLOSE TO SOUND AURM. SHUTDOWN CONTACTS SHALL 
□ OPEN, □ CLOSE TO SHUTDOWN. (i-AreA.)

WHERE INDICATED BY (*), AURM LIGHTS SHALL BE FURNISHED BY THE COMPRESSOR VENDOR AND MOUNTED ON THE LOCAL 
PANEL WITH AU NECESSARY RELAY DEVICES.
PURCHASERS ELECTRICAL AND INSTRUMENT CONNECTIONS WITHIN THE CONFINES OF THE BASEPUTE AND CONSOLE SHALL 
BE JR! BROUGHT OUT TO TERMINAL BOXES, O HADE DIRECTLY BY THE PURCHASER.

COMMENTS REGARDING INSTRUMENTATION:

FORM ISS-15 60



FOSTER WHEELER CORPORATION
HO SOUTH ORANGE AVENUE, LIVINGSTON, H.J

MATERIAL REQUISITION
CENTRIFUGAL COMPRESSORS page It- of

FOR - FG-iy- 3Z-OQO/-/S~Z/ FW REF./^-/5~^2-
SITE AfSP J-Atv/lS*'** trAftot), .Sf&isjf fAULSf. _ _ _ _ _ _ _
SERVICE S6/.VCKrr £/S/6i.£/L jlff/i u 4nT ITEM NO. A 30/
MATERIAL_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
SIZE AND TYPE_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ NO. REQD._ _ _ _ _ _ _
DRIVER:^ MOTOR, Q STEAM TURBINE, D __________
GENERAL NOTES REQUISITION. PC, / IS AN
INTEGRAL PART OF THIS REQUiSITION, ______ ___________

REQUISITION NO. j,_ _ _ _ _ _ DATE
a - /2<P/ A 1 o&r, /p, / 9?r

\ SUPERSEDED BY
■ CHG. DATE ! CHS-! DATE

cU] . . . . . . . . . . . _ li
C2 ! C5

‘ _C3_ _ _ _ _ _ _ _ _ _ _ _ _ _ | C6

CONTROL
NORMAL OPERATING: <u^t*®** 7t> coa* /^/t ess&/t- /s_ _

CoMr4rOjkJL-4-&_ _ _ _ *T_ _ _ A,_A 4._ _ _ *L
m 4/1/ f~A/AJ&_ _ _ 4 iHo ^ jf-AA/r_ _ _a4.._ _ _ _ _ _ _ _ _ _ 4„£^J4AL£:„,

a siL-t* r~# r'f o ts4Ar£S us * t-c. ae c.n_ fAS £ c enn/°/z ers ® ft-________
ca s* /i<z/r y r-o r/s * &£»/ at r , /rr/v*s /PosA/r_____^

j oor r/*** A u CAPA <Lrrjf_& _UL__ dc_c<s> ' S _______
R> /- PjSS fJ or (AS._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ .. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

SURGE CONTROL; M e f~ c a S_ _ a Y- IJ

e/
^ COMPRESSOR:

DRIVER:
(/££ Ajar-**- 4 ]

4
pu HrH

C^tre "ore 3)

OIL COOLERS: 
INTERCOOLERS:

INSPECTION AND TESTING WITNESSED:
X SHOP INSPECTION. □ YES ' ] NO
x HYDROSTATIC TEST. □ YES r ; NO

IMPELLER OVERSPEED 1 OF RPM. C YES NO
DYNAMIC BAUNCE OF ROTOR □ YES □ NO

X MECHANICAL RUN. G YES NO□ c YES r* MO
□ □ yes c NO
□ . . --.— --—-----—---------------------- r \ YES HO

4 TP ^ 0 4 /to e*® At C fl-£/P £ flg-STSL □ YES G KOr
□ - □ YES c: NO

□ H YES “ 1 NO
D _ r YES t—i NO
« SHOP INSPECTION. n YES ! ~ NO

<r a ajjo a/vo co/fAte/icuc ^^rxrx vc< MA

□ o YES n }*0

X HYDROSTATIC TEST D YES □ NO
Psig OIL SIDE. Psig WATER SIDE.

X HYDROSTATIC TEST CJ YES T! NO
.Psig AIR SIDE. Psig WATER SIDE.

COMMENTS REGARDING TESTING:
(A±

J 7~/t eL® AtASi Cj Ai. y/ff fX . _________
£e'/zf7/eL/ig£? pkAtn raf/' a# a ci__ a*

ss/ir/A/ejtJ tzoA'AS os

P/to rtot*a.

FORM rs-s? 61



PUMPS
FOSTER WHEELER CORPORATION CENTRIFUGAL PUMPS PAGE / OF /REQUISITION NO. DATEFOR c-poa ■ pf -/v- iz-oooi- ifzi F.W. CONTRACT /$-I59z /SJ>P - / 3J/ - A y - a 75

$\m,vrp LA\*yP£UCE. S/AT/OM P/OUX PALLS. SOIXP/L DAKOTA su =ERSEDE[ BY CHANGE NO.
SERVICE /?/C// SOLVE/VT PUD7/° Cl /-Z6-76 cy CSNO. REO’D / ITEM NOS. P-30/ cC 7K CU Co

NO. OF MOTORS REt)'0._ 

NO. OF TURBINES REQ'DPUMP MFR.
ITEM NOS. 

ITEM NOS.

SIZE & MODEL

SUPPLIED BY Pu/Tfi A?P/? MOUNTED BY 

SUPPLIED BY ______ MOUNTED BY

NO. STAGES
OPERrrTNGCONDlT^
liquid ri A ./i e O MIN

-.OL i/t/V T
P.T. °F. MAX____
SP.GR. AT FT_____

YAP. PSIA « FT_ _
VIS. • PT ___ __

CMW. EROS. FROM

*

U.S.GPM « PT 
DISCH. PSIG . 

SUCT. PSIG ! MAX. 
DIFF. PSI 

TOTAL DIFF. HEAD 

NPSHA, FT.

NORM SSO RTD.,

RID. 
RTC.

H.s c O; HYO HP.

PERFORMANCE
PROPOSAL CURVE NO..
RPM NPSKR (WATERI . FT.

CONSTRUCT ICN ANS/
NOZZLES SIZE ANSI

SUCTI ON _________

DISCHARGE ________

S3 73. / - /J>7^
RATING FACING LOCATION

30 0

300
PP
/?F

fi/v/S
TOP

CASE-MOUNT 

-SPLIT:

-VOLUTE:
-DESIGN :_______ _____

-AUX. CONNECTS: fijVENTS
IMPELLER. DIA. : RATED______ ,

0IN-LINE

□ __

□ CENTERLINE BF00T □BRACKET

Qaxial JSJradi al
Q SINGLE DOUBLE Qo 1 FFUSER

_______  PSIG B _____ _°F* HYDRO TEST______ _ PSIG
^DRAINS □ GAGES □_______

MAX._____  , MIN.___ __ . TYPE .

MOUNTING QBETWEEN BEARINGS ^OVERHUNG 

WEAR RINGS: QlNLET ONLY OsOTO SIDES QcASE ONLY
BEARINGS: TYPE: RADIAL - .THRUST = QAL

LUBE: QriNG JSjpLOOO □FLINGER QmIST Q PRESSURE
COUPLING: MFR.__________________ .MODEL: fP.'U'C/? rP/'F______________

5HP° TESTS:
PERFORMANCE

<PSHR

CASE A IMPELL.

