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Section 1

INTRODUCTION

1.1 SCOPE

This section of the plant basically consists of water wash, sour water 
stripping, and slurry processing components.

1.1.1 Water Wash

The water wash section contains a Gas Scrubber (S-202), a Water Wash 
Tower (T-201), a Water Wash Intercooler (E-214), and associated pumps. In 
this equipment any fine, entrained char in the gas from Section 100 is washed 
out, and the gas is cooled from 300 to 110°F with resulting condensation of 
water. The slurry is sent to filtration. In addition to this final solids 
removal, this system scrubs the low-Btu gas with clean water and serves the 
important functions of removing ammonia to a level suitable for the Selexol 
system, aiding to minimize nitrogen oxides in the ultimate gas turbine exhaust, 
and promoting removal of phenols and other trace components which may be 
present.

1.1.2 Sour Water Stripping

The sour water stripping section consists of Sour Water Strippers 
(SWS) (T-202 and T-203) and associated pumps, exchangers, and drums. Its 
function is stripping hydrogen sulfide, carbon dioxide, and ammonia from the 
rich solution in the middle section of the water wash tower and from the 
excess water which goes to the municipal sewer. The stripped gases are sent 
to Section 400 for sulfur recovery.

1.1.3 Slurry Processing

The slurry processing section consists of the Slurry Filtration Package 
(A-202) and associated Flash Strippers (T-204 and T-205), Vacuum System (A-203), 
and auxiliaries.

In this equipment slurry from the water wash and a similar slurry from 
the Section 100 recycle gas scrubber are filtered. The solid filter cake is 
trucked to the landfill for disposal. The water filtrate is sent to sour 
water stripping for final stripping of dissolved gases before sending it to 
the municipal sewer. In plant start-up this section handles slurry from the 
start-up system of Section 100 in a similar manner.
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FOSTER WHEELER CORP. 
PROCESS PLANTS DIVISION

CONTRACT NO: 15-1591 LINE CLASSIFICATION
LIST

FLOWSHEET NUMBER REV BY page
SECTION: 200 DWG NO 1521-1-50-32 JJS 1

REVISION 0 1 2 3 4 5 6 7 8 9 10
DATE h-22-lG

LINE NUMBER LINE EXTREMITIES OPER)mNG DES IGN INSULATION PLAN OR ISO. 
DRAWING NO.

PIPEWALLTKN.

:

REMARKSSIZE SERIAL SPEC FROM TO TEMP
°F

PRESS
PSIG

TEMP
°F

PRESSPSIG TYPE IKN.

1?" P PPOC B S 202 T 201 265 L70 PP
8" P 2206 B I 201 P 201A/B 180 klh PP
fi" P 9901 •R P 201 A /B B 21), 180 k56 PP

? 99CiF B P2207 A 20), i Ro ),56 PP
8” P 2205 B E 21k T 201 98 500 NT
V' ? 2210 R/Ar T 201 P, 208 1 )|F 111), NT

1-ir" P 2212 B P21ii2 P2207 105 600 NT
12" P 2211 B T 201 E 102 no kik NI

2"/ii" P 22lii B/As A 20L T 20k 265 k70 PP
8" /TO' Y 22T c B/Ar P2205 lii 265 kyo PP
6" /10» P 22l€ B/As P2208 P2215 268 k70 PP

2" V 2217 B/As P2211 ATM 110 kik NI
?» I) 22T f B/Ar P2206 25 l Ro ],lk PP

10" cm 2219 Lo E 21k 12 no 100 NI

TO" cws 2220 lit: 11 E 21 li 85 100 NI
1" NH 2221 Bk L7 P2205 AMB 600 NI •
1 " 2222 Ak IF P220F AMR 100 NI
T » w 222 2 ...I,c 1,0 A 20F AMB inn NT
T » p 222^ B A 20F PR 22 AMR 1)70 NT
1 H p 222C B P222li P2205 AMB Inn NT

12" p li|08 Bd PS Ik S 202 100° k?o NI

Wl" p 2ii|d B/As E 207 T 201 105 600 NI

FORM NO. I35-56B



FOSTER WHEELER CORP. I CONTRACT NO: 15-1591 LINE CLASSIFICATION FLOWSHEET NUMBER REV BY |PAGE
PROCESS PLANTS DIVISION SECTION: 200 LIST Dw?. No. iF?l-T-Fn-2^ JJS 1 1
REVISION 0 i 2 3 4 5 6 7 8 9 10 |

DATE 3-17-76 I
LINE NUMBER LINE EXTREMITIES OPERATING DESIGN INSULATION PLAN OR ISO. 

DRAWING NO.
PIPEWALL
TKN. REMARKSTEMP

•F
PRESS
PSIG

TEMP
3f

PRESSPSIGSIZE SERIAL SPEC FROM TO TYPE TKN.

h" P 2 301 As E 208 T 202 233 55 HC
h" ? 230? •R E 208 E 207 255 600 PP
T " P 2303 As P 2302 A 202 161± 55 PP
1+" P ?30l| B P 231ii P2302 256 600 PP
8" P 2305 As T 202 E 211 2ii3 HC
3" P 2306 As P2305 P23H 2i+3 55 HC

8" P 2308 As T 202 E 210 231 55 PS
6" P 2309 As E 210 I) 202 202 55 HC
li" P 2310 As P 20LA/B T 202 202 55 HC
f," P 2311 As T 202 P 205A/l ! 2),8 55 HC
li" P 2312 As P 205A/B T 203 2L8 37 HC
2" P 2313 As D 202 P 20UA/i J 202. 52 HC
)t" P 231 )| •R P 203A/B E 20R 255 ),Ro PP
8" P 2315 As T1 203 E 212 ?5I| 55 HO

10" P 2336- As T 203 E 217 23Li 55 PC
6" P 2317 As E 217 D 212 200 55 HC
2" P 2318 As P 213 T 203 200 ii7 HC
6'' P 2319 As T 203 P 203A/I 1 256 55 PP
1" P 2320 B P231 L S 20li 256 Wo HC
3" P 2321 As D 212 P 213 A/ 'B 200 53 HC
2" P 2322 B/As P23J4.2 TK203 150 600 NI
1" D 232Ji. Lc CWR233ii Drain 110 50 NT

)i" /f," P 2326 As D 212 ES 25 2m 53 ST
U" P 2327 As D 202 P 2326 202 5? ST
3" P 2328 As E 212 P2319 25ii 55 HC
6" CWB2329 Lc E 207 12 110 100 NI

CL 2330 Af E 211 21 207 90 HO
2" D 2331 As P2311 26 2).8 50 PP
2" V 2332 As P2308 ATM AMB NT
1" D 2333 Lc CWR2337 Drsin nn NT

FORM HO. 135-568



FOSTER WHEELER CORP. CONTRACT NO: 15-1591 LINE CLASSIFICATION FLOWSHEET NUMBER REV BY r——nPAGE
PROCESS PLANTS DIVISION SECTION: LIST DWG m 1521-1-50-23 JJS 2
REVISION 0 I 234567 8 9 10

DATE -1.7-76
LINE NUMBER LINE EXTREMITIES OPER uinc DES IGN INSULATION PLAN OR ISO. 

DRAWING NO.
PIPEWALLTKN. REMARKSSIZE SERIAL SPEC FROM TO TEMP

°F
PRESS
PSIG

TEMP
= F .

PRESSPSIG TYPE TKN.

6" CWR 2331l Lc E 210 11 no 100 NT
2" V 2335 As P2316 ATM AMB NI
6" V 2336 As P2316 31+ AMB NI

10" GW 2337 Lc E 217 12 no ion NT
3" CL 2338 Af E 212 21 307 90 HO
1 H D 2010 As? p?n 0 26 202 PP
2" D 23^0 As P2319 26 ?5fi PP
1" D 23U1 As P2321 26 200 PP

L"/3" P 23i|,2 B E 207 T 201 105 6on NT
3” P 23143 B/As P 231+2 (PS 1+2) 105 NI
3" V 2314+ As P2316 V2336 234 PP
f •« CWS 23U5 Lc 11 E 207 85 100 NI
6" pws 231+6 Lc 11 E 210 85 100 NI

10" cwg uaai+z Lc 11 E 21 7 83 100 NT
h" V 231+5 JOc P2308 ■ . ^34 AMB NI
6" su 2350 Af 15 E 211 307 90 HC
8" SLJ 2351 Af 15 E 212 307 90 HC
1" B 2352 B P2224 P2210 AMB 470 NI
fi" p 9),9K ..A-S.. P2)il 8 Ti 9D9 153 56 NI
2" P 21+26 Lc P 209A/B P2210 3.45 27 NT
1^" P 21+.27 B/Lc P2418 P2426 153 NI

3" /Jl" P 2210 B/As T 201 E 208 1 58 75 NI
1" B 2221+ B A 205 P2309 AMB 470 NI

2" rN li205 TiC POND (PS h?) P2210 AMR 73 NT

FORM NO. I35-56B



I-1o

ET NUMBER REV

JS

PAGE

0.
).

PIPE
WALLTKN. REMARKS

FOSTER WHEELER CORP. 
PROCESS PLANTS DIVISION

CONTRAC
SECTION

REVISION
DATE 3-17-76

I

LINE NUMBER
SIZE SERIAL

2*i

6"
8"

16"

3”
1"

_4!L

li"
6"
li"

3"/r
li"

2??
i"

2"
2"
li"

CM.2lj.0g

2U13
2lilli
21x1 g

CWR

CWS

2I4OI
21+02
21+03
21x01+

21x06
21+07
2U08
21+09
21+10
21+11
21+12

21+16
21+17
21+18
21+19
21+20
21+21
21+22
21+33
21+21+
21+2 g
21+26
21+27

21+28

SPEC

As

As

B/As

Lc

LI

FROM

S 201+
T 20l+
P 208A/B
P21+03
E 21g
T 2Qg
S 20g
J 202
S 20g
TK203
P 210A/B
P21+11
B 208
pgoi.o
A 202
A 202
P21+18
P 211A/B
P21+18
TK202
A 202
P 211A/B
TK202
P21+18
E 216
P 209A/B
P21+18

11

FORM NO. I35-56B '
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FOSTER WHEELER CORP. CONTRACT NO: 15-1591 LINE CLASSIFICATION FLOWSHEET NUMBER REV BY PAG E
PROCESS PLANTS DIVISION SECTION: 200 LIST 1590-1-50-21+ JJS 2
REVISION

DATE 3-17-76
LINE NUMBER LINE EXTREMITIES OPER AT 1NG DES IGN INSULATION PLAN OR ISO. 

DRAWING NO.
PIPEWALLTKN. REMARKSSIZE SERIAL SPEC FROM TO TEMP

° F
PRESS
PSIG

TEMP
° F

PRESSPSIG TYPE TKN.
]+" /6" SU 21+30 Af 15 T 205 307 65 HC

2»t SU 21+31 Af 15 J 202 Mo 65 BO
6" SU 21+32 Af 15 T 204 312 65 HC
8" 3¥S 2433 Lc 11 E 215 85 100 NT
2" CU 2434 Af SM2)i 31 20 Mo 1 5o HC
2" 1WS 2435 Lc 11 E 216 85 100 NI
i+" P 2436 As P2412 TK203 153 NI
2,f CL 21+37 Lc D 213 T> 208 l 20 2? ■KIT
i+" P 2438 B P2418 D 133 153 580 NI

? 1 F P S 1 09 POOl), 120 NI

i" P 2320 B P 203 S 20)j 25F 56 HO
ii" P 2214 As P2202 T 2011 2P5 56 TTO

2ff P 232? A p E 207 WlPoP 150 NT
i" P 2303 As P2202 A 202 16), PP

3" /h" TW 3606 Lc P 703 TUT 202 AWR NT
_ _ klL_ P F010 TTh T> 1 33 P+»,l 0 pill ]j5n

FORM NO. I35-56B



FW ENERGY APORATTON
PROCESS PLANTS DIVISION

CONTRACT SECTION
EQUIPMENT list

TYPE OF UNIT
PAGE OF 17

1^-1^91 200 COAL GASIFICATION PROJECT
CUSTOMER EBM-EE REVISION 6 7 2 3 4 5
LOCATION DATE l/lli/76 k/7/76 6/18/76 q/p /76 9/16/76 12/11/76iCLASS ITEM NO. DESCRIPTION FD # REQ'N. NO. P.O. NO. ELEVATION
TOWERS

.

DRUMS

TANTTG

EXCHANGERS

PUMPS

T-201 Water Wash Tower 1112A
T-202 First Sta^e Sour Water Stripper 1113A
T-203 Second Staff© Sour Water Stripper 111LA
T-20ii Slurry Stripper 1116A
T-205 Slurry Vacuum Flasher 1116A

D-202 1st Staa-e SWS Reflux Dram line
D-208 Vacuum Condensate Drum 1131L
■n-Pi? 2nd Stasre SWS Reflux Dram n ITKT
D-213* Slurry Vacuum Separator In FScff. A-208

mc-pn? ST utt'V Fi 1 . DariV/Oil SeP. lliiic
TK-203 Slurry Tank lllilD
TK-20L Inhibitor Storaffe Tank In Pkff. A-206

E-207 Stripped Water Cooler 12110
E-208 Sour Water Strip. Exch. 1211R
13—210 1st Staa-e SWS Ovhd Cond. 1.211 T
E-211 First Staffe SWS Reboiler 1211U
E-212 Second Staffe SWS Reboiler 1211V
E-211i Water Wash Intercooler 1211W
E-216* Slurry Vacuum Cond. In Pkff. A-203
E-216* Barometric Water Cooler In Pkff. A-203
E-217 2nd Staffe SWS Ovhd Cond. 1211Z

P-201A Water Wash Circulatina- Pump 1311F
P-201B Water Wash Giro. Pump Spare 131 IF
P-203A Strip. Water Pump 1311H
P-203B Strip. Water Pump Spare 1811H
P-20i(A 1st Stage SWS Reflux Pump 1311J
P-20l|B 1st Stage SWS Reflux Pump Spare 13HJ
P-206A Second Staffe SWS Feed Pumn 1 mir
P-206B Second Stage SWS Feed Pump Spare 13HK
P-206A* Gas Scrubber Pump In Pkff. A-20L.
P-206B* Gas Scrubber Pump Spare In PVff. A-?n),
P-207* Infection Pump Tvy •DT^ra A .oncf

FORM Mr 135-66 B



FW ENERGY APORATION
PROCESS PLANTS DIVISION

CONTRACT SECTION

200 equipment list
TYPE OF UNIT

COAL GASIFICATION PROJECT
PAGE OF 17

CUSTOMER ERM-FE REVISION 6 7

ITEM NO. DESCRIPTION FO # REQ'N. NO. P.O. NO. ELEVATION
P-208A Slurry Strip. Bottoms Pump 1311'N
P-208B Slurry Strip. Bottoms Punra Suaro 1 91TN
P-209A Vacuum Cond. Wa.tar Pump imp
P-209B Vacuum Cond. Water Pump Spare 1311P
P-2TOA R1 nTvry Pi 1 ■hr’fl'hi nn Pnmp 17110.
P-210B Slurry Filt. Feed Pump Spare 13110.
P-211A Semi Clean Water Pump 1 3T1R
P-211B Semi Clean Water Pump Spare 1311R

P—919A 2nd Stage SWS Reflux Pump 1311S
P-213B 2nd Stafire SWS Reflux Pumn Snare 1 311S

S-202* Gas ScruUber Tn Pica. A-90)i

■RC-901* Barametric Condenser In Pkg. A-203
J-201* First Staa-e Jet In Pka. A-203
J-202* Second Stage Jet In Pka. A-203

S-20k Solids Stripper Entrainment Sep. 13U2A
S-20<3 Vacuum Flash Entrainment Sep. 13k2E

CLASS
PIMPS
(Cont'd)

SCRUBBER

tfISC.

FORM np 135-66 B



FW ENERGY wAPORAIION 
PROCESS PLANTS DIVISION

CONTRACT

15-1591
SECTION

200 EQUIPtotNT LIST
TYPE OF UNIT

COAL GASIFICATION PROJECT
PAGE of 17

CUSTOMER ERLA-FE REVISION 7
LOCATION SIOUX FALLS, SOUTH DAKOTA DATE l/lii/76 ii/7/76 6/18/7^ q/p/tc; I qh<h< 12/11/7^

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

A-202 Slurry Filtration Pker. 1 3)i9A—

A-203 Barometric Vac. System 1271A
J-201 First Sta^e Jet
J-202 Second Stasre Jet
BC-201 Barometric Condenser
E-215 Slurry Vapor Cond.
E-216 Barometric Water Cooler
D-213 Slurry Vacuum Separator

A—20Ji Gas Scrubber Par.ka^re T 7)i7n
S-202 Gas Scrubber
P-206A Gas Scrubber Pump
P-206B Gas Scrubber Pump Spare

A-205 Inhibitor In.iaction Assy 1315A
Injection Pump
1",nV»T"KT

PACKAGE
UNITS
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MATERIAL REQUISITION

FOSTER WHEELER CORPORATION PAGEi OF 5

FOR ERDA-FE F.W.REF. 15-1591 requisition number DATE
SITE STOTTX FALLS. SOUTH DAKOTA l591-lll±l-C 2-22-76
MATERIAL SLURRY FILTRATION TANK/OIL SEPARATOR (TK-202) SUPERSEDED BY CHANG E NO.:

ENERGY RESEARCH & DEVELOPMENT ADMINISTRATION Cl C4
FOSSIL ENERGY - LOCATION - NSP LAWRENCE STATION C2 C5
SIOUX FALLS. S.D. C3 C6

MDEX

I SCOPE

II GENERAL

III BASIS OP DESIGN

IV MECHANICAL SPECIFICATIONS

V SITE CONDITIONS

VI UTILITIES AVAILABLE

VII STANDARDS AND JOB SPECIFICATIONS

BY: | P.O.NO. SUPPLIER:
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FOSTER WHEELER CORPORATIONMATERIAL REQUISITION NO. : 1591-III4I-CCHANGE NO. 0 PAGE 2 OF 5

I. SCOPE

This requisition covers the design, fabrication and supply of a unit 
for the continuous separation of a filtered waste stream containing 
water, oil, and tar particles. The unit will conform to standard 
construction as far as possible, but with certain modifications as 
may be necessary to fulfill all the requirements outlined below.

II. GENERAL

A. The design of all equipment of vendors supply will comply with all 
regulations applicable to the proposed location i.e. Sioux Palls,
S.D. All materials to be of United States origin. Equipment shall 
be furnished in accordance with the Standards noted in Part VII of 
this specification as well as the applicable provisions of the 
latest revisions of the following codes, specifications, etc., which 
may be revised to adjust classification and addition made as necessary 
to assume good practice.

1. Electrical - NEC - Class 1 - Group D, Division - 2
Class II- Group P, Division - 2

2. Safety - Federal Register (OSHA)

3. Other - State and Local Requirements.

B. The following is required by ERDA-FE;

No subcontract shall be on a cost-plus-a-percentage-basis.

"This contract or purchase order pertains to the performance of 
ERDA-FE contract no. II4-32-OOOI-I52I between the United States and 
Foster Wheeler Energy Corporation and the sub contractor agrees 
that the Contracting Officer, ERDA-Fossil Energy or his authorized 
representative may inspect the plant and audit the books and records 
of the subcontractor with respect to work done or supplies, material 
and equipment furnished under this contract or purchase order."

Such requirements shall not apply to competively advertised procure­
ments, or standard "off the shelf" purchases of equipment or the 
subcontract or purchase order which is $10,000 or less.
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FOSTER WHEELER CORPORATIONMATERIAL REQUISITION NO.: l$91-Tli4.1C
CHANGE NO. 0 PAGE 3 OF 5

III. BASIS OF DESIGN

A. Normal Water Thruput = ^6 GPM
Maximum Water Thruput= 150 GPM

B. The water to be treated can contain up to 600#/hr of oil having 
an estimated SP GR of 0.97 @ 60°P. In addition the influent can 
on occasion contain up to 1+00 Ibs/hr of tar having an estimated 
specific gravity of 1.12 at 60°P.

This tar would collect as a sludge in the tank and would be 
cleaned out periodically.

The influent can also contain 100-200 PPM of fine solids remain­
ing from the preceeding vacuum filtration operation.

C. The effluent water shall contain less than 30 ppmw oil.

IV. MECHANICAL SPECIFICATIONS

A. Inlet water temperature l53°5'

B. Material of construction - Vendor to specify.

C. The Vendor shall furnish an oil pump, controlled by a float 
control arrangement. The Vendor shall quote the extra cost for 
providing a pump of sufficient capacity (i.e. approx. 30 PSIG 
discharge pressure) to allow direct piping of the collected oil 
to a remote slop tank.

D. The tank will be located at Grade. The Vendor shall provide a 
i|" connection on the outlet water chamber (at a suitable height 
to be determined later) for direct connection to the Purchasers 
Process Water Pump. (Sketch Page 5)

E. The Vendor shall furnish suitable connections on the settling
* tank for the installation of a continuous level controller by

the Purchaser of the process water level. The Vendor shall 
provide a 3 minutes hold up at maximum flow rate and approxi­
mately 10 minutes at normal flow rate. Hold-up in this instance 
is defined as the capacity between minimum and maximum liquid 
levels.

