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Section 1

INTRODUCTION

SCOPE

The function of Section 100, Gasification, is to produce raw, low-Btu, 
cooled, high-pressure gas from coal in a two-stage, slagging, entrained-flow 
gasifier with char recycled to extinction. Section 100 is made up of the 
following key areas:

• Coal Handling

• Coal Pulverizing and Drying

0 High-Pressure Solids Feeding (Petrocarb)

e Coal Gasification

# Slag Handling

# Char Separation, Char Cooling, and Recycle Gas System

0 Gas Cooling and Superheated Steam Production

0 Gasifier Start-Up System.

The coal handling system, which exists at the South Dakota site, 
unloads raw coal from rail cars and crushes and transports it to existing coal 
storage hoppers. Space is provided to stockpile coal.

The coal pulverizing and drying system pulverizes the crushed coal so 
that it can be readily entrained in the gasifier but will not exceed the 
fineness limits of the Petrocarb coal feeding system. The system also dries 
the coal to achieve a zero surface moisture as required by the solids feeding 
system.

The high-pressure solids feeding system by Petrocarb provides continu­
ous, high-pressure, accurately controlled solid flows of pulverized coal, 
limestone fluxing agent, and recycled char into the Stage I and Stage II 
Gasifiers.

The gasification area of Section 100 consists of a two-stage, entrained- 
flow, high-pressure, slagging, "Bi-Gas" coal gasifier, which receives dry 
pulverized coal, steam, and air and produces high-temperature, high-pressure, 
sulfur-containing, low-Btu gas and hot molten slag.

The slag handling system receives the hot, molten slag from the gasifier 
and cools and frits it so it can be trucked away from the plant.

The char separation, char cooling, and recycle gas systems separate 
the char from the gasifier effluent gas, cool it with recycle gas to a tempera­
ture mechanically acceptable to the Petrocarb solids feeding system, and
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1
deliver it to this system for recycle to the gasifier. Low-pressure steam is 
generated from heat recovered from the recycle gas.

The gas cooling system cools the raw gas before it goes to the gas 
purification sections and produces superheated, high-pressure steam.

The gasifier start-up system quenches the hot gasifier effluent gas 
and char produced during start-up of the gasifier. If any char or agglomerated 
coal has to be blown down from the gasifier, the start-up system will also 
operate during the normal operation of the gasifier.

2
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P &ID 1521-1-50-3
PETROCARB - COAL FEED - SHT. 1 of 3

This flow diagram is contained in Volume III, 
Solids Feeding (Confidential) and will be made 
available only to those persons who have signed 
confidentiality agreements with Petrocarb Inc. 
of N. Y. C.
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P & ID 1521-1-50-4
PETROCARB - COAL FEED - SHT. 2 of 3

This flow diagram is contained in Volume III, 
Solids Feeding (Confidential) and will be made 
available only to those persons who have signed 
confidentiality agreements with Petrocarb Inc. 
of N. Y. C.
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P&ID 1521-1-50-5
PETROCARB - COAL FEED - SHT. 3 of 3

This flow diagram is contained in Volume III, 
Solids Feeding (Confidential) and will be made 
available only to those persons who have signed 
confidentiality agreements with Petrocarb Inc. 
of N. Y. C.
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P & ID 1521-1-50-6
PETROCARB - LIMESTONE FEED - SHT. 1 of 3

This flow diagram is contained in Volume III, 
Solids Feeding (Confidential) and will be made 
available only to those persons who have signed 
confidentiality agreements with Petrocarb Inc. 
of N. Y. C .
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PETROCARB
P & ID 1521-1-50-7
LIMESTONE FEED - SHT. 2 of 3

This flow diagram is contained in Volume III, 
Solids Feeding (Confidential) and will be made 
available only to those persons who have signed 
confidentiality agreements with Petrocarb, Inc.
of N.Y.C .
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P&ID 1521-1-50-8
PETROCARB - LIMESTONE FEED - SHT. 3 of 3

This flow diagram is contained in Volume III, 
Solids Feeding (Confidential) and will be made 
available only to those persons who have signed 
confidentiality agreements with Petrocarb Inc. 
of N. Y. C.
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P&ID 1521-1-50-16
PETROCARB - CHAR RECYCLE - SHT. 1 of 3

This flow diagram is contained in Volume III, 
Solids Feeding (Confidential) and will be made 
available only to those persons who have signed 
confidentiality agreements with Petrocarb Inc. 
of N. Y. C.
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P&ID 1521-1-50-17
PETROCARB - CHAR RECYCLE - SHT. 2 of 3

This flow diagram is contained in Volume III, 
Solids Feeding (Confidential) and will be made 
avilable only to those persons who have signed 
confidentiality agreements with Petrocarb Inc. 
of N. Y. C .
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P&ID 1521-1-50-18
PETROCARB - CHAR RECYCLE - SHT. 3 of 3

This flow diagram is contained in Volume III, 
Solids Feeding (Confidential) and will be made 
available only to those persons who have signed 
confidentiality agreements with Petrocarb Inc. 
of N. Y. C.
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P&ID 1521-1-50-19
PETROCARB - CHAR ADDITION - SHT. 1 of 3

This flow diagram is contained in Volume III, 
Solids Feeding (Confidential) and will be made 
available only to those persons who have signed 
confidentiality agreements with Petrocarb Inc. 
of N. Y. C.

23



P &ID 1521-1-50-20
PETROCARB - CHAR ADDITION - SHT. 2 of 3

This flow diagram is contained in Volume III, 
Solids Feeding (Confidential) and will be made 
available only to those persons who have signed 
confidentiality agreements with Petrocarb Inc. 
of N. Y. C .
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PETROCARB
P&ID 1521-50-21 
CHAR ADDITION SHT. 3 of 3

This flow diagram is contained in Volume III, 
Solids Feeding (Confidential) and will be made 
available only to those persons who have signed 
confidentiality agreements with Petrocarb Inc. 
of N. Y. C.

25
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ER WHEELER CORF.
S PLANTS DIVISION
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I'A" NL i'lr'-'. / 1C |26 CC- <c7 Amp M)

FORM NO. I35-56B



FOSTER WHEELER CORP. 
PROCESS PLANTS DIVISION

CONTRACT NO: ' /5f|| LINE CLASSIFICATION
LIST

FLOWSHEET NUMBER REV BY PAGE

SECTION: |co h- - 56a. Fs- iS2.hi- s'o-z, /
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2r L / . ✓ F-/r^ C-/A£; zsv H c- */S" PTk: N-.r, 4/-Ar.
P r(} / v C-Irr U-/r< Zso He. 5/f" f-r C K,P,PJ\.-SrV OZIO 4> 2.r'Po:ioA/liY 37 2f ATM m

/. O-lc-i, IA -lc-1 Ahk a: V7
CO 12- AN 1 24 i F - '6/ 22 S" 4-c-- at/* c:- N>.' M- icl Lx-! of d}60 zo m He

V C'/A 61 ■-/ A 2rtnP0Z/3P> 351 466 atm Pf
F 69.1$ Pec-/A 99" PCI/26 Ey 9 Cl/ P02D4 Ar 906 2«>"<V C Re siyc ay

Ml np/P AK 32 29"P62M. / oo loo La

F3 ozn 4 23 H - lo! / oc bS~ hi

l‘/z M OllP A/r 34 SR- lol be loo Pi
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P4 62*) / A-/f>5 A/- lot ^TIVT XX/
f 5L m'1 4(7 I /4 ! 4- Ini .$7o /5o He

FORM NO. 135-568



F. W. ENERGY CORP. CONTRACT NO:15>-l591 LINE CLASSIFICATION FLOWSHEET NUMBER REV BY PAGE
PROCESS PLANTS DIVISION SECTION: 100 LIST Coal Feedin# Sys. F.S.3 1
REVISION 0 1 2 3 5 6 7 8 9 10

DATE

LINE NUMBER LINE EXTREMITIES OPERATING DESIGN INSULATION PLAN OR ISO. 
DRAWING NO.

PIPE
WALLTKN. REMARKSTEMP

•f

PRESS
PSIG

TEMP
Of

PRESS
PSIGSIZE SERIAL SPEC FROM TO TYPE IKN.

l-g >2f 1 .JL 0T01 _AI_ nfil tk—im 100 TOO in
it Y 0102 A TK-101 111! ISO N1

10 P p303 A CR-111 D-101 150 5 N1

f

|
FORM HO, I35-56B



FLOWSHEET HUMBERF. W. ENERGY CORP.
process plants division

CONTRACT HO:
SECTION: 100

HUE CLASSIFICATION 
LIST Coal Feeding Sys. FS #14. 1

REV BY PAGE

REVISION I 6
DATE

LINE NUMBER LINE EXTREMITIES OPERATING DESIGN INSULATION PLAN OR ISO. 
DRAWING NO.

PIPE
WALL
TKN.

REMARKSTEMP
*F

PRESS
PSIG

TEMP
°F

PRESS
PSIGSIZE SERIAL SPEC FROM TO TYPE IKN.

i N nlim ATT Tfi n_T OT TOO TOO TIT
6 P Ol|0^ B 8V0^26B TPOkOkS 200
6 P 0402 B 8V0526B F-107 A/B 200
6 W 0403 B 6P0402B F-108 A/B 34 200
T P oho) B 6P0k02B XY-1006 200
6 P 040^ B XY-1006 D-508 200
2 VF 0406 B F-108 A/B 34 200 HI
? P 040? B F-107 A/B ST-601 200 N1

FORM HO. 135-56



F. WTBPERGY CORP. 
PROCESS PLANTS DIVISION

CONTRACT NO: LINE CLASSIFICATION FLOWSHEET NUMBER REV BY paW
SECTION: 100 LIST Coal Feeding’ Svs. F.S. 1

REVISION
DATE

LINE NUMBER LINE EXTREMITIES OPERIITINS DES IGN INSULATION PLAN OR ISO. 
DRAWING NO.

PIPE
WALL
TKN.

REMARKS
SIZE SERIAL SPEC FROM TO

TEMP
*F

PRESS
PSIG

TEMP
“F

PRESS
PSIG TYPE IKN.

1 TO 0^01 D 67G3209D 1T00902'r£, 390 890 HO
1TG0903b» 390 890 EC
lTG090iiBa 390 890 nc

lTG0909Ba 390 890 HC
lTG0506Ba 390 890 HC
lTG0507Ba 390 890 HC

1 TO o^op Ba, 3TC0901D l^P09lltBa. 390 Ii90 HO
1 TO 0^03 Ba l1P09l9Ba 390 1+90 HC
1 TO o^oL Ba l:'P09l6Ba 390 1+90 HC
1 TO o'jo? Ba l7P09l?Ba 390 1+90 HC
1 TO 0006 "Ra. 1 Tpo91 8Ba. 390 1+90 HO

- 1. TO 0^07 Ba l|P09l9Ba 390 1+90 HC
1 TO 0508 Ba 3TG0922D D-102 390 U90 HC
1 TO 0^09 Ba B-10p 390 1+90 HO
1 TO o^io Ba D-102 390 1+90 HC
1 TO 0913 Ba D-102 390 1+90 HC
1 TO 0912 Ba D-102 390 1+90 HC
1 TO 0913 Ba D-102 390 ii90 HO
1* P 09114 Ba D-102 BR-101A 390 1+90 HC
l! ? 09l9 Ba D-102 BR-101B 390 )|90 HO
li P 0916 Ba D-102 BR-101fi 390 1+90 HC
li . P 091? Ba D-102 BR-101D. 390 1+90 HO
Ti P 0918 Ba D-102 BR-101E 390 1+90 HC
1/" P 0919 Ba D-102 BR-101F 390 1+90 HC
1 N 0520 AK 1.36 D-102 100 100 N1
1 N 0921 AK m __________________ ft- 100 100 N1
3 TO 0972 D I+TG3205D lTG0508Ba 390 890 HC

lTG0909Ba 390 890 HC
lTG09l0Ba 390 890 HC
1 T009l IBa. 390 890 HO
lTG09l2Ba 390 890 HC
1T00913Ba 390 890 HO

k P 0523 B XCV1009 FS1+ 300 HC
VF 0921+ AK D-102 nin 300 10 m

FORM NO. 135-568



F. W. ENERGY CORP.
PROCESS PLANTS DIVISION

CONTRACT NO: 15-1591
SECTION: 100

REVISION 0 1 2 3

DATE

LINE CLASSIFICATION
LIST

FLOWSHEET NUMBER REV BY PAGE

Coal Feeding Sys. F.S. #5 2
6

LINE NUMBER

SIZE SERIAL SPEC

LINE EXTREMITIES

FROM

OPERATING
TEMP

*F
PRESS
PSIG

DESIGN
TEMP

*F
PRESS
PSIG

INSULATION

TYPE TKN.

PLAN OR ISO.
DRAWING NO.

PIPE
WALL
TKN.

REMARKS

v op';_ _ b D-102 TOO IiT'O HO

FARM NA ISS.S



i^l^HFOS'WFWHEELER CORP. 
PROCESS PLANTS DIVISION

CONTRACT NO:
SECTION: too

LINE CLASSIFICATION
LIST

FLOWSHEET NUMBER REV BY PAGT

15-21-1-SO- f
& AT t

| REVISION 0 1 2 3 4 5 6 7 8 9 10
* DATE jr/ih/\

LINE NUMBER LINE EXTREMITIES OPER 4TING DES IGN INSULATION PLAN OR ISO. 
DRAWING NO.

PIPE
WALL
TKN.

REMARKS
SIZE SERIAL SPEC FROM TO

TEMP
°F

PRESS
PSIG

TEMP
°F

PRESS
PSIG TYPE TKN.

r TA 0^0/ L Jtl -L tMBSTOtfE TRUCK AMB 100
Ail

2." r 0(02 /\ cL UHESTOf/E TRUCK - TK-!04 A MB too fdl

4" r /)nQ3 Ad. TK-104 — 0 f> —t03 AMB O
tft

<4.•, p 0604 AcL dR -103 — Oft-1/2 Amb 0 Aff
j> 99

it ■
p 0(OS Ad. CR-/I2. - b~l30 AMB o ///

W77 p am. Ad b- 130 — S -U2. AMB A/L

TA 060E L /Jfj - b- 130 Amb / OO A/l

IA 060? L ^2hlAOK0SL -Zd'AOtDTAd AMB lBT> N!

2" 1/ 06(0 A 0-130 - Tkr-fod AMB ///
2" ✓ 06 n A TK-/04 - T3Sl Amb o A/l

f? Od2 A ?SV-/oo? . rwri Amb o N!

ft

FORM NO. I35-56B



FOSTER WHEELER CORP. CONTRACT NO: LINE CLASSIFICATION FLOWSHEET NUMBER REV BY PAGE
PROCESS PLANTS DIVISION SECTION: too LIST /s' it / - / - ~7 0 AT }

REVISION O i 2 3 5 6 7 8 9 10

DATE sfiht

LINE NUMBER LINE EXTREMITIES OPERATING DESIGN INSULATION PLAN OR ISO. 
DRAWING NO.

PIPE
WALL
TKN.

REMARKSTEMP
°F

PRESS
PSIG

TEMP
°F

PRESS
PSIGSIZE SERIAL SPEC FROM TO TYPE IKN.

4" P 010\ Ad S-//2 - X>- jog 4/7^ 0 Nl

‘ p£Ler£D

✓ QlOl A — 2."Vo& Z/A 110 Nlr 07H A Z" V0703A - ZuYoi03A UO Ml

K olos A .£■-1/2 - Hiss 1 IID 0 M /
p cno6 A ?sv-fou - rsr? no r> Ml

FORM HO. I35-56B



AFOS^FWHEEtER CORP. 
PROCESS PLANTS DIVISION

CONTRACT NO: IS'- /X?/
SECTION: /OO

LINE CLASSIFICATION 
LIST

FLOWSHEET NUMBER REV BY PAST
/ - / - S-O - f O AT 1

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

DATE s/1 He

LINE NUMBER LINE EXTREMITIES oper;UING DES IGN INSULATION PLAN OR ISO. 
DRAWING NO.

PIPE
WALL
TKN. REMARKSSIZE SERIAL SPEC FROM TO

TEMP
“F

PRESS
PSIG

TEMP
°F

PRESS
PSIG TYPE IKN.

/A ogol Ba, y'A0<106BA - HEAKer no -£70 Nl
A OXO? ^"AOXOt da~H 'Po p/4 Ba I/O j~yo Nl
A oSo3 Bcl n '< - ^"PoX/SBol Ho jryo Nl

>1" A 0804 " -< - y?o8ie bz UO T7o Nl
A 0X05 i, '■ '' - y'PoSH Ba no S'70 m

yy A 0806 Ba. ,i >< X - Posts Ba no S'70 Nl
yy A 08 01 Ba n x ” - yy'posn e*. no Syo Nl
yy A 0805 Bo- k"h02Ho^A — b- 109 I/O S~?o Nl
yy /A osoj Bq. u X " — D -/of I/O S7o Nl
yy A os/0 Ba It /. <1 — £> _ /o? no S70 Nl
yy A 08 U h a a /< — {> -/^f I/O S70 Nl
yy A OXIt b o_ /i /i " _ I/O SVO Nl
>/, •• A 0813 ii " " — b-109 I/O S70 Nl
ry P 08 H b~/09 — SR-lo? A }io S70 Nl

P OllS Ba. D-/a9 — B P- H>2. B no S~70 N>
P om Ba 0-/o9 — 8 R- 10? C )/0 S 70 Nl

ry P ox n Ba b-t°9 — BR-/OZ 0 I/O S70 Nl
ye* P om Ba — PR-/o2£ i/o S7C> Nl
Ve“ P 08/i Ba. . BR- toz. F )/o S70 Nl
y A 022.0 ba. y'AO?o(br.~ B EAbEE no S~70 Nl
2." 1/ OX'J: D-/of - //Z I/O st0"' Nl
1" V 08 i 2 y-y 21 Vo 5 57. / 8 - 2 "Voe? 1 A no N/

f? 0223 A psv-io/g — IID o Nl

FORM NO. I35-56B



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

DATE s/i/7/

FOSTER WHEELER CORP. CONTRACT HO: /S^/SJ/ LINE CLASSli-1CATION FLOWSHEET NUMBER PAGE

LINE NUMBER LINE EXTREMITIES OPERI^TING DES IGN INSULATION PLAN OR ISO.
DRAWING NO.

PIPE
WALL
TKN.

REMARKS
SIZE SERIAL SPEC FROM TO

TEMP°F PRESS
PSIG

TEMP
°F

PRESS
PSIG TYPE IKN.

r A 0901 Say S-//S J>-/3/ /t£> J> 78 - ///
r>9oz La. HD £-//s SB too HI/>/?• L o. B-J/S /7s7 //£> 90 ///

2 /i £>$04 Bo. D-Mf /'/Z^U.Z t/* <T7i' AS/
/Zr P OciOS BsL'/A B~/3/ L2.S) ' HD sWz
2" A £■■/:■■ 6 Bex- TWTfy^/ocR) ££4c />D £70 A//

FORM NO. 135-!



FolW WHtbLERCORP.
PROCESS PLANTS DIVISION

CONTRACT NO: /S~‘~/S’9/ LINE CLASSIFICATION FLOWSHEET NUMBER REV BY pagF
SECTION: jOO LIST /S-Zl-f-S-O-ZO O AX

REVISION
DATE

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

PIPE
WALL
TKN.

REMARKS
SIZE SERIAL SPEC FROM TO

TEMP
°F

PRESS
PSIG

TEMP
°F

PRESS
PSIG TYPE TKN.

43" P tool B R-/O/ S'/OZ 2./00 0 JAN! 2.0"l. D.Refractory l/hed.
4-3" P 1002. B ?IOOI D- ]33 2-100 * Ml 11 n // »
If P 1003 BA=bJ R-lol 43"FI002 B 2.100'tfohooh ’7 4 Ml g” U It f

WT }oo4~ &b f73] zfPI0O3B/Ei> JOO 9oo HdjJf a
/ ^r. NH loos BK C4J] 43" PtoozB /OO 600M7 Mi

- —

■^4 w'se 'Shitfd-x to joroteoT ft zr-j-ot, ,ie/ jf't-or* ^rut-fa^e te.fr/3ey-0.-h14res of 0yet~ 230°F FORM NO. 135-568



F. W. ENERGY CORP.
PROCESS PLANTS DIVISION

CONTRACT NO: 15-1591 LINE CLASSIFICATION j FLOWSHEET NUMBER REV BY PAGE

SECTION: 100 LIST ] Slag Handling F.S.-11 ML 1
REVISION

DATE

LINE NUMBER LINE EXTREMITIES OPER IT INS DES IGN INSULATION PLAN OR ISO. 
DRAWING NO.

PIPE
WALL
TKN.

REMARKS
SIZE SERIAL SPEC FROM TO

TEMP
*F

PRESS
PSIG

TEMP
“F

PRESS
PSIG TYPE TKN.

li N 1101 BK f36l R-103 100 500 HC
h RN 1102 B E-101 R-103, SR-102 90 150 HC
? V 110' A B-llit lilO 200 Nl
2 V 1101 A D-llit 15? litO 200 Nl
2 p 1105 A D-115 D-ll It: D-116 lilO 1*50 PP
14 GW 110E LG Til R-103 85 75 Nl

-JLs
PW 1107 LG R-103 ^2 13 0 75 Nl

1106 B B-117 B-116 litO 1*50 HO
2 SMi 1109 Af Coupling D-117 U06 250 HO
1 V mr A PST1902 150 3<n Nl
5 P mi A J-106 TK—105A/B 200 it50 PP
l-k PW 1112 B E-101 P-103 200 5oo PP
6 CW 111^ Lo tth E-101 85 55 HC
6 CW mil Lc E-101 m 110 '5? HC
ii CW 1115 LG 6" CW 1113Lc o^CWlllitLC B5 55 HC
If p m* B TUI 1 7 F-1 DFlA /R ihn )|<n TTP
2 D 1117 B F-106A 26i litO it50 PP
2 D 1116 B P-106B ■251 litO it5o PP
3/1* V 1119 B F-106A litO i+50 PP
3/it V 112C B F-106B _35i litO it5o PP
1+ p 1123 B F-106A/B P-102A/B ii*o i*50 PP
1* p 112i B P-102A/B E-101 litO 575 HO
2 D 1129 B 1*P1123B \2ZJ litO i*5o Nl
2 V 1126 B R-103 D-117 litO it50 PP
it P 1127 B R-103 D-117 litO lt5o PP
li BW 1126 Db -p^l Dmj 350 1200 HC
8 V 112C B D-115 D-116 lt5o litO pp
li PW 113C B itPllSIB . D-116 100 it50 PP
it p 1131 B 6P1201A DJ.16 100 it50 HG
2 V 1132 B D-117 351 litO i*50 Nl
3 p 113; B D-117 CL-101 litO i*50 PP

FORM NO. I35-568



ENERGY CORP.
S PLANTS DIVISION

CONTRACT NO; 1^-1 ^91
SECTION: 100

LINE CLASSIFICATION 
LIST

FLOWSHEET NUMBER

Slag Handling F.S.-12
REV BYI

*
REVISION I B

DATE

LINE NUMBER LINE EXTREMITIES OPERJITING DESIGN INSULATION PLAN OR ISO. 
DRAWING NO.

PIPE
WALL
TKN.

REMARKSTEMP
*F

PRESS
PSIG

TEMP
°F

PRESS
PSIGSIZE SERIAL SPEC FROM TO TYPE TKN.

6 P 1201 A P-118A/B ii"P1131B lilO 22t5 PP
6 P 1202 A CL-101 P-101A/B lilO ATM PP
2 PW 1203 A 6P1201A CL-101 140 225 PP
T T¥ 1201 A 2PW1202A P-101 li.O ATM PP
1 PW 120=5 A P-103 TK-IO'JA/B lilO 35 HI

10 PW 1206 A TK-IO^A CL-101 lilO ATM HI
in PW 1 207 A vk-1nCR ni-i m 1)|0 AW m

6 PW 1208 A TK-109A 10PW1206A liiO ATM Nl
6 PW 1902 A TK-105B 10PW1207A 140 ATM HI
k PW 1210 A TK-10^A 6"PW12l6A liiO ATM HI
k PW 1211 A TK-105A 6"PW12l6A 146 ATM Nl
u PW 1212 A TK-IO^A 10PW1206A 140 atm HI
k PW 1211 A TK-IO^B 6PW1217A lilO ATM Nl

h PW 1211) A TK-105B 6"PW1217A 140 ATM HI
h PW 1219 A TK-IO^B 10FW1207A 140 ATM Nl
6 PW 1216 A lt"PW1210-HA 10PW1206A l4o ATM Nl
6 PW 121? A i)."PW1213-lllA 10PW1207A 140 ATM Nl

10 D 1218 A CL-101 5251 AMB ATM HI

FORM NO. I35-56B



FOSTER WHEELER CORP. CONTRACT NO: IS-/S-?/ LINE CLASSIFICATION FLOWSHEET NUMBER REV BY PAGE
PROCESS PLANTS DIVISION SECTION: /OO LIST ISZI-I- SO - 13 C at:

REVISION
DATE ■srhhtS

LINE NUMBER LINE EXTREMITIES OPERIiTING DES IGN INSULATION PLAN OR ISO. 
DRAWING NO.

PIPE
WALL
TKN.

REMARKS
SIZE SERIAL SPEC FROM TO

TEMP
“F

PRESS
PSIG

TEMP
CF

PRESS
PSIG TYPE TKN.

F 130! B S-/OZ — S-/03 •4-Ffc Art'll 20 PeSractory Line l
4-3" P \30'Z B S ~ 103 — F-//7 2loo 4-30 Nl 1, 1/ H ••

p 1303 B 2-/02 — D-//3 2100 A-34 •3P Nl 12“ t' " "
3 0" f 1304 B S-/03 — D-//3 2loo 4-3 A- N i g ft u a n

3/" P (3 OS B D ~//3 — l>-to4 2100 43/ ¥r N! // ii u u

P 1300 Be. g"p/s-o&Bs> — i) ~U3 120 4 73 Nf
3 " P 1307 Be 8" P/S-OS Re — D-//3 120 473 N!
M* P 130S Be B''P/S0SBc - Filters 120 4-73 4/

P 130 ? Be Filters - -30"? 1304 B 120 474 A7
£" P 1310 B 32SOB - ^"PfSoSBe 3S0 sF?-?

•S/iI■'~to k'rci ec~' >sr ■*r c f t-'f'/i r & teh> fj-r I* «•/ cn C r CdOC^F FORM NO. I^^6B



FOSTfl^pEELER CORP. 
PROCES^?ANTS DIVISION

CONTRACT NO: /5"9/ LINE classification FLOWSHEET NUMBER REV BY |KAUjB

SECTION: ICO LIST is-tl-t-s-o -14- 0 a.tI "

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

DATE 's~/ih<s
LINE NUMBER LINE EXTREMITIES OPERIUING DES IGN INSULATION PLAN OR ISO. 

DRAWING NO.
PIPE
WALL
TKN.

REMARKS
SIZE SERIAL SPEC FROM TO

TEMP°F PRESS
PSIG

TEMP
QF PRESS

PSIG TYPE TKN.
A •»4 3W I40( m\ - E-m zzs 1200 SS’O Ht fUi'T Joe hot )&>- Code

■4-“ BW 1401 D^i e - ni — e—h 9 J3S Hd PeF- boilrr- code
4." 0W 1403 bhl E — /Z 9 — D-/3JT X37 B30 HC Pet- H t> 1 Jet- c./idp
S'" SH 1404 t>bl IT-/3J' — E ~ II8 X37 930 HC Bet" hot leir code.

XsH I4°5 E-US - fol Boo HC PaKp” be 1 fdr Code.
16^? P 1406 ww £-//-7 - E-US 418 dArx/i pair A17 "3. D. R-vfrv'forvljiie
K" P 1401 Bez E-H8 - E-jn 4^-0 & HC. J y

IZ'* P I40S aa. £-//? - 300 394 pp
34" f 1401 B sLT'f\30li - 31"? 140 6 g Z/00 430 /VI 12 'X. t>. S-t-Tracfarv L/W cl
rtf BD 1410 b-l3J~ - D-/3^ He j y

SL- I4H Af b-/3^ - [7x1 316 lie.
BD t4!Z A? D-;3^ - - CT-701 EX. 31T &>fa pP

r 3" BD 1413 E-ll'7 - D-709 mu ms XT
a 1414 ff31 - I4h?I4o6 Bel 900 mr* HC

r KSti 14 IS Ml - IT"PI406 Be 2 900 Ha
K I4U Ak" P^-/3zf/ - f54[ 4Q0 10 pp
K 1411 AX pSV-1340 — r^Zfl 600 to pp

ik' tin 1412 1471 — /^"P /^7W2 TPloo ^kto mr?
4." BW 14 n AT 4”BW}402.bh-TK-lOlAlB EX 240 10 HC

R I4Z0 A TSV-I3SZ — f3Sl 2.12 0 pp
R 1411 A PSV-13S-7 — 2/2 0 pp

JJi / 1422 X0-13S- - pp?
R (4Z4 A Ysv-i3£4 - rim 0 pp

L

$>

Use. fields- To fara fecjf fi-ersohine ( s-ur-face tuy-z^ °jC a^er- 2LOO °F, FORM NO. I35-56B



FOSTER WHEELER CORP. CONTRACT NO: rr~/s<?i LINE CLASSIFICATION FLOWSHEET NUMBER REV BY PAGE
PROCESS PLANTS DIVISION SECTION:. too LIST is-ii! :• - /.3 o A.T
REVISION

0ATE sj ifiJ
LINE NUMBER LINE EXTREMITIES OPERIHING DES IGN INSULATION PLAN OR ISO. 

DRAWING NO.
PIPE
WALL
TKN. REMARKS

SIZE SERIAL SPEC FROM TO
TEMP
°F

PRESS
PSIG

TEMP
°F

PRESS
PSIG TYPE TKN.

g" P iyoi D42 5-UO — ‘ C-//3 2 So 3-3 1 Ht
■rp't P /jl>i Bd E-//3 — F -105 -27S szo PP
Z" P tsol 3d E —/OS’ — S-/S3 12.0 4-08 7/

P /so4 8 d s~/o? — 0-/// 120 3 8F Nl
P r.TO’y Bc| D - /// — c-joz 120 3SS ST
< !F06 P C -toz ~ B-IIZ 2£>o 4^2 PP
P !So7 £—112, — D -1)2 no 470 Nl

sW P jsoi 13 e. b-UZ - O-HF 120 4-10 ,V /
P (SOJ 3d FIFO2 Bd — f^'P 140834 FT7S\ 42C/ PP

6" P )S/0 Bp e'TtFOi Be — 8"P~/sv4Bd 120 470 Nl Size 7b ko. con-firmd.
r 2" P \sll S -109 — ?-)06A+B 1 2.0 408 tH/sT \l fl !• »t
1V P l-r/2, Sh P-/0£A4Z — S-joj 120 A/i/sr it at if /»
l-rr" P 1SI3 Sk/Rk r>~ 112 - T- 2-04 120 47°/sZ ST/NJ
I-* P Mr/4 Sh/Rk ■j'risnsk - /v'p is/3 Rk 120 404)70 N/
I'/z!' P /r/sSh/Rh h-l/l - j4"P/S/3 Rh 120 387/70 ST

PW (S’It Ob r?xi - t -ii3 22S 1200 3SO HR
6“' SL IFH A-f E-113 - fTr] ISO 3/4 He

SD iS! 8 A-f R -//3 - SECTION TOO /So 3/4 ST
? IF/f A psV-ISSF- Fzsn 3)0 0 PP
C K iZZO L c. .777 - E-ios 8S /OO N!
CW IS2I L c. F-/oF - it 2.1 Ho 90 Nl

3" cy IS22 Lc rtn — f gs /OO Nl
3" CW IS23 L c. p -/-'z - HM 1)0 9o Nt
4" sH /F24 bh C -102 ISO 7so HC
df" SL Isis Af C-/02 - /M '370 j so HC

R IF24 A Fsv-IS-£3 - F3Sl 370 0 pp
1" Cl IS 21 DA/A-f 4-"SH )SZ4 Ok - l2.ll ysc/£na'700/is H C

/" t> IS 28 shin lL"PlSl3Sh - [2S[ 120 470/0 sr/ivi
r D ISzl Sk/Rk 1 -h" PISI5 Sk - rzzf ilo 385/0 st/N)

_Zil
1"

CW
CW

JS30
js$!

_Lcl_
Lo.

F'CWIS
3“CW/S

2.0 Lc. -0"CW/E2-I Lc SS
8S

_ too _ 
too
— Nl

'22 Lc. - 3" tY/IS23 Lc Nl

4>*■P'

FORM HO. 135-5



F. wWroJRGI CORP. 
PROCESS PLANTS DIVISION

CONTRACT NO: 15-1591 LINE CLASSIFICATION
LIST

FLOWSHEET NUMBER REV BY PA™

SECTION: 100 Char Recycle Sys. F.S. 16 1
REVISION 0 1 2 3 % 5 6 7 8 9 10

DATE

1 INF NUMBER LINE EXTREMITIES OPERATING DESIGN INSULATION PLAN OR ISO. 
DRAWING NO.

PIPE
WALL
TKN.

REMARKSTEMP
•f

PRESS
PSIG

TEMP
°F

PRESS
PSIGSIZE SERIAL SPEC FROM TO TYPE TKN.

2 TCx 1601 D 6TG3205D B-105 350 85o HC
14 TG L6Q2 D hTG3205D D-lOh 350 850 HC
18 P L633 1)2 XCV1102 FS-18 750 PP
9 P L60l| BX D-10U FS-15 800 U5o PP
10 P L605 D2 D-10U FS-20 800 [,50 PP
f, P 1 ^0^ T)9 n-IOtT TP-10)i 800 li50 PP

10/it P 1607 D2 D-105 10P18 D6 800 1+50 PP
10 P 1608 m 18P1821D6 FS-17 300 L50 PP
2 VF 1609 AK psv-1027 na 350 10 Nl
? N )610 AK 1 361 d-105 100 100 Nl
8 P 1611 D2 10P1822D6 FS-32 750 1+50 PP

FORM HO. !35-568



F. W. ENERGY CORP.
PROCESS PLANTS DIVISION

CONTRACT NO: 1 <01 LINE CLASSIFICATION FLOWSHEET NUMBER REV BY PAGE

SECTION: 100 LIST OhfL-r Reovolfi Svr. F.S. 17 1
REVISION

DATE

LINE NUMBER LINE EXTREMITIES OPER/ITING DESIGN INSULATION PLAN OR ISO. 
DRAWING NO.

PIPE
WALL
TKN.

REMARKSTEMP
*F

PRESS
PSIG

TEMP
“F

PRESS
PSIGSIZE SERIAL SPEC FROM TO TYPE TKN.

2 TO 1701 D 3TG3ci02D D-12)l 3^0 8<0 HC
TG L702 D DfePG3502D D-123 3^0 8^0 HC

if N 1.703 AK D-121+ 100 100 Nl
VF L70if AK PSV1031 l3lif 3^0 10 Nl

18 P L705 Db XCV-1109 FS-18 800 WO HC
li P 1706 D2 D-12li liP1707Db 800 Wo PP
if P L707 D2 D-123 FS-16 800 Wo PP

FORM NO. I35-5|



REVISlir 0 1 2 3 4 5 6 7 8 9 10
DATE

PROCEl UMTS DIVISION SECTION: 100 LIST Char Recycle Sys. F.S. lb

LINE NUMBER LINE EXTREMITIES OPERIIT 1 NS DES IGN INSULATION PLAN OR ISO. 
DRAWING NO.

PIPE
WALLTKN. REMARKS

SIZE SERIAL SPEC FROM TO TEMP
*F

PRESS
PSIG

TEMP
“F

PRESS
PSIG TYPE TKN.

T TO iRm T) FS-0 1 TGI 8n?TSB T90 Ron TfO
lTGl803Ba 350 800 HC
lTGl80l+Ba 350 800 HC
lTGl805Ba 350 800 HC
lTGl806Ba 350 800 HC

lTGl807Ba 350 800 HC
1 TG 1802 Tia 3TG1801B i5PlH68Ba 350 550 HC
1 TG 1803 Ba liPl809Ba 350 550 HC
1 TG 1801+ Ba liPlSlOBa 350 550 HC
1 TG idol Ba liPl8llBa 350 560 HC
1 TG 1806 Ba liPl8l2Ba 350 550 HC
1 TG 1807 Ba liPl8l3Ba 350 660 HC
ii P 1808 Ba lTGl802Ba PS-52 350 550 HC
l-h P 1809 Ba lTGl803Ba FS-52 350 650 HC
l| P 1810 Ba 1TG1801+Ba FS-52 350 550 HC

li P ian Ba lTGl805Ba FS-02 350 660 HC

li P 1812 Ba lTGl806Ba FS-52 350 560 HC

li P 1813 Ba lTGl807Ba FS-52 350 650 HC

3 TG 1811+ D 67G3502D liTGl8l5Ba 350 800 HC

liTGl8l6Ba 350 800 HC

liTGl8l7Ba 350 800 HC

liTGl8l8Ba 350 800 HC

TirolRtQBa TPO Bon HC

liTGl820Ba 350 800 HC

lir TG 1815 Ba 3TG1811+ B-106 350 550 HC

li TG 1816 Ba B-106 360 660 HC

li TG 1817 Ba B-106 350 550 HC

TG 1818 Ba D-106 350 550 HC

li TG 1819 Ba D-106 350 660 HC

ii TG 1820 Ba B-106 350 550 HC

18 P 1821 D2 B-106 FS-16 800 550 PP
8 P 1822 D2 XCV-1130 FS-16 "Boo 550 PP1 TJ 1823 AK [36 B-106 100 100 Nl
1 VF 1821+ AK PSV-1035 fik\ ■ 350 10 Nl

FORM NO. 135-568



F. W. ENERGY CORP. 
PROCESS PLANTS DIVISION

CONTRACT NO: LINE CLASSIFICATION
LIST

FLOWSHEET NUMBER REV BY PAGE
SECTION: lm 1 <91 -1 Q Ti1. R . 1 q 1

REVISION 0 1 2 3 4 S j $ 7 8 9 10
DATE 1

LINE NUMBER LINE EXTREMITIES OPERATING DESIGN INSULATION PLAN OR ISO. 
DRAWING NO.

PIPE
WALLTKN. REMARKSTEMP

*F
PRESS
PSIG

TEMP
°F

PRESS
PSIGSIZE SERIAL SPEC FROM TO TYPE IKN.

pit N IQIYI AV TJ TToade-r PI 91 9A inn inn Nl
ft p ion? A p-i B-ioi , ,

ft P 19Q1 A B-101 Atmos
ii" P 1901^ A P-109 P-1909A
Ii" P 190^ A S-119 8" P-1909A
2" cws 1906 Lc CWS Header CR-113 85 75 Nl
?» (WS 1901 Lq_ 0R-113 CWR Header 110 75 Nl
8" p 190? . A OR—111 TK-103

It VA 1909 A TK-103 Atmos
lU" P 1910 A TK-103 EJ-10
la" N 1911 Ak N„Header P1910A 100 100 Nl

It P 1912 A ^ To Disposal
)i" p 191 ' A nViar’ Add I tl nn S—107

If P 191b A Char Truck TK-103
ii" P 1915 A S-119 P-103

FARM MO. 135-51



F. W. ENERGY CORF.
PROCESS PLANTS DIVISION

CONTRACT NO: LINE CLASSIFICATION FLOWSHEET NUMBER REV BY PAGE
SECTION: 100 LIST i Oi _.■) _c:n_?n F.s. ?o 1

REVISION
DATE

LINE NUMBER LINE EXTREMITIES OPER ATING DESIGN INSULATION PLAN "OR ISO. 
DRAWING NO.

PIPE
WALLTKN. REMARKSTEMP

•F
PRESS
PSIG

TEMP
“F

PRESS
PSIGSIZE SERIAL SPEC FROM TO TYPE TKN.

10" P 2001 A S-107 CR-126
10" P 2002 A CR-126 B-119
...it" P 200' D-119 Isolation Val’t e

h” P 200; A2 Isolation Valve S-107
in» P 9on) ... D, D-119 D-lOh
h" P 200c D2 D-119 F-108A/B

15 P 200F D-119 Flare
8" P 200'] A2 S-107 Atmos
3" VF 2006 A P2006D2 Flare
i» N ?noc Ak NnHDR D-1192

FORM HO. I3S-56E



F. W. ENERGY CORP.
PROCESS PLANTS DIVISION

CONTRACT NO: LINE CLASSIFICATION FLOWSHEET NUMBER REV BY PAGE

SECTION: 100 LIST 1521-1-50-21 F.S. 21 1

REVISION 0
DATE

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

PIPE
WALLTKN. REMARKSSIZE SERIAL SPEC FROM TO TEMP

*F
PRESS
PSIG

TEMP
“F

PRESS
PSIG TYPE TKN.

?» TO m TOT^OPT) D-120 350 PP
V' TG 2102 DP TG3502B D-120 350 _PP
2" P 2102 D-120 S-115
P«! P pin- P-2102 D D-lOk 800 PP
2" P 2101 X P-2103 D„ D-llU 800 PP
Fi" p pine £. P-1P0 ^ D-llii 800 PP
T" N 2106 a! ¥„ Header TG-2102 100 100 m.
pt» N PI O'. Ak N2106 S-107 100 100 m.
1&". N PT Of Ak N2107 D-120 100 100 m.

VF 21QC Ak

___ m _ _ _ _ _ _ _ _ _ _ _ ____ ____ 4

uio

FORM NO. 135-Bi



FOSTER WHEELER CORP. CONTRACT NO: '27 (ft?/ LINE CLASSIFICATION FLOWSHEET NUMBER REV BY PAGE
PROCESS PLANTS DIVISION SECTION: LIST CM5l-Ao2,FS~l52/-/-eo- co A:?: t

REVISION
DATE

LINE NUMBER

SIZE SERIAL SPEC

LINE EXTREMITIES

FROM

OPERATING
TEMP

°F
PRESS
PSIG

DESIGN
TEMP

°F
PRESS
PSIG

INSULATION

TYPE TKN.

PLAN OR ISO. 
DRAWING NO.

PIPE
WALL
TKN.

REMARKS
>9- P £0^ M. D-13*, S-II6 34c Y&ssok Icfisw cht.-cem

-;{ycQ PA S-MA- g-M7 M?
12" M r.~ //-7 Ji—llL.. 342.

6pf 2. fPlSiWl &.c
Pi AC 11 Kt'

1Z pDrJ ivL £. - //A 222 A'
£br t'A f.J. 54. 543 4»s'- rf

_£I_ P-//2 a/l 92P.. 45-Z)

4-' P- UprAiP b-r5z ooo. ^il
412P1 in A’:PprP'/1ci )/7 ° *> 2- ■■'II

/re? Irt / Yvi P- hspPjP pp'b-thtcu fr'
5Vi .2A/r CU\/ P-P6Z

mi
rrU •V. /2
fr,1 TUT 4"? ire tit*

4714 14 PS 74: 717 Pc

J' Per UA-u-j ?22/ An pc

f, iiApin'" 12)12 4^r- f 'r
P r ‘c. IA.I K- HP P-\\PPn 45T ?-p Vie. i/i

,4: /rr M !{P/7a
P.nNu Uk,

P BoP: UP £ —//7 ftr-v'
5? "srr.TTg 222 ■r; /

12.. /;-/ 42 0
Pi<!• ^ *•. It

P PM A M k. f-//7 4- H7(\l>y:rC Al fP
pen lik pSdiaUh.- .HA An- -V Pf 4- ev

P32721 t^k 22 7t 2. L',’ vr I'.'U: t_.

&
t-nc< A Per/nuk 4sT £■ P /■'

5 P CC2h YTK- 4"P241CE D-17? 4AS Nnw

y *' .»? i ftM/y A'£-’24cAi± /5-3 whic

few Pfc22 JWi 22S flee 4 r

V Seen D- <33 >?3 pp

gf,2i D- 132 YTstJeW 347 4S0 He

Ml p 5tUS fa/Ul 4Ys&C‘Tl1f 47fn. miuL 112- 6B1 PP/Pc

CM6, llUAK 3nP£A>le Ul Ml 143
£JL

tzy/p'1 An 27 P- 134 Ifc PsefiSTtU yzi 45$

W‘ lies sm Lc ILL PrlLfe BJS1 75 N>

Ml dPA 5nj>! Le> S-II2 112 I hi 75 ki'i

3> Ak ppv- m\ 134 lUv
JEL 4031 D — 13 4 /IMG, 45b NI

P/4,r 5&31 D-134 JW 44.1 ft ft
r A D- B4 TF) B flgg t 2 AH ft 6
3 IV •'PV2? n'S : l 'A. P 3 ft/1 365 ^ 5 tfr

FORM NO. I35-56B



FOSTER WHEELER CORP. 
PROCESS PLANTS DIVISION

CONTRACT NO:/r- /5'?/ LINE CLASSIFICATIONLIST
FLOWSHEET NUMBER REV BY PAGE

SECTION: fao OV-1$ /'; .i
REVISION 0 1 2 3 4 5 6 7 8 9 10

DATE

1 INF NUMBER LINE EXTREMITIES OPERATING DESIGN INSULATION PLAN OR ISO. 
DRAWING NO.

PIPE
WALL
TKN.

REMARKSTEMP
°F

PRESS
PSIG

TEMP
°F

PRESS
PSIGSIZE SERIAL SPEC FROM TO TYPE IKN.

?fe;’ V A Mznf.L 55 2^2 0 PP

to

FORM NO. 135-5



FOSTER WHhi.L.ER CORP. 
PROCESS PLANTS DIVISION

CONTRACT NO: JS'/SO/
SECTION: /O

LINE CLASs\r I CATION 
LIST

FLOWSHEET NUMBER
er- fcz-Hc-z-J-r - /su- n /

PAGE

REVISION I 2
DATE

LINE NUMBER LINE EXTREMITIES operating DESIGN INSULATION PLAN OR ISO. DRAWING NO. PIPEWALLTKN. REMARKStemp°F PRESSPSIG TEMP° F PRESSPSIGSIZE SERIAL SPEC FROM TO TYPE TKN.
rh" riot Oh fas/ 2"£u/S/02Al 12/00 r/=>

BU/ fro? AF r/tfaftfah D-/32 4 ?2S 9r Pr
/'/? Hl frS3 fk Ufa l"4fa/fa tec> la «> frl
d>" btL Slc4 Ak T>~/32 arpfriofai / feS 7.r fat
e* yp fros -AL- /Zi" VFBMAk Ufa /fa N/
rh" HF $}06 6"AtLfr04AK $‘rP5lC$Ak /fa? fa/
•2 ■' U frc? AA IJLfrJ Z>-/32 3c? Afa Pc-rh CL fra/ Al 7>/32 pm Sol A<r PP

/&/ froO) D-/32 P~ic4 A/& //6 2r A//
y Bt// sir AA p- / £4A/& / L 4 llo a/ /

DELerf.b ///
&u! 5\l-> At- B -/C& /fa%t/S/B!Al //o 4/

tf/n * // sr 57/4 fil fa'&Nsmfa k—/oS I/O fa/
/W Bw frir -4- fr'BufaHfa " /"But S'!/A At I/O At/

r fiyi frr fa ) ‘ivm/frLCAl fa/fak r ///J jU /

/" &! BUI fa ■ r~/c7 r /'APiv s/fath /9o fa/

I'h" tw nr 4 /"BvfrlnAc fa'Bk/frfan 12>A AJ // h" By/ s/r fa ze3 pmtsisrM /Bo fat
1>V! S/7o 4 fa'Bu'S/rBfa iPfa fa'i: M nr K> /
t • 572/ M- /S&wfrlnfa /"fa.fa77 AS- //o fat

/" 8\d 5111! fa IBfkt.fr c/fa p-tfa // ^ fa// ' htt/ 57/: 4 e-ic'i zAwfarfafa Icfa PP
V BW .57/4 fa faSwfaSSAA 2cS PP
2' Bp/ fa <2‘‘Biu57/jfa rB*f>n6te f/C N !
/" But 5ir fa 2“&utfr2Sfa r- to/ 4 /to Aj/
/" Bitj 512/ fa fa/ev T'BW 672A fa ?pr ffa
2" M! fr2? fa / 'fa.'fr/?/fa A fan farm '/rfa rp

Bit- Btlt' /a 673/r 57/7 fa 4'pit/514?. fa //C- fat
rh" 8uf 5in Af 4'fa fr/24 JB ffa'in.rfaj- // o fa/
r dw 57/' AC- ifafair/rM far/fa * r // O fa/

Btff frcfr fa fa A' fa. fa IfafafrPA-L U t p i
i r- 577: fa /'fa-s-ryfa 4'BwfaBoM-' 0o fa !

rr 5-/4.’ /JL far a fry/ fa /fa: fa'JC fa no fa'
/> by: ' 57// 'fa- /'A'fa 577/7r fat)/ /tJj-t'z />o fa 1

FORM NO. 135-568



Ln
-P'

FOSTER WHEtLER CORP. CONTRACT NO: LINE CLASS'rl CAT ION FLOWSHEET NUMBER
PROCESS PLANTS DIVISION SECTION: J0P LIST oP~ 7$1-6d5-, F5~ IS2I- /- $<& - Si
REVISION 0 1 2 3 4 5 6 7 8 9

DATE

RE\ . BV PAGE
\M. £

to

LINE NUMBER LINE EXTREMITIES OPERATING DESIGN INSULATION PLAN OR ISO. 
DRAWING NO.

PIPE
WALL
TKN.

REMARKSTEMP
°F

PRESS
PSIG

TEMP
“F

PRESS
PSIGSIZE SERIAL SPEC FROM TO TYPE IKN.

/" jS/V B!7/ Jr tifit y»j*z yKBnsi4h\. /Jil //•/

rh" tSVv- ■T/A' yjf /"Swr/r/M Phns/BoAi /Jo A l
th JL 4 "Ar. mt/Ji / "sssm M y/A ///

!“ cw M2 4 j 'h "Bn Acai /hJ> *2> /lo AJ(
r 4a Vr fort hj dz * r/ransi47JL /3o ry
m 4a nr ji rspnidAr ^''BwsieoJi /S<? /j /

rh" 4^ 4" S/T mm r&n 5/74lit /lb A?/

r 4/v M 4 r/>"&h> n 4£M SMlsr yp yn
/•' 4// spr Cr/M-yv-m /yr£N 57/5// 130 y/y
/ / V By* p/h A r Bn BprAp 4"BnS/30/r /Jy ui
ih Bri /JA J''Brvm24yr rywsnr/h 4 /yp N 1
/" Ft Silk Jr r/rArhnJAi c'yyr M s£ //O AJ 1

hi mi M hhhJ. * /‘Shstsi Jr /3o SI
t'h lip r/r J* r&nsvyjl •4' ’Skj 57 @pJf /3S St
/'A 5?A A 4"8>v5~r2Q M rBPSMJt yio AJ f
/'■ B\v my 7/v BnBiBl M- cpy yuj Ay* /io AJ j
/'■ Bw 4 mr h ■# l th"B>\ sisbJl /3J /J/
/yr Sh mi Pin PAP it 4'-’£»er/3ojl£ Ah AJ/
yh AVv 5Bf. yn 4''3h'BlhJL /'Bi/sisrr /lo ui
r 44 P/& hr yyrBurprh cmt /njm / //£> AJ/
r zbr,/ 574'? rh y/un AJP! /h'BnS'/S/Jf y3n fJ!
/'A fh rsn-symrr Un Ki r

VA 7>V STiz /J 4'Bins'/ >n-/Fh rBnsr/p /./ I/O fU !
/ A-K/ 57/? fh rrmsisAr C/u> AJ A*" I/O s/
/■' 4fc' 5745 Jr Chtr A./Si yy AnSim.rr Pf AO
/'A rr rBinsr/r-r/if h/p,‘Syru r/t Pp Am
/A 4/v 5/34 Jr 4'b^pp - /Jr rewspht //f /J)
/" 575^ h 7'A £h- 5/Z inf dht in / «' j //J N* ’
/" m nr Jr h,n /./, *P t'/J SI7 P-f /h JO/

/'A' BW S!h h r m u sip Jf 4'fir 57h rr Ub n
/'/* ■ BW S73i rr rm x sr. mp r/unS/P /p I/O /vt
t- m* S/Pi ir r/ph stm al CiVr mJ #4 //(' r i
/” 01v nir Jr /A/> Ax/ A A Pi m,S/f h Po N t
/Ve" 0K’ srzt A IftWSIhAJ 4'5', ut-frij /}£. ■ iJh r n

FORM HO. 135-561m
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FOSTER WHEELER CORP.
PROCESS PLANTS DIVISION

CONTRACT NO: isr-uii
SECTION: j oo

LINE CLASSIFICATION 
LIST

FLOWSHEET NUMBER REV BY PAGE
ISZt - l-zro-JS-2 o 4.r

REVISION 0 i 2 3 H 5 6 7 8 9 10
DATE s/ths

LINE NUMBER LINE EXTREMITIES OPERATING DESIGN INSULATION PLAN OR ISO. 
DRAWING NO.

PIPEWALLTKN. REMARKSTEMP
°F

PRESS
PSIG

TEMP
3F

PRESS
PSIGSIZE SERIAL SPEC FROM TO TYPE TKN.

3'V' XSFi S20! [J3J - HEhbEfl 400 700^
X<4i0 Ht

zC" 2/^7 zzoz Bb/sy f74l - S"xsHS2oi Eh Afo H-c.
2“ xs-i-1 52.03 Zb 6"XS,U5Z01 Eb- BR-1 0) A 9 00 AC.
2' 5204 Fb CXSESZOiEb - BZ.-I0I3 700 AC.
Z" <SA' 52 05 Zb 6 "XSH 520) Eh - SR - 101 C 700 cmsfo iiC.
2" X'W 5ZO(, Fb Z‘:aSH 520) Eh - BR~ 131 h 700 4C
Q" 5?o7 Fb C'X5M5ZOl Fb - M-IO} E ^00 IXXzo IiC
2" y'-j/j 5208 FL S'XSH SI. 0! Bb- BR->0) F Boo •VC

a" XSF/ 570^ Bb fl3j - //FAbBR loo 700 DC
2" z" X'SA' 52.10 Eh 4. ”XSH5%I0 Eh - SK-/OZ.A 700 AC
2t: 3" XS// 52)1 Bb 4-"XsH5x 10 Eb - B R -/02.B 700 HF

3" XSH 5212 Bb 4"XSF5210 Eb - B R- /02. C 700 VSfX 40

2S\ 3" KSH 5213 Eh 4"XsHSZ/oeh - BR-iazb 700 1J4i'o AC
•2" 3“ XSU 52 >4 Eh S' XSH52JO Eh ~ BR-JOZ 5 *?oo ?S%fx Ac

S. 3“ XSH 52)5 E a 4 " XFHSZ10 Fb - BR ~/0 C F 9s>? Ac

3"r‘ A 52)6 D S'A Bill D - SR-iozA Boo 4-9F Vc
Sz A 52 n D 8-"A3/l? D - BR-/OZB S 00 AC
3" 2" A 521S b S'A 3)19 b — BR-/02 C FOO W AO

■3s: 2" A 5219 D X"A3in D — BR-/a2b goo SV7 AC
■3 “ 2" A 52 20 b X"A 31)1 D - 8R~102E Boo AC

A 52 2) b S'A 3/7 ? D — BR-/02.F goo -416 AC
A 522% !>/£!, 3"ASZIE D - 3"XSH52IOEb goo -h?6 fi C

i 2“" A 577.3 n/£T 3"A 52. 17 D - 3"XSH52I) Eb 8 00 -476 He
2“ A A? 2.4 d/eA 3"A 5218 D - 3"XSF5ZIZFh goo 4-76 He
2'' A 5225 o/ei. 3"A5ZI1 D -3"XSH52)3Fl 8 00 4-76 He
2 ** A 52 2 6 5>\Eh 3“ A 5220 D ~3"XSB5Z14Eh g-oo HC
2" A 5251 b/Zl 3"A522I D ~3"XSH5215Fb ROO 4-75 Hz
/" MH 52Z& bk/d sm - 8"A3m d loo 600 /V/

i-V'' P6 5? 7 9 Ak C42i - HEADER 50 70 ST
?G 5Z30 Ak/b IVPESZZI AK~ 8K-I02A Fo/gso 75/476 sifiiiH
?6 523i W/o |A" P6-522lAk- BR-I02C 50/750 '7SM‘X!6; ST/wJrp

i"J 4r1P5 5232AlV^ )A" PS -5221AK - 8R-/02 E Eo/sso sMif.___ st/ni/pp
/ -V" A 5233 A/ak 3" A 3 Si A - lA" f 05230 Ak 120 too a7

5234 A/At 3" A312iA - /Jr" PG5231AX 120 loo 'VI m

Ul

FORM NO. 135-



FOSTER WHEELER CORP. CONTRACT NO: /S'-fS'-lf LINE CLASSIFICATION FLOWSHEET NUMBER REV BY PAGE
PROCESS PLANTS DIVISION SECTION: J 00 LIST / / - / - -S-o (Cant) O AT —
REVISION 0 i 2 3 4 5 6 7 8 9 10

DATE S'// / 76
LINE NUMBER LINE EXTREMITIES OPERATING DESIGN INSULATION PLAN OR ISO. 

DRAWING NO.
PIPE
WALLTKN. REMARKSTEMP

°F
PRESS
PSIG

TEMP
'F

PRESS
PSIGSIZE SERIAL SPEC FROM TO TYPE IKN.

A sits Afe. 3^3121A -Tl'paro?.2AT 100

——

■

i

—

FORM NO. I35-56B



"NER " W^'TIC"
PROCESS .NTS DIVISION

"IACT ION
15-1591 100 cUU' ^itN 1 LIS

"■ype NIT

COAL GASIFICATION PHOJZCT
CUSTOMER ERDA-FE REVISION I
location SIOOX FAILS, SOUTH DAKOTA DATE '1/25775 V18/75 6/1877/ 12/:

CLASS ITEM NO. DESCRIPTION FD ,« REQ’N. NO. P.0. NO. ELEVATION

R-101 1 Gasifier - Sta^e II 1121-A
R-102 ) Gasifier - Staa:e I 1121-A

j
D-101 * 1 Coal Storage Injector In Pkg. A-103
D-102 * Coal Primary Injector In Pkg. A.-103
D-10L * Prirar:/ Char Receiver In Pkg. A.-1C;
D-105 * char Storaere Tn.i. In Pkm. A-1C"
D-106 * Cha- P-imarv Injector In Pkg. A-10-
D-108 * Limestone Storage Tni. Tn Pkg. 7-10'
D-109 * Limestone Primary Inj. In Pkg. A-1C~
D-lll Rscvcle Gas Comp. Suction Sep. 1111-A
D-H2 Recvcle Gas Comp. Discharge Sep. Tlll-E
E-113 Char Seal Pot 1131-B
D-11L * Slar Water Disenyag-inf? Drum In Pkg. A-105
Tv-n c; * ^ it IVmTn Tn PVjcr.

]>-ll6 * ST ar Injector Drum In Pkg. A-1C5
D-117 * Sla^: V/ater Surp;e Drum In Pkg. A--105
D-119 * Char Trim Storage Inj. In Pkg. 7.-103
D-120 * Char Trim Primary Inj. In Pkg. A.-103
D-123 * 1st Stage Char Receiver In Pkg. .A-103
D-I2I4 * 1st Stare Char Storage Inj. In Pkg. A.-103
D-130 * Limestone Transfer Ini. In Pkg. A-107
d-i n SI ■> r-tT-ppm Air Rppa.reten- n n-D
D-132 Gasifier C.V/. Surge Drum lili-O.
D-T 11 Sta---TTn Cueneh Pot, T T IT -R
D-llU Start-Up KO Drum 1111-S
D-135 * Steam Drum In Pkg. A-108
D-116 Blow Dov.n Flash Drum

.......... ... ~

REACTORS

DRUI-IS



pt.: -^)p_p^=: TI Z'"
process :. i*s oi vi si si i

C^VTSACI
“15-1551

crr-r.oN
100- c’1-:ni

’'YPE "HIT
COAL GASIFICATIOIT PROJECT 7

C’JSTOME1

LOCATION siciy. SOUTH DAKOTA
RE. I SIGN

DATE
A0-'.O

ITEM HO. | DESCRIPTION FD *j REQ’N . NO. P.0. NO. ELEVATION

rz-’oi P-hve-'oed Coal Surre Bin In Pk.c. A-iO"
PK-103 * 1 Char Storage Bin In Pkm. A-103
rX-lOli. ~ j Liras‘one Storage Bin In Pkg. A-103
p"-t oh c * “vd-oh’’ Tn PVrcr. l-ior
rx-1053 Slar Hydi'obin In Pksr. -A-105
pr_iii r-.- _ Hopper
CX- 113 31 - Coal Unloadin" Hopper
TK-llU ^ I'alvsrized Peed Hooper In Fke-. A-lOh

T—t ni * C-’■/ate'” Cool a” Tn Pkc-. i_’05
3-105 5.rcv:le Gas Suction Cooler 1211-C
3-106 Gasifier C.V.r. Cooler 1211-D
TR_T 1 9 ^ 0 Cp rinnn . & Tf.. Hnnl pr* T 01 - _p
7-T1 1 T> = o-''e Gan TP Stra. Sxch. 191 - _r-
3-115 Slipsaream Air Cooler 1221-A
3-116 Stara-Up Gas Condenser 12i:-X
3-117 * v.’asta Heat Bicchanger In Pte. A-103
3-118 Ste?n Superheater 1211-AA
3-119 Boiler Feed Water Preheater 1211-A3

P-101A * Transport Water Pump In Pke. A-105
P-101B ^ Transport Water Pump Spare In Pkg. A-105
P-102A * Quench Water Pump In Pkg. A-105
P-1Q3A * 
P-103B *

S1 ag Slurrv plump Tn Pkg. A-105
Slsr' Slurry Pump Spare In Pke. A-105

P-10M- Gasifier C.V/. Pump 1311-A
P-IOLB Gasifier C.W. Pump Spare 131I-A
P-106A * Recvcle Gas Scrub. Circ. Pump In Pke. A-106
P-106B * Recycle Gas Scrubber Pump Spare In Pkg. A-106
P-115AB Start-Up Recirc. Water Pump/Spare 1311-W
P-TT 6 * Pi-at fTtar-t.-TTn Pump In Pkg. A.-107
P-117 * Second Start-Up Pump In Pkg. A-107

CLASS

TAIKS

PUMPS

SXCHAIIGERS

form hr 135-66 B



re ?.gy ; por
PROCESS K S DIVISION

t ' sec ' •
EUUlf'.NT LIST

: of pi'. • -
15-1591 100 COM , GASIFICA non PRo.r-z "' i"

CUSTOMER FODi-Tr- REVISION XXX 6 1 2 v 3 1 5
location sioinc fails. s:t:h daxota DATE 1/1L/76 I4/18/75 6/18/75 9/2/75 ?/i3/-; ; 12 11/

CLASS ITEM NO. | DESCRIPTION FD » REQ'N. NO. P.0. NO. ELEVATION

COMPRESSORS

SOLIDS
HAlIDLIiTG

MISC.

C-102 i Reeve'5 Gas Comoressor 1221-A

PR-TOP * ■p’VV. '■-=1 RpT-ov; Conv. In Pkr. A-1G';
CR-101 * L':re";r.9 Feeder In Pkg-. A-113
CR-lOU * CoaL Serevi Feeder In Pkg A-IG3
CR-107 Co=" Z'stribution Conveyor 1351-S
CR-108 Freiv-.-: Elevator 1L93-A
CR-110 * Coal '•■"sirfi Element In Pkg. A-1G3
CR-111 * CoaT SoalDins- Screen In Pkg. A-123
CR-I12 * 
CR-111 *

t.t —= - - ScaT'oin0' Screen In Pkg. A.-10;
Cha” Zriv Cooler In Pkg. A-103

OR-nq EX - 2?a1 Anron Feeder
CR-T 20 EX - Zransfer Conveyor
OR-121 EX - Z:=i Elevator
OR—122 EX - Zrrer Coal Conveyor
OR-T P2 EX - ^' = T Rte-. Honner FD Conv.
CR-128 EX - Front End Loader
CR-126 * Starc-Fr Char Scalping Screen In Pkg. A-103
S-102 * 1st Sta«9 Char Removal Cycl. In Pkg. A-IC2
S-10S * 2nd Scare Char Removal Cycl. In Pkg. A-122
S-107 * Char Trim Receiver Collector In Pkg. A-103
S-108 * Pulverized Coal Cyclone In Pkg. A-1C_
S-110 * 
S-112 *

1st Sc=“e Recvcle Gas Cycl. ...In Pkg. _ 
In Pkg.