DISMANTLE A INSPECT 

HYDSOTEST CASE 

HYDROTEST BOWLS

DRIVER 1 '2 HTD BY: HPUMP MFR- DORIVER MFR. OPURCH
GUARD TYre:__________________________________ ___________________

PACKING: MFR 1 TYPE __________ ___ —

MECH. SEAL: MFR A MODEL ___________
° or rrj-,A-

MFR
SIZE . 

S CODE

NO. RINGS --------
API CODE USPXL

'( AL 'j-A^fCpr PATEfilAP X*ee*e r’PoprLthe

MIN. CONTINUOUS U.S.GPM _ _ _ _ _
ROTATION, VIEWING FROM COUPLING

WITH RATED IMPELLER:
EFFICIENCY AT RATED POINT. *_ 

IF EFF. IS VISCOUS, WATER EFF

BHP: SATED ______ NORM___ _MAX
HP IS VISCIF HP IS VISC., RATED WATER BHP

MAX. TOTAL HEAD, FT. ____ _
MAX. POSSIBLE DISCH. PRESS.:

WITH SATED SUCT. PRESS, r 

WITH MAX. SUCT. PRESS. :

PSIG

-mum,
yes

Pas

MITII ESS ED
oo

A/O

MATERIALS:
□ pump API CLASS

□ -------—
s-l

TOxTlTarypTpTngT
c.w. pipe pun____

TOTAL C.W. REO'D. ____

PACKING 1NJECTI ON : FLU 10=

.WITH Qc-S 
__ _  GPM.

//SEAL FLUSH PUN____
EXT. FLUSH FLUID-

AUX. SEAL PLAN___ _
UENCH FLU I Dr

.WITH 0C.S

WITH

□ s.s
INCLUDE:
_ _  i _

□ s.s.
____ _ «___ °F.

□ c.s. Qs-S.

□tubing Op I PE 
□ flow indic. Dvalve "C"
°F. REO'D;_ gpm «_ _ PSIG
□ tubing Qpipe

REQ'D=  GPM t PSIG

□ tubing Qpipe

BASE PLATE
wERTTCaL pumps
THRUST, LBS.

OTHER DETAILS PER PAGE NO.

DOWN

MDTZjrrDfM VERS: APPROX. WEIGHTS
,S.F.

HFR._ _ _ _ _ _
TYPE____ _
ENCL. / PI C 
VERT. UNITS:

_ .RPM_____  , FRAME_ _
. BEAR I KGS BALL t LUBE ___
• INSUL. CUSS 8 
.RISE °C 80

HySS n¥HS THRUST CAP. ■

VGO v/ 3 ph/ 60\a PUMP ONLY .

BASE

(LBS NET EACH) 

MOTOR _____ 

TURBINE

TUf^INE DRIVERS:
□ if BY PUMP VENDOR SEE PAGE

□ lF BY OTHERS: MFR. ____

AMPS,
AMPS,

LBS.

FULL LOAD 

LOCKED ROTOR. 

UP DN.

SITE DA IA

ATTACHED
MOTEL BHP

AMBIENT*-^ °F MAX TO °F MIN.

INSTALLED gj OUTDOORS QlNOOOWS 

0cl I-gri3-di\Z.. □non-hazaroous 
COOLING WATER: TYPE

°F A PSIG IN. °F MAX A____PSIG OUT

APPLICABLE DOCUMENTS: ISJO-/3QOA /SPO-38A/ /SPO-SOAZ /SP0-50A¥ /5JO-J>ZA /
/syo - 3!A 2, ~ 1 ! ^
f/o ra ;7) s.paX'en <3P P-3Q2- 8 */itm a APe<^uea ArouciA/r. valve
________ * PROPRIETARY DATA
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FOSTER WHEELER CORPORATION CENTRIFUGAL pumps
"wrurrorer

PAGE / OF /
DATE

F.W. CONTRACTFOR > /.m - ■■■:- • /v ■ jp. - coo/ - / /_ _ _ _ _
SITETTOTF’TiTTLOErgA'cg station, s/qcjx falls sq^th oakqta

/53?- /532-/3//-B 3-Z--7 5

SUPERSEDED RY CHANGE NO
SERVICE LeAA/ 
NO. REO’D

sot. VEP- s c /-Z6-76 CT
.2

NO. OF MOTORS REQ'0._ 

NO. OF TURBINES REO'D

PUMP MFR.

ITEM NOS. P- 302- A//3 
2

02 T-I'l -76 CU
05
Co

ITEM NOS. 

ITEM NOS.

SUPPLIED BY PUMP Mf/j 
SUPPLIED BY _____

SIZE & MODEL

MOUNTED BY 

___ MOUNTED BY

NO. STAGES

pump m pp

OPERATUTTCONDnnONSTEACH PUMP:
LIQUID LEAP So/LUEHr

P.T. °f. *

SP.GR. AT PT__*
YAP. PSIA 8 PT_*_

VIS. 8 PT ______*

CORR. EROS. FROM
CHS

U.S.GPM 8 PT: MIN _____

DISCH. PSIG

SUCT. PS IG 1 MAX.. _ _ ' 

DIFF. PSI

TOTAL 01FF. HEAD, FT. 

NPSHA, FT.

NORM

RTD. DOU|RPM

PERFORMANCE
PROPOSAL CURVE NO. .

NPSHR (WATER), FT.

RTD.

■ rl
JMIN. CONTINUOUS U.S.GPM _________

TOTATI ON, VIEWING FROM COUPLING

HYD HP..

CONSTRUCT 1CN

NOZZLES SIZE ANSI RATING FACING LOCATION

SUCTION pOO Pi-

WITH RATED IMPELLER:

EFFICIENCY AT RATED POINT, 1_____

IF EFF. IS VISCOUS, WATER EFF. :

BHP: RATED ______ NORM ______ MAX _

IF HP IS VISC., RATED WATER BHP 

MAX. TOTAL HEAD, FT.

MAX

CASE-MOUNT £3 CENTERLINE □FOOT QBRACKET QlN-LINE

-SPLIT: □ AXIAL** □RADIAL

-VOLUTE: Q SINGLE ^DOUBLE □ DI FFUSER □ _______
-OES I GN : PSIG 0 °F. HYDRO TEST PSIG

POSSIBLE DISCH. PRESS.: 

WITH RATED SUCT. PRESS. = 

WITH MAX. SUCT. PRESS. ;

PSiG

3H0D TESTS:

-AUX. CONNECTS: jE(vENTS 0DRAINS □ GAGES □____________

IMPELLER: DIA.: RATED____ , MAX.___  , MIN.____  . TYPE___
MOUNTING BETWEEN BEARINGS □OVERHUNG Q____

WEAR RINGS: □iNLET ONLY 0BOTH SIDES ^CASEJ>HLY QcASE l> IMPELL.
BEARINGS: TYPE: RADIAL -5lPf-\/E .THRUST

lube: Bring

COUPLING: MFR:

PERFORMANCE

«PSHR

L L-

01SMANTLE A INSPECT 

rtYDROTEST CASE

HYDROTEST BOWLS
□flood □flinger Qmist □pressure

■ MODEL: SPACER TPPE_______________

DRIVER 1/2 MTD BY:

GUARD TYPE:_____
PACKING: MFR A TYPE ______ —
MECH. SEAL: MFR A MODEL ___ _

" •• /■ " P _9B : / r. A

Bpump mfr. □driver mfr. □purch.