F. The Vendor shall provide a 3" connection suitably located for 
occasional addition of clean make-up water to the effluent 
chamber.
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FOSTER -WHEELER CORPORATION
MATERIAL REQUISITION NO. : 1591-lliaCCHANGE NO. 0 PAGE 4 OF 5

SITE CONDITIONS

1. Altitude (above sea level) 1315 ft
2. Atmospheric Pressure 14,0 PSIA
3. Design Temp. Summer - AWinter -25 F
4. Location Outdoors
5. Type of Operation Continuous
6, Earthquake Zone I
?. Wind Loading

0-29 ft 20 PSP
30 - 49 ft 25 psp
50 - 99 ft 30 PSP

100 - 499 ft 40 PSP

UTILITIES AVAILABLE

1. Power - Motors
1/2 HP & below - 115 V, 10 60 HZ
3A HP to 150 HP - I46O V, 3 0 60 HZ

2. Steam for winterization available at 65 PSIG 
VII. STANDARDS AM) JOB SPECIFICATIONS

A. The following documents shall be considered as an integral part 
of this requisition.

1. 1590-10A1 Vessel Specification
2. 1590-1300A General Notes
3- 1590-31A Centrifugal Pumps
4. 1590-38AI Induction Motors
5- 1590-50A2 Gaskets and Surfaces
6. 1590-50A4 Gaskets and Surfaces
7. 1590-83A Painting
8. 1590-92A1 Preparation for Shipment
9. 1590-1900 General Notes
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COVER *AS’0<-£-: 'C ■£ ()
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Piping A7'ACf-cO)To coo'^ vs vO. 6
CONSISTS CP r- XX-STG

4 All P.P/NG Hrrw.N vESitlt. /$
C,S.

r»!3 engine 13 rxi. PF tx* r;—{» vxtKE* CCCFOMT10*. uc SOUTH 0*AICE AVEHUE l i VIHS3TO0
SEW JES3ET, ASO IS LEST Hi T^o»)T C OS S * CE S A T t OS OThTS TMia th£ IOSSOhES’S ACCEEMEST THAT i T SHALL SOT 
SC LCST OS DISSOSEO OF O'SECTiT 0* HO-ffCUT 80S USED FOS AST SUSPOSE OTHES THAS THAT fQ* WHICH
IT IS SPECIFICALLY FU8W13HE0. fHE APPaSATUS 3H0WB IB THE OSAHtSC 13 COVESEP »T PA TE8 TS._________________(OSS MJJ. """"'

DWG.
SEV. DATE ISSUED F08 1
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FORM NO. 135- I MATERIAL REQUISITION shell * tube:
>T1-;r WHEELB't •JiEHCS' COStPOKA'L’IOi; EXCHANGERS

I 10 SOUTH ORANGE AVENUE, LIVINGSTON, N, J. PAGE i OF i
''.milRAf.T NO.
OUST 0!U-Ko NAME

5*1591 
liuitiD St Aits

I REQ-N. no. 1511. |t||. a I date \ -10-76

ElM-fosm tutsiM 1 location Sioux kill. Soym DAtou

SUPERSEDED BY
OH.M'OE NO. C- 1 C-2 C-3 C-4 C-5 C-6

PAIL 4-5-76
SERVICE OF UNIT . STRlPM.lN A’UR._.CflOltR _ ITEM NO. \ - 'LOT

\1 • 240 TYPE BEM ?^rV CONNECTED IN
sy.i 1. SURF./UN IT 15^ SHELLS/UNIT Owe SQ. FT.SURF./SHELL V 755

PERFORMANCE OF ONE UNIT

SHELL SIDE TUBE SIDE
FLU 10 C ! Rf.ULATED Stripped Water (v)
TOTAL TLU'D ENTERING IfcO.OOO LB/HR 55 440 Cb/hr

VAPOR lb/hr lb/hr

1.1 (JM 1 D 
Sri.AM

160.000 lb/hr 55.440 lb/hr

lb/hr lb/hr

NON-CON L)EM S 4 3 L ES lb/hr lb/hr

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

STEAM CONDENSED LB/HR LB/HR
Gravity 0.% (In') ; 0.95 (Out) 0.98 LAvg.)
viscosirr 0.4&fWl •. 0.11 fOuT'l 0.48 (Avg.)
MOL EC UlAR WEIGHT 18.0 16.0
SfM Cl HC HEAT 1.0 BTU/LB-°F 1.0 btu/lb-^t

THERMAL CONDUCT 1V1FY 0.55 BTU/HR-FT-°F btu/hr-ft-°f

LAt EH 1 HEAT BTU/LB btu/lb

It'D [.RA HIRE' IN 85 °F 164 °F
T T'O-ERA i Ui!T OUT 105 °F 105 °F
OTLLA i ! f'G PRESSURE, INLET 45 (®a)(PSIG) 480 (^)(PSIG)
NO. PASSES PER SHELL OWE Six
VELOCITY ft/sec 4.5 FT/SEC
PRESSURE DROP - ALLOW. 1 CALC’D. 10 PSI PSI to psi PSI
FOULING RESISTANCE. MIN. 0.002 0.002

HEAT EXCHANGED - BTIJ/HR. •5.185 000 MTD CORRECTED -°F 29.2
TRANSFER RATE SERVICE S45 CLEAN

CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE . 100 PSIG 640 PSIG

TESI PRESSURE PER Code PSIG Per Code PSIG
DESIGN TEMPERATURE 160 °F 275 °F
TUBES C.S. NO. 195 O.D. W' BWG 14 iSL LENGTH CO'faaVlTCH 15/fc" A

SHELL 1 C.S. I.D.I1M" SHELL COVER (INTEG)(REMOV)
CHANNEL OR BONNET C.S. CHANNEL COVER
TUBESHEET - STATIONARY C.S. TUBESHEET - FLOATING
BAFFLES - CROSS C.S. TYPE SS£sM. FLOATING HEAD COVER
BAFFLES - LONG TYPE IMPINGMENT PROTECTION C.S.
TUBE SUPPORTS
TUBE TO TUBESHEET JOINT
GASKETS
CONNECTIONS - SHELL SIDE N 4 OUT 6“ RATING (50 LBS RF
CONNECTIONS - TUBE SIDE N A OUT 4“ RATING 500 LBS RF
CORROSION ALLOWANCE - SHELL SIDE 14 IN. TUBE SIDE 54 in.
CODE REQUIREMENTS ASMS Vltt TEMA CLASS R
REMARKS: (1\ NOZZLE & SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 2IBI I. I

(2) FOR GENERAL NOTES REFER TO REQ 'N. 1590-1100 A WHICH 1 AN INTEGRAL PART OF THIS REQ'N
Cohtmus Dissolved Gases CMax. Vh. PPM1) 150 HH%. UO COi. 60 HiS . (A') Provide bPAHSiow Jomi Ou
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form no. i35-iza* MATERIAL REQUISITION
r' ^oTER WlfKKLKk .KERRY (RJRF )K A.T fOK

SHELL K TUBE
EXCHANGERS

I 10 SOUTH ORANGE AVENUE. LIVINGSTON. N. J. RAGE [ OF |
coiima ■ ■ - —-.1^ ___
cu:; rottcRS name U^ntD STA1I5 L R M • ?QWl twaGX [iocation SlOUX I ALLS. SOUTH, DAKOTA

SUPERSEDED BY
CHANGE no. C- 1 C-2 C-3 C-4 C-5 C-6

PA IT 4 -f -lb
serviciT of unit "soiiR Water StrIpper Ixxrahger_ _ _ _ _ _ _ . . . . . . . . . . item no. e-iqs_ _ _
SLR. tv 240 TYPf_ _ MIL VhssV connected in _ -_ _ _ _ _ _ _ _ _ _ _ _
I'L f RRIRF./UNlf1140 ~ __ SHELLS/UNIT Ohs _ _ _ _ _ SQ.FT. SURF./SHELL^fffff |f40

PERFORMANCE OF ONE UNIT

HUM) ( 1 ECU LA 1 ED
Total mill) entering

VAFOR
L1QU 1 D

SHELL SIDE
Sour Water (V)

TUBE SIDE
Stripped Water (4)

Gl.STO lb/hr V,440 lb/hr
lb/hr lb/hr
lb/hr V,440 lb/hr

S i! AM lb/hr lb/hr
NON-CONDENSABLES

Tl II1 P ' LaporT 2ED) (CONDENSED )'
.. . lb/hr

" . . . . . ’. . . . . lb/hr
lb/hr
lb/hr

S IE All i. ONDENSED lbThr lb/hr
GRAVITY . . . . . . . . . . . . . . . . . . . . .
viscgsiiy’ Cpa
MOU CUI AR WEIGHT

._Qiife_Ll»Lv_Q13510ffl'i_ _ _ _ _ _ _
0.48 (In) ; Q.2t (Out)

0.34 (In) 0.3&
0.16 (Im) ; 0A8,

| C’TC IMC III AT btuTlb^f 1.0 btu/lb-°f
| MURMA! CONDUCTIVITY btu/hr-ft-°f btu/hr-ft-°f

LAI ENT HEAT btu/lb btu/lb
1 K -R. | kai'V. 'IN 
| TETU F R A Tj'ilE OUT

A ORE R A i l!!G PI<ESSUDF . INLET

IV W Vfo °F
VI °F \U °F

50 (1S®fc) (PSIG) 404 (§§i§5) (PSIG)
NO. I’ASSTS PER S'!ELI Two Two
VI 1 001 IT FT/SEC O.T ft/sec

FRFS5UPF PPOP - ALLOW. | CALC'D. 10 PSI 1 PSI |0 PSI 1 PSI
TOUTING RESISTANCE. MIN. 0.001 0.001
HtM EXCHANGED - PTIl/HR. _ 4,^20,000_ _ _ _ _ _ _ MTD CORRECTED-°F_ _ _ _ _ _ _ H.S
JMNSFER RATE. - SERVICE. . . . . . . . .  \Q\_ _ _ _ _  CLEAN _ _ _ _ _ _ _ _ _ _

CONSTRUCTION OF ONE SHELL

A PCS ION PRESSURE 100 PSIG 640 PSIG
test pressure Per Code PSIG Per Code PSIG
DESIGN TEMPERATURE S00 °F T20 °F
Tube s' _ _ _ C.S no. m U" "oTdTW1 bwg~ 14 ifffi length tO'faR.T pitch i5Xt.‘‘ a
SHELL 1 C.S. I.D.lT.lV' SHELL COVER (1NTEG)(REMOV)
CHANNEL OR BONNET C.S. CHANNEL COVER
TUBESHEET - STATIONARY C.S. TUBESHEET - FLOATING
BAFFLES - CROSS C.S. TYPE SSGM. FLOATING HEAD COVER
BAFFLES - LONG C.S. TYPE IMPINGMENT PROTECTION C.S.
TUBE SUPPORTS
TUBE TO TUBESHEET JOINT
GASKETS
CONNECTIONS - SHELL SIDE IN 4." OUT 4" rating |50 Less RF
CONNECTIONS - TUBE SIDE IN 4'' OUT 4“ rating YOO IfeS RF
CORROSION ALLOWANCE - SHELL SIDE K& IN. TUBE SIDE Ke in.
CODE REQUIREMENTS ASMS Ylil TEMA CLASS R
REMARKS: (1) NOZZLE & SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 21 B1 1. 1

(2) FOR GENERAL NOTES REFER TO REQ'N. \H0 • VZ.00 K WHICH IS AN INTEGRAL PART OF THIS REQ’N
(5) CouuiMi Dissolved Gases Cwt.%) tOi. Q.n Hii,___(4) Couums Dissolved (Sases (May. Wt.
PPM)150 HUy , UO COi, 60 HV. (5) Provide Upamsfcu 3oujt Oh Swell
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FORM HO. 135- I 2f> A. MATERIAL REQUISITION
i-'x'vnik wii.KLki; GOiiPoi'Ar'oy.

MO SOUTH ORANGE AVENUE. LIVINGSTON. N. J.

SHELL % TUBE 
EXCHANGERS

PAGE i OF 1
CON I K At T !I0. j REQ'N. NO • 1581 -llll-T DATE 1-10-U
CMSIOMi.RS NAME Uhited States E RD4 - fossil Ewergv j LOCAT !0N ^ioux FALLS. SOUTH DAKOTA

SUPERSEDED BY
CHANGE HO. C- 1 1 C-2 C-3 C-T C-5 C-6

DAfF.
SERVICE OF UNIT fiRST Stage SWS OVHO Cowoeelse 7TTo R j 7 r

...(*S2S:).
ITEM NO. E -HQ

SIM n- \44 TYPE 6EM CONNECTED IN
SO. T. SURF. /UNIT 4-18 shells/unit One SQ. FT. SURF./SHELL ( fffff 41 &

PERFORMANCE OF ONE UNIT

SHELL SIDE TUBE SIDE
MJJ ID C 1 KMILA It 0 sws .. QVHSL Cooling Water
TOTAL I t.U 1 D ENTERING IOJ.QO._ (I) LB/HR 111.400 LB/HR

VAPOR .. 5150_ _ _ _ _ LB/HR lb/hr
LIQUID LB/HR 111.400 lb/hr
steam __.ifc.40_ _ _ _ _ lb/hr lb/hr
NOH-rONUENSABLF-S .. 1,1M... . . . lb/hr lb/hr

FLUID (VAPOR 1 ZED)(CONDENSED) lb/hr lb/hr
STEAM Cf'NUTNSED 5 "SOB (4T lb/hr lb/hr
gravity Density tu/fi'') bl.l Uul *. b\.i (Odt1
V 1 SCOS1 ! Y In 0-MLVAP. lH):0.J5.(Uitoll;O,O]5lyAP.0ffl).. 0.81 flnl ; O.fcl (OutI
MOLFC"lAR WEIGH!

btu/lb- E
IS.OIfc

SPEC IHC HEA T 1.0 btu/lb-°f
THERIIA!. CONDUCTIVITY BTU/HR-FT-°F 0.S5 btu/hr-ft-°f
LA 1 Lfj [ UFA I btu/lb btu/lb
i M’M FA rui'E -IN ........ °F 85 °F
HMNE'V’URf OPi 101 °F UO oF
OPEFA IIPG PRESSURE. INLET n (■Ba)(psiG) 45 (Ega)(psiG)
MO. PARSES PER SHELL OME Two
VELOCIIV ft/sec 5.11 FT/SEC
PRESSURE PROP - AtlOW. | CALC'D. 1.5 PSI | PSI 10 psi 1 PSI
FOULING PESISTAHcr. MIN. 0.001 n 0.001
'IF A T FYCIiAMGFD - btu/hr. B.OfcO.OOO MTD CORRECTED -°F 118
TRANSfLR RATE - SERVICE CLEAN

CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE 15 PSIG 100 PSIG
TEST PRESSURE Per Code PSIG Per Code PSIG
DESIGN IFMPERATURE 188 °F SfcO 0 F

..lubes __ _ _ t,$ NO. 105 O.D ■ Ml BWG 14 LENGTH 11' PITCH 1%,” A
BUELL_ _ _ _ _ t. S , l.D.n.15” SHELL COVER (INTEG)(REM0V)
CHANNEL OR BONNET t.S. CHANNEL COVER
TUBESHEET - STATIONARY C.S. TUBESHEET - FLOATING
BAFFLES - CROSS C.S. type Segm. FLOATING HEAD COVER
BAFFLES - LONG type IMPINGMENT PROTECTION C.S.
TUBE SUPPORTS
TUBE TO TUBESHEET JOINT
GASKETS
CONNECTIONS - SHELL SIDE 1 N t H OUT b" RATING |50 l&s RF
CONNECTIONS - TUBE SIDE 1 N £ it OUT b" RATING 150 LBS RF
CORROSION ALLOWANCE - SHELL SIDE •/ft IN. TUBE SIDE Yt> i N.
CODE REQUIREMENTS VIII TEMA CLASS R
REMARKS: (1) NOZZLE & SUPPORT LOCATION TO Bf AS NOTED ON .W. STD. 21B1 1. 1

(2) FOR GENERAL NOTES REFER TO REQ N. (580 - 1100 k WHICH IS AN INTEGRAL PART OF THIS REQ'N
M VMSft lut Mx.Wol CO*. 4.8k HtV 111 HiO. (41 Liquid Out(Mole •/•): UH%.1.8 COi.
V5 MiS.10.4 H»0 . (5') Provide Cxpahsioh Joiht Oh Shell .



form NO. 135-128A MATERIAL REQUISITION shell tube
KK’.TiiR V/!nvK],!';i' r’iNl'iK' W I or, EXCHANGERS

HO SOUTH ORANGE AVENUE, LIVINGSTON. N. J. page i OF 2
ro>![RA”rN;~|5-T^| _ 1 pCQ'__N.__NO. SMS- UU-U™ | DATE T-10-lfc

ciisio*‘Eiis name ysjniD ERDK- fom Energy llocation SiouxtoiHllkou
SUPERSEDED 3Y

CHANGE NO. C- 1
4 -

—
C-2 C-3 C-H C-5 C-6

DATE
SERVICE Of UNIT hm Sour Water iTRiWiR. te&QiiEa ... ITEM no, l - ^.11
sin n- 144 1emqsyphsn_ .. '<“! CONNECTED IN
sy.f i.surf./uhi r ' SHELLS/UNIT OME SQ. FT.SURF./SHELL

PERFORMANCE OF ONE UN 1 T
SHELL SIDE TUBE SIDE

FLUID CIRCULATED im Prksojie. Stripped Sour Water ct>t
TOIAL FLUID ENTERING 5100_ _ _ _ _ LB/HR 15,900 LB/HR

VAPOR LB/HR LB/HR
UOMID lb/hr 15,900 lb/hr
STEAM 51Q0 _.. . lb/hr LB/HR
NOI’-CONDENSABLES lb/hr LB/HR

FLUID (VM’0RI/'E0)(es*£»S££3) lb/hr 5100 LB/HR
S I E AH CONOr.’IStP 5200 lb7hr LB/HR
GRAVIIY (OEHSITy) Lts/Fl' t\a - 59.02 ; VAP--0.0S
VISCOSIIf CPS Lia 0.19 •. Vap •- 0.012
fl'JLLCUI. ‘ R WE 1 OH 1 IB,PI lia A. 16.01 ; Vap : 24.04

f SELCII- K HEAT btu/lb-°f BTU/LB-°F
1 HERMAI CO'IDUCriVI EV btu/hr-ft-°f BTU/HR-FT-°F
LAliU! iff-AT 901.1 btu/lb 1 941.5 (Steams btu/lb
IF.RU'I Ri'ILUM In 3Q1. . ... °F 14 5 °F
M.'U'ERAiIJRE on! ..30.L. °F lAt> OF
OFFRA1 1 NG EMSSn'E. INLEI 60 (BSO(PSIG) 18.1 (ISBsi.) (PSIG)
NO. PASSER 0rR SHELL ___  __ . Ou€
VF LOCI FY FT/SEC 15 (Ava.T ft/sec
PRFSSIjrr DROP - Al LOW. 1 CALC . 1,0 PSI | PSI TSE (.A) PSI 1 PSI
FOULING RESISIANCE. MIN. 0.001 0.001
HEAT EXCHANGED - btu/hr. 4300 000 MTD CORRECTED -°F 61.5
TRANSFER RATE: - SERVICE \Vh CLEAN

CONSTRUCTION OF ONE SHELL
DESIGN PRLSSURE __1P PSIG 15 PSIG
TEST PRESSURE PER CODE PSIG Per Code PSIG
DESIGN TEMPERATURE 315 °F no °F
TUBES -1 C.S. NO. 245 O.D. W BWG 14 LENGTH If PITCH A

ft? inlfrt? ‘•1 cu r7 I ^ aw r n * - / , -rr a \ / nr'iiASHELL t.S. I.D.il.lV SHELL COVER (1 NTEG)(REMOV)
CHANNEL OR BONNET t.S. CHANNEL COVER C.S.
TUBESHEET - STATIONARY C. S. TUBESHEET - FLOATING
BAFFLES - CROSS TYPE FLOATING HEAD COVER
BAFFLES - LONG TYPE IMPINGMENT PROTECTION C.S.
TUBE SUPPORTS C.S.
TUBE TO TUBESHEET JOINT
GASKETS
CONNECTIONS - SHELL SIDE IN 6" OUT 2" RATING 150 Im RF
CONNECTIONS - TUBE SIDE IN b“ OUT 10" RATING 150 LM BF
CORROSION ALLOWANCE - SHELL SIDE »/g IN TUBE SIDE Vf IN.
CODE REQUIREMENTS ASMS VIH TEMA CLASS R
REMARKS; (1) NOZZLE 4 SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 21B1 I . 1

(2) FOR GENERAL NOTES REFER TO REQ'N. 1540- 1200 A WHICH IS AN INTEGRAL PART OF THIS REQ'N
(V) Water Contains tvii. m)- it.800 KHt , l,m tOi, titS, Mbmosxphbu ton • Ohce Ihhu 1vpe; fra 1m 
Specifiiii Kow ConoiTion vim be Approximauu ub PSI. ft) Provios Cohhectioms Oh Shell Fob Level Gagi to
Level Control Eon Steam Compemsate . (^ fasvmi bpAusioa Joiut On Shell .37



k;rh i;c. Ktb-tz/ HA 1 ERIAl kEUIIISUIOM
FOSTER WHEELER CORPORATION

I 10 SOUTH ORANGE AVENUE, LIVINGSTON, N, PAGE l Of l

CONTRACT NO. 15-1^91 REQ'N. NO. 1^91 - UH - U date ^-IC t
CUSTOMERS NAME UHlTiO SlMES - EROA • fOSMt tHERCY ITEM no. £ - 111

CHANGE NO. .0-1 C-2 C-3 C-H C-5 C-6
DATE 4 - ‘j -U

T • TOi

"r~iJ

o
cc
o.

^ < 
3; IC'

.A

MM. T.S.

SlTAM

toND,

.J

A

REMARKS:
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FORM NO. I35-I2RA MATERIAL REQUISITION
w[keli-;w .NKR'rf coRroi-.A';:ri.)r;

110 SOUTH ORANGE AVENUE. LIVINGSTON, H. J.

SHELL * TUBE 
^ ^ R 5

PAGE i OF l

roniraoi NO. 1^-1991 I REQ'N. no. jMI-l2l!'V _ _ _ _ LDALE__ T> -IQ-Tfo
ciisiomens name QmTEP ^uies • iUk- Tom tefaY 1 location Sioux Tails. South Barou_ _ _ _ _ _ _

(■HANOF NO.
. . . . . . . . . . . DA 1 E
’sERVia' oF UNIT

C-2
SUPERSEDED BY

~ G-3C- I
.A^LlIL
kcow ^our 'aJater. . . Stripper Rs&oiiir

C-4 C-5 C-6

r

Ti- m
SO ' I.SURF. /UN Ir '

ITEM NO. E ■ tit

i.LLL'
TYPE Mt 'teWOSVPHOH

1120 SHELLS/UNIT QUE
CONNECTED IN

SQ.FT.SURF./SHELL ‘fffn’ 1120

PERFORMANCE OF ONE UNIT

1 LU I D 0 I ECU LA HD 
TOTAL KUH) F.NTERJNG _

VAPOR 
L I Qii I D
s: lam
t'f'N- CONDLNSALLFS 

Eiuil: ( VAI'OR I ZED) (?S_
S iEAHJIO'iD' NSED_ __ _ ”_ _ _ _ _ _ _ _
GLAVilY (DEHSnyV IBS/F^_ _ _ _ _
VISCOSI IY tPS
M;)i ' COi M) weight 
Si iSil-ir, II'AT
THERMAL COflPUcFimY_ _ _ _ _ _ _
LAT E fi!~ HE.A i __ __ _ _ _ _ _

TTiin'RATuEirTN”"
TITO ERA'UPE. Oil f
oiXRAI I NS _PRESSOSL_. INLET
NO.' PA SSI'S PER SHELL
Vt I.OOI 1Y
FPFOsilRF boor ALLOW. [ CALC'5. 
rOUUHG RESISTANCE. MIN.
Hf A 1 EXCHANGED - PTH/HR. 
TRANSFER RAT?’"- SERVICE

SHELL SIDE

3iwlPRWURE....^UM_
_ _ _ _ _ _ _ _ 11,510_ _ _ _ _

Jllll

"Lb/hr
lb/hr

_LB/HR
LB/HlL

Tb/'hr
"lb/hr

n.500 LB/HR

im
btu7lb-°f

btu/hr-ft-0f

SOI.T btu/lb

._5Q7_
AQT_

&0
°F

«) ( PS I g)

PSI }
O.OQI

It / sec"
PSI

TUBE SIDE
Stripped Sour Water (Vi

felfeOO LB/HR
LB/HR
lb/hr
lb/hr
LB/HR

IS.500 lb/hr
LB/HR

Im * 5511 ; Vap o.ott
ua-. o.i& Vap : O.q n

18.ot
btu/lb-°f

btu/hr-ft-°f

04t.Q btu/lb

IS.fc Hpsig)
Due

ti {Mm -hb) FT/SEC
TSIM). PSI PSI

0.001
n)Motoio_

I25.fe
MTD CORRECTED-°F_ 
CLEAN

51.5

CONSTRUCTION OF ONE SHELL

DEC 1GN PRESSURE
TEST FRf SS'.IRE _ _ _ _ _ _ _ _  _
DESI GN "i EMPERATIJRE

SO PSIG 15 PSIG
Per Code psig Per Code PSIG

515 or 510 0 F
tubfs C.S. NO. &&| O.D. W BWG 14 {If??! LENGTH It,' PITCHl^fc A
SHF LI. '1 C.S. I.D. 51" SHELL COVER (1NTEG)(REMOV)
CHANNEL OR BONNET C.S. CHANNEL COVER C.S.
TUBESHEET - STATIONARY C.S TUBESHEET - FLOATING
BAFFLES - CROSS TYPE FLOATING HEAD COVER
BAFFLES - LONG TYPE IMPINGMENT PROTECTION C.S.
TUBE SUPPORTS C.S.
TUBE TO TUBESHEET JOINT
GASKETS
CONNECTIONS - SHELL SIDE 1 N 8" OUT V RATING |50 IBS RF
CONNECTIONS - TUBE SIDE 1 N 8" OUT lb' RATING 150 IBS RF
CORROSION ALLOWANCE - SHELL SIDE IN. TUBE SIDE IN.
CODE REQUIREMENTS ASME VIII TEMA CLASS R
REMARKS: [|) NOZZLE & SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 2IBII.I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

"(2) FOR GENERAL NOTES REFER TO REQ'N. I59Q- \tM k WHICH IS AN INTEGRAL PART OF THIS REQ'N
(V) Water Cohuihs (Wt^PPm'I: 4T5 , I15 HtS7 (A) Thfrmosyphow Effect -Ohci Thru Type; At Ihe

SPItlFliD flow COMDITIOH Wut li ^PPROXtMimY 10 ._ _ _ 11} PflOV(DI COHKItTIOHS On SHELL Toft UVFL GAfa£
Ihd UvtL Control Ior Steam Iowpehsms. (fe"} Provide hPAnstoM Jornt Oh Shell .
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form uc. 135-127 MATERIAL REQUISITION
FOSTER WHEELER CORPORATION

I 10 SOUTH ORANGE AVENUE, LIVINGSTON, N. J. PAGE 1 OF 1
CONTRACT NO. I1? - 1591 | REQ'N. NO • 1591 • Hit - V DATE VIO-U
CUSTOMERS NAME Umb Ames./ IMk - Jowl.taY JjlEMNO. E- til ___  ... _

CHANGE NO. C-l C-2 C-3 C-4 C-5 C-6
DATE 4 -9-lb

T • '101

H—jr-

x

it
O-
ti.

O
C-4 ' 

£■'.1

5

MM. T.S.

I
I

&

-*<- T---

toW D,

REMARKS:
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FOi(M NO. 13r'- I /" A MATERIAL REOUISITION
T i ii'KR • FiKR oORP'JivV;.