A-1C2 . . .
Livesczne Receiver Collector A-103

s-ii5 * Char Erin Cyclone In Pkg. A-103

B-101* Char filter Exhaust Fan —
In Pkg. A-103

C-102 * Aiv 51ever In Pkg. A-1CL
C-lOli *
c-105 *

G»s Recirculation Blower In Pkg. A-101
Pulverized Exhaust Blower In Pkg. A-1C-

CTr-TOl * SI pp Vpt«T mpTlflPT* ■In Pkg. A-105_______ .____
F-102 * Bar E-t t°r T.-. T*lr<v A TnJ. |M|
F-105 * Char 'Trim Bag Filter In W- A-103 Ifll
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DATE
S 6

I/lb/76 L/16/TP 6/iR/7c: q/7 l~-
CLASS ITEM NO. DESCRIPTION FD 1 REQ'N. NO. P.O. NO. ELEVATION

F-106.A - tT =r Vater FT T ter d Spere Tn Pke. A-‘ 1-
F-107AZ Ccal ^st Filter & Scare 13L9-C
F-108A3 1 Flare Bust Filter & Spare 13L9-D
FD-101 P.csssr.' Air Lock Feeder In Pkm. A.-11-
E-1Ol r ' Tr.eT't G°3 Generator In Pkr. A.-ll-
J-106 * j 51ar Bm Eductor In Pkg. A-113
T.rnv-int I V=T^e» 1
K0V-10' 1 Pear:or Valve F625-A
R-10 3 ^ ' Slar '..'uench Vessel In Fkr. A-113
SP.-101 r i P-JL. Tn Pkg. A-' IP
cp:_TP,9 -i C = r "'-ciVisr Tn V'.--. q-

TO71 f riTi]c;hor*
A-101 1 Sliostrean Air Brver Pke:. 101 1_A

!
A.-102 1 Char Recovery Cyclones 13ii?-D
S-10? ! 1 si Sta~e Char Removal Cvc.l .
S-1CH ! 2r.i Sta^e Char Removal Cycl.
S-110 1 1st Stas-e Recvcle Gas Cvcl.

!
A.-103 j Solids Feeding System 1351-A
TV-101 1 O'-'p' O^n^pxrp Tnjpr.toT
D-102 ! Coal Frimaore In.iector
D-10L 1 Prirar:,' Char Receiver
D-106 i Priraor/' Char Storaere In.i.
D-106 ! Char Primary In.iector
D-108 i Limestone Stora,n:e In.i.
TV-T OQ I T.t —PrimstTy Tni.

TV-1 90 * O’-^p-" 'V^irn T>r‘i Tfipr^r Tn j .

TV-lRl ! T c —. Char Rpoei ver
D-12T ! 1st Staere Char Storaere In.i.
D-130 Limestone Transfer Inj.
TK-101 Pulverized Coal Surge Bin
TK-101 Ch='" Storae-e Bin
■nr-inl) T,T r-=>etrino Stnr’^xrp TH n
3R-102 Pllv. Coal Screw Cnmr.

MISC. 
(Cont'd)

PACKAGE
UNITS

FORM NT 135.



B-. £RG' . R?G :c:
PROCESS 'S DIVISION

CO CT ' Sf N ‘
tudlg iNT lIS 1

" ’E 0 IT ' ~
! 15-1591 1 100 COAL GASIFICATION PROJECT l' 5 1"
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location stotjx WATT SC-DAKOTA DATE l/lh/76 li/l8/75 6/18/75 9/2/75 '/i-/-t -3
CLASS ITEM HO. DESCRIPTION FD 0 REQ’N. NO. P.O. NO. ELEVATION

PACKAGE
Dl-IITS
(Cont’d)

•

n ■x} \ D -O T.i- = = T.nr° Ppprlpr
CR-TOL Cos' Screw Feeder
CR-110 Coal Welsh Element
CR-111 Coal Scalping Screen
CR-112 Limeeaone Scalping Screen
CR-111 Char 'Trim Cooler
CR-126 Starc-Un Char Scalping Screen
R-T07 Char "ri™ Receiver Collector
S-112 Limestone Receiver Collector
S-115 Char Trim Cyclone
3-101 Char Filter Exhaust Fan
p-ioc; Char ■T’ri> Baa- Filter

A-101+ Coal Pulverization & Drying 1351-3
FD-101 Rota-v Air Lock Feeder
SR-101 Pulverizer
H-101 Inert Gas Generator
C-103 Mr Blower
C-10li Gas Recirculation Blower
S-108 Pulverized Coal Cyclone
F-101 Bar Filter
0-1 o< PP-.-p-T-ed Exhaust Blower
TK-llii Pulverized Feed Hooper

a-ioc; FP =r handling System 1251-D
R-101 Slar Cuench Vessel —

TV-1 1 )| Slag Wa/ter Disenrarin^ Drum
D-T15 Slar Storage Drum
run 6 qlp_ Tn lector Drum
D-H7 Si a - Water Surre Drum
TK-106A Slar Evdrobin
TK-1053 Slar Hydrobin
P-101A Transport Water Pump
P-1013 Transoort' Water Pumo Spare
P-102A Quench Water Pump
P-IOP-R Quench Water Pump Spare ____________ _______________M
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LOCiTlOH sioa:c falls, south Dakota OiTE 1/IW76 VW75 6/18/75 5/2/75 >7 -;/

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

P-10'7 S' -,1 Pnn-n
P-1073 SL07 SlurrT,r Runp Spars

m c-• n'I 1-Ip: Jr =>T'
CT-iOT S' =~ O'ate^ Cla’'7fTer’
J-106 Slar Drum Eductor
SR-700 S" ar C-oisher
P-106A Slar Water Filter
P-1063 Slar Water Filter Scare

A.-lOo Recycle Scrubber 1333-3

S-T09 R.ecvc'e Gas Scrubber
P-106A Recycle Gas Scrub. Circ. Pictd
P-106- Fecrcle Gas Scrubber Puarc Scare

A-i 07 Sre-’t-TTn Scmbber Pkc. 1 UP-A
S-116 Firsa Start-Up Scrubber
G-l 1 7 S-ccrl Stert-TTn Scr.;bb=r
P-11 6 F'rst Start-Up Scrubber Pure

A-103 Wasee Heat Exchanger 1252-3

H-135 Sceaaa Drua
5=H7 W==te Heat Exchanger

PACKAGE 
UNITS 
(Cont1d)

form 135-66 B
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BEW JERSEY AND IS LENT WITHOUT CONSlDfRAT I ON OTHER THAN THE BORROWER’S AGREEMENT THAT IT SHALL NOT BE 
REPRODUCED, COPIED, LENT OR DISPOSED OF DIRECTLY OR INDIRECTLY NOR USED FOR ANY PURPOSE OTHER THAN 
THAT FOR WHICH IT IS SPECIFICALLY FURNISHED. THE APPARATUS SHOWN IN THE DRAWING IS COVERED BY PATENTS.

REFERENCE DRAWINGS. *£0UI SIT!0*$, STANDARDS
7.YV ■ 7J\J-

DP- 7S4 -75G

UNITED STATES
ENERGY RESEARCH a DEVELOPMENT ADMINISTRATION 

FOSSIL ENERGY

COAL GASIFICATION COMBINED C^CLE PILOT PLANT 
S.lO'JX FALLS, SOOTH DAKOTA

CONTRACT NO t'CA-FE •* - 3? -
».'SI£« »M£eL£« tsLCGv CCWP

'r - rjo SCuTh 0R*'<CC A v C »• U E 
V i iv,N 0 STO* , NEW J£ * S E Y
T. 7-«; P.0.- - Vs^ -z

OOOl - •32 !

UNITED STATES 
ERDA

FOSSIL ENERGY
tt{ at D-« »<?»( s

£*i,s/e* OT^ae 2L (R-/o/)
t>~.

r .sic CONT. 15*159/ Mfa N ns /Sf/ ■//?/■ A

FORM 10. 1135}- $t



.V©

Mores
/ - ii rt//?£
<?- r*>£ aoTTO^f sU’gM OA 

o * 4ZQCSA6. .

ro &£ s?o/v/ro*£& i**'/?*/ r£/*7/3/it^c"nrs/ce 0/9 £qu^i
#-/€?/ <SM0ts4B <3£ £0 ^/7>V /*'/£>££ <?£ ^/^^A/rj

%>
\p

\P

N

RELEASES
Kt:

0*Tt
Of

0»0C9

ISSUED fO*

©Purchase smell

ERiAL. RRERARC BUT 
Sv'BM) T SHOP DETAIL !

AMO MEAD WAT- 
801 

0RAWI8GS.

<K.£JI SSUt CWCCKEO FOSTER WMEtLtWl-
‘"sAwias. purchase all otmer
MATERIALS, f I BAl I tt ADO SUMt Tj
CMtCSEO SWOP DETAIL 08AW'#6
WiTKia 0«C WEEK OF RELEASE 
DATE. PROCEED «IT« COMPLETE 
F AfeR1 CAT I OR.

51 VE8 00R’$ DRAW 186 PETUftfED

FIELD COR STRUCT I OR

NOZZLE CHART

^351
£4->2

s3"

'O

/'/i"
34’W
\3i"W

USAS.
SATIAC

CtOO* RF

F

6,4± /A/££r 
AIAW'sSA Y

i^'.-r/«o#a h'sct 
T, ■£ T& ( £1 i/1D j

_____
^/4T£ fZ /^TO C O/L
_'j____ &-j r of £e>/L.
process <5^5 oar
>Sr/*xr cs/3 <z/ts oor

80.
PEOD

_6_

X—
Ji/?^

i__
/
/

r.P£ £. 
£>*OP

■. ? / / 5
* ^ 0^5

TOTPt. PP£S-$OP£
p-/o; .£ p /oi

1 r DESIGN OF THIS ITEM OR SYSTEM IS 
TENTATIVE SUBJECT TO DEVELOPMENTAL 
WORK IN PRC CRESS OR ANTICIPATED. 
PRIOR TO PURCHASE, DESIGN SHOULD BE 

REVIEWED WITH F'A’EC TO INCORPORATE 
DEVELOPMENTAL RESULTS.

Ziil/SdTdO___ —T 7-e - -- . :,

VESSEL DATA
SO/ »e. n;>»: O/Vit

«E»»ICE: Jz^l£F£&^jytjG£_JZ_

OlAMtTES: INSIDf.
5 T TtBtsar Ltaem:'

OAK. BttSIUU: 4*0 JUJb-
I Q « I 0 L ( V ( L ,

DESICJ PRESSURE: s'oo
0*‘*. LI0U10 HOLD-UP P8ESB:

PBI Cs

OPER. PRESS. DPOP TMW VESSEL:
MAX. HLIEVING PRESS. B TOP MB.:

OPES. TtMPEHATUBE : 3ooo"£ AT OTM) S/O0m£ rep
0ESI&8 TEMPERATURE: 6SO op
SPECIFIC GRAVITY rmttl?
MQt‘.4SM£ S£cr y/st D/S, / ITAXPEP; VPS
P.W.M.T.: FOR CODE: FOB PtOCISB: -

RADIOGRAPHED:
JOIST EFFIC1ESCY: /.OO
CORSOSiOR ALLOWANCE'SHELLS:

j MATL.■ SMELL: 6P • 3p 7 - eeci.z
maTl., MEADS:

MATL . , SUPPORTS: SP-£PS‘C "•"T
TTPC OF MEADS: //£ /OP/-/£/?/0*4 £.

I* j ESTESRAi BOLT IRC: OP / 9J -/37 S 3 A - / <=>4 . £ M

2G iBTERSAL BOLTING:

SP.PAl, ttsou^o £/S £ ^
HOLES:____STRADDLE .VESSEL C£8TmiBL

PAINT: QS/ofii C&StT OoPPPP £ P/^/j

.<2/YS_P//zOP__

TRAYS WGT.

&3QOD

! NSULATION WgT. ( ^ T. ) /SOOOQ

CUB IT£ WGT.:

0P£». LIQUID WGT.:

in.

/Zis/K P4/AL <j,4)S P4. o*\y b'/x.i. Of-s/y R Jp. 0 rr/setl

MY0R0TEST: jwQ?-,
GAGE LOCATIOR:

MAX. ALLOW. PRESS. I«f t CALB;:

UNITED STATES 
ENERGY RESEARCH a DEVELOPMENT ADMINISTRATION 

FOSSIL ENERGY

COAL GASIFICATION COMBINED CYCLE PILOT Pi**! 
SIOUX FALLS. SOUTH DAKOTA 

CO**Tfl#CT NO. ERDA'PE i« - 5? - OOO* “* *9JI

FOS ' *v w«C£i.efi
SOUTH ORAN 

i’ ’ *♦ G S T o N , vCnsCY

J2£d2£FLd2s£-Z

_L1 D«It

UNITED STATES 
ERDA

FOSSIL ENERi?

»t »u »« 0_

THIS DRAWING IS THE PROPERTY OF THE FOSTER WMEElER CORPORfTiOA. HC SOuTk 0St«G£ AVCMUC. UVIBGSTOS, 
NEW JERSEY, AND IS LENT WITHOUT COiSiCE* ATi0* OTHER THAN THE BORROWER-S AGREEMENT THAT I T SHAlI ROT 
IE LENT OR DISPOSED Of OlRECTLT OF iBL-SCCTtY 80S USED FOR A B T Pusr'CSE OTNlR TKAk THAT FOR WHICH 
IT IS SPCCIf'CALLI FuR-JISHtO. THE ^PPaKATUS S«0W3 >8 THE QgAtf'g& i j COvESlP BY PATENTS.

REFERENCE DRAWINGS. Rf Ou f 8 i TI OSS. ?r*«?URDB

OP’ 7S4 - 7S4 ; /5 'ro - ; /.::- JO . /ooH
<op2 , sec4 ; e^Af ; e?A7,C'- c 4- 750

0J2/S/SP £>TP£,£21 (p-so/) 
FW£. CONT. 15-159/ | }?£gE,N fY£ /S^f-Z/S/rA



FQSm 10. (135!,



L9
5

D
ES

IG
N
 O

F 
TH

IS
 I

TE
M
 O

R
 S

YS
TE

M
 I

S 
TE

N
TA

TI
VE

 S
U

3j
tC

T 
TO
 

D
EV

EL
O

PM
EN

TA
L 

W
O

R
K
 I

N
 

PR
O

G
RE

SS
 O

R
 A

N
TI

C
IP

A
TE

D
, 

P
R

IO
R
 T

O
 P

U
R

C
H

A
SE

, 
D

ES
IG

N
 S

H
O

U
LD

 B
E 

R
EV

IE
W

ED
 W

IT
H
 

FW
EC

 T
O
 

IN
C

O
R

P
O

R
A

TE
d

e
v

e
l

o
p

m
e

n
t

a
l
 r

e
s

u
l

t
s

.

-a
 

—4
 o

 
»
 —

 a
: 
o

O
 O

 H
 «

=

$£
£ 
wo

re
 t

-/
31/

*"
<s

££
' 
/v

or
e3

L
 

L



/sores
/ - MO COC/Pl £5 sf-S *’£’&'& sir IS/jf/OOS /*//£'/? c&s.

Gerhs&g/v /y/^// re/^t/* £/?/cx.
2- rtf£ £.0 >°>S/ AS 7~t>r*L s°*£■&&</*£ £>*o*> ACROSS s?-/o/ £ *-/0& .

3- COSSMS. * 4 £ #S To &£ s$H/££.D££ /*S?CS7 /°OS£/&/.£ £</#&£ £>£^OS/rs^

4' Pc/AGS 3>r£AS*) ro ££ PXOV'OSQ To C0/M. # 7 TO r££P A/OZ24.£ coot.
/9/-/0 PA££ PPOPt v5Z PC JfCPOC/TS.

S’ atc/mssp OP PIU/O r£AfP£PPTc/P£ PO/^TS AS r£A/rAT/ir£. COCAT/O* op
PliS/O T£PfP£PA7C/p£ PO//V7S /S AC30 T£A/7AT/\S£„

<g- rup Sorrow co/e, Ccoa///s. * 9 £ /o J To /3S /-*/>£>£ op /" £/a. ro/s/A/o, o. /37 " ays. r/s/c/r/scss
A/VO £A-£/0-P/ ,+tArt. CO/t& AV SP/PAt TOSS £" c-c.

CA^TAOeS

C>000 * TJZS

^•'W &ooo&
A/ALP CPCQ

sooe

<i" AO. SUAOC/0
/2GA 3£f $S

Ctr'A'

Of CO/\/A/. A/s 7

/S" D/A. PIAMS C/PCLS

-t—p/

/2”OD esz/Aooo 

/2 GA. J2/>3s5

A.H//V—^

^ £££ /Yors // OP' 7S4’7S7
DSTA/L OF r<\
coa/hs a s.4- \i

RELEASES
0*6
SEV

OATC
0f

0»DE*

ISSUED fO*
Q)?u»cmase smell ado mead hat-

E#IAL. A*tPA#C »UT 00 807 
SU»MIr SMOA OFTAIi 09AVI8CS.

<B.
SSUi CHECKED FOSTES WHEEU9 

HAWI 8S. FUlCMA iE ALL OTHE* 
MATERIALS. FIKALI2E AID SUl«l7| 
CHECKED SHOP DETAIL OHAW IR 6 
WITHIR ORE WEEK Of ULEASE 
DATE. PROCEED WITH COMPLETE 
fAIPICATIOA.

VfROOP' S DRAW >116 RETUPRED

FIELD CONSTRUCT I 08

VESSEL DATA
80. •CQ'O: OMSl [ ITEW 80: P-/Q2________________________TTZlW'Cl; _^AOjF7£P-PT±±£_T^_

( PA/C/L__; 8’' 9"

RCEHTTEsirTiT:
i OPE*. PRESSURE: Ml 6 4

I A V I C l I 11 i

Of Sica PRESSURE: ft! 4
0*iS. 11 OUI 0 HOLD-UP PRESS:

NOZZLE CHART
COKS
«0.

Jtjf
'jy*
ASjA
S2'Y.4
_2_'_

<y’_
V

Ceco*/??
tbOOP/Zf

_£/•s}S Ol/T/LCT________
//JJCC7CP3 )

•5/A4 PCs^orAC
- //-’A/T OPT POPTS __
& AS Pr P087S- jy£t /Ar. 

_72_ T/z (T/U/Q) POTS £ 
PD/ (SS£ //PTC A)

Tt ASe r£ /
Coot/tJP, i+sAPPa. '//

80.
I42L

DESIGN OF THIS ITEM OR SYSTEM IS 
TENTATIVE SUSJECT TO 0£VaC".Y.:;.'T.U 
WORK IN PROGRESS OR ANTICIPATED. 
PRIOR TO PURCHASE, DESIGN SHOULD BE 

REVIEWED WITH FWEC TO INCORPORATE 
DEVELOPMENTAL RESULTS.

LIZcIFzFIas s*o*v*j. /t£>o,£!£ 7*U "c"e>H»4\ ~T2._ 
: 'Fr*o AS ^

a'O
1

THIS DRAW 186 »3 THE PROPERTY OF THE FOSTER WHEELER CORPORA!108, U0 SOUTH 0RA8CE AVE8UE. LIVI8CSTO#. 
BEW JERSEY. A»0 IS LEBT WITHOOT COBS!0£ RAT 108 OTHER THAI THE BORROWER’S A6REEME8T THAT IT SHALL ROT 
BE LEBT 01 DISPOSED OF DIRECTLY OR 18018ECTIY BOR USED FOR ARY PURPOSE OTHER TKA8 THAT FOR WHICH 
l^^i SPECIFICALLY FURS I SHED. THE A?i* A^ATUS SHOWB II THE DRAW 186 IS COVERED |Y PATENTS.___________

REFERERCE MAWIBM. REDO I $1 TI OflS. STAflDARDS

c?/3- 7£4 - 7S 7 ,

QPCff. PRESS. DROP THRU VESSEL■’ <^.<0
WAX. RELtCVIRC PRESS. 8 TOP H&.:

MAX. OPER- TEMPERATURE: zPoo* ro jooo°p
DESI 68 TEMPERATURE:
SPECIFIC GRAVITY i pttcttt fiuiBj:
COPE: CCcr. V/// D/K / STAMPED: YDS
P.W.H.T.: FOR CODE: TFS FQf PtOCCSt:

RADIOGRAPHED:

J0I8T EFFICIE8CY: /gL3 Vo
CDRR0SI 08 AU0WA8CE -SHELLS:

MATL.. SHELL: ^>A-s3<?7-22CL.2
maTl.. HEADS:

HATj., SUPPORTS: ^SA ♦ 2 8S -C
TYPE, OF HEADS: /-/£**/3 PH£ A/CA L
emg»AL BOLT 116: - / 9 3~ S7 ££A’S94-2/*
i3TCRBAL BOLT 186:

CASKET S • 'SA/AAL hAPCs/vp -5/5 jg AS££3TO$
BOLT HOLES: STRADDLE YESSEL CEBTE8L>8£
PAI8T: ^5//OP COAT ^So/pPOftr RtPCj

Oa/£ F/£C£

77900

3 5 ( 183ULATI08 Uil.(/*T.) /ISgOO

S CL‘8 ! TE W6T.:

OPER. LIQUID WCT.:

Sl'/K AAtAL GAS AlOVS ypLOCt?7 T//*0<//fH 
£ TPZ - & FT/SP.C.________________________

81 j HT0R0TEST: SHOP;

6A6E 10CAT10*:

KAt. ALLOW. PRESS. iBfg % C819>:

UNtTCO stAtes
ENERGY RESEARCH 8 DEVELOPMENT ADMINISTRATION 

FOSSIL ENERGY

COAL GASIFICATION COMBINED CYCLE PILOT PLA/VT 
SIOUX FALLS. SOUTH DAKOTA 

CONTRACT NO EROA-FE K-32-OOOI - i3ll

F 0 S r ? R »*HE£LEH ENERGY COR® 
HO $OuT h OR a »< G C avE»«u€ 

.1VINGST0N, NEW JERSEYS'r
> pws •■o. Ofi’ 7S4 ~ 7£8 ~ t*

__ 6*rt ______

GA/S/F/SA SrA$£ l(F-/OZ )

UNITED STATES 
EROA

FOSSIL ENERSy

FWEC CONT. IS- 150/ I /?«L«W MZ /S9j •//22-A



hjOT£S‘
. S-£AM 'RAC? AMD WSULATb. BOTTOM ~£*~ 

AMD iyP TO MOZZLt CC-V.V %
2 THIS v'ES^t-'L. v,AT S£ S~ACk££> /y/T^ T/i£

,?£cycu£ GAS CQMhiZ^OS £,S£BAQ&£
SZmRATOR, O-liZ.

4" THK. 304 s.5. CWM 
-ssiri- 307tc.m <_Twr»
SUPPORT GRIDS. S££
F.\M. £,V& STD lOQlS-1

—SuPT. RIM& 2.* VJIOE f\ND Vq" TPK-
-9/i£ pyATL.rypz 4io.s s.s. rimg- wbloso

RELEASES
0*0.
CEV. DATE ISSUED FOR

OP
DATE
OF

ORDER

^PURCHASE SHELL ASO HEAD MAT-1 
£RlAl. PBEPA5E fuT DO SOT

SUSHIT SHOP Detail DRAWiBGS.
(s ) I SSiJ E CMECSEO FOSTER VHEELEPl'- 
DAAW 1 aG. PURCHASE ALL OTHER 
MATERIALS. FIBALIZE ABO SUlHiT 
CHECKED SHOP DETAIL OtAWIRC.
Wt THIS OBE WEEK OF RELEASE
DATE. PROCEED WITH COMPLETE 
FABRICAT1 OH.

LCJ V E B OO *'S DRAW IB6 RETUCBEO
(d) field corstructiob

©

VESSEL DATA

IL'Iil_ so. itO'0: OfiJZ
S UCT! OfJ SEPPRATC#

■ Aat>:aT icaara: S'-0“___ __ : **
aP£S. S8£S&Ut£: ~ SQgwT: ~ ~~3§9 ~S1 Q-
r-tSJM PSS;S3ijS£:

389 me 
432. m &

» | 0>£8 
10 C^tS. p»£33

(>u I 0 HOLD-UP PSCS8:
OSOP TXfU VESSEL;

/, 6 m

*t\. RE-iEviHG PtESS. « TOP HQ.: 
X. OPES. T€MP£#ATUf£;

0.4 ^
&

430 rsiQ
LgOtE-

ORIENTATION PLAN

THIS 0SAWI9S IS TK£ PSOPtSTY Of THE FOSUS WMtELE* COSPOS&TIOB. no SOUTH ORASGE AVEIUE. LIViS45T>a 
ICW J CtSET, AMD IS LEBT WITHOUT CO* S > D£"* TI OS OTHER THAS THE IO»«CWEf S AC9CE»ERT TKAT fy SHALL SCI 
|£ LEST OS DISPOSED OF OlStCUY OS i*0iiL^Tlt BOB USED FOB AST PUP'CSE 0 f * f 9 THAd THAT fgs WM i CM 
IT IS SPEC I F I CA! LT FUM iSHEO. TP£ APPARATUS SMO^H 19 THE OR AW I S 6. IS COvEgEO ST PATE* rg._ _ _ _ _ _ _ _ _ _ _ _

±3"



NOTES ■■
!. STEAM TRACE AND ,ISOLATE Bottom head 

A HO WAU. up TO \CZ2lE CONV, VO. 2,
2. ~HIS 1/£S.= £^ V/-/ BE STACKED VITA RECYCLE

&as Compressor suctiov separator D-m.

A

FT
T.L.

IZPl

■A" TRK. 30* 5, 5- CWM 
WITH BOTTOM LTWT.
SoPPORT GRIDS, see 
E W. g.'Jtj STD lOQIS-1.

-SUPT. RhjQ 2" WIDE AND %" TPK.
BS/ " MATE. TYPE SA-C8S G-R C. RING- WEuDSD 

/lb TO VESSEL.,

-I

RELEASES
DWS,
stv.

OP

ISSUED F0»

^PUtOASt SHELL Al0 HEAD HAT­
ES i AL . ^»??A»E BUT DO BCT 

SUBHIT SHOB DETAIL OlAHluOS.
(T)|SSUE CHECHEO rOSTEl WHEElES 
bHAw I * C. PURCHASE ALL OTHER 
HATEBIALS, f f HAL I ZE AID SUBMIT 
CHECHEO SHOP DETAIL CSAVI1C 
WITHil 01E WEE* 0? RELEASE 
DATE. PROCEED WITH COMPLETE 
FA99ICA Ti01.

LJ
h1 p i LIQUID HQiD-UP PRESS:

3,0 O'-'ii. PKC'-J. v-.* tESSE

51

0)

VES DOS'S DRAW 11ft RETUR9E0
ElEtO COfl STRUCT I 0*

4S. 0Pt». TEMPERATURE:UL

l* i teivirr
NOZZLE CHART

-Ln
_£
<
£

' 7

I i8‘
'Zaf.
J&L
l'/0
r'

JjaI

iCOPR p YAVpT YJj DAV If
CPC I •/' ,.T v. iT.ILE ^_____
frAejOt/r^jr____

Ourt-ET
___

A- Q_______ __ __ ___  __

IFi^ziZZZZI

no.Hr-o

£
/

JIZ

i“ P . W. H T. : FC» C00£: A/O •r0» RROCESS: FO

TT* SACIOGRAPHfD: SPOT

L‘» ! J C U T Iff 1 C 1 C1CT : 0.85

I S9 ; €Ci?^C3 '01 ALLOWABCf. • SMtLLS: '/q '• HCAOS: l/U

! ;o i Tt . , SHELL: 5A -57S - G-R TO

Ll.if f‘ >. r 1.. , HEADS: SA-SIS- BRIO

! 2: : ' -a.. $U*P0»T$: SA '3 4>

(4) SUPPORT 
LEGS. FOR SIZE 
fDETAILS SEE F.W. 
ENG. STD. 13812.I ORIENTATION PLAN

S-E^O-As^y^.r^O

is"

Tdl S O^flvtlfS !S THE EiEOEESTY 01 THE EO.VfES WHEELER CORHORRT t OR. MO SOUTH OSAUGE AYERUE, LtVIRGSTLH, 
BEW UERSEY. ABO IS LEBT WITHOUT CORSIOTSAT I OR OTHER THAR THE SORROWER'S AGREEHERT THAT II SHALL ROr’ 
IE LERT OR 01SHOSLC OF DIRECTLY OR IRCR.CTLY ROR USED FOR ART YU3FOSE OTHER THAR THAT FOR WHICH 
IT IS SF1CI FI C.TLLY EURB I SHE 0. THE A F F A ft A fUS SHOT.'S la THE PgAWIBO- IS COYEREO RY FATEBTS.

__ | REFERERCE ORAWIRSS, REOUUl TIORS, STMOAROS
// SPECS. P, v sSr s F-rs

SDO-iOAl SC Ai iOBiS.I
3/-T90-//OOfl SZC4 ,38r2.l
' 'SSO -63A!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

VESSEL DATA
"HtTEH RO: .^JhJ..L2_ _ _ _ _

. tfJ^iP^GAJL
REO'O: OtUE

ccmpgessoRL• italic:
T j'~ cscHMit' SEPARATOR 

T i V:v : ,77e»i ~JT~oT-
v'tR. FREISU RE: RORW.: PSi Gtk

§. ' ^LSIM PltSSy-if:
4*15 Psig
szn psi c-

\ &
0-4 psi

TT
seutvisci Plftss. « TOP HO. : Sq.5 psi

f'f 5 I ca TCWPCSATUfE:
J-2£LH£no°F~

i u i 9;: PESl.
tS 1 HKE ASMS SECT YMl Du/. J. STAHREO: YES

A

2« i .::;TEF3AL
HEADS. 2 1 SELUPSC/QAL.

I0LTIR6: 54-/93-.S7 /SA~/SA ~W. .

i 'STECSAL lOLTIRG:------- —ho.lts: /v', cpyip/tessEo asbestos
1ClT HOLES: STRADDLE VESSEL CCRTERLIRt
>ai»t: yes as pp/j spec_cS90 -83A t
3 sunTica: yess (s<~e wore T)

-..I.RHtBT: 0/ve Piece
n
3? ; F«i>TY WCT. : ATAd 1 a.3
33 1 WATCt WCT.: 4<7 7(0 LBS
31 i 7'“*^3 W5T. : LIS
35 j tiSUUTiOa WGT. ; LBS
5« i i:: BITE WGT : lit
y ! o’-ta. lm?uio wcr.: /o.-ro LCS
)& i
3?
«0 !
SI i H*D»0TtST: HOP: FIELD: fit
«2 ! CASt LOCATION:
S3 | «iX. ALLOW. PStSS. (11* % C9L v >: PSI .

UNITED STATES
ENERGY RESEARCH a DEVELOPMENT ADMINISTRATION

FOSSIL ENERGY

CO*L GAS't'CATiON COMBINED CYCLE PILOT PLANT
SIOUX fALLS. SOUTH DAKOTA

CON TRACT NO £S0A-f£ l« - 52 - COO! - >5i(
FOS‘C» * w C C l £ ** £Fw£P0r CC«P 
^ f < 0 SOuTm OflANCt * v £ »v u £

'MiSTON, NEW j£»S£y

CP-16<4'5nO-/?

RECYCLE £AS ccm- 
I akESiOtf Q/5CrAc6-£ SCP‘# Q-HZ

UNlTEO STATES 
EROA

FOSSIL ENERGY

CMR|R.F.« MVRRtiA

FWET CONT. 15“ 159 1 Riq'n m /s$i-//3f£



BTM. VIEW OF RINGS ASS. WITH CONN- EB A

RELEASES
DWG.
REV. DATE ISSUED FOB

(

OA

DATE
OF

ORDER

©PURCHASE ShEll AK D MEAD MAT­
ERIAL. PREPARE BUT CO HOT 

SUS4IT SHOP DETAIL DRAWiKGS.
©ISSUE CHECAED FOSTER WHEELER
Drawing, purchase all other j
MATERIALS. HKAIIZE AX 0 SU 8* 1 T j 
CHECKED SHOP DETAIL DRAW 1 KG
WlTHIK ONE WEEK OF RELEASE
DATE. PROCEED WITH COMPLETE 
’A8RlCATlOH. 1

© VEHDOR'S DRAWING RETURPED \

(u) FIELD COKSTRUCTION
CO

^ ccsa.» HO

E

[AN
JL.
6
7

NOZZLE CHART

A/ore:
ro see notes 
rcz rings see 
Ow& NO 0P-163-50SA

A

84TI0G

&■
A

2S-10
3
H'li 

30"JD

JL
6o"_
taL
i/z" (OtetlCPUr

/&■

Hz".

//z" 
r/z
SY PgTitDcASff

.-! -

AXninina y n/Oa y/ r

C/rr GAJl
szoc-nv, ....fr- sas /s-jrr 
cHKf> ~7FJZ £Tt "eRoM
c, ____ ____
FLU! 012.1 N& GAS 1NLE T

1 HA.LJ= EJ? 
PRIMARY l-ift gas ibJLii
POT. POR
TT

PT PP
"pctt
START UP Char ADOjTjca’ /

so.
itoo

_i_

Z_
L~-

2-__
JL
_/_
3
2.
/

VESSEL DATA
- //3 ao, »to'0: Oa/S

}:} tl£i_ LT a/aA P JS’vTA l z^&r

LMitJCr $'-6*; &TN> L/fJttJP 3'-O''
11 L6ilI_iHiI!LLOfl». PStSSUte: _____ ±l-a’/£i:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

i Q U l » l E *11 WAS.:
f/£ 5 i G3 PBESS’.'^f: soo ystg
C^EB. I I(?ut0 H010-WP PRESS:

PRESS. DROP T**U VESSEL: ~3.0 psi
,fAA. «Ew I E V t*C PBESS. f TOP MO.:

OPER- TCHPC**TUB£: (A~T BTfJ} 2/00*^“
OiSlGB TEMPERATURE: 3p T/SCH//U£>£. eJCSY

vfECtPlC GRAVITY l o 19}: jf± Ncrrs $
;ovt-.ASMS Srer. Mt Q/v. / stawpeq: Yss
>.W.M.T.: FOR CODE: V^iTS PQt PBOCESS:
RADIOGRAPHED: O'A £,
(Otar EmciEHCY; /00 */*
';o«80S(0« AUOWA«CC: SHELLS: M£A0S:

5A - 387 <3*. 33 C±. Z
HEADS: SA-387 lSX'32 CTi.. Z

p A TL., SUPPORTS: 3A ~ ZSS" 0*2- CT

fT PE QP HEADS: z : / Sa. /- /p>-
LCTSgUAl 80LTIRC: 3A “ / 9 3 - 3 7 ft SA-/$-4~2H

' aTERBAl 80LTiaG:^gK HA'<?4» O <S M
GASrtTS: PETR? S^YTC. /S90-S0A2 

;OlT HOLES: STRAQDjE VESSEL Cf TCiLllE
mai: £>£/? JSACC- /30O- S3A/
'SSULATIOM: A/OH/eP

&SS/T Z3/£" CJT

iMPrr wcr.
VA TE R W6T. : C&**£. A)

12100 LSi
8160Q LIS

)«SU‘.4TI0* WGT. :
f7.ASTr^eL£ L/aUS/AO 14.8000

CPER. UQU 10 WCT. :

LIS
lir

NA/AP 3 SO 3SO0 L&S*

iYOSOTEST: SHOP:
GAGE L0C A TI OB:

4»X. ALLOW. PRESS. iBt» A CRIB):

UNITED STATES
ENERGY RESEARCH 6 DEVELOPMENT ADMINISTRATION 

FOSSIL ENERGY

COA:. GASIFICATION COMBiNEO CYCLE PILOT PLANT 
S'OUX FALLS. SOUTH DAKOTA 

CONTRACT NO CftO^-FL 14-32-0001- istl
fo s ’ r «

lir

" «t E Lt » tN£»GT CORP 
SOuth ORANGE A v E n u£ 
'NGSTON , NEW JCASCy

'jySHSN
BTM VIEW OF RINGS ASS. WITH CONN. €A A

-y....... .......— . jiizzt:
ut kioz. 3-<3:draw sects. ;as vcTed m S

i—--- - - - - - ■'■'• -

f\» C«l. NO - 7S4- 772 6
&.A. PoisssS

THIS DtAWlifi IS THE PPOPE^TT OF THE FOSTER WHEELER CORPORATtOB. 110 SOUTH ORAkC.E AVEBUC. UVIHCSTOP.
• EW JERSET, ARC IS L£»T WITHOUT COR 11 CL*A TI OH OTHER THAR THE 8 ORSiGVE »• S AGREEMERT T><at IT SMALL SOT
• C LEST OR DISPOSED OF DlRtCTtt OS I<0-RECTLY BOS USLO FOR AHY PURPOSE OTHER THAN THAT FOR WHICH 
IT IS SPECIFICALLY FURBISHED. THE AP AiATuS SHOWS 18 THE OR AW IA G IS CCVEIUP SV PATE.BTS.

OP
REFEREHCt MAWIBM. R£OUI SI T'OHS. STM0A»O$

-lC3-50S^P jO/y»4/? J>SA£ 3or £>-//3

UNITED STATES 
EROA

FOSSIL EWERS/

FV/£C CONT. 15' 159/ ; /?£«■* ws is$i-ii3i£

A

A

A

A



FLViPtW*- £** DtiTXtaurtHS

ft*., 4 r,#. ttJf, sTA-*y*z ro*tg£ p-lfr, •• ~
CfTA/Lt

\rr«iMM*r t/rr *»s “m-*- 10 A
/TATtOf-/ OF TAtCKLC * SHOfJtJ thf 
/OV XX

/—f*; 505»T. u/«£

—

/ H, S

■4' CASTOLAST Of OOUAL.

TfiiCKLE /*LV£ SttQtJfJ 
ttj ifCTjOtJ X‘X, A/

zt-!<■/*■• r, y,,' H) H‘-(" ("A*'*.)____
____ .If.-.*'2*'

pjoT£‘ -----------
SEt-ECTtOfi/' OF MATERIA, LS FOR /NTERfJA L, PIPE 

\ ANO' R/MG-S TO 6E Dec/OtSD l.ATER.

DESIGN Of THIS IT-.’A OR SYSTEM 13 
TENTATIVE SUBJECT TO '-ElCPMENTAl j 
SVC -.K m PROGRESS OR f ITICIPATED j 

PRIOR 13 PURCHASE. DESIGN -SHOULD 81 
REVISWTO WITH FWEC TO INCORPORATE 

DEVELOPMENTAL RESULTS.

■N$fTY CAN VA‘
v vaA y FAQs*

yau yes F<?avi<
CCn£. ^TAILED Oifi&NStONS 70 B£

■jncates, cone. cetaiueO D/mca/saOns to b£

'ATED /R/N& DETAILED

NOTES) POD /NlET S-AS DiSA>&l/~OA% -S£M ABOVE CWG-. AND QW?*. CP-77^-~nZA 

f>. there are -r fe -a« Fi-u-DZ gas d<ste bvtobs, each hav/hs (2)
A-OlAVSTER F>,P£ E/rvES.

T. CO- /*'. EA SERv£% AtHOS 2 *n0 4, COW., EB SEA VC* fltHCS ‘ A HD 3.

CMC»>GV &£S£ARCH a 0£VE‘»C^*>»£xT ACWM»$Tli*HW«

COAL CAiiAiCAtiQtt C0vt>»(0 C»C.C AL**t
S'OU* ?J«.LS. 50v»« SA-OfA

WIIO *0u'- '.•AN^t *<(A-<
SECTION X-X

op-isr -I'lZb



I/.

— 
te 

*! 
-4 

-< 
f«4 
m 
*

« 
- 

w 
t_

* 
m 

o
OS
 -

H 
JB
 a

 
"S 

la
 f

*
t*< 
O 

c
r» 
w 

—
O '
 Ik

s
;s

-
s» 

■» 
o 

c* 
»- 
o

^
 

”
 X

o 
m

•w 
r- 

«: 
o 

/*< 
*«

i 
■" 
i 

s
— 
o 

■'e 
<* 

—• 
« 
m 

x 
» 
- 

a?
0 

<-> 
x 
5 

• 
^S

o -vi
m 
o 

r> 
-4

» 
o 
x

?»
. 

»
 r

<k
-e 
— 

o»
u
 J

R 
-
 

-»1
 

."v
 C

! 
<T

k 
O

 
» 

-- 
r*

 <m
*■ i

t? -t
,

—
! 

f*k
 >

 1
-^

c 
r> 

-« 
» 

« 
H 

•—
r- 
o 
e

{a 
-( 

£> 
X 

X
 

m
©

 »
 O

 r
*t 

«
 O

 -
h
 r

- 
« w

 X 
W 

m
 a

 
» 

c<s 
W 
o

m 
-4 
o

-«
 ©

 X
 *

4
X 

> 
-o

-M 
U£ 
o

O 
23 

<9
 9

 -
4 

»■
 

9 
X 

-4 
>
 >

 m
 —

 
e 
* 

o
1 

* 
o 

*
© 

■« 
a

©
 

JO
 V

1*
-■ 
a 

ci 
►*

|m
 

r 
©

o 
<A 
a 

os
O 

r*. 
. o

«- 
(A 
© 

f->
 O
 

-i 
T?
 -

I 
»
 X

x 
ek m 

» 
■H
 X

 »
 

x 
m 

r>

► 
*> 
«

5
I
i

S'
-S sS

,

.' 
> 

I t
w 

(/] 
V 
V 
^

S
o
g
i s

S
 

$
1

^
 

**
•

- 
^5

 
^ 

S
i

V. 
>V
**

 «» i 9 i

■
r

h
*

,1
0 5

fc
i

a
; f

m
*

*5 II
I

f

(/j
 -

Ci 
(^o
 X

'

I 
i 

1 
M 

''
1^

1

I 
l 

I 
I 

! 
I*
 

I 
I 

In
I 

I
I 

I 
I- 

I 
I 

I

5
°: n - S
t,

iJ
*

*s
?

2
S«

5
I|

1
]
, 

,
i 
si

5
 

S
§

g > O
n 

^
0 

Tt
y* 
©

1 
5 

5
2 5 

o
Z
 

Z
 

O 
-sj 

m 
> 
n

?
s
S

f
i
i

ii^ ' 
2 

s
“ 

s

5 5 o a w rn s
3
»
f

r
S

°
m 

r

||
5

« 
« 

ut
 

Vjt
'4

<
N

»
»
*
0
«
©

©
'4

®
'U

»
«
‘

’W
I>

>S
is

j 
K)

o 
« 

e

S 
5

** 
(VI

m 
a 

w 
»

-J
|!
i!
?
!S

^n
ir b
 

I*
'

h
!

T
n

-b
b

1
1 -4 i i 03 N i *.

 Q
>

s 
:

0> jk

. 
o

®\
 5

k

m 
s

■n 
a

e
e

2 
C 

C

;s
 ?

s
;s

®
e
e
-4

-s
n
-f

s
.—

 
» 
w 

x 
r> 
m 

c 
4<»

— 
• 
— 
W 
» 
— 
M

r>
 

a
 

m
 

—
 
x
 c

 
»
 -

9 
O

 a
 ©

-4 
9 
© 

r~
 

■
— 
O 

S 
CA 

(A 
©

O
 o

 
«*

» 
x

 •
 
a
x

si r
~i 

©
 

c:
 

rw
• 

St
 
a
 
a
 »

 o
 

O 
— 
© 

>4
n

 
o

 x
 x

 w
S 
M 

f»l 
> 

]» 
©

—
 

-4
 <“

 <A
-4

 
O

 t
o 

—
 r

n 
-I

U 
a 
- 

*4 
O

r-
 a

 »
 

ca
f> 
» 

f
a

O
 a

 
o

 
>

 
r-

 r*
S 

r- 
» 

ia 9
a
 e

x 
jf-

 o
 ©

r-
 

►
 

C
 

a
 C

la
 c

* 
—

 C
A 

X
 X

a
 e

x 
a

 c
 a

 m
a

 
&

 &
 10

 c*

2 S s 
-,

?
ll

SN (*> -0 5 
J

s 
~

?
:

ar 3 c

S
° 

s
m 

^ 
a

9 
a

2 
©

!
« s
;H

-» 
fx 

!-
>
 

r*

Xf 
T*

A> 
O 

S 
« 

W 
- 
* 
► 

a 
o 
o

b 
IB

§
i

§!
s

-~
 - s 3 § bit

| h

N
|

C
l

2 
1

|U
T

B
>

ir

q
s

~|
B

0^

" S 
iklS'f.



2g'-6" DrUASES

©
?
X

LLL

1 DWG.
\ REV. OATE ISSUED FOR

|op
DATE
OF

ORDER

(T)PU8CHA5E SHELL ABO HEAD MAT­
ERIAL. PREPARE RUT DO HOT 

SUBMIT SHOP DETAIL DRAWINGS.
©ISSUE CHECKED FOSTER WHEELER
Drawihg. purchase all other
MATERIALS, FIHALI2E ABO SUBMIT 
CHECKED SHOP DETAIL DRAWING 
WITHIN ONE WEEK OF RELEASE
DATE. PROCEED WITH COMPLETE 
FABRICATION.

I CO VENDOR'S DRAWING RETURNED
I (0 FIELD CONSTRUCTION
I ©

-©
0

NOZZLE CHART

VORTEX BREAKER 
lNOTE S)

A>

M

DETAIL AT CONN. 3

NOTES'-
/. PRA/N FCR SrsTEM /S AT PUMP SUCTION (P-/04A/8, 

AT GRADE.
WATER RETURN NOZZLE IS TO BE LOCATED AT 
BOTTONi OP ORuM.

HEPTiNG COL CONSISTS CE 2" SCH. ISO P/PE,
U AC. !*T

/O

ZO"

AIL

-s;

6"

I4-Z
JLL2"

l‘/z"

tSOtfR, p MANWAY PTIDR.V1T
1LAJPA __ ___

WATER JYPJJ~£JU __ 
SFjy MAKEUP in/lST 
N/3 PaO/psv-

l&ZZZZZZZ
LTLtc,LSA LAH,t-SL,LAL

65^_SI€Am_^c_ct,u.

SOOOPcPlG
_i_

(SOC g F

GOOG CPCG

LSv“/f fr-

€OOORc.P^OC.ON0ENSA^E On7 of ^0'*-
rr, r/c

VEA/T ” To two .

*0.
8£Q0

_/_

2

3.

S'

&.

ToTAi. LENGTH 45 ~~T,
CQNN. 3 /S /A a TO 11/2" REDUCING COUPUNCt

SOCKET WEuDEO TO STEAM CQ!L.
VORTEX BREAKER CONSISTS OF TWO C. S. CROSS 
Plates, each * '/<?" melded together.
(2) SUPPORT SADDLES TO ai FURNSh'ED POP DRUM, 
MARK NO. 8. F-W. STD- 13811.1 TO SE MODIFIED A S 
SHOWN.

VIEW *A-A"

Orientation pa AN

T
U-IlZs Key’/? ak si/or^/y wSJMTL

VESLEL DATA

-Qz&z_ BO. ttQM): OtVE

acavict: gas a c-R QS!2hL¥Jt—iY£L££L..

SuRs-E ..3VtYl ------------------------0 lAXETEH: S'-6"_ X O
u»tt»r LEaora: 2g* -g"
o^mi. misuse: ~ «o»i<7:£• RLo~GMsT~tm'

A 80 * £ LIQUID LEVEL. MAX. :

LESIGA PPESSUPC*? 27 MiG*
CE>ta. LIQUID HOLD-UP MCSS; A© ML

THIS 0RAWIH6 IS THE FROPERTY OF THE FOSTER WHEELER CORPCRATI OR. U0 SOUTH ORASQE AVENUE UVINGSTOK 
HEW JERSEY, AH 0 iS LEST WITHOUT COR SI 0E® A TI OR OTHER THAR THE BORROWER'S AGREEMENT THAT IT SHALL ROT' il 
SE LEST OR DISPOSED OF DIRECTLY OR INDIRECTLY BOR USED FOR ARY PURPOSE OTHER THAR THAT FOR WHICH ^
I ^^^PECI FI CALLY FURR I SHED. THE APP/.RaTUS SHOWH IR THE QfiAWIBG IS COVERES BY PATEMTS.___________

REFERENCE 0RAWIN6S. REQUISITIOHS, STAMDAROS
F. W. SPECS F W. END.STDS.
53Q-IOAI SCA2 /SQH.tSI iESO-i :OC & S2C<$

Bl /£3Q-82Ai_____ _______

'.PER. PRESS. DROP THRU .VESSEL: O psi
«AX. RELIEVIRG PRESS. 9 TOP PD.: 25“ psi<»
LUX. OPER. TEMPERATURE:
OESIGR TEMPERATURE: 4^50° F *

SPECIFIC GRAVITY t moctis fLUlRj: /. O
C0P£:4SMf SECT 2H1 ON X STAMPED: YES

P.W.H.T.: FOR CODE: A/Q FOR PROCESS: A/£>
a'AO IOGRAPHEO: S-^Cj

JOiST EFFICIERCY: C'SS*

CQBRQSI OR ALIOWARCE - SHELLS: '//c " HEADS: Y/a'

KATL., SHELL: SA~ 26S' G% C
■UTL., HEADS: SA-2S5 GR C
*.u., SUPPORTS: SA-285 G# C
TYPE OF HEAPS: 2'/ ZLUPSOiCAL

CXTERRAL 80LTI 8S:S4-/y.3 - 37 / 54-/V< -O.H

' RTERRAL SOLTIRC:
GASKETS: l/{fr.,t COMPRESSED ASBP$TQS

SOLT HOLES: STRADDLE VESSEL CERTERlIRC
^AIBT: SPEC /SS/ - 83A /
XSULATIOR: (VQNG'

SHIPMERT: QfUP P/£C£

3S2.C0 LIS

1NSULATiOR WGT.:
:;ua ite wct. :
OPER. LIQUID WGT.: 3-2.*Tfta l**

jr' FBQiHg'sr&'O BY FRA?across

HYOROTEST: SH(P:
GAGE LOCATIOR:

FI CLP:

HAX. ALLOW. PRESS. (BtB a COLO):

UNITED STATES
ENERGY RESEARCH 8 DEVELOPMENT ADMINISTRATION 

FOSSIL ENERGY

COAL GASIFICATION COMBINED CYCLC PILOT PLANT 
SIOUX FALLS. SOUTH DAKOTA 

CON TRACT HO EROA-PE 14 - 32 - 0001 - I 32 '

FOS^tA WHEELER ENERGr CO«R south ORANGE AvEnuE 
L-viHCSTOH , HZ* JERSEYI'l.

nP-net -SKA-a
oativrt _

l»»oOv< 0
oe Zl2JuX

GASIFIER COOLING 
WATER SURGE DRUM 0-/32.

FWtC CONT. 15*159/'

UNITED STATES 
ERDA

FOSSIL ENERGY

«l wit wi e __________

On«*in« »uw«iA

REQ’N.

3 £*<>■■ f I 35>*3C



...-.
-3/g'rx. ■Stf&OOD 

>104L —}
(3) j"< 3'x 3/f

4//4i£
£r>lT£'J To £l/P$ £04L —» «(G>) /"ruxNabcKLZO 

304L
-3',x3''y ^CUPS(3oa.L)

5-8"

S' CAsroLAsr

xSPLASH C^H£
Ofi &

n)U
SEA/no#

s" >-*'/£>£ * 43'\0/A, £OOZ/fi/<5 1+44 /P/'Vg, . 7~H/J H/HS’ c:0*/r'SVcr£S A /" MNC/LPA
i+'Ar/sPi */Pi£:/<£r ro r*>£ £?+?£> os 7~asp Bo" j.d. s/v£<?r p>/h-£’, <z"

P’Si'jz tgoTfO/l 7>!A/<$ £sv T Z./AS3?,
7~o se*y' vS/rf?, d*7x4/ -AS sAHHL ■&* -c*/Ao/z SMSr*LL AtT’/O/V o/T C AS <3L.£i ■>*?/*/*££.

/=>£A7PO/iHI OL//°S HZ# /O 43 /■#. S£s Tama T£
UNiieO STATES

ENERGY RESEARCH a DEVELOPMENT ADMINISTRATION 
FOSSil. ENERGY

HA'«£ OH LA&DHH CL//°3 H£H *6/32/. 3£s T/SrJA r£

COit. GASIFICATION COMBINED CTCLE PILOT PLANT 
SIOUX FALLS, SOUTH DAKOTA

UNITED STATES 
EROA^iion , new j£«SEr

op- 1&4' &3Q »/
FOSSIL ENERGY

ftEFERCXCE DRAWINGS, REQUISITIOFS, STANOAROS

OP-7&4-&3/ ; OP-764 • C,3Z /S70-/OA/
/SJO - y/OOA } /OA//./ £3 , /043/-J.2; /OB/4.S 

/0i3-2./, 2 f:3;SOA2/S2C4/ PJA/ OP-?64 637

3TP ?TOP <3C/£A/c# HOP . 3>-/33THIS DRAWIBG IS THE F^OPEATY OF THE FOSTER WHEELER C0RP08AT!0* HO SOUTH ORAWCC AVEHUE, LIvV*
SEW JERSEY AAO IS LEST WITHOUT COASIOERATI01 OTHER THAU THE SORROWER’S AGPEEHtST THAT IT SHALL HOT SE 
REPRODUCED, COPIED, LENT OR DISPOSED OF DIRECTLY OR INDIRECTLY H0« USED FOR ANY PURPOSE OTHER THAW /?ra w /vs /s?/- f/si-RFWEC CONT 15-1591THAT FOR WHICH IT IS SPECIFICALLY FU5NISHE&. THE APPARATUS SHOWS IS THE DRAWING IS COVERED BY PATENTS.

FORH NO. (135)- 5®





..aiixia pipjl

5CH.I20 PIPE
C3) 3,x3xVs,CENTEft\Nfr 
ZxJ-JQ llCf BOLTSQ TO- 
CUPS . ___________

THIS DRAWING IS THE PROPERTY OF THE FQ6TESJ WHEELER CORPORATION HO SOUTH ORANGE” AVENUE, LIVINGSTON 
SEW JERSEY AND IS LENT WITHOUT CONSIDERATION OTHER THAN THE BORROWER•S AGREEMENT THAT IT SHALL NOT SE 
REPRODUCED, COPIED, LENT OR DISPOSED OF DIRECTLY OR INDIRECTLY NOR USED FOR ANY PURPOSE OTHER THAN 
THAT FOR WHICH IT IS SPECIFICALLY FURNISHED. THE APPARATUS SHOWN IN THE DRAWING IS COVERED BY PATENT$.

FORM 10. {1351- SI

p—'-'i

h
CiftMMSE

|rL

ANNULAR WATER JACKET (SteuPgS Of i.V/a-‘-3C#L 8Aft

SEAM BOLTED 
rooETHtR W«Trt 
3/8’ ^ BOLTS OH 
8" CENTERS

(6\3.'Jix % K,;/a
iPACER BA.RS-CP') PER SECTION

t.Tlr- - - - - - - - 4rlcr
SHROUD DETAIL

shroud TD BE REM0VA8UE 
THROUGH MANWA/

^ y/d> 80175 P£R SECTION 
^QUY ■SPACED___________ —

___SECIL&iB-

UNITED STATES
EN-RGY RESEARCH B DEVELOPMENT ADMINISTRATION 

FOSSIL ENERGY

COAL GASIFICATION COMBINED CYCLE PILOT PLANT 
SIOUX FALLS, SOUTH DAKOTA 

CONTSACT NO EROA-FE 14 - 5? - OOOI - I3ii

UNITED STATES 
EROA

FOSSIL ENERGY

ISGSTON , new je*SEr

J2P.-.2£SU&2:.l
CUCu'.J

REFERENCE DRAWINGS. REQUISITIONS, STANDARDS
OP-764'630

OP-764«3i STAK'-UP OUfN'CH POT D-03

FWEJ COUT. 15-159;



RELEASES



I ? '(SCI) Nl»

,,0651-SI 'iNOO -;3MJ

0»«)1A )h

A9y3N3 11SS0J

voy-3
S3iviS oaiiwn

?C/-<7 W/JXCr

-^rv

jTrs?i-+S'/-</o

»nN3A» 3o»<*
:HO0 AOW3N3 U3 ") 3 3 h

ies» - (000 - 2C- »i 3J-V0«3 N03
VAOXVO MiDOS 1 S 1 "W J xnois 

IWVTd 10TM 3*10 A 0 Q3NiSrt03 N0UVD«3'SV0 "*»00

A9U3N3 USSOi
NOavyiSWWOV lN3Wd013A30 9 HD«V3S3y A9y.:3N3 

S3AV1S 03i.1Nf>
-l~----------

M83B} t aid) *$S3«4l *«omr ‘Sfr’jT

• VOI1V301 39W9
:Ad»rt :is3iO«Ql v>

{ft/Bo/ **</j • xp- j.vo*ds>r y^sbf/
• A9R Olftdn

• A9« 3J I S:< 1*

• ISA noiitnfuTf
: 'A9A S A * 4

ooa /
ocg: A9A kuvi

( f'it&HJ'O As1 ) *
" * G J S'" 7*3 ‘ I yrc’ V3<J

“JIT'lilriiS 13SS3A 3100VVAS :S310M lrt^r

ig'C’jS3&?&/ ~&'i*/o5 Tslmss'

^BIATOf TVS831PI
ffy-tlbi-vz i»8#3i?7

^^60 3TO ;S0V3M iO

-Vs' -siao^ans •
j'(VV» Vg?- VS :S0V3» TOTO

a '9-301 - vs•11Y<

^/y ;Sfly3w /yg/, :sn3ws.338VftonV aoisoaac::) 
*4 ^ *7, 00/ ujniTlijaHio

:03M4Vi90<UV^
:S$390«4 «0i CVV • 3003 «04 "I H *-,

S&A:034KVAt / ‘/1/<Z’f/tA 33S U WS'f*': SC-J.')

p- tiaian S S } 3 M a I A1 t AVV9

Jo

oob•3«MVa34M3l *9 IS.^U

HbB:3«ruV«34M3i '8340 -%V%
> itdjf/

ISd c
Il4 f

• *tSU4

Ti

9#U3r,38

:13SS3A r-5Mi 40i.J ' u,
‘Z'-’LL

4fl'010M 0 I r,0 n • i
e> *«< sr/:3«iH63«4 *9

P >84 Off\ *xvm ( i»» M giflOi)

: *K40i
TCr^ZI_'!ii lam

" btp&a: HSV7J /V/*0<7.A1C73 '33U-SjV
:0<938 OR9C/-T

?K05' - o/, _?/ |
Z't/ ff o/ hoss goo//-oi?/ |
/ z/&e/ /y :s tyof- otst *

SesVOBViS 'SROUItlftOl* ‘tORIKVRO 33R1&3438 v.

^q_

0038

2J__

id

J.M3A
c-<nb. 7 __________

____i3 2^ZRj:d}'2d~
? "’O'Ofs/^ rsoy

OK'7&/*1 37<Ort aAStf H

301 AOS

'7272jl!Z?

j '3 .,:-Si

iaVHO 312Z0N

0){
»oiion#is*oo 01114 (c)

0388 0138 981*480 S .80087A (3\

• HO UVOifiSfi 
31314X00 Ml IA 0330044 *3if') 

3SV3138 40 133* 3HO IiMA i* 
9»!*V»0 HT13Q 4CHS 01S01M0 

ilhcsns omr 32114814 ' S1V 18 31VM 
83M10 114 3S?M08ft4 'OHl*VSO 

3133H* 831S04 03*03M0 3OSS\(t)

•soc'^^ao Dtiio ions isyans 108 CO inf 3VV43«4 ”14183 
{j-14N 043M 084 113 MS 3C4H0804Q

404 030SSI

83080
40

3140
'A JS 
•5^.3

VIVO 13SS3AS3St3138

■SlfeJlVd "ll S?.*3A05 Sf ■ei'lAVao' iKl'"*1! ^OWS' 501*84^44 781 '07KSI8804 111401410148 Si 11 
liOtK* 804 14X1 «4X1 83xi0 iSOlsna >*4 80J 03SI1 508 Aii03*'0ai 40 11101810 40 03804$ )0 80 1851 18 

108 114X8 11 mi 183M13804 S.jn?0e80i 3M1 KVMi 43H10 «OU4?*OUBOO lAOMUM j 811 SI C«V 'US«ir *38 
aOxEStlAH ‘ IftBlAf 10*180 KUOS OTt ” *0(14*04800 83133M* 8iiS34 3M1 40 A1834M4 3M1 81 9«t*V80 Si Ml

io [9r/-g vjCQ&-<r*«c>yj' ajiyrtwo z# \^fi/2/Ay - |



material requisition
FOSTER WHEELER CORPORATION

«
PAGE I OF 1

FOR F. R D A - F F - 1 4 - 3 2 - n 0 0 1 - i 5 2 1 F. W. REF. 13-1590 REQUISITION NUMBER DATE

S|jF tISP LA HR PMC F. STATION, SIOUX FALLS, SD 5/1/76

MATER 1 A1 Coal Storage Hopper SUPERSEDED BY CHANGE NO.:
IK-111 EX Cl C4

C2 C5
C3 C6

This requisition describes existing equipment at Northern States 
Power Company, Lawrence Generating Station located near 
Sioux Falls, South Dakota. This equipment will be utilized for 
the Combined Cycle Pilot Plant if it is to be located at this 
site, and therefore should not be duplicated.

NSP Designation: Coal Bunker (Unit No. 3)

Size: 28'-0" x 18'-0" x Al'-O" overall height

Capacity: 400 tons coal

Description: Rectangular vertical hopper with 2
rectangular cone-shaped discharge chutes

BY: P.0.N0. SUPPLIER:

80



MATERIAL REQUISITION 

FOSTER WHEELER CORPORATION PAGE i OF l

FOR LRDA-FL-] 4- 12-000 1 - 1 5 2 1 F. W. REF. 15-1590 REQUISITION NUMBER DATE

S|TE NSP I.AWRKMCK STATION, SIOUX FALLS , SD 5/1/76

MATERIAL Coal Unloading Hopper SUPERSEDED BY CHANGE NO.:
' TR-iiS EX cl C4

C2 C5

C3 C6

This requisition describes existing equipment at Northern States 
Tower Company, Lawrence Generating Station located near 
Sioux Falls, South Dakota. This equipment will be utilized for 
the Combined Cycle Pilot Plant if it is to be located at this 
site, and therefore should not be duplicated.

NSP Designation: Track Hopper

Size: 16'-0" wide x 42'-0" long x 12'-6" overall height

Capacity: 110 tons coal

Description: Rectangular hopper located over apron feeder
with 4 rectangular cone-shaped discharge openings.

P.O.NO. SUPPLIER:
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FORM NO. iSo-ir.SA MATERIAL REQUISITION
; ^:.h\ ^ -A.j ■.' A

MO SOUTH ORANGE AVENUE. l MNSSTOM N. J.

SHELL * TU
EXCHANGER

PAGE 1 OF i

A

CONTRACT NO. |5-l^Sl |REQ'N.NM i^3l-|l|l-C [DATE t
customers name Uhiied Staies E. R.B1. - tel too;! tq at'on Sioux Rlls . Sauiu Dakota

r

4 - 5 •!(?

SUPERSEDED BY
0-A __ j C-3

*> • ivir :
CHANCE no.

0AA___ [
SErTmI^;' I i r RECItLI &AS SotllOH . tOOLIR

sm: \9- 140 . . _ Jvpe.... MM
SQM ; SURE. • ^ T 1100

C • - 4 C-5 C-6

iTEM NO.

SHELLS/UNIT
< h’o R t z
Owe

CONNECTED IN
SQ.FT.SURF./SHELL

l*ioi

\100
PERFORMANCE of one unit

Fluid C i R c u i .‘TED
TO ILL M.Uiu I.nTERINO 

VAPOR 
: SHMC
Veam/'

"....NON-CONDENSAB'.FS
Flu;U f /APORI TED;I.UNDENStD ■
sIeam 'uundfnle.*
jTRAVM"
y_iscosi ty tPE

^MOLECULAR NEIGHi __
[sPFlIMR MAT
P’hTrTia’l "CON D U C i IV! ;v @ tfeVA.. 
; la Ten f heat' _ ____
| • i: M r . R A i !j F c ! N 
LTEMPE A ' U Rr; OH: _ _
[TiP'ekA I in 'WDM c '■ J R E , INLET __
i NOl PASSE':
VELOCI ry

SHELL

PRESSURE DROP A L AN. JCALJA D.

SHELL SIDE
C0QITM6W4T6R
I'M ,110

num.