— SIZE
MFR’S CODE

.NO. RINGS --
API CODE BCTUL.

ftfOUI RED

res s A/P

Yes A/O

MATERIALS:
□ pump API CUSS 
□—------

2-/

AUXILIARY PIPING:

C.W. PIPE PLAN _ ___  .WITH
TOTAL C.W. REO’D.____

PACKING INJECTION: FLUID=_
SEAL FLUSH PUN // .WITH

EXT. FLUSH FLU 10=____
AUX. SEAL PLAN WITH

□c.s. Qs-s.
GPM. INCLUDE: 
_________  8 _

□ s.s.
_ °F.
□ s.S.

Bc.s.

□ c.s.

□tubing Qpipe 

□ flow INDIC. □ VALVE "C 
°F. REQ’Dz  6PM  PSIG

iStubing Qpipe
REQ• D=____ GPM 0________ PSIG

□ tubing Qpipe

BASE PLATE

VERTICAL PUMPS
THRUST, LBS.

OTHER DETAILS PER PAGE NO.
DOW

QUENCH FLU ID=

TiTrnRwrwi^" APPROX. WEIGHTS
,S.F. , RPM

MFR. _

TYPE_

ENCL.______
VERT. UNITS:

• BEARINGS __
■ INSUL. CUSS

• RISE °C ££_
Flvss

, FRAME _ TgdDy/ 3 pH - T2HZ

.LUBE
PUMP ONLY. 

BASE

(LBS NET EACH I
MOTOR ______
TURBINE

2

TURBINE DRIVERS:
□ if 8Y PUMP VENDOR SEE PAGE_

f~IVHS THRUST CAP.

AMPS,

AMPS,

LBS.

FULL LOAD____

LOCKED ROTOR. 

UP DN.

SUE DATA

ATTACHED

AM8IENT2T_0F MAX TO °F MIN.

INSTALLED 0 OUTDOORS OlNOOORS 

Rl cl T -grD-x> i v Z. □non-hazardous 

COOLING WATER: TYPE

APPLICABLE DOCUMENTS: /5P0-/3O0A . /SPO -38A/. /SPO-SOAE, . /SB0-50a 2 ! SBO- 32 A t
/SPO-3/A/ S ' J

. v T/-' ps.sp /■>- torp >■. SS'S-Sv <; A A r? E EoA P-3<S) ASP P - ~'/)P A
(S') 'si p r F rer/I A/ A PEO puc ypo 'g ; rzyPAucr TP> 70 P</0 * PPOPRI-RTARY DATA
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FOSTER WHEELER CORPORATION CENTRIFUGAL PUMPS

FOR 5/'<9.4-Fg-/-v -x? - 000/ - /6^/ F.W. CONTRACT /s-/5y?~
SITEv^r^ rMA/^^7ar^f^io^^Jal7x~TALLS Dakota

PAGE /OF/REQUISITIuNNO.
fS-92- -/J//- C J-2-75

ERSEDED BY CHANGE NO.
SERVICE --OL VEWT ST/?/CO/ZOENSATe Pc4tfP NO

/-Z6-7(

REO'D / ITEM NOS. ^-^03/1/3
•0. / : ITCH NOS.

3-S-76
MOUNTED BY PUMP AfF/Z

NO. OF TURBINES REO'D
PUMP MFR.

: ITEM NOS. SUPPLIED BY MOUNTED BYSIZE & MODEL NO STAGES
OPERATING CONDITIONS, EACH PUMP: PERFORMANCE
liquid soup u/atbr. U.S.GPM 9 PT: MIN NORM * RTD.. * PROPOSAL CURVE NO. .......

DISCH. PSIG RTD. * RPM NPSHR (WATER). FT.
P.T. °F. (MAX ) * SUCT. PSIG ( MAX. * ! RTD. * MIN. CONTINUOUS U.S.GPM
SP.GR. AT PT * DIFF. PSI Of ROTAT!ON , VIEWING FROM COUPLING
VAP. PSIA 8 PT /3 TOTAL 01FF. HEAD, FT. . *
VIS. ® PT *---

CiKS NPSHA, FT. ¥ WITH RATED IMPELLER:
CORP./EROS. FROM /Sy S. CO-, .. ... . HYO HP.<2<>3 EFFICIENCY AT SATED POINT, *

IF EFF. IS VISCOUS. WATER EFF. =‘CONSTRUCTION S/M/LAP TO Ppr'Dr/VG- Ah/S/ STO, BHP: SAT® MOW MAX
NOZZLES SIZE ANSI RATING FACING LOCATION IF HP IS VISC., RATED WATER BHP =
SUCT1 ON 3oo PF S./OE MAX. TOTAL HEAD. FT.
DISCHARGE 3 00 /? f s/oe MAX. POSSIBLE DISCH. PRESS.: PSIfi

CASE-MOUNT 
-SPLIT:
-VOLUTE
-DESIGN:____ _
-AUX. CONNECTS 

IMPELLER: DIA.:

□ CENTERLINE □foot □bracket
□ axial f^RADIAL
□ SINGLE □DOUBLE □diffuses

PSIG 8 °F. HYDRO TEST
5H0P TESTS:

PSIG
□ vents J3drains

RATED , MAX.____
MOUNTING □BETVEEN BEARINGS

TYPE _______
□overhung □______ __

WEAR RINGS: □iNLET ONLY □iOTH SIDES OcASE ONLY OcASE & IMPELL.
SEARINGS: TYPE: RADIAL -Ball iv mivepru RUST = SALL /M Z)/cfUEfZ

LUBE: □RING OfL0C» □FLINGER OmIST □ PRESSURE
COUPLING: MFR:______________  .MODEL: SPA CEP T2PE______

DISMANTLE 4 INSPECT , 
HYDROTEST CASE 
HYDSOTEST BOWLS

DRIVER 1/2 MTD BY: BJjPUMP MFR. □DRIVER MFR. □PURCH
(HARD TYPE:_________________ _____ _______________

PACKING: HFR A TYPE ---—
MECH. SEAL: MFR A MODEL _______

C Pa/'/E J? °r? EOUAL,

___  size .
MFR'S CODE

NO. RINGS ---
API CODE Usro-L.

WITH SATED SUCT. PRESS. 
WITH MAX. SUCT. PRESS.

PERFORMANCE
iPSHl

WEOUITO MITMESSED
yes, a/o

yps A/O

MATERIALS:
□ pump API CLASS
□ ~----- ----------

s-/

AUXILIARY PIPING:
C.W. PIPE PUN_____ .WITH Dc.S.

TOTAL C.W. REO’D.____ GPM.
PACKING INJECTION: FLU ID= _______
SEAL FLUSH PUN /3 .WITH

EXT. FLUSH FLUID-_____
AUX. SEAL PLAN

0C.S

□ s.s. □ TUBING
INCLUDE: □FLOW INDIC.
___ 8 _ °F. REQ'Dz _
• QS-S. H TUBING

□pipe 
□ valve ”C" 

- GW « — PSIG
□ pipe

BASE PLATE
VERTICAL pumps

with Qc.s.
_ °F. REQ'D=___GPM 6
□ s.s. □tubing Qpipe

PSIG THRUST, LBS. UP. OWN
OTHER DETAILS PER PAGE NO.