110 r.OUJH ORANGE AVENUE. LIVINGSTON, N. J.

SHELL TUBE
EXCHANGERS 

PAGE l OF 1
COM! I> ATT >10.
C.IIG'OME.KS NAME UHITEO SUTES

REi'N.- lill-W DATE
ERDA • fossil Ehergy location*SiouxJau^JmhImoia

V H:lfe>

CHAMf'-F NO. 
0 AI E

C- I C-2
SUPERSEDED BY

~ c-1- C-4 C-5 C-6

'service oi unit water VJaeu _ _ _ _ _ ITEM NO. 1 - 214
S' TF K. 140 rvPE &EM ‘mV CONNECTED IN SERIES
so.! r.SURf./l'HIT 'l2^' ^1^5 SHELLS/UNIT Two SQ- FT.SURF./SHELL

PERFORMANCE OF ONE UNIT
SHELL SIDE TUBE SIDE

Flu ID (•1 RCU! A 1 FD .... .1mm.Mm  __ Circulating Water
TOIAL F'UJID ENTERING LOTt ,000 lb/hr m 000 lb/hr

VAPOR lb/hr lb/hr

1.1OU 1 D _ _ _ _ _ _ _ _ U1J100__.. lb/hr ^tt.OOO lb/hr

STEAM lb/hr LB/HR
HON-C OHDF.N S ABLF S lb/hr lb/hr

Tl 1 U (VAPOR 1 ZED)(CONDENSED) lb/hr lb/hr

STEAM CONliEHSEO LB/HR lb/hr

GRAVITY _ _ _ _ _ 1.0 0.91
VISCOSITY CPS __ . - 0,1 ._ _ _ _ _ _ _ _ _ _ _ 0.S5
MOL ECl.n AR WEIGHT

btu7lb-!5p7SPECIF I1’ II FAT btu/lb-°f

j 1HIRMA1 CONDUCT 1 ¥ 1 TY 8TU/HR-FT-°F btu/hr-ft-°f
| LATENT HEAT btu/lb btu/lb
j II iT; YSMIRI: IN 85 °F 180 °F
| 1 L'MPIRA •• 'JR' 01.11 no °F 88 OF
i Ol'.KAI 1 ITG f’i:F.?S"!:> . INLET 45 (eisj(psiG) 455 (SSSU) ( PSIG)

NO, I’AYSrS PER sum _ _ _ _ _ _ _ _  Ml Two . . . . . .
VEIOC1TY FT/SEC 1.9 FT/SEC
PRESSURF DROP - ALLOW. jcALCD. 10 psi | psi 10 PSI 1 PSI
FOULING PFSISrAHCF. HIM. o.ooi 0.001
UFA' EYCMANCEI) - GTh/HR. ..i.M0Aooo _ MTD CORRECTED -°F M
TRAHSfER RATE - SERVICE. 116 CLEAN

CONSTRUCTION OF ONE SHELL
Pf R!GN PRESSURE 100 PS 1G 500 PSIG
lECi PRESSURE Per Code psig Per Code PSIG
DESIGN TEMPERATURE IfcO op US °F
TUETS C.S. NO. £>80 O.D. Va" BWG 14 (Ml LENGTH 10' PITCH 15/(," &
SHElt -I C.S. I.D. T,V SHELL COVER (INTEG)(REMOV)
CIIAMMEl OR BONNET C.S. CHANNEL COVER
TUBESHEFT - STATIONARY C.S. TUBESHEET - FLOATING
J!ATELES CROSS
ha?TLis'long"*

e,s. TYPE
Type

Dciu&u Slgm. FLOATING HEAD COVER
IMPINGMENT PROTECTION

JUBE SUPPORTS _ _ _ _ _
JUBF TO* TUBE-SHEET'JOINT 
GASKETS
CONNECTIONS - SHELL SIDE IN \l“ OUT 11“ RATING 150 L6S RE
CONNECTIONS - TUBE SIDE IN 6" OUT 6" RATING 500 IBS RF
CORROSION ALLOWANCE - SHELL SIDE Vi IN. TUBE SIDE Vi IN.
CODE REQUI REMEN IS ASME Vlll TEMA CLASS R
REMARKS: (1) NOZZLE A SUPPORT LOCATION TO BE AS NOTED ON F.W STD. 21B1 1. 1

(2) FOR GENERAL NOTES REFER TO REQ'N. 1590 • 1100 A WHICH IS AN INTEGRAL PART OF THIS REQ'N
(Vi Provide Expanmom Joiut Ova Mil .
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FORM NO. I Or-i- i;ra MATERIAL REQU!QinON
i'M'VlER . W! n'’F,Li'iR RNKU: ?(’ {;.)lirORAT ! Or;

I 10 SOUTH ORANGE AVENUE, LIVINGSTON. N. J.

SHELL % TUBE
EXCHANGERS

PAGE 1 OF 1
form,v:o no.
CHS 1 0:03 NAME

15-1591 _____
Uhsted States

. __ ! Re<?_'n. rn _.J591.: j2iL:Z________LDAIL 3
EftM-foVssi Emergy | location . $toux Uus. Souiw Dakota

SUPERSEDED 3Y

CHANGE NO.
DATE

C- 1 C-2 ;-s c-u C-5 C-6

4-5-7fo 1
SERVICE OF UNIT SltOttp SIAM „ SWS OVHO COMOEMSER ITEM NO. 1 - 2)7

S'ZF. 25* 144 TYPE MM
( H l) R 1 2 )
() CONNECTED IN

sy. Ff-SURF./UN! r 'frffT fl^O shells/unit One SQ- FT. SURF./SHELL }|50

PERFORMANCE OF ONE UNIT

SHELL SIDE TUBE SIDE
TUMO CIRCULATED SWS OVHO Vapor Coouhg Water
TOIAL FLUID ENTERING LB/HR fc9l.200 lb/hr

VAPOR ... J?3IQ .... lb/hr lb/hr

L1OU 1 0 lb/hr C.91,100 lb/hr

STEAM _i2J20_______ lb/hr LB/HR
NON-CONDENSABLES aos lb/hr LB/HR

FLUID { ggJgfc&E1^} (CONDENSED) fc.'SIO UT lb/hr LB/HR
STEAM CONDENSED 12., 550 (41 LB/HR LB/HR
gravity (Dehmty') Lb/^a 0.061 (Vap WVO.OU (vw. Out) .5k6(ua. Oui) lu •• M.2 ; Out bl.6
viscosity Cps...... ......... OJ fiLVAtlH)',o.o 13 (Vtfjpao.i fe (Ua. IM : 0.81 \ Out •• 031
MOLECULAR WEIGHT iUOilAP.IN).!S.tO(VapJui)Ji4i (L.qJut) 18,01b
'.rEciFic niAr biu/lb-°f 1.0 BTU/LB-°F
THERMAL CONDUCTIVITY btu/hr-ft-°f 035 BTU/HR-FT-°F
LA It'll i HEAT ,btu/lb BTU/LB
rrui feature in 2M “F 65 0 F
TEMi’ERATURE OUT too OF no °F
ODER A T1 MG I'S'F S S,l';|-. INLET n (B^3) ( PSIG) 45 (e»Hpsig)
HO. PASS!"; PER SHELL One Two
VELOCITY ft/sec 1.1 FT/SEC
PRESSURE DROP - ALLOW. ] CALC ). 2.5 PSI PSI 10 PSI 1 PSI
KOllL INC; RESISTANCE. MIN. 0.002 0.002
HEAT ryr.HANGrii - biu/hr. . .. . STJSO.OOQ MTD CORRECTED -°F 118
TRANSFER RATE - SERVICE in CLEAN

CONSTRUCTION OF ONE SHELL

DESIGN PRESSURE 15 PSIG 100 PSIG
TEST PRESSURE Per Code PSIG Per Code PSIG
DESIGN IEl'PFRATURE 296 Of \bo °F

. TUBES _ tS.... NO. _4J 7 o.d. Va" BWG 14 ISfL LENGTH 12’ P!TCHl5/b" a

..shell„A I.D . tv SHELL COVER ( INTEG)(REMOV)
CHANNEL OR BONNET t.S CHANNEL COVER
TUBESHEET - STATIONARY t.S TUBESHEET - FLOATING
BAFFLES - CROSS . __ type SEGM^ FLOATING HEAD COVER
BAFFLES - LONG TYPE IMPINGMENT PROTECTION C.S.
TUBE SUPPORTS
TUBE TO TUBESHEET JOINT
GASKETS
CONNECTIONS - SHELL SIDE 1 N SO

it OUT b" RATING |50 Us RF
CONNECTIONS - TUBE SIDE 1 N S0“ OUT 10“ RATING 150 IDS RE
CORROSION ALLOWANCE - SHELL SIDE •A IN. TUBE SIDE A i i.
CODE REQUIREMENTS kS\Al MW TEMA CLASS R
REMARKS: (1) NOZZLE S SUPPORT LOCATION TO BE AS NOTED ON F ,W. STD. 21 BI 1. 1

(2) FOR GENERAL NOTES REFER TO REQ'N. \*jSO - 1200 L WHICH IS AN INTEGRAL PART OF THIS REQ’N
(V) Vapor \u ( Mot. '■ 22.4 MR* . tO». 5.2 HtS . M3 HtO . (4) Ua. Out (Mou.'/.V; 20.1 UtUA-l Wt. 5.1 HiS.
il.l HiO. (5) Provide Expamseom 3omi On 5>weil .
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FOSTER WHEELER CORPORATION CENTRIFUGAL PUMPS PAGE / OF /
kEOUTSTTTONNCT DATE

FOR E/?OA - FE-/V -3B - OOP/-/SZ/_____________ ________
%\'FF./ysr-i-AVsftENCF. stat/qm. $/ooiy falls, south oakota

F.W. CONTRACT/s-jssi / S'J3/ - /3f/ -F 2-6-16
SUPERSEDED BY CHANGE NO

WAreF wash c/fic.uiATi\iCr- pumpSERVICE
NO. REQ' D ^ ITEM NOS". >- 20! A/e

HO. OF MOTORS REQ'0■ S. :
NO. OF TURBINES REQ'D____ :

PUMP MFR.

Cl
C2

V-20-7 6 C3cu C5

ITEM NOS. 
ITEM NOS.

SUPPLIED BY Farf/3/YF/2
SUPPLIED BY ____________

SIZE & MODEL

MOUNTED BY 
__  MOUNTED BY
MO. STAGES

PotMPHrn

OPERATING CONDITIONS, EACH PUMP:
liquid WA TisF fHore

PERFORMANCE

P.T. °F. (MAXZ<oF) fRO 
SP.G8. AT PT 0.27 (’2%')
VAP. PSIA 8 PT 7. g

8 PT 0.36 CK<

RTD.374C

VIS. _______________
com?./EROS. FROM FWS ^

U.S.GPM 8 PT: MIN 3/0 NORM 6/5 rtD..7/(? 
DISCH. PSIG . RTD
SUCT. PSIG I MAX. )
DIFF. PSI 
TOTAL DIFF 
NPSHA, FT.

//z S

f!Z-
HEAD, FT. ZOZ-

A//J3 COZ'.
30+

HYD HP. 35

CONSTRUCTION
NOZZLES
SUCTION
DISCHARGE

SIZE ANSI RATING FACING LOCATION
300
3oa

/?F S/OF
s/oe

CASE-MOUNT □ CENTERLINE DfOOT □BRACKET ®N-LINE 
-SPLIT: □ AXIAL JgjRADIAL
-VOLUTE: Q SINGLE gjDOUBLE QdIFFUSER □ ____________
-OESIGN :______  PSIG 8 _____°F. HYDRO TEST______  PS IG
-AUX. CONNECTS: 0VENTS |3DRAINS QGAGES Q__________

IMPELLER: DIA. : RATED_____ , MAX.____  , MIN._____  . TYPE____

WEAR RINGS 
BEARINGS:

COUPLING:

MOUNTING □BETWEEN BEARINGS □OVERHUNG Q________________
: □iNLET ONLY □BOTH SIDES QcASE ONLY DCASE A IMPELL.
TYPE: RADIAL -RAIL A oA.yiA THRUST = //j gn/l/EF________
LUBE: □RING □FLOOD □fLINGER QmIST □PRESSURE
MFR:__________________ .MODEL: A/6/O SPACED.______________
DRIVER 1/2 MTD BY:
GUARD TYPE:_______

PACKING: MFR A TYPE _________
MECH. SEAL: MFR A MODEL _____

□ pump MFR. OdRIVER MFR. nPURCH.

PROPOSAL CURVE NO. . 
RPM_______  NPSHfi WATER). FT. 
MIN. CONTINUOUS U.S.GPM _______
ROTATI ON, VIEWING FROM COUPLING

WITH RATED IMPELLER:
EFFICIENCY AT RATED POINT, %____

IF EFF. IS VISCOUS, WATER EFF. =
BHP: BATED _____ NOSH______ MAX__

IF HP IS VISC., RATED WATER BHP
MAX. TOTAL HEAD, FT.______________
MAX. POSSIBLE DISCH. PRESS.:.

WITH SATED SUCT. PRESS. =
WITH MAX. SUCT. PRESS. = ,

PSIG

dHOd TESTS:
PERFORMANCE
NPSHR

REQUIRED

YES

DISMANTLE A INSPECT , 
HYDROTEST CASE 
HYDROTEST BOWLS

FES

WITNESSED
A/O

/VO

MATERIALS:

____  SIZE .
MFR'S CODE

.NO. RINGS ______
API ccmi BSTyL*

C/?A/YE S>/3 ft? EQUAL-

□ PUMP API CLASS
Q------ ----

A-8

“steal M<AEr/yr/, ; ETt/yiEf/E PFOPYFEFE

AUXILIARY PIPING"
C.W. PIPE PLAN C .WITH

TOTAL C.W. REQ * D.____
PACKING INJECTION: FLUID= _
SEAL FLUSH PUN 32. .WITH 

EXT. FLUSH FLUID=.
AUX. SEAL PLAN

□c.s. 0S.S. 0TUBING Dpi PE
GPM. INCLUDE: □ FLOW INDIC. □ VALVE "C
___________  8 _ °F. REQ’Dr GPM 8 PSIG

□c.s. 0S.S. 0 TUBING Dpi PE
WA TER 8___ °F. REQ'D=____ GPM 8 PSIG
WITH Qc-S. ns.S.

BASE PLATE
VERTICAL PUMPS

□ tubing Qpipe

THRUST, LBS._
OTHER DETAILS

______ UP, _
PER PAGE NO.

DOWN

Ql
tiotOR dr I verst

UENCH FLU 1 Dr
approx, weights

,S.F._ . ,RPM_ ,FRAME, 3-60 y/3 ph/60HZ
MFR._______
TYPE_______
EHCL ■ XP
VERT. UNITS:

■ BEARINGS ____LUBE ______
. • INSUL. CUSS 3

■ RISE °C 80
nVSS nVHS THRUST CAP.

PUMP ONLY. 
BASE

(LBS NET EACH)
MOTOR _________
TURBINE

TUR3INE DRIVERS:
□ i f by pump VENDOR SEE PAGE,
□ if BY OTHERS: MFR.

AMPS, FULL LOAD___
AMPS, LOCKED ROTOR. 

LBS.______ UP______ ON.

Silt DMA

ATTACHED
MODEL BHP

AMBIENT *13 °F MAX TO -25°? MIN- 
INSTALLED 0 OUTDOORS □ INDOORS 
0 clj2Z~-grf-p i v^.. Dnon-hazardous

POOLING WATER: TYPE_____________________
°F 4 PSIG IN, °F MAX A PSIG OUT

APPLICABLE DOCUMENTS: /.SZO -/3QOA_. /5J>Q-38AI /5JQ-SOA-Z /5J>Q -FOA¥ . /SJO-PZA!_________
/SJQ-3/A____________________ _________________________ _________________________________________ _________________
NOrE6: 0 PUWFAO- g M’Ay cOfATA!// UR TO 2 lb/m OF ABRASIVE 60LIO AMD <ArAl-L ArrotiNTK OF
_________ D/isoi.\/ao A7A coz * /V,S_____________________________________________________ ____43



FOSTER WHEELER CORPORATION CENTRIFUGAL PUMPS PAGE / OF /
tottstttijnno:

g FOR nf-'rA - r-c -/v oon/ ■ /szi F.W. CONTRACT/5-/.?^/
I SI ^.A'^P-LAwfiCNCE srAr/a/v. <;/oux falls , svuthDAvarA

/S9! - S3//- // Z-6-76

TF
SUPERSEDED BY CHANGE NO.

SERVICE st/^ippb/o pvATEr? PutfP 
NO. REO'D Z

Cl 3-3-7G

_ _ _ _ _ _ _ _ _  ITEM NOS.
NO. OF MOTORS REQ'O. ZL : 
NO. OF TURBINES REQ'D____ :

PUMP MFR. SU/V/)3T3?AIYQ

203 A//3 ^ 20-7^ CU
ITEM NOS. 
ITEM NOS.

SUPPLIED BY /^/y/Vr/v? 
SUPPLIED BY

SIZE & MODEL LMV'Stt

___ MOUNTED BY
__  MOUNTED BY
NO. STAGES

/°6fAfP W/P

C>/VE;

OPERATING CONDITIONS, EACH PUMP: Mara 0? ^RFORMANCE
LIQUID M/A Tt R

256P.T. °f. Imax£1£. ____
SP.GR. AT PT ____ 0.23

33. OVAP. PSIA 8 PT 
VIS. 8 PT Q. 2 (k<
CORR./EROS. FROM

U.S.GPM 8 PT: MIN SZ. NORM RTD. 74/(7
DISCH. PSIG . rtd.£(77
SUCT. PSIG ( MAX. 52? )
DIFF. PSI
TOTAL DIFF. HEAD, FT. //ftO

NPSHA, FT. /Q
--------------------------- --------------- ------ HYD HP.JLE-

RTD. 2V

PROPOSAL CURVE NO. ____________
RPM_________ NPSHR (WATER), FT.

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

CONSTRUCT ICN
NOZZLES SIZE
SUCTION _______
DISCHARGE

ANSI RATING FACING LOCATION
3200
500

S/QE
S/PE

WITH RATED IMPELLER:
EFFICIENCY AT RATED POINT, i____

IF EFF. IS VISCOUS, WATER EFF. :
BHP: RATED ______ NORM_______ MAX _

IF HP IS VISC., RATED WATER BHP
MAX. TOTAL HEAD, FT.,_______ _____
MAX

□bracket □in-line

□ __
PSIG

CASE-MOUNT Q CENTERLINE □FOOT 
-SPLIT: Q AXIAL [^RADIAL
-VOLUTE: □SINGLE □DOUBLE 0DIFFUSER
-DESIGN:_____ t PSIG 8 _____°F. HYDRO TEST______
-AUX. CONNECTS: □ VENTS □DRAINS QGAGES Q___________________

IMPELLER: DIA. : RATED_____ , MAX. _____ , MIN._____ . TYPF.

MOUNTING □BETWEEN BEARINGS □OVERHUNG Q_______________
VCAfi RINGS: □iNLET ONLY nBOTH SIDES OcASE ONLY DcASE A IMPELL.
BEARINGS: TYPE: RADI AL = 575£ l/C .THRUST = \A9AS//£/?_____________

LUBE: □RING □FLOOD □FLINGER QmIST □PRESSURE
MFR: .MODEL: _________________________________

POSSIBLE DISCH. PRESS. 
WITH RATED SUCT. PRESS.

WITH MAX. SUCT. PRESS.

PSIG

5H0D TESTS:
PERFORMANCE
1PSHR

■REOUI RED WITNESSED
YES A/O

DISMANTLE A INSPECT , 
HYDROTEST CASE 
HYDROTEST BOWLS

Z£S /VO

COUPLING:
DRIVER 1/2 MTD BY: 0PUMP MFR. QORIVER MFR. □PURCH.
GUARD TYPE:____________________________________ ________________________

PACKING: MFR A TYPE _______
MECH. SEAL: MFR A MODEL _________

C/PA/VE JV3 <0# E3QUA L

MATERIALS:

__ __ SIZE .

MFR'S CODE
NO. RINGS ______

API CODEBSPAL ^

□pump API CLASS
□ ----

5-^

X 55 A C GA ■PA'BT AfTL : f rPYjLEA/E- P/?£>py£EM£
AUXILIARY PIPrUG
c.w. pipe plan __ .with Sjc.s. QS-S.

TOTAL C.W. REQ'D._____GPM. INCLUDE:
(f PACKING INJECTION: FLU 10=____________  8 __

SEAL FLUSH PLAN.^i__  .WITH 00.S. Os.S
EXT. FLUSH FLUID- 8 °F.

AUX SEAL PLAN____
QUENCH FLUID=

WITH QC.S.

□tubing Opipe 

□ flow INDIC. □ VALVE "C"

°F. REQ'Dr__ GPM 8___PSIG
0 TUBING OPIPE

REQ'D-___ GPM 8 PSIG
□ s.S. □TUBING Dpipe

BASE PLATE
VERTICAL PUMPS
THRUST, LBS. UP, DOWN
OTHER DETAILS PER PAGE NO.

MUI UR DRIVERS: APPRUX. WEIGHTS
,S.F. ,, RPM .FRAME

MFR._______
TYPE_________

ENCL. XP

•BEARINGS ____
■ INSUL. CUSS

, LUBE
e

‘/So v/3ph i SO\a PUMP ONLY. 
BASE

VERT. UNITS:
•Rise °c SO

rivss riVHS THRUST CAP.

AMPS, FULL LOAD____
AMPS, LOCKED ROTOR. 

LBS.______ UP______ DN.

TTTTWr
(LBS NET EACH)
MOTOR ___________

TURBINE

TURBINE DRIVERS:
□ if BY PUMP VENDOR SEE PAGE. ATTACHED

AMBIENT 03 °F MAX TO^Sop H|N.
INSTALLED 0 OUTDOORS Q INDOORS

□ CL 31 -GR F-DIS 2. □NON-HAZARDOUS 
COOLING WATER: TYPE ___________________ _

APPLICABLE DOCUMENTS: /EJO /SOOA /5XO-38A ! /SOO-SOA2 . /5S7-50AV-. /SOO-OJA/
/SJO-3IA/

■ 7 rr ro, fro ''■ ■ r ' P '7'F/'/ Pr-p/or-- ->F M/t ' LOOS OPEPATIO/V



VO

FOSTER WHEELER CORPORATION CENTRIFUGAL PUMPS PAGE / OF /
TTOUiSlTlON NO. WE

F.W. CONTRACT/5 /5s/g FOR -3z ooot - /sr.!_ _ _ _ _ _ _ _ _ _ __ _
Jj SI TE//lawxshcg :ir,i7voft/, <rj<jx fall-', couth /PAKorA

/SS>/- /3//-J- Z-6-76
SUPERSEDED BY CHANGE NO.

SERV I CE nr - 7 s~4>/_- StASS RBFLUX PQ(MP Cl 3-3 ■76 CT
NO. REO'D £>. iTEM NOS. P-ZQt/- A/6

NO. OF MOTORS REQ'O. 2. : ITEM NOS.
C2 y-'2.076

C5
C5

NO. OF TURBINES REQ'D.
PUMP MFR. sufi/ocTKAtYK)

ITEM NOS.
SUPPLIED BY Put?P A>r=/Z

SUPPLIED BY ___________
SIZE & MODEL LMV-802-

___ MOUNTED BY
__  MOUNTED BY
NO. STAGES

PunPJfFA

O/VE
OPERATTNGCONDITTONS, EACH PUMP:
LIQUID \A/ATEf? Ah'/Q 
0/6 ' GAS

MIN

P.T. °f. IMAX^3£) _£<?£■
SP.GR. AT PT /.Q 
VAP. PSIA 9
VIS. 0 PT ____<?./5"__

iT ^

CORR. 'EROS. FROM /l/n

U.S.GPM 0 PT:
DISCH. PSIG .
SUCT. PSIG (MAX 
DIFF. PSI
TOTAL DIFF. HEAD, FT. 
NPSHA, FT.