L3/IIK 
L B >' H R 
L 3 / H R 
Lb/HR 
LB/HR' 
LB/HR
Tb/hr

.ifi_
1.0 __ HTU/LB-^r 

BTU/HR-f HP
btu/lb

________ no_
W S> &RAJE

JF
U F 

)TpsTg \
JOM

FT/SEC
15.0 PSI Io.oo t PSI

TUBE SIDE__
Mcmi M M.
....MJoo______ lb/hr

'Ib/hr
LB/HR
lb/hr
lb/hr
LB/HR
LB/HR"

mt ®A\k‘J ;6-oi @ ito0F
limp_________,___^
0.114 (6AS^ btu/Tb-^T
O.SI  BTU/HR-FT-°F
I0t5 BTU/LB

..Hi.
__L10

°F
°F

(afflt)(PSIG)
Ow£
J-AA FT/SEC
PSI PSI

Q.Q01
HFA ; EM HANG:. , - HMl'HR. 5,511 000 MTD CORRECTED-°F Ul.fe
transflr R*m ... SERVICE 40.5 CLEAN

CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE 100 PSIG 460 PSIG
TEST PRESSURE Per Code psig Per. Cobs PSIG
DESIGN TEMPERATURE 1^0 °F 415 °F
TUBES SS 410 NO. 1 t O.D. V4 BWG l£> LENGTH IQ' P1TCH A
SHELL C.S. l.D, 19.15" SHELL COVER (1NTEG)(REMOV)
CHANNEL OR BONNEM 4io'V Cub C.s. c» CHANNEL COVER
TUBESHEET - STATIONARY 4l0 "S" CwAO C.i. TUBESHEET - FLOATING
BAFFLES - GROSS Q.S. TYPE StOMENTM FLOATING HEAD COVER
BAFFLES - LONG TYPE IMPINGMENT PROTECTION c.s.
TUBF SUPP0R1S
TUBE TO TUBESHEET JOINT
GASKETS
CONNECTIONS - SHELL SIDE 1 N OUT Rating 15q LfcE Rf
CONNECTIONS - TUBE SIDE 1 N ft*‘ OUT fe“ RATING 1Q0 US RF
CORROSION ALLOWANCE - SHELL SIDE Va IN. TUBE SIDE - IN.
CODE REQUIREMENTS ASME VIII TEMA CLASS R

A

REMARKS: (I) NOZZLE & SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 2IBII.I
(2) FOR GENERAL NOTES REFER TO REQ'N. - HOP A WHICH IS AN INTEGRAL PART OF THIS REQ

4 _________(Ti) pRQVIDE IxPAWSlOW JomT Ow SHELL . (4) RECYCLE &AS CoMPOMHON (VOL '• 0.fe4 HtQ;
Ht, libl to, IR; LOi , 4.05 LHn , Hi, Q.lfe iA\i) toS r Ui\ UtAm Di» To 0-54 tttS ; This bk% U<> k Bisigsi
Flow Of Voo las/hr of <?Q Micflou Soubv Uith A** - 6oibv4tv K) Ronwet Claodihgs To Be Vm Tmek Mm.
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FORM NO. i35- 128 A MATERIAL REQUISITION

I 10 SOUTH Or ANTE AvENUT, LI V ' OSTON J.

SHELL K TUBE
EXCHANGERS

PAGE 1 OF 1
OONTRAC" '10. T'5 - LG9! __ jRFQ’N. NO. - \i\[ - _ D__
customers name ijuiTcQ States E RDA - Fossil Energy [>-oc ;!■'>h Sioux Tails, South Dakota

CHAk. f no
SA ! t

C-2
SUPERSEDED 3Y 

C-3 C-5
4 - v -'U +- C-6

H OR :serv■ ct o• unm Gasifier Cooling Wme* Cooler
5'c;: 26- 240, _ ..... tvpe _ BEM _
SQ. f !■ j R.-._A,N; : _2 G 6 0_ _ _ _ SHELL S / UNIT QjJE

ITEM NO.
CONNf 3 rED IN ...

':0 E’.SURF./SHELl

E - lOfc

lUo

F-ERFORMANCF OF ONE UNIT

Nb

non con:. - n j a b l r

j STEAM CCNUEHSi ' 
j_GRA V ! T r
| VIST'’S I ! . (8> TavG.
j MOLL I :..;:. WE IS"

~T "SHELL SIDE
G ASIFIER COOUMG WATER (BF W) j

LB/HR Im,5QQ
. B F H R

TUBE SIDE
COOLIAT|R

910000 "LB/HR

SPEu ! - ;h
i THERMA' TNDUl. ! : " 1
LA' "f

I !_EMr’: RAii ...
: TEM:'L1?.: : i -;i
rr;

. N

OPEr nr TYF
iNO. PA
\ 7[ LvC I 
j preS'Tjf": irop

pet; SHE LI.

A I ,0V
j FOOT I HC_ f- - SJ SFANvi .

lb/hr
iB/HR 520fC00 lb/hr
lb/hr lb/hr

cEh SEE ; ■ -....- - lb/hk
LB/hR — --- ----- LB/HR

LB/HR
Lo ‘HR LB/HR

0.S9 . . _______no
Cps .. ....... 0-1L-. 0.7

IB.OIG
Biu7LB"-°F

18.oik
.. ... i.o ... ... ....... l-Q...... BTU/LB-0F

BTU/HR-F T'-°F O.-bh1) btu/hr-ft-°f
BTU/LB btu/lb

Ibb °F 85 0 F
no Cv HO OF

x.LT no («Wl)(PSlG) 55 (® Grade (hbl)(psig)
........owe.__ 1

ft/sec' . ... _____F8 ft/sec
| CALC'O. lo psiT" PS 1 15 psi 1 PSI

N . 0.001 0.001
HEA’ T »,NG"0 
TRANtP RATI

p- i.‘ ' " R .
sepv ;' t

.L3l.MO.0 00
I5fc.5

MID CORRECTEr-°F 
CLEAR

.ii.o_

A
CONSTRUCTION OF ONE rHELI

DESIGN PRESSURE 
TEST PRESSURE 
DESIGN Fl'TPERATURE

Code
____ 120

PSIG 
PS IG ] 

" “o"F

\00 PSIG
_PtR Code psig

\bO OF
TUBES C.S.

____
______ jSONN! r.
I UBE SJTEE ' - _sTAT I ONARV 
BAFF LES '- CROSS C. S ,

NO._G9T) 0-D- V4"
SHELL 
CHANNEL C-

BAFFLES - LONG

L D. ?. ji '
_ c.s._____ :i;;__

c.s._

TYC! Segmeutai____
TYPE

BWG 14 i.mR1SHm cf;er__
CHANNEL COVER

LENGTH TQ' PITCH 15/fe" A
( I N TEG)(REMOV)

TUBESHFf T - F_LOA T i_NG 
’FLOAT | N0 ’ HEAD" C0 VER*""'
IMPINGMENT PROTECTION

TUBE SUPPORTS
C.S.

TUBE TO TUBESHEET JOINT
GASKETS
CONNECTIONS - SHELL SIDE IN t," out 6" RATING IGo las M -n i_

CONNECTIONS - TUBE SIDE IN ft" out ft" RATING ISO U5S RF
CORROSION ALLOWANCE - SHELL SIDE ’/a in. TUBE "IDE /ft IN.
CODE REQUIREMENTS ASME YUI TEMA CLASS R
REMARKS: (!) NOZZLE A SUPPORT LOCATION TO BE AS NOTED ON : .W STD. 21B 1 1 . 1

(2) FOR GENERAL NOTES REFER TO REQ'N. 1550 - 1100 A WHICH IS AN INTEGRAL PART OF THIS REQ'N
'3') Provide Expansion! 3oiut Ow Shell
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FORM NO. 135- 123 A MATERIAL REQUISITION
. .i .f -J,J.. ■. . : ). :■ .

110 SOUTH ORANGE AVENUE L IhuSTON. N J. PAGE i OF 1

SHELL * TUBE
EXCHANGERS1

CONTRACT NO ~j$__ _ *0. |^j - HU - f j DATE 1 MB
CUSTOMERS NAME UuiTIB STATES P.K.-Ts^lL toGX j lsat ! on Sioux TaILV SflUTB DWCOTk

CHANGE NO. t
C- !

4 - Y-%
-i

SUPERSEDED 3Y
."i" C-3

Uvife 1. ....
C-4 C-5

DAE __  _ _ _ _ _ _ _ _ _ _ _ _
sERvTctrorj'N7. Rtwcif 6m Cmmmm kmrnm
sizY" ti -140_______.J.'1!}
SQ, FT. SURF. /UN i I jjf?

C-6

TYPE
SHELLS/UNIT Owt

ITEM NO. £ . 
CONNECTED IN ~

SQ. FT. SURF./SHELL ( '
PERFORMANCE OF CNF UNiI

FLUj_D C i RC‘J_A t E D .
TOTAL FLU l_P IMf C ! N.; 

vAPO.Y 
1 OU i D 

S L E_M i
non Yon D N 5 A B i T s_ __

FLuTp’ t L APCR*• .'ED ; (CONDENSED) 
¥Team CDNCENSLU____________
G_RA'-']'y
V’ 3 C Q S | L Y f . IAV4,_ _ _ _ _
MO: ESULtK i'-E !
SFECI F ■ 1.. hTa : ___ _ _ _ _ _ _ _ _ _
THERMAL C3N0,jC1 I v i Tv @ "f MU. _
la Ten "r -sal

shell side
CoOLSMi VJmR
myy. LB/HR 

LB/HK
LS/HR
lb/thr
Yb/hV
Yb/hr
Yb/hr'

IS
IJ YuTlb^f

)__^Y_TIJ'lR-FT_:0r
Ytu/lb

tube side
Amm 64V
.....MY'fe.. lb/hr

lb/hr
lb/hr

_ ILL..
L7Y0'!

lb/hr
lb/hr 
’lb/hr'

Itb lb7h"r

~0.02V" (S lfe>0*F

0.’) btu/lb-0?^
0.01 @ T|,0S1__ btu/hr-ft-°f'

IQ7)! BTU/LB
’ rtMPtKA'u'Rt iR __________M

uo
Y
'°f'

(satHpsYG'f
100 °F

TF.MPCRAT’Jrp OU'
OPEkAT » EG 'PRE'-SUkt. INLET

— no °F
« @ dausl 481 m^Hpsig)

NO. PASSES UtK ■ MF l ■. One ONE
I’YeLOC! Ft FT/SEC 41,& ft/sec
fPRESSURr DROP - ALLOW. fcALC’D. 15.0 psi PSI 5.0 psi 1 PSI
FOULING FCSIS ANul. MIN. 0.001 O.OQl
hea; E'I'han-kd ■ bt-Yr. l.lAfc 000 MTD CORRECTED -°F 58.1
TRANSFER RATE ■ SER'ICE 54.0 CLEAN

CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE 100 PSIG 5^0 PSIG
TEST PRESSURE Per. Code psig Per Lode PSIG
DESIGN TEMPERATURE m 0|. 150 °F
TUBES SS> 4^0 NO. U^ O.D. Vi BWG Ifc fIT?( LENGTH IQ1 PITCH IG/t," A.
SHELL C.S. l.D. W SHELl COVER (INTEGj(REMOV)
CHANNEL OR BONNET 4\0 "S“ C.LAD C.S. (5) CHANNEL COVER
TUBESHEET - STATIONARY 410 “S” tun CA. TUBESHEET - FLOATING
BAFFLES - CROSS C.S. TYPE SEGMENTAL FLOATING HEAD COVER
BAFFLES - LONG TYPE IMPINGMENT PROTECTION C.l.
TUBE SUPP0R1S
TUBE TO TUBESHEET JOINT
GASKETS
CONNECTIONS - SHELL SIDE 1 N Y out y RATING jiJQ lb% RF
CONNECTIONS - TUBE SIDE N fe** OUT 6“ RATING ^00 t&G RF
CORROSION ALLOWANCE - SHELL SIDE Vt> IN. TUBE SIDE IN
CODE REQUIREMENTS AYME VIII TEMA CLASS ft

A

A

REMARKS: (I 1 NOZZLE S SUPPORT LOCATION TO BE AS NOTED ON : ,W. STD, 2181 I . I
(2) FOR GENERAL NOTES REFER TO REQ'N. j^Q |1QQ 4 WHICH IS AN INTEGRAL PART OF THIS REQR

A Provide Expausiom Toint Qm S\hell. (41 RtCXCU GAS CqMPOMT'ON (VoiV»V. 0Y4 HtO, L.M
Hi. IU1 CO, T.6^ f.Qi, 4.0$ LHa , ^36 LoS, OLfc HH., May tommu UP To 0-H HiS •. This Gas Has K
Design Kow Of YO uLhr Of < 50 Uttaoa Souos W/ go Ib>/ft* . Romnet Ciaboimgs To h VY Thl. 
Mm._______________________________ ______________________________
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135- i?e \ MATERIAL REQUISITION
• "i l'i- \ ."

NO SOUTH ORAfuiE AVENUE. LIViNGSTON. N J.

SHELL % TUBE
EXCHANGERS

PAGE 1 OF I
CONTRACT Nj. (5 * 1591 1 RE?’N' 151! \I2H: 4___ I7datL
CUSTOMERS NAME Uhitsb Sims Fossil teG'c 7^° -fiqn Sioux Failv Soum Dakou

,i__:
CHANG* SC

DA 1 :
TerTV:,-- REO
Sl- v/n '14^

__ ;_i_ -

C-2

SUPERSEDED 3Y 
~ . 'C-3' C~'+

■T-
C-5 C-6

SO. • T. 5U: f . /(is ■

6AI * LJ. VrSAM itCHAU&M.
- - _ _ _ 1_ _ _ _ _ _ _ _ _ _ _ _ 1_ _ _ _ _ _ _ _ _ _ _ _ITEM NO. £ - \1%,

' 'LL bKM i h 0 r ; ' ■ CONNKrED IN
480 ShELLS/UNIT Owe SQ. FT. SURF./SHELL ''fffn’ 480

PERFORMANCE OF ONE UNIT

_FLU : !
TOT A i

C ■ - ULA • .
f ■ U N : f T 1 N1; 

EA-

SHELL SIDE
MlM fllt.MATiR 

1409... .. lb/hr
LS^hR

TUBESJDE _ _ _
rMmiJiKiJfil_ _

4>a,500 _ LB/HR
lbThr

, '0 ' - 9,40 8 lb/hr ! lb/hr

M
^ ‘ . jN .' '•

f LJ ■ f M'iK ' ■ .
.u -1: .
.. (mSSSM} .....15]?."

lb/hr

lb/hr

LB/HR

_ _ _ _ _ _ _ _ _ _ _ Jl!1_
. .. _fcU 83....

lb/hr

lb/hr

lb/hr-
bLOWOOWW 84 lb/hr LB/HR

GkA
Cps

.
VSCC ; '> .... ....... G.03I (? 800 *? O.fltS @ VFTf
mo u:i. - - 1.1...
spl i :: ■ ! 1 at a’d/LB-0! _ _ _ _ _ _ _ _ _ _ _ 0,314 btu/lb-°f

thlrhAl c :-ND.M,1 i ;| ;v. ©...TwG, . BTIl/HR-FT-0r 0.03 btu/hr-ft-&f
LA! :■! ' HI m ^ btu/lb btu/lb

O' M!'c Ra uL • .. . . . . . . . .  .tii....... c F 8oc °F
rFMP' i: > . r ■ . . . . . . . . . . . . . . . . Mk...... oF 315 OF
0!J: n A ’ N ’. r’ ' r c ■r !HLL- 10 (BSUpsig) 414 (sms) (psig)
no. p-.ss1; •>£, . M ■ . j. ...... ... ...KEIM.. _ _ _ _ _ _ __ __ __ _ Out
VOLT,. 1 ; ft/sec^ H FT/SEC
PRF TSUpT "TCr' *:: 1 fALC' 0. psi | PS I IG.O psi 1 PSI
FOUL INC • SI STAN « : . m 1 n , o.ooz 0.001
HEAT E ‘' H A N ■ C - BT H'MR. 
TRANSFER •\»Tt - nr R>, iff .. .3,325*000

33.4
MTD CORRLCTED-°f 
CLEAN . . . . .AOl-5_ _ _ _ _ —

CONSiRUCTION OF ONF SHELL
DESIGN PR- SSMRE
TEST PRESURL 
design’ TEMPERATURE

9*5 psig j" PiR Cool ". . . . psig!.......
US PSIG

— Per Code PSIGc

1

:%
P> 300 °F

TUBES SS 430 NO. >15_ _ _ _ O.D. w BWG Ifo LENGTH tO: PITCHING'<3 Rot.
.SHELL . .. .LA,.. ._ l.D 17" SHELL COVER (1NTEG)(REMOV)
CHANNEL O'1 BONNET ...tA CHANNEL COVER
TUBESHEET - STATIONARY __CA TUBESHEFT - FLOATING
BAFFlES - CROSS TYPE FLOATING HEAD COVER
BAFFLES - LONG TYPE IMPINGMENT PROTECTION C.S .
TUBE SUPPORTS t.S.
TUBE TO FUBF.SHEb F JOINT
GASKETS
CONNECTIONS - SHELl SIDE 1 N . .  1 /'A ■' OUT fc" RATING 150 LM RF
CONNECTIONS - TUBE SIDE 1 N_ ft" OUT a" rating 300 10,5 RF
CORROSION ALLOWANCE - SHELL SIDE

1-1

TUBE SIDE ‘/ft IN.
CODE REQUIREMENTS ASME vm TEMA CLASS ft.

I '". . . . .  SUPPORT LOCATION TO BE AS NOTED ON F .rt, STD. 21 Bl
J 2) F0R GENERAL NOT ES R EFER TO REQ'N. l^gQ - \Z00 k_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

[yffttoviot Out l ^'DisTgi&uTiou Pipe k[ Shell luui Attn Que t," Drx Pipe Outlet. (4^ Um*t
WHICH IS AN INTEGRAL PART OF THIS REQ'N

Shall fee Post weld heat Tremcd. Welded Joiuta Shall 6e Fully Radiographed As Per uw *1(0 OF
ASME VUl Sw. I___ CST Provide Expausioh 3 chut Oh Swat, lb) Gas b^i'lftL^V-6.b4M, Ha. ilbl to.
.8^ tOi 4M Itu. ili (Hu.) CoS. Q.U HHt ’ Gas Has Desigh Fuw Of Ua/hr Of 450 Minton Souos._____________________
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10KM KC. 135-12/ MATERIAL REQUISITION
FOSTER WHEELER CORPORATION

HO SOUTH ORANGF. AVIIIUI, UVINGSION, N. J. PAGE l OF l
CONIRACT NO. lY-JSiL__ | REQ'N. NO . 1591- 12.11 - Cx DATE t- 16-Ifc
CUSTOMERS NAME UmiiB iMX'Iaiiu_lMIM ! 'ItM_NO. . E - M___

CHANGE NO. C-l C-2 C-3 C-M C-5 C-6
DA 1 E

..H

v DY
T...

r h H
I- - - - - - - - - - - - -
-Cry P'pe

. i__

G

s—N

. U
;

MO. She Service Remark

A B" Recxcee Gaa Luut

b B" Recxcle Gas Ootiu

c iyf Boiler Feed Water Iulet ProN'oe ThsiRiEtflioH Pipe

B 6" Steam Outlet Provioe Lrt Pipe

E 1 'A" luTERwrmuT Blow row h

G ! ’A" Vert

i H Later psv 1 Required

3.

u .lsl^al.lshlah t Required

uu - LG 1 Required

REMARKS:
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FORM NO. 135-127 MATERIAL REQUISITION
FOSTER WHEELER CORPORATION

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

DOUBLE PIPE 
EXCHANGERS

PAGE
CONTRACT NO. 15- 1591 REQ'N. NO • 1591 - 1121 - A DATE 2- 18 * lie
CUSTOMERS NAME Uuitib States E.R.D.K. - Fossil Energy location Sioux Falls South Dakota

SUPERSEDED BY

CHANGE NO. C-l C-2 C-3 C-4 C-5 C-6
DATE 4 - 5 T6-

SERVICE OF UNIT Sup Stream hr Cooler ITEM NO. | - 115
SIZE TYPE - BARE TUBE □ FINNED TUBE ED MULTITUBE □

SQ.FT.SURF./UNIT SECTIONS/UNIT SQ.FT.SURF./SECTION
SECTION ARRANGEMENT - SHELL SIDE PAR. BY SER. TUBE SIDE PAR.BY SER.

PERFORMANCE OF ONE UNIT
SHELL SIDE TUBE SIDE

FLUID CIRCULATED Am With Moisture _ _ _ _ _ _ _ Cooling. Water
TOTAL FLUID ENTERING VQ0 5 lb/hr 12.480 LB/HR

VAPOR LB/HR LB/HR
LIQUID LB/HR 12.480 LB/HR
STEAM 11 lb/hr LB/HR
NON-CONDENSABLES 191& LB/HR LB/HR

FLUID (VAPORIZED)(CONDENSED) LB/HR LB/HR
STEAM CONDENSED 27> LB/HR lb/hr

GRAVITY
VISCOSITY Cps Dry Am 0.02 0 UO'F *.0.018 (? 5QQ*F
MOLECULAR WEIGHT Dry Am 29
SPECIFIC HEAT Dry Air 0.244 btu/lb-of BTU/LB-OF
THERMAL CONDUCTIVITY BTU/HR-FT-°F btu/hr-ft-of

LATENT HEAT ' Moisture 1114 BTU/LB btu/lb

TEMPERATURE IN 500 (V) of 85 OF
TEMPERATURE OUT 100 M °F uo OF
OPERATING PRESSURE, INLET 5*17 (BEBfe) (PSIG) 50 (S3) (PSIG)
NO. PASSES PER SHELL
VELOCITY FT/SEC FT/SEC
PRESSURE DROP - ALLOW. | CALC D. 1.0 PSI 1 PSI 10.0 PSI j PSI
FOULING RESISTANCE, MIN. 0.002 0.002
HEAT EXCHANGED - BTU/HR. T.12000 MTD CORRECTED-°F
TRANSFER RATE - SERVICE CLEAN

CONSTRUCT 1 OH OF ONE SECTION
DESIGN PRESSURE PSIG 100 PSIG
TEST PRESSURE Per Code PSIG Per Code PSIG
DESIGN TEMPERATURE 550 °F IfeO °F

DIA | TKNS | NOM.LENGTH 0.0.1 SCH. 1 0. D.| SCH. I
MATERIAL C.S. C.S.
CORROSION ALLOWANCE Vi IN. f 0J4“ Or Taws') IN.
SECTION: NOZZLE SIZE, IN 1 OUT 1" 1 2" l Vi" 1 l/t"

NOZZLE RATING
MANIFOLDS: BY VENDOR yesD HOC] YESH3 hoed

SIZE, IN| OUT j I
NOZZLE RATING

NO. OF TUBES/SECT. NO. OF FINS/TUBE FIN MATERIAL
CODE REQUIREMENTS ASME Vill WEIGHT OF UNIT, EMPTY FULL OF WATER

REMARKS: (I) PROVIDE COMPANION FLANGES FOR ALL NOZZLES IF NOT ASA STANDARD_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _ _ _ _ _ (2) FOR GENERAL NOTES REFER TO REQ'N. 1530 - \1QQ A WHICH IS AN INTEGRAL PART OF THIS REQ’N.
M Normal Ihlet Temp. Is 440eF km Outlet Temp. U liO°F._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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FORM NO. i35- i ?» A

HO SOUTH ORANGE AvENLT. L r> •«GSTON. N. J.

MATERIAL REQUISITION

PAGE i OF i

SHELL *, TUBE
EXCHANGERS

CONTRASr NO, 

CUSTOMER 5 NAME
15* 1531. .  . .. . . -..  J, REQ’N. NO \m - ilU - K _ _ | DATE t - i|-It

Uwtio States E.R.O. • hm Ewaal-c-noN Sioux Fails" South Qakou

CHANGE NO.

’041'
f C- !

4--5-U
_SEkV;U Cr UNIT . Up
jizt . T? -140 _
Sy.RT. Vj'F

C-2_
-ivTt

SUPERSEDED BY 

i" C-3 C-5

^av immm 

TYPE BIM

C-6

-i.. SHEllS/UNIT
..L'f »T
Owe

Uil I PERFORMANCE OF ONF
SHELL SIDE

FLU 1 D (. I i- C U' A : lS _______Coo.Lm&... Mm
total L '..i L LA'TF ' i‘IG . . . . . . . . . . . . . . . . . . 14mfQ0Q

I TEN JO. | . y,fc, 

CONN'CrED !N -

SQ. FT. SURF./SHELL ; ^

v A' i
L11, :.i. D 
S ', .'U'
NOf CONDENSASL'.S 

j FtijID ; YAPOR i S’. L’) (COf'DFNSEDj
) SIEAM ..Os.JENS' j

t-.-

L6S /lu Ft
in

GRAY I T1- 
V I SCO'S ! t>

_MOj tL JAR ttt
spec; c hlat 

""therma"; “CONOUCT i v I ry

..« 1

LAiLf'1 HE A'
TEMFER-fuRE j> _
TEMPER C;Rt CUT 

RpERA: NC PRESSL^eT' iNlET
No. jTsi’s pie. ''he: l _ _ _ _ _ _ _
|velocn’v' ' ___IjRESSURr crop'- AL.oV ICAfc-D, 

FOUlINd L S I S i A t« l F . min.

&

.xwum

---- -r •

LB/HP 
LS’/HR 

_LB/_HR 
L6/_HR 
LB/HR | 
LB/nR '

’LS/HR

JUBE SIDE

Start -Up [fFiuEUi M M
_ _ _ _ _ 141*6 io_ _ _ _ LB/HR

lb7hr_
lb/hr

hi @_lm.
0.1 ..

_ _ _ _ _ 18_ _ _ _ _ _
1.0

0.-W (S Tamg.
TT" bTu7lb-cf
BTU/HR-FT-®F

BTU/lb

_uo_
55 @ Grade

Owe

_ _ _ _ _ °F
)'{PSIG)"

15.0 psi T
Q.OOl

_FT/SJC
'psi

‘MMO„
..61,110

lb/hr

lb/hr
lb/hr

LB/HR

0.41 ® lULET
o.ou » Twin
il.o Imi ...

0.V5 BTU/LB-°F

. OJil ^ lULEI. BTU/HR-FT-°F
418 BTU/LB
145 0 F
100 OF
141 (S£A)(PSIG)
Owl
40 FT/SEC

. IQA psi l PSI
O.OOi

HEA; tj Hi ANGEL' • BiILHR^ 
TRANSFER RATE SERV ! CE"

81, 800,000
m.T>

MTD ;ORRECTEO-c'F
'clean

JiUL

CONSTRUCTION OF ONE SHELL

DESIGN PRESSURE 
TEST PRESSURE
'des' i gn’Tl mpe rature

100
Per Cose 

lfe>Q

PSIG ! 
PS IG I

_4&i_ PSIG

Mk CM1... .
450

PSIG
op

SHELL t.S. HD. 55" SHELL COVER (1NTEG) ( REMOV)
CHANNEL CR BONNET 4lO ClAD t.S. (5'l CHANNEL COVER
TUBESHEE i - STA l 1ONARY 4iQ “S“ CUQ C.S. TUBESHEET - FLOATING
BAFFLES - CROSS C.S. TYPE SE&MEMTAL FLOATING HEAD COVER
BAFFLES - LONG TYPE IMPINGMENT PROTECTION £.6.
TUBE SUPPORTS
TUBE TO TUBESHEEi JO>NT
GASKETS
CONNECTIONS - SHELL SIDE IN if,“ OUT Ifc" Rating (50 L&S RF
CONNECTIONS - TUBE SIDE IN 11“ OUT 11“ rating 500 Las RF
CORROSION ALLOWANCE - SHELL SIDE ‘/ft IN. TUBE SIDE - IN.
CODE REQUIREMENTS ASME VIII TEMA CLASS R
REMARKS: (I) NOZZLE A SUPPORT LOCATION TO BE AS NOTED ON F.W . STD. 2IBII.I

(2) FOR GENERAL NOTES REFER TO REQ'N. 1590- |100A WHICH IS AN INTEGRAL PART OF THIS REQ'N
(3) Provide Ukpamslom Joint Ou ‘She.ll (4) Inin Gas Iqmp.Cwt.V.V. 56.44 HtO. 058 Ik. LM

to. is.14 tOt. 18.05 Nt; Gas Mat Ooutmu Up To 4o Lbs/hr Of <5 Mitium tHAft.. (5) Bonnet Claddings To Be

%4" Thk. Mm.
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FORM NO. 135-128 4 MATERIAL REQUISITION
: ...Vo.':/-. ;"■ o;;.r ■ a.

I 10 SOUTH ORANGE AVENUE. LiviNGSTON. N. J.

SHELL % TUBE
EXCHANGERS

PAGE t OF 1
.L0NTRAc; NC:.  .  „.. „. . . . . . iRE9'N- NC-J531- mi- K [date
CUSTOMER NAME SJuiTES VUTK Ell-L - fo^il IhERGM 1 lqi atiqn Sioux FluL. SaUTH

SUPERSEDED 3Y
CHANGE NO.

DAVE
c-;

4 -l-lfe

C-2 C-3 C - :i
!

C-5

jSERVr'G Or ,,*r>

IlZL .. V *140 ' . .sy. -T.:,Li'f / !n t "^s>
M immmm. . . . .

TVPE _ ..........
3MT ShELLS/UNIT

C-6

. iYI«’Out
IJEM^NO. i-\\ig

CONNECTED IN . . .. . . . . . . . . . . .

SQ. rT. SURF./SHELL ' >ssmm > i a a,*
(eff) 38al

ik\i I PERFORMANCE Of ONE UNIT

FLU ID_C: * rEJ__
TOTAL FL.-U th IT RING

i.. .)IV'TA.M
».CN fONOLHSABLES 

FLU ! 0 ' ‘ PO ■ ■ 2 ,T) (CONOENSED)
' STEAM DEN>1_ _ _ _ _ _ _ _ _ _ _ _
GRAvit-' " * Us’/tuiT
VI SLO')1 | {.PS __
MO I - C1 .. v t, >. f iaf' 
o?Eu i.c Hr:-.

_THERM4L LA ; lN H A'
’TtTT-TTri - ~i

VEMPEP ' -
0 0 E R A ; . N ■

ONDUC ■ 'Vi r>

O’j '

NO. PA1'.' > •, :
VELC.H. ! T r
PR ESS L'RF DROP
FOUL IN

URt NLE* 
SHELL

_______
HEA’ £•'.. iA**.;
TranTflr KA Vt

AE'-C-. pCALCD: 
«; E. '-'if!.

SHELL SIDE

LB/HP
lb/hr
Li! HR
lb/hr’
Ib/hr’
LB/ Hi:
lbThr

.H ...

Grape

btuTlY-^f'
_BT'l! HR'- FP-^F

BTU/18.

TUBE SIDE
STA.RT-UP EfflUlUT

...llVilfi. LB/HR

MM1

lb/hr’
lb/hr

lb/hr

iU5.Q..

G1.000

lb/hr’ 
' lb/hr] 
”lb7hr

...Oil
Q.on
All ^ 

Jkl5i

# lHS.IT
lULfl

BTu7’LB’-irF’
btu/hr-ft-°f

BTU/LB

_v>F
]I^SICLL

. Qh£

1733
O.OQl

^ft/sec

r T'1 HR.
7rv .a’

nimioo
______ 118

-511-
.111
151

°F
"°"f

(^kl(PSIG)
0W£

FT/SEC
M______PI Li. psi

0.001
MTD CORRECTCE .0F 

■'CLEAN'"' ”
11114

CONSTRUCTION OF ONE SHELL [k% PER PAGE 1 OP l)

DESIGN PRESSURE 
TEST PRt SSJJRL
DESIGN ;_MPckAIJRE

_P$ I G Jps I G
PSIG
PSIG

°F
JUEES_ _ _ _ _ _ _ _ _ _ _ _ ___
SHELL_ _ _ _ _ _ _
CHANNEL OR BONNET_ _ _ _ _ _
TUBESHEET - STATIONARY^ 

_BA.FFLES""-’ CPOSS ’"’’I 
BAFFLES - LONG

NO.

TYPjE
' type’

I . D.’
__BWG

'shell’cover"

(TTrTT 
.j.*! IJL- LENGTH PITCH

(INTEG)(REMOV)
CHANNEL COVER 
TUBJESHFET_- FLO A ij NG 
FLOAT l Hu" HEAD ’COVER 
IMPINGMENT PRoTfCT'iON’

TUBE SUPPORTS
TUBE TO IUBESHFET _J0 I NT 
GASKETS
CONNECTIONS - SHELL SIDE
CONNECTIONS - JU BE S IJ)E_______
CORROSION ALLOWANCE - SHELL SIDE

OUT
OUT

RAT ING
RATING

TUBE SIDE
CODE REQUIREMENTS TEMA CLASS
REMARKS: ( I ) NOZZLE & SUPPORT LOCATION TO BE AS NOTED ON I.W. STD. 21BI I. I

(2) FOR GENERAL NOTES REFER TO REQ'N. WHICH IS AN INTEGRAL PART OF THIS REQ'N
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FORM NO. ■35- '23 A

110 SOUTH ORANGF AVENUE, i.: V ! HGS'XN . 'I. J.

MATERIAL REQUISITION
: ... r ,.-.r

PAGE 1 OF 1

SHELL \ TUBE
EXCHANGERS

CONTRACT SC. |9 - I99J

cTistomcRs name um^n) £ R DA • F i
REQ'N. "0. IS SI - ITU ; AA_ _ _ _ _ LPAJi > -J ilk

!r->! Sioux Fails , S. Dakota

CHANGE HO. ;
....

SF^' '..r. .'J --Ni-

i;:- ">l- 1ST
SQ. r t . S'.jF r UN : !

(-2

.Al5.JL

SUPER3EOF0
.... - -- , ^

' * -
C- C-5 C-6

Steam Superhiatir

rrP£ BEM
I®33 44,00 SHELLS / UNI'

' H J I ; ■

.Jwo.

!TEM NO. I . Wfy 
coNNfctec) 'H Series

SQ r'l . SURF. /SHELL ‘^^1900

PERFORMANCF OF OF- UNiT

0 "Al
t

t.
t...
1'L.u;
s’:/ ’

■LA’

NTLRihG

■ ! S' ' ’
2 ; U -.M
NON ■■ A ON S ASu S _ 

vA'^or : •> •,}(i.0N0ENSEi;
. Oh: : : E

SHElL SIDE
Steam
ixm

11864

G«A2l i':
vis C'.': TV

;JPE. ii :c

i THERMAL <

J (EMF- iif V 
!~i lmi' i- 

OF- 1 N'

'■jl I r ■/;[',

lS/HR j 
-6'HR !’ 
LS, H? j 
i_ H ' H r, j
'ls/ h--'- I
L 8 / h R | 
...B/HF 1

TUBE S[DE ______
6 as if i ER Product. Gas.(1

1^1,169 Cil____i-8/h^R
__lb7hr_

__ ^  LB/HR
Ib/hr-

184,116 LB/HR
LB/HR
LB/HR

-J—

j_NO. •: ■ 
h’ELGC ■ '
Pppr-Oipf - - -

IL5!; ' I ' J.
; Hf A’ ■ U LNG;

■.r ^L1
■1. sur.i.

511
soo

r r Ae; - i> T ■

.F. MIN. [

-,er;-ce

Qmi

£ ^ U / L B-l
BJU /HR-F~6f

BTU/Is’ s_.

Of’

( e^H PSIG)

0.09F (A) iood'i ; 0.091 g> feSCF
. T4,iI _(Wet (ik%) ____  .

Cm ^m) .0.3_4 Ui JIH7I15L
BTU/HR-FT-°F 

"BTU/LB
SS6
lit
416

ill
L&T

of

°F
)(PS IG)

PSI |
6. ooof"

FT (SEC 
" PS.- 10-

OME_ _ _ _
.618 _
PS I_______
0.01

FT/SEC
PSI

10,949.000
96.1

MTU fORRECTfn-°F 
CL F A N

111,1.

)

CONSTRUCTION OF ONE SHELL

A jp/FSKl .PI'S SCURF
I TEST Rnr -URL 

DESIGN UMPf RAIURE

A

... 1010 - 
Per -Code 

980

PSIG j
PSIG I
..

_ 4M_-

.Per .Ml
PSIG
PSIG

/TUBES IMCOIOY 600 JIO.__ Tfe6_____ O.D. }/4"
she,i_____ C.S, . _________ '-B- 91"
CHANNEL OP BONNE- C.S. REFRACTOR! llHEB MM 
TUBESHEET - STA1 ’ 0N A ’ v t.S. P.ETRACTOR'f LlilfiMM.
BALfLES_; CROSS _ TYPE SEGMENTAL_ __ __ __ __

JBAF_FL.es i-ONG ________ I I PE _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

TUBE SUPPOR'S _ _ _ _ _ _ _ _ _
TUBE TO "iJ BE PH EFT jOiNT

1180 (Iuiet’I 880 lOunnl
BWG |t _|55l lenHh___ Ife

SHF_L_L COVER- 
CHANNEL COVER

PITCH &
(INTEG)(REMOV)

TUBESHEET - FLOATING 
FLOATING HEAD CO. ER"’
IMPINGMENT PROJECTION _ £ $

SIM-MGIH... WiLBES
GASKETS
CONNECTIONS - SHELL SIDE &1 OUT

CONNECTIONS - TUBE S|DL.__.... . .......... 'N 11" ID REFRACTOkT OUT
CORROSION ALLOWANCE - SHELL SIDE Vfc IN.

a":...
_Jk‘l IJL
TUBE SIDE

JATJ NG tSOO l&S RF______

J AT ING 900 IBS RF ID

CODE REQUIREMLNIS ASME VIU
-ik- IN. Ow C.s.

TEMA CLASS ft

REMARKS: ( I ) NO Z UT: & SUPPORT LOCAL ION TO BE AS NOTED ON L. W. STD. 21 B l I . I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
7 2) FOR GENERAL NOTES REFER TO REQ'N. 1990- IZOO A_ _ _ _ _ WHICH IS AN INTEGRAL PART OF THIS REQ'N

(Vf Heslgu TtMPtaATiiaf. foa, Au Chanhus To k 680*F. (4') Tumsipe Rqhlb Irauheis . W TutEsutiTs Te h Refractory

A

[mm 4“ VSL 80 Am V Low AlRLQE U.?. Gm*) Or Equal . CD Unit Shall k Postwud Heat Theated WanEt Temts 
S.SAii fee bu'C Rasiographeo As Pea UWUc) 0? Ague VIII Dtv. I . U) Use Trim Tube sheet IIesi&m And Provue ExPAusiat 
Jdwt Oh Shell . fflGAS to Couma Up To 1180 \x>/u Of <K>oa Spuds. Uti AntanWE CowDinon'. kilt U&o‘F Outih 1801.
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FORM NO. l3F-i;.3A

! iO SOUTH OFAHGE AVENUE. : ■■ INGS^On.

MATERIAL REQUiSITIGN
: ..v;':-.. . ):-l i . .

PAGE | OF i

SHELL * TUBE
EXCHANGERS

CONTRAC’ ''0 15- 1551

customs,S name Umitio States E RDA - f E
I req;n. .NO. I59M2M.-AB. __[DATL^l:i:Ji..

|Lc oat ion Sioux Uns, S. Dakota_ _ _ _ _ _

f iiO 

ui . t.

SUPEKSrOEO it

C-2 S - J

5 - h - u

_ c:

3£R
■j ! /

SQ 1

4^ :1k...
Toiler Htomnn. Preheater

f
C-6

M - 240
. UF, M ! T

HO R

^590
BEM..
_SHFLl3/UNIT Two
Pt.RfXRMANCF Or .'‘•Nr UN i

I 'EM NO. E • US

CCNNEC lED IN . . . SERIES I ”
so. FT SURK/SHELL : 3155

F r ; i

tota:

u

• . .

V - ‘-0 •

1 X. 2
SAM

f ,iO 

■ N r L R ■

shell side

UU\

1

!. 3‘lS 
L 6 / H K 
S 6 ) M •: 
13/r

TUBE SIDE _ _
Gasifier IMuti GaL (t)

lb/h r
___  L_8CHR

' ".... Xb/hr

A

A

V H COHU HSA.-.LS LB/G Y lb/hr'
F Cl. ' S f , APO:. :: u ■ i C;■ NAENSE r' LIY "P lb/hr

XrtA'r : R': ' Hr i. ;. S / H ’■ LB/HR
G R A C !
VS! OS' ■' tPS 10.051 MOJ ■Jb.02fc 500 *F

s Vi OS . • H '-'i " 16 M,11 t WIT 6Ml..
j SPEl!-iS HI ’ 1.035 • E T U / L 8 - r 1 015fo BTU/LB-0F

THiU'MA, • BTU • HR - FT - -’F btu/hr-ft-°f
l A i - 1: ’ . - A ’ BTU / L£ btu/lb
1 < '• >' ... 14 o. .. _ _ v ._ -... Ml. JJ 0 p

: 'fMPC O'. - ' .. 5J1 .... . . . . . . . . . . . . 500_ _ _ _ op
f Oi •' a; • .p. ET 1114 (!Sii(DSlC/. 40b ( 5533) (PSIG)

NO. .S' . .One .. . . . . . . . . . . . . . . . . ... Owe
VEl-'C , ' FT/SEC FT/SEC
PRESS!)»' rrr: ' * | CAi (: • ri. [ ... J O.. . . PSI . . . . . . . . . . . . . . . . . ps^. . lo _ PSI I PSl
FOCI ’ CO F' 1 . / . M:H 0.001 i 0.01

> UFA. 1 - r - ; 1 . 1G.IS 5,0 00 MT 0 C0RRF C : 1 1. - Gf . . . . . . .  lOO-L..
[TRAP:. - -ATI t.R'- iCt 4\ CLFAN
?t CONSTRUCTION OF Oflr SHELL

DESIGN RRCSSuh' 1510 psig . . . . . . . . . . . . . . AH ..... PSIG
TESI PR; CjllFE Per Code psu Per Lode PSIG
DESIGN VMPERAUIRl 540 °i 850 0 p
tubes Ihcolm 800 NO. 649 o.d 5/4" BWG to LENGTH 20' PITCH Ta
shell C. S. 1 .0 .11" SHELL COVER (integ)(remov)
CHANNEL OP BOHNS 1 SS 4i0 S ClAD t.S. (&T channel cover
TUBESHEEI - V H : ONARY^SAIO S .CLAfi t-i TUBtf-Ht ET - ELOA 1 ING
BAFFLES CROSS C-S. 'YPE SE&MEMTKL 1LOAT INC HEAD COVER
BAFFLES - LONG TYPE IMPINGMENT PRO !r. CT 1 ON C.S.
TUBE SUPPORTS
TUBE TO TUBESHEET JOINT STRENGTH WELDED
GASKETS
CONNECTIONS - SHELL SIDE IN 4 out 4" rating <300 Ub$ RF
CONNECTIONS - TUBE SIDE 1 ^_ [b

>1 out li“ rating fcOO US RF
CORROSION ALLOWANCE - SHELL SIDE n... IN. TUBE SIDE '/ft IN.
CODE REQUIREMENTS ASME Vllt TEMA CLASS R
REMARKS: (1) NOZZLE S SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 21 B 1 . 1

(2) FOP GENERAL NOTES REFER TO REQ' N. 1590- 1100 k WHICH IS AN INTEGRAL PART OF THIS REQ’N
(V) &is May Cowtaim Up To il&o L&s/hr Of < lOOu Solids (te = 0.41) (4) Unit Shall k Postweld Hem Truted.Welded
Jornis Shah k Fully Uadio&raohfd ks ha UW2(.tT Of ASME VIU Uw. 1 (X) Use Thih 1ue.esheet Besigu ktit
Provise Lxpausiou Tomt Oh Shell . (fo) Aueshate Irlet Temp. TBCf . (Ti Gas Comp. (Vol0/»V. 95 HtO, I2-4 Hi. IT.HO. B.5
COa. T.b LHi. 475 Hz. 05 HzS. 05 LiS e . (81 Or. T09 l/yo8 l Weld Overlay .
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FOSTER WHEELER CORPORATION CENT ^IFUGAL PUMPS . PAGE / OF /
REdblSIIlON n6. [ daT£ 1

FOR erda-pe-i^-3z-ooo/~/szi F.W. CONTRACT /$- /sj>/ /F9/-/3//-A 1 J-Z5-76 4
S 1 TE A/SP L A WfiENC F STATION SIOUX FALL G . SOUTH OAkOTA SU 3ERSEDEr BY CHANGE NO. ^
SERV ICE Cv4s/P7£y? COOL/h/G- MATE/? pump Cl Z-6-76 C?
NO. REQ’D a ITEM NOS. P- ZO^ A/s c2 ¥■20-76 CM Co

NO. OF MOTORS REQ'0. 2~ : ITEM NOS. _ _ _ _ _ _ _ SUPPLIED BY flFf MOUNTED BY PCt/f/? /7FA
HO. OF TURBINES REQ'D_ _ _ : ITEM NOS. ______ SUPPLIED BY _ _ _ _ _ _ _ _ _  MOUNTED BY _______________

PUMP MFR. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ SIZE & MODEL_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  UO. STAGES
OPERATING CONDITIONS. EACH PUMP: ■PERFORMANCE
LIQUID B£>/LFP F££V IMATF/C U.S.GPM 8 PT: MIN NORM 97S mD..S£3 PROPOSAL CURVE NO.

DISCH. PSIG RTD. //S RPM NPSHR (WATER). FT.

P.T. °F. (MAX 766 1 /S6 SUCT. PSIG ( MAX.^-8 ) RTD. 3/ MIN. CONTINUOUS U.S.GPM

SP.Of. AT PT o. SB DIFF. PSI 8^ ROTATION, VIEWING FROM COUPLING

VAP. PSIA 8 PT S. 5 TOTAL DIFF. HEAD, FT. 7J8
VIS. 8 PT O.G CPS NPSHA, FT. S>S WITH RATED IMPELLER:

EFFICIENCY AT RATED POINT, *CORR./EROS. FROM uvn up 2A
IF EFF. IS VISCOUS. WATER EFF. -

CONSTRUCTION sttu-ap -> pa.Fo -vc, ansi srAHCAFr: BHP: RATED NORM MAX

NOZZLES SIZE ANSI RATING FACING LOCATION

suction 300 of side
IF HP IS VISC-, RATED WATER BHP =_______

MAX. TOTAL HEAD. FT.

DISCHARGE 3 00 Pf S/CE MAX. POSSIBLE DISCH. PRESS. : f>§|G ,

WITH SATED SUCT. PRESS. -

CASE-MOUNT fl CENTERLINE FI FOOT ClBRACICET MlN-LINE FI WITH MAX. SUCT. PRESS. -

-SPLIT: □ AXIAL 0RADIAL

-VOLUTE: f] SINGLE (^DOUBLE do 1FFUSER O 3H0° TESTS: required witvessed

-DESIGN: PSIG 8 °F. HYDRO TEST PSIG PERFORMANCE YE 3 MO
-AIIX. CONNECTS: R VENTS ^DRAINS □ GAGES fl NPSHR

IMPELLER: DIA. : RATED . MAX. . MIN. . TYPE

MOUNTING fl BETWEEN BEARINGS HOVERHUNG (“] DISMANTLE A INSPECT

VEAfi RINGS: dlNLET ONLY DbOTH SIDES dCASE ONLY OCASE A IMPELL.

BEARINGS: TYPE: RADIAL -BALL /vzKV/eA THRUST = BALL IN OPlUS-fi
HYDROTEST CASE YP6 A/O
NYDROTFST BOWLS

LUBE: □RING □FLOOD QfLINGER QmIST □ PRESSURE

COUPLING: MFR: .MODEL: P/O/P SPACE/?
DRIVER 1/2 MTD BY: OPUMP MFR. QoRIVER MFR. QPURCH.

GUARD TYPE:

}1ATERIALS:
El PUMP API CLASS 5 -/

PACKING: MFR i TYPE SIZE NO. RINGS n

MECH. SEAL: MFR A MODEL MFR'S CODE API CODE USPXL * LJ .........................

CPAA/E P e/e BOUA /

ijL SEAL G-AS MET MTA. : FTHPlEA/E PPOP PLEAT E
Auxiliary piping:

C.W. PIPE PLAN .WITH Hc.S. FlS-S. OTUBING flPIPE

^ TOTAL C.W. REO’D. GPM. INCLUDE: flFL0W INDIC. nvALVE "c”

PACKING INJECTION: Flllin= 8 °F. REQ’D- CPM <. PSIG BASE PLATE

SEAL FLUSH PLAN // .WITH dc.S. □ S.S. □ TUB ING flPIPE VERTICAL PUMPS
EXT. FLUSH FLUID- 8 °F. REO’D= GPM 8 PSIG THRUST, LBS. UP. DOWN

AUX. SEAL PLAN , WITH FjC-S. FlS-S. □ TUBING □?! PE OTHER DETAILS PER PAGE NO.

QUENCH FLUID-

MO'lUR uHlVtPS: APPROX. Wh IGNIS (lbs net each)

HP .S.F. ,RPM .FRAME .960 V/ 3 PH / 90 HZ PUMP ONLY MOTOR

MFR. .BEARINGS .LUBE BASE TURBINE

TYPE •INSUL. CLASS AMPS. FULL LOAD Slit DA 1A
EHCL. XP -RISE °C 80 AMPS. LOCKED ROTOR AMBIENT^ °F MAX TO -25 °F MIN.

VERT. UNITS: FIVSS PlvKS THRUST CAP. . LBS. UP DN. INSTALLED 0 OUTDOORS □ INDOORS

□ cl E -gr P--o i vP □non-hazaroous

COOLING WATER: TYPE

°F A PSIG IN. °F MAX A PSIG OUT

TUR3INF DRIVERS:
□ lF BY PUMP VENDOR SEE PAGE ATTACHED

□ if BY OTHERS: MFR. MODEL BHP

APPLICABLE DOCUMENTS: J5J?C -/3QOA /59Q - 3&A / <T?Q - C.^0/SJO - 50A ». /-32A / 
/sr^Q- 3/AZ._ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _
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I FOSTER WHEELER CORPORATION CENT RIFUGAL PUMPS PAGE / OF/
F REQUISITION NO. 1 DATE
FOR erda-fe-/*/-3z -o~oi - is? / F.W. CONTRACT /s-/sj>/ /53/ • 13!!- W \2-Z7~.-7S
S 1 TE MSP LA WAEMCE STATION. SIOUX PALLS SOUTH DAKOTA SU 3ERSEDEC B)( CHANGE NO.
SERVICE STApr-up os 'irculat/d0 's/atep. pump C! H-10-7 6 t} cs
NO. REQ'D z ITEM NOS. A3-/isa/p, C2 CM Co

NO. OF MOTORS REQ’0._ 
NO. OF TURBINES REQ'D

ITEM NOS. 

ITEM NOS.

SUPPLIED BY PUMP MF£ MOUNTED BY 

SUPPLIED BY _________________  MOUNTED BY

PUMP MFft

PUMP MFR. SIZE & MODEL
OPERATING CONDITIONSTEACHPUMP:
LIQUID WATER

P.T. °F. IMAX^£ I 222- 
SP.GR. AT PT Q, J>6
VAP. PSIA 8 PT

@
/ 7.2

0.3 opVIS.

CORR./EROS. FROM 77g_SCO_Z

U.S.GPM « PT: MIN ____  NORM 230 rtx 220
DISCH. PSIG , RTD vS'S’/

SUCT. PSIG ( MAX. ‘ASS ) RTO.^SS

DIFF. PSI /3J>
TOTAL DIFF. HEAD, FT. g J 5
NPSHA, FT.

-f/Rj.,-,, OP 4________________________ HYD w/7-3

CONSTRUCTION
NOZZLES

SUCTION

DISCHARGE

SIZE ANSI RATING FACING LOCATION

300
30 0

CASE-MOUNT Q CENTERLINE DfOOT QbRACKET SlN-LINE O___ _ _ _ _
-SPLIT: Q AXIAL (^RADIAL
-VOLUTE: SINGLE QDOUBLE Qd I FFUSER □ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
-DESIGN:_ _ _ _  PSIG 6 _ _ _ _ °F. HYDRO TEST_ __ PSIG
-AUX. CONNECTS: J® VENTS SJjDRAI NS □ GAGES Q__ _ _ _ _ _ _ _ _ _ _ _

IMPELLER: DIA.: RATED___  , MAX.___  , MIN._ __  . TYPE__ _ _ _ _ _ _ _
MOUNTING □BETWEEN BEARINGS QOVERHUNG Q__________

WEAR RINGS: □ INLET ONLY DbOTH SIDES DcASE ONLY QcASE A IMPELL.
BEARINGS: TYPE:. RADIAL -'--u,./.•, cv ,THRUST = _ _ _ _ _ _ _ _

LUBE: □RING □FLOOD □fLINGER QmIST □ PRESSURE

NO. STAGES_ _ _ _ _ _ _ _ _ _
PERFORMANCE
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 Vise., RATED WATER BHP =_

MAX. TOTAL HEM), FT._____________________

MAX. POSSIBLE DISCH. PRESS.: PSIG

WITH RATED SUCT. PRESS. = _________

WITH MAX. SUCT. PRESS. = __________

SHPP TESTS: required mihessed

PERFORMANCE /VO
1PSHR _____________

31SMANTLE A INSPECT__________________
■IYDROTEST CASE ’ ^ L V
HYDROTEST BOWLS ____________ ______ _

COUPLING: MFR: .HOTEL: / ' /-L
DRIVER 02 MTD BY: 0PUMP MFR. □DRIVER MFR. □PURCH.

GUARD TYPE:

MATERIALS:
□ pump API CUSS C'6

PACKING: MFR A TYPE SIZE NO. RINGS i n
MECH. SEAL: MFR A MODEL MFR'S CODE API CODE 73STXL.

if LJ

0/ ' t ■■■ - ■
seal EAiKEr r/n s: srpppeup ppoAklepe:

AUXILIARY PIPING:
C.W. PIPE PLAN .WITH HC-S. Os.S. □ TUB ING OpIPE

TOTAL C.W. REO'D. GPM. INCLUDE: flFLOW INDIC. niVALVE "c"
V PACKING INJECTION: FLUID= 6 °F. REQ'D- GPM « PSIG BASE PLATE

SEAL FLUSH PLAN 2 / .WITH HC-S. Rs.S. (^TUBING GPIPE

EXT. FLUSH FLUID- 9 °F. RE0'D= GPM 9 PSIG

AUX. SEAL PLAN , WITH Hc.S. r)S.S. PI TUBING r)PIPE

QUENCH FLU 1 Dr

VERTICAL PUMPS
THRUST, LBS. UP, DOWN

OTHER DETAILS PER PAGE NO.

MUIOk DRIVERS: approx. Weights ilbs net eachi

HP .S.F. .RPM .FRAME y/ 3 PH / &Oh2 PUMP ONLY MOTOR

MFR. .BEARINGS .LUBE BASE TURBINE

TYPE . 1NSUL. CUSS £ AMPS. FULL LOAD Silt Dai A

EHCL. XP -RISE °C 30 AMPS. LOCKED ROTOR

VERT. UNITS: DVSS flyHS THRUST CAP., LBS. UP DN.

AMBIENT^Yop max TO-2^ °F MIN.

1NSTALLED □OUTDOORS Q INDOORS

13 CL-g~-GRF-01 y 2.. □NON-HAZARDOUS 

COOLING WATER: TYPE

°F A PSIG IN, °F MAX A PSIG OUT

TURBINE DRIVERS:
□ if BY PUMP VENDOR SEE PAGE_ _ _ ATTACHED

4BE~llF BY OTHERS: MFR. MODEL BHP

^PLl CABLE DOCUMENTS: ISJ>0-/30oa./5J>0-38A/ /5UO-SOAZ ! S 90 - S OAF . /590 - S2 A !
/sue -3!At
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FOSTER WHEELER ENERGY GORP.
110 SOUDi ORANGE AVENUE, LIVINGSTON, N.J.

' FW REF.FOR EfMA ~FE -/H - ,?Z - OOO / - /S2. /
s ite. t/s. p- l/i ^lie/scc rr/. ■ - /•
ERVICE.^ecycie &a< cowpas. ssq/i
rrFp. __________________________ ________
SIZE AND TYRE _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
DRIVER: □ MOTOR, J? STEAM TURBINE, □. . . . . . . . .
GENERAL NOTES REQUISITION /S~<?0- /3oQ- A 
INTEGRAL PART OF THIS REQUISITION.

MATERIAL REQUISITION
CENTRIFUGAL COMPRESSORS page / of ?

tS'/SH_ _ _ _ _  i! REQUISITION NO. ' DATE .
hiiMjtL'TA

Ih

ITEM NO. .cr: /<? 2_

. . . . . . . . . . . . . . . NO. REQD. ?

' ..
SUPERSEDED BY

IS AN

-■ j CHG.! DATE CHG.
I Cl ‘^-/Z-76 . »
: cz _ _ _ _ _ _ _ CS_ _

: C3 C6

4-S'! 6

DATE

SPECIFICATIONS: centrifugal compressors and attendent i:
EQUIPMENT COVERED IN THIS REQUISITION SHALL BE FURNISHED IN ;; 
ACCORDANCE WITH THE FOLLOWING SPECIFICATIONS:

1 I zesJT, towtuttcfis n'cto 31/Z l*6t is6i- on. 

I /■ j /Vs, wo re/i s /sj D-^ofiiX rt- ~t ^^sutys.

INSTALLATION: unit will be installed in an
3 OUTDOORS-UNPROTECTED LOCATION,
:: ENCL. BLDG., Q- - - - - - - - - - - - - - - - - - - - - - - - - -

AT K GRADE, □ 
BAROMETER /</, 0

1^0 -3&A2. ,/V/L/3, TJ/Ui/z/fS /y^o-IXAl
------------------------------------ -------------------------------- ----------- --------- ♦. Aye Tpyp -f* TJ? Op yAV
/-3SA-.’ sprc;?ts/!.f --------- - r ’

MEZZANINE LEVEL.
Psia. ALTITUDE FT.

P2PL °f min.

CONDITIONS OF SERVICE FOR EACH MACHINE

i*//?

DEStG-M 7f-

GAS HANDLED (SEE ANALYSIS BELOW) 
REUTIVE HUMIDITY, %
MOLECULAR WEIGHT
Co/Cv • °F

(/)
(/•)

□ WET.

mcYCLS Gk<, RBCYclB &AS /V/T/cOOBN ...____ .. _i
r SEE. Ct

2.3.PO
'jyypoS/ r/t?A
~'~'£v.72

/3El~OtA7
2.8.0............

7.90/■ 38 /.38
COMPRESSIBILITY FACTOR f INLET Zl 

COMPRESSIBILITY FACTOR ® DISCH Z2

SCFM • IN.7 Psia & 60 ®F : □ DRY,
JFM ® INLET CONDITIONS

WEIGHT FLOW, Lb/M*K. PP
INLET PRESSURE, Psia
INLET TEMPERATURE, ®F
OISCH. PRESSURE, Paia
DISCH. TEMPERATURE, °F
POLYTROPIC HEAD Ft.-Lb/Lb.
COMPRESSOR BHP
COMPRESSOR RPM
BHP REQUIRED AT DRIVER SHAFT
DRIVER RATED HP
EST. SURGE CAPACITY ® RATED RPM, ICFV 
DISCH. TEH®. AT SURGE CAPACITY 
PERFORMANCE CURVE NO.

Q

AO AO AO

7 7 8, y
7o,yys

€06
2/. 362.

606
25 63 S......

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

~3J>3 732 758
/ 2.0 ?ZO ...... 72 Q______

2009P6 70S

GAS ANALYSIS

COMPOSITION MOL. WT. MOL. % MOL. % MOL. $ MOL. %
Ai, 6 o.^y 0.97 O
//a.

. r3-jj—
\ 15.09 o

w.’ O 13.70 \ 20.58 o
i. ■ 7.97 7.29 o
CHu 9.06 9.Z9 o i
A/2^ 53.98 52.33 / 0 0.0

CO P + Pa S & .27 . 02 o
/sp* .27 .0/ o ;

TorA l. \ /OO. O0 /ao .oo too. o
q A3 /Vv J . £ P i , Ai/S/£ . £ P/A *L

COMMENTS REGARDING GAS HANDLED: (X) Vtp&o/l
“ 2>ze HA 4 m/L<, ^ S'-1 PA/*.:

r CP.-;,
* r

-OLhL

‘CL £ -y\p■v' TCP r PA Y- A £ /!<; P/C/A A '_ O.SH-P., /3C
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FOSTER WHEELER' ENEfiGI GORP. MATERIAL REQUISITION
HO SOUTH ORANGE AVENUE, LIVINGSTON, N.J. CENTRIFUGAL COMPRESSORS page ^ OF ^

FOR £f?OA FE-/¥ -3£ -Ooot- /5Z / FW REF. /S' - / S~ 9 / [ REQUISITION NO. \ DATE
SITE A/<P -l AH/Rr-A/OZ STAT/SN. Sioux FALLA SOU 7H DAtfaTA
SERVICE RECYCLS. G-AA COMPR&SOft ITEM NO. C—Sd'A'
MATERIAL

\t~sit~/]Sa/~A
f SUPERSEDED BY

SIZE AND TYPE - - _ _ _  NO. REQD. CHG. DATE ! CHG. DATE
DRIVER: n MOTOR, n STEAM TURBINE, n
GENERAL NOTES REQUISITION IS AN i«_i CS
INTEGRAL PART OF THIS REQUISITION. ! C3 ' , C6 ;■. . •. •--* ~.. ___—

MANUFACTURERS DATA: MODEL
CONSTRUCTION DETAILS

_ _ _ _ _ _ _ _ _ _ _ _ . CASINO SPLIT: n ttOKIZ., M VERT. NO. STAPES /

IMPELLERS: TYPE: □ ENCLOSED • BACKWARD LEANIN6, p_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . DIA._ _ _ _ _ _ _ _ _ _ IN.
construction: o cast, a RIVETED, □ WELDED, □ MILLED, □_ _ _ _ _ _ _ _ _ _ _ _ _ _ TIP SPEED- - - - - - - - FPS

SPEED DATA: MAX. cont._ _ _ _ _ _ _ _ _ RPM. first CRITICAL_ _ _ _ _ _ _ _ _ _ _  RPM. second CRITICAL- - - - - - - - - - - - - RPM.
COMPRESSOR ROTATION: VIEWED FROM DRIVER END OF UNIT: □ CW, □ CCW.
MATERIALS OF CONSTRUCTION;

CASINO: ^ CAST STEEL, □ FOROED STEEL, Q CAST IRON, □- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - .
DIAPHRAMS:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  INTERSTAGE LABYRINTHS:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  .
IMPELLERS:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . SHAFT: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . SLEEVES: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
OTHER:

TEMPERATURE AND PRESSURE LIMITATIONS:
MAX. WORKING TEMP: SUCTION END _ ®F.
MIN. WORKING TEMP: SUCTION END. . ®F.
MAX. WORKING PRESS: SUCTION END Psig.
HYDRO. TEST PRESS: SUCTION END Psig.

-fUNGE .RATINGS:

DISCH. END. ®F.
DISCH. END. ®F.
DISCH. END Psig.
DISCH. END Psig

CONNECTION SIZE (IN.) ASA RATING FACING UP DN RT LF OTHER
n n r ri A .x ■ a u
H □ C G
G C G □

MAIN SUCTION
MAIN DISCHARGE

n G G G
n G □ □

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

SHAFT SEAL: □ LABYRINTH, □ RESTRICTIVE ring, JB LIQUID FILM, □ MECHANICAL (CONTACT).

SEALING MEDIUM: & oil, n air, C inert gas, □

BEARINGS: BEARING HOUSING CONSTRUCTION: □ INTERNAL, (SI EXTERNAL.
JOURNAL BEARING TYPE: g! BABBITTED SLEEVE, □ _ . -- - - - - - - - - - - - - - -

LUBE: M FORCE FEED, □ RING OIL, H_ _ _ _ _ _ _ _ _ _
THRUST BEARING TYPE □ SINGLE KINGSBURY, ^ DOUBLE KINGSBURY,

□ ROLLER □ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
^ FORCE FEED 0 RING OIL, U _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

■ SIZE ?/Y "_ _ _ _ _ _ _ . VENDOR SHALL FURNISH
BUND FUNK,

□ BALL,

LUBE:
CASING DRAINS: quantity

YALYED, □ PLUGGED, H
BASEPLATE: SUPPLIED BY X COMPRESSOR VENDOR, G_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

TYPE: □ CONTINUOUS STRUCTURAL STEEL COMMON TO COMPRESSOR AND DRIVE UNIT.
□_____________________ ___________

CONNECTIONS.

PROVIDED WITH DRIP PAN 
COUPLINGS: SUPPLIED by

LOCATION:
MFG:
TYPE:
LUBE:

^ YES, O NO. 
COMPRESSOR VENDOR,

/•4
./^TZLXo/i_ ttys:

OIL
COUPLING GUARDS: supplied by , compressor vendor,

TYPE: P SHEET METAL, $ NON-SPARKING, □ _
COMMENTS REGARDING CONSTRUCTION DETAILS:_ _ _ _ _ _ _ _ _

n



FOR -FB-/¥ -3Z-OOOh fS2J FH REF.
SI TE A/SP-L A C B STATl/PM^ S/OUX FALL ST, SOUTH DAKOTA

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

CpMPFSZTFfl ITEM NO.

STEAM TURBINE,

SERVICE RFCTCLF FAS
ATERIAL '

SIZE AND TYPE 
DRIVER: [] MOTOR,
GENERAL NOTES REQUISITION .
INTEGRAL PART OF THIS REQUISITION. _
LUBE AND SEAL OIL SYSTEMS: A FORCE FEED LUBE OIL SYSTEM COMMON

iZ GEAR, yi DRIVER, WITH ^ A COMBINED, , ^ A SEPARATE,
FURNISHED BY THE COMP. MFR. IN ACCORDANCE WITH API 61^ FIG

/.£*?].. .. ' REQUISITION NO.