UENCH FLU ID=MOTOR DRIVERS:
.S.F. , RPM ,FRAME 9-60 y/ 3 PH/^°HZ

APPROX. WEIGHTS

MFR._______
TYPE_______
ENCL. TEFAL
VERT. UNITS:

. BEAR INGS eALe, LUBE ___
•INSUL. CLASS 3 
■ RISE °C SO

nvss nVHS THRUST CAP.

PUMP ONLY. 
BASE

AMPS,
AMPS,

LBS.

FULL LOAD ___
LOCK® ROTOR.
UP DN.

ETHTTHTT

(LBS NET EACH I
MOTOR _____ 
TURBINE

TUR3INE DRIVFRS:
□ if BY PUMP VENDOR SEE PAGE, ATTACHED

AMBIENT*-*1-? °F MAX TO -AS OR MIN.

INSTALLED ^OUTDOORS Q INDOORS
H C l -T -GR O-'b IV □ N ON -HAZARDOUS

COOLING WATER: TYPE
°F MAX 4

APPLICABLE DOCUMENTS /SS0-/300A /SO 0-38 At /SPO-SOAZ. , /SPO-SOA V- . /SPO- SZ A/
/^O - 3/A 2_ '

* P'ROPRTIffl1 ARY TlAT'A
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TOU! D ■ ! .'lOfr 1 i ■ ■ . ■FOR S.ROA/■y 32.- ooo!- isei F.W. CONTRACT iz-issz LSPZ - 1311 - E 13’- A- 75

S i TE A/SP A A PPPA/CE S TA T/O/V S/OC4X FAC AS Sou TP PAPOTA SUPERSEDEC BY CHANGE NO.
SERVICE sol vea/t sump pup/P Cl /-Z6-7£ ci>NO. REO’D / ITEM NOS. P-305 C2 3-Z.P-76 CM Co

NO. OF MOTORS REO’D. /

MO- OF TURBINES REQ'BPUMP MFR.
ITEM NOS. 

ITEM NOS.
SUPPLIED BY PUMP MF/l
SUPPLIED BY

SIZE & MODELOPERATING CONDITIONS, EACH PUMP:
LIQUID sec-Cxol . VENT..

P.T. °F. {MAX /OO !

SP.68. AT PT____ __
VAP. PSIA « PT_

VIS. « FT

60

A/ECr L

CX j

U.S.GPM f PT: MIN ___

DISCH. PSIG .
SUCT. PSIG ( MAX.
BIFF. PS!

TOTAL 01FF. HEAD, FT. 
NPSHA, FT.

NORM rro-.-TT? 
rro. SO 
RTD, O

///
£7

CORR. /EROS. FROM MOa/B HYS HP./* ¥6

CONSTRUCT ICN

WITH RATED IMPELLER:
EFFICIENCY IT RATED POINT, S__ 

IF EFF. IS VISCOUS, WATER EFF. 
BHP: SATED __  NOW MAX

NOZZLES 

SUCTI ON
DISCHARGE

SIZE ANSI RATING^ FACING LOCATION

srfl^'ierz 8orr<?r/
’PP TOP

Rl spmPCASE-MOUNT □ CENTERLINE OfOOT ObRACKET O'N-LINE

-SPLIT: Q AXIAL {XjRADIAL

-VOLUTE: g SINGLE □DOUBLE OoiFFUSER O __________
-DESIGN : PSIG 8 ___°F. HYDRO TEST______ __ PSIG

-AUX. CONNECTS: S VESTS □ ORA I NS □ GAGES □___________________

IMPELLER: OIA. : RATES) MAX. __ ___ , HIM. TYPE

MOUNTING QBETVEEN BEARINGS QOVERHUNG H 
WAS RINGS: □iNLET ONLY OSOTH SIDES QciSE ONLY DcASE A IMPELL.
BEARINGS: TYPE: RADIAL - SIPCTB .THRUST = i~L /A/ ffaTJ/Z

LUBE: □RING □flood □flinger OMIST □ PRESSURE

__ MOUNTED BY
__ MOUNTED BYNO. STAGES

PUMP P/PP

’ERFORMANCE
PROPOSAL CURVE KO. ______
RPM_________  NPSHR (WATER), FT..
MIN. CONTINUOUS U.S.GPM _____ _
ROTATION, VIEWING FROM COUPLING

IF HP IS VISC., RATED WATER BHP 

MAX. TOTAL HEAD, FT.
MAX. POSSIBLE DISCH. PRESS.

WITH SATES SUCT. PRESS. = _ 
WITH MAX. SUCT. PRESS. : _

BHO° TESTS:
PERFORMANCE

KPSHR

REQUIRED

YE§ A/O

31SMANTLE 4 INSPECT .

HYDSOTEST CASE
HYDROTEST BOWLS

YEi A/O

COUPLING: MFR: .MOSEL:
DRIVER 1/2 MTD BY: ^PUMP MFR. QtlRIVER MFR. QPURCH.

GUARD TYPE:
HATER IA[S:

□ pump APS CUSS -S~ i
PACKING: MFR i TYPE ' ‘ SIZE----- ISO. RINGS ----------

MECH. SEAL: MFR &- MOTEL ----------- MFR'S CQOE ‘ API CODE ------
______—______

AUXILIARY PIPING:
C.W. P1 PE PLAN___ ___ .WITH CJC-S. Os.S. □lUBING QPIPE

TOTAL C.W. REO'D. _____ GPM. INCLUDE: DfLOW INDIC. QVALVE "C
PACKING INJECTION: FLU!D=_._........ ........ « . °F. REO'D- ' gpp # PSIG

SEAL FLUSH PUS .WITH QC-S. Q S.S. QTUBING OpIPE
EXT. FLUSH FLU1D= 8 °F. SEO*D= GPM 8 PS!6

AUX. SEAL PLAN , WITH flC-S. FlS-S. HTUBING flPIPE

QUENCH FLU!Dr

BASE PLATE
[VERTICAL PUMPS
THRUST, LBS. UP, DOWN

OTHER DETA 1 LS PER PAGE NO. 2L.

HP ,S.F. .RPM . FRAME , V/ PH/ HZ

MFR. .BEARINGS ,LUBE

APPROX. WEITFR) ("lbs net each)””
PUMP ONLY MOTOR

BASE TURBINE
TYPE .INSUL. CLASS 7? AMPS. FULL LOAD

EiCL. TEfC .RISE °C &0 AMPS. LOCKED ROTOR

vert. ojm^O ______g?L

■ QlF BY PUHP VENDOR SEE PAGE ATTACHED

□ if if I'fHERS: MFR. MOOEL BHP

srirwr-”----~
AMBIEKTM7J of max TO'ZF °F MIN.

INSTALLED 0 OUTDOORS Q INDOORS
0 CL / ~6Ri9~P iv2, □ II OK -HAZARDOUS 

COOLING WATER: TYPE
°F & PSIG IN, °F MAX 4 PSIG OUT

APPLICABLE DOCUMENTS: ASPO PSOOA , /SQO S£A / /SOP - SOPE . /SJ’Q ~POA P /SJ?Q - PZA /
/sy O -3 f A Z. —_

* PROPRIETARY DATA
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IE.

DRIVER DRIVER

DISCHARGE PRESSURE SPECIFIED HERE 

SPECIAL PIT COVER PLATE

// MOUNTING SURFACE WHEN SPECIAL 
/ PIT COVER PUTE NOT SUPPLIED.