/V//, //z f

2 NORM /3 RTD. /^
PERFORMANCE

RTD. 55 
RTD. >&

39
SO
s

HYD W.M±

CONSTRUCT ICTJ
NOZZLES
SUCTION
DISCHARGE

SIZE ANSI RATING FACING LOCATI ON
307
300

OF
OF

s/oe
2! O F

CASE-MOUNT Q CENTERLINE DfOOT □ BRACKET 0IN-LINE
-SPLIT: □ AXIAL 0RADIAL
-VOLUTE: [jj SINGLE □DOUBLE 0DIFFUSER □ ________
-DESIGN: . PSIG 6_____ °F. HYDROTEST______  PSIG
-AUX. CONNECTS: 0VENTS 0DRAINS □ GAGES □______

IMPELLER: DIA. : RATED_____ , MAX.____  , MIN._____ . TYPE,
MOUNTING □BETWEEN BEARINGS □OVERHUNG □__

WEAR RINGS: □ INLET ONLY DbOTH SIDES DcASE ONLY □
BEARINGS: TYPE: RADIAL -BAJ/ THRUST

CASE A IMPELL. 
PALL W PJ.O ’’■''F________

LUBE: □RING □FLOOD □FLINGER QmIST □PRESSURE
COUPLING: MFR:_________________ .MODEL: ______________________

DRIVER 1/2 MTD BY: OPUMP MFR. QoRIVER MFR
GUARD TYPE:_____________________________________

PACKING: MFR 4 TYPE _____________
MECH. SEAL: MFR A MODEL _________
COANE J1 on EQUAL

□purch.

____  SIZE .
MFR'S CODE

NO. RINGS _____ 
API CODE USPXL '

PROPOSAL CURVE NO._____________
RPM_______  NPSHR (WATER), FT.
MIN. CONTINUOUS U.S.GPM _______
ROTATI ON, VIEWING FROM COUPLING

WITH RATED IMPELLER:
EFFICIENCY AT RATED POINT,

IF EFF. IS VISCOUS, WATER EFF. = __
BHP: RATED _____ NORM______ MAX____

IF HP IS VISC., RATED WATER BHP =_
MAX. TOTAL HEAD, FT.__________ _
MAX. POSSIBLE DISCH. PRESS.: PSIG

WITH RATED SUCT. PRESS. = ________
WITH MAX. SUCT. PRESS.

3H0D TESTS:
PERFORMANCE 
1PSHR

RT.OII I RED WITNESSED
Yes /vo

DISMANTLE A INSPECT . 
HYDROTEST CASE 
HYDROTEST BOWLS

A/O

MATERIALS:
□ pump API CLASS

□ -----
5-¥

GA/f/'ST pm-'- er/ZELEA/F Ppppy/EA/F____
AUXILIARY PIPING:

YT .WITH 0C.S. Os.S. 0 TUBINGC.W. PIPE PLAN ,
TOTAL C.W. R£Q 

PACKING INJECTION: FLUID= _
SEAL FLUSH PUN 03 .WITH 

EXT. FLUSH FLUID-,
AUX. SEAL PLAN____

UENCH FLU IDz

.WITH |£JC.S. LJS.S. IXJTUBING QPIPE
D.____  GPM. INCLUDE: OfLOW INDIC. □VALVE "C"

________  ® _ °F. REQ'Dr__ GPM 0___PSIG
EJc.S. □ S.S. 13 TUBING Dpi PE

____________ ®___ °F. REQ'D-____ GPM 9 PSIG
WITH QC-S. QS-S.

BASE PLATE
VERTICAL PUMPS
THRUST, LBS.

□ tubing Qpipe

__ UP, _
OTHER DETAILS PER PAGE NO.

DOWN

QL______________
MOTOR DRIVERS:

,S.F.
MFR._______
TYPE_______
ENCL. XP 
VERT. UNITS:

, RPM____
■BEARINGS

, FRAME
, LUBE
B

3-60 y / 3 ph / 60hi
APPROX. WEIGHTS
PUMP ONLY. 
BASE

(LBS NET EACH I
MOTOR _________
TURBINE

• INSUL. CUSS 16 AMPS, FULL LOAD___
• RISE °C 30 AMPS, LOCKED ROTOR.

nVSS FlVHS THRUST CAP. , LBS.______ UP______ DN.

STTEDATA

TURBINE DRIVERS:
□ if by pump vendor see page,
□ if BY OTHERS: MFR.

ATTACHED
MODEL BHP

AMBIENT +J?3af MAX TO -^Sop MIN.
INSTALLED 0 OUTDOORS □INDOORS 
0 CL tt -GRF-DIV 2.. □non-hazardous

COOLING WATER: TYPE _____________________
QF A PSIG IN, °F MAX A PSIG OUT

APPLICABLE DOCUMENTS: /E/O 0300A , /EQO -38A /. /SOO-SOA 2- 

/3.90 - 3/A Z _ _ _ _ _ _ _ _ _ _ _  "
/SOO-SQAE- /59Q - /?£■ A /

45



FOSTER WHEELER CORPORATION CENTRIFUGAL PUMPS PAGE / OF'/
hEOUTS FITON Nu7 DATE

g FOR £/?/:'4-F£-/¥ -32-oooi-i52.i_ _ _ _ _ _ _ _ _ F.W. CONTRACT/s-tss/
.4 SI'FFL/v";p-lawp.evc£ stat/on. s/oux fall?,, soutjv pakota

/S9! - /3// - K Z-3-76
SllPERSEDEDBYCHANGENOrrSERVICE r>ECOA/D STACy-n SWF FEED PUMP 3-ZJ.76

NO. REO'D a_ _ _ _ _ _ _ _ _ ITEM NOS. P-ZQ5A/8
NO. OF MOTORS REQ’O. 2. : ITEM NOS. ________

T7)
Cl

NO. OF TURBINES REQ’D

PUMP MFR.
ITEM NOS. ________

SIZE & MODEL

SUPPLIED BY MFP
SUPPLIED BY ____________

___ MOUNTED BY
__  MOUNTED BY
NO. STAGES

Pupfp MFP.

OPERATTNGCONDTTIONS, EACH PUMP:
LIQUID WATPp AND
P/r'Ol.vcn 6AS

29$P.T. °F. I MAX g .95 ________
SP.GR. AT PT 0.33 
VAP. PSIA 8 PT 3^~77VTT7T 
VIS. 8 PT O. 2-

U.S.GPM 8 PT: MIN 3Z NORM /ZO mr>./95 
DISCH. PSIG . RTS. 60
SUCT. PSIG ( MAX. S& )
OIFF. PSI
TOTAL OIFF. HEAD, FT. 97
NPSHA, FT. JO

RTO. 23
37

CORR./EROS. FROM VF/O PPi. CO,-. Pft 5 HYO HP 5’. 2

CONSTRUCTTCN 2/M9-AP T,o Ppmo/mo ansi staimapO
NOZZLES SIZE ANSI RATING FACING LOCATION
SUCTION
DISCHARGE

300__
3

SiDF
/?F S/DE

Bin-line O.

□
CASE-MOUNT □ CENTERLINE nFOOT □ BRACKET 

-SPLIT: Q AXIAL 0RAOIAL
-VOLUTE: 0 SINGLE □DOUBLE □DIFFUSER
-DESIGN:____ _ PSIG 8 _____°F. HYDRO TEST______ PSIG
-AUX. CONNECTS: 0VENTS 0DRAINS □ GAGES □____

IMPELLER: DIA.: RATED MAX.____  , MIN.,_____ .
MOUNTING □BETWEEN BEARINGS □OVERHUNG 

WAR RINGS: 01NLET ONLY 0BOTH SIDES 0CASE ONLY
BEARINGS: TYPE: RADIAL -MIL i'/rf '^A'.THRUST

LUBE: □RING
COUPLING: MFR:

5H0° TESTS:
PERFORMANCE 
1 PSHR

TYPE.

Dd5CASE t> IMPELL.
a/ill w dpn/3p

□flood □fLINGER 0MIST □ PRESSURE 
• MODEL: P/O/D SPACE P_ _ _ _ _ _ _

DISMANTLE A INSPECT . 
HYDROTEST CASE 
HYDROTEST BOWLS

DRIVER 1/2 MTD BY: 0PUMP MFR. □DRIVER MFR. □PURCH.

GUARD TYPE: _________ ________________ ___________________________

PACKING: MFR A TYPE ___________________________  SIZE .

MECH. SEAL: MFR A MODEL_____________MFR’S CODE
C'/TV-I/VE 9 03 EQUAL______________________

.NO. RINGS ______

. API CODF U'PXL

PERFORMANCE
PROPOSAL CURVE NO._____________
RPM_______  NPSHR (WATER), FT..

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

WITH RATED IMPELLER:

EFFICIENCY AT RATED POINT,
IF EFF. IS VISCOUS, WATER EFF. :

BHP: KATES _____ _ NORM____ _K« _

IF HP IS VISC., RATED WATER BHP
MAX. TOTAL HEAD, FT.________________

MAX. POSSIBLE DISCH. PRESS.
WITH RATED SUCT. PSESS.

WITH MAX. SUCT. PRESS.

YES NO

YES A/O

MATERIALS:
□ pump API CLASS

□ --------
S-y

# SEAc. GA'-.rpr SiTA ■■ ETP'r'i-S.VO PPOPPa-FPE

_ .WITH 0C.S 
REQ’D.____ GPM.

AUXILIARY PIPING
C.W. PIPE PLAN ST 

TOTAL C.W

PACKING INJECTION: FLUID= _________
SEAL FLUSH PLAN 3 / ,WITH 00.S 

EXT. FLUSH FLUID-.. _______
AUX. SEAL PLAN WITH

□ s.S. 0 TUBING 0PIPE
INCLUDE: □FLOW INDIC. 0VALVE "C"

_ 8 _ °F. REQ’Dz__ gpm e___PSIG
□ s.S. 0 TUBING 0 PI PE 

_____  8___ °F. REQ’D=___ GPM 8 PSIG

□ c.s. Qs-s. □tubing Qpipe

BASE PLATE
VERTICAL PUMPS
THRUST, LBS.
OTHER DETAILS PER PAGE NO.

DOWN

QUENCH FLU I Du
MOTOR DRIVERS: APPROX. WEIGHTS

.FRAME,S.F.___ ,RPM__

_____  .BEARINGS __
_____ • INSUL. CUSS_____

_______ .RISE °C SO

VERT. UNITS: flVSS PlyHS THRUST CAP..

960 y/3 ph/ 6C?hz

MFR.
TYPE________

EHCL. XP

.LUBE
&

PUMP ONLY.
BASE

lLBS NET EACH)
MOTOR ___________

TURBINE

AMPS, FULL LOAD 
AMPS, LOCKED ROTOR. 

LBS.______ UP______ DN.

sTTedata

TURBINE DRIVERS:
□ lF BY PUMP VENDOR SEE PAGE,

□ if BY OTHERS: MFR.
ATTACHED

MODEL BHP

AMBIENT*93°$ MAX TQ-£5°F MIN.
INSTALLED 0 OUTDOORS □INDOORS 
0 CL3T -GRF-DIV^. 0NON-HAZARDOUS

COOLING WATER: TYPE ___________
°F A PSIG °F MAX A PSIG OUT

APPLICABLE DOCUMENTS: /590-/300-A ,
/ 530-3 /A2._____________________

/S90-3&AI, /99O-S0A2 /590-50A9 . /S3Q-JZAI
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FOSTER WHEELER CORPORATION CENT RIFUGAL PUMPS PAGE / OF ^

REQUISITION NO. DATE
fQR L~rr---r!:-w-3£-oor/ /g?/ F.W. CONTRACT/5 /i"// /SJ/-/3//-A' ^-^■76
SITE r / .* v'/- '■* ■ cr.ir-j-/ -v-V'T fall': SVL'r/L vs i-nrA SO TRSEDEC BY CHANG NO.
SERVICE SL y/'A h- c/r.\ Ipyr-ips C! +-2.0-76 Cj C>
NO. REQ'D a ITEM NOS. s'-20s a/p C2 CU Cb

NO. OF MOTORS REQ'O. .2. : ITEM NOS. ______ SUPPLIED BY tfrft MOUNTED BY wPf.
NO. OF TURBINES REO'D : ITEM NOS. SUPPLIED BY MOUNTED BY

PUMP MFR. SIZE & MODEL . NO. STAGES
OPERATING CONDITIONS, EACH FlJMP:/<r££ Pag-E B. \ IPERFORWNCE — - •
LIQUID . U.S.GPM ® PT: MIN NORM ^ RnL^-"" PROPOSAL CURVE HO.

...DISCH. PSIG STD. RPM /7E-'(lax) NPSHR (WATER), FT.
P.T. °F. (MAX 1 '' SUCT. PSIG ( RTD. MIN. CONTINUOUS U.S.GPM
SP.GR. AT PT "~TJtFF-v_PSL----- ROTATION, VIEWING FROM COUPLING
VAP. PSIA S PT ..TOTAL DIFF>H£AP, FT.
VIS. 8 PT .... NPSHA, FT.
CORR./EROS. FROM '^«vn HP.

^K3>l RATED IMPELLER:
eTrciency AT RATED POINT, % s'

if Iff., is viscous, vater^f. = ,,
CONSTRUCTICN BHP: »ATro\ NORM MAX
NOZZLES SIZE ANSI RATING FACING LOCATION
SUCTION EPO

IF HP IS VlSfr>,xSwfE0 WATER BHP =____
MAX. TOTAL HEADY'FTX

DISCHARGE KE TO£> MAX. POSSIJBCf DISCH. PRfeSS.: PSIG
W1 WfiATED SUCT. PRESS.

CASE-MOUNT [7| CENTERLINE r]FOOT FIbRACICET fllB-LINE H ^TTH MAX. SUCT. PRESS. - \.ll
-SPLIT: □ AXIAL 0RADIAL
-VOLUTE: ^SINGLE flDOUBLE □DIFFUSER O 5H0D TESTS: reouired witnessed

-DESIGN: PSIG 8 °F. HYDRO TEST PSIG performance Yes ko
-AUX. rOMNFOTS: INVENTS raDRAINS flGAGES fl 1 PSHR

IMPELLER: DIA.: RATED . MAX. . MIN. . TYPE
MOUNTING □BETWEEN BEARINGS ^OVERHUNG Q DISMANTLE & INSPECT

«AR RINGS: OlNLET ONLY DbOTH SIDES QcASE ONLY DcASE A IMPELL.
BEARINGS: TYPE: RADIAL - EA If .THRUST = /? A L l~

HYDROTEST CASE YE/ PO
HYDROTEST BOWLS

LUBE: □ R1NG □FLOOD □FLINGER QmIST Q PRESSURE
COUPLING: MFR: .MODEL:

DRIVER 1/2 MTD BY: 0PUMP MFR. □DRIVER MFR. □PURCH.
GUARD TYPE:

MATERIALS:
Rpump API cuss C- G

PACKING: MFR A TYPE SIZE NO. RINGS n
MECH. SEAL: MFR A MODEL MFR'S CODE API CODE PXL * LJ

r PA /'/p 9 or E/u A L
*<r-AL C-A MAi : ErprtENE PXOArLEf/Z

AUX 11.1 ARY PIPING r
C.W. PIPE PUN C .WITH ric.S. ITIs.S. IJ?!TUBING HpIPE

TOTAL C.W. REQ'D. GPM. INCLUDE: □FLOW INDIC. □ VALVE "C"
PACKING INJECTION: FLUID- fl °E. REO'D- GPM « PSIG BASE PLATE
SEAL FLUSH PUN 32, .WITH flc.S. 0S.S. (^TUBING FlPIPE VERTICAL PUMPS

EXT. FLUSH FLUID- 9 °F. REQ'D- GPM 8 PSIG THRUST, LBS. UP. DOWN
AUX. SEAL PLAN , WITH flc.S. HS-S. □ TUBING flPIPE OTHER DETAILS PER PAGE NO.

QUENCH FLU 1 Dr
MOI OR OR IVORS: APPRUX. WEIGH IS (lbs net each)
HP .S.F. .RPM .FRAME . 7<9 V/ J PH/6<9hZ PUMP ONLY motor

MFR. .BEARINGS .LUBE BASE TURBINE
TYPE . INSUL. CUSS /? AMPS, FULL LOAD SI It UA1A
ENCL. XP .RISE °C ^ ’ AMPS. LOCKED ROTOR AMBIENT +97 °F MAX TO -25<>f MIN.
VERT. UNITS: FlVSS HyNS THRUST CAP.. LBS. UP DN. INSTALLED □OUTDOORS QINDOORS 

KIcL-Tr-GRF-DIV^. □NON-HAZARDOUS
COOLING WATER: TYPE

°F A PSIG IN, °F MAX A PSIG OUT

TURBINE DRIVFRS:
□ if BY PUMP VENDOR SEE PAGE___ATTACHED
□ if BY OTHERS: MFR. MODEL BHP

APPLICABLE DOCUMENTS: /SPO /300A /SPO-38A! , /SSO-SOAZ /PPO-SOA9 . /SPO-PZA/
/ SPO - -PA /
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FOSTER WHEELER ENERGY CORPORATION PAGE 2- Of 2.

REOUISITION NUMBER DA IF
FOR 1-RnA - FE-/4 -3Z-0001-/EP. / F.W. CONTRACT /R-/331 /53/-/3//-/V *+‘5 -76
SITE ,4/T/? lAWjeEiYCE GTA T/OA/. 'ROUk FALLP SOtsr/S Mk'orA SIIPFRSFDFO R'< CHANGE NO.•
ITEM NOS. /'-'■POtf A//3 Cl

C2
V-ZO-7S C3 C5

Cfi
*

OPERATING CONDITIONS. EACH PUMP:

oper. case '\TA/?T- UP (cmP pi p^n-y za^/cr11)
LIQUID WA TC-P. AMO U.S. GPM e PT: MIN NORM 258 RTD 300 EFFICIENCY AT RATED POINT, %

C0AL- C/kAJA StC/r/'-Y DISCH. PSIG RTD 38 IF EFF. IS VISCOUS, WATER EFF. -
BHP: RATED NOW MAXp.t. °f. \mk270' .200 suct. psig (max. ) rtd 26.5

SP.GR. AT PT o. 7'/ DIFF. PSI //. $ IF HP IS VISC., RTD. WATER BHP-
V/P. PSIA 5 PT 3Y>. 6 TOTAL DIFF. HEAD, FT. 36 MAX. POSSIBLE TOTAL HEAD. FT.
VIS. 5 PT 0.73 NPSHA, FT. /Q MAX. POSSIBLE DISCH. PRESS.: PSIG
CORR. ZEROS. FROM C07 Ms <. A/(Of Cka/C MiPT/CLe* WITH RATED SUCT. PRESS, a

WITH MAX. SUCT. PRESS,*

NPSHR. (<MA-r£R ). FT =

OPER.CASE OTA6r-wo (c/iA/r ... pry vz.s^/ft* )
LIQUID WATEfk AWO U.S.GPM S PT: MIN NORM /J?7 RTD 225 EFFICIENCY AT RATED POINT, %
C VAk WWAt'' ZLiyfEY DISCH. PSIG RTD 07 1 IF EFF. IS VISCOUS, WATER EFF. -

BHP: RATED NORM MAXP T or. (MAX 270; Z60 SUCT. PSIG (MAX. 1 RTD 2 g

SP.GR. AT PT O- S 7 DIFF. PSI /3 IF HP IS VISC.. RTD. WATER BHP -
VAP. PSIA » PT 3(5.6' TOTAL DIFF. HEAD, FT. 05 MAX. POSSIBLE TOTAL HEAD, FT.
VIS. ? PT 0.7.7 NPSHA, FT. MAX. POSSIBLE DISCH. PRESS.: PSIG
CORR./EROS. FROM COe ////, , cMAA PAKTICL £ < WITH RATED SUCT. PRESS. - ' “ “

' J ' —.. . " “ WITH MAX. SUCT. PRESS. -

WP/PRfwATER ! FT =T . ... 8= ,... .u..,.u.

OPER. CASE A/0/7MA 4 OP577A T/A/G-
LIQUID WAT/f /\,\W U.S.GPM 8 PT: MIN NORM //7 RTD //7 EFFICIENCY AT RATED POINT, %
CO A'. COAA7 ALUPPy DISCH. PSIG RTD 52- IF EFF. IS VISCOUS, WATER EFF. -

BHP: RATED NORM MAXP.T.°F. (MAX 2701 ZOO SUCT. PSIG (MAX. ! RTD 2B. 5
SP.GR. AT PT O. 59 DIFF. PSI 23.5 IF HP IS VISC., RTD. WATER BHP -
VAP. PSIA 6 PT 36. 6 TOTAL DIFF. HEAD, FT. p® MAX. POSSIBLE TOTAL HEAD, FT.
VIS. 3 PT O.Pc-p-i NPSHA, FT. /O MAX. POSSIBLE DISCH. PRESS.: PSIG
CORR./EROS. FROM CO.- /P 6 ///-.O . CMA P PA PT/CL 5. 6 WITH RATED SUCT. PRESS.=

WITH MAX., SUCT. PRESS. =
NPSHP 7WAreP) ft. =

OPER. CASE_ 
LIQUID

P.T.°f . IMAX_ 
SP.GR. AT PT ~
VAP.PSIA I PT
VIS. J PT

U.S. GPM i* PT: 
DISCH. PSIG. 
SUCT. PSIG (MAX. 
DIFF. PSI 
TOTAL DIFF. HEAD 
NPSHA, FT.

MIN NORM RTO

RTD_
RTD

FT.

CORR./EROS. FROM

EFFICIENCY AT RATED POINT, %
IF EFF. IS VISCOUS, WATER EFF.

BHP: RATED_______ NORM_______ MAX
IF HP IS VISC., RTD. WATER BHP 

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

WITH RATED SUCT. PRESS. "
WITH MAX. SUCT. PRESS. -

PSIG

Q) lus ap4 ^ co.\ta/.v u/’ /'<:> /e'To u/eir./JT' or- c/jak? pa£TKI-Es
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FOSTER WHEELER CORPORATION CENT RI.FUGAL. PUMPS PAGEV OF /
REQUISITION NO. DATE

FOR HR DA-FE - /¥ PF - O o n/ - /5.Z f F.W. CONTRACT /s - /SR/ /F.9/-/3//-P .2 -'7- 7(3
SITE//5-P LAWKENCE S/AT/OA/ S/OUX PALLS SOUTH DAKOTA su 3ERSEDE[ BY CHANGE NO.
SERVICE vac uup/ •■//pa-'-atp: vtSArr/r p/j/ip Cl y -to -7<r Cj C?
NO. REQ'D ITEM NOS. P-Pos a/p C2 CU c6

NO. OF MOTORS REQ‘D■ 2- : ITEM NOS. __________  SUPPLIED BY Potr-fP WF/? MOUNTED BY PUMP

NO. OF TURBINES REQ'D____ : ITEM NOS. _______ __ SUPPLIED BY ___ __________ MOUNTED BY ______________
PUMP MFR._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ SIZE & MODEL_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ NO. STAGES
OPERATING CONDITIONS, EACH fW: PERFORMANCE
LIQUID S-yjp AyA TnP U.S.GPM e PT: MIN /Z. NORM ^ RTD.yy PROPOSAL CURVE NO.

DISCH. PSIG RTD. 67 RPM NPSHR (WATER), FT.
P.T. °F. (max/75" ! / 7 7 SUCT. PSIG (MAX. ) RTD. O MIN. CONTINUOUS U.S.GPM
SP.GR. AT PT O.PBS DIFP. PSI 67 ROTATION, VIEWING FROM COUPLING
VAP. PSI A « PT 3. 2 TOTAL 01FF. HEAD. FT. /S 7
VIS. 8 FT O.C crs NPSHA, FT. 2-5 WITH RATED IMPELLER:

EFFICIENCY AT RATED POINT, %CORR. / EROS. FROM 2 , C O? , A//3 hyg HP /.3
IF EFF. IS VISCOUS. WATER EFF. =

CONSTRUCTION S/nn AT ro rer/d/vo ANSI STAI/PAPP BHP: RATED NORM MAX
NOZZLES SIZE ANSI RATING FACING LOCATION
suction 37 PP S/Or-

IF HP IS VISC., RATED WATER BHP =____
MAX. TOTAL HEAD. FT.