/ /3n -/

MATERIAL REQUISITION
CENTRIFUGAL COMPRESSORS page _3_ of 2

C- jq?,.

NO. REQD.

IS AN

DATE__

SUPERSEDED BY

DATE CHG. _ DATe J

CS
C6... "

A

f CHG.
’ Cl ...

C2 
C3

TO THE X COMPRESSOR, 
NO SEAL OIL SYSTEM, SHALL BE

L - j- FSA T "
SYSTEM OPERATING PRESS. ^ Psig.
SYSTEM MAX. ALLOW CPFR. PRESS. . . . . . . . . . . . . . . Psig.
RESERVOIR: located ' 1 in base, X on console

CAPACITY . GAL. RET. TIME . . .® . MIN. 
TO BE FURNISHED WITH X ELECTRIC, . STEAM 
HEATER, Z INSULATION SUPPORTS AND

MAIN LUBE OIL. PUMP: located on ' base,
XCONSOLE AND DRIVEN BY ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SHAFT,
x INDUCTIOH MOTOR, STEAM TURBINE,
MFR. JX . MODEL
TYPE _ . ZX _ _ _ _ CASE MATL. ... 'ZZ.^L_ _ _ _ _
GPM . RPM . BHP ... _ _ .

AUX. iUBE OJ L PUMP; located on Z base,
]E1 CONSOtF AMD DRIVEN BY . SHAFT,

INDUCTION HOTCr'i, STFAM TURBINE.
MFR. OB LA t/4 A- . MODEL   .
TYPE. /MO . CASE TATI.. •> <ZfTi~ .
GPM . . RPM . BHP .

RELi£F„VALVES: ] integral, X separate.
COOLERS; |X twin, single, located on

base, ;KI CONSOLE, . . . . . . . . . . . . . . . .  .
MFR. _ _ _ _ _ _ _ _ _ _     . TYPE    .
CODE: X TEMA €, ,
SHELL: OD ._ . „ IN. DES. PRESS. _ _ _ _ _ _ _ _  Psig.
TUBES: OD.. . . . . IH. BWG . . .
MATL: SHELL . . . . . . . . . . . . TUBES _ _ _ _ _ . .

FILTERS: % twin, single, located on

Z BASE> X CONSOLE, L . . . . . . . . . . . . . . . . . . . . . . . - .
MFR.. .. .. . . ... MODEL . .
CASE MATL. STC £L . MICRON
ELEMENT: X CLEANABLE, i REPLACEABLE.

JR ANSfi.R.. VALVES; MFR. . . . . . . . . . . . . . . . . ..  ..
QUAH. Z L . TYPE .. . . MATL... . . . . .

SEAL OIL SYSTEM 
system operating press. . _ _ _ _ _ _ _ _ _ _ _ _
SYSTEM MAX. ALLCM OPER. PRESS.

‘ RESlRYOIR: located . in base,
CAPACm .GAL. RET. THC.

; to bf tarnished with l. electric,
HEATER,

: MAIN SEAL >IL PUMP: located on 
console aNdZriven by 

: “ INDUCTION iblCR, ' ; steam turbiji
MFR. .. .. . . . . . . . \ . MODEL
TYPE_ _ _ _ _ _ _ _ _ _ X . CASE MATLy
GPM _ _ _ _  RPM_ _ _ _ _ _ _ X.. BHP__

| AUX.„SEAL OIL.Pltt®| LOCa/d on
j J: CONSOLE AND DRIVEn\y

Z INDUCTION MOTOR, , \ stEAM TURBINE.
j MFR. _ _ _ _ _ _ _ _  . . M0KL.
; TYPE __  . yCAs\»«TL. _.

GPM . RPM/ \ . 8IIP_
; .RELIEF VALVES: /■; ihtegrA

COOLERS: Z win/ -Z sihgl 
; . BASE, ; , /CONSOLE, !

; MFR._ _ _ _ _ _ _ / . TYPE.
CODE: Ti/TE.--1A C, _
SHELL: OD /_ _ _ _ _ IN. DES. PRESS..
TUBES: m IN. BWG....
MATL: /HELL . . TUBES.

FILTERS1: WIN, SINGLE. LOCATED
__/tWIN, i .; CONSOLE, rj . 

f MBR._ _ _ _ _ _ _ _ _ _ _ _. MODEL .
Ease nutl_ _ _ _ _ _ _ _ _ _ _ micron

/ELEMENT: z CLEANABLE,
TRANSFER VALVES: mfr.
/ QUAH. . TYPE... . . . .

SOUR QIL.TRAP Si reqd. ^ yes, □ no. LoaTED on □ base, Z console, X by purchaser,
PIPING BY X COMP. VENDOR, PURCHASER. SEAL OIL LOSS._ _ _ _ _ _ _ _ _ _ _ _ _ GAL./DAY/SEAL MAX.

OVHO,. .SEAL. OIL TANK; REQD. 8J YES, Z MO. LOCATED.._ _ _ __  FT. ABOVE COMP. CENTER LINE.
MTD. BY Z COMP. VENDOR, X PURCHASER.

CLARIFI ER; REQD. . . YES, NO. LOaTED OH □ BASE, i COIISOLE, ' BY PURCHASER.
PIPING BY Z COMP. VENDOR, Z PURCHASER. BYPASS _ _ _ __ _ _ _ _ _ _ _ GPM. MFR. __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

PIPING: X CARBON STEEL PICKLED AND CLEARED, Z STAINLESS STEEL, H _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
STAINLESS SIEEL CHAIN LINES, '

OTHER: ‘ X/_ _ _ _ _ _
-JT-A/Zl. LOCATE!) et,j s/r/D p/PFfi /-•- cctiP/Cz:; on uST/PuP___________________________
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FOSTER WHEELER CORPORATION
IIO SOUTH ORANGE AVENUE, LIVINGSTON, N.J.

MATERIAL REQUISITION
CENTRIFUGAL COMPRESSORS page 4 OF J?

FW REF. /S-IS9IFOR ERDA -Pg -SH--32.-OOO I-/SZI 
SITE NSP-LAVS#ENC£ STATIOU SIOUX. FALL^ SOUTH DAKOTA 
RFBVIr.F PECrCLS G-AS COMPfiSSSO^. STEM NO. C-tOZ. 
MATERIAL- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

REQUISITION NO.
i /53/-/3Z./-A

DATE
y-jr-?*

SUPERSEDED BY

SIZE AND TYPE - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
DRIVER: □ MOTOR, □ STEAM TURBINE, 
GENERAL NOTES REQUISITION

NO. REQD.

.IS AN
ORAL PART OF THIS REOIIISITION.

i! CHS.’! DATE CHG.j DATE
Cl ! CN

. C2 ; CS
' C3 ; cei!

INSTRUMENTATION

B SIGHT FLOW EACH BEARING AND SEAL OIL RETURN LINE.
KS OIL RESERVOIR LEVEL. □ .
n _ _ _ _ _ _ _ _ _ _ _ _ _ □

LOCAL COMPRESSOR PANEL: FURNISHED BY & COMP. VENDOR, □ PURCHASER, □ NOT REQD.
PURCHASERS ELECTRICAL AND INSTRUMENT CONNECTIONS SHALL BE JS( BROUGHT OUT TO TERMINAL BOXES
BY THE COMP. VENDOR, □ MADE BY THE PURCHASER.

GAGES AND INDICATORS:
PRESSURE GAGES: MFR. . SIZE AHO TYPE
TEMPERATURE GAGES: MFR. . SIZE AND TYPE
LEVEL INDICATORS: MFR. . SIZE AND TYPE
SIGHT FLOW INDICATORS: MFR. . . . . . . SIZE AND TYPE ,.. . . . . . . . . . . . . . . . . .
TACHOMETER: MFR. . SIZE AND TYPE

MFR. . . . . . . . . . . . . . . . . . SIZE AND TYPE
INSTRUMENTATION: compressor vendor shall furnish the following:

LOCAL LOCAL
pressure gages: LQMk PANEL LOCAL PANEL

13 OIL PUMP DISCHARGE JSf □ □ MAIN STEAM INLET □ □
m LUBE OIL EACH LEVEL m □ □ FIRST STAGE STEAM n r—t

ST SEAL OIL EACH LEVEL K3 □ □ STEAM EXHAUST □
£3 SEAL OIL DIFF. 2! c □ D z;
S BEFORE/AFTER FILTERS a □ □ □ n

0 CONTROL OIL m D □ □ n

TEMPERATURE GAGES:
52 OIL OUTLET EACH BR6. « □ n n □
(g OIL OUTLET EACH SEAL K O n □ □
Jg BEFORE/AFTER COOLERS m □ □ □ G

SWITCHES: ALARM TRIP ALARM TRIP

T2 LOW LUBE OIL PRESS. JS* El* □ COMP. HIGH DISCH. TEMP. 0* 0 AK
K LOW SEAL OIL PRESS. IS * \--1 □ □
SLOW OIL RES. LEVEL

r—: f—l □ D
H LOW CONTROL OIL PRESS. 1—1 rn □ P
S AUX. PUMP START □ □ □
OTHER:

H REMOTE SHUTDOWN: H ELECTRICAL, □ HYDRAULIC, □ PNEUMATIC.

ALARM CONTACTS SHALL 0, OPEN, □ CLOSE TO SOUND ALARM. SHUTDOWN CONTACTS SHALL 
®OPEH, Q CLOSE TO SHUTDOWN.

WHERE INDICATED BY (*), ALARM LIGHTS SHALL BE FURNISHED BY THE COMPRESSOR VENDOR AND MOUNTED ON THE LOCAL 
PANEL WITH ALL NECESSARY RELAY DEVICES.
PURCHASERS ELECTRICAL AND INSTRUMENT CONNECTIONS WITHIN THE CONFINES OF THE BASEPLATE AND CONSOLE SHALL 
BE 68 BROUGHT OUT TO TERMINAL BOXES, □ MADE DIRECTLY BY THE PURCHASER.

COMMENTS REGARDING INSTRUMENTATION: ]/ba/cc>/? tp /z?g/v r/rr //YST/QurrEA/rA r/a/)/
AS ra A/Q/3ZL * rtA/JE. ALL /a/ST/?MMEA/TS /?£ SudfECT T&

A A/?AC UAL. * _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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FOSTER WHEELER CORPORATION
IIO SOUTH ORANGE AVENUE, LIVINGSTON, N.J. CENTRIFUGAL COMPRESSORS

MATERIAL REQUISITI,
PAGE S Of 9

1^

FW REF. /5 - /Ff/FOR E/?£>A FB -/¥ -3Z-0 0O/-/ 52./
SITE A/C/°-£ A*/#£//££ STAI;^OAKOTA 
SERVICE /?FCYCL? G-AS COXfPX?E <?^/T ITEM NO. C-JO
MATERIAL__ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
SIZE AND TYPE.
DRIVER: □

NO. REQD..
MOTOR, C STEAM TURBINE,

GENERAL NOTES REQUISITION . _ _ _ _ _ _ _ _ _
INTEGRAL PART OF THIS REQUISITION.

O ...

! REQUISITION NO. DATE
; /fj/-/3E/-A ! 7£

: SUPERSEDED BY

CHG.j DATE CHS-I DATE
01 ! 6

IS AN C2
_CL

CONTROL
^ NORMAL OPERATING: Z)./-: Y//A/SGE ru/pg rng. J/AAJ/l££.

SURGE CONTROL: ... EX -_ _ _ _ _ _ _ _ _ _ _ _ ;A_.;.  > 7/, , ■■___ ,____ i_—A.L..vLi_

INSPECTION AND TESTING
WITNESSED:

COMPRESSOR: K SHOP INSPECTION. Sf YES rJ NO

& HYDROSTATIC TEST. YES r i NO
%
%

IIIPFI 1 FR OVFRSPFFD % OF RPM. x YES NO
DYNAMIC BALANCE OF ROTOR » YES NO

JB MECHANICAL RUN. X YES NO
a c YES r~ NO
n c YES O NO
□ YES NO

DRIVER:
S!

,.. S/'U Cl/ ,-j s[ YES NO

/ ■. it' -; Si t f/- 9 YES r-1 NO

□ □ YES u NO

□ . r YES NO

CONSOLE: K SHOP INSPECTION. X YES [ NO
□ □ YES a
□ □

□

YES □

sf

HO

OIL COOLERS: IS! HYDROSTATIC TEST {l50V. oeE/a-A/J YES NO
Psig OIL SIDF. _ Psig WATER SIDE.

INTERCOOLERS: rr HYDROSTATIC TEST CJ YES n NO
Psig AIR SIDE. Psig WATER SIDE.

COM4ENTS REGARDING TESTING:
JC '/■ ‘ i Ct, i S ' *’ /■ ‘ y > -... 4 * A
'f'7~/j.-S'icn-i j . Ct *suPA t fi/vl
tc. ■///'■!; 'iXTIVC, A T CtMAflz 'ft. 7V ~ A
AV)V-> A:. L - - - - - - - - - - - w
f/^‘ L & //X /rf.V. /v .*' ' /-* ✓'V ^ / C i. h' 7'"’At ItiA./J
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FOSTER WHEELER CORPORATION
IIO SOUTH 0RAN6E AVENUE, UVSNSSTON, N.J.

MATERIAL REQUISITION
CENTRIFUGAL COMPRESSORS PAGE 6 OF £

FOR ZRDA-££-/9-3Z~ooo/- tSZ/ FW REF. /S-/531
SITE MSfi-LAH/fiEMCZ STAT/OA/ S/O^Y PALL < SOUTH f>A kTJTA
SERVICE P£CYCL £ &A< Cor/£/?E£<&/Z_ _ _ ITEM NO. C-/Q2*'
MATER IAL_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___  ___ _ _ _ _ _ _ _ __ -
SIZE AND TYPE__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ NO. REQP.
DRIVER: [ I MOTOR, r i STEAM TURBINE, _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _
GENERAL NOTES REQUISITION _ _ _ _ _ _ _ _ _ _
INTEGRAL PART OF THIS REQUISITION.

IS AN

f REQUISITION NO. DATE
: /SSh /32/-A 76
i SUPERSEDED BY
i CHG. DATE CHG. DATE
‘ Cl 1 V'/Z-l 6 <X

C2 : CS •;
C3 ; C8

ELECTRICAL:
UTILITY DATA

CLASSIFICATION: ^ CUSSU - GROUP fF, □
MOTORS '{y HP tm 3tt«: --MX,.-.. VOLTS; _
MOTORS HP THROUGH —~iX'A HP; —MkQ.
MOTORS jMJL., HP AND ABOVE: -..MjMML- VOLTS, _

DIV. I, X DIV. 2, Q__
__/- - - - - PHASE,- - - - ifiwL
VOLTS,- - - - - PHASE, -

__ 3.__ PHASE. _ _ _ _ _ <kO

CYCLES.
C?Q CYCLES.

AURM SWITCHES: 
SHUTDOWN SWITCHES: 
SWITCH ENCLOSURE:

STEAM:

wX AC, □ DC. MAX-_ VOLTS, __
'X AC, 3 DC //r VOLTS,

jk EXPLOSION PROOF,

_ PHASE, .
/ PHASE, __
/ PHASE,

& 3
6> 0

CYCLES.
_ CYCLES. 

CYCLES.
, ipi> r

pa r
Ll WEATHER PROOF,

AUS. DRIVES

INLET Psig 
SHEET TT ®F 
EXH. Psig

!r,. HG. ABS.j_ _ _

MAX. NOR. MIN. MAX. NOR. MIN.
"700 <cO
7 SO <5A r

MMO /r
— .. .

(*) DENOTES CONDITIONS AT WHICH STEAM RATE IS TO BE GUARANTEED
COOLING WATER: □ ™LSH, □ salt, _ _ _ _ _ _ _ _

AVAILABLE AT - - - - - - Slil psig AND -- &X..QF. FOULING FACTOR
ALLOW TEMP. RISE _?-Jl__ OF. ALLOW PRESSURE DROP _—___ _ _

/’t/ u. £>£

O0Q
CO 2-

INSTRUMENT AIR; available to control devices at
__  Psi.
Psig. C * 7

DRIVER AND UTILITY SUMMARY
MOTORS: QUAN. MFR. TYPE ENCL. RPM

• i O J

□ COMPRESSOR DRIVE
H LUBE PUMP DRIVE y X P
& SEAL PUMP DRIVE / X 0°
□ _. . . . . . . . . . . . . . .

STEAM TURBINES: QUAN. MFR. TYPE STAGES HP RPM WR
X COMPRESSOR DRIVE 
(H LUBE PUMP DRIVE

t
l

£3 SEAL PUMP DRIVE
□

t

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

SEE PAGESOF THIS REQ'N. FOR COMPLETE

COOLING WATER CONSUMPTION:
ttme-OttrMGfcGM 

LUtiE $ SEAL OIL COOLERS
FW«~mtE#8

— GPM -
_  6PM _
— GPM - _ GPM -

COMMENTS REGARDING"UTILITIES:'

°F. RISE. 
OF. RISE.
°F. RISE. . OF. RISE.

•op. RISE.

STEAM CONSUMPTION: 
COMPRESSOR DRIVE 
EACH LUBE PUMP DRIVE 
EACH SEAL PUMP DRIVE

Lb/Hr. 
Lb/Hr. 
Lb/Hr. 
'Lb/Hr. 
'Lb/Hr.
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FOSTER WHEELER CORPORA!I ON SPECIAL-PURPOSE STEAM TURBINES PAGE 7 OF
RFOI11B IT ION NIIMRFR DATE

FOR EROA-FE-/3-33-CO0/-/SZ! F.W. CONTRACT /5-J99/ /5 '9/ - /32/A H--S-7/
B 1TFMSP-LA WfiEA/CZ 1 ~A T‘ :W. 5/OUX FAL.LS SOUTH DAKOTA SIIPFRBFDFD RY C. HANOF NO.

ITEM NO. C.-/02.. SERVICE HacTccd CrA< coMPKZSio/O Cl F-/2-7/ 04
DRIVEN FOII IP. CBA/r/P/FOfOA L C0*f£>££ 550/3 c? rs
MFP MODEL NO. REO'D-X CT r,6
OPERATING CONDITIONS

BMP RPM

RATED _ _ _ _ _ _ _  ____
NORMAL

MAX. CONTINUOUS SPEED: 

TRIP SPEED:
CRITICAL SPEED:

_ _ _ _ _  RPM
_ _ _ _ _ RPM
RPM FIRST. RPM SECOND

STEAM:

THROTTLE PSIG 
THROTTLE °F. 
EXHAUST P5/G-

MAXIMUM NORMAL MINIMUM

700
750
/SO

OTHER DATA:

STEAM RATES, BASIS OUTPUT SHAFT OF g]TURBINE □GEAR 

(* . GUAR.POINT) OUTPUT STEAM LBS/8HP-HR

RATED

RATED

NORMAL

NORMAL

WORST

NORMAL

PERFORMANCE CURVE NO.

MAXIMUM POSSIBLE STEAM FLOWS:

AT THROTTLE (WITH MAX. INLET PRESS.)

TO EXHAUST (EXT. A INDUCT. TURB. ONLY) 

FROM EXTRACT. (WITH MAX. THROTTLE PRESS.)

LBS/HR

INLET END):

□ normal

□ *□ROTATION(VIEWED FROM H.P 
THRUST FROM DRIVEN EQUIP.:

DUTY: BCONTINUOUS □

START-UP 8MANUAL □EMERGENCY AUTOMATIC

□ccw

LOCATION: □INDOOR QOUTDOOR □SEMI-ENCL. BLDG.
QjjjAT grade Q ON ME2ZAN I HE 

AREA: ggCL.JT -GR.F_-OIV.J-j Q NON-HAZAROOUS
AMBIENT: 7J °F. MAX. TO ~_2F °F. MIN.

/^FfT. ALTITUDE IH-.Of’tia- BAROMETER 
PROTECTION: ^WINTERIZED □TROPICALIZED (^STANDARD

GEARS: BY FOR DATA

EVALUATION: FOR PERIOD OF_________

H.P. STEAM AT $ __________ /M LBS.

HOURS

COOL-OFF TIME:

Applicable documents.-
/SJO- 39A3
1590 - 33A £

/ 59o-33 A l
/SJ0-39AS

■'SJO ■ 73€>£■ A
/S9Q-S3AZ* ¥
>590-S3 A 7

SPECIAL-PURPOSE TURBINES

GEN’L.-PURP. TURBS. (FOR AUX. 

INDUCTION MOTORS 

OIL SYSTEMS 

GEARS

GENERAL NOTES REQUISITION

5A z- rt__________
fKsrtf-Ar/CN tap sM/firtEhrr

SVC.)

CONSTRUCTION FEATURES:
TYPE: □ VERT. SHAFT §§H0rTz. SHAFT.

CASING SPLIT: [gfAXIAL □RADIAL

CASING MOUNT: □ FOOT g|CENTERLINE

FLOW TYPE: FIRST STAGE =

OTHER STAGES =

STAGES.

ROTOR: □BUILT-UP □SOLID

SPEED GOVERNOR: NEMA CLASS 3/ MFR. = Motiu,/: „'i
TYPE = _ 

OTHER GOV. 

TYPE =

MFR. =

SPEED CHANGER: g MANUAL □AUTOMATIC

RANGE FROM QO % TO/^fOF RATED RPM

ACTUATION SIGNAL :___________________________

NO. AUTO. VALVES: MAIN INLET, LIFTED BY_ 

. LIFTED BY*

7" pvHAND NOZZLE VALVES:____________________________________

TRIP VALVE: ^TRIP ONLY gTRIP A THROTTLE

REMOTE TRIP REQ'D ACTUATED BY ________________

lEsniKi
TYPE

MANUFACTURER _______

CALC. LOAD. LBS. 

CAPACITY, LBS.

LUBE METHOD 

COOLING JACKETS

THRUST RADIAL

'i’LfOs'i

/c 'a

SHAFT SEALS, INTERSTAGE: 

SHAFT SEALS, OUTER:

"£]LA6YftlNTR Q"
□LABYRINTH ^ , '/> /£/a 4

DBTGNMAXr H.P. INLET

H. P. CASING

I. P. CASING 

L.P. CASING 

COOL. JKTS.

PSIG A 

PSIG A 

PSIG 

PSIG 

PSIG

OF.
’°F.

MAX. ALLOWABLE SPEED __________

MAX. ALLOWABLE TRIP SPEED ________

POTENTIAL MAX. POWER 6 RATED RPM

RPM
RPM

BHP
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FOSTER FEELER CORPORATION

FOR EROA -FE ■/¥ -3Z -pool- )SZ! 
s I TE M5A-LAW/?ENCE STAT/OM. S/QIAX FALLS SOUTH /DAKOTA 
ITEM NO. C-/Q2-_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

IFECIAL-PURPOSE STF4M_j]JRBiNES_ _ _ _ _ _
r';E0UISTT”CO! NUMBER 

TwrcCNTRACr” --- -

PAGE $ OfJ?

/S /SJ>/ WSS/- /3Z/-A
DATE

T^ESSulTTE^T"--------- ----------------- -----
0SEE WGE__ ros 3P. CHANuER, TRIP VALVE, REMOTE TCIP
QTRI P VALVE l'IMIT SWITCHES: VALVE [jOPEfi QSIUJT.
□TRIP VALVE ir.VlCE POP TEST I MG WHILE OPERATING
ppov . VALVE FOG IT) ON 1IIDICAT0R: ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _
jglNSULATiOK: H^rL. = ___________________________________
JgjjACXET: ? :AT ” l. =____________________________
gjEXKA’.'CT SENTINEL VALVE, 
gjEXHA.L.T FULL FLOW PSV. 
□ EXTRACT full FLOW PSV,

RjtSP.VATUr,;! VALVE

PSIG SET 
PSIG SET 
PSIG SET

□"EXTRACT i CM QEXHAUST
AUX. FORCE CLOSING GY

21'

0
□

TACHOMETER 17 PE;_____
1 'lulCATOC , NO. A TYPE

SHAFT TURI'.iiJG GEAR:

gjaASS: ; gj BY 3RIVEN EQUIP. I'FR. 1
Qsoleplatcs. □facr. steel, □with deck

□ gov. L i M11" DEVICE FOR □ LOAD □extract, flow
□ INITIAL STEAM PRESSURE 

SWITCH □ALARM □TRIP 
WATER INJECTION SYSTEM COMPLETE

□ HIGH EXHAUST TEMP.
□ HIGH EXHAUST TEMP.
QVACUUM BREAKER 
□WATER HASH ORIFICE MIXER
□ SPACE HEATER'S FOS IHSUL. A JACKET
□ SHAFT SEAL SYSTEM: □MANUAL □».UTO. CONTROL

VACUUM DEVICE QSTM. EJECT. □ WATER EDUCTOR 
□ F.j; □liquid ring compressor 

CONDENSER □ D I RECT CONTACT □SHELL 3 TUBE
--  SQ. FT., □tEHA-C □tEMA-R,

_  SHELL, _____  WATER BOXES
TUBES BWG X O.D. X

SURF
WITH 
4 —

UTILITIES REQ'D, GW WATER 
LBS/HR _ 
KV OF

.PSIG STEAM 
V- PH~

□
□

VIBRATION DETECT. EQUIP,:

AXIAL POSITION EQUIP,:

STEAM STRAINER: QSEPAPATE QlN _________
LOCAL PANEL: MOUNTED ON □tURG. QTURB. BASE

Q SE PARATE FREESTANDING.

1
2
3
4
5
6
7
8 
9

10
11
12
13
14
15
16 
17 
IS
19
20 
21 
22

I 23

on. svTtfm

SUPERSEDE'') 3Y CHANGE NO.
rci^-^-T^icOi___"' ■
EZl_____ jLiJJ___

JCSl
-'PIA,; I

TURBINE MFR’-S. O.L REQUIREMENTS: Gfi-I PoiG.
LU BRI CATI ON _ _ _ _ _ _____
CONTROL, STEADY STATE _____  ____
CONTROL, TRANSIENT _____  ____

VISCOSITY:___ SS'J £ iOO°F A ___ SOU 8 210°F
___ _KSU MAX. A^LvDASlE FOE START-UP.

MAX. ALLOWABLE FILTRATION: MICRONS
LUBRICATING OIL __ _ __
CONTROL OIL I NOT OVER 25i

124
25
26
27
28
29
30
21
32
33
34

TURBINE MFR. TO SUPPLY SYSTl.K COWPOKE.'.To AS FOLLOWS:
□ NONE iall components by OTHERSi
tgiAS AGREED With MFR. OF DPI .'EH EQUIPMENT
□ total system per page
□ AT TURB. □ 6 GEAR OK EC i DINGLE IL/CUT COIIHECTS).

□ '..'ITH □ WITHCJT LOCAL INSTRUMENTS
□ PARTIAL SYSTEM PER PAGE______

PIPING MATERIALS AT TURBINE ,. GEAR::
L.O. PRESSUf.E LILES___ 5TB]2i~_______________ _
COKTHOL PRESS L.HES €T£££-_______________ _
ORA III LINES_________ STeBL-_______________

COUPLINGS: tu.tb.-
FURIT I SLED BY C 0 aL /, s. .
MAHUFX.CTURER 
MODEL NO.
TYPE
LUBE METHOD
BORE TYPE, DRIVING HALT 
BORE TYPE, DRIVEN HALF 
MOUNT HI?IVIMG HALF 
MOUNT DRIVEN HALF
vW, Misrr”-------------------□ TORSIONAL CR.TICAL SPEED ANALYSIS JY ________
□ LATERAL CRITICAL SPEED ANALYSIS BY _________
□ supply above CALCULATIONS to___ ___________
□ SUPPLY CAMPBELL 0 I A GRAMS TO _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
gg LEV LEW a COMMENT OH PURCHASER'S PIPING DRAWINGS 
K REV IEW & COMi-EMT ON PURCHASER'S FOUND DRAWINGS
□ ____________________________
U SUPPLY SET,RE .iOTOR aSSEI.DLY
□________________________________
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I FOSTER WHEELER CORPORATION SPECIAL-PURPOSE S
RFOIIISITION NIIMRFR HATF

FOR £*>25/4 ■r£-/¥-3Z-ooo/-/S?./ F.W nOKITRAPJ /S-/5J?/ /SJ>/-/32/~A ¥- 3-7£
CITE A/SP -1 A WftEA/C E STATIOU. SIOUX FALLS SOU TP DA HOT A SI) ^RSEDE D 3Y CHANG NO.
II EM NO. C-/OZ. J C,] t+-/2-76 cSS

C2 CU d

EAM TURBINES PAfiF i' C)FJ>

o

I4ATERIALS: 1 SHOP TFSTS: REQUIRED WITNESSED
HIP. INLET GOV. VALVE DISC 2 MECHANICAL RUN Vir'S y £ <.
VALVE CHEST GOV. VALVE SEAT 3 PERFORMANCE V: '/<*-• i
H.P. CASING GOV. VALVE STEM 4 CHECK CONTROLS yt j ye f
1.P. CASING EXTR. VALVE DISC 5 D1SMANTLE-REASS' Y
L.P. CASING EXTR. VALVE SEAT 6 iwrar
H.P. DIAPHRS. EXTR. VALVE STEM 7 M£GH-<—RUN SfA-fmOU
H.P. NOZZLES TRIP VALVE BODY 8 DYNAMIC BALANCING Vt s
1.P. DIAPHRS. TRIP VALVE DISC 9 EMERGENCY TRIP RPM vi y
1.P. NOZZLES TRIP VALVE SEAT 10 HYDRO H.P. INLET PSIG A/:-
L.P. DIAPHRS. TRIP VALVE STEM 11 HYDRO VALVE CHEST PSIG fV'O
L.P. NOZZLES NON-RETURN BODY 12 HYDRO H.P. CASING PSIG A' '
SHAFT NON-RETURN DISC 13 HYDRO 1.P. CASING PSIG
WHEELS NON-RETURN SEAT 14 HYDRO L.P. CASING PSIG ■ - ,
H p, &mwr. NON-RETURN STEM 15 HYDRO COOL JACKETS PSIG
L.P. BLADING STM. STRAIN. BODY 16 HYDRO TRIP VALVE PSIG
H.P. SHROUDS STM. STR. BASKET 17 HYDRO NON-RET. VALVE PSIG
l.P. SHROUDS 18 STEAM STRAINER PSIG

19
STATIONARY OUTER SEAL ELEMENTS 20
ROTATING OUTER SEAL ELEMENTS 21
STATIONARY INTERSTAGE SEAL ELEMENTS 22 USE JOB VIBRATION DETECTORS:
>OTATING INTERSTAGE SEAL ELEMENTS 23 USE JOB AXIAL DETECTORS:
SHAFT 9 OUTER SEALS BY n SPRAY [“] PLATE 24 TEST CERTIFICATES;
SHAFT 8 INTSTG. SEALS BY n SPRAY 1 (PLATE 25 "TIT III TlES: IFOR AUXILIARIES)

26 COOLING WATER: TYPE - COpl
27 SUPPLY AT F 5’ PSIG A °F.
28 DISCHARGE T C PSIG A I/O °F. MAX.
29 MECH. DESIGN/£70 PSIG A t>F.

OIL SYSTEM (Si SEE PAGE 3 30 WATER SIDE F.F. - (BTU/HR/SQ.FT./IN.)"1
CONNECTIONS: SIZE ANSI RATED FACING ORIENTED 31
MAIN H.P. INLET 32 PUNT AIR PSIG TO PSIG
EXHAUST 33 INSTRUMENT AIR 60 PSIG TO ft?PS 1G

WEIGHTS & DIMENSIONS:LBS. NET LBS. SHIPPING
TOTAL TURBINE ASS'Y ____ _ _ _  _ _ _ _ _ _ _ _ _ _
H.P. TURBINE ASS'Y _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _
L.P. TURBINE ASS'Y _____ _ _  _________

34
35
36
37
38
39
40
41

ELECTRIC INSTRUMENTS: 
ft s VOLTS: £] / DC.

CONTACTS TO TO ALARM
CONTACTS TO V TO TRIP
CONTACTS TO CAL/S TO START AUX: EQUIP.

MAX. ERECTION 
MAX. MAINTENANCE

APPROX. OVERALL 01 MENS. =

FOR
FOR

L. X W. X

42
43
44
45
46

ELECTRIC POWER:
V-_ PH-
V- PH-

STEAM: AT EQUIP.
MECH. DESIGN

HZ FOR 
HZ FOR
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MATERIAL REQUISITION

FOSTER WHEELER PAGE 1 Op 7

FOR ERBA-FE F.W.REF. REQUISITION NUMBER 1 DATE
SITE SIOUX FALLS, SOUTH DAKOTA 1391-13S1E kb. 23,1976
MATERIAL COAL DISTRIBUTION CONVEYOR, ITEM CR-107 SUPERSEDED BY CHANGE NO.:C!
Contract No. ERDA-FE-11+-32-0001-1321 C2 C5
Location - NSP, Lawrence Station, Sioux Falls. S. D. C3 C6

I. GENERAL
A. Furnish a Coal Distribution Conveyor System suitable for feeding coal from 

NSP existing coal storage hopper outlets to a pulverizer rotary air lock 
valve. Equipment shall include an enclosed, air tight, variable speed 
volumetric feeder conveyor complete with inlet downspouts, nuclear coal 
monitors, coal valves and feeder outlet hopper with discharge downspout 

| as described in this requisition.
I B. All equipment shall be designed for continuous operation. The feed end
I of the conveyor system will be located inside NSP existing building and
J the discharge end will be located in the new coal pulverizing and drying
| building. J
| C. Structural steel supports will be furnished by others. 3

„ of e„ .rn te I
II. APPLICABLE SPECIFICATIONS j

A. The following Foster Wheeler Energy Corporation specifications are an j
integral part of this requisition. j

| 1. General Notes for Mechanical Equipment, 15>90-1300A, Rev. C-l. |
S
j 2. Induction Motors, 1590-38A1.

B. Equipment shall be furnished in accordance with the applicable provisions 
of the latest revisions of the following codes, specifications, etc.:
1. National Electrical Code NFPA70
2. Pulverized Fuel Systems NFPA60
3- Inerting for Fire & Explosion Prevention NFPA69
k. Coal Preparation Plants NFPA653
3, Purged Enclosures for Electrical Equipment NFPAi*96
6 * Explosion Venting Guide NFPA68
7, Static Electricity NFPA77
8. Air Pollution Control Regulations for the

State of South Dakota.

BY
, A

T/UTl P.0 NO. SUPPLIER:
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FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1591-1351E
CHANGE NO. PAGE 2 OF

II. APPLICABLE SPECIFICATIONS (Cont’d)
C. Koise Specification

1. Noise level shall conform to the requirements of OSHA or any local, 
city, county or state code with more stringent requirements. Seller 
shall furnish data for the whole unit indicating its conformity to 
this requirement.

2. The following minimum requirements shall also apply:
a. Permissible noise level 90 DB(A)
b. Estimated duration of worker exposure 2 hours per day
c. Reference sound pressure level .0002 microbar
d. Worker exposure location is at 3 feet horizontal distance 

and at 5 feet height above floor level from any noise 
source located within the unit. Minor protuberances 
such as conduit boxes or bearing housings shall be 
neglected in determining these distances

III. PROCESS SPECIFICATION
A. Capacity

1. Design Capacity: 28.2 short tons/hr. (includes 20% E^O)
2. Minimum Turndown Ratio: 4 to 1, by remote electronic signal, while

feeder is in operation.
B. Coals to be fed

1. Design Case: Illinois No. 6 coal
2. Alternate Feeds:

a. Colstrip Coal
b. Big Horn Coal
c. Rosebud Coal
d. North Dakota Lignite
e. Pittsburgh Seam No. 8

C. Supply Temperature: 50°F
D. Feed Size Distribution:

1. Design Case: 3/U" Maximum
2. Alternate Case: 2"' to 2^-", occurring during crusher shutdown, 

at which time crusher is bypassed. If 
necessary, a reduced capacity will be 
acceptable when handling 2" to 2-g-" coal. 
Vendor to advise reduced capacity.
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FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.:
CHANGE NO. 1591-1351® PAGE 3 OF 7

III. PROCESS SPECIFICATION (Cont'd)

E. Bulk Density

1. Maximum; 50 lbs./ft.^
45 lbs./ft.^2. Normal;

3. Minimum: 35 lbs./ft.3

F. Angle of Repose: 37°

TV. DESIGN CONDITIONS

A. Length of feeder conveyor: 100 ft. horizontal distance from centerline 
of feeder outlet hopper to centerline of 
farthest inlet downspout.

B. Conveyor Incline: Horizontal

C. Conveyor Speed: Vendor to specify

D. Belt Width: Vendor to specify

V. EQUIPMENT SPECIFICATIONS

A. Inlet Downspouts

1. Two (2) downspouts shall be provided, one (l) at each existing 
bunker outlet, to connect a new bunker outlet coal valve with the 
coal valve at feeder inlet.

2. Inlet downspouts shall be 21+ 3/4" outside diameter constructed of 
carbon steel. Downspouts shall be of sufficient length to provide 
a suitable coal head seal above the feeder conveyor. Headroom 
available below the existing bunker hopper outlet flange is 
i9'-ioi".

3. Ends of downspouts shall be provided with 3/4" thick carbon steel 
flanges with suitable gaskets as specified by vendor.

4. A removable section shall be provided near the upper end of each 
inlet downspout to connect the downspout to a 12" diameter 
emergency chute in order to divert the coal to waiting trucks
in case of spontaneous combustion of coal stored in the bunkers. 
The removable section shall be constructed of 11 ga. carbon steel 
and shall be provided with l/4" thick carbon steel flanges. A 
filler piece shall be provided for normal operation and shall be 
constructed of the same material and thickness as the downspout. 
The 12" diameter emergency chute will be inclined £0° from the 
horizontal and will be provided by others.
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MATERIAL REQUISITION NO.: 1591-1351E
CHANGE NO.

«
PAGE k OF

V. EQUIPMENT SPECIFICATIONS (Cont'd)
B. Nuclear Coal Monitors

1. Two (2) nuclear coal monitors shall be provided, to be mounted
on the upper section of each downspout above the feeder, in order 
to detect the lack of coal in case of bridging at the bunker 
outlet.

2. Each monitor shall consist of a gamma radiation source, Geiger-Mueller 
detector tube, and calibration blocks, assembled on a common frame
to maintain the required relationship to each other, and shall 
operate entirely outside of the downspout. Each monitor shall be 
mounted on a column capable of swingout for calibration. The 
control box shall be mounted at the bottom of the column and shall 
be readily accessible from the operating floor. The control box 
shall contain all the logic circuitry for the monitors, terminal 
blocks for field connections, indicating lights, and test handle.

3. It shall be possible to test the monitors without disturbing any 
operations. Alarm response time shall be 1 second or less, and 
alarm off response 2 seconds or less. A "Ready" light to indicate 
all systems are "Go" and an alarm light shall be provided on the 
control box for the monitor.

C. Coal Valves
1. Pour (i|.) coal valves shall be provided, to be mounted at each end 

of the inlet downspouts, one valve connecting to the bunker
outlet and the other valve to the feeder inlet. Existing bunker outlet 
flange is 18" square, inside dimensions. Valve shall be entirely 
dust and water tight, and fabricated to withstand 60" internal water 
pressure. Valve body shall be provided with ample access covers for 
maintenance and service.

2. Valve inlet and outlet openings shall be a full 2l+" inside. The 
gate shall be formed U-shaped, with punches and coined ladder rack 
on either side. The gate plate surface shall be fully protected 
from corrosion and abrasion by a l/8" thick, type ij.10 stainless 
steel liner. The gate shall be operated by stainless steel 
pinions, of a self-cleaning design, and both the pinions and gate 
teeth shall be located entirely above the bottom of the valve inlet 
skirt. The gate supporting rollers and pinion shaft shall be carried 
by heavy duty ball bearings, housed in stainless steel shells, and 
lubricated from the outside of the valve body. 3

3. The valve shall be equipped with 18" diameter pocket sheave, with 
chain guard and handchain, for operation from operating floor.
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FOSTER WHEELER CORPORATION 
MATERIAL REQUISITION NO.: 1591-1351E
CHANGE NO. PAGE 5 OF 7

V. EQUIPMENT SPECIFICATIONS (Cont'd)
D. Volumetric Feeder

1.

2.

3-

5-

6.

7.

8.

9.

One (l) volumetric feeder conveyor shall he provided with two (2)
2ij." I.D. inlet openings located llj.'-0^-" horizontally from each 
other.

Volumetric Feeder shall discharge 2 cubic feet of coal per turn of the 
head shaft. Head shaft speed and corresponding coal feed rate shall 
be determined by an accurately controllable, variable speed drive 
through an electronic speed controller.

Feeder body shall be designed to withstand a static internal pressure 
of 50 PSIG in accordance with the explosion requirement of the 
National Fire Prevention Association's Code 60. It shall be complete 
with bull’s-eyes and lights for inspection of interior and for 
assurance of accurate tracking of the belt.

The rubber feed belt shall be 3 ply> molded construction, endless 
type, and curbed on each side, to keep sifting dust and dripping 
water from the feeder to an absolute minimum. Stainless steel side 
skirts shall be provided above the belt, extending the full length 
of the belt to confine the coal stream. All portions of the feeder 
in contact with normal coal flow shall be I4IO stainless steel or 
rubber.

The feeder shall be driven' through a helical and worm type gear reducer 
by a variable speed motor. Motor-drive shall have sufficient 
power to start the feeder conveyor fully loaded. Variable feed 
rate shall be accomplished by the use of a variable speed motor 
controlled by a suitable solid state speed control unit. This 
control shall include a tachometer feedback network. It shall 
provide a close speed control of the feeder drive with a rapid 
and accurate response to an external J4 to 20 milliamp control 
signal.

The feeder shall be provided with a conduit entry box having 
terminals for making the necessary electrical connection to ex­
ternal power supply and control wires. Feeder internal conduit and 
wiring, from motors and illuminating lights to their terminal blocks 
shall be furnished by the vendor.

The feeder shall have a tachometer indicator, for remote mounting, 
to indicate rate of coal feed in l.P.M. of the head shaft.

All bearings shall be equipped for pressure lubrication. Where 
shafts pass through pressure shell, suitable seals against internal 
pressure shall be provided.

A nitrogen purge connection shall be provided on the feeder shell 
for customers Tjf" flanged pipe connection.
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V. EQUIPMENT SPECIFICATIONS (Cont'd)

D. Volumetric Feeder (Cont'd)

10. Two (2) paddle type coal stoppage alarm switches shall be furnished 
as an integral part of the feeder. One paddle type coal flow switch 
shall be installed at the discharge of the feeder to stop the feeder 
in the event of flooding in the hopper. The second alarm shall be 
placed over the feed belt to stop the feeder in case of coal stoppage.

11. A separate electrical enclosure shall be provided in which shall' be 
mounted the Solid State Variable Speed Control Unit.

12. A rubber scraper type belt cleaner shall be provided at the discharge 
end of the feeder conveyor.

13. The feeder conveyor shall be equipped with a drag type cleanout 
conveyor to remove dust accumulations from the bottom of the feeder 
body through the outlet. The cleanout conveyor shall consist of a 
suitable malleable iron chain with stainless steel pins. Cleanout 
conveyor shall run on a 3/16" thick stainless steel pan. A separate 
motor and gear reducer shall be employed to drive the cleanout 
conveyor. Cleanout conveyor is to operate only for a few minutes
each hour. Motor starter and control circuit, including timers and alarm 
will be supplied by Purchaser.

E. Feeder Outlet Hopper

1. A feeder outlet hopper shall be provided at the discharge end of the 
feeder. Hopper shall be constructed of carbon steel and reinforced 
for 50 P.S.I. explosion pressure requirements. An offset, commensurate 
with feeder capacity, shall be provided between centerline of hopper 
inlet and discharge, to minimize wear. Hopper overall height shall 
be V-0".

F. Discharge Downsnout

1. A vertical discharge downspout shall be provided to connect the 
feeder outlet hopper to customer's pulverizer rotary air lock valve.

2. Discharge downspout shall be ll;" outside diameter constructed of 
carbon steel.

3. Discharge downspout shall be of approximately 20'-0" overall length 
and shall consist of three (3) flanged sections to facilitate installa­
tion and removal.

I4. Ends of downspout sections shall be provided with 3/4" thick carbon 
steel flanges with suitable gaskets as specified by vendor.

«
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FOSTER WHEELER CORPORATIONMATERIAL REQUISITION NO.: 1591-1351E
CHANGE NO. PAGE 7 OF 7

VI. ELECTRICAL

A. Power - Motors 3A- HP thro'ugh 1^0 HP - L.60V, 30) 60 Hz.

B. Power Controls & Lighting - ll^V, 10, 60 Hz.

C. Area Classification

1. Inside Feeders Class II, Group P, Division 1
2. Outside Feeder; Class II, Group F, Division 2

D. Motor Enclosure; TEFC

E. Control Enclosure; Nema 9P 

VII GUAHAHTEE

A. Performance Guarantee - Based on information supplied, the subject 
equipment shall be unconditionally guaranteed to perform within the 
limits of its service conditions.

Vendor shall guarantee all equipment and material furnished by him and 
the system designed by him will meet the following requirements:

1. Rated capacity of the system as specified in Section IIIA-1, 
including delivery of coal from existing coal storage hopper to 
pulverizer rotary air lock valve.

2. Alternate capacity when handling larger feed size per Section IIID-2.
3. Turndown, capacity as determined by Section IIIA-2.

Acceptance of the system will be based on satisfactory performance of 
a running test of the system. Tests shall be run in the presence of 
a representative of Foster Wheeler Energy Corp.

In the event that the system does not perform in accordance with the 
above requirements, vendor shall take the necessary steps, at his expense, 
to make the system meet guaranteed performance.
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[Tor office' coal research t.w.ref. 15-1690 REQUISITION NUMBER """"date ]
SI YE SIOUX FALLS, SOUTH DAKOTA 1590-11+93-A 03/19/75 1
HATER 1AL twrtro-T'p FLFVATrm - AnnnA naPAnrmy SUPERSEDED BY CHANGE NO.:

TihiM np-inR Cl 04
CONTRACT'NO. ERDA-FE lU-A2-0001~l31i C2 CP

C3 C6

I. SCOPE;

Design, fabricate, test, deliver to site, one (l) 6000 lb. electric 
freight elevator complete with platform frame, car frame, center ver­
tical opening doors, controller, motor, drive, hoisting machine, dual 
elevator control operation, automatic micro self leveling, switches, 
landing and door buttons, emergency override button, lights, controls, 
starters, fuses, required structural steel and bracing, phone, alarm 
bell, in accordance with the attached specifications and other documents 
which form an integral part of this requisition.

The limits of supply involved are indicated on sketch 11/26/735 page 4* 

The switches and controls are vendors scope of supply.

II. GENERAL:

A. The equipment shall be furnished in accordance with applicable
provisions of the latest revisions of the foliowring codes, speci­
fications, for the freight' elevator.

1. National, state and local requirements.

a. State and local requirements.
b. American National Standards Association
c. National Electrical Code
d. National Fire Protection Ass'n — appropriate requirements 

for flammable liquid, gases and solids.

2. Foster Wheeler standards and/or specifications (attached).

STANDARD NO. SUBJECT

1590-38A1
l$90-k0Al1590-46A1
1590-1+601
1590-70A1
1590-83A1
1590-92A1

Induction Motors
Wind and Earthquake Loading
Structural Steel Standard
Structural Steel Fabrication Standard
Electrical Standard
Painting Standard
Preparation of Material for Shipment

T
35L. P.O.NO. SUPPLIER:
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ROSTER WHEELER CORPORATION
TERIftL REQUISITION NO.:
Uhge NO.< 1590-1U93-A PAGE 2 OFU

GENERAL: (Cont'd)

B. The following general notes are integral parts of this requisition: 

Standard ITo. Suh.iect

General Notes Requisition for Mechanical Equipment.1590-1300B

Site Conditions: (Sioux Falls, South Dakota)

1. Altitude (above sea level) 1,315 ft
2. Design temperature - winter -25 F + wind chill f

- summer 93-F
3. Extreme ambient temperature . winter ~2g°F

- summer 93 F
ll« Location Indoors
5. Design Snow Loading 30 PSF
6. Earthquake Zone I
7- Wind Loading (See spec 1590 i|0Al)
8. Maximum rainfall in 2k hours 3-92 inches
9- Prevailing Wind Northwest

10. Wind Velocity 100 MPH

Electrical Data:

a. Power - Motors 200 HP and above Uooo v 3 0, 60 HZ
3/U HP thru 150 HP U60 V; 30,, 60 HZ
l/2 HP and below 115 V 1 0, 60 HZ

Controls and Lighting 115 V, 1 0 60 HZ

Electrical Classification: Class I, Group L, Division II (Hazardous).

III. DESIGN REQUIREMENTS:

A. 1. Equipment shall be designed for 2i| hours a day continuous service, 
seven days a week.

2. All switches to be located inside in dustproof and weatherproof 
enclosures.

3. Safety, dust, noise level frequency shall be in accordance with OSHA 
lastest code requirements, local, state, municipal codes and laws 
that apply.

i|. All carbon steel surfaces shall be shop finish coated.
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MATERIAL REQUISITION NO.: 
CHANGE HO. 0

1590-1U93-A PAGE 3

V.

VI

SYSTEM DETAILS:

1. One (l) Electric Freight Elevator

Capacity: 
Platform Size: 
Door Opening: 
Floor Stops: 
Rise:
Speed:
Service:

SYSTEM CONTROLS:

6000 lbs. (3 ton)
8'-4" V. x IS’-O" D.
8’_0" x 8'-0"
11
165 Feet 
400 FPM
24 hours/day - 7 days a week.

Electrical and control systems shall be installed by others. Vendor 
shall provide all field mounted electrical devices including limit 
switches, panel, coded receptacle sets, etc. Vendor shall also forward 
complete schematic control diagram.

SAFETY:

Provide removable guards at all couplings, sprockets and chains and after 
points of danger to personnel. All equipment and accessories, including 
guards shall comply with the safety standards and applicable codes.

VII* VENDOR RESPONSIBILITY

In addition to responsibilities listed above, the vendor shall be
responsible for the performance of the system in this specification.

vm. BID QUOTATION KEQ.UIREMENTS:

A. Equipment arrangement drawings showing equipment layout, overall 
dimensions, unit dimensions, support details and unit weights.

B. Electrical schematic drawings.

C. Statement of any exception taken to this specification.

D. Complete description list of all items provided by vendor, and a 
separate list of all items necessary for the installation and 
operation of the system that must be supplied by others.

E. Vendor shall advise the number of mandays included in his proposal, 
or the recommended number of mandays and applicable per diem rate, 
for the services of a competent erection supervisor to inspect the 
installation, supervise control check-out, start-up, and instruct 
Owner’s operating personnel.

F. Spare parts lists, safety instruction sheets, and other data as 
required, shall be provided on forms supplied by the Purchaser.

%
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MATERIAL fUntJISITlOf!

FOSTEH WHEELER CORPORAEION PAGE

FOR TRDA-FK-1 4- !l-noo 1 - 1 5?. 1 F.W. REF. 15-1590 REQUISITION NUMBER DATE
51 jp NSP l.AWHFNCt; STATION, SIOUX FAFFS, SO 1591- 1^51 Q 5/1/76
MATERIAL Coal Apron Feeder SUPERSEDED BY CHANG E NO.:

CR-119EX Cl C4
12 C5
C3 06

This r ('q u i s i L i n n H c's c r ( b c r. c x i s t i n q, o q u (. p mr n l nl northern S t ;i t e s 
Power Company, Lawrence Cen c r a I: i n f. Station Ic'cated near 
Sioux Falls, South Dakota. This equipment will be utilized for 
(lie Combined Cvrle Pilot Plant if it is to he loo. a to cl at tills
site, a n d t h e r e E o r e s ho n 1 d n o t: he d n p 1 i r a t C'd .

NSP Designation Conveyor, Lower Apron, Coal Pit

Conveyor M f r,. Link Belt Co., 300 West Pershing Rd . , Chicag
Order No. 722346

Data Drawing //C 6158 Capacity 100 tons/hr.
Speed 20 ft/min. Belt width 36"

Motor Mfg. Louis Allis Co., Milwaukee, Wise.
Se r . No . 1298276

Data Type JEA Form R
Frame 254 Code H
Class N H.P. 5
R . P . M . .17 5 0 Volts 220/440
Amps 13/6.5 P li a s e 3
C y e1e 6 0
Temp. Rise 55° C Full l,o a d
Underwriters In s p . SB-129 156

Re chi c t i o n C c’ a r :
M f g . Link Belt Co., 300 W. Pershing R d. , Chicago,

Order No . : H 7 -12 66 3
Data Size T-65-RI1 Ratio 116

Input R.P.M. 1750 Output R.P.M. 15
Input H.P. 5.67 Servi.ce Factor 1

Starter: Mfg. Allen Bradley, Milwaukee, Wise.
Data Bulletin 709 Size 2

Form 2 NEMA 9
S.F. Ord. No. 903 Item #5

Centro 1 m r j-,. Alien Bradley, Milwaukee, Wise.
i) a t a Momentary contact Style Push Button

B u 1 J. e t i n 8 0 0 Type 2HA7A
S.F. Ord. Mo. 903 Item //1 4

Safety Switch:
Mfg. Square D Company, Detroit
Data: Amps 60 Volts 575

Pole .3 Single Throw
Mon Fusible NEMA 9

111

S.F. Ord. No. 955 Item // 7

JpToTno^ SUPPLIER:
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MATERIAL REOUIS ITIOff

FOSTER WHEELER CORPORATION PAGE t OF l

FOR ERDA-FE- I 4- 32 -0001 - 1 5 2 L F.W. REF. 15-1590 REQUISITION NUMBER DATE
S|j£ NSP LAWRENCE STATION, SIOUX FALLS, SD 5/1/76

MATERIAL Transfer Conveyor SUPERSEDED BY CHANGE NO.:

CR-120EX Cl C4

C2 C5
C3 C6

This requisition describes existing equipment at Northern States 
Power Company, Lawrence Generating Station .located near 
Sioux Falls, South Dakota. This equipment will be utilized for 
the Comb i n e d Cycle P i. 1 o t Plant if it is to be located at this 
site, an d therefore should not be dup 1 ic a t e cl .

NSP Designation:

Conveyor: Mfg. :
S e r . //
Data

Conveyor, Cross Apron Coal Pit

Link Belt Co., 300 West Pershing Rd . , Chicago,111 

capacity 100 tons/hr. , speed

Motor Mfg. 
Se r . 
Data

Belt width 24" 
300 ft./min

Louis Allis Co 
1 298 275 
Type J EX 
F rame 2 2 5 
Class S
Form R
Code J
H.P. 3
R.P.M. 1750

Milwaukee, Wise.

Pha se 3
Cycle 60
Volts 220/440 
Amp s 8.4 / 4 . 2 
Design W
Temp. Rise 55°C Full Load 
Underwriters Insp. SB-129- 167

Reduction Gear:
Mfg. 

Order No . 
Data.

Link Belt Co., 300 West Pershing Rd . , Chicago,111 
H-12 6 6 3 B
Size S-40-LH/ Ratio 9.67-1/
A.G.M.A. H.P. 4.19/R.P.M. Input 1750 Output 180.9

Sioux Falls Ord. No. 867

Starter

Control

Mfg.
Data.

Mfg. 
Data .

Allen Bradley, Milwaukee, Wise. 
Bulletin 709 NEMA 9
Size 2 S.F. Ord. No. 905 Item 5
Form 2

Allen Bradley, Milwaukee, Wise.
Two Momentary Contacts 
Style Push Button
Bulletin 800
Type 2HA7A
S.F. Ord. No. 903 Item 14

Safety Switch:
Mfg. :

Data. :
Square D Company, Detroit 
Amps 60
Volts 575
Pole 3

Pole 3
Single Throw
Non Fusible
NEMA 9
S.F.Order No.955Item7

J P.O.NO. SUPPLIER:
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MATERIAL REQUISITION 

foster wheeler corporation PAGE

FOR F.RDA-PE - 1 4-32-000 1-152 1 F.W.REF. 15-1590 REQUISITION NUMBER DATE
S|TE NSP LAWRENCE STATION, SIOUX FALLS, SD 5 / 1 / 7 6

MATERIAL. Coal Elevator SUPERSEDED BY CHANGE NO.:

CR-121EX Cl ON

C2 C5

03 06

This requ i si t i on <1 e s c r l b e s e x i s ting o q u i p m e n t at Northern .States 
Power Company, "Lawrence Generating Station located near 
Sioux Fa 11s, South Dakota. This equipment will be utilized for 
the Combined Cycle Pilot Plant if it is to be located at this 
site, and therefore s h o u1d n o t be d u p 1 i r a t e d.

NSP Designation: Coal Elevator and Chute

Elevator: Mfg- Link Belt Co., 300 West Pershing Rd.,
Order No. 7.22346

Data: Dwg. No. C6159 Speed 72 ft./min. 
Capacity 100 tons/hr.

Chicago

Motor: Mfg. Louis Allis Co.
Serial No. 1 298 278

Data. Type JEA
Class 2E2
Code E
R.P.M. 1 760 
Cycle 60

Milwaukee, Wise.

Frame 364
Fo rm R
H.P. 20
Phase 3
Volts 220/440 
Design LAmp s 52.6/26.3 

Temp Rise 55°C Full Load 
Underwriters Insp. LA-893 454

Reduction Gearing: 
Mf g . 

Order No. 
Data .

Link Belt Co. 
H-12 663
Size D-80-RH
Ratio 48.37-1 
Input H.P. 21.6

300 W. Pershing Rd Chicago

Input RPM 
Output RPM 
Service Factor

1750
36
1

Sioux Falls Order No. 867
Starter: Mfg.: Allen Bradley, Milwaukee, Wise.

Data.: Bulletin 709 Size 2
Form 2 NEMA 9

Control : Mfg.
Data.

S.F. Ord. No. 903 Item //5

Allen Bradley, Milwaukee, Wise.
Two Momentary Contacts
Style Push Buttons Bulletin 800
Type 2 H A 7 A
S.F. Ord. No. 903 Item 14

Safety Switch:
Mfg. 

Data .
Square D Mf g. Co 
Amps 60 
Pole 3 
Non fusible

, Detroit 
Volts 575 
Single throw 
NEMA 9

S.F. Ord. No 
955

Item 7

1 P.O.NO. SUPPLIER:
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FOSTER WHEELER CORPORATION PAGE I OF \

FOR HRUA-FE-j 4- 32 -000 1-15 2 1 F.W. REF. 15-1390 REQUISITION NUMBER DATE
51 NSP LAWRENCE STATION, SIOUX EAEES, SD 5/1/76

MATERIAL Upper Coal conveyor SUPERSEDED BY CHANGE NO.:
CR-122 FX Cl C4

C2 C5
C3 C6

This requisition describes ex i siin g equipment at Northern States 
P o w e r Co m p a n y , L a w rence Generating Station locate rl n e a r
Sioux Falls, So utli Dakota. This equipment will be utilized for
the Com b i n e d Cycle' P i. 1 o t PI a n t i f i t is to be 1 o c a t e d at t h i s
site, and t h e r e. f o r e s h o u 1 d n o t be d u p 1 i c a t e d .

NSP Designation:

Conveyor: Mf g.

Order No. 
Data.

Mo tor Mfg. 
Se r. No, 

Data,

Starter:

Control :

Safety Switch

Mfg,
Data,

Mfg, 
Data ,

Mfg,
Data.

300 W. Pershing Rd. 
Chicago, 111.

Conveyor, Upper Apron, Bunkers 

Link Belt Co 

722 346 P
Dwg. No. C6160 Capacity 100 tons/hr, 
Speed 300 ft./min. Belt width 24"

Louis Allis Co., Milwaukee, Wise.
1 29 8 
Type 
Class 
Code 
R.P.M. 
Cycle 
Amps 21

277
J F, A 

D 
G

1760
60

4/10.7

F r ame
Form
H.P.
Phase
Volts

284
R

7 . 5 
3

220/440
Temp. Rise 55°C full

Underwriters Insp. LA 893 452 load

Reduction Gearing: Mfg.

Order No. 
Data

I,ink Belt Co., 300 W. Pershing Rd., 
Chicago, 111.

H 12 663
Size S-50-LH Ratio 9.91-1 
AGMA H.P. Rat. 8.28 Input R.P.M. 1750 
Output R.P.M. 176.5 Service Factor 1

Allen Bradley, 
Bulletin 709 
Form 2
S.F. Ord. No.

Milwaukee, 
Size 2 
NEMA 9 

903 Item //5

Wise.

Allen Bradley, Milwaukee, Wise. 
Momentary contact Bulletin 800 
Style Push Button Type 2HA7A 
S.F. Ord. No. 903 Item #14

The Square D Mfg. Co. Detroit 
Amps 60 Volts 575
Pole 3 SingleThrow
Non Fusible NEMA 9
S.F. Ord. No. 955 Item #7

P.O.NO. SUPPLIER:
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MATERIAL REQU I S I T I Of!

FOSTER WHEELER CORPORATION PAGE l1
FOR F R D A - F E -14- 3 2-0001 - 152 1 F.W.REF. 15-1590 REQU1 SITlON NUMBER DATE
51 jE NSP LAWRENCE STATION, SIOUX FALLS, SD 5/1/76
MATERIAL Coal Storage Hopper Feed Conveyor SUPERSEDED BY CHANGE NO.:

CR-123 EX Cl C4

C2 C5

C3 C6

This requisition describes existing equipment at Northern States 
Power Company, Lawrence Generating Station located near 
Sioux Falls, South Dakota. This equipment will be utilized for 
the Combined Cycle Pilot Plant if it is to be located at this 
site, and therefore should not be duplicated.

Size: 24" wide belt x approx. 75' long

Capacity: 100 tons/hr.

Description: Covered conveyor connecting upper coal conveyor
(CR-122 EX) and coal storage hopper (TK-111EX)

1 P.O.NO. SUPPLIER:
118



MATERIAL REQUISITION 

FOSTER WHEELER CORPORATION PAGE

FOR F, PDA- F K - 1 4 - 1 2 - 0 0 0 1 - 1 5 2 1 F.W.REF. 15-1.590 REQUISITION NUMBER DATE
S|TE NSP LAWRFNCF STATION, SIOUX FALLS, SD 5/1/76

MATERIAL Front F'n<* Loader SUPERSEDED BY CHANG E HO.:
CR-125 EX Cl C4

C2 C5
C3 C6

This requ1sit Ion describes e xis tinp equipment n t Northern States 

P o w e r C o in p a n y , L a w r e n c e G cnernt i ng St a L: ion located near 

Sioux Falls, South Dakota. This equipment will be utilized for 

the Combined Cycle Pilot Plant if it is to be located at this 

site, and therefore should not be duplicated.

Model :

Manufacturer :

Serial No.:

Capacity: 5 cubic yards

j P.O.NO. SUPPLIER:
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MATERIAL REOUIS 11101!

FOSTER WHEELER CORPORATION PAGE 1 OF

FOP U.S. ERDA F.W. REF. 15-1591 REQUISITION NUMBER DATE

S|TE SIOUX FALLS, SOUTH DAKOTA 1591-13490 4/26/76

MATERIAI ATMOSPHERIC COAL DUST FILTER F-107 SUPERSEDED BY CHANGE NO.:
cr .

C2 05

C3 C6

GENERAL
The Vendor shall design, fabricate and furnish a bag filter system for removal 
of coal dust, complete with filters, pulsing central elements and panels, and 
auxiliaries. The unit shall be equipped with all components and accessories 
as required for complete, fully instrumented systems. Also included in the scope, 
a hopper for collection of the coal dust as well as a rotary gas lock feeder for 
removal of said coal dust.
Utilities will be available as follows:
a. Electric Power

115> volts 
I46O volts

Controls
Motors (3/U HP to 

200 HP)
Motors (below l/2 HP) 115 volts

single phase 
three phase
single phase

60 hertz 
60 hertz
60 hertz

b. Instrument Air: 100 psig
3. The following standards shall be considered an integral part of this requisition:

1590-1900A
1590-1600A
1590-60A1
1590-6UA1
1590-38A1
1590-70A1
1590-96A2

PROCESS DATA
1. Gas Handled
2. Mol,, Wt.

3- Gas composition, volume %HO

N2
COS
C0o
CH;U

General Notes for Miscellaneous Equipment
General Notes for Instruments
Instrumentation Standard
Control Panel - Shop Fabricated
Induction Motors
Electrical Standard
Noise Control Specification

0.01 
1U. 31 
5U.7U
0.01 
6.6U 
U.10 
20.19

Low Btu Gas

2U-9

Total =100.00

BY: j P.O.NO. SUPPLIER:
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FOSTER WHEELER CORPORATION 
MATERIAL REQUISITION NO.: 1591-13U9C 
CHANGE NO. PAGE 2 OF 2

Case I Case II
1.PROCESS DATA (cont’d) Pilling Depre s surizing

Storage Injector Storage Injector*
k. Max. Instant. Gas Plow, lb/hr 80 13,000

Max. Instant. Gas Plow, ACFH 1620 30l+,000

6. Hourly Avg. Coal Dust Flow, lb/hr 60 8.3

7- Hourly Avg. Gas Plow, Ib/hr 28 33

8. Hourly Avg. Gas Plow, ACPH 372 668

9. Avg. Solids Poading, Gr/ACF 73k 87.3

10. Duration of Plow, min/20 min. 6.7 0.1

*The storage injector is actually a lock hopper of a solids feeding
system for coal. The bag filter, to be provided by Vendor, is to remove
coal dust from the lock hopper gases vented to the atmosphere.

n. Solids bulk Density (minimum) 33 Ib/CF

12. Percent Surface Moisture of Solids Nil

13- Particle Size Range: Prom 2 microns up to 300 microns

ll*. Design Surge Volume of Hopper 8.0 (approx, equiv. of solids
(As contained between high and low collected every I4 hrs)
solids levels. Hopper must always contain
a solids level so as to minimize gas entrainment
thru gas lock)

1/. Maximum Operating Temperature 200°P

16. Operating Pressure Atmospheric

17. Filter Efficiency 99-0% minimum, fox 2 micron particles

C. MECHANICAL DESIGN

1. Design Temperature 230°F

2. Design Pressure

^Vendor to advise if lower design pressure can be achieved thru use of 
explosion doors.