MOUNTING UNIT

MANWAY
SOLE PLATE OR 
MOUNTING UNIT

J --------- MOUNTING SURFACE

MAX. LEVEL

NUMBER OF STAGES
AS REQUIRED/O-O

L , ---------------------- IMPELLER EYE

---------- FACE OF INLET
— ------- BOTTOM OF STRAINER ----------

EEE5'

BOTTOM OF SUMP OR VESSEL
TYPE "S" [DISCHARGE PIPE EXTERNAL TO COLUMN) TYPE "T" DISCHARGE INSIDE COLUMN

VENDOR COMPLETE MISSING DIMENSIONS ABOVE TO SPECIFY EQUIPMENT AND REQUIREMENTS: IMPELLER EYE LOCATION REQUIRED ONLY

WHEN NPSH IS LIMITED OR NPSHA TEST REQUIRED. VENDOR ALSO COMPLETE DATA BELOW WHEN IN SCOPE OF SUPPLY.

PURCHASER’S FLUID CONTAINER TYPE: ' ST£E <L__________________ PURCHASER'S MOUNTING SURFACE: $TE £
ARRANGEMENT 53 TYPE ”S" Q TYPE ’T” COVER CONSTRUCTION: OOPEN EJrAIN TIGHT OGAS TIGHT □_______________________

MOUNTING COLUMN: gl FUHGEO Q SCREWED MATERIALS ST£E£-
OISCHARGE PIPING: JS FLANGED Q SCREWED MATERIALS STWEL. ~~~

INCLUDE: gj MOUNTING UNIT = 21 VENDOR’S STD. ARRGT. QsOLE PLATE MAT' L.  ______________ _________________ ______

□ SPECIAL PIT COVER = Q VENDOR'S STD. ARRGT. QSOLE PUTE Q MANWAY MAT’ L ______________________________________

jgj INLET STRAINER - gjVENDOR'S STO. ARRGT. Q ___ __________ MESH _______ MAT'L.______________________________________

□ LEVEL CONTROL ACTUATOR - TYPE______________________________________ _____ ____________ _ MAT' L ______________________ ____ __________

□ LEVEL CONTROL SWITCH = Q START-STOP □ALTERNATOR _________________ __________ __________________________________

_..........VOLT- PH.- HZ. ENCLOSURE□ ~ ~~~.............................................................................. .............. ......... ...........

□ _....... ............................. ..................... ........................................................................... ................................... ...........................

FORM 131
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FILTER

MATERIAL REQUISITION
FOSTER WHEELER ENERGT CORPORATION PAGE J OF I

"FOR ERDA-FOSSIL EMEEGY F.W. REF. 19-1992 REQUISITION NUMBER DATE
SUE SIOUX FALLS, SOUTH DAKOTA l992-llk9A 2/9/76
MATERIAL rat,tow tptt.tor t?—rot SUPERSEDED BY CHANG E NO.:Cl C4C2 C5

C3 C6

A. SCOPE
The vendor shall furnish a solvent filter which shall meet the following 
specificationsi

Type
1. PROCESS BATA

Fluid Handled 
Sp Gravity
Viscosity
Plow
Operating Pressure 
Operating Temperature
Pressure Drop 

Clean
Dirty

Particle Size

2. CONNECTIONS
Inlet
Outlet
Drain
Vent
Design Pressure 
Design Temperature 
Cartridge Material

B. REFERENCES
1590-1900A General Notes Miscellaneous Equipment

*&ROPRIETARY DATA

BY? I P.O.NO. j SUPPLIER!--- .............— i ---- - 67

Drum with replacable cartridge

Organic Solvent 
*
* CP 

21GPM 
PSIG 

F

By Vendor 
30 PSI
20 Micron

2"

2"

Vendor
By Vendor
ByoVendor (l6l PSIG Min.)
* P/l^O F 
Polypropylene



INSTRUMENTATION

FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

ENG. FLOW SHEET NO. OP-751-577

JOB NO.. 

PAGE ___

15-1592

REVISION _Q____________

nATP 6/27/76

PREPARED BY _

(1)

ITEM NUMBER
OR

SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE

STATE

(4)

NORMAL
Ib/h

FLOW % SP. OR. AT. (9)

§

S

uo>

&i
(J U
VJ F

Ul)

u

ii

(12)

!?

if V
A

PO
R

 
-

C
O

M
P.

 FP
.C

T
O

R
 — (14)

s >

Ss
> (J

(15)

Su.
5 °a 
“ 2O LJ

PRESSURES 
AT NORM. 

FLOW

PRESSURES 
AT MAX.

FLOW

PRESSURES
AT MIN.
f- LOW

D
O

W
N

ST
R

EA
M

FL
A

SH
IN

G
 

- (19)

n
F 1

(20)

D

5 £

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
E

V
IS

IO
N

 
^

(5)

MAX.

(6)

MIN.

(7)

^L.

(8)

!

(16a)

i
ID

n

(17a)

3 £ A 
o 17 £

(16b)

I
ID

n
5 s

(170)

ill

(16c)

1

5 ~

n

(1 70

ih

?LOW

?T-3001 T-301 LIQUID OUT 6” 1-LIQUID * * * * 37c * 382

7IC-3001

7Y-3001

7ICY-3001 6” 1-LIQUID * no 75 * * ' * 375 3200 * 380 35 130 380 35 YES NO c 1 0 UT °A FT.ASHED

VAPOR MW = 39.6

7i:-3002 E-307 TO E-302 V 14-GAS
.

110 33 39.6 ,02 1. 1 . 3 120 381 381 127

7R-3002

■1-3003 BFW TO P-301 1" 1-WATER * 3no 60 1 . 1. 1 1. AMB * *

■1.-3005 F-301 INLET ?" 1-LIQUID * 1 so 50 * * * -X' 3200 * * ft ft

'CV-3006 P-301 DISCHARGE ft" L-LIOUID * 1 10 (1) 1 * * * -ft: 3200 * ft -ft ft * MO YES YARUAY "ARC" VATVE OR EO.

1
1 m RF.GTRG. FT.OW BY P-301 VENDOR

■CV-3007 P-302B DISCHARGE 8” I.-LI0UID ! * 1 10 0 1 * * 3200 -ft 674 677 A7A 07A YARTJAY ’’ARr." VAT.VE OR EO.— —
m RFPTRr FT.nw BY P-30? VENDOR

■CV-3008 P-302A DISCHARGE ft" 1-LIQUID ------- * ' no m * *-
* .* ^3200 -ft 67A 672 A7A A7A YARUAY "ARO" V A TATE. OR EO.

m PFOTRO ETOU RY P-302 VENDOR

RT-3009 P-303 DISCHARGE W' 1-WATER * 140 70 1. * .62 • -ft 3200 no * ft ft

FR-3009

FT-3010 STEAM TO E-305 8" 8-STEAM 20,400 1 20 50 18.01 .02 1. 1 , 3? 520 124
FR-3010
FIC-3010
FICY 8" 8-STEAM 20,400 18.0? .02 450 122 114 NO 0

FY-3004 P-302 TO E-304 8" l-LIOUID * 110 75 * * * * * 670
FIC-3004 |

FIGV P-302 TO E-304 8" 1-LI0UID no 75 * * -ft- ' -ft-
320f

-ft-
668 597 666 646 668 350 NO NO 0

FR

FSL SET <a 80% OF COLUMN (4)

FAC

* PROPUTWri-RY T ATA



FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

job no. 15 1592

9

REVISION 0

narr 4/27/76

ENG. FLOW SHEET NO. QP 751-577___________________________ _ PREPARED 8V_______ JDF

Glc©

id

ITEM NUMBER
OR

SERVICE

(2)

NOM.
LINE
SIZE

(3!