DISCHARGE 3°0 R'-'- SIR/- MAX. POSSIBLE DISCH. PRESS.: ..p$|f,.......
WITH RATED SUCT. PRESS. =

CASE-MOUNT H CENTERLINE FT FOOT FI BRACKET P<llN-LINE fl WITH MAX. SUCT. PRESS. -
-SPLIT: □ AXIAL ^RADIAL
-VOLUTE: P3 SINGLE r)DOUBLE dDIFFUSER □ 3H0D TESTS: required witnessed

-DESIGN: PSIG 8 °F. HYDRO TEST PSIG PERFORMANCE YE S A/O
-AIIX. CONNECTS: dVENTS dDRAINS □ GAGES fl 1PSHR

IMPELLER: DIA. : RATED . MAX. . MIN. . TYPE
MOUNTING f]BCrwEEN BEARINGS [~]OVERHUNG Q DISMANTLE A INSPECT

«AR RINGS: □iNLET ONLY DbOTH SIDES CJcASE ONLY QcASE A IMPELL.
BEARINGS: TYPE: RADIAL /Ar//'':;.THR!IST =: f L. //• rP’Ser

HYDROTEST CASE XO 5 A/O
HYOROTFST ROWIS

LUBE: □RING f lr L0°0 DfLINGER QmIST □ PRESSURE
COUPLING: MFR: .MODEL: P/^.’P TPAOPA

DRIVER 1/2 MTD BY: El PUMP MFR. □DRIVER MFR. OPURCH.
GUARD TYPE:

flATERIALS:
□ pump API CLASS 5- 9

PACKING: MFR A TYPE SIZE NO. RINGS n
MECH. SEAL: MFR A MODEL MFR'S CODE API CODE UTPXL. *

LJ

-■_/ ■ • • n T, > ,rr - • > /

if EE-A L CrAS/T-r Mr/.-. Z THOLE. NTT PPoPPL £HE
AUXILIARY PIPING:
C.W. PIPE PLAN .WITH FlC-S. Os.S. GtIJRING QpIPF

TOTAL C.W. REO’0. GPM. INCLUDE: flFL0W INDIC. n|VALVE "C"
PACKING INJECTION: FLUID= 8 °F. REQ’D- GPM n PSIG BASE PLATE
SEAL FLUSH PLAN // .WITH P^C.S. fls.S. p^TUBING Cl PI PE Vertical pumps

EXT. FLUSH FLUID- 8 °F. REQ*D= GPM 8 PSIG THRUST, LBS. UP, DOWN
AUX. SEAL PLAN . WITH flC.S. FJS-S. F)TUBING r)PIPE OTHER DETAILS PER PAGE NO.

QUENCH FLU 1 Dr
MOTOR ORlVCte: AFRrUX. WEIGHIS (LBS net each)
HP .S.F. .RPM .FRAME , V/}^ V/ 3 PH/ 60\tt PUMP ONLY MOTOR
MFR. .BEARINGS .LUBE BASE TURBINE
TYPE •INSUL. CLASS G AMPS. FULL LOAD SI ITWA
EHCL. XP .RISE °C 60 AMPS, LOCKED ROTOR AMBIENT*-?? °F MAX TO-^S op M|N.

INSTALLED □OUTDOORS □INDOORS
0 cl^-grF-div^. □non-hazaroous

COOLING WATER: TYPE
°F A PSIG IN. °F MAX A PSIG OUT

VERT. UNITS: FlVSS flyHS THRUST CAP.. LBS. UP DN.
TURBINE DRIVERS:

□ if BY PUMP VENDOR SEE PAGE___ ATTACHED
□ lF BY OTHERS: MFR. MODEL BHP

APPLICABLE DOCUMENTS: /SPQ'/*- '".'A (590 ■ I?-A-t . /PJO-SPAZ- /S9Q '50A V /SSO-SZA /
/5JO-3IA 2.
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FOSTER WHEELER CORPORATION CENT ^ 1FUGAL PUMPS PAGE / OF 2
REQUISITION NO. 1 DATE

FOR EPOA-FF /¥ - ?Z~ oaoi-/su / F.W. CONTRACT JS9/-/3//-o | V-f-7<T
SITE.. VSP i / V/P?' 5 FA rt$x. 'OOtA X FALLA SautX DA MD FA SU ^ERSEDEC BY CHANGE NO.
SERVICE T/. cppy F/LrpAr/o// fepo Cl ¥-7-0-76 P cs
NO. REQ'D Z ITEM NOS. P-O/O a//3 C2 CU Co

§
J,

g
u. NO. OF MOTORS REQ'D._

NO. OF TURBINES REQ'D

PUMP MFR.

ITEM NOS. 
ITEM NOS.
SIZE.& MODEL

SUPPLIED BY /'-'FA' MOUNTED BY
SUPPLIED BY _______________ MOUNTED BY

NO. STAGES

PteSfp /^r/C

(TFEMT1TIGTPNDTTTONS, EACH PUMPyZ?gE PA &£
Ll5U+©-^_^_...... ...... ................. ......... U.S.GPM s ph

P.T. °F. (MAX____
SP.GR. AT PT ____

VAP. PS IA a PT _ 

VIS. « PT _

CORR./EROS, FROM

U.S.GPM 9 PT: MIN ____  NORM
DISCI 
SUCT
DISCH. PSIG

. PS IGJJ4AX"T_____
'DIFE^-PS'l^
-TOTAL dTfFT'-MEAD^ FT. 

NPSHA. FT.

"RYD HP-.

CONSTRUCT ICN
NOZZLES
SUCTION
DISCHARGE

SIZE ANSI RATING FACING LOCATION

PF
F/yf)
T'-r

CASE-MOUNT 0 CENTERLINE nrP°T □ BRACKET 
-SPLIT: Q AXIAL [^RADIAL
-VOLUTE: Q SINGLE □DOUBLE DoiFFUSER
-DESIGN:____;__ PSIG « ______ °F. HYDRO TEST___

-AUX. CONNECTS: 0VENTS 0DRAINS 0GAGES

IMPELLER: DIA.: RATED_____  , MAX._____ , MIN.

0IN-LINE

0 _____ SHOp TESTS:
PSIG PERFORMANCE 

1 PSHR

TYPE.

]CASE A IMPELL.
MOUNTING 0 BETWEEN BEARINGS ^OVERHUNG Q_

WEAR RINGS: 01NLET ONLY 08OTH SIDES 0CASE ONLY 0(
BEARINGS: TYPE: RADIAL - i .THRUST = : __________________

LUBE: 0RING 0FLOOO 0FLINGER 0 M 1ST 0 PRESSURE
COUPLING: MFR:____________________ .MODEL: _______ ________________________

Dismantle a inspect .
HYDROTEST CASE 

HYDROTEST BOWLS

DRIVER 1/2 MTD BY: 0PUMP MFR. 0ORIVER MFR. 0PURCH.
GUARD TYPE:_______________________________________________________

PACKING: MFR A TYPE ______________
MECH. SEAL: MFR A MODEL __________

•>’ OP LFJUA.PCPAA/C-

_____ SIZE .
MFR'S CODE

.NO. RINGS ________

. API CODE C'CPXL ’

’ERFORMANCE
PROPOSAL CURVE NO._______________
RPM /7FOrnx NPSHR I WATER I, FT. .
MIN. CONTINUOUS U.S.GPM ________
ROTATION, VIEWING FROM COUPLING

W'lTH^ RATED IMPELLER:
efTtqi^ency at rated point

IF EFFvIS VISCOUS, WATEg^E^F. : 
BHP: RATED^x. NORM MAX

IF HP IS VISC>xBAfED WATER BHP
MAX. TOTAL HEAtL/FTN-.. __________
MAX. POSSIBLE DISCH. PR&S^. 

WIJH^ATED SUCT. PRESS. ='
ITH MAX

PSIG

SUCT. PRESS.

REQUIRED WITNESSED
r£S .VO

res A/O

MATERIALS:
0PUMP API CUSS

□----------
C-6

* G-A/OET Mri ErHyiEh'e PROPYLFNB

AUXILIARY PIPING:
C.W. PIPE PUN e. ,W ITH 0C.S. 0S.S. 0 TUBING 0PIPE

GPM. INCLUDE: 0FLOW INDIC. 0VALVE "C"
---------------------  « _ °F. REQ'D;___gpm fi___ pSIG

0C.S. 0 S.S. □ TUBING 0PI PE
EXT. FLUSH FLUID-_______________  8____°F. REQ'D=____ GPM 8 PSIG

0S.S.

TOTAL C.W. REQ'D. _ 

PACKING INJECTION: FLUID= _
SEAL FLUSH PUN 2- .WITH

BASE PLATE
VERTICAL PUMPS
THRUST, LBS. UP, DOWN

AUX. SEAL PLAN WITH QC.S. 0 TUBING 0PIPE OTHER DETAILS PER PAGE NO.

.......M....................
MOTOR DRIVERS:

UENCH FLUID;:

fS.F._
MFR.__________
TYPE__________

EHCL. XP 
VERT. UNITS:

_,RPM_____  .FRAME____
• BEARINGS _ _ _ _ _ _ ,LUBE _ _ _ _ _
• INSUL. CUSS B 

■ RISE °C 80
rivss riVHS THRUST CAP.

¥60 y/ 3 ph/ 6'Ohz

APPROX. WETGinS
PUMP ONLY. 

BASE

(LBS NET EACH)
MOTOR __________
TURBINE

AMPS,

AMPS,
LBS.

FULL LOAD___
LOCKED ROTOR. 

UP DN.

ISTTEDATA

TURBINE DRIVERS:
0IF BY PUMP VENDOR SEE PAGE. ATTACHED

AMBIENT*,?? °F MAX TQ-??0F MIN.
INSTALLED 0 OUTDOORS 0 INDOORS
0 CL>Z~-GR^-DIV 2- 0NON-HAZARDOUS

POOLING WATER: TYPE _______________________

APPLICABLE DOCUMENTS: /P >0 - /300A /SSO-38AI . fSSO-SOA?- , /SPO-SOAF- . /SPO- 92-A!
-S/A /

' y P

50



co
NO

cr\

FOSTER WHEELER ENERGY CORPORATION .pageof2.
REQUISITION NUMBER DATF

FOR EROA - FE-/V-3Z-O€><?/- /5Pt F.W. CONTRACT JS- 152/ /5P/-/3//-Q. if. 5-76

SITE A/SP LAWpAh/CE C-rAT/O.'J. .';/<7UX FAL.L'~. 5F?vr// OAKOTA su ^FRSFDFO R'i CHANGE NO. •
ITEM NOS. p ■ 2.10 A/ft Cl

C2
C3
CM

cs
Cfi

OPERATING CONDITIONS. EACH PUMP:

OPER.
LIQUID \A/A T'SfZ A,VA U.S. GPM 9 PT: MIN NORM £22. RTD 255 EFFICIENCY AT RATED POINT, %
<-.>/) 4 -jCut"r Y DISCH. PSIG RTD 2-8 IF EFF. IS VISCOUS, WATER EFF. -____

BHP: RATED NOW MAXP.T. °F. IMAX /CP 153 SUCT. PSIG (MAX. ~7 ) RTD O
SP.GR. AT PT 5. 75 DIFF. PSI 2.8 IF HP IS VISC., RTD. WATER BHP-
WP. PSI A 5 PT y- TOTAL DIFF. HEAD, FT. j?0 MAX. POSSIBLE TOTAL HEAD. FT.
VIS. ? PT 5. 3 , NPSHA, FT. 3<5> MAX. POSSIBLE DISCH. PRESS.: PSIG
CORR./EROS. FROM cMAA pA^Tk'LB <; WITH RATED SUCT. PRESS. »

WITH MAX. SUCT. PRESS.,

OPER.CASE ’',7 APT-C4P (C//A6 Akvarr 73. f**/ Fr')
LIQUID 77-/' A/Vp ' U.S.GPM 6 PT: MIN NORM /^/ RTD /Q$ EFFICIENCY AT RATED POINT, %
rOAU '"/JAr <IPPPP DISCH. PSIG RTD IF EFF. IS VISCOUS, WATER EFF. - 

BHP: RATED NORM MAX ’P r op. (MAX/tfTi 153 SUCT. PSIG (MAX. 7 i RTD O
SP.GR. AT PT 7.0/ DIFF. PSI 2-8 IF HP IS VISC., RTD. WATER BHP - 

MAX. POSSIBLE TOTAL HEAD, FT.VAP. PSI A * PT I/. TOTAL DIFF. HEAD, FT. £1}

VIS. ? PT /,/ <■).■ X NPSHA, FT. 2/ MAX. POSSIBLE DISCH. PRESS.: PSIG
CORR./EROS. FROM c/AAA p.\P r! F: g WITH RATED SUCT. PRESS. -

WITH MAX. SUCT. PRESS. -

OPER. CASE A/OP75A L. OPBPA /'/,'/Cr-
LIQUID L-FA mp Al/’P U.S.GPM 8 PT: MIN NORM RTD S6 EFFICIENCY AT RATED POINT, %

COAL c- .LAP OLPPPY DISCH. PSIG RTD Z8 IF EFF. IS VISCOUS, WATER EFF. -
BHP: RATED NORM MAXP.T.°F. !MAX /(f'5'1 /53 SUCT. PSIG (MAX. 7 ) RTD O

SP.GR. AT PT O.PP DIFF. PSI 28 IF HP IS VISC., RTD. WATER BHP =

MAX. POSSIBLE TOTAL HEAD, FT. ’VAP. PSI A 6 PT U TOTAL DIFF. HEAD, FT. £ S
VIS. S. PT 0.5 CA F NPSHA, FT. 2/ MAX. POSSIBLE DISCH. PRESS.: PSIG
CORR./EROS. FROM C//AP PA PTk'L XT<5 WITH RATED SUCT. PRESS.=

WITH MAX., SUCT. PRESS.-

OPER. CASE
LIQUID U.S. GPM S PT: MIN NORM RTD EFFICIENCY AT RATED POINT, %

DISCH. PSIG. RTD IF EFF. IS VISCOUS. WATER EFF. =____
BHP: RATED NORM MAXP.T.°F - IMAX 5 SUCT. PSIG (MAX. ) RTD

SP.GR. AT PT DIFF. PSI IF HP IS VISC., RTD. WATER BHP *
MAX. POSSIBLE TOTAL HEAD, FT.VAP. PSIA : PT TOTAL DIFF. HEAD. FT.

VIS. 3 PT NPSHA, FT. MAX. POSSIBLE DISCH. PRESS.: PSIG
CORR./EROS. FROM WITH RATED SUCT. PRESS. "

WITH MAX. SUCT. PRESS. -

A/oratfO <:lurn- c may co^rA/.v ///■ to /a% cua/z

f'> VF-A-r.-'f T-o Any/^S /F fr/A/ Ft-oIAS K /?EQaIKE/O F&fi vm/IAL
oParA r/.vc, cA-^e ______ ___________ ______ ____________
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FOSTER WHEELER CORPORATION CENT ?lFUGAL PUMPS PAGE / OF /
REQUISITION NO. DATE

FOR b. -ff -/^ - - oooj -/sz / F.W. CONTRACT /5j?/-/3//-R B-n-76
SITE/.-"'." IAwpe.vcb sta lyo.v s/O’./x falls . SAtjr/y Dakota $u 3ERSEDEC BY CHANGE NO. c?
SERV 1CE i-.^l - CL BA N i/KA '/■? Cl 3-W-76 cj c>
NO. REQ’D 2 ITEM NOS. P-Z/f a/p C2 ‘F-S.A-y 6 C4 Cb

NO. OF MOTORS REQ'D. 2. : ITEM NOS. __________SUPPLIED BY A'-r/y MOUNTED BY /VA/’
NO. OF TURBINES REQ'D____ : ITEM NOS. __________ SUPPLIED BY ________ MOUNTED BY _____________

PUMP MFR. /'C7>^ '.'yr SIZE & MODEL LMv-yil MO. STAGES o/sf

gj^rTMTcWmoNsTTAcirpuMP: Performance
LIQUID WA TER U.S.GPM 0 PT: MIN 20 NORM /“Y? RTD./70 PROPOSAL CURVE NO.

DISCH. PSIG RTD. ^PC1 RPM NPSHR (WATER), FT.
P.T. °F. (MAX 5 ) / 5 3 SUCT. PS 1G ( MAX. ^ ) RTD. O MIN. CONTINUOUS U.S.GPM
SP.GR. AT PT O. .78 DIFF. PSI 7,<?C ROTATION, VIEWING FROM COUPLING
VAP. PSIA a PT 4'- TOTAL DIFF. HEAD, FT. ////
VIS. 9 PT O. y/6 NPSHA, FT. WITH RATED IMPELLER:

EFFICIENCY AT RATED POINT, *CORR./EROS. FROM T'--/: L/A'i . >->zS. COz mvo HP. 2H-
IF EFF. IS VISCOUS. WATER EFF. =

CONSTRUCTION BHP: RATED NORM MAX
NOZZLES SIZE ANSI RAT 1NG FACING LOCATION
suction ion Dp </pa

IF HP IS VISC., RATED WATER BHP =____
MAX. TOTAL HEAD. FT.

DISCHARGE 3^0 AJF MAX. POSSIBLE DISCH. PRESS.: fulfil ,
WITH RATED SUCT. PRESS. =

CASE-MOUNT f~| CENTERLINE flFOOT GbRACICET ^IN-LINE fl WITH MAX. SUCT. PRESS. -
-SPLIT: rj AXIAL ®RADIAL
-VOLUTE; [“1 SINGLE pDOUBLE SDIFFUSER O 3H0D TESTS: red.iirfd witnessed

-DESIGN: PSIG 8 °F. HYDRO TEST PSIG PERFORMANCE Yb r, PD
-AIIX. CONNECTS: G VENTS G DRAINS fl GAGES PI NPSHR

IMPELLER: DIA.: RATED . MAX. . MIN. . TYPE OT' A/
MOUNTING PBETWEEN BEARINGS poVFRHIING Q DISMANTLE A INSPECT

V*A* RINGS: OlNLET ONLY DbOTH SIDES OcASE ONLY DcASE A IMPELL.
BEARINGS: TYPE: RADIAL -S/ 1/F .THRUST = {PAT/ypP

HYDROTEST CASE YP A A/O
HYOROTFST ROWIS

LUBE: □RING □FLOOD QfLINGER QmIST Q PRESSURE
COUPLING: MFR: .MODEL: 57/ LP£

DRIVER 1/Z MTD BY: ESPUMP MFR. □DRIVER MFR. □PURCH.
GUARD TYPE:

MATERIALS:

□ pump API CLASS
PACKING: MFR A TYPE SIZE NO. RINGS pt CASS ■■ STBBL.

MECH. SEAL: MFR A MODEL MFR’S CODF API Q.OV>TBFPXLK Z/\' re Pa/A L <: 3 1P
(2. p/'i /zp op ta'BO’■''AD

*bbal papft-t mtl : emy-LPNB ppopylbne

AUXILIARY PIPING :

C.W. PIPE PUN .WITH [~Jc.S. HS-S. OtUBING OpIPE

TOTAL C.W. REO’D. GPM. INCLUDE: flFL0W INDIC- nvALVF- "C"
nY .PACKING INJECTION: FLUID= ..... 9 °F. REQ’D- GPM p PSIG BASE PLATE
C ^ SEAL FLUSH PUN // .WITH Gc.S. HS-S. G TUBING HpIPE VERTICAL PUMPS

EXT. FLUSH FLUID- S °F. REO’D= GPM 8 PSIG THRUST, LBS. UP, DOWN

AUX. SEAL PLAN . WITH FIC-S. P]8-3- r)'n)BIHG nplPE OTHER DETAILS PER PAGE NO.
QUENCH FLU 1 Dir

MUlOfl DRIVLRS: APPROX. WEIGHIS (lbs net each)
HP .S.F. .RPM .FRAME . 750 V/ 8 PH/ 60 HZ PUMP ONLY MOTOR
MFR. .BEARINGS .LUBE BASE TURBINE
TYPE •INSUL. CLASS B AMPS, FULL LOAD SUE UA1A

ENCL. XP -RISE °C 80 AMPS. LOCKED ROTOR AMBIENT °F MAX T0~^5 °F MIN.
VERT. UNITS: HVSS FIyHS THRUST CAP. . LBS. UP DN. INSTALLED □ OUTDOORS □ INDOORS

0 cl7Z.-grF-div a. □non-hazardous

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

TUR3INF DRIVERS:

□ if BY PUMP VENDOR SEE PAGE___ ATTACHED
□ if BY OTHERS: MFR. MODEL BHP

APPLICABLE DOCUMENTS: /SSO-PTOOA , J5SO-38A! . /SJO-SOAZ . /SS>0-SOA¥ . /P9(0- 9ZA!
ABSO-A/AJ , . . ,
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FOSTER WHEELER CORPORATION CENT 31 FUGAL PUMPS PAGE / OF/
REQUISITION NO. I DATE

FOR ekca fe -/v •3.2. -ooo/- jez / F.W. CONTRACT /s-/ss/ /SR/-/3//S 1 2.-6-76
S ITEA"-/:’/.^H/A’rVCE STAT/OAf. S/OUX FALLS. SOMTA1 DAKOTA SU =ERSEDED BY CHANGE NO.
SERVICE '-exorvn staxe six's ref-lux puatp Cl 3-3-76 C3 C?NO. REQ'D 2. ITEM NOS. P-2-13 A/S c2 K-ZO-7T CU Co

MO. OF MOTORS REQ'D. S~ : ITEM NOS. _ _ _ _ _ _ _ _ _ _ _  SUPPLIED BY MFft MOUNTED BY P/Jrf/1 rtF/Z■

NO. OF TURBINES REQ'D_ _ _ _ ITEM NOS. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  SUPPLIED BY ___________ MOUNTED BY
PUMP MFR._ _ _ _ _ _ _ _ _ _ _ _ SIZE & MODEL _ _ _ _ _ _ _ _ _ _ _  NO. STAGES
OPERATING CONDITIONS, EACH PUMP: PERFORMANCE
liquid Ia/ATCR AA//7 u.s.gpm a pt: min 35 norm 32 vm.RZ PROPOSAL CURVE NO.
O/S<01770 G-A’S DISCH. PSIG RTD. 63 RPM NPSHR (WATER). FT.
P.T. °F. (MAXA'*?-5) ZOO SUCT. PSIG ( MAX. S5 ) RTD. /6
SP.GR. AT FT O. 9/ / O DIFF. PSI V7
VAP. PSIA 9 PT ) TOTAL DIFF. HEAD, FT. /SO

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

VIS. 6 PT O. / 3 NPSHA, FT. 5
CORR./EROS. FROM DROOL VFQ /VA3 ( CO 70. 5 Hvn hp 42

WITH RATED IMPELLER:
EFFICIENCY AT RATED POINT. %

IF EFF. IS VISCOUS. WATER EFF. -
CONSTRUCTION s/o/laR rdPEhiowGA/vc/ sta/vRARO
NOZZLES SIZE ANSI RATING FACING LOCATION
SUCTION OF S/OE

BHP: RATED NORM MAX

IF HP IS VISC., RATED WATER BHP =____
MAX. TOTAL HEAD. FT.

DISCHARGE Rf S/DE MAX. POSSIBLE DISCH. PRESS.: p$|G
WITH RATED SUCT. PRESS. =

CASE-MOUNT PI CENTERLINE FIfOOT FIbRACICET RIlN-LINE Fl 
-SPLIT: □AXIAL ^RADIAL
-VOLUTE: ^ SINGLE riDOUBLE DdIFFUSER □

WITH MAX. SUCT. PRESS. -

3H0° TESTS: required witnessed

-DESIGN: PSIG S °F. HYDRO TEST PSIG

-AIIX. CONNECTS: INVENTS P5DRAINS □ GAGES fl

PERFORMANCE Rp O 77 O
I PSH R

IMPELLER: DIA. : RATED . MAX. . MIN. . TYPF

MOUNTING nBE™EE;N BEARINGS fJOVERHUNG Q DISMANTLE 4 INSPECT

WEAR RINGS: □iNLET ONLY ObOTH SIDES OCASE ONLY DCASE A IMPELL.
BEARINGS: TYPE: RADIAL -&u t. «•/•/?/;'.'A . THRUST s ball n/r,isr/?

HYDROTEST CASE RES TVO

■IYDROTEST BOWLS
LUBE: □RING □FLOOD □fLINGER QmIST □ PRESSURE

COUPLING: MFR: .MODEL: P/Sr/P SPACED
DRIVER 1/2 MTD BY: EPUMP MFR. QdRIVER MFR. □PURCH.

GUARD TYPE:

MATERIALS:
□ pump API CUSS 3 - v

PACKING: MFR 4 TYPE SIZE NO. RINGS n •
MECH. SEAL: MFR 4 MODEL MFR'S CODE API CODE USPXL

LJ -........................

cr^.77B P OP EQUAL

seal GACf'ET f-/n. •• prUOLEME PPOPYLBA/E
AUXILIARY PIPING :

C.W. PIPE PUN J" .WITH □C.S. FlS-S. 0TUBING OPIPE

TOTAL C.W. REO'D. GPM. INCLUDE: HPLOW INDIC. [~IVALVE "C
PACKING I N.IFCTION: FLU 10= fl °F. REQ'D- GPH n PSIG BASE PLATE

SEAL FLUSH PLAN 2/ .WITH Rc.S. HS-S. P<1 TUBING HPIPE VERTICAL PUMPS
EXT. FLUSH FLUID- 9 °F. REQ'D- GPM 9 PSIG THRUST, LBS. UP. DOWN

AUX. SEAL PLAN , WITH flC.S. FlSS. Fl TUBING f}P\n OTHER DETAILS PER PAGE NO.
QUENCH FLU 1Dn

MOT01! DP IVORS: APPROX. WEIGHTS ilbs net each)

HP .S.F. .RPM .FRAME . 7 V/ 3 PH / 66 HZ PUMP ONLY MOTOR

MFR. .BEARINGS .LUBE BASE TURBINE
TYPE . INSUL. CUSS 73 AMPS, FULL LOAD Slit DAI A
ENCL. XP .RISE °C SO AMPS. LOCKED ROTOR AMBIEMT-*33°F MAX TO -Z5°P MIN.