3-

U.

5-

Cleaning of Bags - A mechanical shaking device is to be employed (gas blowback 
is not desired)

Rotary Gas Lock - This valve must be as tight as possible to minimize the amount 
of low BTU gas leakage and/or nitrogen leakage in the reverse 
direction from bin below at 3" ELO.gage (bin by others). Gas 
lock to be sized to remove 8.0 ft. of coal dust in 5-0 min.

Nozzle Connections:

a. Gas & Solids Inlet 20" (to be confirmed later)
b. Gas Outlet 20" (to be confirmed later)
c. Solids Outlet 10" (Vendor to confiim)
d. Inerting Gas li"
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MATERIAL REQUISITION
H| FOSTER WHEELER PAGE 1

FOR ERDA - Fossil Energy F.W.REF. 15-1591 REQUISITION NUMBER DATE
SITE Sioux Falls. South Dakota 1591-1626-A 8-5-75
MATERIAL HOT GAS VALVES SUPERSEDED BY C 1ANG E NO.:

MOV-10? p MOV-101 Cl 9-29-7^ C4
C2 10-22-75 C5
C3 C6

1. SCOPE
Two "On-Off" Hot Gas Valves" for use in a high, temperature-high pressure coal 
gasification process. Each valve to be suitable for operation at the design 
conditions with a minimum leakage rate from either direction.

2. DESIGN CONDITIONS

,2) Fluid; Gasifier effluent gas with particulate matter.

"2) Maximum Temperature - 2100°F
Normal Pressure - LUO psig
MaximumAP for valve actuation - 500 psi (in either direction) 
Differential pressure for valve sizing - Minimum

A. Valve

2)

(2)
(2)
(2)

(2)

M0V-102 M0V-103

Size 20" I.D.; L2" O.D. nominal 20" I.D.; 1+2 "O.D. nominal

Flow Rates Gas Solids Gas Solids

Normal 191,1+13 #/hr. 3l+,ll+9 #/hr. 97,52k #/hr. 13,332 #/hr.

Minimum 63,801+ #/hr. 11,383 #/hr. 1+8,599 #/hr.* 2,667 #/hr.*

Design 1+0,000 #/hr. 97,52k #/hr. 13,660 #/hr.

Normal Press. 1+1+0 psig 1+1+0 psig

Minimum Press.* 1+5 psig 1+5 Psis
4
Design Press. 500 psig 500 psig

Normal Temp.
Design Temp.
Design AP
(in either direction)

1800OF 
2l50°F 
500 psi

1800°F 
2150°F 
500 psi

Gas Velocity
a. Light Off*------------------------------------

Start-Up
b. Normal Start-Up --------------------------

^ c. Normal Operation - 53 ft./sec

(2) Conditions During Light Off

BY: ' g P.O.NO. SUPPLIER:

-89 ft./sec. 

-75 ft./sec.

(short periods)
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AltRIAI. REQUISITION r ^ 
HANGE NO.

B. Gao Compor;i h i on
Component Volume Percent

II2° 9.0
H2 13.2

CO 18.0

O o 8 • 6
c\ 3. /
NP 14 6.0
h2s 0.6
COS & MH„3 0.5

Molecular Weight: 2i+.53
Gas Density at 1800°P and I4I1O psig: 0.\\-j)S Ibs/ft
Gas Viscosity at 1800 F: O.O4I4 cps
Compressibility Factor: 1
Particulate Composition:
Type-------— CHAP, from coal gasification
Species Weight percent
Carbon 82.8
Ash 17.2
Density: 20-60 Ibs/ft"1

Particle Size Distribution:
Micron Size Weight Percent

<-5' 0
.5 to 1.79 . 06
1.13 to 3.78 • 15
3.78 to 9*77 1.0/t
9.77 to 13.28 •7613.28 to 32.02 5.00

32.02 to 6)|.32 11.00
6!|.32 to 100 12.00
100 to 109.6 3.00
109.6 to 186 10. so
186 to 212 6.50
212 to 276 11.00
276 to 358 6.00
358 to M6 '3.00
J416 to 582 6.00
582 to 2000 16.00

Note: This size distribution remains the same for all solids flow
rates.
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2. REFERENCES
ANSI Standards 
B16.25 Buttwelding Ends
API Standards
598 Valve Inspection and Test
600 Steel Gate Valves, Flanged or Buttwelding Ends 
ASTM Standards
EI6J4 Ultrasonic Contact Inpsection of Weldments
ASME Boiler and Pressure Vessel Codes:
Section VIII, Unfired Pressure Vessels, 197U> Div. 1
Foster Wheeler Standards
1590-92A1 Preparation of Material for Shipment 
1590-1620A Control Valve - General Requirements 
1590-1600A General Notes for Instruments

FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1591-1626A
CHANGE NO. 1

3. MATERIALS

(1)

3.1 Body material shall be of fabricated carbon or alloy steel
Valve disc design shall be one of the following and designed to 
minimize scoring of the seating surfaces.
Slab Gate (goggle)
Flexible Wedge Design 
Spherical (Ball)

3.2 Refractory Lining
Valve shall be installed in refractory lined piping; the refractory 
lining shall consist of 3" Resco 17A facing backed by 8" Resco #3- 
Where valve is refractory lined manufacturer shall indicate type of 
refractory and method of application..

3.3 Gate valve trim as a minimum shall be API 600 trim no. 5- Disc 
guides shall be hard faced with Stellite #6 and running surfaces 
shall be smoothed by grinding or machining.

3*L Bonnet to body flanges shall have an oval ring type joint.

3-5 Valves shall be designed so that internals, disc or 
removed from body without removing body from line.

ball can be
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FOSTER WHEELER CORPORATION
‘ ATERIaL REQUISITION NO.: 1591-1626A
CHANGE NO. 1 PAGE h OF 6

3- MATERIALS (Continued)

3.6 Ball valve shall have a blow-out proof stem design.

3.7 Manufacturer shall indicate in detail materials of construction for 
Foster Wheeler approval prior to start of fabrication.

3.8 Upon receipt of purchase order manufacturer shall submit for 
Foster Wheeler's review a list of all welding procedures (giving 
the identification number and date of latest revision) which
he intends to follow for welding of all pressure parts.

3-9 A manufacturer with whom an order has been placed shall not
suborder assembled valves from other sources without Foster Wheeler 
approval.

it. REACTOR VALVE (Process Line)M0V-102

L.l Valve and operator shall be designed for installation in a horizontal 
line with valve stem in either a vertical or horizontal position.

it.2 Valves shall be installed outdoors; ambient design temperature of 
(-) 25°F to +93VF.

it. 3 Mechanical Design

a. Size 20" inside flow diameter
b. Valve shall be designed for the following fluid conditions: 

Pressure - 800 psig
Temperature - 2,130°F

c. Maximum differential pressure in either direction across valve
in closed position: ^00 psi @ 2,1^0°F.

J4.it If valve is to be liquid cooled manufacturer shall specify coolant 
and quantity circulated.

(l) I4.3 Nominal temperature of valve body and bonnet shall be 2^0°F based
(l) on 70 F ambient temperature.

5. REACTOR VALVE (START UP LINE) M0V-103

Valve and operator shall be designed for installation in a horizontal 
line with valve stem in either a vertical or horizontal position.

Valve shall be Installed outdoors; ambient design temperature (-) 23°F 
to +93°F.

5.2
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FOSTER WHEELER CORPORATION 
MATERIAL REQUISITION NO.: 1591-1626A
CHANGE NO. 2 PAGE 5 OF

5. REACTOR VALVE (START UP LINE) M0V-103 (Continued)
5-3 Mechanical Design

a. Size 20" inside flow diameter
h. Valve shall he designed for the following fluid conditions

Pressure - 500 psig 
Temperature - 2,150°P

c. Maximum differential pressure in either direction across valve in 
closed position: 500 psi at 2150°P fluid temperature.

5.1+ If valve is to be liquid cooled manufacturer shall specify coolant 
and quantity circulated.

(2) 5*5 Nominal temperature of valve body and bonnet shall be 250°P based on
70 F ambient temperature.

6. ADDITIONAL REQUIREMENTS FOR VALVES
6.1 With valves in closed position leakage past seats shall be held 

to a minimum. Refer to Section 7 for test leakage rates.
6.2 Valve shall have end connections prepared per ANSI B16.25 for 

buttwelding.
6.3 Connections for purging CHAR from valve shall be added as required. 
6.I+ Minimum size connection shall be 3/b" •

7. INSPECTION AND TESTING
7-1 Valves shall be inspected per API 598; paragraphs 2.1, 2.2(a) and 

(c) supplementary examination shall consist of 10094 radiographic 
examination of all pressure containing butt welds per Section 
VIII, Unfired Pressure Vessels, Div. 1, para. UW51 and ultrasonic 
testing of other pressure containing welds per ASTM E16L> pare 2.2.1),.

7.2 Valves shall be tested per API 598. High pressure closure test
shall be performed on both M0V-102 and M0V-103. The high pressure 
closure test shall be performed at the design pressure of 500 
psi differential pressure. Test leakage in either direction shall 
not exceed 3*8 S.C.F.M. per inch of inside diameter using air as a 
test medium at a temperature below 100 F.
Low pressure seat 
per para. L-3*a.1

test shall be performed on 
with allowable leakage per

gate or ball valves 
para. 3-7•
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7. INSPECTION A1\TD TKSTING (Continued)

7.3 API valve ocab proaoure tiglitncuo tenta ahail be performed after 
all welding, machining and refraclory installation is complete. 
Seating surfaces shall be clean and free from oil.

7.I4 Required closure torque during test, without lubrication:
Por motor operated valves, tests shall be conducted with stem 
closure torque not exceeding design closure torque.

7.3 Valves shall be fully stroked a minimum of 12 times (6 openings and 
6 closings) at the valve manufacturer's plant before shipping.

7.6 Notification of Inspection and Test shall be per API 598 Section 2.

8. PREPARATION POR SHIPMENT

8.1 Preparation of material for shipment shall be in accordance with 
Job Spec. 1590-92A1.

8.2 Valves shall be shipped in the closed position.

8.3 Manufacturer shall advise approximate weight of each valve.

9- VALVE OPERATOR

Manufacturer shall provide an automatic operator for each valve capable 
of opening or closing the valve in not more than 60 seconds. The 
operator shall- be suitable for continuous duty at the ambient temperature 
range specified previously. Each operator shall be equipped with a 
manual override to permit full opening and full closing of the valve 
in case of automatic operator or motive power failure.
Manufacturer shall fully describe the operator as to make, model 
number, size, construction details, method of opieration and all informa­
tion necessary to fully describe its operation.

10. VALVE INTERLOCKS

Each valve shall be provided with interlocks to prevent either valve 
from closing unless the other valve is full open when in automatic 
operation. Unpowered switches shall be provided to indicate on purchaser's 
annunciator when either valve is pulsed to open when the other valve is 
not fully open. Unpowcrcd S.P.D.T. switches shall be provided for each 
valve to be operated at the full closed and the full open position.

A S.P.D.T. unpowered switch shall be provided at ca.ch operator for 
indication of the engagement and disengagement of the manual operator. 
Switches shall be rated for 10 amps ab 110 volts, 60 Hz.

All electrical components shall be located in housings suitable for 
Class I Group D Division I location.

OF 6
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MATERIAL REQUISITION

FOSTER WHEELER CORPORATION PAGE

FOR KRDA-FK- 14-32-000 1 - 1 5 2 1 F. W. REF. 15-J590 REQUISITION NUMBER DATE
S|TE MSP LAWRENCE STATION, SIOUX FALLS , SD 5/1/76
MATERIAL Coal Crusher SUPERSEDED BY CHANGE NO.:

SR-103 EX Cl C4

C2 C5

C3 C6

This requisition describes existing equipment at Northern States 
Power Company, Lawrence Generating Station located near 
Sioux Falls, South Dakota. This equipment will be utilized for 
the Combined Cycle Pilot Plant if it. is to be located at t h i s 
site, and therefore should not be duplicated.

NSP Designation:

Starter: Mfg.
Data.

Control:

Safety Switch

Crusher

Motor

Mfg.
Data.

M f g . 
Data .

Mfg.
Data.

Mfg, 
Serial No, 

Data,

Crusher : Mfg. 
Serial No. 

Data,

Crusher, Coal

Allen Bradley Milwaukee, Wise. 
Bulletin 709 Size 3
Form 2 NEMA 9
S.F. Ord. No.903 Item 4

Allen Bradley Milwaukee, Wise. 
Momentary Contact Style Push button 
Bulletin 800 Type 2HA7A
S.F. Ord. No. 903 Item 14

The Square 
Amp s 
Pole
Non Fusible 
S.F. Ord. No

D Mfg. Co., Detroit 
200 Volts 575 

Single throw 
NEMA 9
Item 8

3

955

American Pulverizer Co., Chicago, 111. 
Crusher size 5 V to 3/4"
Capacity 100 ton/hr with 15%

moisture and frozen coal

Gen. Electric Co., Schenectady, New York 
SE6731419
Totally enclosed fan cooled induction motor
Code H Model 5K6325FH1J
F r ame 6325 Type K
Volts 440 Amp s 65
Phase 3 Cyc les 60
R . P . M .. 705 H . P . 50
Degree Rise 55 Centigrade

American Pulverizer Co., St. Louis, Mo, 
2652
Type S
Machine #30

BY: j P.O.NO. SUPPLIER:
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MATERIAL REMUSS IT iOf!

FOSTER WHEELER CORPORATION PAGE i OF 2

FOR n q wna t? tt F.W.REF. 1^-1591 REQUISITION NUMBER DATE
SITE SIOUX FALLS. SOUTH DAKOTA 1 391-1 S)i9E ]i/27/7A
HATERIAL FLARE DUST DRY SCRUBBER, S-118 SUPERSEDED BY CHANGE NO.:

Cl CT

02 C5

C3 C6

A. GENERAL

1. The vendor shall design, fabricate and furnish a cyclone (Peerless Dry 
Scrubber, or equal) for the removal of coal and char dusts from flue 
gases. Also included in the vendor’s scope will be a hopper for collection 
of the dusts.

2. Utilities will be available as follows:

a. Electric Power

Controls 113 volts single phase 60 hertz
Motors (3/I4 HP to 

200 HP)
J4.60 volts three phase 60 hertz

Motors(bslow J- HP) 115 volts single phase 60 hertz

b. Instrument Air: 100 psig

3. The following standards shall be considered an integral part of this 
requisition:

1590-1900A
1590-1600A
15'90-60A1
1590-6UA1
1590-38AI
1590-70A1
1390-96A2

B. PROCESS LATA

General Notes for Miscellaneous Equipment
General Notes for Instruments
Instrumentation Standard
Control Panel - Shop Fabricated
Induction Motors
Electrical Standard
Noise Control Specification

1

Gas Handled 
Mol. irb.
Gas Composition:

Low Btu Gas
2U.9

Component Mol Percent
H„0 0.01
F2 1U-31
CO 20.19
CO 6.6I4
CH^
N2

b.10
5b-7h

COS 0.01

►

Total 100.00

1 EV: 1 P.O.NO. SUPPLIER:
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FOSTER WHEELER CORPORATIONMATERIAL REQUISITION NO.: 1591-13^CHANGE NO. PAGE 2

B. PROCESS DATA

u.

6.
7.
8.
9-10.

11.
12.
13.

14.
15-16-
17.

Average Plow Rate of Gas
Maximum instanteous gas flow
Maximum instanteous gas flow
Average flow rate of coal dust, only
Average solids loading
Design Solids loading
Mixed bulk density of coal & coal dust

1686 Ib/hr * 
42,336 lb/hr * 
631,000 ACPH *

8.3 lb/hr *
2.3 GR/ACF 
4.§ GR/ACF
15 Ibs/CP

* Gas and solids flow occur 2.7 to 5*6 minutes, every 
20 minutes

Percent surface moisture of solids 
Particle size range: from 1 micron up to 10 microns
Design surge volume of hopper 
(as contained between high and low solids 
levels. Hopper must always contain solids 
level so as to minimize gas entrainment)

Normal operating temperature 
Maximum operating temperature 
Operating pressure 
Scrubber efficiency:

nil
O

40 fir (approx, equ: 
of solids collected 
in one day)
200°P
750°P
0-5 psig

Particle size % Removal eff.
6 microns 99 

4-6 microns 90 
2-4 microns 85

C. MECHANICAL DESIGN
1. Design temperature
2. Design pressure
3. Nozzle connections:

a. Gas & solids inlet
b. Gas outlet
c. Solids outlet

d. PSV

8oo°f 
75 psig

18" (to be confirm* 
later)

18"
10" (Vendor to

confirm, sol: 
discharge by 
gravity flow, 
at rate of 
8 ft^/min) ai 
into receive: 
at

later
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'jnoa.iivnj.

FOSTER WHEELER ENERGY CORPORATION 
INSTRUMENT PROCESS DATA

FLOWSHEET NO. 10
ENG. FLOW SHEET NO. OP-751-566

15-1591

•vfL

t—
1 '

0 '

DATF APRIL 16. 1976
PREPARED BY.

(i) (2) (3) (4)
I- LOW % SP. GR. AT.

(9! (10) (ID (12)

V
A

PO
R 

c;
CO

M
P.

 FA
C

TO
R 

— (14) (15)
PRESSURES
AT NORM.

FLOW

PRESSURES
AT MAX.

FLOW

PRESSURES
AT MIN.
FLOW

(18) (19) (20)
(21)

(22)

1 TEM NUMBER
OR

SERVICE

NOM.
LINE
SIZE

FLUID TYPE&
STATE

NORMA L.
ID/P

(S)

MAX.

(6)

MIN.

(?) (8i

3
i

i
si> i LI

C
J. V

A
PO

R
PR

ES
S.

 PS
IA s-;El

g 3 a >

N
O

R
M

. O
P.

 
TE

M
P.

 °F

(16a)

I

31

(1 7a)

sh
(16b)

<

N31

(17D)

i 3”

(160

I

3 t

(17c)

ill
Q S 5 D

O
W

N
ST

R
 E

A
1V

FL
A

SH
IN

G

TI
G

H
T

SH
U

TO
FF UJ

i!

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

LI

TE(FLUID) IN R-102 IN 9,10 GAS, 3000 ALL THERMOWELLS IN VERY HIGH 0
TE-1484 VESSEL CHAR TEMPERATURE SERVICE TO BE PURGESI

TI(FLUID) IN R-102 3000 0

TI-1483
TR(FLUID) FOR R-102 3000 0
TR-1484 :

TAH(FLUID) FOR R-102 3000 0
TAH-1484
TAL(FLUID) FOR R-102 3000 0
TAL-1484
TAHH(FLUID) FOR R-102 3000 0

TAHH-1484
TE(FLUID) IN R-102 3000 ALL THERMOWELLS IN VERY HIGH 0
TE-1486 TEMPERATURE SERVICE TO BE PURGE!
TI(FLUID) IN R-102 3000 0
TI-1485
TR(FLUID) FOR R-102 3000 0
TR-1486
TAH(FLUID) FOR R-102 3000 0
TAH-1486
TAI.(FHJID) FOR R-102 ____ 1____ 3000 0
TAL-1486
TAHH(FLUID) FOR R-102 3000 0
TAHH-1486
TE(FLUID) AT BOTTOM OF 3000 ALL THERMOWELLS IN VERY HIGH 0
R-101 TEMPERATURE SERVICE TO BE PURGE!
TE-1479
TI(FLUID) AT BOTTOM OF 3000 0
R-101
TI-1479
TR(FLUID) AT BOTTOM OF 3000 0
R-101
TR-1479
TE(FLUID) IN MIDDLE OF 2100 ALL THERMOWELLS IN VERY HIGH 0
R-101 TEMPERATURE SERVICE TO BE PURGETi
TE-1481 ;
TI(FLUID) IN MIDDLE OF IN 9,10 GAS, ?inn n

R-101 VESSEL CHAR
TI-1480 1

FORM NO (110)-25B

A SHELL TEMPERATURE MONITORING SYSTEM FOR R-101 & R-102 IS TO BE FURNISHED.
A REFRACTORY TEMPERATURE MONITORING SYSTEM FOR R-101 & R-102 IS TO BE FURNISHED.
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COAL GASIFICATION
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

FLOWSHEET NO. 10
ENG. FLOW SHEET NO. ____OP~751~566

2 OF 4
0
APRIL 16, 1976

RSB

(i) (2) (3) («)
F LOW % SP. GR. AT.

(9) (10) (11) (12)

; V
A

PO
R

 
■=

i C
O

M
P.

 FA
C

TO
R

 ^
1

(14) (15)
PRESSURES 
AT NORM.

FLOW

PRESSURES 
AT MAX.

FLOW

PRESSURES 
AT MIN.
F LOW

D
O

W
N

ST
R

EA
M

 
Z

FL
A

SH
IN

G
 

“ (19) (20)
(21)

(22)

ITEM NUMBER
OR

SERVICE

NOM.
LINE
SIZE

FLUID TYPE&
STATE

NORMAL
Ib/h

(5)

MAX.

(6)

MIN.

(7) (8)

d

0 M
O

L.
 W

T.

&|

> s LI
Q

. V
A

PO
R

PR
ES

S.
 PS

IA

LI
Q

. C
R

IT
IC

A
L 

PR
ES

S.
 Ib

/in
2a

; V
A

PO
R 

j C
p/

C
v

1__
__

__
__

__
__

__
__

__
N

O
R

M
. O

P.
 

TE
M

P.
 °F

(16a)

i
LJ
tr n

^5

(17a)

7 4

o i <
O m S

(16B)

<

II
(17b)

If!
(16c)I

UJ

ts> ~

S £ D
O

W
N

- 
-

ST
R

EA
M

Ib
/ln

2a
 

“

TI
G

H
T

SH
U

TO
FF

FA
IL

U
R

E

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
EV

IS
IO

N

TR(FLUID) IN MIDDLE OF IN 9,1( ,GAS, 2100 0
R-101 VESSEL CHAR i

TR-1481 i

TT(FLUID) AT TOP OF R-101 2100 1 ALL THERMOWELLS IN VERY HIGH 0
TE-1482 i TEMPERATURE SERVICE TO BE PURGED
TI(FLUID) AT TOP OF R-101 2100 0

TI-1483
TR(FLUID) AT TOP OF R-101 IN 2100 0

TR-1482 VESSEL i

1 1
TT ON OVERHEAD LINE 20'T.D. 2100 0

FROM R-101
TT-1477
TI ON OVERHEAD LINE 2100 0
FROM R-101
TI-1476
TR ON OVERHEAD LINE 2100 0
FROM R-101
TR-1477
TIC ON OVERHEAD LINE 2100 0
FROM R-101
TIC-1477
TAL ON OVERHEAD LINE 2100 0

FROM R-101
TAL-1477
TAH ON OVERHEAD LINE 2100 0
FROM R-101
TAH-1477
TAHH ON OVERHEAD LINE 20"I.D. 9.1C .GAS 2100 0
FROM R-101 CHAR
TAHH-1477

1
FORM NO (110)-25Bi
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l-USlfcK WMtfcLtK tNfcKQiY COKPORAUUN

INSTRUMENT PROCESS DATA

job no. 15-1591
PAGF 3 4

FLOWSHEET NO. 10 REVISION 0

n A T F APRIL 16, 1976
ENG. FLOW SHEET NO.. OP-751-566_______________ PREPARED BY

{i) 31 (4)
F LOW V. SP. GR. AT. (9) (10} (ID (12) (13) (,4| (15! PRESSURES

A[ NOR M.
PRESSURES 

AT MAX.
PRESSURES 

AT MIN. (18) (19) (20)
(21)

(22)

S?

El

SI

5

§

°i
IS
> L

F LOW FLOW r LOW

ITEM NUMBER
OR

SERVICE

NOM.
LINE
SIZE

f l. UIO TYPE
&

STATE

NORMAL
Ib/h

(5)

MAX.

!6)

1 N.

(?)

°o

(8)

I

3

1

“1

> i

n

P
i s

Su.

IE

(16,1)

!■
(1 7a)

IIIC 5

(16!))

1
A”II

(17b)

1 h 

hi

(160

A

(1 7c)

Ilf
2 5 5

1 D
O

W
N

ST
R

EA
M

FL
A

SH
IN

G JII 1

ii

REMARKS AND OR
ALARM AND

SHUTDOWN SETTINGS |
V)

Li

PDT ACROSS R-101 ON 9,10 ,GAS, 2100 454 0

POT-1 480 VESSEL CHAR
POR AORflSS R-lfn 2100 454 0
POR-14fi0
PDAH ACROSS R-101 2100 454 0
PDAH-1480
PDT ACROSS R-101 & R-102 3000 460 0
POT-1478
PDR ACROSS R-101 & R-102 3000 460 0
PDR-14 78
PDAH ACROSS R-101 & R-102 3000 460 . 0
PDAH-1478
PT, PR ACROSS R-101 ON 3000 460 0
OUTLET VESSEL
PT-1479 1
PDT ACROSS MOV-102 20"I.D 2100 454 0
PDT-1476

i
PDAL-1476 21 : 0

PDIC-1476 2100 H J ^ 0

1 i
PDT ACROSS MOV-103 2100 454 0
PDT-1477 : .....“.... “ --------------- -—

PT.PI ACROSS OUTLET LINE 2100 454 0
FROM R-101 TO D-133 i
PT-1477 1
PDIC ACROSS OUTLET LINE 2100 454 0
FROM R-101 TO D-133
PDIC-1477 (MOV-103) ------- ------ --'
PDAL ACROSS OUTLET LINE 0"I.D . 9,10,GAS, 2100 454 0
FROM R-101 TO D-133 CHAR
M0V-101 PDAT.-1 477

j
FORM NO <U0)-25B
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COAL GASIFICATION
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

FLOWSHEET NO. 10
ENG. FLOW SHEET NO. OP-751-566

JOB NO, 15—1591_____
PAGE 4____________ OF_________

REVISION 0_________________________

DATE APRIL 16 r 1976 

PREPARED pv RSB ___

(1)

ITEM NUMBER
OR

SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE
&

STATE

(4)

NORMAL
ib/h

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

O
2

(10)

g -

> i'

ini

a <
1 *
> s
5 £
J a

(12)

I!

i! V
A

PO
R

 
=

C
O

M
P.

 FA
C

TO
R “ (14)

0 > 
Is> u

(15)

So,

5°a 
a 5
o 5

PRESSURES 
AT NORM. 

FLOW

PRESSURES
AT MAX. 

FLOW

PRESSURES 
AT MIN.
FLOW

D
O

W
N

ST
R

EA
M

 
Z

FL
A

SH
IN

G
 

—

TI
G

H
T 

C
SH

U
TO

FF
 

£ (20)

UJ

-A

(21)

REMARKS ANO/OR
ALARM AND

SHUTDOWN SETTINGS

RE
VI

SI
ON

 
H

(5)

MAX.

(6)

MIN.

(7)

^U.

18)

□

O

(16a)

I
Hi
a «>

i!

(Wa)

7 S .
Is1?
g£l

(16b)

5H
5”

(17b)

ill

(16C)

<
si
S s

(17C)

ill
O S s

F0 ON STEAM TO PURGE i" 8.STEAM 18.0 900 915 0
CHAR WITHDRAWAL NOZZLE
F0-1476

MOV-102 20nr.D. 9 GAS 197,783 110 25 24.77 .035 1.0 2100 454 454 114 NO ~ INTERLOCKED WITH MOV-103 0
10 GAS,CHAR LBS/HR GAS ON-OFF VALVE (NO THROTTLING)

33,629 
LBS/HR CHA£

MOV-103 20"I.D. 9 GAS 97,524 110 25 22.0 .035 1.0 2100 454 454 114 NO — INTERLOCKED WITH'MOV-102 0
10 GAS,CHAR LBS/HR GAS ON-OFF VALVE (NO THROTTLING)

13,332
LBS/HR CHAR
600 LBS/HR 
OIL -
180 LBS/HR 
NAPATAR
400 LBS/HR 
TAR

FCV ON NITROGEN TO ISf" 14,N2 110 33 28.016.02 1.0 100 615 615 NO 0 0LINE FROM GASIFIER TO
STARTUP SYSTEM

,

FORM NO U10)-25(
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CHAR SEPARATION AND COOLING
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

job no. _ 
PAOf____

15-1591

ENG. FLOW SHEET NO. __

FLOWSHEET NO. 13
PL VISION _

APRIL 14, 1976
OP-751-569

(1)

ITEM NUMBER
OR

SERVICE

(2)

NOM.
LINE
SIZE

(3]

fluid type

STATE

(4)

NORMAL
Ib/h

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

1

(10)

“i

> s

(U)

1?

(12)

Sf

2 S

(13)

2
o
5

II

(14)

> U

OS)

js

PF'ESSUf'f V
A I rjupr/i.

1 l. O

PPf V,-j P < 1 PR r V. j ~‘
/•:•//• v . A’'/;. 'iZi 1 'i'n i f20, 1 | i22) j

1 k 3 i ! i

5 : i i< j PL VA PKS ANL/OP 1 ;
5 ' A LA PM A f«L/ 2 :
T ? I 2 Sh ij r DO //N St 'r T i f4GS i G
2 7 G 1 - 1 2 ;

. : n-v: i i

(5)

MAX.

(6)

MIN.

(O

°o

(8)

I
OLo)

fi

= ! ?
z V 1 '2
? 7 i 1 7 =
5 7 ^! 5 -

, ? ! . 

z ^ z "
r 2 r . / : ? 2 u

- £72

TI ON UPPER SECTION OP ON
ESSEL

9, GAS 1700 ! ■ .0
D-113 V : ^

TI-1503
TI ON LOWER SECTION 9, GAS & 

CHAR
4100 . 0

of n-ii^ ! :

TI—1501 ; J !
TI ON LOWER SECTION OF ON 9, GAS & 

CHAR
ilOO , 0

n-115 VESSEL
TI-1502 1 ; i
TI ON OUTLET OF S-103 20"I.D 9, GAS 2100 . 0
TT-1504 R EFRTY

! 1 .. i

1 .

TT.TT ON OUTLET OF 9"I.D 9.GAS & 800
0

D-113 REFRTY CHAR !

TT-1505

i .....

FORM NO (110)-25B
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CHAR SEPARATION AND COOLING
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

FLOWSHEET NO. 13
ENG. FLOW SHEET NO. QP-751-569

JOB NO. _ 

PAGE___

APRIL 14,
PREPARED BY. RSB

5

1976

(1) (2) (3) (4)
F LOW % SP. GR. AT. (9) (10) (11) (12)

VA
PO

R
 

-
C

O
M

P.
 F

A
C

TO
R — (14) (15)

PRESSURES 
AT NORM. 

FLOW

PRESSURES
AT MAX.

FLOW

PRESSURES 
AT MIN.
F LOW

D
O

W
N

ST
R

EA
M

 
-

FL
A

SF
ilN

G
 

2 (19) (20)
(21)

(22)

ITEM NUMBER
OR

SERVICE

NOM.
LINE
SIZE

fluid type&
STATE

NORMALib/n (5)

MAX.

(6)

MIN.

(7) (8)

io 5
s .
“1
> b LI

Q
. V

A
PO

R
PR

ES
S.

 PS
JA

LI
Q

. C
R

IT
IC

A
L 

PR
ES

S.
 Iti

/in
2a

s.
> <J N

O
R

M
. O

P.
; T

EM
P.

 °F

(16a)

4u;
cr «j

si
D S

(1 7a)

SH
(160)

I

§1

a 7o;

HI
(16c)

I
a
li

(1 7c)

HI
u.

i|
9 x

ui

J< u.

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS vi
u

PI ON INLET TO S-102 2 TI .D 9 »GAS & 2100 4.S2 0
PI-1501 R 2FTRY CHAR

PT, PR ON D-113 ON 9, GAS 1700 454 0
PR. PT-1504 VESSEL
PDT. PDI CONNECTING LINE 20"I . D 9,GAS & 2100 454 ! 0
TO S-102' AND DIPLEG OUT 8"I .D CHAR 1
OF S-103 AND LINE TO i
S-103 AND LINE OUT OF 1
S-103 1
PDT—1S07
PDT.PDRC ON D-113 AND 2n .D 2100 454 0
ON OUTLET OF S-102 REFTRY. !
PDT-1503 1
PDT.PDR IN LOWER SECTION ON 2100 454 ; 0
DF D-113 VESSEL ;
PDT-1306 !
PDT.PDR ON D-1.13 WITH ONE 2100 454 : 0
TAP TN ROTTOM SECTION :
\KT> ONE TAP TN UPPER 1
SECTION i

PDT—1 SOS ;
PDRR FROM PT TAKING 2100 454 i 0
SIGNALS FROM BOTH PDTs ....j .
JN D-113
PDFR-1506
PDAH FROM PY ON D-113 2100 454 0
PDFSH-1506 i
PDAHH FROM PY ON D-113 ON 9,GAS & 2100 454 0
PFSHH-1506 VESSEL\ CHAR
PDT FROM RECYCLE GAS LINE 3/4" 9, GAS 120 487 0
FOR DIPLEG PURGING
PDT-1507
PDxC ON DIPLEG PURGE 3/4" 9, GAS 120 487 0
LINE PDIC-1507.,T ON FLUIDIZING CAS TO b'1 9, GAS 120 487 0
:)-113 PT-1510
FT ON PRIMARY LIFT GAS TO 9, GAS 120 487 0
J-liJ FT-iSUy 1
FORM NO (110)-25B



JOB NO. 1 S-l SQ1

CHAR SEPARATION AND COOLING
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

5
0

FLOWSHEET NO. 13 APRIL 14, 1976
ENG. FLOW SHEET NO. OP-751-569

a)

ITEM NUMBER
OR

SERVICE

(2)

NOM.
LINE
SIZE

(3)

F LUIO TYPE
&

STATE

{4}

NORMAL
Ib/h

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

1

(10)

£|

i*

(id

a <1 ^
> s
2 S
J CL

(12)i!

VA
PO

R
C

O
M

P.
 FA

C
TO

R
 “ (14)

§ . 

SS
> u

(15)

01

2 a'
11 5
o S

PRESSURES 
AT NORM.

FLOW

PRESSURES
AT MAX. 

FLOW

PRESSURES 
AT MIN.
F LOW

D
O

W
N

ST
R

EA
M

 
C

FL
A

SH
IN

G
 

“

TI
G

H
T 

Z
SH

U
TO

FF
 

w

A
IR

 
m

FA
IL

U
R

E 
2

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

; R
EV

IS
IO

N
 

K

(5)

MAX.

(6)

MIN.

(7)

cL

(8)

1
(15a)

I
L
a <o

Ss

(17a)

•7 *0

m0 cn S

(16b)

<

il

(17b)

m

( 1 f'C)

•

si
(17c)

III
PT ON SECONDARY T.TFT 3” 9. GAS 120 487 0
GAS TO D-113
PT-1511

LSL ON S-102 DIPLEG 12"I.D. CHAR 2100 450 0
LSL-1501 | t

LAL ON S-102 DIPLEG 12"I.D. CHAR 2100 450 0
LAL-1501
LSHH-1502 ON S-103 DIPLEG 8"I.D CHAR 2100 450 0

LSH-1503 ON S-103 DIPLEG 8"I.D CHAR 2100 450 0

FORM NO (11 0)-25B



CHAR SEPARATION AND COOLING
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

4 5
0

FLOWSHEET NO. 13 APRIL 14, 1976
ENG. FLOW SHEET NO. OP-751-569 PREPARED BY RSB

(i)

ITEM NUMBER

SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE

STATE

(4)

NORMAL
Ib/h

flow % SP. GR. AT.
(9)

i

0
5

(10)

£ ■ 
u 1 
sip> i LI

Q
. V

A
PO

R
 

-
PR

ES
S.

 P
SI

A
 

- (12)

!!
n

(13)
as
<

21 < O > u

(14)

£4

s
<2/

0 ,
4 S > 0

U5>

ST
I°1
C u

PRESSURES 
AT NORM. 

FLOW

PRESSURES
AT MAX. 

FLOW

PRESSURES 
AT MIN.
F LOW

D
O

W
N

ST
R

EA
M

FL
A

SH
IN

G
 

- (19)

tg

(20)

UJ

tl

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
EV

IS
IO

N
 

K

(3S

MAX.

(&)
MIN.

vn

u.

(8)

1
(16a)

I
UJ
a "3

(17a)

ih
Sal

(16b)

?

D 5

(17b!

SH
(16c)

<

11

(1 7c)

sll
FT.FR ON FLUIDIZING GAS 6" 9. GAS 25.300 no 33 24 .02 1.0 1.38 120 487 0

TO D-113
FT-1502
FT.FALL ON FLUIDIZING GAS 25.300 110 33 24 .02 1.0 1.38 120 487 0

TO D-113
FT-1503
FIC.FF ON FLUIDIZING GAS 25,300 no 33 24 .02 1.0 1.38 120 487 0

TO D-113
FT0-1502
FAT, ON FLUIDIZING GAS 6" 25.300 no 33 24 .02 1.0 1.38 120 487 0

TO D-113
FAT ,-1502

FTG,FR ON PRIMARY LIFT 4" 38,085 no 33 24 .02 1.0 1.38 120 487 0

GAS TO D-113
FIG-1504
FT. FAT J, ON PRIMARY LIFT 38.085 no 33 24 .02 1.0 1.38 120 487 0

GAS TO D-113
FT-1505
FAT, ON PRIMARY T.TFT GAS 38,085 no 33 24 .02 1.0 1,38 120 487 0

TO D-113
FAL-1504 T
FT.FR TO FY ON PRIMARY 4" 38,085 no 33 24 .02 1.0 1.38 120 487 0

LIFT GAS TO D-113
FT/FR-1505
FT.FR ON SECONDARY LIFT 3" 12,350 no 15 24 .02 1.0 1.38 120 487 0
GAS TO D-113
FT-1508
FI FOR PURGING OF 3/4” 100 no 33 24 . 02 1.0 1.38 120 487 LOCATED ON EVERY 12

FEET OF DIPLEG LENGTH
0

S-103 DIPLEG
FT-1507
FT.FIC ON TRANSPORT GAS 2” 9, GAS 1,000 no 33 25 .026 1.0 1.38 350 610 0
TO D-104 ”
FT-1506

FORM NO (H0)-25B



CHAR SEPARATION AND COOLING
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

FLOWSHEET NO. 13
ENG. FLOW SHEET NO. OP-751-569

job no. 15-1591
PAR F 5 r\

REVISION _____________

rmTF APRIL 14.
PREPARED BY_

5

1976

(1)
ITEM NUMBER

OR
SERVICE

(2)
NOM.
LINE
SIZE

(3)
FLUID TYPE&

STATE

(4)
NORMAL

ib/h

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

Os

(10)

t/i
° 1O UJ (/> 1-> ^ LI

Q
. V

A
PO

R
 

-
PR

ES
S.

 P
SI

A
 

~

LI
Q

. C
R

IT
IC

A
L 

~
PR

ES
S.

 Ib
/in

2a
 

^
VA

PO
R

 
~

C
O

M
P.

 F
A

C
TO

R
 — (14)

23« s> o

! N
O

R
M

. O
P.

 
~

TE
M

P.
 °F
 

“ PRESSURES
AT NORM. 

FLOW

PRESSURES
AT MAX. 

FLOW

PRESSURES 
AT MIN.
FLOW

D
O

W
N

ST
R

EA
M

 
Z

FL
A

SH
IN

G
 

—
TI

G
H

T 
Z

SH
U

TO
FF

 
w (20)

UJ

4 < 2

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
EV

IS
IO

N
 

K

(5)
MAX.

(6)
MIN.

(7)

^IL

(S)

Q
O

(16a)
lUJcr ns
SSSS

(17a)

7 TO
O S ^

(16b)

<ft*
(17b)

lii

(16c)1UJ
£<2

(17C)

its
FCV ON FT.JTTTVrZTNO OA.q 6" 9, GAS 25,300 no 33 24 .02 1.0 120 487 454 487 4,54 167 151 NO o 0TO D-113 iFCV-1502
FCV ON PRIMARY LIFT GAS 4" 38,085 no 33 24 .02 1.0 120 487 454 487 454 167 151 | NO 0 0TO D-113 !
FCV-1504 ;
TCV ON SECONDARY LIFT GAS 3" 12,350 no 15 24 .02 1.0 120 487 454 487 454 167 151 NO c 0TO D-113
TCV-1551
HCV ON PURGING OF 3/4" 100 no 33 24 .02 1.0 120 487 454 487 454 167 151 LOCATED ON EVERY 12 FEET 0
S-103 DIPLEG OF DIPLEG LENGTH
HCV-1501
XV ON TRANSPORT GAS 2" 0 25 .026 1.0 120 610 NO 0 DESIGN FOR FLOWBATE OF 10.000 0TO FLUIDIZING GAS : LBS/HRLINE XV-1501 !

;
PPCV ON PURGING OF 3/4" 1.200 no 33 24 .02 1.0 120 487 454 487 454 167 1.51 NO 0 0S-103 DIPLEG \
PDCV-1507
FCV ON TRANSPORT CAS ?" 9. CAS 1,000 no 33 25 .026 1.0 120 610 445 610 445 148 NO c nFROM D-507 TO D-104
FCV-1506

,
|
1
:

FORM NO {11 0)-258



140

GAS COOLING
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

job no, 15-1591
PAGE _____ i_______ OF

FLOWSHEET NO. 14 REVISION 

DATE ____

0____
APRIL 20 1976

ENG. FLOW SHEET NO. OP-761-49________________ PREPARED BY_____RSB

il]

ITEM NUMBER
OR

SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE

STATE

(4)

NORMAL
lb/h

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

i

(10)

&I

> i

(11)

5 1

1 "> S

| LI
Q

. C
R

IT
IC

A
L 

-
PR

ES
S.

 Ib
/in

2a
 

N (13)

o

Z

IS

(14)

g . 
5S

(13)

15 o,

S a
5 5O u

PRESSURES
AT NORM.

FLOW

PRESSURES
AT MAX.

1- LOW

PRESSURES 
AT MIN.
F LOW

(18)

ElII
0 sS TI

G
H

T 
~

SH
U

TO
FF

 
— (20)

UJ

4 
< 2

(21)

REMARKS AND/OR
ALARM AND

SI tUTDOWN SETTINGS

R
EV

IS
IO

N
 

£

(5)

MAX.

(6)

MIN.

(7)

^LL

(8)

i

(1621)

il

(17a)

i!i

(16b)

1N
(17b)

ih
SSs

(160

2

11

(1 7C)

illQ 's: 2

TAH ON E-117 TUBESIDE 16” 9.10.GAS & 580 0
OUTLET BEFORE BYPASS CHAR
TAH-1362
TR ON E-117 TUBESIDE 580 0

OUTLET BEFORE BYPASS
TR-1362
TI ON E-117 TUBESIDE 580 0

OUTLET BEFORE BYPASS
TI-1361
TAHH ON E-117 TUBESIDE 16" 580 0

OUTLET BEFORE BYPASS
TAHH-1362

TAH ON E-117 TUBESIDE 1 7"i.d. 996 0

OUTLET AFTER BYPASS
TAH-1359
TI ON E-117 TUBESIDE 996 0

OUTLET AFTER BYPASS
TT-1360
TR ON E-117 TUBESIDE 996 0

OUTLET AFTER BYPASS
TR-l339
TAHH ON E-117 TUBESIDE 1 n.D. 996 0

OUTLET AFTER BYPASS
TAHH-1359
TI ON E-118 TUBESIDE 16” 692 0
OUTLET
TI-1366
TI ON E-119 TUBESIDE 12" 9.10.GAS & 300 0
OUTLET CHAR
TI-1368

FORM NO (110J-25B



GAS COOLING
FOSTER WHEELER ENERGY CORPORATION 

INSTRUMENT PROCESS DATA

ENG. FLOW SHEET NO. _

FLOWSHEET NO. 14
OP-761-44

REVISION 0 .______________________

nQTF APRIL 20, 1976

JOB NO 15-1591_______
PAGE 2_____OF______7

PREPARED BY-

a)

l rt v Nuvet R
OR

StR\ iC£

NOM.
LINE
SIZE

(J)

FLUID TYPE
&

STATE

(4)

NORMAL
ib/h

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

i

(10)

g .
°i

> z LI
Q

. V
A

PO
R

 
—

PR
ES

S.
 P

SI
A

 
Z

LI
Q

. C
R

IT
IC

A
L 

£
PR

ES
S.

 Ib
/ln

2a
 

2 (13)

a

£
<

ii> u VA
PO

R
 

-
C

p/
C

v 
* (15)

S a

0 LU

PRESSURES 
AT NORM. 

FLOW

PRESSURES 
AT MAX.

FLOW

PRESSURES 
AT MIN.
FLOW

D
O

W
N

ST
R

EA
M

 Z 
FL

A
SH

IN
G

 
“

TI
G

H
T 

Z
SH

U
TO

FF
 

2

A
IR

 
M

FA
IL

U
R

E 
S

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
EV

IS
IO

N
 

g

(5)

MAX.

(6)

MIN.

(7) (8)

d

0

(16a)

<

II D
O

W
N

- 
_

ST
R

EA
M

 
m

Ib
/in

2a
 

^ (16b)

<

II

(17b)

ih
8 si

(16C)

I
It

(17c)

ill
□ S e

TT ON STEAM OUTLET OF 8" 8 * STEAM 9UU 0
£-118
TT-1361
TI ON STEAM OUTLET OF you 0
E-118
TI-1364
TR ON STEAM OUTLET OF 900 0

E-118
TR-1361
TAH ON STEAM OUTLET 900 0
OF E-118
TAH-1363
TT ON STEAM INLET TO 8" 8,STEAM 537 0
E-118 FROM D-135
TI-1365
TI ON BFW OUTLET FROM 4" 1 ,BFW 53/ 0
E-119 TO D-135
TI-1367
TT ON DUMMY TURFSHEET 240 0
OUTT.F.T FROM E-117
TT-1336
TAH ON DUMMY TUBESHEET 4" 1 .BFW 240 0OUTLET FROM E-117
TAH-1357

FORM NO (J 10)-25B



GAS COOLING
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

FLOWSHEET 14

job no 15-1591
7

0
DAT F APRIL 20, 1976

ENG. FLOW SHEET NO. OP-761-44_______________ PRFPAPrnRV RSB

(i)

ITEM NUMBER
OR

SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE
&

STATE

(4)

NORMAL
ib/n

FLOW % SP. GR. AT. (9)

i

(10)

XP
> s

[Ui

a «

| s 
> s
2 S
-J a LI

Q
. C

R
IT

IC
AL

 
~

PR
ES

S.
 Ib

/in
2a

 
E

VA
PO

R
 

-
C

O
M

P
. F

AC
TO

R
 —

VA
PO

R
 

—

C
p/

C
v 

* (IS)

O t

^ a 
« 5
O uj

PRESSURES
A't NORM. 

FLOW

PRESSURES
A 1 MAX.

F LOW

PRESSURES
A 7 MIN.
F LOW

(18)

liO u.

(19)

-

(20)

1
— /
5:

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
E

V
IS

IO
N

 
m

<S)

MAX.

(6)

MIN.

(7)

°o

(8)

!

(16a)

i
UJ
a «>
s 1
5s

U 7a)

Eli
(16b)

<

If
51

(1 7&)

ill
O Ss

U60)

5 1

'1 /c)

ill£ I A

Pi on n-ns ON S STF.AM SS7 1 O'! 4 0
PI-1359 VESSEL 1,BFW

! i

PDT ACROSS TUBESHEET 20"I.D. 9,10,GAS & 2100 445 0
INLET OF E-117 & TUBESHEET 12" CHAR
OUTLET OF E-119

PDI ACROSS TUBESHEET 20"I.D. 2100 445 0
INLET OF E-117 & TUBESHEET 12"
OUTLET OF E-119
PDI-1363
PDAH ACROSS TUBESHEET 20"I.D . 9,10,GAS & pioo 445 0
INLET OF E-117 & TUBESHEET 12” CHAR
OUTLET OF E-119
PDAH-1363
PI ON D-136 ON 8,STEAM 315 124 n
PI-1362 VESSEL 1,BLOWDOWN



GAS COOLING
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

JOB NO..

PAGE__

15-1591

FLOWSHEET 14
ENG. FLOW SHEET NO. OP-761-44

REVISION . 

DATE _____ APRIL 20, 1976
PREPARED BY_ RSB

(1)

ITEM NUMBER
OR

SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE
&

STATE

(4)

NORMAL
Ib/h

FLOW % SP. GR. AT. (9)

s

(10)

Si
s “
> s-

(11)

tt 4 
p «
< a 
> w

2 g
_i a

(12)

P
u s 

2S

(13)

tr

4

> o

(14)

85 
< s
> u

(15)

Sb.

5 °a
tr s
O £

PRESSURES
AT NORM. 

FLOW

PRESSURES
AT MAX.

FLOW

PRESSURES
AT MIN.
FLOW

D
O

W
N

S
TR

E
A

M
 Z

FL
AS

H
IN

G
 

- (19) (20)
(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
E

V
IS

IO
N

 
g

(5)

MAX.

(6)

MIN.

(7)

L.

(S)

0

0

(16a)

IUifX >0

IS

(17a)

7 4 re

sil

(16b)

I
sf
ss

(17b)

I S” 
8sl

(16c)

2

§1

(17c)

iff
8 S e

u.

it J
<2

TAW ON TVT^S ON ft RTFAM 1 .0 .ftO Sft7 1014 LEVEL IN D-135 BY VENDOR 0
LAH-1358 VESSEL l.BFW

LAL ON D-135 1.0 .80 537 1014 LEVEL IN D-135 BY VENDOR 0
LAL-1359

LIC ON D-135 1.0 .80 537 1014 0
LIC-1361

LR ON D-135 8,STEAM 1.0 .91 537 1014 0
LR-1361 1 ,BFW

LAH ON D-136 8.STEAM 1.0 .91 3.16 124 HLL AT 2 ’ - 0" 0
LAH-1364 1,blowdown

LG ON D-136 1.0 .91 316 124 0
LG-1362

LC ON D-136 ON 8,STEAM 1.0 .91 316 714 0
LC-1363 VESSEL 1.BLOWDOWN

:

E
CO

FORM NO aiO)-2iB



S-iAb L-DULiNG
FOSTER WHEELER ENERGY CORPORATION 

INSTRUMENT PROCESS DATA

FLOWSHEET 14
ENG. FLOW SHEET NO. OP-761-44

JOB NO. _

PAGE ___

REVISION 0_______
nfl.rr APRIL 20.

PREPARED BY _

7

, 1976

(1) (2) ( 3) (4)
FLOW % SP. GR. AT. (9) (10) n i) (12) (13)

§

§
It

(14)

1
ca>

n
ss

(15) PRESSURES
A T N O R M.

F LOW

PRESSURES
AT MAX.

FLOW

PRESSURES 
AT MIN.
F LOW

D
O

W
N

ST
R

EA
M

FL
AS

H
IN

G
 

- (19) (20)
(21)

(22)

ITEM NUMBER
OR

SERVICE

NOM.
LINE
SIZE

FLUID TYPE
&

STATE

NORMAL
tD/h

(5)

MAX.

(6)

MIN.

(7)

^a.

(8)

d

o
J

5

Us p
si LI

Q
. C

R
IT

IC
AL

 
P

R
E

S
S

. Ib
/in

2a

5a
5 a
A SO U.

(16a)

ai .5

(17a)

ih

(16b)

n
n

(17b)

Ik0 .6 5

(16c)

1
§!

(17C)

ih
□ 55 |l

5

fi

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS
7)

ai

FT ON STEAM FROM D-135 8" 8,STEAM 79,864 no 33 18 .030 .80 1.33 537 934 0

TO E-118 FT-1761

FY ON STEAM FROM 17-177 79.864 no 33 18 .030 .80 1.33 537 934 0

TO F.-1 1 8
FY-1361 '
FR ON STEAM FROM D-135 8" 79,864 110 33 18 .030 .80 1.33 33/ 934 0
TO E-118
FR-1361
FT ON STEAM PURGE TO 1" 500 18 .031 .95 1.33 900 915 0
PSV SET 0 462 PSIG
FI-1357
FI ON STEAM PURGE TO 500 18 .031 .95 1.33 900 915 0
PSV SET @ 462 PSIG
FI-1357
FAL ON STEAM PURGE TO 500 18 .031 .95 1.33 900 915 0
PSV SET (? 462 PSIG
FAL-1357
FT ON STEAM PURGE TO 500 18 .031 .95 1.33 900 915 0
PSV SET (3 470 PSIG
FT-1356
FI ON STEAM PURGE TO 500 18 .031 .95 1.33 900 915 0
PSV SET (3 470 PSIG
FI-1356
FAL ON STEAM PURGE 1” 8.STEAM 500 18 .031 .95 1.33 900 915 0
TO PSV SET 0 470 PSIG
FAT-1 756
FT ON BFW FROM DUMMY 4" l.BFW 80,671 110 33 1.0 .95 .2 25 240 L188 0

TTTBFSHFFT OF E-117 TO
F-IIO
FT-1360
FY ON BFW FROM DUMMY 80,671 110 33 1.0 .95 .2 25 240 Llb8 0
TIIRFSHFET OF E-117 TO
K-119 FY-1760

FR ON BFW FROM DUMMY 4" 1, BFW 80,671 no 33 1.0 .95 r2 23 240 1188 0

TUBESHEET OF E-117 TO
E-119
F-1360
FORM NO (110)-?S8



GAS COOLING
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

ENG. FLOW SHEET NO. OP-761-44
FLOWSHEET 14

PAGE______

REVISION _

DATE ___ _

PREPARED

JOB NO____ 15-1591

RSB

1.

, 1976

11)

ITEM NLlMBt' R
OR

SERVICE

(D

NOM.
LINE
SIZE

(3)

FLUID TYPE
&

STATE

(4)

NORMAL
Ib/h

FLOW % SP. GR. AT.
(9)

I

(10)

£ ■ 
o|

<U)

P
5 s
3 S LI

Q
. C

R
IT

IC
A

L 
~

PR
ES

S.
 Ib

/ln
2a

 
- (13)

S
5

ll

(14)

°g
CS9

s,

< 4
> (J

(15)

S'

!S

PRESSURES
AT NORM. 

FLOW

PRESSURES
AT MAX.

FLOW

PRESSURES 
AT MIN.
FLOW

D
O

W
N

ST
R

EA
M

 
Z

FL
A

SH
IN

G
 

— (19)

L

if
H <S) A

IR FA
IL

U
R

E 
S

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
EV

IS
IO

N
 

£

(5)

MAX.

(6)

MIN.

(7)

^L.

(8)

d

0

(16a)

1IL
sf

(1 /a)

Ip
§5l

(16b)

3 I

(17b)

ih

(160

§§

(17c)

ih
FTP. OM RFW FROM TVITNfMY 4" 1 . RFU BO 671 110 33 1 r0 .95 .2 25 240 1188 O
TUBESHEET OF E-117 TO
E-119
F1C-1360
FT ON BFW TO E-IW 100,000 no '11 i.O .96 .2 17 225 1288 o
DUMMY TUBESHF.EI _i____
FT-1360 _L _ ! T '■

FR ON BFW 10 E-il /
.. __ 

100,000 no 33 1 i.O .96 .2 17 225 1288 0
DUMMY TUBESHEET
FR-1358
FAC ON BFW TO E-117 100,000 110 33 1.0 .96 .2 17 225 1288 0
DUMMY TUBESHEET
FAL-1358
FALL ON BFW TO E-117 4" 1, BFW 100,000 110 33 1.0 .96 .2 17 225 1288 0
DUMMY TUBESHEET
FALL-1358
F0 ON BYPASS LINE 12" 9,10,GAS 79,100 110 33 24.77 .035 1.0 1.38 2 LOO 4 4 4— CERAMIC RESTRICTION TUBE 0
AROUND E-117 & CHAR
FO-1359

':
;
!

FORM NO (1 20)-25B



GAS COOLING
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

1 S-1 591
7 7

FLOWSHEET 1A REVISION 0
OATF APRIL 20, 1976

ENG. FLOW SHEET NO. 0? 7^1 44______________________ PREPAREO BY

ui

1 TE M NUMBE R
OR

SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID 1YPE
&

STATE

(4)

NORMAL
lb/h

FLOW SP. GR. AT.
(9)

i
i

110)

h

//
> :

(31)

y
> s

2 i

(12)

Sf
t 5

5a
it VA

PO
R

 
~

C
O

M
P.

 FA
C

TO
R

 — (24)

II

(15)

n

PRESSURES
AT NORM.

F LOW

PRESSURES
AT MAX.

F LOY7

PRESSURES
AT MIN.
y LOW

(18)

<
S oH ZA =
| 5
o 5

(39)

2 I

(20)

UJ
D

i i

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

(22)

1
(/)
UJ

MAX.

(6)

MIN.

(7)

°o

(8)

1

(16 J)

u
sf

U/d)

iri

(16b)

l

S'?
y

(17b)

ih
Ci ts, £

(H>c)

S,
y

(1 7c)

»!C A 2

HCV ON STEAM PURGE TO l" 8,STEAM (500 MAX) 18 .031 .93 900 915 91 5 914 0
PSV SET 0 462 PSIG
HCV-1357
HCV ON STEAM PURGE TO i" 8, STEAM (500 MAX) — 18 .031 .95 900 915 915 914 0
PSV SET @_470..PS1G__ ___ ..HCV-1356

lio” 33FCV ON BFW TO 4" l.BFW 100,000 ] .0 0.96 18 .2 17 3208 225 1288 1288 1288 NO NO 0 0
DUMMY TUBESHEET OF
E-117
FCV-1358
T.CV ON BLOWDOWN FROM iy 1.BLOWDOWN 220 110 33 1.0 .91 .125 85 3208 3.16 124 124 124 YES NO 0 0
D-136
T.CV-1 363
PDGV ON NITROGEN BLEED Ti" 14,N. (500 MAX) 28 .02 1.0 70 665 665 665 NO 0 0
AT EXIT OF TUBESIDE
OF E-119

TCV ON TUBESIDE 16" 9.10.GAS 148.340 no 33 24.77 .035 1.0 580 43 3 4 33 144 NO BUTTERFLY VALVE 0
OUTLET OF E-117 & CHAR
TCV-1363
vr.\7 DM feu eytttnk: 4" 1, BFW 100,000 no 33 1.0 .96 18 .2 17 3203 240 1278 1278 1278 THREEWAY VALVE 0
DUMMY TUBESHEET OF
E-117

FORM NO (110)-2SB



.OP-761-44 
fLOWSHEET NO. 14

FOSTER WHEELER CORPORATION 
RELIEF VALVES 
PROCESS DATA
GAS COOLING

PLANT ERDA COAL GASIFICATION 
LOCATION SIOUX FALLS, S.D. BY RSB

SHEET NO..L
DATE APR.29,1976 job NO. 15-1591

ITEM NO. (Flow Plan Symbol) PSV- 1360 PSV- 1361 PSV- PSV-

Service ON TUBESHEET 
OUTLET OF 

E-117

ON TUBESHEET 
OUTLET OF 

E-117

Number of Valves Required ONE ONE

In Regular Use ONE STANDBY

As Spares

Interlocks Required

Fluid and State GASIFIER EF- 
FLUENT&CHAR

GASIFIER EF- 
FLUENT&CHAR

Corrosive Compounds h2s,cos,nh3 h2s,cos,nh3

Flow (Total) at 
Relieving Conditions

gal/min (NOTE 1) (NOTE 1)

lb/h 148,340 148,340

Sp. gr. at Relieving Conditions

Molecular Weight 24.77 24.77

Compressibility Factor 1.0 1.0

Normal Operating Temperature,^- °F 580 580

Relieving Temperature,^ °F 580 580
2Relieving (Set) Pressure, lb/in 462 470

2
Superimposed Back Pressure,3 lb/in 10 10

Built-up Back Pressure,^ lb/in^ LATER LATER

Allowable Accumulation, % 10 10
2Minimum Orifice Area Required, in

Governing Conditions^ BLOCKED IN BLOCKED IN

Relief Valve Type

Relief Valve Size

Balanced Type^ YES YES

H^tal Orifice Area (effective) Provided

W
NOTES: (1) ABOUT 25% OF GAS THROUGH E-117 IS BYPASSED

147
Form 110-16
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KcCiCLE GAS SYSTEM
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

FLOWSHEET NO. 15
ENG. FLOW SHEET NO.____ OP-751-570

JOB NO. 15'-1591

REVISION _

APRIL 13, 1976

PREPARED BY_ RSB

5

(1) (?) (3) <•-*>
FLOW ' o SP. GR. AT. (’J) (20) (in (22) 03}

3

si> u

(24) NS) PRESSURES
AT NORM.

F LOW
PRESSURES
A ! MAX.

>• LOW

PRESSURES 
AT MIN.
F LOW

(18) (29) (20)
(21)

(22)

ITT M NUMBf: R
OR

SLR VICi:
NOM.
LINE
SI ZE

1 l U 1 D 1 Y P f.
8.

STATE

N O R M A L

MAX.

(6)

MIN.

(V) (8)

!
L
3

i 2
I*
> s
S f

<<?
Ll
5s
5 5 b

L;

L-

11

UGa)

i

ri

(17a)

Ilf
c S s

(1 b b)

1

if

(J /u!

ill
(IGc)

I

if

(17C)

ill DO
WN

ST
RE

AM
fLA

SH
IN

G

ll

5

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS !
</)
UJ

TT ON LINE FROM S-110 TO 8" 9. GAS 800 n
E--113
TT-1551
XI ON LINE FROM_S-}.10.TO„_| 800 0
E-113
TT~1 552.
TR ON LINE FROM S-110 TO 800 0
F-1 1 7
TR-1551
TAT, ON LINK FROM S-110 TO 800 0
R-113
T AT-155!
TAH ON TJNF, FROM S-110 800 SET 0 850°F 0
F.-l 1 3
TAH-1551
TAHH ON LINE FROM S-110 TO 800 SET (9 900UF 0
E-113
TAHH-1 5 51 :
TT0 ON T.TNF. FROM S-110 TO 800 n
F—1 1 3 !
TTP-l551
TT ON T.TNF FROM E-113 TO 8" 9, GAS 800 n
E--105
TI-1.552
TW ON CW OUTLET OF E-105 6" 1,WATER 110 0
TW-1553
TI ON LINE FROM E-105 TO 8” 9, GAS 120 o
R-109
TT-1554
TI ON LINE FROM D-1.11 10 120 n
C-102
(NEAR D-lll)
TT-1559
TI ON LINE FROM D-lll 8 9. GAS 120 0
TO C-102
(NEAR C-102)
TI-1558

i
FORM NO (110) 25B



RECYCLE GAS SYSTEM
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

JOS NO. .

PAGE___

15-1591

ENG. FLOW SHEET NO. OP-751-570

FLOWSHEET NO. 15 REVISION _

APRIL 13. 1976
PREPARED BY RSB

m (2) (3) (4)
F LOW % SP. GR. AT. (9) (10) (ii) (12) (13) (Id) (IS)

PRESSURES
AT NORM. 

FLOW

PRESSURES
AT MAX.

FLOW

PRESSURES
AT MIN.
F LOW

(18) (19) (20)
(21)

(221

1 I EM NUMBE R
OR

SERVICE

NOM.
LINE
SIZE

F LUIO TYPE

STA T E

NORMAL
IQ/h

(5)

MAX.

(6)

MIN.

<7) (8)

1 i
Si

LI
Q

. V
A

P
C

JR
PR

ES
S.

 P
SI

A

' LI
Q

. C
R

IT
IC

AL
 

PR
ES

S.
 Ib

/in
2a

11?S n
s.