FLUID TYPE
&

STATE

(41

NORMAL
ID/h

FLOW % SP. GR. AT.
(9)

S

i

no

Si

XS
> T

(ii)

n
> s

{12!

Sf
El
San V

A
PO

R
 

-
C

O
M

P,
 FA

C
TO

R - (14)

IE
> U

(15)

P0„

PRESSURES 
AT NORM. 

FLOW

PRESSURES 
AT MAX. 

FLOW

PRESSURES 
AT MIN.
FLOW

D
O

W
N

ST
R

EA
M

 
C

FL
A

SH
IN

G
 

“ (19)

p i

(20)

u

J

5 $

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

(22)

(5)

MAX.

(6) (?)

°o

(8)

d

0

(16a)

■

ii

(17a)

ill

(16b)

it

(17b)

i
! 16c)

1

N
eS

(17c)

ill
HAND OPERi^TED

HCY-^OOl RFW TO P-301 i" 1-WATER * 200 60 1. 1. 1. i. [3200 AMB 1200 44 1200 44 1200 44 NO NO C

HICY-3003 FLASHED GAS TO 6'’ 14-GAS * 110 33 bi- e ..02 1. * * *- * * * * YES 0

SRO

- - .......- - ......

* PROPRIETAff! BATA



FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

-ao

job no. 15-1592____________

PAGE ________3_________OF__________ 9_

REVISION_________Q___________________

date________4/27/76

ENG. FLOW SHEET NO. OP-751-577______________________________ PREPARED BY----------- JIL

u) !
ITEM NUMBER

OR
SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE
&

STATE

(4]

NORMAL
Ib/h

F LOW % SP. GR. AT. (9T

I

a or

r 
> : LI

G
. V

A
PO

R
 

—

PR
ES

S.
 PS

IA
 

” ' (12)

H
t a

r

V
A

PO
R

 
-

C
O

M
P.

 FA
C

T
O

R
 - (14)

gd
4 4 
> u

CIS)

S*Ii

PRESSURES 
AT NORM. 

FLOW

PRESSURES 
AT MAX. ~ 

FLOW

PRESSURES 
’ A*'’ MI'N.

r low

.(18)

2

ii
ll

.(19)

pn

J20)

s

II

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

(22)

!
S

(S)

MAX.

(6)

MIN.

(7) (8)

!

(16a)

lLU
C£ m
Si
is

<17a)

isi
Sfel

(16b)

I

If
3 5

(17bi (16C)

ii

(17c)

Ilf
Q S£

LEVEL

LT-3001 D-301 1-WATER LQ 1.0 * 379.

LO-3001 NT.L (3 l'-iM ABOVE BTL

LCV-3001 WATER FROM D-301 1” 1-WATER * 110 30 1.0 1.0 1. 0.3 3200 *. 378. 14. 378. 14. 126, 14. NO NO c
LSH-3d01 HLL @ I’-S” ABOVE BTL

LAH-3001
LSL-3001 LLL 0 0’-6" ABOVE BTT,

L AT ,-3001

LG-3002 D-301 1-WATER 1.0 1.0 * 379.

LSLL-3003 D-301 1-WATER 1 ,0 1.0 * 379. set 0 3" above: rtt

LALL-3003
LCV 14 AIR YES 0 INSTRUMENT AIR

LSLL-3004 T-301 BOTTOM _ l-LIOUID * * 378.

LALL-3004 SET 9 6" ABOVE RTT,

L,G T-301 BOTTOM l-LIOUID — —
* * _* 378. NLL 9 e’-o"

LT-3006 T-301 BOTTOM l-LIOUID * * * 378. NLL 9 O’-O”

LIC-3006 RESETS FIG-3001

LSH-3006 SET 0 11’-0" ABOVE BTL

LAH-3006

LSL-3006 SET 0 l'-0" ABOVE BTL

LAL-3006

LSLL-3007 D-304 l-LIOUID * * 95. 368. SET 9 3" ABOVE BTL

LALT,-3007

[,0V 14 AIR YES c INSTRUMENT AIR

LC-3007
LCY LIO. FROM D-304 4" l-LIOUID * 100 75 - * *. 95. 367. 40 NO YES c QUICK OPENING

* PROPRIETARY DATA



FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

ENG. FLOW SHEET NO._____ OP-751-577

..... 9 ...
REVISION 0

n„TB 4/27/76

PREPARED RV JDF

(i) (3) <4)
F LOW °'r SP. GR. AT. (9) (10) (111 a?i

is
H

(13)

|

(14) (IS) PRESSURE S
A 1 N- J :. .1

FLOW

PRESSURESA I MAX.
f LOW

PRESSURES

F LOW

(ip) (19) (?0)
12 1}

(22)

ITEM NUMBER NOM. FLUID 1 V PE NORMAL (5) (6) (?) (8)

li
(lOd) (l/a) (H>b) (17b) (16c) (17C)

s REMARKS AND/OR

SERVICE
LINE & lb/h .

6*
!i

§4 i

H
3

Zi
ll

S

Zi
ll

“ s AL.ARM AND
SIZE STATE 5

5s

ii

' V
A

PO
R

C
p/

C
v

m.i SH
O '

1 i sj 
> ,

> s

ii Ii
50 u Hi.a S “ y ;[ 1

LEVEL (COtJTD) “ i—
;

LG-3008 D-304 - i-LIOUID * *
95. 368.

------------ j-----------

! 1
LT-3009 D-304 - l-LI^UID * * 95. 368.

f -- -j----------

LSH-3009 SET (3 6’-6” ABOVE BTL
LAH-3009 I

LSL-3009 - SET (3 6” ABOVE BTL
LAL-3009 --

! ! .................. " ..........

LSHH-3019 D-304 l-LIOUID * * 95. 368. ! SET @ 7’-o" ABOVE BTL
LAHH-3019 1

!

LG-3010 D-305 14-LI0UID * * * * TO BE CONFIRMED BY A-301 VENDOR

LT-3011 D-305 14-T.TOIUD * * ■X- *
TO BE CONFIRMED BY A-301 VENDOR

LC-3011 H----------- NLL (3 4 ’ -0"
LCV-3Oil FREON TO D-305 8" 14-LIOUID ; * * * 100. * YEq r UPSTREAM COND8 RY 4-301 VF'MTVTR
LSH-3011
LAH-3011 p_

LSL-3011
LAL-3011

LSHH-3014 2=102_________ 1 -T.Tnnrn * * . __ *_ *
LAHH-3m 4

LG-3012 D-30? 1 -T.TOT1TT) * * * *

T,T-301 7 n-30? 1 -T.T01ITD * * * *
T.R-301 3
l.SH-3ni3

LAH 3013
LSL-3013
LAL-3013

*PHOPHIETAT£ m j?A



FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

ENG. FLOW SHEET NO. OP-751-577

job no. 15-1592___________

PAGE _____ 5_________OF_______2.
REVISION Q___________________

nat f 4/27/76

PREPARED BY________ JDE____

(1)

ITEM NUMBER
OR

SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE
&

STATE

(4)

NORMAL
Ib/h

F LOW % SP. GR. AT. (9)

1

(10)

> LI
Q

. V
A

PO
R

 
—

PR
ES

S.
 PS

IA
 

w (12)

P
u S 
if

(13)

1
is

(14)

l . 
Ss
> <J

(15)

un

PRESSURES 
AT NORM.