VERT. UNITS: flvSS FlyHS THRUST CAP.. LBS. UP DN. INSTALLED g] OUTDOORS □iNOOORS

0 CLg-GRF-DIV_£:• □non-hazaroous 
COOLING WATER: TYPE

°F 4 PSIG IN, °F MAX 4 PSIG OUT

TURBINE DRIVERS:
□ if BY PUMP VENDOR SEE' PAGE____ATTACHED

□ if BY OTHERS: MFR. MODEL BHP

APPLICABLE DOCUMENTS: 7SQO -/3oop. /SS o - 3HA /. 7SJ>0-SOAZ . 75^0 - SOA¥ / S 70 - 32. A f
7530-31A 2. '
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MATERIAL REQUISITION.

FOSTER WHEELER ENERGY CORPORATION PAGE1 OF 1+

FOR EKDA-FE F.W.REF. 1E-1E92 REQUISITION NUMBER DATE
SITE SIOUX FALLS, SOUTH DAKOTA 1592-13U9-A 8/29/75
MATERIAL SLURRY FILTRATION PACKAGE SUPERSEDED BY CHANGE NO.:

ITEM A-202 Cl 3-26-76
TfTKrETRfi-Y ^ -nmrBTT.nPMT^jm ATWTTtf —TTOH^TT. TiMTmCY_______ C2 C5
PONTRAm1 NO. ramA-F® -iL-^p-nom-ic:?! C3 C6

INDEX

I. SCOPE

II. GENERAL

ill. NORMAL OPERATION

IV. START-frp OPERATION

V. GENERAL OPERATING REQUIREMENTS

VI. EQUIPMENT CONSIDERATION

VII. SITE CONDITIONS

VIII. UTILITIES AVAILABLE

IX. REFERENCES

1 P.O.NO. SUPPLIER;
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'FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1592-I349A „ ,
CHANGE NO. 1 PAGE 2 ^ k

I. SCOPE
for

This requisition covers the supply of a filtration package/separating the char-water 
slurry obtained from a coal gasification process. The type of filter shall be 
specified by the vendor. If more than one filtration 'unit is required, each shall 
be capable of operating independently. The filter or filters shall be capable of 
handling all operating conditions. c_i

II. GENERAL

The design of all equipment of vendors supply shall comply with all regulations 
applicable to the proposed location i.e. Sioux Falls, South Dakota. All materials 
to be of United States origin. Equipment shall be furnished in accordance with 
the applicable provisions of the latest revision of codes and specifications.

The design of this package should be based on the expected operating life of the 
pilot plant: 18 months.

The slurry during operation is mainly char particles, carbon dust and water plus 
dissolved gases consisting mainly of C02, MH3 and H2S. The slurry has been de- C-l 
gassed in an upstream stripper operating at about U PSIAf hence, the filter shall 
designed to operate somewhat above this pressure i.e. IJ?" to 20" Eg.
Provide exhaust heads to vent any hot vapors.

III. NORMAL OPERATION

The slurry will be at 150-155°• In one case the char-will have an apparant particle 
density of 20 lbs/ft-5 and in the second case 60 Ibs/ft . The loading and estimated 
particle size distributions are listed below:

Flow Rate lbs/hr
Water 16,1*25
Char & Carbon 780
Total 17,205

WEIGHT
PARTICLE SIZE (MICRONS) 20 LBS/FT3 60 lbs/ft3

0-0.01 0.07 0.07
0.01-0.05 11.1*8 12.00
0.05-0.10 21.51* 22.51*
0.10-0.50 11.03 11.51*
0.50-1.79 1.69 1.77
1.79-3.78 1*.1*8 i*.69
3.78-9.77 22.06 23.08
9.77-13.30 27.65 21*. 31

100.00 100.00
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FOSTER WHEELER CORPORATIONHATER I Al. REQUISITION NO.: 1592-I3I4.9A
CHANGE NO. 1 PAGE 3 OF ^

IV. STAHT-OP OPERATION

This operation differs from normal mainly in char particle size distribution and in 
total quantities of char and water, also the slurry may contain small amounts of 
oil and tar. Here again the slurry has been vacuum stripped in upstream equip­
ment at about 4 PSIA. Some residual H2S, NH3 and C02 dissolved in the slurry feed 
to the filter may be expected.

Slurry at 130-160°F.

The char particles are represented by two cases at 20 lbs/ft') and 60 Ibs/ft"5 as in 
normal operation, but will be of equal size distribution.

LBS/HR.
Water 68,815

Char & Carbon 13,437
Oil and Tar 1,000

83,232

Particle Size Microns

0.03
0.03
1.79

1.79 - 3-78
3-78 _ 9-77
9-77 - 13.28

13.28 - 32.02
32.02 - 64-32
6402 - 100.00

100.00 109.49
109.49 - 186.00
187.00 - 212.00
212.00 - 276.00
276.00 - 338.00
338.00 - 416.00
416.00 - 382.00
382.00 - 2000.00

Weight % (Estimated) 
0.00 
0.06
0.13
I. 04
0.73 3-00
II. 00 
12.00 
3-00
19.30
3.30
11.00
6.00
3.00
6.00
16.00

100.00

V. GENERAL OPERATING REQUIREMENTS

The filter cake should be as dry as possible consistant with economical opera­
tion of the proposed system. Vendor should have provision for washing prior to 
final cake dewatering. The filtrate should be as clear as possible. Vendor to 
check economics and/or equipment limitations involved in obtaining a filtrate 
having a maximum solids contents of 100,and 30 and 23 parts per million by weight.

C-l
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FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1592-131*91
CHANGE NO. 1 PAGE k 0F i*

Vendor to specify the means and degree of controlling through put.

Turndown capability of the filtration package should be based on a throughput 
of one-third (l/3) of the normal operation.

VI. EQUIPMENT CONSIDERATION

A rotary vacuum filter should be considered as the primary choice of equipment 
although a pressure filter, centrifuge or other equipment may be considered.

Should a rotary vacuum filter be furnished, included (but not necessarily limited 
to) should be; a) Vacuum Filter(s) with integral slurry tank, agitation and filter 
media, b) Precoat or filter aid facilites as may be required, and for each filter 
supplied: filtrate pump and spare, chute for discharge of filter cake to a 
collection hopper at grade. C-l

VII. SITE CONDITIONS

1. Altitude (above sea level) - 1315 ft.
2. Atmospheric Pressure li*.0 PSIA
3- Design Temperature - winter 

- summer
“* ?-) 25°F 

(+) 93 F
1*. Location - Outdoors
5- Type of Operation - Continuous
6. Earthquake Zone -» I
7- Wind Loading - 1590-1+0A1
8. Design Snow Loading « 35 psf

VIII. UTILITIES AVAILABLE

1. Power Motors:
200 HP & Above - i+OOO V, 3 0, 60 HZ
3/h HP thru 150 HP - 460 V, 3 0, 60 HZ
1/2 HP & Below - 115 V, 1 0, 60 HZ

2. Cooling water for bearings and seals is available at 85°F and 1*0 PSIG at the
equipment. The Vendor shall specify quantity required by the unit. C

IX. EEFEBENCES

1590-31A3 
1590-38Al 
1590-1*0A1 
1590-50A2 
1590-92A1 
1590-96A2 
1590-1300B

Centrifugal Pumps General Service 
Induction Motors
Wind, Snow, & Earthquake Loading
Gaskets & Surface
Preparation for Shipment
Noise Specification
General Notes Mechanical Equipment
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HATER IAL REQUISITION
FOSTER WHEELER CORPORATION PAGE 1 OF 5

FOR ERDA-FE F.W.REF.1^-1^91 REQUISITION number DATE
SITE SIOUX: FALLS. SOUTH DAKOTA 1 c;qT_T?7T-A 3-10-76
MATERIAL BAROMETRIC VACUUM SYSTEM SUPERSEDED BY CHANG E NO.:

ITEM A-203_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ^_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Cl 3-26-76 C4
ENERGY REEEARfTFT REVET,OPMENT A TWIN. - FOSSTT, ENERGY C2 C5
CONTRACT NO. ERUA-EE 1 Ji-3?-0001-1^21 C3 C6

INDEX

I. SCOPE

II. GENERAL

III. BASIS OP DESIGN

IV. MECHANICAL SPECIFICATIONS

V. SITE CONDITIONS

VI. STANDARDS AND SPECIFICATION

j P.O.NO. SUPPLIER:
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FOSTER WHEELER CORPORATIONMATERIAL REQUISITION NO.: 1591-1271-A
CHANGE NO. 1 PAGE 2 OF 5

I. SCOPE C-l

This requisition is for the design, fabrication and supply of a package 
vacuum system for the evacuation of steam, air and process gases from a 
system operating at 3-75 PSIA and 15>3 These vapors, less any steam 
condensed in the vendor's equipment must be then boosted to a pressure 
of 3k PSIA. The required instrumentation shall be included as part of 
the package.

Ill« GENEHAL

A. The design of all equipment of vendors supply will comply with all 
regulations applicable to the proposed location i.e. Sioux Falls,
S.D. All materials to be of United States origin. Equipment shall 
be furnished in accordance with the Standards noted in Part VI of 
this specification as well as the applicable provisions of the 
latest revisions of the following codes, specifications, etc., which 
may be revised to adjust classification and addition made as necessary 
to assume good practice.

1. Electrical - NEC - Class 1 - Group D, Division - 2
Class II- Group F, Division - 2

2. Safety - Federal Register (OSHA)

3. Other - State and Local Requirements

B. The following is required by ERDA-FE:

No subcontract shall be on a cost-plus-a-percentage-basis.

"This contract or purchase order pertains to the performance of 
ERDA-FE contract no. ll|-32~0001-15>21 between the United States and 
Foster Wheeler Energy Corporation and the sub contractor agrees 
that the Contracting Officer, ERDA-Fossil Energy or his authorized 
representative may inspect the plant and audit the books and records 
of the subcontractor with respect to work done or supplies, material 
and equipment furnished under this contract or purchase order."

Such requirements shall not apply to competively advertised procure­
ments, or standard "off the shelf" purchases of equipment or the 
subcontract or purchase order which is $10,000 or less.

C. The design of the package should be based on the expected operating 
life of the pilot plant of 18 months.

All instruments and controls furnished as part of the requisition 
shall be identified as to make and model and be subject to purchase 
approval.
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FOSTER WHEELER CORPORATIONMATERIAL REQUISITION NO.: 1591-1271-A
CHANGE NO. 1 PAGE 3

III. BASIS OF DESIGN

In the operating cases given below the term "start-up" does not mean 
short term evacuation but represents a true, continuously running 
condition and must be considered when evaluating economic alternatives, 
(see Sketch page 3)

Plow to E-215

LBS/HR NORMAL START-TIP
NH3 35-2 590
C02 32.1 75-7HpS 7.8 1*6.3
HpO 5661.0 10210.0
AIR * 32.0 33.05768.1 10l*2l*.3
* The air loading is not an integral part of the system but represents 

mechanical leakage only which was estimated on the basis of the 
volume of the upstream (not vendor's)equipment using "Standards for 
Steam Jet Ejectors," by the Heat Exchange Institute. The vendor 
shall comment on the method of estimating air leakage and to account 
for additional leakage of air into his proposed equipment.

Precondenser E-215
Inlet pressure - 3*75 psia 
Inlet temperature - 15>2°F

Second jet.

Discharge pressure - 3U psia 
Discharge temperature - By Tender

IT. MECHANICAL SPECIFICATIONS

A. Approximately 9000 Ibs/hr of process water will be available for
1 direct use in the barometric condenser BC-201, with or without^

precooling in exchanger E-216. This water is available at 1^0 F 
and will contain approximately 1*00 ppm each of NH3, C02 and H2S.

B. Steam - available at 1^0 PSIG with a 5-10°F superheat above 
saturation. Tender shall state required quantity and pressure.

C. Cooling water - available at 85°F for indirect use only. Tender 
shall state quantity required.

D. Materials of construction - Tender to specify

OF 5

C-l

C-l

C-l
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FOSTER WHEELER CORPORATION
HATER IAL REQUISITION NO.: 1^91-1271-ACHANGE NO. 1 PAGE

T. SITE CONDITIONS

1. Altitude (above sea level) _ 1315 ft
2. Atmospheric pressure - lit psia
3- Resign temp, summer 

winter
(+) 93J 
(-) 25°e

4 a Location _ Outdoors
Type of operation - Continuous

6. Earthquake Zone - I
7. Wind Loading _ 1590-itOAl
8. Snow Loading _ 35 PSP

VI. STANDARDS AJID JOB SPECIFICATIONS

A. The following documents shall he considered as a integral part of 
this Requisition:

1. 1590-10A1 Vessel Specification
2. 1590-UOA1 Wind, Snow & Earthquake Loading
3- 1590-46A1 Structural Steel
h. l590-i|6B19.1 & 2 Platforms
5. 1590-46B21.1 & 2 Ladders & Cages
6* 1590-50A2 Gaskets and Surface
7. 1590-83A1 Painting
8. 1590-92A1 Preparation for Shipment
9. 1590-96A2 Noise Specification

10. 1590-1100B General Notes
11. 1590-1200B General Notes
12. 1590-1900B General Notes

h OF 5

C-l

C-l
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FOSTtR WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1591-1271-A
CHANGE NO. 1 PAGE 5 OF 5

FLOW DIAGRAM

I "VENDOR SUPPLY "*]
IMSIDE DOTTED LIME_ _

2ND STAGE JET 1
J-202 I

STEM

BAROMETRIC 
WATER COOLERBAROMETRIC 

CONDENSER 
^ BC-201

____ I
E-216

1ST STAGE JET
SEMI­
CLEAN
WATER

J-201

STEM
T-SLU&RY 
VACUUM CONDj 

, E-21g ELEVATION 
BY VENDOR

SLURRY
VACUUM
SEPARATOR
D-213

ELEVATION 
BY VENDOR

FROM ENTRAINMENT SEPARATOR WATER TO 
PROCESS
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MATERIAL REQUISITION

FOSTER WHEELER CORPORATION PAGE

FOR R-R-na—to F.W. REF. REQUISITION NUMBER DATE
SITE SIOUX FALLS, SOUTH DAKOTA 1591-1343-C 5/21/75
MATERIAL SCRUBBER PACKAGE (A-20U) SUPERSEDED BY CHANG E NO.:

ENERGY RESEARCH & DEVELOPMENT ADMINISTRATION Cl 6/17/7$ C4
FOSSIL ENERGY LOCATION - NSP LAWRENCE STATION C2 6/30/75 C5
SIOUX FALLS, S.D. C3 3/10/76 C6

INDEX

I SCOPE

II GENERAL

III BASIS OP DESIGN

IV MECHANICAL SPECIFICATIONS

V SITE CONDITIONS

VI UTILITIES AVAILABLE
VII STANDARDS AND JOB SPECIFICATIONS

1 P.O.NO. SUPPLIER:
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FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1591-13430
CHANGE NO. 3 PAGE 2 OF 7

I. SCOPE
This requisition covers the design, fabrication and supply of a venturi-type scrubber 
system (including recirculating pump) to remove char particles and carbon dust 
from gasifier effluent gas. Vendor to confirm water requirements and advise 
on slurry concentration and blowdown rate. Package to includes

S-202 Gas Scrubber (c-3)
P-206 A/B Gas Scrubber Pump & Spare (c-3)

II. GENERAL
A. The design of all equipment of vendors supply will comply with all regulations 

applicable to the proposed location i.e. Sioux Falls, S.D. All materials 
to be of United States origin. Equipment shall be furnished in accordance with 
the standards noted in Part VII of this specification as well as the applicable 
provisions of the latest revisions of the following codes, specifcations, etc., 
which may be revised to adjust classification and addition made as necessary 
to assume good practice.

1. Electrical - NEC- Class I - Group D, Division-2 (c-3)
Class II - Group F, Division-2

2. Safety - Federal Register (OSHA)

3. Other - State & local requirements

B. The following is required by ERDA-FE:

No subcontract shall be on a cost-plus-a-percentage-basis.

"This contract or purchase order pertains to the performance of ERDA-FE 
contract no. 14-32-0001-1521 between the United States and Foster Wheeler 
Energy Corporation and ths subcontractor agrees that the Contracting Officer, 
ERDA-Fossil Energy or his authorized representative may inspect the plant 
and audit the books and records of the subcontractor with respect to work 
done or supplies, material and equipment furnished under this contract or 
purchase order."
1Such requirements shall not apply to competively advertised procurements, or 
standard "off the shelf" purchases of equipment or the subcontract or pur­
chase order which is $10,000 or less.
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FOSTtR WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1591-13143-C
CHANGE NO. ^

BASIS OF DESIGN

A. Gas Properties

1. Fluid Type: Effluent gas from coal gasification
2. Composition:

COMPONENTS VOL %

CO 8.49
H2S 0-53
COS .05
CH, 3.57
Ho^ 12.44
C§ 17-56
N_ 47- 58
nI 0.43
V

9; 35

TOTAL 100.00

3. Pressure

a. Normal inlet pressure: 394 PSIG
b. Atmospheric Pressure; 14.0 PSIA

U e Temperature

a. Inlet temperature

Normal: 300°F (Gas Dew Point - 280°P)

b. Desired outlet temperatures 265UF
5. Plow

a. pounds / hour: 191,205
b. SCiM: 50,835 (@ 60°P, 14.7 PSIA)

6. Density: 1.21; Ibs/ft^ @ inlet conditions

7. Viscosity: 0.023 CPS @ inlet conditions

PAGE 3 OF 7

(c-3)

(c-3)

(c-3)
(c-3)

(c-3)
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FOSTtR WHEELER CORPORATION
MATERIAL REQUISITION NO.: l591-13l*3-C
CHANGE NO.g PAGE U OF 7

III. BASIS OF DESIGN (Cont'd)

A. Gas Properties (Cont'd)

8. Compressibility Factor = 1.00

B. Solids Properties
1. Densities - Two Cases

a. Case 1

Apparent particle density: 20 Ibs/ft^

b. Case 2
Apparent particle density: 60 Ibs/ft^

2. Design solids flowrates: (a) 1360 Ib/hr @ Pp = 20 lb/ft^
(b) 1300 Ib/hr @ Pp = 60 lb/ftJ

3. Dust loading, grains/acf

a. At inlet : 20 Ibs/ft3 case = 62 GT/ACF 60 lb/ft3 case = 39 GE./ACF

b. Required at outlet: less than 0.1 GR/ACF C-3
1+. Particle Size

SIZE RANGE 
MICRONS

Distribution
20 lbs/ft3case

LBS/HR
60 lbs/ft3case

LBS/HR

< 0.01 1 1
0.01 to 0.03 136 136
0.03 to 0.10 293 293
0.10 to 0.30 150

m0.30 to 1.79 23
1.79 to 3.78 6l 61
3.78 to 9.77 300 300
9-77 to 13.3 376 316

1360 1300
Turndown: Scrubber will have turndown capability to 33 l/3%*
1. Inlet pressure at turndown: 122 PSIG C-3
2. Gas flow at turndown

£l« 66,393 lbs/hr C-3
b. 16,91+3 SCJM (60°F, 11+.7 PSIA) C-3

3. Solids flow at turndown

a. 1+33 lbs/hr for 20 lbs/ft3case

b. 1+33 lbs/hr. for 60 Ibs/ft3
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MATERIAL REQUISITION NO.: 1591-13^30 . AC
CHANGE NO. 3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ PAGE 5 7

FOSTER WHEELER CORPORATION

III. BASIS OF DESIGN

C. Turndown: Scrubber will have turndown capability to 33 l/3%*
!+. Dust loading at turndown

(a) 62 grains/ACF for 20 Ibs/ft/ case
(b) 59 grains/ACF for 60 Ibs/ft^ case

IV. MECHANICAL SPECIFICATIONS
A. Design Conditions

1. Temperature = i|00°F
2. Pressure = 1+70 psig

B. Maximum allowable pressure drop: 20 psi

c-3

0. Material of Construction - Vendor to specify.

D. Scrubber to be furnished with the following instrument connections as a
minimum: c-3

Two (2) level control taps
Two (2) level gauge taps
One (l) thermocouple connection
One (l) low level pump cut-off switch

V. SITE CONDITIONS

1. Altitude (above sea level)
2. Atmospheric Pressure
3. Design Temp. Summer

Winter
U. Location
5. Type of Operation
6. Earthquake Zone 
7• Wind Loading

0-29 ft.
30-1+9 ft.
50-99 ft.

100-L99 ft.
VI. UTILITIES AVAILABLE

1. Power - Motors
l/2 hp & below - 115 v, 10 60 hz
3/1+ hp to 150 hp - i|60 v, 3 0 60 hz

1313 ft 
1L.0 psia 
93°F 
-25 F
Outdoors
Continuous
I

20 psf
25 psf 
30 psf 
I4.0 psf
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FOSTER WHEELER CORPORATIONMATERIAL REQUISITION NO.: 1591-1343C
CHANGE NO. 3 PAGE 6 OF 7

VI. UTILITIES AVAILABLE (Cont'd)
2. Scrubbing Water

a. Supply temperature: l80°p
b. Supply pressure: 420 psig
c. Contained Solids: 0.03 wt% suspended solids
d. Dissolved gases: water at l80°P saturated with NHy COS, H^S & 00^

e. Plow rate: 14,089 lbs/hr

VII. STANDARDS AND JOB SPECIFICATIONS
A. The following documents shall be considered as an integral part of this

requisition: (c-3)

1. 1590-10A1 Vessel Specification
2. 1590-40A1 Wind, Snow & Earthquake Loading
3- 1590-46A1 Structural Steel

4. 1590-46B19.1 & 2 Platforms
5- 1590-46B21.1 & 2 Ladders & Cages
6. 1390-50A2 Gaskets and Surface
7. 1590-59B13.1 HP Flanges
8. 1390-83A1 Painting
9- 1390-92A1 Preparation for shipment

10. 1390-96A2 Noise Specification
11. 1590-HOOB General Notes
12. 1390-1900B General Notes
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mSIER WHEELER CORPORATION CrNTRiriJGAI, PIIMIT,

TJO CONTRACT 1^ -1^91
South,Dakota,

[OR _.W)k-FE___
^ 1 ' ^ Sioux-kalls,
5[.RVICT_
NO. REO'D_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

NO. OF HOTORS REQ’D. 2 ■ ITEM ROS.P-206A/B SUPPLIED BY
NO. OF TURBINES REQ’D_____: ITEM NOS. _______|___  SUPPLIED BY

Pl'MP MFR. SIZE & MODEL _ _ _ _ _ _ _ _ _ _

Gas Scrubber, Pump
? HEM NOS. P-206 A/B

^QII IFtI I'I UN NO. '
PAGE ? OF ?

1S91-1TI.iT C
DATE

SUPERSEDED I1Y CHANGE
6/I2/7S

Cl

,C2l

CJ

CM

NO.
C5
Co

____ MOUNTED BY
___  MOUNTED BY
HO. STAGES

CTt'l-'AI FUG GONDII IONS, each' Hii'IP:
U.S.GPM 0 PT; MIN

'ERfORMANCE
LIQUID NORM

P.T. °F. MAX____
SP.GR. AT PT
VAP. PSIA « PT___
VIS. 1 FT ________
CORR. EROS. FROM

DISCH. PSIG .
SUCT. PSIG ! MAX., 
01FF. PSI 
TOTAL DIFF. HEAD, 
NPSHA, FT.

FT.

RTD.,
RTD.,
RTD.

HYO HP..

CONSTRUCT ICH
NOZZLES 

SPOT ION 

DISCHARGE

SIZE ANSI RATING FACING LOCATION

CASE-MOUNT Q CENTERLINE DfOOT DbRACKET QlN-LINE 

SPLIT; □AXIAL □RADIAL

-VOLUTE ; □SINGLE □DOUBLE □ 0 I FFUSER □ ______ _
-CTSIGN ;______ PSIG »_______°F . HYDRO TEST_______ PSIG

oHO®TESTS:

-AIL*. CONNECTS; DvENTS D DRAINS Q GAGES Q______________________

IMPELLER: DIA. ; RATED_____ , MAX .______ , MIN ._______  . TYPE_______________
MOUNTING □BETWEEN BEARINGS □OVERHUNG Q ____________

WEAR RINGS: QlNlET ONLY □BOTH SIDES QcASE ONLY QcASE A IMPELL.