5 a
5 50 u

(1 6o)

LU
a n

(17a)

ill

(160)

!,
ii

(170)

Pi
c 7 5

(10c)

P
II

U7c)

iP
PI D

O
W

N
ST

R
EA

M
F L

AS
H

IN
G

4

)

n

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

!
g

TI ON LINE FROM C-102 TO 8" 9. GAS 200 0
E-112
TI-1557
TI ON LINE FROM E-112 TO 8” 9, GAS 120 0
D-112
TI-2556
TW ON CW OUTLET OF E-112 3" 1,WATER 110 0

TW-1555

PI ON LINE FROM D-104 TO 9'11. D 9, GAS 800 440 0

S-110 REFTBY
PI-1552

PDT.PDI ON LINE FROM 9MI.D 800 440 0
D-104 TO S-110 & LINE REFTRY
FROM E-113 TO E-105 &
LINE FROM E-105 TO S-109 8"
PDT-1553
PI ON E-113 ON 800 435 0
PI-1554 VESSEL
PI ON INLET TO C-102 8" 120 393 n
PI-1559
PI ON OUTLET OF C-102 8" 120 500 0
PI-1560
PT ON VENT LINE TO E-119 3" 375 422 0
PT-1551
PT ON LINE FROM D-i.ll TO 8" 120 393 0 :
TO C-102
PT-1558
PR ON LINE FROM D-lll TO 8" 9, GAS 120 393 o:
C-102 ;
PR-1558 :1“ ;

• - -r—

r

r.; ..1._ L „
FORM NO (U0)-25B



RECYCLE GAS SYSTEM
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

FLOWSHEET NO. 15
ENG. FLOW SHEET NO. 0P~7 51-570

PAGE______

REVISION.

DATE _____

PREPARED

JOB NO____ 15-1591

_Q______
APRIL 13,

BY

5

1976

(1)

ITEM NUMBER
OR

SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE
&

STATE

(4)

NORMAL
lb/h

FLOW % SP. GR. AT. (9)

1

(10)

S|

X?
> '& LI

Q
. V

A
PO

R
 

q
PR

ES
S.

 P
SI

A
 

— (12)

HSs

(13)

a

d

h
< o 
> u

(14)

§ . 

ii
> o

(15)

Su.

5 a'
“ 5O uj

PRESSURES 
AT NORM. 

FLOW

PRESSURES
AT MAX.

F LOW

PRESSURES 
AT MIN.
FLOW

D
O

W
N

ST
R

EA
M

 
Z

FL
A

SH
IN

G
 

- (19)

p i

(20)

5
n

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

(22)

u

(b)
MAX,

(6)

MIN.

!'/) (8)

Q

0

(16a)

1
UJ
CC
u- ™
■/> ,£SS

(17a)

ill

n6t>)

ii

U 7b)

ill

(16c)

I£ -

II

n 7c)

Z < .

Q S 5

LG ON E-113 ON 1 , BFW 1 .0 0.9 316 84 0

LG-1551 VESSEL
LT ON E-113 1.0 0.9 316 84 0
LT-1552
LAL ON E-113 1.0 0.9 316 84 SEE EXCHANGER 0
LAL-1552 MATERIAL RE0UISITI0N
LAH ON E-113 1.0 0.9 316 84 FOR E-113 0
LAH-1552
LIC ON E-113 1 .BFW 1.0 0.9 316 84 0
LIC-1552
LG ON D-lll 1.WATER 1 .0 1 0 1 20 403 0
LG-1557 0
LAH ON D-lll 1.0 1.0 120 403 HLL AT 3' - 8" 0
LAH-1558 0
LG ON D-112 1 .0 1 .0 i ?n iRQ n
LG-1553
LAH ON D-112 ON 1,WATER 1.0 1 .0 120 +89 HLL AT 3’ - 8" 0
LAH-1554 VESSEL

LG-1555 ON S-109

FORM NO (110)-25B
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RECYCLE GAS SYSTEM
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

job no 15-1591
5

REVISION 0
FLOWSHEET .15 APRIL 13, 1976

ENG. FLOW SHEET NO. OP-751-5 70
PREPARED RV RSB

(1)

ITEM NUMBER
OR

SERVICE

(2)

NOM.
line
SIZE

(3)

FLUID TYPE
&

STATE

(4)

NORMAL
lb/h

FLOW % SP. GR. AT.
(9)

0
1

!

Vi
se

. C
PS

. 
Z

| TEM
P.

 
S

LI
Q

. V
A

PO
R

 
-

PR
ES

S.
 P

SI
A

 
w

LI
Q

. C
R

IT
IC

A
L 

Z
PR

ES
S.

 Ib
/in

2a
 

£2

VA
PO

R
 

-
C

O
M

P.
 F

A
C

TO
R

 — (14)

g > 

Ss> u

(15)

Su.

s I*
O uj

PRESSUK_C
AT NORM. 

FLOW

PRESSURES
AT MAX.

FLOW

PRESSURES 
AT MIN.
FLOW

D
O

W
N

ST
R

EA
M

 
Z

FL
A

SH
IN

G
 

— (19)

U.

i|
2§ A

IR
 

M
FA

IL
U

R
E 

3

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
EV

IS
IO

N
 

K

(5)

MAX.

(6)

MIN.

(7)

O1"

(8)

0

(16a)

I
UJ
£E "5

?!

(17a)

4 di in

niO to £

(16b)

2
fel

(17b)

ili

(16c)

2

It

(17C)

ili
D S 5

:

FT ON LINE FROM D-lll TO 8" 9. GAS 60.000 120 33 24 .022 1 .0 1.38 120 403 0
C-102
FT-1553
FR ON LINE FROM D-lll TO 8" 9, GAS 60,000 120 33 24 .022 1.0 1.38 120 403 0
C-102
FR-1553
FIC ON LINE FROM D-lll TO 8" 9. GAS 60,000 120 33 24 .022 1.0 1.38 120 403 0
C-102
FIC-1553
FT ON STEAM FROM E-113 6" 8. STEAM 9.315 110 33 18 .015 .95 1.31 316 84 n
FT-1554
FR ON STEAM FROM E-113 6" 8,STEAM 9,315 110 33 18 .015 .95 1.31 316 84 0
FT-1554
FT ON VENT GAS TO E-119 3" 9. GAS 2.910 110 33 24 .032 1.0 1.38 37 5 422 n
FT-1551
FR ON VENT GAS TO E-119 3" 9, GAS 2.910 110 33 24 ,032 1.0 1.38 375 422 n
FR-1551
FT ON WATER FROM P-2.11 iV 1.WATER 8.000 110 20 1.0 1 .0 .45 4.0 1 53 494 0
TO S-109
FT-1552
FIC ON WATER FROM P-211 1„WATER 8.000 no 20 1 .0 1 .0 .45 4.0 1 53 494 0
TO S-109
FR-1552 .

FAL ON WATER FROM P-211 iV .1 , WATER 8.000 110 20 1 .0 1 .0 ,45 4.0 1 53 494 n
TO S-109
FAL-1552
FALL ON WATER FROM P-211 ih" 1,WATER 8.000 110 20 1 .0 1.0 .45 4.0 1 53 494 0
ro s-109
FALL-1552 ;

:
FT-1555 PUMP RECYCLE
TO S-109

:

FORM NO (110)-258



RECYCLE GAS SYSTEM
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

JOB NO. 15-1591

FLOWSHEET NO. 15
ENG. FLOW SHEET NO. . OP-751-570

REVISION ________________________

DATE APRIL 13, 1976
PREPARED BY­

(1)

ITEM NUMBER
OR

SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE
&

STATE

(4)

NORMAL
lb/h

FLOW % SP. GR. AT. (9)

S
S

(10)

t/i
o |
U LULA (-
> S' LI

Q
. V

AP
O

R
 

~
PR

ES
S.

 P
SI

A
 

—

LI
Q

. C
R

IT
IC

AL
 

Z
PR

ES
S.

 Ib
/in

2a
 

3

VA
PO

R
 

-
C

O
M

P.
 FA

C
TO

R
 — (14)

§ > 

Ss> o

(15)

Su

5 a 
cr 5
O LI

PRESSURES
AT NORM. 

FLOW

PRESSURES
AT MAX. 

FLOW

PRESSURES
AT MIN.
FLOW

D
O

W
N

S
TR

E
A

M
 

y-

F 
LA

S
H

IN
G

 
“ (19)

IL

2 i AI
R

 
^

FA
IL

U
R

E 
2

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
E

V
IS

IO
N

 
^

<5)

MAX.

(6)

MIN.

(7) (8)

Q

O

(16a)

I
Uj'
a. *>
til
ss

(17a)

i?l
O LA 5

(16D)

<
LU

si
D S

(17b)

ih
Q LA 5

(160

?
tu

5 ~ 

it

(1 7C)

ill

LCV ON BFW TO E-113 xy 1.WATER 9.409 110 33 1.0 .96 .23 20.0 3206 225 84 84 84 NO NO 0 0

LCV-1552
PT)CV ON VF.NT T.TNF, TO 3" 9. GAS 2,910 110 33 24 .032 1.0 375 422 422 141 NO 0 0

E-119
PDCV-1503
FCV ON WATER FROM P-211 iy 1,WATER 8.000 110 20 1.0 1.0 .45 4.0 3206 153 494 494 100 NO NO 0 0

TO S-109
FCV—1552
FT CM ON ANTT-STIRfiF. T.TNE TATER 9. GAS LATER 0 TO BE DETERMINED AFTER 0
FROM 0-117 TO 0-11 SELECTION OF COMPRESSOR VENDOR

P1..06 & P106A RECYCLE
FCV-1555

FORM NO (110)-25B



^fcp-751-750 
^Flowsheet no. 15

FOSTER WHEELER CORPORATION 
RELIEF VALVES 
PROCESS DATA

RECYCLE GAS SYSTEM
PLANT U.S. - ERDA_______ SHEET NO. 1 OF__i.
LOCATION SIOUX FALLS, S.D. BY RKR/RSB DATE APR.29,1976 J0B N0- 15-1591

ITEM NO. (Flow Plan Symbol) PSV- 1555 PSV- 1556 PSV- 1557 PSV- 1563

Service
ON E-113

THERMAL RE­
LIEF ON TUBE 
SIDE C.W.OUT 
LET OF E-105

THERMAL RE­
LIEF ON TUBE 
■SIDE C.W.OUT 
LET OF E-112

ON STEAM 
■OUTLET ON 
C-102 TUR­
BINE DRIVER

Number of Valves Required ONE ONE ONE ONE

In Regular Use ONE ONE ONE ONE

As Spares

Interlocks Required

Fluid and State STEAM COOLING
WATER

COOLING
WATER STEAM

Corrosive Compounds

Flow (Total) at 
Relieving Conditions

gal/min

lb/h 9400 SEE RELIEF 
VALVE TYPE

SEE RELIEF 
VALVE TYPE 24,090

Sp. gr. at Relieving Conditions

Molecular Weight 18.0 18.0 18.0 18.0

Compressibility Factor
-j

Normal Operating Temperature, °F 316 110 110 370

Relieving Temperature°F
2

Relieving (Set) Pressure, lb/in 95 100 100 175
2Superimposed Back Pressure,3 lb/in ATMOSPHERIC ATMOSPHERIC ATMOSPHERIC ATMOSPHERIC

r\

Built-up Back Pressurelb/in

Allowable Accumulation, % 10 10
2Minimum Orifice Area Required, in

Governing Conditions-^ BLOCKED HYDRAULIC
EXPANSION

HYDRAULIC
EXPANSION BLOCKED

Relief Valve Type THERMAL LIQ­
UID RELIEF

THERMAL LIQ­
UID RELIEF

Relief Valve Size

Balanced Type^ NO NO NO NO
j^stal Orifice Area (effective) Provided

153



STARTUP SYSTEM
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

4
0

FLOWSHEET NO. 50 DATE APRIL 14, 1976
ENG. FLOW SHEET NO. . OP-751-602 PREPARED BY­

a) (2) (3) (4)
FLOW % SP. GR. AT. (9) (10) CD (12)

VA
PO

R
 

-
C

O
M

P.
 FA

C
TO

R
 - (14) j (15)

(NOTE
PRESSURES
AT NORM. 

FLOW

PRESSURES
AT MAX.

FLOW

PRESSURES 
AT MIN.
FLOW

D
O

W
N

S
TR

E
A

M
 

^
FL

AS
H

IN
G

 
— (19) (20)

(21)
(22)

ITEM NUMBER
OR

SERVICE

NOM.
LINE
SIZE

FLUID TYPE
&

STATE

NORMAL
lb/h

(NOTE 1)

(5)

MAX.

(6)

MIN.

(7)

^U.

(8)

d
0 ■ i

£|

sir
> 3)

tr «
g £

> S
»r
J a

ii
4 3 

Sr

h> u

1)
s.

1 1
0 uj

(16a)

I
UJ
a. m
si

Sa

(17a)

pi
S S a

(16b)

I

ii

(17b)

I Si
8 S a

(16c)

S
r ~ 

Ii

(1 7C)

if!
O Jo 5

2 i

U

D

5 S

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS
to

UJ

TT ON GAS OTTTT.FT OF D-1SS 1 2" 9.GAS A 343 0

TI-1427 GUAR

TR ON OAS OUTLET OF D-133 12" 343 0

TR-1428

TAH ON GAS OUTLET OF 12" 343 0
n i ss

12” 9,GAS & 343 0
D-1B3 CHAR
TAHH-1428

TI ON GAS INLET TO E-U6 12” 9, GAS 343 0
TI-1431
TI ON GAS OUTLET OF E-116 12" 9, GAS 222 0
TI-1433
TW ON CW OUTLET OF Ifi" 1,CW 110 0
E-116
TW-1432
TI ON LTOTTID OUTLET OF 3" 1.WATER & 343 0
D-lll CHAR

PDAL ON SUCTION OF A" 1,WATER 222 500 PRESSURE RANGE OF 150 PSIA TO 0
P-115A/B MAX 500 PSIA
PDAL-1434
FT ON GAS OUTLET OF D-134 in" 9. GAS 222 PRESSURE RANGE OF 150 PSIA TO 0
PT-1433 500 PSIA
PR ON GAS OUTLET OF D-134 10" 9, GAS 222 PRESSURE RANGE OF 150 PSTA TO 0

PR-1433 500 PSTA

PIC ON GAS OUTLET OF D-134 10" 9, GAS 222 500 PRFSSTTRF RANGE OF 1 SO PSTA TO n
PTC-1433 MAX 500 PSTA

PI ON DISCHARGE OF P-115A 4" 1,WATER 222 605 PRFSSTTRF RANGF AF 9HA PQTA TA _Q____

PI-1429 MAX 500 PSIA
PI ON DISCHARGE OF P-115B 4" 1,WATER 222 605 PRESSURE RANGE OF 200 PSIA TO 0
PI-1430 MAX 500 PSIA

FORM NO (110)-25B THERE IS NO TRUE "NORMAL CASE" FOR THE STARTUP SYSTEM, THEREFORE MAXIMUM CONDITIONS AND/OR RANGES OF OPERATION WILL BE GIVEN. THE STARTUP SYSTEM
WILL SOMETIMES OPERATE WHEN THE GASIFIER IS IN NORMAL OPERATION IN ORDER TO BLOWDOWN CHAR OR COAL. DURING STARTUP ITSELF, THERE ARE DIVERSE 
MODES OF OPERATION SUCH AS CHAR LIGHTOFF, CHAR CASE AND COAL CASE.
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STARTUP SYSTEM
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

JOB NO 15 1591
2 4

REVISION 0
FLOWSHEET NO. 50 APRIL 14, 1976

FNCS. FI OW SHEET NO. OP-751-602 PREPARED BY RSB '■

(NOTE 1)

u> {2) ( 3) (4)
FLOW % SP. GR. AT. (9 (10) (11) (12) (13)

a.

<

ii> u

(14) 1 U5)
(NOTE

PRESSURES
AT NORM. 

FLOW

PRESSURES 
AT MAX.

FLOW

PRESSURES 
AT MIN.
F LOW

(18) (19) (20)
(21)

(22)

ITEM NUMBER
OR

SERVICE

NOM.
LINE
SIZE

FLUID TYPE
&

STATE

NORMAL
lb/h

(NOTE 1)

(5)
MAX.

(6)

MIN.

(7)

l£>

{8}

d
0 C1

g -o|

> a LI
Q

. V
AP

O
R

PR
ES

S.
 P

SI
A

LI
Q

. C
R

IT
IC

AL
 

PR
ES

S.
 Ib

/ln
2a

0 >

> U

i)
So.
i a' a. 50 u

(16a)

1UJ
51 
5s

(173)

iffQ in 5

(16b)

1
u

51

(17b)

7 <1 ra
ITe
851

(16c)

l

5 1

(17C)

ih
gfe! D

O
W

N
ST

R
EA

M
FL

AS
H

IN
G ii.

Si

u

‘A

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

1

£

LT ON D-133 ON 1,WATER & 1 .0 . 7T0 (NOTE 343 500 0
LT-1426 VERSF.T CHAR 9 7) MAX
LG ON D-133 i .n 343 0
LG-1427
LAH ON D-133 1 .0 343 HT.T. AT 5'-4" FROM BOTTOM T.L. 3
LAH-1426
LAL ON D-133 1 .0 343 LLL AT 2'-0" FROM BOTTOM T.L. 0
LAL-1426
T.AT.T. ON D-13 3 1 .0 343 0
LALL-1426
LIC ON D-133 1.0 . 7T0 (NOT R 343 0
LIC-1426 9 a

LG ON TOP OF D-134 l,WATER & 4, — .94 222 0

LG-1431 NAPHTHA.OIL
LG ON D-134 L,WATER & 4, - .94 222 0

LG-1430 NAPHTHA,OIL
LIC.LT ON D-134 1.WATER 1 .0 .96 222 0
LT-1429
T.AH ON D-134 1.WATER 1.0 .96 222 0
LAH-1429
LAL ON D-134 1,WATER 1.0 .96 222 HLL AT 3'-4%" FROM BOTTOM T.L. )
LAL-1429
LG ON BOOT OF D-134 4,TAR/OIL — 1. 35 222 LLL AT l'-0" FROM BOTTOM T.L. 0
LG-1432
LG ON PIPING ITEM FOR ON 4,TAR/OIL - 1. 35 222 0
HOLDING THE OIL FROM VESSEL
D-134
LG-1433
DE ON LIQUID OUTLET OF 3" 1,WATER & 1.0 . 7TO 343 0
D-133 CHAR 9

DE-1426
DT ON LIQUID OUTLET OF 3" 1.0 343 c
D-133
DT-1426
DR ON LIQUID OUTLET OF D-133 3" 1 .0 343 0

DR-1426
DAH ON T.TOUTD OUTLET OF 3" 1,WATER & 1 ,0 . 7T0 343 500 c

D-133 CHAR .9 MAX
DAH-1426

NOTE: (2) SPECIFIC GRAVITY OF 16 WT % SLURRY DEPENDS ON CHAR PARTICLE DENSITY WHICH COULD BE ANYWHERE FROM 20 LBS/CF to 60 LBS/CF.
FORM NO (U0)-25B



STARTUP SYSTEM
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

3
PAGE __________ OF

JOB NO 15-1591

FLOWSHEET NO. 50
REV ISION 

DATE ____

0____
APRIL 14 1976

ENG. FLOW SHEET NO. 0P-751’-6Q2
(NOTE 1) PREPARED BY

RSB

U) (2) {3) (4)
F LOW % SP. GR. AT, (9) (10) (ii) (12)

VA
PO

R
 

“
C

O
M

P.
 F

A
C

TO
R “ (14) (15)

(NOTE
PRESSURES 
AT NORM. 

FLOW

PRESSURES 
AT MAX. 
FLOW

PRESSURES 
AT MIN.
FLOW

(18) (19) (20)
(21)

(22)

ITEM NUMBER
OR

SERVICE

NOM.
LINE
SIZE

FLUID TYPE
&

STATE

NORMALlb/h

(NOTE 1)

Op)

MAX.

(6)

MIN.

(7)

o'

(8)

s Vi
se

. C
PS

.
C
s>
 TE

M
P.

LI
Q

. V
A

PO
R

PR
ES

S.
 PS

IA

LI
Q

. C
R

IT
IC

A
L 

PR
ES

S.
 Ib

/!n
2a

VA
PO

R
C

p/
C

v

1)

Sl

5 a'
“ 5O iij

(16a)

|
UJ
a «3
Sa

Sa

(17a)

7 A io

0^5

(16b)

<

is

(17b)

4 < ro

(16c)

<

§5

(17C)

sli D
O

W
N

ST
R

EA
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
VI

SI
ON

F0 ON BFW MAKEUP TO D-133 3" 1 ,BFW 0 1.0 0 96 .25 14- 7 225 500 DESIGN FLOW OF 30,000 LBS/HR 0
FO—1477
FT ON WATER FROM SLUDGE 3" 1,WATER 28, ?55 110 100 1.0 0 98 .40 4.1 153 500 0
REMOVAL TO D-133
FT-1426
FIL ON WATER FROM SLUDGE 3" 28, ?55 110 100 1.0 0 98 .40 4.1 153 500 0
REMOVAL TO D-133
FIL-1426
FAL ON WATER FROM SLUDGE 3" 28,955 110 100 1.0 0 98 .40 4.1 153 500 0
REMOVAL TO D-133
FAL-1426
FALL ON WATER FROM SLUDGE 3" 1,WATER 28,955 110 100 1.0 0 98 .40 4.1 153 500 0
REMOVAL TO D-133
FALL-1426
FE ON LIQUID OUTLET 3" 1,WATER & 69,993 H2O 110 25 1.0 .7 (NOTE .1 123 343 500 n
FROM D-133 CHAR 5,333 CHAR TC). 9 2) MAX
FE-1428
FT ON LIQUID OUTLET OF 3" 110 25 1.0 .1 123 343 0
D-133
FT-1428
FAL ON LIQUID OUTLET OF 3" 110 25 1.0 .1 123 343 n

n-133 _
FAT ,-1428
FALL ON LTOTTID OUTLET OF 3" 110 25 1.0 .1 123 343 0
D-133
FALL-1428
FTC ON LIQUID OUTLET OF 3" 110 25 1.0 .1 123 343 0
D-133
FIC-1428
FR ON LIQUID OUTLET OF 3" 1,WATER & 69,993 H20 110 25 1.0 •7 ( SOTE .1 123 222 500 0
D-133 CHAR 5.333 CHAR TC). 9 2) MAX
FR-1428
FT.FI ON DISCHARGE OF xy I,WATER 0 1.0 0 96 .25 14.7 222 605 DESIGN FLOW OF 17,500 LBS/HR 0
P-IIS A/B TO SLUDGE MAX
REMOVAL (EXCESS)
FT.FI ON DISCHARGE OF 4" 1,WATER 96,761 110 25 1.0 0 96 .25 14.7 222 605 0
P-11 S A/R TO T)-1 33 MAX
FT-1434
FT ,FI ON DISCHARGE OF 4" 1,WATER 96,761 110 25 1.0 0 96 .25 14.7 222 605 0

1 P-115 A/B TO S-117 1 MAX
FORM NO (110J-25B



STARTUP STSTEM
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

4 4
0

FLOWSHEET NO- 50
DATF APRIL 14. 1976

ENG. FLOW SHEET NO. OP 751-602_______________ PREPARED Pv RSB
(NOTE 1)

(i) (2) (3) (4)
F LOW % SP. GR. AT.

(9) (10) (ii) (12)

VA
PO

R
 

~
C

O
M

P.
 F

A
C

TO
R “ (14) (15)

(NOT!
PRESSURES 
AT NORM. 

FLOW

PRESSURES
AT MAX. 

FLOW

PRESSURES 
AT MIN.
FLOW

(IS) (19) (20)
(21)

(22)

ITEM NUMBER
OR

SERVICE

NOM.
LINE
SIZE

FLUID TYPE
&.

STATE

NORMAL
lb/h

(NOTE 1)

(5)

MAX.

(6)

MIN.

(7) (8}

a

0 M
O

L.
 W

T.

Vi
se

. C
PS

.
& T

EM
P.

LI
Q

. V
A

PO
R

PR
ES

S.
 P

SI
A

LI
Q

. C
R

IT
IC

A
L 
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S.
 Ib

/ln
2a

VA
PO

R
C

p/
C

v

N
O

R
M

. O
P.

 
TE

M
P.

 °F
 ^ (J6a)

I
UJ
a
s =
5s

(27a)

Hi
(16b)

I

5S

(17b)

i
(16c)

I

5 1

(17c)

Hi D
O

W
N

ST
R

EA
M

FL
A

SH
IN

G

TI
G

H
T

1 S
H

U
TO

FF
1__

__
__

__
__

___
__

_
I A

IR
! F

AI
LU

R
E

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
E

V
IS

IO
N

FT-1431
,

FAL ON DISCHARGE OF 4" 1 .WATER 96.761 110 25 1.0 0.96 .25 [14.7 222 605 1 0

P-115 A/B TO S-117 MAX |
FAL-1431 |
FCV ON WATER TO ANNULUS 3" 1,WATER 28,955 110 100 1.0 0.98 .40 4.1 3208 153 500 500 56 NO 0 0
IN D-133 1

FCV-1426
FCV ON BFW MAKEUP TO D-133 3" 1 .BFW 0 1 .0 0.96 .25 14.7 3308 225 500 500 56 NO 0 DESIGN FLOWRATE OF 30,000 LBS/HR 0
FCV ON LIQUID OUTLET OF 3" 1,WATER & 69,993H20 110 75 1.0 .7 TC (NOTE . 1 133 3208 34 3 500 500 56 ! NT) n MINIMUM FLOW STOP 0
D-133 CHAR 5,333 CHAR .9 2)
FCV-142BA 1
FCV ON LIQUID OUTLET OF 3" 1.WATER * fiq.qq'WoO 1 10 35 i ,0 . 7TO (NOTE . 1 1 23 3208 343 500 500 56 NO 0 MINIMUM FLOW STOP 0 ;
D-133 (SPARE FOR ABOVE CHAR 5,333 CHAR .9 2)
VALVE)
FCV-1428-B
LCV ON DISCHARGE OF P-116 4” 1,WATER 96,761 110 25 1.0 0.96 .25 14 7 3208 222 605 605 90 NO 0 (NOTE 3) 0
LCV-1426A
LCV ON LINE FROM P-115A/B 4" 1.WATER 0 1.0 0.96 .25 .4.7 3208 222 605 605 90 NO 0 DESIGN FLOW OF 96,761 LBS/HR o ;
TO D-133 (NOTE 3)
LCV-1426B
LCV ON WATER FROM SLUDGE 3" 1,WATER 34,761 110 25 1.0 0.98 .40 4.1 3208 153 500 500 56 NO 0 (NOTE 4) 0
REMOVAL TO D-134
LCV-1429A
LCV ON DISCHARGE OF P-116 IV 1,WATER 0 1.0 ). 96 .25 14.7 .3208 222 500 500 500 NO 0 (NOTE 4) DESIGN FLOW OF 0 ;
A/B TO SLUDGE REMOVAL 1 17,500 LBS/HR
(EXCESS WATER) LCV-1429B
FCV ON OUTLET OF P-115A 4" 1.WATER ( 30.000 MAX') 110 25 1.0 0.96 .25 14.7 3208 222 605 605 90 NO 0 , YARWAY ARC 0
FCV-1432 I
FCV ON OUTLET OF P-115B 4" 1.WATER HO.000 MAX') 110 75 1 .0 0.96 .25 14.7 3208 222 605 605 90 NO 0 YARWAY ARC n
FCV-1433
PDCV ON GAS OUTLET OF 3" 9,10.GAS ( L0.000 MAX) 25.7 1.0 222 500 NO 0 0
D-134
PDCV-1476
PCV ON GAS OUTLET OF 10" 9.10.GAS 91 . 247 110 75 25.7 1 .0 227. 1 51 151 151 NO 0 0
D-134 TO INCINERATOR ,

PCV—1 43 3A
PCV ON LINE FROM S-117 L2" 9,10.GAS 73.210 1.10 25 21.2 1.0 269 46 46 r 46 1 NO 0 A
rlO INCINERATOR
PCV-1433B
form no (iio)-25B NOTES: (3) THESE TWO VALVES ARE ON SPLIT-RANGE CONTROL. VALVE ON LINE FROM P-116 DISCHARGE OPERATES ON SIGNAL OF 4 TO 12 MV, WHILE VALVE ON P-115 A/B

DISCHARGE OPERATES ON SIGNAL OF 12 TO 20 MV. SIGNAL FROM LT ON D-133.
(4) THESE TWO VALVES ARE ON SPLIT RANGE LEVEL CONTROL FROM LT SIGNAL ON D-134.



FOSTER WHEELER CORPORATION 
RELIEF VALVES 
PROCESS DATA

OP-751-602 
FLOWSHEET NO. 50

STARTUP SYSTEM
PLANT U.S. - ERDA________ SHEET NO. 1 OF__!
r nrATTON SIOUX FALLS. S.D. BY RKR/RSB______ DATE APR, 29.1976 job NO. 15^-1591

ITEM NO. (Flow Plan Symbol) PSV- 1^31 PSV- 1432 PSV- PSV-

Service
ON GAS INLET 
TO E-116

THERMAL RE­
LIEF ON TUBE 
SIDE C.W,OUT 
LET OF E-116

-

Number of Valves Required ONE ONE

In Regular Use ONE ONE

As Spares

Interlocks Required

Fluid and State QUENCHED GAS 
IFIER EFFLUE

- COOLING
TC WATER

Corrosive Compounds H S,COS,NH , 
CHAR

Flow (Total) at 
Relieving Conditions

gal/min

lb/h 153,250 SEE RELIEF 
VALVE TYPE

Sp. gr. at Relieving Conditions

Molecular Weight 22.0 18.0

Compressibility Factor 1.0

Normal Operating Temperature,^ °F 343 110

Relieving Temperature,^ °F 343
2

Relieving (Set) Pressure, lb/in 485 100
2

Superimposed Back Pressure,3 lb/in 10 ATMOSPHERIC

Built-up Back Pressure,^ lb/in^ LATER

Allowable Accumulation, % 10
2Minimum Orifice Area Required, in

Governing Conditions3 BLOCKED IN HYDRAULIC
EXPANSION

Relief Valve Type THERMAL 
LIQUID RELIEF

Relief Valve Size

Balanced Type^ YES NO

Total Orifice Area (effective) Provided •

158



GASIFIER COOLING WATER SYSTEM
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

FLOWSHEET NO. 51
ENG. FLOWSHEET NO. . OP-751-603

job no. 15~1591
PAGE j- ________ OF

REVISION Q____________

APRIL 14, 1976
PREPARED BY_ KKK & RSB

(I)

ITEM NUMBER
OR

SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE
&

STATE

(4)

NORMAL
lb/h

FLOW % SP. GR. AT.
(9)

1

(10)

£ .
° ! 

ss> s- LI
Q

. V
A

PO
R 

~
1 PR

ES
S.

 PS
IA

 
-

LI
Q

. C
R

IT
IC

A
L 

C
PR

ES
S.

 Ib
/in

2a
 

^ (13)

a

K

<

f i
58

(14)

8 > 
Sa
> u

(15)

Si 
“ 5O y

PRESSURES 
AT NORM. 

FLOW

PRESSURES
AT MAX. 

FLOW

PRESSURES
AT MIN.
FLOW

D
O

W
N

ST
R

EA
M

 
Z

FL
A

SH
IN

G
 

-2 (19)

L

(20)

u

h

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

(22)

1
£

(5)

MAX.

(6)

MIN.

(7) (8)

□
0

(16a)

I
UJ
tr

teS
85

(17a)

±1.

8 8s

(16b)

5
fef
8s

(17b)

ib
8fci

(16c)

I
S3
8 a

(17c)

ih
881

TI ON E-106 INLET 6" 1,WATER 166 0TI-1302
TI ON E-106 OUTLET 6" 110 n
TI-1304 ■

TI ON R-101 BOTTOM THROAT 2" 205 0COIL OUTLET
TI-1306
TI ON R-102 TOP THROAT 2" 205 0
COIL OUTLET
TI-1307
TI ON R-102 SLAG MONKEY iy 190 0
COIL OUTLET
TI-1308
TI ON R-103 SLAG SWIPER 2" 1 20 0
COIL OUTLET
TI-1309
TI ON COAL INJECTOR IV’ 130 0
#1 OUTLET
TI-1315
TI ON COAL INJECTOR iy 130 0#2 OUTLET
TI-1314
TI ON COAL INJECTOR #3 IV 130 0OUTLET
TI-1313
II ON COAL INJECTOR #4 ih" 130 0OUTLET
TI-1312
TI ON COAL INJECTOR #5 IV 130 0OUTLET
n-1311
n ON COAL INJECTOR #6 1’V 130 0
OUTLET
n-mo

TI ON CHAR INJECTOR #] IV 1 30 0 :
OUTT.ET
11-1321
n ON CHAR INJECTOR ft? jy_ 1,WATER i 0

ITITT.FT
CI-1320
FORM NO (110)-25B
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GASIFIER COOLING WATER SYSTEM
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

2 7
0

FLOWSHEET NO. 51 APRIL 14, 1976
ENG. FLOW SHEET NO. OP-751-603

PREPARED BY

(1)

ITEM NUMBER
OR

SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE&
STATE

(4)

NORMAL
lb/h

FLOW % SP. GR. AT. (9)

i

(10)

S|

sis> a | L
IQ

. V
A

PO
R

 
—

PR
ES

S.
 PS

IA
 

£
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Q
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R
IT
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/ln
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V
A
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R
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: C
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M
P.

 FA
C
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R —

V
A
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~

C
p/

C
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* (15)

Su.
| |
0 uj

PRESSURES 
AT NORM. 

FLOW

PRESSURES
AT MAX.

FLOW

PRESSURES 
AT MIN.
FLOW

D
O

W
N

ST
R

EA
M

 
Z

FL
A

SH
IN

G
 

2
TI

G
H

T 
~

SH
U

TO
FF

 
S

A
IR

 
^

FA
IL

U
R

E 
2

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
EV

IS
IO

N
 

£

(5)

MAX.

(6)

MIN.

(7) (8)

□
O

(16a)

1Si
U7a)

3 4 TO

is™
8s!

(16b)

<

II
(17b)

ill

87!

(160

l
a
l!

(17c)

W
o 17 5

TI ON CHAR INJECTOR #3 14s" 1.WATER 1 ^0 0

OUTT.ET
TI-13.1 9
TI ON CHAR INJECTOR #4 TV i 'in 0

OUTLET
TI-1318
TI ON CHAR INJECTOR #5 iV 1 TO 0
OUTLET
TI-1317
TI ON CHAR INJECTOR #6 w 1 TO 0

OUTLET
TI-1316
TAH ON R-103 SLAG SWIPER lk" i ?n ALARM @ 145UF 0
COIL OUTLET
TAH-1325
TAH ON R-102 SLAG MONKEY ik" 1 90 ALARM @ 215”F 0
COIL OUTLET
rAH-1324
IAH ON R-102 TOP THROAT 2" 70S AT.ARM 0 ?T0OE n
COIL OUTLET
CAH-1323
TAH ON R-102 BOTTOM 2" 90T ATARM 0 ?.30°F 0
THROAT COIL OUTLET
TAH-1322
TAH ON COAL INJECTOR #1 ik" 130 ALARM @ 155UF 0

OUTLET
TAH-1331
TAH ON COAL INJECTOR #2 ik" 130 ALARM 0 1 ,5‘i0F n
OUTT.ET
TAH-ITIO
TAH ON COAL INJKCTOR #3 Ik" 1 TO AT .ARM 0 1 tiS0F 0
OUTLET
TAH-1329
IAH ON COAL INJECTOR #4 ik" 130 ATARM 0 1 n
OUTLET
rAH-1328
TAH ON COAL INJECTOR #5 ik" 1,WATER 130 AT,ARM 0 1SSUF 0

OUTLET
rAH-1327

FORM NO (110)-25B
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GASIFIER COOLING WATER SYSTEM
FOSTER WHEELER ENERGY CORPORATION 

INSTRUMENT PROCESS DATA

job no. 3-5 1591
PAGE_______ 3__________

FLOWSHEET NO. 51
ENG. FLOW SHEET NO. __ OP-751-603

na-TF APRIL 14, 1976
PREPARED BY. RSB

(1)

ITEM NUMBER
OR

SERVICE

(2)
NOM.
LINE
SIZE

(3)

FLUID TYPE&
STATE

(4)

NORMALlb/h

FLOW % SP. GR. AT.
(9)

i
i

aoj

si
ss > 1 LI

Q
. V

A
PO

R
 

-
pr

es
s, 

ps
ia
 

r:

LI
Q

. C
R

IT
IC

A
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~
PR

ES
S.

 Ib
/in

2a
 

^
V

A
PO

R
C

O
M

P.
 FA

C
TO

R - (14)

g > 
Ss> u

(15)

S L

S a
O y

PRESSURES
AT NORM. 

FLOW

PRESSURES
AT MAX.

FLOW

PRESSURES 
AT MIN.
FLOW

(18)

?

11O J

TI
G

H
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Q
SH

U
TO

FF
 

S

A
IR

 
£

FA
IL

U
R

E 
S

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
EV

IS
IO

N
 

g 
.

(5)

MAX.

(6)
MIN.

(7)

JL

(8)

d
0

(16a)

5
X "3

t; = 
gs D

O
W

N
- 

—

ST
R

EA
M

 
71

Ib
/in

2a
 

- (16b)

<UJ
si

(17b)

T1 < «>III
(16c)

gl

(17c)

illo Ii 5
TAH ON COIL INJECTOR #6 !¥' 1,WATER 130 ALARM @ 155°F 0
OUTLET
TAH-1326
TAH ON CHAR INJECTOR //l iy 130 ALARM @ 155"F 0
OUTLET
TAH-1337
TAH ON CHAR INJECTOR it 2 1*5" 130 AT .ARM 0 155°F nOUTLET
TAH-1336
TAH ON CHAR iNJECTOR #3 14?" 130 ALARM P liyF O
OUTLET
TAH-1335
TAH ON CHAR INJECTOR #4 _iy_ 130 ALARM (a ] 4'i0F 0OUTLET
TAH-1334
TAH ON CHAR INJECTOR #5 i*?" 130 ALARM |3 155°F nOUTLET
TAH-1333
TAH ON CHAR INJECTOR #6 i*?" 130 ATARM # 1 r>OUTLET
TAB-1332
FT ON WATER HEADER TO 4" 74,250 110 100 1.0 0.99 .62 1.3 110 77.9 77.9 0COAL INJECTORS
FT-1301
FIC ON WATER HEADER TO 4” 74,250 110 100 1.0 0.99 ,62 1.3 3208 110 77.9 77.9 0THE COAL INJECTORS
FIC-1301

0FAL ON WATER HEADER TO 4" 74,250 110 100 1.0 0.99 .62 1.3 110 77.9 77.9 SET AT 80% OF NORMAL FLOW 0THE COAL INJECTORS
FAL-1301

FALL ON WATER HEADER TO 4” 74,250 110 100 1.0 0.99 .62 1.3 110 77.9 77.9 SET AT 60% OF NORMAL FLOW 0THE COAL INJECTORS
FALL-1301
FT ON EACH COAL INJECTOR IV 1,WATER 12,375 110 100 1.0 0.99 .62 1.3 110 77.9 77.9 PROVIDE SIX FT’S nINLET FT-1307 THRU FT-1312

FORM NO (110)-25B
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JOS NO. 15-1591

GASIFIER COOLING WATER SYSTEM
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

7

FLOWSHEET NO. 51 1976
FNrt FI OW SHFFT NO. OP-751-603 PREPARED BY RSB

a)

ITEM NUMBER
OR

SERVICE

(2)

NOM.
LINE
SIZE

(3)

PLUID TYPE
&

STATE

(4)

NORMAL
lb/h

FLOW % SP. GR. AT.
(9)

i

(10)

S|!> LI
Q

. V
A

PO
R

 
—

PR
ES

S.
 PS

IA
 

w

LI
Q

. C
R

IT
IC
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ES
S.

 Ib
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2a
 

I
V

A
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-

CO
M

P.
 FA

C
TO

R
 “ (14)

g > 

Is
> o

(15)

S,

| CL
O u

PRESSURES 
AT NORM. 

FLOW

PRESSURES
AT MAX. 

FLOW

PRESSURES 
AT MIN.
FLOW

1 D
O

W
N

ST
R

EA
M

 
w

FL
A

SH
IN

G
 

2

TI
G

H
T 

C
SH

U
TO

FF
 

•£

a
ir
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FA
IL

U
R

E 
2

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
EV

IS
IO

N
 

^

(5)

MAX.

(6)

MIN.

(7)

°o

(8)

9
0

(16a)

?
LI
a. n

(17a)

§ L"
1 a £

(16b)

1
Li

‘A
is

(17b)

ill
gS£

(16c)

!
£ i
n

(17C)

PI
Q fe £

FI FOR EACH COAL INJECTOR W 1,WATER 12,375 110 100 1.0 0.99 .62 1.3 no 77.9 77.9 PROVIDE SIX (6) FIs 0

TNT.ET FT-1 307 TO FT~131?

FAT, FOR FACE COAL ik" 12,375 110 100 1.0 0.99 .62 1.3 no 77.9 77.9 PROVIDE SIX ((>') FALs 0
INJECTOR FAL-1307 TO EACH SET AT 802! of NORMAL FLOW
FAL-1312
FT ON WATER HEADER TO 4" 74,250 110 200 1.0 0.99 .62 1.3 no 93.1 93.1 0
THE CHAR INJECTORS
FT-7304
FTC. ON WATER HEADER FOR 4” 74.250 110 100 1 ,0 0.99 .62 1.3 no 93.1 93.1 0
CHAR INJECTORS
FTC-7 304

FAL ON WATER HEADER TO 4" 74,250 110 100 1,0 0.99 .62 1.3 no 93.1 93.1 SET AT R02 OF WORMAT, FT.OW 0
CHAR INJECTORS
FAL-1304
FALL ON WATER HEADER TO 4" 74,250 110 100 1.0 0.99 .62 1.3 no 93.1 93.1 SET AT 601 OF NORMAL FLOW 0
THE CHAR INJECTORS
FALL-1304
FT ON EACH CHAR INJECTOR 1*5" 74,250 no 100 1.0 0.99 .62 1.3 no 93.1 93.1 PROVIDE SIX (6) FTs 0
INLET
FT-1313 THRU FT-1318
FI FOR EACH CHAR INJECTOR Ik" 74,250 no 100 1.0 0.99 .62 1.3 no 93.1 93.1 PROVIDE SIX (6) FIs 0
INLET
FI-1313 THRU FI-1318
FAL FOR EACH CHAR Ik" 74,250 no 100 1.0 0.99 .62 1.3 no 93.1 93.1 PROVIDE SIX (6) FALs 0
INJECTOR INLET EACH SET AT 80% OF NORMAT, FLOW
FAL-1313 THRU FAL-1318
FT ON WATER LINE TO R-101 2" 24,750 no 100 1.0 0.99 .62 1.3 no 85.7 85.7 0
BOTTOM THROAT
FT-1302
FIC ON WATER LINE TO 2" 24,750 no idol 1.0 0.99 .62 1.3 no 85.7 85.7 0
R-101 BOTTOM THROAT
FIC-1302

FAT, FOR R-101 BOTTOM 2" 1, WATER 24.750 no 100 1 .0 O.QQ .6? 1 .3 110 8 5.7 85.7 SET AT 80% OF NORMAL FLOW 0
THROAT
FAL-1302

FORM NO 1110)-25B



GASIFIER COOLING WATER SYSTEM
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

FLOWSHEET NO. 51
ENG. FLOW SHEET NO. _ OP-751-603

7

DAT F APRIL 14, 1976
PR F PA R F n RV RSB

d>
ITEM NUMBER

OR
SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE
&

STATE

(4)

NORMALlb/h

FLOW % SP. GR. AT. (9)

i

(10)

Si
SP> .i

(uj

a 4
g $
> S
g £
J a LI

Q
. C

R
IT

IC
A
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~

| PR
ES

S.
 tb

/in
Za

 
3 (13)

s
§

Ii

(14)

Si
< 4 > u

(15)

i*
5°a c 5O uj

PRESSURES 
AT NORM. 

FLOW

PRESSURES 
AT MAX. 

FLOW

PRESSURES 
AT MIN.
FLOW

D
O

W
N

ST
R

EA
M

 
~

FL
A

SH
IN

G
 

2

TI
G

H
T 

Z
SH

U
TO

FF
 

S (20)

UJ

< 5

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
EV

IS
IO

N
 

g

(S)
MAX.

(6)

MIN.

(7) (8)

d
0

(16a)

1UJ£ <0

O £

(17a)

4 4 "Im
C U! 5

(16b)

1
h
is

(17b)

ill
Q £»

(16c)

I
II

(17c)

ih
FALL FOR R-101 BOTTOM 2" 1.WATER 24,750 110 100 1.0 0.99 .62 1.3 110 85.7 85.7 SET AT 6QI OF NORMAL FLOW 0THROAT
FAT,T,-~1302
FT FOR WATER TO TOP 2" 24,750 110 100 1.0 o.yy .62 1.3 110 87,8 0
THROAT
FT-1303
FIC FOR WATER TO TOP 2" 24,750 110 100 1.0 0.99 .62 1.3 110 87.8 0
THROAT
FIC-1303
FAL FOR R-101 BOTTOM 2" 24,750 110 100 1.0 0.99 .62 1.3 110 87.8 87.8 SET AT SOI OF NORMAL FLOW 0
THROAT & FALL. FAL-1302
FALL FOR R-102 TOP THROAT 2" 24,750 110 100 1.0 0.99 .62 1.3 110 87.8 87.8 SET AT 60% OF NORMAL FLOW 0
k. FAT, - FAL-l 303
FT ON WATF.R TO SLAG 1W 7,425 110 100 1.0 0.99 .62 1.3 110 97.4 97.4 0
MONKEY
FT-T lO1!
FT0 ON WATER TO SLAG iy 7,425 110 100 1.0 0.99 .62 1.3 110 97.4 97.4 0
MONKEY
ETO-T 305

FAL FOR SLAG MONKEY iy 7.47.5 1] o 100 1.0 0.99 .62 1.3 110 97.4 97.4 SET AT 805; OF NORMAT. FT.OW n
FAT.-1 30 5

FALL FOR ST.AG MONKEY IV 7.425 110 100 1 t0 0.99 .62 1 .3 110 97.4 97.4 SET AT 60% OF NORMAL FLOW 0
FALL-1 305
FT ON WATER TO SLAG iy 15,000 110 100 1.0 0.99 .62 1.3 110 L03.8 103.8 o
SWIPER
FT-1306
FIC ON WATER TO SLAG iy 15,000 110 100 1.0 0.99 .62 1.3 TlO 103.8 103.8 0
SWIPER
FIC-1306
FAL FOR STATIONARY SLAG ih" 1,WATER 15,000 110 100 1.0 0.99 .62 1.3 110 L03.8 L03.8 SET AT 80% OF NORMAL FLOW 0
SWIPER
FAL-1306

FORM NO {no)-25B
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GASIFIER COOLING WATER SYSTEM
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

JOB NO. 15^-1591 _____
PAGE 6___________ OF_______ Z-
REVISION _2__________ _______

FLOWSHEET NO. 51 APRIL 14, 1976
ENG. FLOW SHEET NO. OP-751-603_______________ PREPARED rv RSB__________

(1)

ITEM NUMBER
OR

SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE
&

STATE

(4)

NORMAL
lb/h

FLOW % SP. GR. AT.
(9)

§ V
is

e.
 C

PS
. 

C
dP

 TE
M

P.
 

2 (id

a «

2 2 
> i 
i 2
j a LI

Q
. C

R
IT

IC
A

L ~ 
PR

ES
S.

 Ib
/ln

2a
 

2

V
A

PO
R 

O
C

O
M

P.
 FA

C
TO

R
 “ (14)

S >

> O

(15)

Su. 

i* 5
O uj

PRESSURES 
AT NORM. 

FLOW

PRESSURES
AT MAX.

FLOW

PRESSURES 
AT MIN.
FLOW

D
O

W
N

ST
R

EA
M

 
^

FL
A

SH
IN

G
 

~

TI
G

H
T 

Z
SH

U
TO

FF
 

2 (20)

UJ

ii

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
EV

IS
IO

N
 

m

(5)

MAX.

(6)

MIN.

(7)

U.

(8)

ri
0

(16a)

1
UJ
a ro

s?
Ss

U 7a)

3 ‘I .

8 fes

(160)

5

UJt,i
$ Z

(17b)

ih

(16c)

Sa
li

(17C)

ill
O 5

FALL FOR STATIONARY SLAG ik” 1.WATER 15,000 110 100 1 .0 0.99 .62 1.3 110 103.1 ^.03.8 SET AT 607 OF NORMAT. FT.OW n

qUTPKR

PAT.T.-l ^05

FT AT WATER RETURN TO 6" 232,500 110 100 1.0 0.98 .35 5.5 166 2"H^0g 2"H,0g 0
D-132
FT-1319
FR AT WATER RETURN TO 6" 232,500 110 100 1.0 0.98 .35 5.5 166 2"H.0g 0

D-132

LG ON D-132 ON 1.0 0.98 L66 0

LT-1301 VESSEL
LT ON D-132 ON

ESSEL
1.0 0.98 L66 0

LT-1302 V
LIC FOR D-132 _ 1.0 0.98 L66 0

LIC-1302

LAH FOR D-132 — 1.0 0.98 L66 HLL IS 15" FROM TOP 0

LAH-1302

LAL FOR D-132 _ 1.0 0.98 166 2"H,0g
TAL-1302 LLL IS I'-O" FROM BOTTOM 0

PI ON DISCHARGE OF P-104A 8” L66 130 0

PI-1307
FI ON DISCHARGE OF P-104B 6" 1,WATER [166 130 0

PI-1308
PI ON VENT FROM D-132 IV 9.GASIFIER !l66 2"H„0g 0

PI-1304 EFFLUENT

FORM NO {110)-25B



GASIFIER COOLING WATER SYSTEM
FOSTER WHEELER ENERGY CORPORATSON 

INSTRUMENT PROCESS DATA

FLOWSHEET 51
ENG. FLOW SHEET NO.

JOB NO. 15-1591

;
„„„ APRIL 14, 1976

RSB

U)

ITEM NUMBER
OR

SERVICE

(2)

NOM.
LINE
SIZE

{3)

FLUID TYPE&
STATE

(4)

NORMAL
ib/n

FLOW % SP. GR. AT. (9)

1
2

(10)

oi
U |
O LJH> a LI

Q
. V

A
PO

R 
-

: PR
ES

S.
 PS

IA
 

£ (12)

i s
<J c
4 S
s
u S

V
A

PO
R 

-
C

O
M

P.
 FA

C
TO

R
 ^ (14)

s >
> u

(15)

Su.

si-
« 5
O uj

PRESSURES 
AT NORM. 

FLOW

PRESSURES
AT MAX. 

FLOW

PRESSURES 
AT MIN.
FLOW

D
O

W
N

ST
R

EA
M

 
w

FL
A

SH
IN

G
 

“

TI
G

H
T 

£
SH

U
TO

FF
 

3
A

IR
 

m
FA

IL
U

R
E 

2

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
EV

IS
IO

N
 

m

(5)

MAX.

(6)

MIN.

(7)

^U.

(8)

Q

0

(16a)

1
UJ
a <o

5s

(17a)

isf
0 ui ^

(160)

S
sl
Ss

(17b)

ib

(160

I

II

(17c)

ill
o 17 S

FCV ON WATER HEADER TO 4" 1,WATER 74,250 110 50 1.0 0.99 .62 1.3 3208 no 77.9 52 77.9 NO NO 0 0

COAT, INJECTORS
FCV-1301
FCV ON WATER HEADER TO 4” 74,250 110 50 1.0 0.99 .62 1.3 3208 no 93.1 68.2 93.1 NO NO 0 0

CHAR INJECTORS
FCV-1.304
FCV FOR WATER TO BOTTOM 7" 24,750 no 50 1.0 0.99 .62 1.3 3208 no 85.7 60.8 85.7 NO NO 0 0

THROAT
FCV-1302
FCV FOR WATER TO TOP 7" 24,750 no 50 1.0 0.99 .62 1.3 3208 no 87.8 62.9 87.8 NO NO 0 0

THROAT
FCV-1303
FCV FOR WATER TO L%" 7,425 no 50 1.0 1.99 .62 1.3 3208 no 97.4 72.5 97.4 NO NO 0 0

SLAG MONKEY
FCV-1305
FCV FOR WATER TO SLAG IV 1,WATER 15,000 no 50 1.0 3.99 .62 1.3 3208 no 103.8 78.9 103.8 NO NO 0 0

SWIPER
FCV 1306
LCV FOR BFW MAKEUP TO IV 1,BFW 0 1.0 0.98 .25 18 3208 225 1200 1200 YES NO 0 DESIGN FOR FLOW OF 40.000 LBS/HR 0

D-132 .. 2"H 0e_

LCV-1302
PCV ON NITROGEN PAD FOR IV 14.NITROGEN 0 _ _ 28 .025 1.0 166 NO 0 DESIGN FOR FLOW OF 100 LBS/HR n
D-132
PCV-T303
PCV FOR VENT FLOW TO IV 9,GASIFIER 0 _ 25 .01 1.0 166 24 2"H„0k NO 0 DESIGN FOR FLOW OF 100 LBS/HR 0

FT ARE FROM D-132 EFFLUENT
PCV-1301 AND 8.STEAM

---- 1----------
FORM NO (110)-25B



FOSTER WHEELER CORPORATION 
RELIEF VALVES 
PROCESS DATA

OP 751-603 
FLOWSHEET NO, 51

GASIFIER COOLING WATER SYSTEM
PLANT ERDA COAL GASIFICATION SHEET NO. 1 OF__ 1
LOCATION SIOUX FALLS, S.D. BY RSB________DATE APR. 29,1976 job NO. 15-1591

ITEM NO. (Flow Plan Symbol) PSV- 1302 PSV- 1306 PSV- PSV-
Service

ON OUTLET
OF D-132

THERMAL RE­
LIEF ON TUBE 
SIDE C.W.OUT 
LET OF E-106

-

Number of Valves Required ONE ONE

In Regular Use ONE ONE

As Spares

Interlocks Required

Fluid and State N, STEAM, GAS IF 
IER EFFLUENT

- COOLING 
WATER

Corrosive Compounds H2S,COS,NH3 NONE

Flow (Total) at 
Relieving Conditions

gal/min — —

lb/h 40,000 SEE RELIEF
VALVE TYPE

Sp. gr. at Relieving Conditions

Molecular Weight 22 18.0

Compressibility Factor 1.0

Normal Operating Temperature,^- °F 166 110

Relieving Temperature,^ °F 280
2Relieving (Set) Pressure, lb/in 25 100

2Superimposed Back Pressure,3 lb/in 10 ATMOSPHERIC
2

Built-up Back Pressure,A lb/in LATER

Allowable Accumulation, % 10
2Minimum Orifice Area Required, in

Governing Conditions^ COOLING TUBE 
RUPTURE

HYDRAULIC
EXPANSION

Relief Valve Type THERMAL
LIQ- RELIEF

Relief Valve Size

Balanced Type^ YES NO

Total Orifice Area (effective) Provided •
166 Form 110-
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GASIFIER INJECTOR/BURNER PIPING
FOSTER WHEELER ENERGY CORPORATION 

INSTRUMENT PROCESS DATA

JOR NO. 15-1591
6

0
FLOWSHEET NO. 52

DATE APRIL 26, 1976
ENG. FLOW SHEET NO. OP-751-604

(1)

ITEM NUMBER
OR

SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE&
STATE

(4)

NORMAL
lb/h

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

s
(10)

uT

U 1
O LU 
l/l 1-> £ LI

Q
. V

A
PO

R
 

-
PR

ES
S.

 P
SI

A
 

ri

LI
Q

. C
R

IT
IC

A
L 

Z
PR

ES
S.

 Ib
/ln

2a

VA
PO

R
 

•=
C

O
M

P.
 FA

C
TO

R
 

~ | 04)

S > 

gs
> u

(15)

S'u.

i a
5 20 tu

PRESSURES
AT NORM. 

FLOW

PRESSURES
AT MAX.

FLOW

PRESSURES
AT MIN.
FLOW

D
O

W
N

ST
R

EA
M

 Z 
FL

A
SH

IN
G

 
”

TI
G

H
T 

Z
SH

U
TO

FF
 

£ (20)

LI

ii

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
EV

IS
IO

N
 

B

<:>)

MAX.

(6)

MIN.

(7)

Ji.

(8)

ri
0

(16a)

LUCC

g£

(17a)

7 5 w

Ivi
Q « S

(16b)

<

II
(17b)

ili
Q S s

(16c)
l
gI i

(17C)

IH

II ON SUPERHEATED STEAM 4" 8, STEAM you 0
HEADER TO CHAR BURNERS
TI-1601

PT ON PREHEATED AIR HEADER 8” 14,AIR 800 565 0

TO CHAR BURNERS
PT-IADI
PT ON PROPANE, T.TNE TO T " 14.PROPANE AMR 8Q THREE Ms REQUIRED - ONE FOR 0
BR-102A, BR-102C & BR-102E EACH OF THREE BURNERS
PT-1602, PT-1637, PT-1642
PAL ON PROPANE LINE TO 1" 14, PROPANE AMB 89 THREE PALs REQUIRED - ONE FOR 0
BR-102A, BR-102C & BR-102E EACH OF THREE BURNERS
PAL-1602, 1632, 1642
PALL ON PROPANE LINE TO i" 14,PROPANE AMB 89 THREE PAT.T.s REQUIRED - ONE FOR 0
BR-102A, BR-102C & BR-102E EACH OF THREE BURNERS
PALL-1602, 1632 & 1642
PT ON STARTUP AIR TO IV 14,AIR 120 113 THREE PTs REOTTTRET) - ONE 0
BR-102A, BR-102C & BR-102E FOR EACH DE THREE BURNERS
PT-1603. 1633. 1643

FORM NO (110)-2SB
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INSTRUMENT PROCESS DATA

GASIFIER INJECTOR/BURKER PIPING
FOSTER WHEELER ENERGY CORPORATION

15-1591
. 2 6

0
FLOWSHEET NO. 52 DATE APRIL 26, 1976
ENG. FLOW SHEET NO. . OP-751-604 PREPARED BY­

(i)
ITEM NUMBER

OR
SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE
&

STATE

W
NORMAL

lb/h

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

05

(10)

CO

^ I
U LU
10 H
> « LI

Q
. V

A
PO

R
 

~
PR

ES
S.

 P
SI

A
 

- (12)

s s'

VA
PO

R
 

^
C

O
M

P.
 FA

C
TO

R
 ~ (14)

§<2;
§ > 
Ss> u

(15)

so,
“ 5O tu

PRESSURES 
AT NORM. 

FLOW

PRESSURES
AT MAX.

FLOW

PRESSURES 
AT MIN.
FLOW

D
O

W
N

ST
R

EA
M

 £ 
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

R
EV

IS
IO

N
 

£

(5)

MAX.

(6)

MIN.

(7) (8)

d
0

(16a)'iLU
a: o ?!

(17a)

^ ^ «

Q Li £

(16b)!
ii

(17b)

iif

(16c)

N
li

(1 7c)

ill

FIC ON PREHEATED AIR 8" 14.AIR 125.458 110 25 29 .034 1.0 1.40 800 565 0
HEADER TO (1RAR RTTRNERS
Eir-ifim
FAL ON PREHEATED AIR 8” 125,458 110 25 29 .034 1.0 1.40 800 565 0
HEADER TO CHAR BURNERS
FAL-1601
FAH ON PREHEATED AIR 8" 125,458 110 25 29 .034 1.0 1.40 800 565 0

HEADER TO CHAR BURNERS
FAH-1601
FT ON PREHEATED AIR 8" 125.458 110 25 29 .034 1.0 1.40 800 565 0

HEADER TO CHAR BURNERS
FT-1601
FR ON PREHEATED AIR 8” 125,458 110 25 29 .034 1.0 1.40 800 565 0

HEADER TO CHAR BURNERS
FR-1601
FY ON PREHEATED AIR 8" 125.458 110 25 29 .034 1.0 1.40 800 565 SQUARE ROOT 0

HEADER TO CHAR BURNERS
FY-lfiOl
FFY ON PREHEATF.D AIR 8" 125.458 110 25 29 .034 1.0 1.40 800 ■565 0
HEADER TO CHAR BURNERS
FEY-1 fifll
FFAHH ON PREHEATED AIR 8" 125,458 110 25 29 .034 1.0 1.40 800 565 0
HEADER TO CHAR BURNERS
FFAHH-1601
FFAH ON PREHEATED AIR .8" 14,AIR 125,458 110 25 29 .034 1.0 1.40 800 565 0

HEADER TO CHAR BURNERS
FFAB-160I
FO ON NITROGEN TO 1" 14,N9 (500 MAX) 28 .02 1.0 1.40 100 615 0

AIR HEADER
FO-1602
FT ON 900 PSIG 900“F 3" 8,STEAM 1,513 110 25 18 .031 .94 1.33 900 915 0
STEAM HEADER TO COAL
INJECTORS
FT-1625
FIC ON 900 PSIG 900°F 3" 8, STEAM 1,513 110 25 18 .031 , 94 1.33 900 915 0
STEAM HEADER TO COAL
INJECTORS
FIC-1625

FORM NO (110)-25B



GASIFIER INJECTOR/BURNER PIPING
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

03CD

job no 15^-1591
PAGF 3 6
RFVISION 0

FLOWSHEET NO. 52
OATF APRIL 26, 1976

(1)

ITEM NUMBER
OR

SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE&
STATE

(4)

NORMAL
lb/h

FLOW % SP. GR. AT. (9)

O
2

(10)

$ |

O UJ
U) H> S' LI

Q
. V

A
PO

R
 

~
PR

ES
S.

 P
SI

A
 

—

LI
Q

. C
R

IT
IC

A
L 

~
PR

ES
S.

 Ib
/ln

2a
 

2

VA
PO

R
 

~
C

O
M

P,
 FA

C
TO

R
 ^ (14)

°g
<2;

II> o

(15)

Su.
5 a
a 20 uj

PRESSURES
AT NORM. 

FLOW

PRESSURES
AT MAX. 

FLOW

PRESSURES 
AT MIN. 
FLOW

D
O

W
N

ST
R

EA
M

 
0

FL
A

SH
IN

G
 

-2 (19)

u.

it
2 i A

IR
 

13
 j

FA
IL

U
R

E 
S 
.

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
EV

IS
IO

N
 

£

(5)

MAX.

(6)

MIN.

(7)

oLL

{8}

ri
0

(16a)

I
UJCC m
feS

D
O

W
N

- 
-

ST
R

EA
M

 
^

Ib
/in

2a
 

- (16b)

2

If

(17b)

ih
o[7 5

(16c)

2
£ ~ 

11

(17c)

ik
Q S S

FO ACROSS BYPASS AROUND i” 8.STEAM fSOO MAX') 18 .031 .94 1.33 900 915 0
9nn psifi Qnn°F steam

HEADER TO COAT, TN.TFCTORS
FO-1612
FT ON 250 PSIG, 400°F 6" (19.500MAX) 18 .019 .92 1.33 400 265 0
STEAM HEADER TO COAL
INJECTORS
FT-1613
FIC ON PSTO. 400°F 6" 119.SOOMAXl 18 ,019 .97 1 .33 400 ?65 0
STEAM HEADERS TO COAT,
INJECTORS
FTC—1 ST 3
ft on qnn psto qnn°F stfam 4" 18,487 110 25 18 .031 .94 1.33 900 915 0
HEADER TO CHAR INJECTORS
FT-1614A
FT ON 900 PSIG. 900°F STEAM 4" 18.487 110 25 18 .031 .94 1.33 900 91.5 0
HEADER TO CHAR INJECTORS
FT-1614B
FR ON 900 PSIG. 900°F 4" 18,487 110 25 18 .031 .94 1.33 900 915 0
STEAM HEADER TO CHAR
INJECTORS
FR-1614
FIC ON 900 PSIG. 9000F 4M 18.487 no 25 18 .031 .94 1.33 900 915 0
STEAM HEADER TO CHAR
INJECTORS
FIC-1614
FO ON BYPASS ACROSS 900 1” 8.STEAM (500 MAX') 18 .031 .94 1.33 900 915 0
PSIG, 900°F STEAM HEADER
TO CHAR INJECTORS
FO-1615
FT ON STARTUP AIR TO iy 14.AIR (2100 MAX) 29 .019 1 .0 1 .40 120 113 PROVIDE THREE FTs - ONE FOR 0
BR-102A, BR-I02C, BR-102E EACH LISTED CHAR BURNER
FT-1610, 1640. 1650
FR ON STARTUP AIR TO . iy 14,AIR (2100 MAX) 29 .019 1.0 1.40 120 113 PROVIDE THREE FRs - ONE FOR n
3R-102A, BR-102C. BR-102E EACH LISTED CHAR BURNER
FR-1610. 1640. 1650
7Y ON STARTTIP AIR TO T U" 14.AIR (7100 MAX) ?9 .019 T .0 1 ,40 1 70 113 PROVIDE THREE FFYs - ONE. FOR n
3R-T07A. RR-T 07C. RR-TO^E EACH LISTED CHAR RTTRNRR
?Y-T 6T 0. 1640. T650

FORM NO (U0)-25B



GASIFIER INJECTOR/BURNER PIPING
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

job no. 15KL591
6

0
FLOWSHEET NO. 52 APRIL 26. 1976
ENG. FLOW SHEET NO. OP~751-6Q4_____________ PREPARED pv RSB

(1) (2) (3) (4)
F LOW % SP. GR. AT. (9) (10) (H) (12)

VA
PO

R
 

~
C

O
M

P.
 F

A
C

TO
R

 — (14)

*°s
<29

g >n> u

(15)
PRESSURES 
AT NORM. 