F LOW

PRESSURES
A 1 MAX.

t LOW

PRESSURES
A 1 YMN.

1 LOW

i D
O

W
N

ST
R

E
A

M
 

C
| F

LA
SH

IN
G

 
~

TI
G

H
T 

C
SH

U
TO

FF
 

- (20)

LU

■J4 lu

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
EV

IS
IO

N
 

£

(b>

MAX.

(6)

MIN.

(?)

U.

(8)

d

0

(16a)

I
OJ
a *

Kl
is

(17a)

i

(16b)

IS

(17b)

sis

(16c)

I.

51

(1 7c)

||| 

S 1 5

LEVEL (GONTD)

LG-3014 T-302 l-LIOUID * * * *

T
LT-3015 T-302 l-LIOUID * , * j. * *

LIC-3015
UTSLICV P-301 TO E-304 8" l-LIOUID * no 75 * * *. * 3200 * 126. 100 126. 115. NO NO c

LSH-3015 SET @ 20*-6” ABOVE BTL
LAH-3015 _... ..

LSL-3015 SET @ I’-O” ABOVE BTL
LAL-3015

—

LG-3016 D-308 1-WATER 1.0 .99 110. 27.

LT-3017 D-303 1-WATER 1.0 .99 110. 27.
LC-3017
LCV P-303 TO P-301 1-WATER no 70 1.0 .99 .65 27. 3200 110. 68 44 60. 45. NO NO 0

LSH-3017 SET @ 11-8" ABOVE BTL
LAH-3017
LSL-3017 SET @ O'-e" ABOVE BTT.
LAL-3017

LCV-3018 E-305 STM. TRAP 3" 1-COND. * 1 0.90 0.1 1 10. 3200 * 110 85.

* PT?lTP'RTK!rP AT? C TUfF a



3

FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

job Noj5‘-1592_________________

PAGE 6___________OF_________ 9.
REVISION _________Q________________

□ate 4/27/76_____________

ENG. FLOW SHEET NO. QP~751~577___________________________ PREPARED BY_________JDF________

(1)

ITEM NUMBER
OR

SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE
&

STATE

(4!

NORMAL
IE>/h

FLOW % SP. GR. AT. (9)

5
J

5

(10)

iA

0. 1 
(J U

h
> a LI

Q
. V

A
PO

R
 

—

PR
ES

S.
 PS

IA
 

U (12)

El
5s

V
A

PO
R

 
-

! C
O

M
P.

 FA
C

 T
O

R
 —

1__
_

__
 ... . .... .J

V
A

PO
R

 
~

C
p/

C
v 

£ (15)

!•-
ii

PRESSURES
AT NORM.

FLOW

PRESSURES 
AT MAX. 

FLOW

PRESSURES 
AT MIN.
F LOW

D
O

W
N

ST
R

EA
M

 
Z

FL
A

SH
IN

G
 

~

TI
G

H
T

 
Z

| S
H

U
T 

O
FF

 
72

A
IR

 
Z

FA
IL

U
R

E 
3

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
EV

IS
IO

N

!‘iS

MAX.

(6)

MIN.

(7)

^Ll.

(8)

Q

0

(16o)

I
lU
X 1*3

S £ 
ES

(17a)

7 < "5
Li

in

(16b)

Ii
is

(17b)

1=1
Q l 5

(16c)

l

? i

n

(17c)

l|| 
□ S s

PRESSURE

PT-3003 T-301 _ 77-VAPOR * 376

PDT-3002 T-301 - 11-VAP0R * 378 376
Pr)T-3002

PI-3001 0-307 - 14-LIOUID * 379.

PI-3004 0-304-SECT, 600 7 2 1.4-GAS 95. 368

PT-3007 0-302 _ 14-VAP0R * *

Pin-.3007 0-302 _ 14-VAPOR * *

PICV- E-307 TO 0-30? 3” 74-VAPOR * .. no 3. * .02 1 . 7 70 382 33, NO 0
* . 7 20 * 33.

PICV. 0-302-INCINERATOR 6" 11-VAP0R * . 30. _ * .02 1 . * * 10 YES C
PR-3007

PI-3006 0-305 - 14-VAPOR * 44.

PT—3009 P-301 OT.SCUARCF, ft" 7 —T.T011TT) * 7 30.

PT-3070 P-307R 0TSCHAR0E 8" 1-7,10010 * 674

P-3017 P~30?A DTSCHARCF. 8” 7-LIQUID * 674

PS7.-307 2 T-302 TOP - 7 7-VAPOR * * 1ET (3 18 P3TA f?PCTP^
PAL-3012

PDT-3073 T-307 71-VAPOR * * *

PDI-3013

PI-3014 T-302 BOTTOM 1.1-VAPOR * *

PT-3017 P-303A DISCHARGE IV 1-WATER 110 73

PT-301a P-303B DISCHARGE TV 7-WATER no 72

* P SOKtIETARY D ATA



FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

£

JOB NO. 

PAGE __

15-1592

1_ OF 9

REVISION 0_________

DATE hlnilh
ENG. FLOW SHEET NO. OP-751-577_____________________ PREPARED BY__________-IDF

{1)

ITEM NUMBER
OR

SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE
&

STATE

(4)

NORMAL
lb/h

F LOW % SP. GR. AT. (9)

1

(10)

S|

> S' LI
Q

. V
A

PO
R

 
—

PR
ES

S.
 PS

 1
A

(12)

It
li V

A
PO

R
 

~
C

O
M

P.
 FA

C
T

O
R

 - (14)

u
> O

(15)

Sl

S°a

O %
Z F

PRESSURES 
AT NORM. 

FLOW

PRESSURES
AT MAX.

FLOW

PRESSURES
AT MIN.
F LOW

D
O

W
N

ST
R

E
A

M
 

Z
FL

A
SH

IN
G

 
“

TI
G

H
T 

Z
SH

U
T

O
FF

 
2

A
IR

 
^

FA
IL

U
R

E 
2

(21)

REMARKS AND/OR
ALARM AND

shutdown set tings

RE
VI

SI
ON

 
£

(5)

MAX.

(6)

MIN.

(7)

olL

(8)

6

O

(16a)

S

Hi
a "3
Ks

(17a)

iU
Bsl

(160)

2

(17b)

i
(16c)

£ -T§
(17c)

i
PRESSURE CCONTTV)

PT P-302B TO E-SOA i -T.Tnnrn * *

PIC —
PICV P-302B TO E-304 6" 1-LIQUID * no 75 * * * _ 3200 * 670 127 NO YES r.

PIC-3011 STEAM TO E-305 6" 8-STEAM 520 124

PICV STEAM TO E-305 6" 8-STEAM 110 50 18.0 1. 520 162. n4 NO c

PSH-3013 STEAM TO E-305 8" 8-STEAM 520 124 SFT 0 155 PSTA
PAH-3013
PSL-3010 SFT 0 143 PSTA
PAL-3013

PI-3019 STEAM TO E-305 8" 8-STEAM 520 114

PT-3012 ACID GAS TO SRU 8" 11-GAS 110 27
PIC-3012
PICV-3012 ACID GAS TO SRU 8" 11-GAS * no 33 * .02 1. 110 27 25 27 25 27 25 NO O

* PR0PR1 ETAM DATA.

i



FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

CJ1

ENG. FLOW SHEET NO. OP-751-577

1S-1SQ?