BEARING: TYPE: RADIAL ; __ _______ _ , THRUST =_____________________________
LUBE: □RING

COUPLING: MFR:______________

PERFORMANCE
TPSHR

□flood □flinger Qmist Q PRESSURE 
•MODEL: ________________________________

DRIVER 1 '? MfD BY;
GUARD TYPE:________

PACMNG: MFR TYPE _____
MECH. ST AL: MFR X MODEL ___

QniMP MFR. □or I VER MFR. □ PURCH.

SIZE
MFR’S CODE

.NO. RINGS 

. API CODE

PROPOSAL CURVE NO. ______________
RPM______ _ NPSHR I WATER I, FT.
MIN. CONTINUOUS U.S.GPM ________
ROTATION, VIEWING FROM COUPLING

WITH RATED IMPELLER:
EFFICIENCY AT RATED POINT, %__

IF EFF. IS VISCOUS, WATER EFF. 
BHP; RATED _____  NORM______ MAX

IF HP IS VISC., RATED WATER BHP =_ 

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

WITH RATED SUCT. PRESS. =
■ WITH MAX. SUCT. PRESS, r

PSIG

REOUI RED WITNESSED

DISMANTLE l INSPECT 

HYDROTEST CASE 

IYDROTEST BOWLS

HATCH IMS:
□ pump API CLASS

□ ~--------

AUXI I I A,TV PIPING '
C.W. PIPE PUN ______  .WITH

TOTAL elw. REQ'D. _____
PACKING INJECTION; FLUID= _ 

SEAL FIUSH PLAN .WITH
F.Xr . FLUSH FLUID- ____ _

AUX. OF AL PLAN WITH

□c.s. Ds-s. □tubing Dpi pe

GPM. INCLUDE; OfLOW INDIC. □VALVE "C" 

_________  ___ « „ °F. REQ’D; GPH p PSIG
□ c.s. □ s.s. □tubing Dpipe

______«_____°F. REQ’D^_____ GPM 0_______PSIG

Qs.s.

RASE PLATE
VcRTICAL FTIMH3

□ c.s. Q TUBING QPIPE
THRUST, LBS. _______  UP, __
OTHER DETAILS PER PAGE NO.

DOWN

QlIfNCM FLU 10-
'■'.OIOR SHIVCIM APPROX. WC I SI ITS

,S.F. ,RPM

MFR.  __________ .BEARINGS Ball, LUBE
type So. Gage-insiil. class B
ENCL.ATEFC___ .RISE nC _____
VERT. UNITS: FTySS f~1VHS THRUST CAP

.FRAME , i|60 V / 3 PH /60 HZ 
Grease _ _ _ ^

PUMP ONLY.
BASE

I LBS NET EACH I
MOTOR __________
TURBINE

AMPS.
AMPS,

LBS.

FULL LOAD ___
LOCKED ROTOR. 

UP DN.

Silt UAIA

HINT I NC OR I VCRS:
□ if DY PUMP VENDOR SEC PAGE.
□ lF BY OTHERS: MIR.

ATTACHED
MODEL BHP

AMBIENT 93 °F MAX TQ-25>of MIN.
INSTALLED 0 OUTDOORS □INDOORS

fXIcL I -grB-div 2. □non-hazaroous

COOLING WATER: TYPE _______________________
11F A PSIG IN, °F MAX A PSIG OUT

(c-3)

APPLICABLE DOCUMENTS; 1S90-11AT
1S'90-16A1
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FOSTER WHFFI FR FNFRfiY CORPORATION PR0P0R'riONING PUMPS PAGE / OF/
REQUISITION NUMBER DATE

FOR £/?r>A~fe-/4-3Z &ooi-/sst 1"-W. CONI RAC r /5-/59/ /59/-/3/S-A V z- -y£
S 1 JE A/SP LA WPENCE STAT/OA/. S/OUX FALLS. Sou TP OAKPTA SU 3ERSEDED BY CHANC E NO.:
1TEM HO. /A -20*1 SERVICEccsrqosioP iNP/MT<srZ PNC- Gl C5

MFR. ^ MCOEL NO. REO'D.ok/e C2 CU Cb
PROCESS REQUIREMENTS: PUMP DRIVER: (BY pump hfrj PACKAGFWIT: K|req-d. nnoHE

LIQUID 5% WNIfi/TOP SOLUT/0W MOTOR: TANK (WITH LEGS A PUMP PLATFORM 1:

TEMP. . °F. 5(9- /OO MFR. U.S. GAL. CAPACITY £70

SP.GR. /, O HP MATERIAL ^

HPS HA,FT. RPM TYPE COVER N/A'GEO

U.S.GPH: MAX. 2.5 SERVICE FACTOR /. O TYPE BOTTOM

MIH. O V./PH./HZ. //s///6a MIXER BRACKET

DISCH. PSIG ¥00 ENCLOSURE X-/^ DIA. X HEIGHT
SUCT. PSIG O TYPE TOTAL UNIT HEIGHT

DIFF. PSI (/-O O FRAME NO. FILL CONN, n &<•

F.L. AMPS FILL CONN. *2

MIN.fteO’O CONTROL A7AA/UA l L.R. AMPS. OVERFLOW CONN,

Pc-W/J/NK INSUL. CLASS fi DRAIN CONN.

PUMP DATA:
NO. OF HEADS

°C. RISE go DRAIN PLUG
DRAIN VALVE

PLUNGER DIA. GAGE GL. CONNS.

MAX. STROKE GEAR: GAGE A COCKS yf-^

RPM MFR. HEATER SPEA/V PA/PS
U.S.GPH MAX. SATO) BHP CJt’&n/r, src-ApY)

MIN. SERVICE FACTOR LEVEL SWITCH
MAX. WORK. PSIG' TYPE FLOAT
HYDROTEST PS 1G PIPING SYSTEMS:

PSV SET. PSIG MATERIAL

NPSHR FT. COUPLING: SIZE/RATING:

MAX. TEMP. °F MFR. SUCT.PI PE

NET BHP REQ’D TYPE DISCH. PI PE

CONTROL METHOD MODEL PSV.DISCH.PIPE
PSV

CHECKS: TYPE SUCT. STRAINER

NO. PER VALVE GUARDS : SUCT.DRAIN

PACKING TYPE COUPLINGS SUCT. BLOCK VALVE

SUCTION: SIZE MOVEMENTS DISCH.BLOCK VALVE
RATING MAT'L.

DISCH.: SIZE (GUARD REQ’D. FOR ALL EXPOSED 
MOVING PARTS AND COUPLINGS)

DISSOLVING BASKET: QyES jjgjHO

RATING MATERIAL

PUMP MATERIALS: SHOP TESTS: reo'o. witness MIXER (AGITATOR) : DyES BnO
CYl INDFR OR HEAD 3/& S S HYDROTEST PUMP YE f NO MFR.
PI UNQFB 3/ 6 fS PUMP MFCHM RUM MODEL
0 1 APHftAftM PUMP PERFORMANCE YES A/O MOUNT METHOD ...........
VALVES: CHECKS MIXER MECH’L.RUN SHAFT MATERIAL 5

SEATS CHECK CONTROLS IMPELLER MAT'L.

BODY SET PSV DRIVER:

PLUNGE* GUIDE HP
LANTERN RING SITE DATA: □indoor |3outdoor RPM

GUN© KTcl. JL-gs■ F -biv. 2-. 
□non-hazardous.

ambient+j?3 °f. max. a-25'°f. min.

V./PH./HZ
PACKING ENCLOSURE
BASEPLATE TYPE
HOUSING FRAME F.L. AMPS

IaPPLiCASLE bOCUMENTS: L.R. AMPS

NOTES: GENERAL NOTES /5 90-/HO<9 A INSUL. CLASS
MOTOR SPEC. /5.90 - -JSA t OC. RISE
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MATERIAL REOU IS IKON

FOSTER WHEELER CORPORATION PAGE 1 OF I*

FOR •RRDA-TPP! F.W. REF. 15-1591 REQUISITION NUMBER DATE
SITE SToinr •pat,t.r] snnw TiAim'PA 1 ^91-1 III ?A 1-22-76
MATER 1AL SOLIDS STRIPPER ENTRAINMENT SEPARATOR (S-20M SUPERSEDED BY CHANG E NO.:
ENERGY RESEARCH & DEVELOPMENT ADMINISTRATION Cl
FOSSIL ENERGY - LOCATION - NSP LAWRENCE STATION C2 C5
SIOUX FALLS, S.D. C3 C6

UTOEX

I

II

III

rv
v
VI

SCOPE

GENERAL

BASIS OP DESIGN 

MECHANICAL SPECIFICATIONS 

SITE CONDITIONS

STANDARDS AND JOB SPECIFICATIONS

J P.O.NO. SUPPLIER:
71



foster wheeler corporationMATERIAL REQUISITION NO.: 159X-13U2A
CHANGE NO. 0 PAGE 2 OF ^

I. SCOPE

This specification covers the requirements for a scrubbing-type 
separator to remove char particles and carbon dust which may be 
entrained in the effluent vapor from a steam stripping tower.
The scrubber shall consist of one or more stages of separating vanes 
with provision for contacting the gas with water via spray nozzles 
or other means.

XX. GENERAL

A. The design of all equipment of vendors supply will comply with
all regulations applicable to the proposed location i.e. Sioux Palls, 
S.D. All materials to be of United States origin. Equipment shall 
be furnished in accordance with the standards noted in Part VI of 
this specification as well as the applicable provisions of the 
latest revisions of the following codes, specifications, etc., as 
noted below which may be revised to adjust classification and 
addition made as necessary to assume good practice.

1. Safety - Federal Register (OSHA)

2. Other - State & local requirements

B. The following is required by ERDA-FE:

No subcontract shall be on a cost-plus-a-percentage-basis.

"This contract or purchase order pertains to the performance of 
ERDA-FE contract no. 11+-32-0001-1521 between the United States and 
Foster Wheeler Energy Corporation and the subcontractor agrees that 
the Contracting Officer, ERDA-Fossil Energy or his authorized 
representative may inspect the plant and audit the books and records 
of the subcontractor with respect to work done or supplies, material 
and equipment furnished pnder this contract or purchase order."

Such requirements shall not apply to competively advertised procure­
ments, or standard "off the shelf" purchases of equipment or the sub­
contract or purchase order which is $10,000 or less.
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III. BASIS OF DESIGN

A. Process Gas Conditions

1. Gas Flpw:

Ib/hr 
lb moIs/hr 
avg. M.W.

Normal

3171
173-918.23

Maximum

8060
1+39.1
18.35

The gas is essentially steam with up to 2.5 vol % of contained 
gases consisting mainly of COg, HgS & NH_.

2. Inlet Pressure: 20 PSIG (atmospheric press. = II4.O PSIA)

3. Inlet Temperature: 260°F

1;. Allowable Pressure Drop: 0.5 PSI max. including nozzle losses

B. Solids Removal

1. Quantity of solids to be removed is estimated to be I4.O-6O lbs/hr 
based on a mist entrainment of 2% by weight of the total vapor to 
be treated.

2. The separated solids and scrubbing water are to be discharged 
continuously and will be returned to the bottom of the stripper 
tower via Purchasers piping.

3. Degree of solids removal: Vendor to specify.

C. Scrubbing Water

1. Quantity available: to 3 GFM (Vendor to state his 
requirements)

2. Water Temperature: 256°F

3- Pressure: Water is available at Vendor's 
required pressure
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CHANGE NO. 0 PAGE it 0F k

IV. MECHMICAL SPECIFICATIONS

A. Design Pressure: $6 PSIG

B. Design Temperature: 3?0°P

C. Separator to be side inlet and mounted directly on the outlet 
nozzle (Conn. #2) of slurry stripper, T-20it. Lugs shall be 
provided for support from T-20it as required.

D. Material of Construction - Vendor to specify.

V. SITE CONDITIONS

1. Altitude (above sea level) - 1315 ft
2. Atmospheric Pressure - lil.O psia
3- Design Temp. Summer

Winter
93°F
-25°F

u. Location - Outdoors
3. Type of Operation - Continuous

VI. STAEDAJRDS AND JOB SPECIFICATIONS

A. The following documents shall be considered as an integral part 
of this requisition:

1. 1590-10A1 Vessel Specification
2. 1590-1+6A1 Structural Steel
3- 1590-30A2 Gaskets and Surface

4. 1590-83A1 Painting
3. 1990-92A1 Preparation for shipment
6. 1990-1100B General Notes
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MATERIAL REQUISITION
FOSTER WHEELER CORPORATION PAGE i OF I*

1 FOR ERDA-FE F.W.REF.15-1591 requisition number DATE
SITE ktatty T?&T,T.fiJ SOUTH DAKOTA 1591-13L.2B 3-22-76
MATERIAL VACUUM FLASHER ENTRAINMENT SEPARATOR fS-205'S SUPERSEDED BY C -IANG E NO.:
ENERGY RESEARCH & DEVELOPMENT ADMINISTRATION Cl C4
FOSSIL ENERGY - LOCATION - NSP LAWRENCE STATION C2 C5
SIOUX FALLS. S.D. 03 C6

INDEX

I SCOPE

II GENERAL

III BASIS OP DESIGN

IV MECHANICAL SPECIFICATIONS

V SITE CONDITIONS

VI STANDARDS AND JOB SPECIFICATIONS

1 P.O.NO. SUPPLIER:
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FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1591-13I+2E

I. SCOPE

PAGE 2 OF

This specification covers the requirements for s scrubbing-type 
separator to remove char particles and carbon dust which may be 
entrained in the effluent vapor from a vacuum stripping tower. 
The scrubber shall consist of one or more stages of separating 
vanes with provision for contacting the gas with water via spray 
nozzles or other means.

II. GEMERAL

A. The design of all equipment of vendors supply will comply with 
all regulations applicable to the proposed location i.e. Sioux 
falls, S.D. All materials to be of United States origin. Equip­
ment shall be furnished in accordance with the standards noted in 
Part YI of this specification as well as the applicable provisions 
of the latest revisions of the following codes, specifications, etc., 
as noted below which may be revised to adjust classification and 
made as necessary to assume good practice.

1. Safety - federal Register (OSHA)

2. Other - State & Local Requirements

B. The following is required by ERBA-fEs

No subcontract shall be on a cost-plus-a-percentage-basis.

"This contract or purchase order pertains to the performance of 
ERDA-EE contract no. ll+-32-0001-1521 between the United States and 
foster Wheeler Energy Corporation and the subcontractor agrees that 
the Contracting Officer, ERM-fossil Energy or his authorized 
representative may inspect the plant and audit the books and records 
of the subcontractor with respect to work done or supplies, material 
and equipment furnished under this contract or purchase order."

Such requirements shall not apply to competively advertised procure­
ments, or standard "off the shelf" purchases of equipment or the 
contract or purchase order which is $10,000 or less.
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III. BASIS OF DESIGN

A. Process Gas Conditions

1. Gas Plow:
Normal Maximum

Ib/hr 
lb mols/hr 
avg. M.W.

Slbh 10,110
318 55118.06 18.35

The gas is essentially steam with up to 2.5 vol % of contained 
gases consisting mainly of CO2, H^S & NH^.

2. Inlet Pressure: i). PSIA (atmospheric press. = ll;.0 PSIA)

3. Inlet Temperature: 153°F

I4. Allowable Pressure Drop: 0.25 PSI max. including nozzle losses

B. Solids Removal

1. Quantity of solids to be removed is estimated to be I4.O-6O lbs/hr 
based on a mist entrainment of 2P/o by weight of the total vapor to 
be treated.

2. The separated solids and scrubbing water are to be discharged 
continuously and will be returned to the bottom of the stripper 
tower via Purchaser's piping.

3. Degree of solids removal: Vendor to specify.

0. Scrubbing Water

1. Quantity available: to 3 G-PM (Vendor to state his 
requirements)

2. Water Temperature: i53°F

3. Pressure: Water is available at Vendor's 
required pressure
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FOSTfcR WHEELER CORPORATION 
MATERIAL REQUISITION NO.: 1591-13U2E
CHANGE NO. 0 PAGE

IV. MECHANICAL SPECIFICATIONS

A. Design Pressure: 16 PSIG & F,V.

B. Design Temperature: 330°F

C. Separator to be side inlet and mounted directly on the outlet 
nozzle (Conn. #l)of slurry stripper, T-205. Lugs shall be 
provided for support from T-205 as required.

D. Material of Construction - Vendor to specify.

V. SITE CONDITIONS

1. Altitude (above sea level) - 1315 ft
2. Atmospheric Pressure - lU.O psia
3- Design Temp. Summer

Winter
— 93°F

-25°F
h. Location _ Outdoors
5. Type of Operation - Continuous

VI. STANDARDS AND JOB SPECIFICATIONS

A. The following documents shall be considered as an integral part 
of this requisition:

1. 1590-10A1 Vessel Specification
2. 1590-1+6A1 Structural Steel
3- 159O-50A2 Gaskets and Surface
h- 1590-83A1 Painting
5. 1590-92A1 Preparation for shipment
6. 1590-llOOB General Notes

S
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FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

ENG. FLOW SHEET NO. OP-751-576 ( FS//24) SLURRY PROCESSING

15-1591
5

REVISION
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(6)
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(7) (8)

1

(16a)

I
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(17a)

iil

U6b)

2

ii

(17b)

ill

(16c)

s

11

(17c)

iij
SLURRY TO T-204 NORMAL: 1
FT-2201 4" CHAR SLURRY 17000 H00 1.0 .977.74 .2/ .6 260 35 - - - - - ~lU7c - - AVOID INTERNAL OBSTRUCTIONS 1

1000
SOLIDS

FR-2201 MAXIMUM:
80900 H90 30

13500
SOLIDS

STEAM TO T-204
FT-2202 6'’ LP STEAM 8000 120 30 18.02 .016 3 )7 74 72 72 70 79 77
FIC-2202
FV-2202 6" LP STEAM 8000 120 30 13.02 .016 307 72 34 70 34 77 34 - NO c

STEAM TO T-205
FT-2203 4" LP STEAM 5000 120 20 18.02 .016 30 7 74 72 72 70 79 77
FIC-2203 !
FV-2203 4"/6" LP STEAM 5000 120 20 U.C2 .016 307 72 4 70 4 77 4 _ NO c

FT-2204 (WATER TO 5-204) 1" PROCESS 1500 120 30 1 .0 .94 .18 33 3206 ?56 518 516 _ _ _ _ _ _ 1
WATER

FI-2204 1
FT-2207 (WATER TO S-205) 1" PROCESS 1500 120 30 1.0 .98 .45 4 3206 153 494 49? _ _ _ _ _ 1

WATER
FI-2207 1

FT-2206 (STEAM TO SETS) 2” MP STEAM 1300 120 30 18.02. .016. 41 0 164 16? 1
FI-2206 1
FCV-2208 (P-2n A) 4” PROCESS A _ _ 1 0 98 .45 4 n 3706 1 5 3 A9A 1 5 *FL0W FOLLOWING PUMP SELECTION

WATER USE YARWAY ARC OR EQUAL
FCV-2209 (P-?n B) 4" PROCESS A _ _ 1 n 98 AS 4.0 390A 1 53 AQA

WATER

t
FORM NO (110)-25B



FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

ENG. FLOW SHEET NO. OP-751-576 (FS//24) SLURRY PROCESSING

i5-1591 _____
5

1
n at f 3/16/76 4/21/76

7P TP
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||

O L

J I

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS 1
w
HI

FLOW TN'STkUMPNIS

FT-2210 (WATER TO E-216) T-f" PROCESS 10,000 120 30 1.0 .98 .45 4 3206 153 494 492 - - _ _ _ _
WATER

FIC-221U
FV-2210 PROCESS 10,000 120 30 1 .0 .98 .45 4 3206 153 492 44 _ _ _ NO 0

WATER

LEVEL INSTRUMENTS

LT-2202 (T-204) _ CHAR SLURRY 1 ,0 .97/ 74 260 37 SUBJECT TO BLOCKAGE BY SOLIDS
LC-2202 .1 FROM 4-16 WT % SOLIDS
LV-2202 (INLET T-205) 4" CHAR SLURRY 70000 1 35 25 1 .0 .97/ 74 122/ 35 3206 260 22 4 14 4 24 4 102: NO c LOCATE VALVE ON HORIZONTAL AT 1

WATER & 15 8 FLOW 81’-3" APPROX
CHAR 3-WAY VALVE

LSH-2202 SET 7'-0" ABOVE CONE
LAh-2202 IN DIRECTION OF T-205 1
LSL-2202 SET 6” BELOW TOP OF CONE
LAL-2202
LI-2202 1
LG-2201 (T-204) _ CHAR SLURRY rn-iA ’2 _ _ 1 0 97/ 74 ?i;n 17 SUBJECT TO BLOCKAGE BY SOLIDS

SOLIDS)

LT-2203 (TK-203) CHAR SLURRY (O-l 6°2 * _ 1 O 1 01 / . 73 153 ATMOS _ _ _ _ _ _ _ SUBJECT TO BLOCKAGE BY SOLIDS
SOLIDS)

LI-2203
LI-2203 LOCATE IN FILTER AREA
LSH-2203 SET 5'-0" ABOVE CONE
LAH-2203
LSL-2203 SET AT CONE
LAL-2203
LT-2204 (D-208) SOUR WATER - 1.0 .98 1 L S 16 _ _
LC-2204
LV-2204 (EX P-209) 2" SOUR WATER 19200 120 20 1 0 08 . 5 3 3 3206 145 ft! 71 81 73 81 70 _ NO c
LSH-2204 SET 0 2'-6"

FORM NO (110)-25B
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INSTRUMENT PROCESS DATA

PA<se 3___________ of_______________ ^____________________

REVISION______ 9_______________________ i____________________

naTF 3/16/76 4/21/76

eng. FLOW SHEET no. OP-751-576 (FS#24) SLURRY PROCESSING P„Epa„Fnnv TP

(1)

ITEM NUMBE R
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SERVICE
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I
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(17C)

Z

la!
7.KVRT. INSTRI1MFNTS

LAH-2204
LSL-2204 SET @ O'-9"
LAL-2204
LI-2204 1

LG-2205 rn-208) _ SOUR WATER _ i ,n .08 1 45 16

LT-2206 (TK-202) - PROCESS - - - 1.0 .98 153 16
LIC-2206 WATER
LV-2206 A (XCESS H90) Ih" PROCESS 22000 110 0 1.0 .98 .45 4.0 3206 153 494 64 494 65 594 - - NO C

WATER
LV-2206 B (MAKE-UP H?0) 3" SOFT WATER 55000 110 30 1.0 1.0 1.0 0.4 3206 70 69 14 49 14 69 14 NO 0
LSH-2206 PENDING EQUIP. SELECTION
LAH-2206
LSL-2206 PENDING EQUIP. SELECTION
LAL-2206

-

FORM NO (110)-258
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GAS

PI-2202 4'' WATER SOLID^j _ 260 66
DISSOLVED
GAS

,

PT-2210 (OUT T-2U5) 16" STEAM & - 153 4A 29* *N0TE VACUUM: OVERPRESSURE
nh3,h2o,co2 PROTECTION REQ’S

USE COMPOUND GAGE TO READ
0-14 PSIG VACUUM
4 0-10 PSIG POSITIVE PRESSURE
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PI-2212 (STEAM TO JETS) 2" MP STEAM - 410 164

PI-2207 (P-?n9 A/TO 7.'1 SOUR WATER _ 145 81
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GAS

PI-2204 4" WATER SOLID? - 153 42

PT-7704 rP-711 A/Rl 4" PROGESS _ 153 494 _ _ _ (594 _ _ _ _

WATER
PI-2206 4” PROCESS - 1 53 494 _ _ _ (S94 _ _ _ _

WATER
PI-2211 /D-7.m - SOUR STEAM - A A SPENDING VENDOR INFORMATION 1
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PI-2214 (BC-201) - SOUR STEAM - A A ^PENDING VENDOR INFORMATION 1
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UOo)

li
Ii

(17b)

si
116c)

<

li
5 i

(17C)

if! D
O

W
N

ST
RE

A
M

FL
A

SH
IN

G

TI
G

H
T

SH
U

TO
FF

A
IR

FA
IL

U
R

E

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

RE
V

IS
IO

N

LT-2110 (T-203) - WATER & DIS- - - - 1.0 .94 .18 33.0 256 35 _ _ 67 _ _ _

SOLVED GAS
LIC-2110
LSH-2110 7'-0" ABOVE T.L.
LAH-2110
LSL-2110 l'-0" ABOVE T.L. '
LAL-2110

iTcTLV-2110 (WATER TO SEWER) 3” WATER 35883 120 25 1.0 0.65 1.1 3206 .105 487 29 479 29 490 29 - NO c MAX. PRESS. (9 SHUT-OFF = 640
PSIG

LR-2110
LT-2104 (T-207) - WATER & DIS- - - - 1.0 .93 .19 33 248 35 - - - 67 - - _ -

LC-2104 SOLVED GAS
LSH-2104 7'-0" ABOVE T.L.
LAH-2104
lLSL-2104 l'-0" ABOVE T.L.
LAL-2104 —

LV-2104 (P-205 DISCHARGE) 4" WATER & DIS- 55534 bo 25 1.0 .93 .19 33 3206 248 74 62 74 63 84 59 - NO 0
SOLVED GAS r '

LI-2104
LT-2101 (E-211) - STEAM - 1.0 .92 .19 74 307 74 _ _ 104 _ _ _ 1

CONDENSATE
LIC-2101
LV-2101 (EX E-211) IW1 STEAM 4000 3.35 50 1.0 .92 .19 74 p206 307 74 49 73 49 104 49 YES NO c

CONDENSATE

LT-2107 (E-212) - STEAM - 1.0 .92 . 19 74 307 74 - - _ 104 - - - - 1
CONDENSATE

LIC-2107 1
LV-2107 (EX-E-212) 3" STEAM 15000 35 50 1.0 . 92 .19 74 3706 307 74 49 72 49 104 49 YES NO c

CONDENSATE
LT-2106 (D-202) - WATER & DIS- - - - 1.1 1.0 . 15 28 202 28 - _ _ 64 _ _ _ -

SOLVED CAS
LIC-2106 - - - - - 2ESET FIC-
T.SH-21 Of, - - - - - b-e" ABOVE T.L.
LAH-2106 - - - - _

LSL-2106 - - - _ )'-6" ABOVE T.L.
LAL-2106 - - _ ~ _

FORM NO (110)-25B



FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

ENG. FLOW SHEET NO.