FLOW

PRESSURES
AT MAX.

FLOW

PRESSURES 
AT MIN. 
FLOW

(18) (19) (20)
(21)

(22)

ITEM NUMBER
OR

SERVICE

NOM.
LINE
SIZE

FLUID TYPE&
STATE

NORMAL
ib/ti

(5)

MAX.

(6)

MIN.

(7)

^U-

(8)

ri
0 0

2

w

1
O UJ
1/V 1-> s LI

Q
. V

A
PO

R
PR

ES
S.

 P
SI

A

LI
Q

. C
R

IT
IC

A
L 

PR
ES

S.
 Ib

/in
2a

N
O

R
M

. O
P.

 
TE

M
P.

 °F

(16a)I
UJ
tr «s
tel

32

(17a)

^ . ig’s 
8 teS

(16B)

§
il

U7b)

F < .IrE 
8 tes

(16c)I
El

an
(17c)

III 1 !
L

2 i

EJ

li

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS 0
W

u

FO ON 900 PSIG. 900°F ?" 8.STEAM 3.080 110 25 18 .031 .94 1.33 900 915 PROVIDE STY ROs FOR EACH 0

STEAM TO BR-102A, BR-102B. OF SIX CHAR BURNERS
RR-1020. BR-102D. BR-102E.
BR-102F
FO-1608.1605.1638.1635.
1648.1645
FT ON PREHEATED AIR TO 2" 14.AIR 10.455 110 25 29 .034 1.0 1.4 800 565 PROVIDE SIX FTs FOR EACH 0
OUTER ANNTIT.US ON BR-102A. OF SIX CHAR BURNERS
BR-102B.BR-102C.BR-102D.
BR-102E. BR-102F
FT-1606. 1603.1636.1633.
1646.1643
FR ON PREHEATED AIR TO 2” 14.AIR 10.455 110 25 29 .034 1.0 1 .4 800 565 PROVIDE SIX FRs FOR EACH 0
OUTER ANNULUS ON BR-102A. OF SIX CHAR BURNERS
BR-102B. BR-102C.BR-102D,
BR-102E.BR-102F
DIT TO FIT NUMBERS
FT ON PREHEATED AIR INTO 2" 14.AIR 10.455 no 25 29 .034 1.0 1 .4 800 565 PROVIDE SIX FTs FOR EACH 0
STEAM LINE TO RR-102A. OF SIX CHAR RTTRNERS
RR-102R. BR-102G. BR-102.D.
BR-102.E. BR~102F
FT-1607.1604.1637.1634.
1647.1649
FR ON PREHEATED AIR INTO 2" 14.AIR 10.455 no 25 29 .034 1.0 1.4 800 565 PROVIDE STY FRq FOR EACH 0

STEAM LINE TO BR-102A. OF SIX CHAR BURMERS
BR-102B.BR-102C.BR-102D.
BR-102E.BR-102F
DIT TO FT #'s

FT ON STARTUP PROPANE 1" 14. PROPANE H 230 MAX1 44 .01 n.90 1.13 AMB 89 PROVIDE THREE FTs FOR EACH OF 0
10 BR-102A.RR-1020.BR-1 02E THREE CHAR BURNERS LISTED
ET-1609.1639.1649
FR ON STARTTIP PROPANE TO 1" 14.PROPANE (1230 MAY! 44 .01 0.90 1 .13 AMB 89 PROVIDE THREE FRs FOR EACH OF 0
RR—10?A.RR—T 020.RR—1 0?E THREE CHAR BURNERS LISTED
FR-1609,1639.1649
FIC ON STARTUP PROPANE TO 1" 14,PROPANE- (1230 MAX) 44 .01 0.90 1.13 AMB 89 PROVIDE THREE FICs FOR EACH OF 0
BR-1Q2A.BR-102C.BR-102E THREE CHAR BURNERS LISTED
FIC-1609,1639.1649

FORM NO {110)-25B



171

INSTRUMENT PROCESS DATA

oASIFIER INJECTOR/BURNER PIPING
FOSTER WHEELER ENERGY CORPORATION

FLOWSHEET NO. 52
ENG. FLOW SHEET NO. OP-751-604

JOB NO. 15 1591 6
REVISION 0
DATE APRIL 26, 1976
PREPARED BY.

(i)
ITEM NUMBER

OR
SERVICE

(2)
NOM.
LINE
SIZE

(3)
FLUID TYPE

&
STATE

(<i)
NORMAL

lb/h

FLOW % SP. GR. AT. (9)

05

no)

uiCl •
U. 5 o u
V) H
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Q
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A
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R
 

~
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ES
S.

 PS
IA
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MATERIAL REQUISITION

FOSTER WHEELER PAGE i OF 13

FOR ERDA-EE F.W.REF. REQUISITION NUMBER DATE
SITE NSP Lawrence Station, Sioux Palls. S.D. 1^91-1 ^9 VA U 22 ft 6
MATERIAL Coal & Char Gasifier Injectors SUPERSEDED BY CHANG E NO.:

BR-101 A-P and Cl 5-lit-76
BR-102 A-P C2 C5

C3 C6

MEEX

I SCOPE 
II GENERAL

III BASIS OP EESIGN - COAL INJECTORS 
IV BASIS OP DESIGN - CHAR BURNERS 
V DRAWINGS
TI STANDARDS AND SPECIFICATIONS

J P.O.NO. SUPPLIER:
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foster wheeler corporation
MATERIAL REQUISITION NO.: 1$91-1593A 
CHANGE NO.

I. SCOPE

PAGE 2

This requisition calls for the design and fabrication of 6 coal injectors 
and 6 char gasifier injectors for operation in a two-stage pressurized coal 
gasifier. The injectors for pulverized coal injection into Stage II of the 
gasifier, and injectors for char/lime stone injection into Stage I of the 
gasifier are to be both designed and provided by FWEC Research Department 
and/or vendor.

ITEMS
BE 101A thru P Coal Injectors 
BE 102A thru F Char Burners

II• GENERAL C-l

A. The design of all equipment of vendor's 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.

B. The following is required by EEDA-FE:

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

"This contract or purchase order pertains to the performance of EEDA-FE 
contract no. li|-32-0001-1921 between the United States and Foster Wheeler 
Energy Corporation and the sub contractor agrees that the Contracting 
Officer, EEDA-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 competitively advertised procurements, 
or standard "off the shelf" purchases of equipment or the subcontract or 
purchase order which is 110,000 or less.

III. BASIS OF DESIGN - COAL INJECTORS

A. Number of coal injectors: Six (6)

B. Materials injected - all flowrates reflect total flow to all six injectors.

1. Pulverized Coal
a. Type

1. Base Case: Illinois No. 6
2. Alternate Coals

a. Colstrip
b. Big Horn
c. Rosebud
d. North Dakota Lignite
e. Pittsburgh Seam No. 8
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^feoSTER WHEELER CORPORATION^WATERIAL REQUISITION NO.: 1591-1593ACHANGE NO. PAGE 3 OF 13

III. BASIS OF DESIGN - COAL INJECTORS Cont'd

B. Materials injected Cont'd

1. Pulverized Coal Cont'd
b.
c.

d.
e.
f.
g.

Coal Analysis - See Table I
Flowrates 1+0,000 Ibs/hr of coal containing l+.S^ by wt. total 

moisture 
Temperature s 200°F
Coal particle size distribution - see Figure 1 on Page 1+ 
Particle density; 90 to 100 lbs/ft^
Pressure; 535 psig upstream of Petrocarb's "mix-tee" at 100%< 

plant capacity (also see Sections II.E.2 and II.B.2)
2. Transport gas (as used by Petrocarb for coal and char feeding).

a. Gas types clean process gas
b. Typical Compositions

Species Volume %
.01

11+.31
20.19
6.61+
1+.10
Sh.lk

.01
0
0

100.00
c. Flowrate; 9399 Ib^hr
d. Temperatures; 350 F throughout entire operating range.
e. Compressibility factors 1.0

3. Process Steam (During normal gasifier operation)

a. Types High pressure superheated steam.
b. Flowrate; 1513 lbs/hr
c. Temperature; 900°F ^ , „ , , .
d. Pressures 900 psig } upstream of contro1 valve

i+. Quench Steam During "Char Liftoff", Startup Case C-l
a. Type Steams 250 psig saturated (1+05°F)
b. Flowrates 17,225 lbs/hr

5. Quench Steam During "Char" Startup Case C-l
a. Type Steams 250 psig saturated
b. Flowrate; 3Wl5 lbs/hr

17.5
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FIGURE 1; COAL PARTICLE SIZE DISTRIBUTION
0.2 0.1 0.0599.S 99.81000'

CUMULATIVE WF/o THRU

Page k of
 13



EUSTER WHEELER CORPORATION
|Herial REQUISITION NO.: 1591-1593A
WNGE NO. PAGE 5 OF 13

III. BASIS OF EESIGN - COAL INJECTORS Cont'd

C. Pressure considerations

1. Normal operating pressure of Stage II Gasifier: L|i|0 psig

2. Design pressure drop of injector at full capacity: £0 psi

3. Atmospheric pressure: lii.O psia

D. Temperature considerations

1. Normal operating temperature of Stage II Gasifier: l800°F.
2. Maximum operating temperature of Stage II Gasifier: 2100°P.

E. Turndown

1. Capacity: Coal, transport gas and steam will range from 100% to 2$%
of flowrates given herein.

2. Pressure at injector inlet flange:
; Throughout PSIG, at Injector Flange
100% 1+90
50% 238
33 1/3%
23% 112

P. Injector Orientation

Six injectors to he located radially, 60° apart, positioned upwards C-l
and directed towards the longitudinal axis of Stage II of the gasifier.
Angle of upward position to the horizontal to he i|0° and later confirmed 
hy FWEC Research Department, based on results of "Cold Plow" model studies.

G. Startup Considerations (Design) - During "Coal" Startup Case

1. Coal: 16, 797 lbs/hr @ 200°P

2. Process Steam: 0 lbs/hr

3. Coal transport gas: 3760 lbs/hr of nitrogen @ 350°P.

177



FO
R

M
 136

-2
3

FOSTER WHEELER CORPORATION MATERIAL REQUISITION NO.: l$9I-l$9%.
CHANGE NO.

17. BASIS OF DESIGN - CH&R BURNERS
A. Number of Char Burners Six (6)
B. Materials injected - All flowrates reflect total flow to all six injectors

1. Char
a. Typical Analysis

Species Vt.%

Carbon 82.8
Ash 17.2

100.0
b. Plow rates

1. Normals 32»849 lbs/hr
2. Designs 1(0,000 lbs/hr

c. Temperatures 800°P normal, 830°F maximum.
d. Particle densitys 20 to 60 Ibs/ft^
e. Pressures 540 psig upstream of Petrocarb's mix-tee, at 100^

plant capacity (see Sections II.B.2 and III.E.2)
f. Particle size distribution

Micron Size Normal, lbs/hr Design, lbs/hr
< .5 0 0
.5 to 1.79 19 23

1.79 to 3-78 50 61
3.78 to 9.77 341 416
9.77 to 13.28 246 300

13.28 to 32.02 1643 2001
32.02 to 64.32 3613 4399
64.. 32 to 100 3942 48oo
100 to 109.i+9 986 1201
109.1+9 to 186 6405 7800
186 to 212 1806 2198
212 to 276 3614 4400
276 to 358 1971 2400
358 to 416 986 1201
416 to 582 1971 2400
582 to 2000 5256 6400

32,849 40,000

Transport gas (used by Petroc arb for coal and char feeding)
a. Gas types clean process gas
b. Typical composition - see Section II, B.2
c. Flowrates 7580 Ib/hr
d. Temperatures 3f>0 F throughout entire operating range.
e. Compressibility factors 1.0

C-l
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Ater wheeler corporation^I^RIAL REQUISITION NO.: 1591-1593A CHANGE NO. PAGE 7 OF 13

IV. BASIS OF DESIGN - CHAR BURNERS Cont'd
B. Materials injected Cont'd

3. Process Steam
a. Types High pressure, superheated steam 
t>. Flowrates 18,14.87 Ib/hr
c. Temperature s 900°F O , „ x t n
d. Pressure 900° psig J upstream of contro1 vaIve

I4.. Process Air (not including slipstream air)
a. Flowrates:

1. Normals 123,738 lbs/hr
2. Designs 130,320 lbs/hr

b. Temperatures 800°F
c. Pressures $Ul psig (upstream of control valve at 100% plant

capacity).
3. Slipstream Air (used by Petrocarb for limestone feeding)

a. Flowrates:
1. Normals 1720 lbs/hr
2. Designs 2680 lbs/hr

b. Temperatures 110°F
c. Pressures 570 psig (upstream of Petrocarb control valve at 100%

plant capacity).
6. Limestone (for fluxing slag)

a. Flowrates:
1. Normal: 900 lbs/hr
2. Designs liiOO lbs/hr

b. Temperature: Ambient
c. Pressures 5^0 psig upstream of Petrocarb's "mix-tee" at 100%.

plant capacity. Also see Section III.E.2.
d. Particle Size Disbribution

100% passes through llj. tyler mesh 
70% passes through 200 tyler mesh 
30% passes through 325 tyler mesh

e. Approve density: 103 lbs/ftJ
C. Pressure Considerations

1. Normal operating pressure of Stage I of gasifier: psig.
2. Design pressure drop of injector at full capacity: 50 psi.
3* Atmospheric pressures li+.O psia.

D. Temperature Considerations 
Normal Stage I Gasifier operating temperature s 2800°F.
Maximum Stage I Gasifier operating temperature: 3000°F.

1.
2.
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FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: l$91-l$93k
CHANGE NO. PAGE 8

IV. BASIS Q-P DESIGN - CHAR BURNERS Cont'd

E. Range of operation (not including char lightoff. See III G.2).

1. Capacity? Char, transport gas and steam can range from 117% to 30%
of the normal flowrates given herein.

2. Pressure at injector inlet flanges

Plant Througlrput PSIG, at Injector Flange

117% U96
100% J496
5o% 2I4I
33 1/3% 156
30% 139

P. Burner Orientation

Six injectors are to he positioned tangentially to a 15" diameter 
flame circle and semitangentially to the gasifier shell as shown helows

SHELL OF GASIFIER 
(STAGE I) - , \

\

\

/

A
/

/
/

/

\ ^
A ^

TYPICAL CHAR BURNER

.... FLAME CIRCLE

Burners are 60° apart and in a horizontal plane.
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«LOSTER WHEELER CORPORATIONTERUL REQUISITION NO.: 1591-1593-A
ANGE NO.

IV. BASIS OF DESIGN - CHAR BUEMERS Cont'd

PAGE $ OF 13

G. Start-up Conditions
1. Initial heatup of gasifier.

a. Beginning of heatup
* 1. Propane use: 970 lhs/hr @ 77 S'.

2. Steam to burners 5830 lbs/hr (900°P, 900 psig).
3. Airs 1620 lbs/hr @ 800 F
k. Stage I temperatures 2500°F 
5. Chars 0 lbs/hr

b. Near end of heatup.
* 1. Propane uses 1230 lbs/hr @ 77°F

2. Steam to burners 7390 lbs/hr (900°F, 900 psig)
3. Air: 2132 lbs/hr @ 800°F Q
2+. Stage I temperature s 2710°F 
5. Chars 0 lbs/hr

*Char burner to have 10si turndown ability when firing propane
2. Char Lightoff Case

a. Char flowrate: 6,666 lbs/hr @ ambient temperature
b. Airs 21*,657 lbs/hr @ 800 F
c. Char transport gass 1,200 lbs/hr of nitrogen @ 330°F
d. Process steams 2285 lbs/hr (900°F, 900 psig)
e. Propanes Required as necessary to ignite char (say propane

maintained at max. flow of 1230 lbs/hr).
3. Char Case (design maximum for Start-up) C-l

a. Char flowrates 13,332 lbs/hr @ ambient temperature
b. Airs i|9,31^ lbs/hr @ 800°F.
c. Char transport gass 2,lj.OO lbs/hr of nitrogen @ 350°F.
d. Process steams ij.,569 lbs/hr (900°F, 900 psig)
e. No propane normally required.

if. Coal Case (Design Maximum for Start-up)
a. Char flowrates 13,332 lbs/hr @ ambient temperature.
b. Air: 6l,l|79 lbs/hr @ 350°F.
c. Char transport gass 2,1+00 lbs/hr @ 330°F.
d. Process steams 15,800 lbs/hr (900°F, 900 psig).
e. No propane normally required.

V. DRAWINGS
A. Drawings of the Coal Injector, OP 763-38 and the Char Injector OP 763-37 

are contained on pages 12 and 13.
These sketches are offered as a guide in the design of these two items of 
equipment. The vendor is required to review these designs, offer his own 
or improve on the sketches to facilitate fabrication, operation and 
Maintenance.
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FOSTER WHEELER CORPORATIONMATERIAL REQUISITION NO.: 1591-1593ACHANGE NO. PAGE 10 OF 13

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

requisitions
1. 1590-50A2 Gaskets and Surface
2. 1590-8211 External Insulation
3- 1590-8311 Painting
h. 1590-9211 Preparation for Shipment
5. 1590-1200B General Notes

C-l
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COAL PROPERTIES Illinois No. 6 Colstrip Montana Big Horn Rosebud North Dakota Lignite* Pitt. Seam No. <
Pulverized Dry Received Dry Received Dry Received Dry Received Dry Received Dry

Proximate Analysis, Percent by Weight:
Moisture 4.2 0 28.0 0 22.96 0 22.43 0 34.73 0 3.53 0
Volatiles 34.2 35.70 27.8 39.0 32.26 41.88 30.98 39.94 25.59 39.21 37.88 39.63
Fixed Carbon 52.0 54.28 35.2 49.5 40.57 52.66 39.97 51.53 31.68 48.54 50.21 52.59
Ash

Ultimate Analysis, Percent by Weight 
(Moisture and Ash Free):

9.6 10.02 9.0 11.5 4.21 5.46 6.62 8.53 8.00 12.25 7.36 7.71

Hydrogen 5.9 5.08 4.92 4.93 4.88 5.25
Carbon 77.4 76.84 75.13 77.57 73.45 79.39
Nitrogen 1.4 0.79 1.14 0.79 1.25 1.71
Oxygen 11.0 16.16 18.18 16.06 19.84 2.88
Sulfur 4.3 1.13 0.59 0.60 0.56 3.07
Chlorine (0.04) — 0.04 0.05 0.02 —

Gross Heating Value, Btu/lb
Net Heating Value, Btu/lb

12,330+
11,803+

11,160 11,928 (dry) 12,086 (dry) 11,180 (dry) 14,017 (dry)

Hardgrove Grindability 50 50 40 55 37-815 64

SLAG PROPERTIES Assume
Jackson

Northern State 
Power’s Coal

Unknown County 
and Bed

Assume 
Richmond DO Baukol-Noonen

Consolidated 
Loveridge Slack

Analysis, Percent by Weight:
Silicon Dioxide 49.3 32.0 22.1 21.9 26.0 39.62
Aluminum Trioxide 22.3 21.0 15.5 13.8 13.1 22.01
Iron Trioxide 19.5 0.5 6.4 5.9 6.6 20.72
Titanium Dioxide 1.2 0-5 1.2 0.7 0.3 0.84
Phosphorous Pentoxide 0.06 6.0 0.11 0.46 0.1 0.74
Calcium Oxide 1.7 17.0 18.9 31.4 21.9 7.60
Magnesium Oxide 0.8 4.0 6.6 10.4 5.5 1.38
Sodium Oxide 0.4 0.3 1.0 0.3 11.3 2.11
Potassium Oxide 2.2 0.3 0.4 0.3 0.4 —

Sulphur Trioxide 1.0 16.5 26.2 12.6 12.8 0.46
Unaccounted for 1.54 1.9 1.59 2.24 2.0 4.52

Ash Temperatures, °F:
Initial Deformation 2130

Reducing Oxidizing 
2150 2220 2260 2450 2202 2020

Softening (Tcv) 2180 2200 2280 2380 2490 2250 2080
Fluid 2470 2250 2320 2470 2540 2324 2280

Silicon, Ratio T 69.1 54.2 40.9 31.47 43.33
Average Molecular Weight 71.18 64.74 65.53 58.00 50.19
Viscosity at 2600°F, Poises 150 19 3 3 3
Specific Gravity 1.47 1.47 1.58

*Average of 100 coals
tFor coal containing moisture and ash
iDepends on moisture content
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MATERIAL REQUISITION

^jjj FOSTER WHEELER ENERGY CORPORATION PAGE 1 OF
FOR -HTR-nA-w. F. W. REF. i c;_i c;qn REQUISITION NUMBER DATE
SITE NSP - LAWRENCE STATION SIOUX FALLS. S.D. 1^91-1918-A 6/nhZ
MATERIAL SLIPSTREHM AIR DRYER PACKAGE Item A-101 SUPERSEDED BY CHANGE NO.:

nnwn wn i )t_T9_nnm _n ^91 Cl 4/15/76
C2 C5
C3 C6

INDEX

I. SCOPE

II GENERAL

III PROCESS BASIS OF DESIGN

IV MECHANICAL SPECIFICATIONS

Y CYCLE OP OPERATION

VI SITE CONDITIONS

YII UTILITIES AVAILABLE

VIII REFERENCES
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FOSTER WHEELER 'CORPORATION
JttERUl REQUISITION NO.: I '^I-1.91 3-A^piGE NO. 1 PAGE

I. SCOPE

This requisition covers the design, fabrication and supply of a package unit 
for the drying of air (used for conveying of Limestone). To include all regenera­
tion facilities and instrumentation.

ITEM A-101

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 applicable providions of the 
latest revisions of the following codes and the Foster Wheeler 
Corp. standards (see Section VIII references).

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. li;-32-0001-l521 between the United States and 
Foster Wheeler Energy Corporation and the sub contract agrees 
that the Contracting Officer, EEDA-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 order which is $10,000 or less.

C. The system shall be furnished completely fabricated, erected, piped, 
wired and tubed as an integrally mounted system on a skid. The system 
shall include all necessary valves and piping to isolate and bypass the 
individual components independtly of any of the other components. The
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FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1591-1913-A
CHANGE NO. 1 PAGE 3 OF b

II. GEmAL (Cont'd)

C. Vendor shall supply a completely operable'system requiring only purchaser's 
inlet anri outlet piping connections, and one three phase feeder cable 
I4.6OV, 60 HZ, of a size suitable for Vendor's blower, Electric heater's, and 
control circuit load. The package shall include (but not be limited to) 
the initial dessicant charge, all pressure gauges, thermometers, relief 
valves, flow indicators and all the necessary appurtenances for a complete 
system.

III. PROCESS BASIS OF DESIGN

A. Air Peed to Bryer

1. Temperature

2. Pressure

3. Design flowrates

110°P

576 PSIG

298I{. lbs/hr Air 
5 lbs/hr Water

I4.. Water content

Design: Air saturated with water vapor at 110°P & 576 PSIG

B. Outlet Air Requirements

1. Dew Point of minus 30°P measured at 570 PSIG

2. Capacities of Dried Air

a. normal : 590 SCM

b. design 1 650 SCEM

c. Allowable pressure drop: 5*0 PSI maximum through entire package

IV.

V.

MECHANICAL SPECIFICATIONS

A. Design Temperature : l60°P

Design Pressure : 635 PSIG

B. General Notes 1590-llOOB shall be considered part of the req.

General Notes 1590-1300B shall be considered part of this req.

C. All instruments and controls furnished as part of this requisition shall be
- identified as to make and model number and be subject to purchaser's approval.

CYCLE OF OPERATION

Vendor to provide an eight hour semi-automatic cycle.
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SITE CONDITIONS
1. Altitude (above sea level) - 1315 ft.
2. Atmospheric Pressure - 14.0 PSIA
3. Design Temperature - Winter - (-) 25°F

- Summer _ (+) 93°F
4. Location _ Indoors in Comp. Bldg.
5. Type of Operation - Continuous
6. Earthquake & Wind Loading - (See Spec. 1590-40A1)

UTILITIES
1. Power Motors

200 HP & above - 4000 V, 3 0 60 HZ
3/4 HP thru 150 HP - 460 V, 3 0 60 HZ
l/2 HP & Below — 115V, 1 0 60 HZ
(Vendor to advise connected loads at each voltage level)

2. Vendor to supply panel for 460 V connect only.

Vendor shall supply all other voltages as required.

3. Regeneration heat by Electrical Power.

VIII. REFERENCES

(Shall be considered part of this requisition)

1590-10A1
1590-38A3
1590-40A1
1590-50A2
1590-50A4
1590-92A1
1590-96A2
1590-llOOB
1590-1300B

Welded Unfired Pressure Vessels 
Induction Motors
Wind, Snow & Earthquakes Loading
Gaskets & Surface Finish for Bolted Flange Joints
Dim. Of Non-Std. Gaskets & Surface Finish for Proper Compression
Preparation of Shipment
Equipment Noise Control
General Notes - Vessels
General Notes - Mechanical
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MATERIAL REQUISITION
FOSTER WHEELER PAGE 1 OF#

FOR ERDA - FE F.W.REF. 13-1591 REQUISITION NUMBER DATE
SITE Sioux Falls. South Dakota 1591-13h3 D i10/27/75
MATERIAL Char Recovery Cyclones (A-102) SUPERSEDED BY CHANGE NO.:
Item Nos. S-102. S-103 and S-110 Cl 2-9-76 C'L
Contract No. ERDA-FE-1 i|.-32-000l-1 $21 C2 C5
Location - NSP, Lawrence Station. Sioux Falls. S.D. C3 C6

I. GEHERAL

This requisition covers the design of a cyclone system for recovery 
of Char in the operation of a pressurized coal gasification pilot 
plant. Vendor shall quote a complete system including all equipment 
to perform a prescribed amount of Char Recovery from gas streams 
as described herein. The corresponding equipment required is listed 
below and is depicted in Figures 1 and 2 on Section V of this 

j requisition.

jj All equipment shall be designed for continuous operation. The
| system will be installed outdoors at the site location of Northern
j. State Power Company, Lawrence Generating Station, Sioux Falls,jj South Dakota.

Erection of all equipment will be by others.

II. SCOPE OF SUPPLY

' A. The Char Recovery Cyclone system shall consist of the following
j equipment:

i Item Number Description
[•

i S-102 First Stage Char Removal Cyclone
■ S-103 Second Stage Char Removal Cyclone

S-110 Recycle Gas Cyclone

1 B. Vendor shall supply Trickle Valves for S-102 and S-103.
j C. Vendor shall specify dipleg diameter and any required dipleg

aeration. If aeration is required, then vendor shall specify 
quantity and interval of such aeration. (See Section V, Fig. 2).

D. Vendor shall guarantee the delivery of solids discharges from 
cyclones to receiving vessels. Vendor is given the option
of supplying diplegs should this be necessary to insure guarantee 
of solids delivery. (See Section V, Fig. 2).

E. Some cyclones may have to be "High Efficiency" cyclones of the 
tube-type, or equivalent, in order to achieve efficiencies required 
herein.

I P.O.NO. SUPPLIER:
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III. APPLICABLE SPECIFICATIONS
A. The following Poster Wheeler Energy Corporation specifications 

are an integral part of this requisition.
1. General Notes for Mechanical Equipment, 1590-1300A, lev. C-l.

B. Equipment shall he furnished in accordance with the applicable 
provisions of the latest revisions of the following codes, 
specifications, etc:
1. Pressure Vessels - ASME XJFV Code, Section VIII„, Stamp required.

C. Welding
1. Vendor shall submit all welding procedures to Poster Wheeler 

Energy Corporation for review and approval before any welding 
begins.

D. Noise Specification
1. Noise level, shall conform to the requirements of OSHA or any 

local, city, county or state code with more stringent requirements. 
Seller shall furnish data for the whole unit indicating its 
conformity to this requirement.

2. The following minimum requirements shall also apply:
a. Permissible noise level JO 3)B(A)
b. Estimated duration of worker exposure 2 hours per day
c. Reference sound pressure level .0002 microbar
d. Worker exposure location is at 3 feet horizontal distance 

and at 5 feet height above floor level from any noise 
source located within the unit.

IV. DEFINITION OP STREAMS IN FIGURE 1 - Table I

Stream Numbers Definitions

1 Gasifier Effluent Q&s and Char. Stream properties
are given on Sections VI - A and Bo 

3 Recycled Char and Gas. Stream properties are given
on Sections VI - A and B. All Char particles in this 
stream will be less than 186 microns for the case 
where the particle density is 20 Ibs/ft^. All 
Char particles in this stream will be less than 
100 microns for the case where the particle density 
is 60 lbs/ft3. Vendor to supply flowrate and size distrib. 

U Bottoms from S-110. Vendor to supply flowrate and
size distribution of Char.

7 Overhead from S-103. Vendor to supply flowrate and
size distribution of Char.
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TV. DEFINITION OF STREAM IN FIG0HE 1 - Table 1 (Cont'd")

Stream Numbers Definitions

9 Overhead from S-110. Vendor to supply 
flowrate and size distribution of Char.

10 Overhead from S-102. Vendor to supply 
flowrate and size distribution of Char.

13 Bottoms from S-102. Vendor to supply flowrate 
and size distribution of Char.

11+ Bottoms from S-103. Vendor to supply flowrate 
and size distribution of Char.

15 Combined Char heavies from bottoms of S-102 & 103. 
Vendor to. supply flowrate and size distribution 
of Char.

Note that the Char recovery cyclone system must be capable of handling 
two separate cases involving a minimum and maximum Char particle 
density (for density details see Section VI-B-5). Thus the vendor 
is to supply the flowrate and size distribution for the above streams 
as corresponds to each of the two density cases.
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Y. CHAR BECOYSaY CYCLOMS SYSTEM

Figure 1 System Sketch
GAS TO WASTE N£AT RUCOVeRi (&Y OT^SRS)

Whe*} PAfLricte peAjsny n GO
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FOSTER WHEELERMATERIAL REQUISITION NO.:CHANGE NO. 1 1591-13U3 D PAGE 5 OF 1m
V. CHAR HEOOYEBX "CYCLOHE SYSTEM (CONT«D)

Figure 2 Details for Dipleg Discharges of S-102 and S-103

. S5*102 DlPL£6 W/7RICKLS V/KME''

CHAR SEAL For

£-102 Ait£Rk>ar£ A
S>tPL£6 Ewry'
(0 J

<r

cxa

/

1 1
1 •

7V7V

3^—-

TTTV

S-103 DIPLEG, w/TRICfGLE VAL\/£

REFRACTORY UdED

€-103 ALT£*HATE 
DIPLEG EfJTKY POlK/r 0)

1>
K\<5AS SPAMER

tfo PROMOTE 3£2> fLOttoZA-itOkl)

EomS,1\UG, GAS

Notes:

1. Cyclones S-102 and S-103 discharge to the same mnn.-r- Seal Pot,
2. Gbar Seal Pot will be supplied by others.
3. Char Seal Pot design temperature is 21'9)0F| expected operating 

temperature approximately 1600 to 2000°F.
4* The Char Seal Pot is to be maintained at a pressure approximately 

equal to the Hopper/Dipleg flange pressure at the first of the 
cyclones that discharge into it. (i.e. for the S-102 and S-103 
eyclonas, the Char Seal Pot will be maintained at about the Hopper/ 
Dipleg flange pressure of the S-102 cyclone).
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TE. BASIS OF DESIGN

(1)

(1)

(!)
m
(1)
(1)
(1)

A. Design Gas Feed Data

1. Ilype of Fluid 
Yol % HpS + COS 
Yol % Hg c
Operating Temperature 
Inlet Pressures PSIG 
(Atmospheric Pressure 

Total Gas Flow

0Gasl

2.
3.

4.
14.0 PSIA)

sifier Effluent Gas
0.5
12.4

1800 (See Note 2)
440

mRecycle
0.5
15.0

800
430

B.

a. LBS/HR 197,783 69,500
b. SCM (60°F, 14.7 psia) 50,489 17,750
c. ACM 7,109 1,427

5. Average Molecular Weight
6. Density, LBS/FT-^ @ op. cond.

24.77 24.72
0.4537 0.812

7. Viscosity, CPS @ op. cond. 0.04L 0.030
8. Compressibility Factor 1.0 1.0
Solids Feed Data m 0
1. Type of Solids Char from Coal Gasification
2. Char Flowrate

a. Normal, LBS/BR 34,150 Vendor to
b. Design, LBS/HR 40,000

advise 
(See Note ;

3. Dust Loading
a. Normal, Grains/ACF 573.8 Vendor to
b. Design, Grains/ACF 672.1

advise 
(See Note !

Note 1: Flowrates and dust loading to S-110 are to be based on vendor 
efficiencies for S-102 & S-103. Only those particles less 
than 186 microns go to S-110 for a particle density of 
20 LBS/FT^. For the particle density case of 60 LBS/FT^, 
only those particles less than 100 microns go to S-110.

Note 2: It may be necessary to also operate the S-102 and S-103 
cyclones at 2100°F, continuously. Under such operation, 
the total gas flow would be about 183,000 LBS/HR and would 
contain about 20,600 LBS/HR of Char j having the same size 
distribution as in the 1800°F case. Gas viscosity at 
2100°F is 0.05 cps and mol weight is 24.9.
Vendor is to confirm that Char losses, under 2100°F operation, 
will not exceed the guaranteed values for the 1800°F operation.
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FOSTER WHEELER
MATERIAL REQUISITION NO.: 1591-131+3 DCHANGE NO. 1 PAGE 7 OF M

TL. BASIS OF HESIGN (Cont'd')

(l)
(1)
(1)(1)
(1)
(1)
(1)
(3.)
(l)(1)
(1)
(1)
(1)
(1)

(1)

B. Solids Feed Data
ij.. Inlet Particle Size Distribution (same for both density cases),

a. To S-102 (stream No. 1. Also see Section VI-E)
Pounds Per Hour

Micron Size Normal Case Design Case
<0.5 0 0
0.5 to 1.79 20 23
1.79 to 3.78 51 61
3.78 to 9.77 350 416
9.77 to 13.28 252 300
13.28 to 32.02 1682 2001
32.02 to 61|.32 3699 4399
61+.32 to 100 4035 . 4800

100 to 109.1+9 1009 1201
109.1+9 to 186 6558 7800
186 to 212 1848 2198
212 to 276 3700 4400
276 to 358 2018 2400
358 to 416 1009 1201
416 to 582 2018 2400
582 to 2000 5380 64oo

TOTAL 33,629 40,000

b. To S-103: To be determined by vendor.
c. To S-110: To be determined by vendor based on vendor

efficiencies for S-102 and S-103 and the fact that all
Char particles in this stream are either less than 186
microns or 100 microns depending on whether the particle 
density is 20 LBS/FT^ or 60 LBS/FT3, respectively.

5. Char Densities - Two Cases
a. Minimum Density Case

(1) Particle Density: 20 IBS/FTJ
(2) Bulk Density: 6 LBS/FT3

b. Maximum Density Case
(1) Particle Density: 60 LBS/FT^
(2) Bulk Density: 19 DBS/FT3
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VI. BASIS Oi1 HE SIGN (cont'd')
C. Cyclone Data

1. Minimum Required Overall Efficiencies for-.all flow and
particle density cases:
a. From the inlet of S-102 to the outlet of S-103; the required 

efficiency is 98.30%.
h. Solids out of S-110 shall not exceed 25>0 LBS/HR for 

any case.
c. Vendor to advise and employ maximum practical cyclone 

efficiencies.

2. Pressure Drop Across Each Cyclone
a. Inlet flange to outlet flange:

Vendor to Advise
b. Inlet flange to Dipleg flanges 

Vendor to Advise
c. Pressure drop from Hopper-Dipleg flange of S-102 to Hopper-Dipleg 

flange of S-103 not to exceed 2.0 psi.

3. Cyclone Outlet to Inlet Area Ratios:
Vendor to Advise

1*. Allowable Cyclone Inlet Velocities, ET/SEC:
Vendor to Advise

5. Cyclone Dimensions: Vendor to Advise
D. Dipleg Discharge Conditions (Notes See Section V, Figure 2)

1. Diplegs from S-102 and S-103.
a. Discharge Pressure: See Note 4 on Figure 2.
b. Characteristics of Receiver Vessel: See Figure 2.

2. Solids outlet from S-110
a. Discharge Pressure: I4I1I psia
b. Characteristics of Receiver Vessel: Storage Vessel
c. Dipleg: None required. Hopper flange is to be standard

type as normally provided when discharging to 
a rotary valve. Hopper flange will be face to 
face with that of receiver vessel. Cyclone vendor 
to advise flange size.
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VI. msis OF DESIGH TCont'd)

E. Design Basis for Char particle size distri'butlon in Gasifier Effluent Gas

szisaaaNn in3d «3d xm
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WHEELER^Perial REQUISITION NO.:
CHANGE NO. 1 1591-1343 D PAGE 10 OF 12

(1)

711. MECHAMCAL BEQUIBEMEIOTS

A.
B.

C.

All cyclones are to be external to the vessels that they service» 
Design Pressures and Temperatures
1. S-102: 500 PSIG and 2l50°P
2. S-103: 500 PSIG and 2l50°P
3. S-110: 500 PSIG and 900°P
Materials of Construction
1. S-102: a. Shell - carbon steel, ASTM A515 Gmde 70

as a minimum requirement, l/l6" corrosion allowance, 
b. Lining - Internal Refractory lining, per sketch below. 

Refractory lining shall be supplied and installed 
by the vendor.

(1)
3" RE SCO / 7 A

(1)

c. Internals - All internal metal parts in contact
with the Process Stream shall be Hastelloy 188, with 
sufficient corrosion/erosion allowance for 10,000 
hours of operation.

2. S-103: Same as Item S-102.

3. S-110: a. Shell - carbon steel, ASTM A515 Grade 70 as a 
minimum requirement, 1/16" corrosion allowance. 

b0 Lining - Internal Refractory Lining, similar to 
sketch for Item S-102 except that material shall 
be 3" thick Resco 17A and 3" thick Resco 3 gunned 
on ifflo Or - Mo clips.

Co Internals - All internal metal parts in contact 
with the process gas shall be 1-J^ Or - Mo with 
sufficient corrosion/erosion allowance for 10,000 
hours of operation.
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D. Alternate Materials of Construction
Vendor may submit an alternate quotation with different materials of 
construction based on previous successful experience in similar application.

E. Connections
1. All cyclone connections shall be flanged.
2. All trickle valve connections shall be welded.

P. Code
All cyclones shall be ASMS coded and stamped, except for internal non­
pressure withstanding metal parts.

G. 5ydrostatic Tests
All cyclones shall be hydrostatically tested by the vendor per 
ASME code prior to the installation of refractory lining.

H. Inspection Connections
Cyclone design shall incorporate suitable flanged connections
to provide easy access to its interior for inspection and or maintenance.

II. OTEKTOW CAPACITY
The gasifier in this plant is of the entrained flow type0 It will generally 
be operated at approximately the same gas velocity over the full plant 
operating range. Required reactor and hence cyclone pressure will therefore 
generally be directly proportional to plant throughout (i.e0 at minimum 
plant capacity of 1+0% required cyclone pressure will be approximately 165 
PSIG)c
Vendor to advise effect of turndown on cyclone efficiency.

IX. SITE CONDITIONS

I. Altitude (above sea level) 1315 Ft.
2. Atmospheric Pressure ll+.O PSIA
3. Design Temperature / winter (for winterizing)

summer
1+. Extreme Ambient Temp./winter

summer
5. Location
6. Type of Operation
7. Relative Humidity
8. Earthquake Zone
9. Wind Loading

Outdoors
Continuous
76%
I

0-29
30-1+950-99

100-1+99

20 PSF 
25 PSF 
30 PSF 
1+0 PSF
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X. GUABAJMEBr
A. Performance Guarantee - Based on information supplied, the

subject equipment shall be unconditionally guaranteed to perform 
within the limits of its service conditions.

Vendor shall guarantee all equipment and material furnished by
him and the system designed by him will meet the following requirements s

1. Bated capacity of the system as specified in each
sub—section, including delivery of solids discharges from 
cyclones to receiving vessels.

2. Overall system efficiencies as specified in Section VI-C-1.
3. Pressure drop across each cyclone per Section VI-0-2.

Acceptance of the system will be based on satisfactory performance 
of a running test of the system. Tests shall be run in the presence 
of a representative of Poster Wheeler Energy Corp.

In the event that the system does not perform in accordance with 
the above requirements, vendor shall take the necessary steps, 
at his expense, to make the system meet guaranteed performance.
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MATERIAL REQUISITION

FOSTER WHEELER CORPORATION PAGE 1 0
FOR OFFICE OF COAL RE SEARCH (OCR)F. W. REF. 15-1591 REQUISITION NUMBER DATE
SITE SIOUX FALLS, SOUTH DAKOTA 1591-1351A 3/21/75
MATERIAL S0LID FEEDING SYSTEM FOR SUPERSEDED BY CHANG E NO.:

COAL, LIMESTONE, RECYCLE CHAR Cl 5/28/75 C4
CONTRACT NO. OCR-1432-0001-1521 C2 6/24/75 C5
LOCATION NSP-LAWRENCE STATION-SIOUX FALLS,S.D. C3 4/21/76 C6

I,
II,

INDEX

SCOPE

PROCESS REQUIREMENTS - PULVERIZED COAL FEEDING SYSTEM

A. Coal Specification
B . Coal to Petrocarb B.L.
C. Coal from Petrocarb B.L.
D . Coal Transport & Pressurizing Medium
E. Coal Vessel Sizes

III. PROCESS REQUIREMENTS - LIMESTONE FEEDING SYSTEM

A. Limestone Specification
B . Limestone to Petrocarb B.L.
C. Limestone from Petrocarb B.L.
D. Limestone Transport & Pressurizing Medium
E. Limestone Vessel Sizes

PROCESS REQUIREMENTS - CHAR FEEDING SYSTEM

A.
B.
C.
D.
E.
F.
G.
H.

J.
K.

Char Specification
Char Streams into Petrocarb B.L.
Char Return from Petrocarb B.L.
Other Char Streams
Char Transport & Pressurizing Medium
Char Vessel Sizes
Char Feed System Flow Diagrams
Char Particle Distribution Chart for 2 0 lbs/ftparticle

Char Particle Distribution Chart for 60 

Depressurization
Coal Particle Size Distribution Chart

„ density 
Ibs/ft^particle

density

MECHANICAL SPECIFICATIONS

A. General
B. Start-Up
C. Site Condition

GENERAL SPECIFICATIONS

A. General
B. General Notes
C. General Notes

iBY:TD1F j P.0.N0. SUPPLIER: Petrocarb
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FOSTER WHEELER CORPORATIONMATERIAL REQUISITION NO.:
CHANGE NO. 3 (4/21/76) 1591-1351A PAGE 2 OF 19

GENERAL
This is a contract for the supply of Engineering of specialized feed 
systems into a high pressure gasifier (by others). Also this contract 
includes the supply & delivery of equipment and specialty items to 
the site location of Northern States Power, Lawrence Generating 
Station, Sioux Falls, South Dakota.
Erection of equipment, material & specialty items is excluded from 
this contract.
The detailed process & mechanical requirements are as outlined below. 
I. SCOPE
This requisition covers the design and supply of a package item 
dealing with three (3) solids feeding systems for the operation 
of a pressurized coal gasification pilot plant. FW and/or 
Petrocarb to provide all P&I's as required with symbols and notes 
to indicate the responsibility of lines, valves, and fittings. 
Petrocarb to furnish all special process valves, process pipe 
and process fittings. In process lines, where standard pipe, 
valves and fittings are required, FW shall supply, per Petrocarb's 
engineering. All process interconnecting standard piping design 
including pipe stress analysis and pipe support requirements 
shall be performed by Foster Wheeler; however, stress allowable 
at vessels, tanks, nozzles, etc. , will be specified by Petrocarb. 
Petrocarb shall review the layout of the Foster Wheeler piping, 
making modifications as required, to insure its workability and 
controllability.

The scope of supply includes all instruments and controls for 
operation. Petrocarb to supply separate control panel with 
accessories and logic system for operations (Type of logic; 
relays/solid state; has not yet been determined). Electronic 
(not pneumatic) instrumentation to be used on this project.
The instrumentation should be compatible with the FW 
instrumentation for the rest of the plant.

All drawings, inquiries, purchase orders and quotations must be 
identified by ERDA Contract Number ERDA-14-32-0001-1521 and the 
Requisition Number 15 91-1351-A.
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MATERIAL REQUISITION NO.: 1591-1351A
CHANGE NO. 3 (4/21/76)

SYSTEMS

A. Coal Feed
B. Limestone Feed
C. Recycle Char Feed

RESPECTIVE ITEMS (ENGINEERED & SUPPLIED BY PETROCARB)

A. Coal Feeding System

Item No.

CR-102
CR-104
CR-110
CR-111
D-101
D-102
TK-101

B. Limestone Feeding System

Item No■

CR-103
CR-112
D-108
D-109
TK-104
S-112
D-130

Description

Pulverized Coal Screw Conveyor
Pulverized Coal Feeder
Coal Weigh Element
Coal Scalping Screen
Coal Storage Injector
Coal Primary Injector
Pulverized Coal Surge Bin

Description

Limestone Feeder 
Limestone Scalping Screen 
Limestone Storage Injector 
Limestone Primary Inj ector 
Lime stone Storage Bin 
Lime stone Receiver - Collector 
Limestone Trans fer Inj ector

C. Char Recycle Feeding Sys terns

Item No. Description

S-115
CR-113
D-104
D-105
D-106
D-119
D-120
D-210
D-211
D-123
D-124
D-205
D - 2*0 6
TK-103
S-107
F-105
B-101
CR-126

Char Trim Cyclone 
Char Trim Cooler
Primary Char Receiver (Bottom only)
Primary Char Storage Inj ector
Char Primary Inj ector
Char Trim Storage Inj ector
Char Trim Primary Injector
Deleted
Deleted
First Stage Char Receiver
First Stage Char Storage Injector
Deleted
Deleted
Char S t orage Bin
Char Trim Receiver Collator
Char Trim Bag Filter
Char Filter Exhaust Fan
Startup Char Scalping Screen
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MATERIAL REQUISITION NO.:
CHANGE NO. 3 (4/21/76)

1591-1351A PAGE 4 OF 19

II . PULVERIZED COAL FEEDING SYSTEM

A. Coal Specification

1. Identification : Illinois No. 6 (Design Basis)
2. Bulk Density (See also II-E)

Maximum 50 Ibs/ft? (Design value for Structure & Foundation) 
Minimum 35 lb s / f t (Design value for volumetric sizing)

3. Size
Pulverized coal is 70 wt. % through 2 00 mesh, maximum 
85% through 200 mesh Tyler; further maximum 65% through 
325 mesh. A desired approximate size distribution 
is given in Figure 2 (page 16). Final size distribution 
to be provided by Foster Wheeler as obtained from 
pulverizer vendor. (For info only)

4. Moisture
Surface Moisture : nil %
Total Moisture: 2.0 wt % max.

B. Coal to Petrocarb B.L. - i.e. to Pulverized Coal Screw 
Conveyor, CR-102
1. Feed Rate 

Average rate 20 short tons/hr.

2 . Temperature 220--2 5 0°F

3 . Pressure 0.1 t o 0.5 psig

C. Coal from Petrocarb B.L. - i.e. to Gasifier Stage II 
inlet flange

1. Flow Rate
Design 20.0 short tons/hr.
Minimum 6.7 short tons/hr.

2. Flow Pattern & Control
Total coal flow to be split between 6 operating 
injection lines in parallel located symmetrically 
about gasifier circumference. Each inj ection line 
shall have its own, flow indicator. The inj ection 
system shall maintain both an average and instan­
taneous rate of solids to the Gasifier within -3% 
of the rate set on the Primary Inj ector rate cont ro1 
instrument when operated at the "design" rate. Also, 
for all conditions of operat ion as set forth in the 
subj ect inquiry, the inj ection system will maintain 
a maximum variation in the solids distribution, between 
any one of six (6) feed points to the gasifier, of +10% 
of the average , provided the back pressure of each 
inlet flange is the same.
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II. (CONT.)

C. (CONT.)
3. Temperature after mixed "tees" Petrocarb to advise.
4. Pressure

Required pressure at Gasifier Stage II inlet flange 
is 490 PSIG at design flow. The gasifier in this 
p1ant is of the entrained flow type. It will 
generally be operated at approximately the same gas 
velocity over the full plant operating range.
Required pulverized coal feed pressure will therefore 
generally be directed proportional to plant throughput 
(i.e. at 50% coal feed rate required coal pressure to 
the gasifier will be approximately 238 PSIG).
However, some leeway for pilot plant exploratory 
operation at turndown must be allowed for as shown 
below. Expected burner inlet pressures are:

PLANT THROUGHPUT PSIG AT BURNER FLANGE
100
50
33-1/3

490
238
154

D. Transport & Pressurizing Medium
1. Fluid

Identification: Clean Process Gas
Typical Composition Mole %
Hydrogen 
Carbon Monoxide 
Carbon Dioxide 
Methane 
Water Vapor 
Nitrogen
Garb onyl Sulfide

14.31 
20.19 
6.64 
4.10 
0.01 

54.74 
0.01

100.00
2. Amount Required

For Transfer )
For Pressurization) Petrocarb to advise

3. Temperature 35 0°F
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II. (CONT.)
D. (CONT.)

4. Available Pressure

Gas to be available at 100 PSI above burner inlet 
pres sure:

Plant Thruput, % PSIG
100 585
50 335
33-1/3 252

5. Dew Point

A. At 585 PSIG, D.P. = + 50°F
B. At 0 PSIG, D.P. = - 27 F

E. Vessel Sizes (Petrocarb to confirm)*

RESERVE BATCH
ITEM NO. (MINUTES) (MINUTES)

D-102 40 20
D-101 -- 20
TK-101 --

TOTAL
TONS

25

* Vessels to be sized for indicated hold-up times using 
minimum coal bulk density of 35 lb/ft^. Petrocarb shall 
advise at an early date, wherever indicated batch times 
should be increased and shall also indicate where decreases 
in any of the batch times are considered practical.

F. Depressurization
The Coal Storage Inj ector, D-101, is to be depressurized 
to essentially atmospheric pressure, with provision to 
save as much of this gas as practicable.

Ill. LIMESTONE FEEDING SYSTEM 
A. Limestone Specification
1. Identification: Commercial-Grade of the "high calcium-type"
2. Bulk Density (See also III-E)

Maximum 90 Ibs/ft^ (Design value for structure & foundations) 
Minimum 64 Ibs/ft (Design value for volumetric sizing)

3. Size Requirements
100% passes 14 Tyler mesh 
less than 70% passes 200 mesh 
less than 30% passes 325 mesh

Complete particle size distribution to be determined by Petrocarb 
from suppliers samples.
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III . (CONT.)
4 . Moisture

To be as close to zero surface moisture as is commercially 
available. Petrocarb to advise maximum allowable.

B. Limestone to Petrocarb B.L. - i.e. to Limestone Storage Bin, 
TK-104.

PAGE

1. Feed Rate Pneumatic loading rate to be set later
2. Pressure Atmospheric by Pneumatic loading
3. Temperature Ambient

C. Limestone from Petrocarb feed system - i.e. to inlet Stage I 
Gasifier.

1. Flow Rate

Design 1400 lbs/hr
Normal 900 "
Minimum 465 "

2. Flow Pattern & Control

Total limestone feed to be split between six (6) operating 
inj ection lines, in parallel, each of which ties in 
upstream of each six (6) Char burners which are located 
symmetrically ahout the gasifier circumference. Each 
limestone inj ection line shall have its own flow indicator. 
The inj ection system shall maintain both an average and 
instantaneous rate of solids to the Gasifier within * 3% 
of the rate set on the Primary Inj ector rate control 
instrument when operated at the "design" rate.

Also, for all conditions of operation as set forth in 
the subject inquiry, the Inj ection system will maintain 
a maximum variation in the solids distribution, between 
any one of six (6) feed points to the gasifier, of - 10% 
of the average, provided the back pressure of each inlet 
flange is the same.

3. Temperature after "Mix-tees" - Petrocarb to advise

4. Pressure

Required pressure at Stage I Gasifier Inlet Flange 496 psig 
at design coal feed rate to plant, see comments II-C-4 
above. Expected required pressures are:

D

Plant Thruput-%
100
50
33-1/3

Transport & Pressurizing Medium 
1. Fluid - Dry Air (Dew Pt. is -30°F,

PSIG
496
241
156

as measured at 5 7 0 psi
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III . (CONT.)
D. (CONT.)

2. Requirements

For For For
Pressurizing Transport From Transport From
Injector_____ Injector________ D-130____________

Amount Petrocarb to advise
Pressure (Generally to be available at 100 psig

above gasifier stage I inlet pressure. 
Pressure is 570 psig at 100% plant 
capacity)

Temperature 110°F

E. Vessel Sizes (Petrocarb to confirm)*

ITEM NO. RESERVE BATCH TOTAL TONS

Minutes Minute s
D-109 30 30 —

D-108 30 —

TK-104 -- 100

D-130 By Petrocarb

*Vessels to be sized for indicated hold up times using 
minimum limestone bulk density of 64 Ibs/ft^- Petrocarb 
shall advise , at an early date, whenever indicated batch 
times should be increased and shall also indicate where 
decreases in any of the batch times are considered 
pr actical.

IV. CHAR FEEDING SYSTEM

A. Char specification

1. Identification

Char from the entrained flow gasifier is separated 
from the product gas and cooled in equipment outside 
of the Petrocarb supply package. It enters the 
Petrocarb's package at several different points and 
is recycled to the gasifier by Petrocarb as defined 
in Sections IV-B, C, D, H & I.

2. Char Analysis 

Ash
WT.%
17.2

Carbon 82.8 
100.0
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IV. (CONT.)
A. Char Specification

3. Char Density
The char feed system is to be designed to handle char over 
the following full range of densities. (Also see IV-F 
below for vessel holdup).

Apparent particle density 20 to 60 lbs /ft^
Bulk Density

Maximum - 19 lbs/ft^ (Design value for struct. & found.)
Normal - 6 lbs/ft^ (Design value for volumetric sizing
Minimum - 6 Ibs/ft3 (Design value for volumetric sizing

Note that two mutually exclusive density cases exist.
Where the particle density is 2 0 lb s / f t the bulk density 
is estimated at 6 Ibs/ft . When the particle density 
is 60 Ibs/ft^, the bulk density is estimated at 
19 lbs/ft3.

4. Size Dis tribution

As defined below in tables, No. I & II, pages 13 & 14.
These tables to be further refined after selection of 
cyclone vendor.

5. Moisture
To be as close to zero surface moisture as is possible. 
Petrocarb to advise maximum allowable.

B. Char Streams into Petrocarb B.L.

Two separate char streams feed into the Petrocarb system 
in normal operation. Total char entering the system, which 
must be recycled to the gasifier, is defined within a 
relatively narrow range under IV C. The split of the total 
char between the two (2) feed points, however, has a wider 
range because the performance of cyclones and separators, 
outside of Petrocarb's B.L. is affected by char density.
Minimum and maximum expected char flows at the two(2) feed 
points are given below for the design char density range. 
Expected char size distribution for these conditions is 
given in Tables I & II.

* Feed Rate Tons/Hr

Minimum (for 20 Ibs/ft^
particle density)

Maximum ( " " )

Minimum (for 60 Ibs/ft^
particle density)

Maximum ( " " )
Normal B.L. PSIG (at design 

coal rate)
Normal B.L. °F 
Maximum B.L. °F

*Expected char rates with 20 short
210

To D-105 To D-123

8.0 6.6

9.5 10.5

11.8 4.7

14.0 6.0

431 425
800 800
850 850

tons/hr. coal feed to gasifier.
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IV. (CONT.)
C. Char return from Petrocarb to Gasifier

1. Flow rate of char at design plant coal feed rate

Normal - 16.8 tons/hr. 
Maximum - 20.0 tons/hr.

2. Flow pattern & Control - same as III-C-2

3. Size Distribution - as tables I & II

4. Required pressure at Stage 
is 496 PSIG at design coal

I gasifier inlet flange 
rate .

Plant Thruput % PSIG to Burner

100
50
33-1/3

496
241
156

5. Temperature after "Mix-tees" - Petrocarb to advise

D. Other Char Streams

1. Start-up injection

Provision is to be made to inj ect cold char from Char 
Storage Bin, TK-103, into the gasifier for normal 
plant start-up. Char feed to be controllable over a 
range of 1.67 to 5 tons/hr. at maximum discharge 
pressure 496 PSIG.

2 . Char withdrawal
Provisions to be made to withdraw char from the hot 
pressurized system and transfer it to cold atmospheric 
storage (TK-103). System including char trim cooler, 
CR-113, to be capable of continuous controlled with­
drawal over range 1.67 to 4 tons/hr. Provision also 
to be made to allow removal of char from TK-103 to 
char truck loading.
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IV. (CONT. )
D. (CONT.)

Char withdrawal and addition

PAGE 11

will not be at the same time.

E. Transport & Pressurizing Media

Normal 
Transport 
from D-105, 
D-106 to 
Gasifier

Clean Process 
Gas as IID 
Avail.PSIG 420 
Temp. °F 80°

Char
Addition 
to D-104 
Pressuri- 
zation

Dry Nitrogen 
Gas 

600 
350

Char
Addition
to D-104 
Transport

Clean Process 
Gas 

580 
350

Transport 
to & from 
Storage Bin 
TK-103

Dry Nitrogen 
Gas 

100 
100

Amt. req’d. - Petrocarb to advise

Start-up transport and pressurizing medium will be dry 
nitrogen gas for all char handling services. Properties 
as above.

F. Vessel Sizes (Petrocarb to confirm. See Note 1)

11em No. Reserve Bat ch Total Tons

D-104 (Note 2) 30 min .
D-105 (Note 2) 2 0 ”
D-106 2 0 min. 20 "

D-123
D-124
D-119 (Note 3) 
D-120

20 min.
2 0 min.

By Petrocarb
II I!

TK-103 80

* Vessels should allow 3'-0" free space above apex of
maximum char height to allow char discharge from bottom 
outlet flange of cyclone. Assume an angle of repose 
for the char of 45 •
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IV. (CONT.)
F. (CONT. )

Note 1. Vessels to be sized for indicated holdup times
using char bulk density of 6 Ibs/ft . Petrocarb 
shall advise, at an early date, wherever indicated 
batch times should be increased and shall also 
indicate where decreases in any of the batch 
times are considered practical.

Note 2. Although the flow rate to D-104 & D-105 is greater 
in the 60 Ibs/ft^ particle density case; i.e., 
33,662 vs. 18,800 lbs/hr. , the bulk density is 
larger; i.e. 19 vs. 6 Ibs/ft.Consequently, 
volumetric flow and hence vessel sizing is still 
controlled by 20 Ibs/ft3 particle density case; 
i.e. 6 lbs/ft^ particle density case.

Note 3. During startup, char will be fed directly to the 
char trim storage inj ector, D-119. Petrocarb 
will accomplish this by bat ch feeding for short 
periods of time from the char storage bin, TK-103.
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Table I - for 2 0 lb/ft^ Char Particle Density (See Note 1) 
Expected Size Distribution of Char Streams Entering & 

Leaving Petrocarb B.L.
Char Flow Lb s/Hr in Indicated Size Range________________________

Total & Return
Size Range To D-105 To D-123 t 0 Gasifier
Microns Min. Max. Min . Max. Norm. Max.

. 5 to 1.79 23 20 23
1.79 3.78 61 51 61
3.78 9.77 416 350 416
9.77 13.3 300 252 300

13.3 32.0 2 ,001 1,682 2,001
32.0 64.3 1,507 4,399 3,699 4,399
64.3 100. 4,035 4,800 4,035 4,800

100. 109. 1,009 1,201 1,009 1,201
109. 186 . 6,558 7,800 6 ,558 7,800
186. 212 . 1,848 2,198 1,848 2,198
212 . 276 . 3,700 4,400 3,700 4,400
276 . 358 . 2,018 2,400 2,018 2,400
358. 416 . 1,009 1,201 1,009 1,201
416 . 582 . 2,018 2,400 2,018 2,400
5 8 2 . 10 2000. 5,380 6,400 5,380 6,400

7 2000 0 0 0 0

Total lbs/hr. 15,973 18 ,999 13,109 21,001 33,629 40,000

Total tons/hr. 8.0 9.5 6.6 10.5 16.8 20.0

Note 1. Normal and maximum flows shown define expected char range at
20 ton/hr coal feed to gasifier. Note that each cut (size range) 
is to have a particle density of 20 lb/ft and a bulk density of 
6 lb / f 13 ,

*
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Table II - For 60 Ib/ft Char Particle Density (See Note 1) 
Expected Size Distribution of Char Streams Entering & Leaving 

Petrocarb B.L.
Char Flow Lbs /Hr in Indicated Size Range________________________

Size Range 
Microns

To
Min.

D-105
Max.

To
Min.

D-123
Max.

TotaltoNorm.
& Return GasifierMax.

.5 1.79 23 20 23
1.79 3.78 61 51 61
3.78 9.77 416 350 416
9.77 13.3 300 252 300

13.3 32.0 1,682 2,001 1,682 2,001
32.0 64.3 3,699 4,399 .3,699 4,399
64.3 100. 4,035 4,800 4,035 4,800

100. 109 . 1,009 1,201 1,009 1,201
109. 186 . 6,558 7,800 6,558 7,800
186 . 212 . 1,848 2,198 1,848 2,198
212. 276 . 3,700 4,400 3,700 4,400
276 . 358. 2,018 2,400 2,018 2,400
358 . 416 . 1,009 1,201 1,009 1,201
416 . 582 . 2,018 2,400 2,018 2,400
582. to 2000. 5 , 380 6,400 5,380 6,400

2000 0 0 0 0

Total lbs/hr. 23,540 28,000 9,416 12,000 33,629 40,000
Total Tons/Hr. 11.8 14.0 4.7 6.0 16.8 20.0

Note 1. Normal and maximum flows shown define expected char range at 
20 ton/hr coal feed to gasifier. Note that each cut (size 
range) is to have a particle density of 60 lb/ft^ and a bulk 
density of 19 Ib/ft-*.
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IV. (CONT.)
J. Depressurization

PAGE 16 OF 19

Vent gas obtained from depressurization char drums D-105 
and D-124 is to be returned to the FWEC fuel gas system.
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PAGE 17

V. MECHANICAL SPECIFICATIONS

S

A. The design of all equipment, piping and electrical parts of 
Petrocarb's supply will comply with all regulations applicable 
to the proposed location; i.e., Sioux Falls, South Dakota.
All material to be of United States of America origin.
Equipment shall be furnished in accordance with applicable 
provisions of the latest revisions of the following codes, 
specifications, etc., which may be revised to adjust 
classification and additions made as necessary to assure
good practice.
1. Vessels - ASME UPV Code Section VIII
2. Electrical - NEC for Class I., - Group D, Div. 2/Class II, 

Group F, Div. 2.
3. Safety - Federal Register (OSHA)
4. National Fire Codes - NFPA - 60,68,69,70,71,91,496,653

B. Upon request from Foster Wheeler, Petrocarb will provide 
services of their technical staff for any consulting 
assistance during the start-up of equipment provided by 
vendor.

C. Site Conditions
1. Altitude (above sea level) - 1315 Ft.
2 . Atmospheric Pressure - 14.0 PSIA
3. Design Temperature/winter - (-) 25°F

summer _ (+) 93°f
4 . Location - Outdoors
5 . Type of Operation - Continuous
6 . Earthquake Zone - I
7. Wind Loading

0-29 - 20 PSF
30-49 _ 25 PSF
50-99 - 30 PSF

100-499 - 40 PSF
8 . Utilities Available

a. Power-Motors 200 HP & above 4000 V, 30, 60
3/4 HP thru 150 HP - 460V, 30, 6C1 HZ
1/2 HP & below - 115V, 10, 60 HZ
(Vendors to advise connected loads at each 
voltage level)

b. Power - controls & lighting - 115V, 10, 60 HZ 
(Vendor to advise quantity required)

9. Plant Life - (Years) 5 maximum
10. Snow Load 30 PSF
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VI. A. GENERAL SPECIFICATIONS
1. Petrocarb is to furnish Foster Wheeler with preliminary 

and final drawings ( later ) copies of each) covering 
but not limited to the categories listed below. Item 
numbers will match Foster Wheeler assigned numbers. 
Engineering and Process Flow Sheet drawings will be on 
30" x 42" size paper; Foster Wheeler will furnish 
example of title box information to be used in lower 
right hand corner. Other drawings sizes to suit:
1. Process Flow Diagrams
2. Instrumentation Drawings, Details & Panel Board
3. Elevation Layout for all vessels in the three (3) systems
4. Vessel Drawings (hoppers , cyclones , pressure vessels ,

etc.) including chart & data & loading diagrams.
2. The procurement of vessels, hoppers, cyclones , pressure 

vessels, etc. , shall be made by Petrocarb with Foster 
Wheeler & ERDA's written approval and the following 
requirements of ERDA (as stated below) with Foster 
Wheeler having the right to:
1. Review Bid Tabulations
2. Refusal of Vendor Selection
3. Review the vessel design calculations, drawings and 

welding procedures prior to the start of fabrication.
4. Inspect and expedite Petrocarb vendors.
5. Work with Petrocarb on methods of lifting of support 

of vessels
6. Inspect prior to shipment 
REQUIREMENT BY ERDA

o

No subcontract shall be on a cost-plus-a-percentage-of- 
cost-basis. The following clause is part of this and 
must be part of any subcontract purchase order which 
exceeds $10,000. "This contract or purchase order pertains 
to the performance of Contract No. 14-32-0001-1521 between 
the United States & Foster Wheeler Energy Corporation and 
the sub-contract ( later ) agrees that the Contracting 
Officer, ERDA-USA, Department of Interior, 
or his authorized representative, may inspect the plant 
and audit the books and records of the sub-contractor 
with respect to work done or supplies, materials and 
equipment furnished under this contract or purchase order'.'
Petrocarb shall prepare an Operating Manual for each of 
the three (3) feed systems. A preliminary issue shall 
be made for Foster Wheeler's review and approval no later 
than ( later ) before scheduling initial operation of 
the unit. The final approved Operating Manual shall be 
made no later than ( later ) before scheduling initial 
operation of the unit. (later) sets of all final approved 
Operatin g Manuals shall be furnished. Dr awin gs and data 
sheets for the Operating Manual shall be reduced to eleven 
inches high by random using a legible reproduction metho .
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VI. (CONT.)
A. (CONT.)