PAGF 8 OF 9

REVISION 0

_4/27/76

PRFPARFDRV .TIYF

a)

ITEM numbf; r
Oft

SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE

STATE

O)

NORMAL

FLOW % SP. GR. AT. (9)

i
i

(10)

> U
Q

. V
A

PO
R

 
—

PR
ES

S.
 PS

IA
 

w

LI
Q

. C
R

IT
IC

A
L 

C
PR

ES
S.

 Ib
/in

Sa
 

15

V
A

PO
R

 
p

CO
M

P.
 FA

C
TO

R — (34)

la
< a 
> u

(IS)

i

le

PRESSURES
AT NORM.

FLOW

PRESSURES
AT MAX.

F LOW

PRESSURES 
AT MIN.
FLOW

D
O

W
N

ST
R

EA
M

 
~

FL
A

SH
IN

G
 

~ (19) (20)

LJ

4
< £

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

(22)

l

S
s

(5)
MAX.

(6)

MIN.

!?)

°o

(8|

!

O 6a)

|
Uj
a' ra

a 7a)

ifi§sl

(16b)

I,
11

(17b)

sh
(16c)

i

n

i!

(17c)

iil
TEMPERATURE

TI-3001 E-302 TO D-301 1 2" 11-OAS * 3/9.

TI-5002 SECT. 200 TO 12” 11-GAS 110. 382.
E-302

11-3003 T-301 TO E-302 12” 11-GAS * 374.

TT-3004 T-301 TOP _ 1 1-GAS * 377.

n-3005 T-301 BOTTOM _ 11-GAS * 377.

ri-3006 T-301 TJOUTO OUT 6” l-TJOIlin * . 382

iri E-302 TO D-304 12” 14-GAS 9S 369.

n-3007 E-303 TO T-30.1 8” i-TJOirm -X-
414.

FT-3008 E-303 TO T-301 8" 1-LIQUID *
414.

nr.-300R

rSH-3008
D-3.Q5....11.Q...A-.3.Q3--- 16” 1.4.-VAP.----- * 110 7S -X- n q * * * * * * * NO n

SET AT 25°F

rAH-300R

ri-300R D-305 14-LTOUTU * y
rT-3010 A-301 TO 0-305 8” 14-LTOUTD ion. A-301 VENDOR TO CONFIRM

n-3020 E-304 TO E-303 8” 1-TJOUTD * V
n-3011 D-302 T.TO. OUT 10" 1-LIOUTD * *
TI-3G12 E-304 TO T-302 IQ” 1-T.IOITTD * >
TI-3013 T-302 TJO. OUT 10” 1-LIQUID

* L.
TT-3014 T-30? VAPOR OUT 10" 11-VAPOR * A-

* PROP-RTET/ PY T)/ TA



FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

ENG. FLOW SHEET NO. OP-751-577

JOB NO.__

PAGE_____

REVISION

15-1592 

______ <
0

9.

DATE ____ _____

PREPARED BY

kimib
JDF__

(X)

ITEM NUMBER
OR

SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE
&

STATE

(4}

NORMAL
lb/h

FLOW % SP. GR. AT. (9)

i
i

(10)

S|

(11)

si

5 s

is

(12)

is

(13)

$

§

si

(14)

s.

(IS)

ii

is

PRESSURES
AT NORM.

F LOW

PRESSURES
AT MAX. 

FLOW

PRESSURES
AT MIN.
F LOW

D
O

W
N

ST
RE

A
M

 
Z

FL
A

SH
IN

G
 

2 (19)

fl

(20)

S

it

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

(22)

U

(3)

MAX.

(6)

MIN.

(7) (8)

I
(163)

u
n

U 73)

IN
0 K 5

(16b)

2
£<?

(17b)

i
U6c)

N
H

(17c)

P!
§ S3

TEMPERATURE (CONT)
----- — r-..........

—
....... J_____ _

TI-3015 T-302 TOP _ 11-VAPOR * X .

*TI-3016 T-302 BOTTOM - 11-VAPOR *

TI-3018 E-306 OUTLET 8” 11-GAS 110 27

* EROERIETAET DA ’A

.........



FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

15-1592

REVISION 0

date______4/27/76
ENA now SHEET NO. OF--751"578_________________ PREPARED BY_7DF_

a>

ITEM NUMBER
OR

SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE
&

STATE

(4)

NORMAL
lb/h

FLOW % SP. GR. AT. (9)

s

?

aoi

“i

> :. LI
Q.
 V

AP
OR

 
—

PR
ES

S.
 P
SI

A 
“ (1 ?)

H
Ss

(13)

S

!!

(14)

u
> S

(15)

II
0 u

PRESSURES
AT NORM.

F LOW

PRESSURES
AT MAX. 
FLOW

PRESSURES 
AT MIN.
FLOW

DO
WN

ST
RE

AM
 

C
FL

AS
HI

NG
 

-
TI

GH
T 

Z
SH

UT
OF

F 
3 (20)

J

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

RE
VI

SI
ON

 
g )

(SI

MAX.

(6)

MIN.

(7)

is

(8)

!
(16a)

ip

fl

(! 7a)

1^7
gfei

(16b)

1

ii
11

(17b)

!?!
(16c)

■

1!
(1 7C)

i
PRESSURE

PI-SI 02

PI-5105

PT-5106

PT—5107

PT-5109 TK—50? STM mil. uiiv. 8-STEAM 312. 79.

PI-3110 P-305 DISCHARGE 2" 1-LIQUID 4MB 64.

TEMPERATURE

TI-3101 E-307 OUTLET 3" L4-GAS L20 385.



FOSTER WHEELER CORPORATION 
RELIEF VALVES 
PROCESS DATA - SECT. 300

PLANT ERDA-FE SHEET NO. 1 OE 1
LOCATION SIOUX FALLS BY JDF DATE 4/30/76 . JOB NO. 15-1592

ITEM NO. (Flow Plan Symbol) PSV-3005 PSV-3008 PSV- 3015 PSV-
Service D-305

SOLV.
CHILLER
K.O. DRUM

D-302 
SOLVENT 
FLASH DRUM

T-302
SOLVENT
STRIPPER

Number of Valves Required 1 1 1
In Regular Use 1 1 1
As Spares 0 0 0
Interlocks Required NO NO NO
Fluid and State FREON-22 

VAPOR
LOW-BTU
GAS

OVERHEAD
VAPOR

Corrosive Compounds
_

H S,NH2 R h2s,nh3

Flow (Total) at 
Relieving Conditions

gal/min
lb/h * BY INSTRU­

MENT GROUP *
Sp. gr. at Relieving Conditions - -
Molecular Weight 80.5 * 25.
Comnressibility Factor 0.9 1.0 1.0
Normal Operating Temperature,^ °F * * *
Relieving Temperature°F 28 110 *

2Relieving (Set) Pressure, lb/in 55 45 42
2Superimposed Back Pressure,3 lb/in 0 10 10

Built-up Back Pressure,4 lb/in 5 18 17
Allowable Accumulation, % 10 10 10

2Minimum Orifice Area Required, in

Governing Conditions5 TICV-3008
CLOSED

FICV-3001 
WIDE OPEN

PICV-3012
CLOSED

Relief Valve Type BALANCED BALANCED
Relief Valve Size

Balanced Type^1 NO YES YES
Total Orifice Area (effective) Provided

* PROPRIETARY DATA

78 *U.S. GOVERNMENT PRINTING OFFICE: 1978-740-094/1530