JOB NO 15-1591
6

4/21 /7fi

23 (OP-751-573) SOUR WATER STRIPPING PREPARED RV TP_______ TP

(U (2) (3) (4)
FLOW “o SP. GR. AT. (9) im UD 112)

V
A

PO
R

 
-

C
O

M
P.

 FA
C

TO
R

 ^ 114) US) PRESSURES
A T N O R M. 

FLOW

PRESSURES
AT MAX.

FLOW

PRESSURES
AT MIN.V LOW

(18) 119) (20)
(21)

(22)

ITEM NUMBER
OR

SERVICE

NOM,
LINE
SIZE

FLUID TYPE

STATE.

NORMAL
ID/h

(3)

MAX.

(6)

MIN.

(V) (8)

□

0 i
h

LI
Q

. V
A

PO
R

PR
ES

S.
 PS

IA si
u s

Si N
O

R
M

. O
P.

 
TE

M
P,

 °F

(18a)

1U

si

(17a)

i

(16b)

1

hti

(17b)

ih

(18c)

2

l 1

(17c)

ii!

i D
O

W
N

ST
R

EA
M

F 
LA

SH
 1
N

G

i\
i

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS ?
U)

u

T,V-7in6 fP-204 DISCH) iv WATER & DIS- 6570 135 50 1.1 1.0 .15 28 2559 202 69 55 68 36 79 31 - - 0 ^CRITICAL PRESSURE INCLUDES CON- 1
SOLVED GAS TRIBUTION OF DISSOLVED GASES

LT-2111 (D-212) _ WATER & DIS- _ - _ 1.0 .91 .16 28 200 28 - - _ 64 - - -1 -

SOLVED GAS
LIC-2111 - - - - RESET FIC-

LSH-2111 - - - - 5'-0" ABOVE T.L.

LAH-2111 - - - -

LSL-2111 _ - - - 0'-6" ABOVE T.L.

T,AL-2111 - - - _

LV-2111 (P-213 DISCH) 2" WATER & DIS- 14500 135 50 .95 .91 .16 28 2559 200 77 63 76 64 90 28 - - 0 "'CRITICAL PRESSURE INCLUDES CON- 1
SOLVED GAS TRIBUTION OF DISSOLVED GASES

Tr;-9im rT-?n9'i watfr & ms- 1.0 . 93 248 33 _ _ _ A 7 _

ROT.VFn r,AR
T.r,-7in5 rD-7n7'i TJATPT? & TTTS- 1 1 1 0 ?n? 78 _ _ _ A A _

SOLVED GAS
LG-2109 (T-203) _ WATER & DIS- - _ 1.0 .94 256 35 _ _ _ 67 _ _ _ -

SOLVED GAS
T.G-2112 (D-212) _ WATER & DIS- - _ _ 1.0 .91 200 28 _ _ _ 64 _ _ _ _

SOLVED GAS
TG-2102 (E-21.1 ) _ STEAM _ _ 1.0 .9? 307 74 _ _ _ 104 _ _ „ _

CONDENSATE
T,G-2].08 (E-212) _ STEAM _ _ _ 1.0 .9? 307 74 _ _ _ 104 _ _ _ _

CONDENSATE

TT-2108 (EX E-210) 6” WATER & _ 20?
VAPORS

TIC 2108
TSL-2108 SET @ 175°F
TAL-2108
TV-2108 (CW EX E-210) 6" COOLING 248000 1.35 50 1.0 1.0 .65 1.1 3206 110 48 38 42 41 50 38 _ NO 0

WATER
.TR-2108
TT-2115 (EX E-217) 6” WATER & - _ - 200

VAPORS
TTC-2115
TST,-211 5 SET @ 175°F
rAL-2115

FORM NO (110)-25B



FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

ENG. FLOW SHEET NO. 23 (OP-751-575) SOUR WATER STRIPPING

15-1591
6

0 1

3/16/76 A/21/76
TP TP

m

ITEM NUMBER
OR

SERVICE

[2)

NOM.
LINE
SIZE

(3)

FLUID TVPE
&

STATE

(4)

NORMAL

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

5

(30)

SS 
> ;

(31)

o |

5 S

LI
Q

. C
R

IT
IC

A
L 

Z J
PR

ES
S.

 It>
/ip

2a
 

- j
V

A
PO

R
 

-
C

O
M

P.
 FA

C
TO

R
 — (14)

Is
<c o> (J

(35)

S,
S Cl
5 2O u

PRESSURES
AT NORM. 

FLOW

PRESSURES 
AT MAX.

FLOW

PRESSURES 
AT MIN. 
FLOW

D
O

W
N

ST
RE

A
M

 
-

FL
A

SH
IN

G
 

“ (19)

L.

it
2 |

(20)

3
Is

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
EV

IS
IO

N
 

g

(5)

MAX.

(6)

MIN.

(71

a.

(8)

O

0

(36a)

I

ii

(37a)

If!

(16b)

2

ii

ii

(37b)

ih

(16c)

n
5 1

(17c)

iii

TV-2115 10" COOLING 531700 1 35 50 1 .0 1 ,0 AS 1 1 370A no 50 36 46 37 5? .36 NO 0

TR-2115 WATER

rlULTIPOINT
TI-2103 (EX E-207 4" PROCESS _ _ 105

TUBES) WATER
TI-2107 (EX T-202 TOP) 8" PROCESS _ 231

VAPORS
TI-2110 (EX T-202 RTM-) 6" WATER & 248

DISSOLVED
GAS

11-2106 (INLET 1-202) 4" WATER & _ 233
DISSOLVED
GAS

TT-2 H 2. (TNT.FT T-203) 4” WATER f. _ 248
DISSOLVED
GAS

TT-2111 (EX P-703) 4" - 256
TI-2113 (T-203 O'riD) 10" 234
TI-2116 (OFF GAS TO SRU) 6" PROCESS GAS - 201

THERMOMETERS & THERM0WET.LS
TI-2102 (EX E-207 TUBES) 4" PROCESS _ 105/150

WATER
TW-2101 (CW EX E-207) 6" COOLING - 110

WATER
TI-2104 (EX E-208 TUBES) 4” PROCESS - I 64/256

WATER
TI-2105 (EX E-208 SHELL) 4” WATER & - 2.3.3

DISSOLVED
GAS

TW-2109 (CW EX E-210) 6” COOLING - 110
WATER

TW-2114 (CW EX E-217) 10" COOLING _ 110
WATER

FORM NO (110)-25B



FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

ENG. FLOW SHEET NO. 23 (OP-751-575) SOUR WATER STRIPPING

15-1591

6

0 1

3/16/76 4/21/76

TP TP

(i) (?) S3) (4)
F LOW % SP. GR. AT.

(9) (10) (id (12) (13)

l

n

(14) (IS)
PRESSURES 
AT NORM. 

FLOW

PRESSURES
AT MAX.

FLOW

PRESSURES
AT MlN.
FLOW

(13) (19) (20)
(21)

(22)

ITEM NUMBER
OR

SERVICE

NOM.
LINE
SIZE

FLU 1D TYPE
&

STATE

NORMAL
ID/h

{!>>

MAX.

(6) (7)

a.

(8)

I
i
1

S|

L 
1(

3.
 V

A
PO

R
PR

ES
S.

 PS
IA

LI
Q

. C
R

IT
IC

A
L 

PR
ES

S.
 1 D

/in
 2a

It
> U N

O
R

M
. O

P.
 

TE
M

P,
 0

f'

(16a)

?
UJ
C ro

s 1

(17a)

iH

Ubb)

2

i i

Si

(170) U6c)

1
; 0
vi 5

D £

(17c)

sh

i D
O

W
N

ST
RE

A
M

 
FL

A
SH

IN
G

TI
G

H
T

SH
U

TO
FF

3

It

REMARKS ANO/OR
ALARM AND

SHUTDOWN SETTINGS 1
UT

L

PT-2112 (VAPOR EX T-202) 8” NH-3.HdS.C0d 231 31 - - - 64 - - - - 1

HdO

PIC-2112

PV-2112 (VAPOR EX D-202) 4" NH^.HdS.COd 1653 135 50 32.4 .015 1.0 1,31 202 28 26 27 26 64 26 - NO c

HdO

PT-2116 (VAPOR EX T-203) 10" NHt.H^S.COo 234 31 - - - 64 - - - - 1

HdO

PIC-2116 “

PV-2116 (VAPOR EX D-212) 4” NH-3,H2S,C02 825 1 35 50 19,3 .013 1 .0 1.31 200 28 26 27 26 64 26 - NO c

H2O

PI-2101 (P-204 A) TV I"WATER & _ _ _ 202. 69 - - _ 80 _ _ _ -

DISSOLVED

GAS

PI-2102 (P-204 B) H" WATER & _ _ _ 202 69 _ _ _ 80 _ _

DISSOLVED

GAS

PI-2103 (P-205 A) 4" WATER & _ _ _ 248 74 _ _ _ 110 _ _ _ _

DISSOLVED

GAS

PI-2104 (P-205 B) 4" WATER A _ _ _ 2A8 7A _ no
DTSSOT.VF.D

GAS

PI-2.105 (P-203 A) 4” WATER _ _ _ 75A 518 _ _ _ 614 _ _ _

PI-2.106 (P-203 b) 4" WATER _ _ _ 256 518 _ _ _ 614 _ _ _ _

PI-2107 {P-21 3 A) ?H WATER f. _ _ _ ?nn 77 _ _ _ Q0 _ _ _ _

DISSOT.VED

GAS

PT-2108 (P-213 R) 2" WATER K _ _ _ 2 00 77 QO

DTSSnT.VEn

GAS

PI-2113 (T-202) _ WATER A _ _ _ 248 33 _ _ _ 64 _ _ - -

DISSOLVED

GAS

PI-2117 (T-203) _ WATER ft _ _ _ 2.56 33 _ _ _ 64 _ _ _ _

DISSOLVED

GAS

FORM NO (U0J-25B



FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

ENG. FLOW SHEET NO. 23 (OP-751-575) SOUR WATER STRIPPING

6

1

noxp 3/16/76 4/21/76
TP TP

(i)

1 Tt M NUMBE R
OR

SERVICE

(?)

NOM.
LINE
SIZE

(3)

f LUIO I VPE
&

STATE

(4)

NORMAL

FLOW L, SP. GR. AT. (9)

1

(10)

h
SP
>

(11)

li
5 s

it

nz)

it
Ss

it

(13)

s
(14)

5 • 

1!

(ISj

ii

PRESSURES
AT NORM. 

f LOW

PRESSURES
AT MAX.

FLOW

PRESSURES 
AT MIN.

F LOW

D
O

W
N

ST
RE

A
M

 
-

FL
A

SH
IN

G
 

~ (19)

J

(20)

1
I 2'

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

(22)

I
£

C>)

MAX.

(6) (')

°o

(8)

!

(16a!

I

J s

If

(1 /a)

ih

()6D)

1
ii

(1 7b)

iii

(160

I

ii

(1 /c)

iii

PI-2113 (D-202) - WATER & - - - - 202 28 - - - 64 - - - -

DISSOLVED
GAS

PI-2120 (D-212) - WATER & - - - - 200 28 - - - 64 - - - -
DISSOLVED
GAS

PI-2121 (GAS TO SRU) 6" SOUR GAS - - - - 201 26 - - - 64 - - - -

PDT-2111 (T-202) - - - - - 248/2 3 L 33 31 - - 64 - - - - PROVIDE OVERPRESSURE PROTECTION
TO 50 PSIG

PDT-2111 - - - - - _ 0-5 PSI AP INDICATION
PI-2114 248 33 - - - 64 - - - - 1
PDT-2118 (T-203) - _ - - - - 256/234 33 31 - - 64 - - - - PROVIDE OVERPRESSURE PROTECTION

TO TO PSIG
PDI-2U8 0-5 PST AP TNDTCATTON
PI-2.114 256 33 - - 64 - - - _ 1

FORM NO (110J-25B



FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

ENG. FLOW SHEET NO. 22 (OP-751-574) GAS SCRUBBING & WATER WASH

15-1591
4

0 1
3/16/76 4/21/76

TP

in

ITEM NUMBER
OR

SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE
&

STATE

(4)

NORMAL
lb/h

FLOW % SP. GR. AT. (9)

i

(10)

h

LI
Q

. V
A

PO
R 

—

PR
ES

S.
 PS

IA
 

“ (12)

P

tt V
A

PO
R

 
•=

C
O

M
P.

 FA
C

TO
R

 - (14)

g > ii
> U

(15)

s,
5°a 
“ SO lj

PRESSURES
AT NORM. 

FLOW

PRESSURES
AT MAX.

FLOW

PRESSURES 
AT MIN.
FLOW

D
O

W
N

ST
RE

A
M

 
Z

FL
A

SH
IN

G
 

“

TI
G

H
T 

Z
'sh

u
to

ff
 

£
A

IR
 

m

FA
IL

U
R

E 
2 (21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

(22)

01
Li

(5)

MAX.

(6)

MIN.

(7)

^U.

(8)

i

(16a)

<

II

(17a)

ill

(16b)

l
n;

ii

(17b)

isf
o e

(16c)

I
LJ

ii

(17c)

iii

FT-2001 (REC1RC TO S-102) 3" WATER & 55000 Ho0 120 30 1.0 .94 0.16 38.5 3206 165 * * * * * * PUMP SUPPLIED BY S-202 VENDOR

SOLIDS 10% SOLIDS
FI-2001 CONDITIONS TO BE CONFIRMED LATER
FSL-2001
FAL-2001

FT-2002 (RECIRC TO T-201) 8" WATER 284150 120 50 1.0 .99 0.7 0.9 3206 98 462 460 460 458 486 - FINE SOT,IDS MAY RF PRESENT
( ~ 2.1 6 / HR 4

FI-2002

LT-2003 (S-202) - WATER & - - - 1.0 .94 “755“J9U - - - 484 1 - “ “ “ FLUID CONTAINS SOLIDS, PROVIDE
POT.TOP ADEQUATE ISOLATION AND PURGE ^

T.r.-?003 IF DISPLACER TYPE CONTROL
IS USED 1

T.v-?nn^ rrn sumop. sf.para- >"/4" WATFR K 13^28 H^O 1 20 30 i n QA 0.16 38 P 3206 266 3QD 62 3QO 66 484 62 10°/ YPP r. NOTE FLUID CONTAINS APPROX. 5 1
TTON'i POT. TOP & OAP PRO WT % SOLIDS

POT.TOP

LSH-2003
T.AH-?nft3
LSL-2003
r,AT,-2003
F.T-2003

FORM NO (ilO)-25B



FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

JOB NO. 15-1591
4

HATF ^/I 6/7fi 4/91/7fi

F-NG.P.OWSHFETNO. 22 (OP-751-574) GAS SCRUBBING & WATER WASH prepared by________________XE_

(1! (?) (3) (4)
F LOW % SP. GR. AT. (9) (10) (in (12)

V
A

PO
R

 
C

C
O

M
P.

 FA
C

TO
R

 “ (14) (IS)
PRESSURES
AT NORM.

F LOW

PRESSURES 
AT MAX.

FLOW

PRESSURES 
AT MIN.
FLOW

(18) (19) (20)
(21)

(22)

ITEM NUMBER
OR

SERVICE

NOM.
LINE
SIZE

FLUID TYPE
&

STATE

NORMAL (5)

MAX.

(6)

MIN.

(7!

u.

(8)

□

0 1
“1

li
5 a
g l

M
5s

?!

§ . 
Ss
> O

s,

S°a 
a 5
O uJ

(16o)

LI
i- N
1/1 €
D £

(17a)

if!
(16b)

<ti
It

(17b)

sh
(16c)

I

li
ii

(1 7c)

sh D
O

W
N

ST
R

EA
M

FL
A

SH
IN

G

If
Lli

D

? i
< u.

REMARKS AND/OR
ALARM AND

SHUTDOWN SETT INGS

UJ
a

T.ST.T.-?nm _ WATER & _ - _ 1.0 . Q4 390 _ _ _ 484 _ _ _ _ STOPS P-206 A/B PROVIDE ADEQUATE
SOT,IDS ISOLATION & PURGE

LALL-2001

LG-2nn? (8-202) _ WATER & _ _ _ 1.0 , 94 26 5 390 - _ _ 484 _ _ _ _ FLUID CONTAINS SOLIDS. PROVIDE
SOLIDS PURGE

"SEE-THROUGH" GAGE IS PREFERRED

LT-2007 (T-201 LOWER) - WATER - _ - 1.0 .97 180 387 - - - 424 - - - - SOLIDS MAY BE PRESENT. PROVTOE
PURGE

LC-2007
LV-2007 (TO S-202) 2" WATER 14300 120 30 1.0 .97 0.35 7.5 3206 .180 470 435 468 435 486 432 - - 0 CONTAINS SMALL AMOUNTS nTSSOTran

)JR3,C0?H?S AND SOLID FINES
LSH-2007 SET 5’-0” ABOVE T.L.
LAH-2007
LSL-2007 3ET I'-O" ABOVE T.L.
LAL-2007
LI-2007

LG-2006 (T-201 LOWER) - WATER - - - 1.0 .97 180 387 - - - 424 - - - - SMALL AMOUNT OF SOLIDS MAY RE
’RESENT PROVIDE PURGE

LT-2005 (T-201 UPPER) - WATER & - _ - 1.0 .98 0.54 - - 145 387 - _ _ 424 _ _ ... _

DISSOLVED
GASES

LIC-2005
LV-2005 (T-201 TO T-202) 3’' WATER & 33100 120 30 1.0 .98 0.54 >3.8 3206 145 411* 64* 41.0* 66* 424 34 - YES c * BASED ON VALVE LOCATION (8 GRADE

DISSOLVED
GASES

LSH-2005 SET (3 S’-O"
LAH-2005
LSI-2005 3ET @ l’-0”
LAL-2005
LI-2005

LG-2004 (T-201 UPPER) - WATER & - - - - - 1.45 387 _ _ 424 _ _ _ _
DISSOLVED
GASES

FORM NO (110)-2b8



FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

ENG. FLOW SHEET NO. 22 (OP-751-574) GAS SCRUBBING & WATER WASH

U

1

no-rt 3/16/76 4/21 /7fi

& WATER WASH TP TP

(i) O’) 13) (4)
1- LOW SP. GR. AT.

(9) (10) (11) (13) (13)

S

i

“i

?g

(14) (IS) PHI SSURtS
A T NORM.

PRLSSURLS
A r MAX.

I- LOW

PR L'.iSUHf S
A 1 MIN. (18) (19) (?0)

(21)
(22)

IT L M NUMBt H

SEHVICE

NOM.
LINE
SIZE

f l.UICJ I VPL

b T A 1 i.

NORMAL 
ID/h

IS)

MAX.

(t>)

MlN

U)

%

(3)

1 50

T !
a t
> i
ii

5»; 

ES 

u s

it ii ii

(Ho)

I

li

( 1 /.l)

iUi 7 9

(1 b t))

!

11

(i 0)1

ill
5 5 9

UbO

I

u

l) /o

iff
5 5 9

■s

If 1

Vi

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS
S

z

PI-2001 (P-206 A) V' WATER _ 265 A A *PUMP FURNISHED BY S-202 VENDOR
r, W/SOLIDS

PI-2002 (P-206 B) r WATER _ 265 A A *P1JMP FURNISHED BY S-202 VENDOR

W/SOLIDS

PI-2005 (INLET T-201) 12" PROCESS _ Jis. 387
CAS

PI-2007 (OUT T-201) 17" PROCESS _ 110 385 424

GAS

PI-2008 (P-201 A) 8" WATER _ 1.80 470 486

W/DISSOLVED
GAS

PI-2009 (P-201 B) 8" WATER 180 £70 486

W/DISSOLVED
GAS

" ■”

PDT-2003
PDI-2003 (S-202) 12n/12” PROCESS CAS 1 300/265 407 387 484 414 STEAM CONTAINS SOLIDS PROVIDE

W/SOLIDS ADEQUATE ISOLATION & PURGE

i 0-25 PST DIFFERENTIAL TO BE

' READABLE

I- i

PDT-2006 (T-201) - PROCESS CAS _ 265/110 387 385 £24 PROVIDE 0-5 PSI DIFFERENTIAL.
Jl-WATEK._....._ ‘ " ! LOCATE TRANSMITTER TO BE SELF

PDI-2006 DRAINING.

'I......'T' .............. r “ ............

I............
1 . .. ....... -"I— ............ !.............

r '1 •" 1 ...........r

1- ■

. ...........L . V. i . ■ i::

f'OHM NO (I I
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E: 1978-740-034/1 ir

FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

eng. f low blit et no. .22 (01'-751-57-11 CAS Sl'.KUBBlNC: f. WATER WASH

joa Nf) 15-1591____________________
page ^_____________ OF ^__________________

REVISION 0__________________ 1
□ate 3/16/76 4/21/76
PREPARED RV TP____________________ IP

(t) (.'1 (.<) (•») MOW, SP. OR. AT. on (10) (li! {i:’)

0

i

li 
«i> u

( 14! 1 i '->) phi v.,um. s
n r NoiiM1 l ow

pvn s:>um. s
A 1 MAX.

1- LOW

Pin SSUHF S
A 1 MIN.

1 LOW

(18) (19) (20)
(21)

(22)

1 11 M NUMHI R

SI liVIO

NOM.
LINE
Sl/E

1 1 Uli ) 1 V l’(

S 1 7\ 1 1
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REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

in

MULTI-POINT THERMOCOUPLKS:

TI-2001 (S-202) pAS & LIQ. -

TI-2001 (INLET T-201) 12" PROCESS CAS ~ 265
TI-2004 (T-201 OUTLET) 8" PROCESS - 180

WATER

TI-2003 (T-201 MIH) PROCESS. «AS. - 110

Tl-2005 _ (.OUT Tr201i_........ . PROCESS CAS - 110

TI-2006 (OUT E-214) ...8’L ,_WATER__........_ 98

___

TW-207 (CW EX E-214) 10" WATER no

HCV-2001 (EX P-206) 3" WATER & 55000 HtO 120 30 1.0 . 94 0.16 38.5 ■I2M 265 * * A * * A 0
SOLIDS 107, SOLIDS __

T

HCV-2002 (E-214 TO T-201) 8" WATER 284150 120 50 1.0 .99 73 0,9 3206 93 458 414 454 414 263 183 — 0
HIC-2002

FORM NO SH01-25B