4. Copies of recommended spare parts shall be furnished
within ( later) from date of final approved order.
This list shall include :
1. Equipment Identification (for which parts are

intended)
2. Part Number (if any)
3. Quantity of each part, or assembly, recommended
4. Price & other terms of sale. Petrocarb shall 

furnish these spare parts to Foster Wheeler at 
the price indicated with the understanding that 
Foster Wheeler will take a reasonable length of 
time to review and place an order for these 
parts.

5. Part description, including material & catalog 
description.

6. Weight (Net & shipping)
7. Delivery time

B. General Notes for Mechanical Equipment 1590-1300B is an 
integral part of this requisition.

C. General Notes for Petrocarb only 1590-1100B is an integral 
part of this requisition.
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FOR . ERDA - FE F.W.REF. ic;_i3qi REQUISITION NUMBER DATE
SITE Sioux Falls, South Dakota 1^91-1S31 B S_91_7c;
MATER 1 AL nna.l Pnlirfi-Hwa.+.-irm & Tyrying System (A—10ij.) SUPERSEDED BY CHANG m oCl 2-20-76 C4
Contract No. ERDA - FE 1i|.-32-0001-1E>21 C2 C5
Tinna.tion — NSP. Ta.wrpnne Station. Si mix Pal In. R.D. C3 C6

I. GENERAL
This requisition covers the design of a package item dealing with a 
coal pulverization and drying system for the operation of a pressurized 
coal gasification pilot plant. Vendor shall quote a complete system 
including all Design Engineering and the supply and delivery of 
equipment and specialty items required to perform the pulverization 
and drying duty defined herein.
All equipment shall he designed for continuous operation. The system 
will he installed indoors, except for cyclone, Item S-108, at the site 
location of Northern State Power Company, Lawrence Generating Station, 
Sioux Falls, South Dakota.
Erection of equipment material and specialty items will he hy others.

II. SCOPE 0E SUPPLY
The coal pulverization and drying system shall consist of the following 
equipment as a minimum:

A.
Item No. 
ED-101

B. SR-101

B-101

D. C-103

Description
Rotary air lock feeder, complete with 
outlet hooper, inlet shut-off valve/ 
and suitable drive with explgsion proof 
motor and OSHA type guards, switches 
and controls.
Coal pulverizer including integral 
classifier, explosion proof motor 
drive, gear, drive couplings and 
OSHA type guards. The pulverizer 
shall he furnished complete with 
automatic lubrication system,,
Inert gas generator complete with 
refractory lining and combustion 
controls and safety equipment per
NFPA.
Combustion air blower, complete with 
inlet screen, explosion proof motor drive, 
and OSHA type guards.

I BY: /Ml P.O.NO. SUPPLIER:
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II. SCOPE OF SUPPLY (cont'd) 
E. C~10li
Pc C-105

Gas recirculation blower , complete with 
explosion'proof motor drive and OSHA type guards. 
Pulverizer exhaust blower, complete with explosion 
proof motor drive OSHA type guards.

G. S-108 Pulverized coal cyclone separator, equipped
to deliver to a bin provided by others, with 
rotary valve (item ID-102) at the solids outldt,
A pulse-jet bag filter assembly'(item P-103) may 
also be furnished if required, and shall be complete 
with suitable solids discharge feeder (item GR-101) 
and other accessories and controls necessary for 
continuous cleaning.

H. All Dampers and valves required for the proper operation of the 
system.

J. .. Design Engineering only for all the required interconnecting ductwork
and piping in the system, including all line sizing, approval of 
layout and materials of construction specifications. Materials 
and fabrication for the ductwork and piping including insulation 
will be by others.

K. Complete system controls, analog type, complete with damper
drives, pressure and temperature measuring, transmitting and indicating 
components, included in a central free standing control panel. All 
local controls shall also be capable of operating by remote 
electronic signal from customer's control panel. All alarms and 
shutdown circuits shall have auxiliary contacts for remote indication 
in customer's control panel by others.

III. APPLICABLE SPECIFICATIONS
A. The following Poster Wheeler Energy Corporation specifications are 

an integral part of this requisition.
1. General Notes for Mechanical Equipment, 15>90-1300A, Eev. C-l.
2. Induction Motors, 1590-38A1

B. Equipment shall be furnished in accordance with the applicable 
provisions of the latest revisions of the following codes, specifica­
tions, etc:
1. Vessels - ASME UPV Code, Section VIII
2. Electrical - NEC for Class II, Group P, Division 1.
3. National Electrical Code NFPA 70
4. Pulverized Puel Systems NFPA 60
5. Inerting for Pire & Explosion

Prevention NFPA 69
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III. JKPPLTJ&BLE SPECLTICATIONS (cont'd)

6.
7.
8.

9.
10.
11.

Coal Preparation Plants 
Blower & Exhaust Systems 
Purged Enclosures for Electrical 

Equipment
Explosion Venting Guide 
Static Electricity

HFPA 653
MPA 91

KEPA 496 
MPA 68 
MPA 77

Air Pollution Control regulations for the State of South Dakota.
C. NOISE SPECIFICATION

1„ Noise level shall conform to the requirements of OSHA or any
local, city, county or state code with more stringent requirements. 
Seller shall furnish data for the whole unit indicating its 
conformity to this requirement.

2. The following minimum requirements shall also apply:
a. Permissible noise level 90 DB(A)
b. Estimated duration of worker exposure 2 hours per day
c. Reference sound pressure level .0002 microbar
d. Worker exposure location is at 3 feet horizontal distance

and at 5 feet height above floor level from any noise 
source located within the unit. Minor protuberances 
such as conduit boxes or bearing housings shall be 
neglected in determining these distances

IV. BASIS OF DESIGN

A. Crushed Coal Feed •
1. Identification

a. Design Basis: Illinois No. 6
b. Other Possible Feeds:

fl) Colstrip
(2) Big Horn
(3) Rosebud
(4) North Dakota Lignite
(5) Pittsburgh Seam No. 8

2. Feed Flowrate: Approximately 28.2 short tons per hour
(includes 20% total moisture) in order to obtain a design 
product of 23 short tons per hour.

3. Total Moisture Content of Coal: 20 wt % (Design)

4. Proximate Analyses of Coal: See Table I on page 9 of _9^

5. Ultimate Analyses of Coal: See Table I on page 9 of _9_

6. Ash (Slag) Analyses and Properties:
See Table I on page 9 of 9
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IV. BASIS OF DESIGN (cont'd)
7. Feed Size Distribution: Design for 3/4" maximum.

On crusher shutdown, size would he 2" to 2j"
. Vendor to advise on turndown required to handle this 

larger size coal.
8. Grindability: 50 Hardgrove scale
9. Supply Temperature: J>0oF

10. Gross Heating Value: See Table I on page _2__of q
11. Net Heating Value: See Table I on page q of ___2.
12. Angle of repose: 37°

OF 9

B. Pulverized Coal Product

1. Design Flowrate: 23 short tons per hour (includes 2% total 
moisture).

2. Operating Temperature: 200°F (Vendor to Confirm)
3. Moisture Content

a. Surface Moisture: Nil
b. Total Moisture: 2 wt % at all times, including startup and shutdown.

4. Bulk Density o
a. Maximum: 5>0 lbs/Ft
b. Normal: 45 Ibs/FV
c. Minimum: 35 Ibs/Ft^

5. Particle Size Distribution
Pulverized coal to be 70 wt % through 200 Mesh.
Desired pulverized coal size distribution is shown on 
Figure I page 8 of 9 Pulverizer vendor to attempt
to achieve this given size distribution and should also 
advise on the actual size distribution that will be produced at 
design and at rated capacities. (Vendor to supply a series of 
curves of size distribution vs. wt % cumulative, with capacity as 
a parameter.) Fineness limits are also specified on Figure 1.

C. Maximum allowable oxygen content at outlet of the inert gas generator 
shall be 3.094 by volume. All items of equipment in system shall 
operate under positive pressure in order to avoid air leakage.

D. Turndown
Minimum turndown while pulverizer is operating:

4 to 1 ratio
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IV. BASIS OF DESIGN (cont'd)
E. Sparing of Equipment

Vendor to advise on any equipment in system which would 
require spares due to frequent outage.

P. Emissions
1. Maximum allowable particulates to atmosphere shall be 

10 IBS/HR. Sum total from all components.
2. Bag Filter, F-103 shall have a minimum efficiency of 99.9%.
3. Vendor shall specify any atmospheric emissions from any 

component of the system.

V. IKYING OP COAL
A. Scope

The drying of the pulverized coal will be accomplished by the 
in-line fluidization of the coal by a recirculating hot inert 
gas stream. The inert gas generator is to be inclMed in 
equipment provided by the vendor.

B. Fuel Required
1. Identification

a. Design Basis: Process Gas (Fuel Gas) with a net heating value of
1J+1.3 BTTT/SCF (60°F, lATM on wet basis) or 2155.2 BTU/lB

b. biart-TTps No. 2 Fuel Oil

2. Fuel Consumption: Vendor to advise.
Vendor is obligated to achieve an economic optimum thermal 
efficiency and fuel gas consumption.

3. Approximate Fuel Gas Composition
Components Vol. %

14.31
CO 20.19
co2 6.64
ch£ 4.10
BgO 0.01

54.72
0.01

m .02

Total 100.00

eader Pressure: 40 psig

5. Temperatures 175°F
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V DRYING OF COM, (conf d)
!;» No. 2 Fuel Oil Properties 

a® OAPX
b. Viscosity* SSU @ 100°F
c. Wt. % Sulfur
d. Gross Heating Value
e. Temperature
f. Pressure

35.0
32.6 - 37.9 
0.31
137*810 BTd/GAL
50°F
100 psig

0. Inert Gas Generation and Use
1. Composition of Inert Gas Generated: Vendor to advise,

however maximum oxygen content is limited to 3®0% (see 
Section IV-C.)

2. Inlet Gas Pressure To Pulverizer: Vendor to advise
3. Inlet Gas Temperature * To Pulverizer: Vendor to advise
i|. Gas Flow, ACM: Vendor to advise
5. &P across pulverizer: Vendor to advise
6. A P across pulverized coal cyclone: Vendor to advise
7. Exit Gas Temperature from Inert Gas

Generator: Vendor to advise.

VI. SITE CONDITIONS

1. Altitude (above sea level)
2. Atmospheric Pressure
3. Design Temperature / winter (for winterizing)

summer
4. Extreme Ambient Temp./winter

summer
5. Location
6. Type of Operation
7. Blower Suction Temp. From Atmosphere 
$. Relative Humidity
9. Earthquake Zone

10. Wind Loading
0-29

30-49
50-99
100-499

11. Utilities Available

1315 Ft.
14.0 psia
(-) 25UF
(+) 93°F
(-} 30OF
(+) 100°F
Indoors
Continuous
(-) 20°F Winter
76%
I

20 PSF 
25 PSF 
30 PSF 
40 PSF

a. Power-Motors 200 hp & above 4000 V, 30* 60 HZ 
3/4 HP thru 150 hp - 460V, 30, 60 HZ
1/2 HP & below - 115V, 10, 60 HZ
(Vendors to advise connected loads at each voltage level)

b. Power - controls & lighting - 115V* 10, 60 HZ
c. Instrument air (Dew Point, z(-) 30°F, measured at 100 PSIG)

(Vendor to advise quantity required)
d. No. 2 Fuel.oil, see Section V-B-4

e. Cooling Water
Supply Pressure/Return Pressure 55 PSIG/40 PSIG
Supply Temp./Return Temp. 85°F/ll0oF
Fouling Factor 0.002
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VII. ITOERFACE COMWOL

1. Available plot area may be assumed to be 60 feet 
wide by 60 feet long.

2. Pulverized coal discharge flange shall be assumed to be 180 
feet above mill base and approximately $0 feet to one side.

3. Ducting to be sized based upon the system allowable pressure 
drop, and shall be based on vendor's optimum equipment 
layout drawing.

VIII. MATERIALS OP CONSTRUCTION

A. Materials of construction for Item S-108 shall be ASTM £16 
Gr. 55. Welding procedure shall be approved by Poster 
Wheeler Energy Corporation.

B. Materials of construction for all other equipment shall 
be specified by the vendor.

IX. MISCELIAHEOIJS DATA REQUIRED PROM VEEEDOR

A. Vendor shall specify the maximum downtime for repairs
for continuous operation (especially for grinding components).

B. Vendor to specify any atmospheric emissions from the system.
C. Vendor shall submit with his quotation a schematic drawing 

of the system including proposed instrumentation. All 
instruments and controls shall be subject to Purchaser's 
review and approval.

X. GUARANTEES

A. Performance Guarantee - Based on information supplied, 
the subject equipment shall be unconditionally guaranteed 
to perform within the limits of its service conditions.

Vendor shall guarantee all equipment and material furnished by 
him and the system designed by him will meet the following 
requirements:

1. Rated capacity of the system as specified in each 
sub-section.

2. Product quality (size, fines and moisture) as 
specified in Sect. IV-B.

3. Purity (max. C>2 content by volume) of inerting 
medium as specified in Sect. IV-C.

Acceptance of the system will be based on satisfactory performance 
of a running test of the system. Tests shall be run in the 
presence of a representative of Poster Wheeler Energy Corp.

In the event that the system does not perform in accordance with 
the above requirements, vendor shall take the necessary steps, at 
his expense, to make the system meet guaranteed performance.
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COAL PROPERTIES Illinois No. 6 Colstrip Montana Big Horn Rosebud North Dakota Lignite* Pitt. Seam No. <
Pulverized Dry Received Dry Received Dry Received Dry Received Dry Received Dry

Proximate Analysis, Percent by Weight?
Moisture 4.2 0 28.0 0 22.96 0 22.43 0 34.73 0 3.53 0
Volatiles 34.2 35.70 27.8 39.0 32.26 41.88 30.98 39.94 25.59 39.21 37.88 39.63
Fixed Carbon 52.0 54.28 35.2 49.5 40.57 52.66 39.97 51.53 31.68 48.54 50.21 52.59
Ash

Ultimate Analysis, Percent by Weight 
(Moisture and Ash Free):

9.6 10.02 9.0 11.5 4.21 5.46 6.62 8.53 8.00 12.25 7.36 7.71

Hydrogen 5.9 5.08 4.92 4.93 4.88 5.25
Carbon 77.4 76.84 75.13 77.57 73.45 79.39
Nitrogen 1.4 0.79 1.14 0.79 1.25 1.71
Oxygen 11.0 16.16 18.18 16.06 19.84 2.88
Sulfur 4.3 1.13 0.59 0.60 0.56 3.07
Chlorine (0.04) — 0.04 0.05 0.02 —

Gross Heating Value, Btu/lb
Net Heating Value, Btu/lb

12,330+ 
11,803+

11,160 11,928 (dry) 12,086 (dry) 11,180 (dry) 14,017 (dry)

Hardgrove Grindability 50 50 40 55 37-811 64

SLAG PROPERTIES Assume
Jackson

Northern State 
Power1s Coal

Unknown County 
and Bed

Assume 
Richmond DO Baukol-Noonen

Consolidated 
Loveridge Slack

Analysis, Percent by Weight:
Silicon Dioxide 49.3 32.0 22.1 21.9 26.0 39.62
Aluminum Trioxide 22.3 21.0 15.5 13.8 13.1 22.01
Iron Trioxide 19.5 0.5 6.4 5.9 6.6 20.72
Titanium Dioxide 1.2 0.5 1.2 0.7 0.3 0.84
Phosphorous Pentoxide 0.06 6.0 0.11 0.46 0.1 0.74
Calcium Oxide 1.7 17.0 18.9 31.4 21.9 7.60
Magnesium Oxide 0.8 4.0 6.6 10.4 5.5 1.38
Sodium Oxide 0.4 0.3 1.0 0.3 11.3 2.11
Potassium Oxide 2.2 0.3 0.4 0.3 0.4 —

Sulphur Trioxide 1.0 16.5 26.2 12.6 12.8 0.46
Unaccounted for 1.54 1.9 1.59 2.24 2.0 4.52

Ash Temperatures, °F:
Initial Deformation 2130

Reducing Oxidizing
2150 2220 2260 2450 2202 2020

Softening (Tcv) 2180 2200 2280 2380 2490 2250 2080
Fluid 2470 2250 2320 2470 2540 2324 2280

Silicon, Ratio T 69.1 54.2 40.9 31.47 43.33
Average Molecular Weight 71.18 64.74 65.53 58.00 50.19
Viscosity at 2600°F, Poises 150 19 3 1 3
Specific Gravity 1.47 1.47 1.58

^Average of 100 coals
+For coal containing moisture and ash
fDepends on moisture content
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PAGE 2 OF 9

I. SCOPE
This requisition covers the design^ fabrication and supply of a package 
item dealing "with a slag handling system for the operation of a pressur­
ized Coal Gasification Pilot Plant, location Sioux Falls, South Dakota. 
Vendor shall quote a complete package, including all equipment required 
to perform the crushing, dewatering and collecting of slag as defined 
herein. A typical slag handling scheme is presented in Figure 1. The 
corresponding equipment for this scheme is listed below.

ITEM NO. DESCRIPTION
R-103 Slag Quench Vessel
D-lllj. Slag Water Disengaging Drum
D-115 Slag Storage Drum
D-116 Siag Injector Drum
D-117 Slag Water Surge Drum
TK-10J? A/B Slag Hydrobins

(2) MOV-I4
(2) MOV-5

P-101 A/B Transport Water lump & Snare
P-102 A/B Quench Water Pump & Spare

(1) P-103 Slag Slurry Pump
E-101 Quench Water Cooler
CL-101 Slag Water Clarifier

(1)
J-106 Slag Brum Eductor
SR-102 Slag Crusher

(2) SS-101 Slag Swiper
Vendor may offer an alternate scheme. Erection of equipment material will 
be by others. The scope of supply includes all instruments anri controls 
for operation.
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I. SCOPE (Cont'd)
PRELIMINARY

Figure 1: Proposed Slag Handling Scheme

of
SASi M

V___

A--

?-lol A/a
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Slag Properties 
Analysis, ¥t.
SiOp
AI2O3
Pe^Oo
Ti02
PpO^
CaO
MgO
Na20
K20
SO3
Unaccounted for 

Ash Temperatures, °P 
Initial Deformation 
Softening (lev)
Fluid

Silicon Ratio, T 
Average Molecular Weight 
Viscosity at 2600°F, Poises 
Specific Gravity

Illinois #6 Colstrip Montana Big Horn Montana Rosebud No. Dakota Lignite*
Assume Northern State j Unknown County Assume Baukol - Noonal
Jackson Power's Coal and Bed Richmond DO
1+9-3 32.0 22.1 21.9 26.0
22.3 21.0 15.3 13.8 13.1
19.3 • 5 6.b 5.9 6.6
1.2 • 5 1.2 .7 0.3
0.06 6.0 0.11 .1+6 0.1
1.7 17.0 18.9 31.1+ 21.9
.8 l+.o 6.6 10.1+ 5-5
.1+ .3 1.0 .3 11.32.2 .3 0.1+ .3 .1+1.0 16.5 26.2 12.6 12.8

1.51+ 1.9 1.59 2.21+ 2.0
Reducing l Oxidizii S2130 2130 2220 2260 21+50 2202

2180 2200 2280 2380 21+90 2250
21+70 2250 2320 21+70 251+0 2321+
69.I 5U.2 1+0.9 31.1+7 1+3.331 71.18 61+.71+ 65.53 58.00 50.191^0 19 3 1 3

1.1+7 1.1+7 1.58
*For coal containing *Average 1 ^
Moisture and Ash coals
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FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.:
CHANGE NO. 2

1590-1351D
PAGE 5 OF

II. BASIS OF DESIGN
A. Slag Fee d

(1) 1.

2.
3.

h.

6.
7.

(D

8.

Identification of Goal from which slag is derived.
a. Design basis: Illinois No. 6
b. Other possible coals from which slag is derived:

(1) Colstrip
(2) Big Horn
(3) Rosebud
(1;) North Dakota Lignite 
(3) Pittsburgh Seam No. 8

Slag Analyses and Slag Properties: See Attached Table I on sheet # 2i.
Flowrates of Dry Fluxed Slag (these flowrates include slag derived 
from coal ash, limestone added as a fluxing agent and carbon carried 
out with the char).
a. Normal, Ibs/hr.

ASH 3520 
Carbon b0$
Flux 905 (as CaCO^)

TOTAL SLAG 1+830 Ibs/hr.
b. Design, Ibs/hr: 6000 Ibs/hr or total slag.
Grindability of slag: The slag crusher should be preformably a
"Heavy Duty Crusher" of the reversing roller-type with a "Fluid Drive" 
or equal. Consideration should be given to the possibility of iron 
nodules contained in the slag, due to the reducing atmosphere in 
Stage I, when designing the Crusher.
Slag temperature to top of R-103
a. Normal: 2800°F
b. Maximum: 3000°F
Design Pressure of R-103: $00 PSIG 

Slag Densities
a. Particle Density, lbs/ft3: 93 to 1?0
b. Bulk Density or Slag Frit

(1) 75 lbs/ft , to be used for volumetric vessel sizing
(2) 120 lbs/ft^, to be used for foundations.

Size Distribution
Vendor to advise on size of slag particles after they come in 
contact with quench water. There may he a possibility of for­
mation of large clinkers. Vendor to advise on the necessity of
mechanical heard breakers.
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FOSTER WHEELER CORPORATION
MATER IAl REOUiSI11 ON NO,: 1590-13510
CHANGE NO. 2 PAGE 6 OF 9

II. BASIS OF DESIGN (Pont'd)

(1)
9. Angle of repose of a wet non-compacted slagr bB° in air. 

10. Temperature of slag-water exiting bottom of R-103: l60°P
(vendor to confirm)

B. Slag Product
1. Size: Vendor to advise
2. Water Content: Vendor to advise
3. Use of Product: Slag product to be used exclusively for landfill,

C. Qnissions
1. Vendor to specify atmospheric gaseous emissions,particularly from:

a. Slag water surge drum, D-117 (if vented to atmosphere)
b. Slag water disengaging drum, D-llU

2. Vendor to give flowrate, composition and solids content of the
blowdown from the transport water system to the sludge removal unit 
(By others). The blowdown is to be delivered at a 50 PSIG battery 
limit pressure.

D. Vessel Sizes
Vendor to advise hold-up times of all vessels in his scope of supply.
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111• mechanical specifications

A. The design of all equipment, piping and electrical parts of vendors 
supply will comply with all regulations applicable to the proposed lo­
cation, i.e. Sioux Falls, South Dakota. All materials to be of United 
States origin. Equipment shall be furnished in accordance with ap­
plicable provisions of the latest revisions of the following codes, 
specifications, etc., which may be revised to adjust classification 
and addition made necessary to assure good practice.

1. Vessels - ASME UPV - Code Section VIII
2. Electrical - NEC for Class I - Group D, Division 2

Class II - Group F, Division 2
3. Safety - Federal Register (OSHA)
b. National Fire Codes - Appropriate requirements for flamable liquids,

gasses, and solids.
3. Noise Specification - U.S. Dept, of Labors Occupational Safety &

Health Standard.
6. Other - State & Local Requirements.

FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.:
CHANGE NO. 2

1390-1351D

1

B. Design or the Slag Quench Vessel, R-103 (See Figure 2 on sheet 10)
1. Design Temperature of shell: by mechanical specialists (top of

vessel should be refractory lined)
2. Design pressure: 5>00 PSIG
3. Special Nozzles

a. Vendor to provide nozzle for a closed-circuit television camera 
and light (by others), the camera nozzle should be directed at 
the slag monkey of Stage I of the Gasifier. FWEC to advise
on details of nozzle later.

b. Vendor to provide nozzle for a slag burner (by others), the 
burner should be directed at the slag monkey, FWEC to advise 
on details of nozzle later.

U. Mechanical clinker breaker - arm: Vendor to advise on the need for a 
water-cooled mechanical arm to break slag beards.

3. Mechanical specialists to determine the suitability of installation 
and location of the flange connecting stage I of the gasifier to the 
slag quench vessel.

6. Vendor to advise of any required venting of slag quench vessel to 
a lower pressure in order to promote and/or insure continuous slag 
flow through the monkey.

7. Vendor to specify materials of construction.
8. All equipment shall be disigned for 2b hours a day continuous service, 

seven day's a week.
9. General notes 1390-1100B shall be considered part of the requisition.

10. General notes 1390-1300B shall be considered part of the requisition.
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m. MECHANICAL SPBCIFICATIONS (Cont'd)

Figure 2. Proposed Slag Quench Vessel, R-103

IXm

lxpq

Quench Water 
System by 
Vendor

NOTES:

Cooling

Coils (By Others) 
iSieg

/ Monkey 
(By Others)

TTange '"Connection"* 
to Connect Gasifier 
to Quench Vessel 

(Note 2)

Refractory Lining

Weir

Water & 
Slag

(1) Vendor to provide 
nozzles for TV camera 
& burner,but same will 
be supplied by others.

(2) Flange between Stage I 
of gasifier & Quench Vessel 
to be determined by mechanical 
specialists as to suitability 
of installation & location.

Slag

NOZZLE CONNECTIONS 
TV Camera w/light 
Quench Water Inlets 
Slag Outlet 
Water Outlet 
Water-Cooled mechanica 
Beard Chopper 
Slag Burner 
Vent Line from slag 
water surge drum,D-117

TO SLAG CRUSHER (BY VENDOR) 237
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MATERIAL REQUISITION NO.: 1^90-13510
CHANGE NO. 2 PAGE 9

I
IV. SITE CONDITIONS

1. Altitude (above sea level)
2. Atmospheric Pressure
3. Design Temperature - winter

- summer
U. Location
5. Type of Operation
6. Earthquake Zone
7. Wind Loading

1315 ft.
lil.O PSIA 
(_) 25°F 
(+) 93°F 
Outdoors 
Continuous 
I
(See Spec. l530-l).0Al'

V. UTILITIES AVAILABLE 
1. Power-Motors

200 HP & Above - hooov, 3 0, 60
3/b HP thru 150 HP - U60V, 3 0, 60
1/2 HP & Below - 115V, 1 0, 60
(Vendor to advise connected loads at each voltage level)

2. Power-controls & lighting - 115>Vj 1 0, 60 HZ
3. Instrument Air (Dew Point (-) ij.0oF, 100 PSIG)

(Vendor to advise quanity required)
VI. BID QUOTATION REQUIREMENTS

1. Equipment arrangement drawings showing equipment layout, overall dimensions, 
unit dimensions, support details & unit weights.

2. Electrical schematic drawings
3. Complete description list of all items for the installation & operation of 

the system that must be. supplied by others and a list of items provided 
by vendor.

Iw Spare parts lists, safety instruction sheets & other data as required.

VII. SPECIFICATION REFERENCES
1590-10A1 Welded Unfired Pressure Vessel
1590-31A1 Centrifugal Pumps
1590-38A1 Induction Motors
1590-1+0A1 Wind & Earthquake Loading
1590-50A2 Gaskets & Surface Finish for Bolted Flanged Joints
1590-50AU Dim. of Non-Std. Gaskets & Surfaces for Compression
1590-60A1 Instrumentation Standards
1590-70A1 Electrical
1590-83A1 Painting
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3 2* EjLOWOOwm FROM D-H7 I
A 5.1 FRO>4 STOR££.fc DRUM D'II5 t
5 2* OVERFLOW FROM D-i!4$D-ll5 1
Co 24" MA.K1WA.Y j •
7 in- CuUSHiMG N02."Z.l_E i
a 4-“ w-FrtR 'Supply 1

PLAN^iSW
I?*'?,

qi'+"i^K'©

l^-A-

LriRD

partial
SECTION" E>"

CAR3QNJ ^>TttL ISIJECTOR 
DRosa ASMS- CODED <8SOOPS.i.

SECTION *A-A*

(<@j£ GENERAL REyliios?)
GRAPHIC SCALE -> V*~

STSUCT ELEC. PRINT
DlSTR.

NOTE
THE

Allen - Sherman - Hof* 
Company accepts

NO RESPONSIBILITY FOR 
INTERFERENCES OR 
OBSTRUCTIONS NOT 
SHOWN ON THIS 

DRAWING
«e.viiiD~PER eki&.

“Allen-Sherman-Hoff Co.
WYNNEWOOO. HENNA.

Slag, imjector
DRUM D-116

FOR FOSTER NWWEELER EnjERGV CORP.
CO/Xl. GASlFiCfisTiONJ PRO-ECT
MS.P LAVv/RENCE ST£\ SIO^X FAuLS, S P.

oate...3:..$.:7g>..............

ORAWN..^^ ... .
TRACED........ ........................

CHECKED................... .... ....

CONTRACT NQ.32QI
I REV

5?OI-M4rA
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£drum

CAR&OW.ST66W SpRGC 
PRUM WITH L6VS.U CONTROL. 
a.s m.s.. copaoe&ooRs.i.

/ planview ^

PARTIAL 
SECTION'B‘

MKX.WAT6R LEVEL

NOZZLE CHART
SERVICE

SE.CKMENT REMOVAL TO CL-tOt
OUTLET TO P-10'2 A/E>TOTAL VOLUME* aOOCU.FT. EMERGENCY Till
LEVEL INDICATOR

OVERFLOW FROM Pv-lQIs 
EiLCMlDOWM TO DMKo
STEAM OUT_____________
VENT TO R-IOS

7'* 6s
ISO CU.FT

(slag displacement^

ao cu. pt.

SUPPORT L&G»^

GRAPHIC SCALE - V, "

’"’Allen-Sherman-Hoff Co.NOTE
SLAG WATtR 5UR&E DRUM D-l ITAUEN - SmCRNAM • HOFF
POR FOSTER \NWe.S.L.ER ENER6Y CORR 
COAl. GASiFlCATiON PROJECT 
NS-P LAWRENCE STATION 
SIOUX PAuLS t SOUTH DAKOTA________

CONTRACT HO&'Z&I-

5201-H 2 f^T'R&visio PB.R '
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FOSTER WHEELER CORPORATION CENT RIFUGAL PUMPS PAGE \ OF \
REOUISITION NO. DATE

FOR ERPft -P6- - - boo/-/S2t F.W. CONTRACT 1 £ ■ i“531 /5V/-/35/Z?
SITE MSP /JjwPPMtP szapw. SsZvtKiczs. ScopP Pa SUPERSEDED BY CHANGE NO.
service -r&ausPeer wjmp Pumps ps/Pf/Z'.- o o ics
NO. REO'D V ITEM NOS. P~ /£>//f/B C2\ C4 ICb

NO. OF MOTORS REQ'D. ITEM NOS. ________ ________ _ MOUNTED BY
NO. OF TURBINES SEQ'D : ITEM NOS. P-tOl£ SUPPUEO BY MOUNTED BY
Xk)6e<E5o c- -"7?^p SIZE & MODEL g <£>T _ __ NO. STAGES

Sbracicet □in-line □.

□ __________ __

CASE-MOUNT □ CENTERLINE □FOOT 
-SPLIT: Q AXIAL □RADIAL
-VOLUTE: [^SINGLE □DOUBLE □DIFFUSES 
-0£SIGH:3TC PSIG 0 3oQ°F. HYDRO TESTj£7rPSIG
-AUX. CONNECTS: 0VENTS 0DRAINS 13GAGES □___

IMPELLER: DIA.: RATED V(j' . HAX.Io'm ■ MIN. °) . TYPE ____ _ _ _
MOUNTING □.BETWEEN BEARINGS □OVERHUNG □__ _ _ _ _ _ _ _ _

WEAR RINGS: □iNLCT ONLY □BOTH SIDES SCASE ONLY QcASE A IMPELL.
BEARINGS: TYPE: RADIAL - TSayLL- .THRUST = S/»-Li-. _ _ _ _ _ _ _ _

LUBE: 0RING □FLOOD □fLINGER □m|ST Q PRESSURE
COUPLING: HFB: PAL 1C .MODEL: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

SHOP TESTS:
PERFORMANCE
IPSH'S

n_osco

DRIVER 1/2 MTD BY: |3PUMP MFR. □DRIVER MFR.

GUARD TYPE: OSH-A_____________________________________

PACKING: MFR 4 TYPE Xg- QprioO
MECH. SEAL:

□purch.

MFS A MODEL ,

_ _ _  SIZE .
MFR'S CODE .

NO. RINGS 

API CODE

.AUXILIARY PIPING:
C.V. PIPE PLAN Klo .WITH DC-S. QS-S. □'TUBING DpiPE

TOTAL C.W. RfQ’D.___ GPM. INCLUDE: □FLOW INDIC. □ VALVE "C”
PACKING INJECTION: FLUID= e gS^F. REQ*D- 2- ^ qZo pSIG
SEAL FLUSH PUN O .WITH QC-S. QS-S. □TUBING QpIPE

EXT. FLUSH FLUID-________ ___  ®___°F. REQ'D=___GPM 6 PSIG
AUX. SEAL PUN__________  . WITH QC-S. Qs.S. □ TUBING QPIPE

UENCH FLU ID=

MOTORDRTWRS:
HP ! S ^ .S.F.I-P.RPM 3 550FRAME44‘TtI Ai'oO'il 3PH/ G.QHZ

MFR. X-ff • opnj'O BEARINGS B^U-LUBE feggA-S-lf ________________

TYPE Hoei*fc . INSUL. CLASS R> AMPS, FULL LOAD_____

EHCL.Tg f.C- .RISE °C — AMPS, LOCKED ROTOR.

VERT. UNITS: FIySS HvHS THRUST CAP. ■ LBS. UP _______ DN.

TUR31NF DR 1VFRS:
□ if BY PUMP VENBOR SEE PAGE.
□ if BY OTHERS: MFR._____

ATTACHED
MODEL BHP

APPLICABLE DOCUMENTS: ?\J0 <0 €

P A//=<g
X

OPERATING CONDITIONS, EACH PUMP: PERFORMANCE
LIQUID uJATG’/t- U.S.GPM 8 PT: MIN NORM lOO RID.,__ _ PROPOSAL CURVE NO. 3 <3 1 H

DISCH. PSIG -2 2.9 frro. RPM 3STC> hPSHR (WATER). FT. I"?
P.T. °F. (MAX ) SUCT. PSIG ! MAX. 4 } STD. MIN. CONTINUOUS U-S.GPM 140

SP.GS. AT PT S . o DIFF. PSI ■2. 2 5' ROTATION, VIEWING FROM COUPLING C-VJ
VAP. PSIA 8 PT Z . s> TOTAL DIFF. HEAD, FT. ^2.0
VIS. 8 PT SSU NPSHA, FT. -30 WITH RATED IMPELLER:
CORR./EROS. FROM HYQ HP. EFFICIENCY AT RATED POINT. S 1 1

IF EFF. IS VISCOUS, WATER EFF. =
CONSTRUCTION BHP: SATED I3« NORM MAX I4D
NOZZLES SIZE ANSI RATING FACING LOCATION IF HP IS Vise., RATES WATER BHP =

SUCTION S~ 17. <r MAX. TOTAL HEAD, FT. C, CTO
DISCHARGE 3 z. 5“o P.P. MAX. POSSIBLE DISCH. PRESS.: „ RSIS, ,

WITH HATED SWT. PRESS. 
WITH MAX. SUCT. PRESS.

TOW I RED 
s)0 Oc 
*pi t3 *J P

DISMANTLE A INSPECT_______
HYDROTEST CASE ______
HY080TEST BOWLS _______SoRFu-cr Xosp. V
MfllERIAlS:
□ pump API CLASS

□ (TA-%T~ XR-aiO OPS fc"
-'gg:6<0?.€~ Pw'u.

BASE PLATE

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

XPTW: WEIGHTS
PUMP ONLY 7 0 0 

BASE CrOO
Silt UAI A

(LBS NET EACH! 
MOTOR I "72. f

TURBINE

AMBIENT_____°F MAX TO___
INSTALLED □ OUTDOORS 

□ CL._ -GR -OIV_ .
MOLING WATER: TYPE

°F A PSIG IN, °F

^F MIN-
□indoors
□non-hazaroous

MAX A PSIG OUT
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FOSTER WHEELER CORPORATION CENTRIFUGAL PUMPS PAGE / OF A
HtOUISITIOM TlO. 1 DATE 1

FOR /f/eTpA-Fe ~/4 '32F.W. CONTRACT/S-/S*)/ /-53>/ -tfS/ D 4J3c/7j£>
SITE NSP-tjiwetnce 3^6w£>j/ccrd SUPERSEDED BY CHANGE NO.
SERVICE (Que^c/J U//dr^ P Cl !C5 ICS
NO. REQ’D 2 ITEM NOS. P-/^2^//3 c2 |C4 )C6

SJ>

HO. OF TURBINES REQ'O^__ :
PUMP MFR. - ho & o 1d

ITEM NOS. SUPPLIEO BY /i. AS/’A/e'Z-
SIZE & MODEL <2xic. A NO . 

PERFORMANCE

MOUNTED BY

STAGES '
OPERATING CONDITIONS,
liquid Uj A-rgrt-

P.T. °F. (MAX___
SP.GS. AT PT____
YAP. PSIA S PT__
VIS. 8 PT 32-

_) 2.00 
i • O

CORR./EROS. FROM

EACH PUMP:
_ U.S.GPM 8 PT: HIN _ _ _ WORM 23 S RTD.

DISCH. PSIS _ b>TpT RTD.

_ SUCT. PSIG { MAX. <35~0) RTD.
DIFF. PSI . (T-S"

TOTAL DIFF. HEAD, FT. 2-S S
NPSHA, FT. SOO P.S.I .

------------------- ------------------------------------------------ HYD HP..

CONSTRUCTICN

PROPOSAL CURVE NO. 2 X Ifl ~G
RPH 35~52> HPS(W 1 WATER), FT. J 
MIN. CONTINUOUS U.S.GFW S~Q

ROTATION, VI EWING FROM COUPLING <1 C Vsi
WITH HATED IMPELLER:

EFFICIENCY AT RATH) POINT, < 4 2.
IF EFF. IS VISCOUS, WATER EFF. =___

BHP: SATES £8 NOBM 3g HAX “5 S»
NOZZLES SIZE ANSI RATING FACING LOCATION
SUCTION <4 3 00 2.^=. tToo
DISCHARGE -2_ 3300 <l_ .p-. "To p

IF HP IS VI*., RATED WATER BHP =_ 
MAX. TOTAL HEAD, FT. 3 <3-C>
HAX. POSSIBLE DISCH. PRESS.: PSIG

WITH HATES SWT. PRESS. =
CASE-MOUNT RL CENTERLINE HfOOT HbRACKET FTlN-LINE FI 

-SPLIT: Q AXIAL 0RA0IAL
-VOLUTE: Rl SINGLE HdOUBLE OdIFFUSER O

WITH MAX. SUCT. PRESS. -

3H0° TESTS: wou.rto witnessed
-DESIGN:foCW PSIG g 65P°F. HYDRO TEST_ _ _ _ PSIG
-AUX. CONNECTS: □ VENTS 0DRAINS 0GAGES PI

PERFORMANCE Mo+JtT
IPSWR

IMPELLER: DIA.: RATED S’% . MAX JO 5/lfe MIN. 1 TYPE CUDSO
MOUNTING FI BETWEEN BEARINGS F3DVERHIING IT|

«A» RINGS: □iNLET ONLY 08OTH SIDES OcASE ONLY 0CASE A IMPELL.
BEARINGS: TYPE: RADIAL - !?AU_ .THRUST = t3 AL.U

DISMANTLE & INSPECT
IlYDSOTEST CASE
HYDROTFST ROWI 5i

LUBE: [xjRIHG □FLOOD OflIHGER QmIST Q PRESSURE
COUPLING: MFR: 1 WA-L-ClZolO .MODEL: S>

TjJSP. Y I^S
DRIVER 1/2 MTD BY: QPUMP MFR. □DRIVER MFR. □ PURCH.
GUARD TYPE: OS, l+A

MATERIALS:
□ pump API CLASS 5 -"I

PACKING: MFR A TYPE SIZE NO. RINGS nMECH. SEAL: MFS A MODEL Po O-A- "PTO MFR'S CODE API CODE B 51"? L STi^eL C SK PC-• X • /MP-sn-Lefi-.
X- X • -e C=. 3

lOxiLIARY PIP1MG:
C.y. PIPE PLAN KJCJe.WITH Flc.S. Os.S. I”)TUBING flPIPE

TOTAL C.W. REO'D. 2- GPM. INCLUDE: QfLOW INDIC. QvALVE "C
PACKING INJECTION: FLUID= fi °F. REQ'D- CFTf « PSIG BASE PLATE
SEAL FLUSH PLAN "Z-l .WITH HC-S. f>|s.S. □ TUBING HPIPE

EXT. FLUSH FLUID- S °F. REO’D= GPM 0 PSIG
AUX. SEAL PLAN . WITH FlC.S. FlS.S. FI TUBING flPIPE

QUENCH FLU 1 Dr

VERTICAL PUMPS
THRUST, lbs. up. down
OTHER DETAILS PER PAGE NO.

WiTJfTTOIVOS: ' _ APPkOX. Weights ilbs net each)
Hp4C' .S.F. AARPM SSSb.frame 4foi?v/ 3PH/ 60hz
MFR. X-e. OPTIB^J.BEARINGS T?AIL,UJBE "eeASe

PUMP ONLY 4 MOTOR t5~S"5>
BASE -4 0 0 TURBINE

TYPE )4oi?<T . INSUL. CUSS AMPS, FULL LOAD Slit l)AiA
ENCL.Tc-F.C .RISE oc AMPS. LOCKED ROTOR
VERT. UNITS: flvSS FIyHS THRUST CAP.. LBS. UP DN.

AMBIENT °F MAX TO °F MIN.
INSTALLED □OUTDOORS QlNDOORS
□ CL.__-GR -OIV . □HON-HAZAfiSOUS

MOLING WATER: TYPE
°F A PSIG IN, °F MAX A PSIG OUT

TURBINE DR 1VFRS:
QlF BY PUMP VENDOR SEE PAGE___ATTACHED
□ if BY OTHERS: MFR. MODEL BHP

APPLICABLE DOCUMENTS:
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5-
1

FOSTER WHEELER CORPORATION CENT ^IFUGAL PUMPS PAGE / OF /
REQUISITION MO. DATE

FOR ffcoA-zze -/4-Z2-<O#0/~/3£/ F.W. CONTRACT/iV-Ti?/ /£V>/-/3S/£> 4/3C/76
S1TE A/SP IdhsPlUaZ Sta/sc*/. S/ti/x prJLts. Jcu/*DJk'£ '4 SUPERSEDED BY CHANGE NO.
SERVICE SZA<& Sd.t'rttf'/ PvajP Cl Cj ICb
NO. REO'D / . ITEM NOS. P~/e3 C2 CU C6

NO.
HO.

PUMP MFR

OF MOTORS REQ‘0.
OF TURBINES REO'D_ _ _ _ _ :

ITEM NOS. 
ITEM NOS.

P~/C3
SUPPLIEO BY

SIZE & MODEL 40 MTfZ-
MOUNTED BY

NO. STAGES
OPERATING CONDITIONS, EACH PUMP: PERFORMANCE
LIQUID 1-0 D lr U.S.GPM fl PT: MIN NORM \C>0 rto.. proposal ciiRVF no. Ao M r <2. F

DISCH. PSIG 3 °) RTD. nm 2-ooo spsgjj (water), ft. K
P.T_ °F. (MAX 1 140 SUCT. PSIG (MAX. ^ 1 RTD. MIN. CONTINUOUS U.S.GPM 2.0...............
SP.GR. AT PT |. 1 DIFF. PSI 3 6“ ROTATION, VIEWING FROM COUPLING C vJ
VAP. PSIA a PT '2- f? TOTAL DIFF. HEAD, FT. S 1
VIS. 8 PT 3 Z- s-su NPSHA, FT. 3 O WITH RATED IMPELLER:
C(S?8./EROS. FROM A- S l r HYO HPV

CONSTRUCTION
NOZZLES SIZE ANSI RATING FACING LOCATION
SUCTION 2-
OISCHARGE I '/-i-

!5"0
I 5~Q

gOD
-To ?

4SEFFICIENCY AT RATES POINT, _ _ _ _ _ _ _ _ _ _ _
IF EFF. IS VISCOUS, HATES EFF. =___

BHP: 2ATH! ■CT~ N0» MAX 'FfH
IF HP IS VISC., RATED WATER BHP <•____

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

CASE-MOUNT □ CENTERLINE 0FOOT □BRACKET OlN-LIHE □_________ _
-SPLIT: □ AXIAL 0RAOIAL
-VOLUTE: [3SINGLE pOOUBLE □DIFFUSE* □ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
-OESIGN: |5~Q PSIG 0_____ °F. HYDRO TEST ISO PSIG
-AUX. CONNECTS: □ VENTS □DRAINS □ GAGES fl f\| O O fc

IMPELLER: DIA.: RATED ®-Q . MAX. 8-8 . MIN. 6.6 . TYPE CL-OBfaP
MOUNTING □BEIVEEH BEARINGS J0.OVERHUHG □_______ _

WAR RINGS: □iNLET ONLY □BOTH SIDES QCASE ONLY OcASE 4 IMPELL.
BEARINGS: TYPE: RADIAL - Em L .THRUST = F oU-Egl _________ ___

LUBE: □Rina □FLOOD □ FLINGER QmIST □ PRESSURE
COUPLING: MFR: Kj/ft. _ _ _ _ _ _ _  .MODEL: KVA_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

DRIVER 1/2 MTD BY: OPUMP MFR. □DRIVER MFR. □PURCH.
GUARS TYPE: ~E~>e:U-T <S»Oi««tg-t3 _ _ _ _ _ _ _ _ _ _ _ _

PACKING: MFR 4 TYPE \n£~S_____________  SIZE _ _ _ _ _ _ „N0. RINGS - ..
MECH. SEAL: MFS 4 MODEL _ _ _ _ _ _ _ _ _ _ _ _ _ _  NFS'S CODE _______  API CODE

AUXILIARY PIPING:
C.W. PIPE PLAN_ _ _ _ _ _ _  .WITH DC-S. QS-S. □'TUBING □?!?£

TOTAL C.W. REO._____ GPM. INCLUDE: □FLOW INDIC. □VALVE ”C”
PACKING INJECTION: FLU I D= __________ fl  °F. REO'D- GPM e PSIG
SEAL FLUSH PLAN .WITH DC-S. QS-S. □ TUBING □?!?£

EXT. FLUSH FLUID- I ‘Al 9_8S'°F. REO'D- I YzjGPH fl 50 PSIG 
AUX. SEAL PLAN_____  , WITH □c.S. QS.S. QTUBING □?!?£

WITH HATED SUCT. BJESS. = 
WITH MAX. SUCT. PRESS. =

BHO° TESTS: required witnessed

reRFORMANCE tOpOg_______ _
IPSHR fOOlOtT

. 3ISMANTLE 4 INSECT_____________________

HYDROTEST CASE _____ ________
. HYDROTEST BOWLS _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _
Soe.F«cr X’JS.f. Ye~3 _____

'FiATERIALS: —' '
□ pump API CUSS _____________

pisruL-C/1—

BASE PLATE
VERTICAL PUMPS
THRUST, LBS._ _ _ _ _ _ _ _ UP,_ _ _ _ _ _ _ _ _ DOWN
OTHER DETAILS PES PAGE NO.___________

OUEHCH FLU I Or
MUIOR DRIVET&r ~ ■' ^ ---- -
HPjZZk , S. F .JT, rpm 3S~SO, FRAME Z > 3 T 4(^0 V / “^PH / feOHZ
MFR. I-R- OPTnw .BEARINGS PA Li, LUBE feg-g/A-j F
TYPE )4o(Li^ .INSUL. CLASS B AMPS, FULL LOAD___

EHCL.T^_£C. .RISE °C_____  AMPS. LOCKED ROTOR.
VERT. UNITS: flvSS FlvHS THRUST CAP. ■ LBS. UP DN.TURarNTMTWR?7"^

□ if BY PUMP VENDOR SEE PAGE___ ATTACHED
___PiF BY OTHERS: HER. MODEL BHP
APPLICABLE DOCUMENTS:_________________________________

AFFRUXTwFTGRTS" (LBS NET EACH!
PUMP ONLY 2-7 MOTOR t TO
BASE F/r TURBINESTTFDCTF" ” ——-

.AMBIENT____ °F MAX TO___ _£F HIM-
INSTALLED □OUTDOORS □INDOORS
n CL -GR -DIV__ . □NON-HAZAROOUS

:00LING WATER: TYPE _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
°F 4 PSIG IN, °F MAX 4 PSIG OUT
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FORM HO. 135-128 A MATERIAL REQUISITION shell & tube
FOSTER WHEELER EMERGE CORPORATION EXCHANGERS

I 10 SOUTH ORANGE AVENUE, LIVINGSTON, N. J. RAGE / OF /
CONTRACT NO. /S-/s37 REQ'N. N0./5'9/-/>-52Z? DATE^'JSr
CUSTOMERS NAME /4^ ■cec/- /S2f LOCATION S/enx P/Skc7/

SUPERSEDED BY

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

SERVICE OF UNIT \aJATI£2- L VvJATS-ri- Vrc. at EYCHAOte/UTEM NO.
SIZE - 3i>r 'TYPE B E.k\ (H 0 81 Z) ("TOW) CONNECTED IH
SQ.FT.SURF./UNIT (S(^V 1^8 4 SHELLS/UNIT 1 SQ.FT.SURF./SHELL

PERFORMANCE OF ONE UNIT
SHELL SIDE TUBE SIDE

FLUID CIRCULATED ■NAJA-T ■rt_ . Vx/A-TerO-
TOTAL FLUID ENTERING ( Z.B'S'cLPfA \n. CTOO LB/HR 7s 1 4 £3Ph) ?ST> LB/HR..,

VAPOR lb/hr LB/HR
LIQUID lie.. FOO LB/HR 4-o7 . 75T±B/HR
STEAM lb/hr IB/HR
NON-CONDENSABLES LB/HR LB/HR

FLUfd (VAPOR 1 ZED)(CONOENSEO) LB/HR L8/HR
STEAM CONDENSED L8/HR LB/HR
GRAVITY / H /
VISCOSITY .S3 » 7 -Z_
MOLECULAR WEIGHT
SPECIFIC HEAT / 8TU/LB-°F t BTU/LB-°F
THERMAL CONDUCTIVITY btu/hr-ft-°f . 3 6 btu/hr-ft-°f
LATENT HEAT' BTU/LB BTU/LB
TEMPERATURE IN /6>o °F BS" °F
TEMPERATURE OUT fi? °F //o Of

OPERATING PRESSURE, INLET yoo (PS 1 A)(PS 1G) /OO (PSI')(PSIG)
NO. PASSES PER SHELL / /

VELOCITY FT/SEC 2 < i> FT/SEC
PRESSURE DROP ALLOW. | CALC D. PSI ^ .5 PSI PSI | 2, / PSI
FOULING RESISTANCE, MIN. . oo f , OO l
HEAT EXCHANGED - BTU/HR. 7,000, OOO MTD CORRECTEC -Of

TRANSFER RATE SERVICE Z~ O T-~ CLEAN 3^TO

CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE Soo PSIG /5"0 PSIG
TEST PRESSURE / PSIG 22<r PSIG
DESIGN TEMPERATURE 2-0 0 °F /5”3 OF
TUBES AWtttLA t-T Y NO. 2 34 o.c BWG /6» jia LENGTH 2 3 fi> " PITCH lf/,< '^d
SHELL C- . ■ST'S: eu 1 .0 SHELL COVER (integHremov)
CHANNEL OR BONNET C_. CHANNEL COVER
TUBESHEET - STATIONARY . ST^ec, TUBESHEET - FLOATING
BAFFLES - CROSS cC. STL TYPE '/S fer O. C (j‘ -FLOATING HEAD COVER
BAFFLES - LONG •-- - - - • TYPE IMPINGMENT PROTECTION
TUBE SUPPORTS C. SreeL
TUBE TO TUBESHEET JOINT
gaskets /4s-B€rs to L
CONNECTIONS - SHELL SIDE N 6 . -F. OUT ^ F. RATING '^oO
CONNECTIONS - TUBE SIDE N In" Z. r • OUT lo” z.f: RATING /FO^pW-?/
CORROSION ALLOWANCE - SHELL SIDE Va IN TUBE SIDE — | N.
CODE REpU 1 REMEHTS A~S A'/zT "V/IT TEMA CLASS ^~W~>’
REMARKS: (1] NOZZLE A SUPPORT LOCATION TO BE AS NOTED ON :.W. STD. 21B1 1. 1

(2) FOR GENERAL NOTES REFER TO REQ WHICH IS AN INTEGRAL PART OF THIS REQ'N
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b!
"oo! ■©

i)

'I. <:)

SIDE VIEW

FRONT VIEW

klOZZLE CHAKT
COKIN'** SIZE Eat ik)4 SEeviCE *eEO'p

f 24" <boo ♦* to p-ns ■ 1
z V2 • 4>00 «* PEAlkt i
3 Vi" 600 ** FLUSH i
4 V2" •boo n SEAL A
5 24" <e>OOt* TO E*103 1

«

DESIGNA^AOVCO PfilN
DtST:

NOTE
THE

allen - Sherman • Hoff 
Company accepts

NO RESPONSIBILITY FOR 
INTERFERENCES OR 
OBSTRUCTIONS NOT 
SHOWN ON THIS 

DRAWING

H

G

F

E

D

C

B

A

- -

e.cv’o as ***« A 5 
:

^7
-

t"'Allen-Sherman - Hoff Co.
WYNNEWOOD. PENNA.

DATE. ..^ “.7
DRAWN.W, .G-.^||

..
CHECKED ...........

CONTRACT NO. .

5201-HS

/JOJa slag crusher SR-IOZ

Viljr FOR FOSTER WHEELER ENERG/ CORP.

COAL GASIFICATION PROJECT

M SP- LAWRENCE. STA. SIOUX FALLS. S.O.

M A H K REVISIONS | “Art CHfCKeoj SCALE NTS
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MATERIAL REQUISITION

FOSTER WHEELER PAGE

FOR FRDA-FOSSTL ENERGY F.W.REF. l^-l^Ol REQUISITION NUMBER DATE
SITE SIOUX FALLS, SOUTH .DAKOTA 1391-1351:0 L/28/76
MATER 1AL QUENCH WATER SUPERSEDED BY Cl•IANG E NO.:

FILTER & SPARE F-106A/B Cl W
(PART1 n-R1 PAHTTAam A-lD^'l C2 C5

C3 C6

SCOPE
Allen-Sherman-Hoff shall furnish two cartridge type filters which shall meet 
the following specifications:

Type

PROCESS DATA
Fluid Handled 
Flow
Operating Pressure 
Operating Temperature
Pressure Drop 

Clean 
Dirty

Particle Size
Contaminant Loading 
Material Weight

CONNECTIONS
Inlet
Outlet
Drain
Vent
Design Pressure 
Design Temperature 
Cartridge Material

Internal epoxy coated drum with 
replacable cartridge.

Water & Crushed Slag 
235 GPM 
l&O PSIG 
li|.0oF

By Allen-Sherman-Hoff 
By Allen-Sherman-Hoff
100 Micron
16 Lb/Hr. (Max.)
SS LVFt.J/l25 lb./ft.'5

k"
b"
2"

3 A"
550
200°F
Stainless Steel

J P.O.NO. SUPPLIER:
251



MATERIAL REQUISITION

w FOSTER WHEELER ENERGX CORPORATION PAGE . OF 6

FOR ■RR-na-FR F. W. REF. REQUISITION NUMBER DATE
SITE SIOUX FALLS. SOUTH DAKOTA 1^91-131x3-1 7/28/75
MATERIAL RECYCLE GAS SCRUBBER AND PUMPS (A-106) SUPERSEDED BY C 4ANG E NO.:
ENERGY RESEARCH AND DEVELOPMENT AMIN * -FOSSIL ENERGY Cl iroooo C4
LOCATION-NSP-LAWRENCE STATION, SIOUX FALLS, S.D» 02 S/18/7H 05
ERDA-FE - CONTRACT NO. 14-32-0001-1^1 C3 C6

HDEX

SCOPE

GENMA1

III BASIS OP DESIGN

IT PRODUCT SPECIFICATIONS

Y VENDOR INFORMATION REQUIRED

YI TURBDOWN

VII DESIGN/MECHANICAL CONSIDERATIONS

VIII AVAILABLE UTILITIES

IX SITE CONDITIONS

X REFERENCES

m%mfX p.o.no. SUPPLIER:
252



»
OSTER WHEELER CORPORATIONTERIAL REQUISITION NO.: l591“13i+3-B
HANGE NO. 3 PAGE 2 OF g

I SCOPE
This requisition covers the design, fabrication and supply of equipment and C-3 
required instrumentation for a recycle gas scrubbing system to remove the 
residual char dust particles from the recycle gas stream. The requisition 
shall include the following equipment;

A. S-109 Eecycle Gas Scrubber
B. P-106A/B Recycle Gas Scrubber - Circulating Pump & Spare

II ORKTERAT.

A. The design of all equipment of vendor's supply will 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 provisions of the latest 
revisions of the applicable codes and the Foster Wheeler Energy Corp. 
Standards (see Section X References).

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 
number lI|.-32-0001-l521 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 procurements, 
or standard "Off the Shelf" purchases of equipment or the subcontract or 
purchase order which is $10,000 or less.

C. All instruments and controls furnished as part of this requisition shall 
be identified as to make and model and be subject to purchase approval.

cn
CM

III. BASIS OF DESIGN
A. Gas Properties 

1. Composition

0
MODE %

o.ltU
13.91

C-3
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FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1591-131+3-B
CHANGE NO. 3 PAGE 3 OF

III. BASIS OF BESICaJ (Cont'd)
A. Gas Properties (Cont'd) 

1. Composition (Cont'd)

MOLE %

CO 19.70
C02 7.87
CHl) l).06
N2 53. U8
COS Nil
NH3 0.27
H2S 0.27

100.00
2. Normal Flowrate:

a. 67,500 IBs/hr. (includes Ibs/hr. of condensed water)
b. 17,833 SCFM @ 60°F, 11)..7 PSIA)
0. 691 ACFM @ inlet conditions

3. Density I.63 lbs/ft^ @ inlet conditions
I4.. Viscosity 0.023 cps @ inlet conditions
3. Compressibility Factor: 1.0
6. Inlet Temperatures 120°F
7. Inlet Pressure: 1|10 PSIG
8. Molecular Weight: 23.9

C-3

c-3

B. Dust to Scrubber C-3

1. Densities

a. Case 1-20 lbs/ft^ particle density
b. Case 2-60 lbs/ft^ particle density

2. Design Solids Flowrate: 300 Ibs/hr. C-3
Particle Size Distribution
Micron Size WT. %

0.3 0
0.3 - 1.8 1.61)
1.8 - 3.8 i).26
3.8 - 9.8 29.08
9.8 - 32 60.26
32 -100 l).76

100.0
1). Design Dust Loading 50.7 Gr/ACF
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FOSTER WHEELER CORPORA!I OH
MATERIAL REQUISITION NO.: 1591-131+3-3
CHANGE NO. 3 PAGE 1+ OF 6

IV. PRODUCT SPECIFICATIONS 
A. Scrubbed Vapor

1. The clean scrubbed vapor from the unit should contain not more C-3
than 0.1 grains of Char Dust per actual cubic foot.

2. Over 90 wt % of the Char Dust should be less than two (2) micro­
meters (microns) and 99.9 wt % less than five (5) microns.

V. VENDOR TO SUPPLY FOLLOWING INFORMATION
A. To confirm scrubber pressure drop (VII-3)
B. Water make-up to scrubber, GPM (VIII A-6)
C. Scrubber liquid circulation rate, Ibs/hr. C-3
D. Blowdown (purge) GPM
E. Venturi throat velocity, ft./sec.
P. Outlet Temperature °P
G. Weight percent of char dust in blowdown (purge)

VI. TURNDOWN

Scrubber must be capable to handle 33 l/3^ of normal mass flowrate at 
an inlet pressure of 1^0 PSIG.

VII. DESIGN/MECHANICAL CONSIDERATIONS

1. Temperature: 170°P C-32. Pressure: hkO PSIG
3- Maximum allowable pressure

drop of gas 15 PSI
(Vendor to confirm, see V-A)

I*. Material of Construction - 5/61+" - I4IO S Clad over CS
VIII. AVAILABLE UTILITIES

A. Make-up Water

«*>
cv

tacc

1. Water Type
2. Supply temperature
3. Supply pressure 1+. Dissolved Gases
5. Dissolved Solids
6. Quantity Available

Semi-clean process water 
150°P 
500 PSIG

1+00 PPM NHy Also traces of H^S and COg
50 PPM TDS

3000 Ibs/hr (6 GPM) Maximum

»
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FOSTEK WHEELER CORPORA!I OH
MATERIAL REQUISITION NO.: 1591-13^3-B
CHANGE NO. 3

VIII AVAILABLE; UTILITIES (Cont'd)

PAGE 5

B. Power - Motors
1/2 HP and below - 113 V, 1 0, 60 HZ
3A HP to 130 HP - 460 V, 3 0, 60 HZ

Class I - Group D - Division 2
Class II - Group P - Divison 2

Ho SITE COKDITIONS
1. Altitude (above sea level) - 1313 FT2. Itmospheric Pressure li+.O PSIA
3. Design Temp. Summer

Winter 9- F23°f
h. Location - Outdoor
3- Type of Operation - Continuous
6. Earthquake & Wind Loading - (SEE SPEC. 1390-4011)

X. BKt'jalENCES
(Shall be considered part of this requisition)
1390-10A11390-31A3
1390-3813
139O-J+OAI
1390-3012
139O-3OII+
1390-9211
1390-9612
1390-llOOB
1390-1300B

Welded Unfired Pressure Vessels 
Centrifugal Pumps 
Induction Motors
Wind, Snow & Earthquakes Loading
Gaskets & Surface Finish for Bolted Flange Joints
Dim. of Non-Std. Gaskets & Surface finish for proper Compression
Preparation of Shipment
Equipment Noise Control
General Notes - Vessels
General Notes - Mechanical
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FOSTER WHEELER CORPORATION CENT RIFUGAL PUMPS PAGE 6 OF 6
REOUISITION NO. 1 DATE

FOR ERM-EE F.W. CONTRACT 15-1591 1591-1 TliT-B 1 7/28/75
SITE SIOUX PALLS. SOUTH DAKOTA SU 3ERSEDFD SY CHANGE NO.
SERVICE RECYCLE GAS SCRUBEER-CrRCUMTING PUMP & SPARE Cl c^ 5-11-76 C?
NO. REO'D 2 ITEM NOS. P-106 A/B 02 cn 06

sI

£*o
NO. OF MOTORS REO’D._ 

NO. OF TURBINES REQ’O

PUMP MFR.

ITEM NOS J 

ITEM NOS.

SIZE &
Q^ERATINGToFIdTTTONSTT^H PUMP:

MODEL

SUPPLIED BY 

SUPPLIED BY

____  MOUNTED BY

____ MOUNTED BY

MO. STAGES
PERFORMANCE

LIQUID .

P.T. °F. I MAX__

SP.GR. AT PT___

VAP. PSIA 6 PT_

vis. a pt

U.S.GPM 0 PT: MIN ____

DISCH. PSIG _

SUCT. PSIG ( MAX.______

OIFF. PSI

TOTAL OIFF. HEAD, FT.

NPSHA, FT.

NORM RTD.

RTD.

RTD.

CORK./EROS. FROM HYD HP-.

CONSTRUCTION
NOZZLES

SUCTION

DISCHARGE

SIZE ANSI RATING FACING LOCATION

CASE-MOUNT □ CENTERLINE □FOOT □BRACKET QiN-LINE □_______ ____

-SPLIT: □ AXIAL □»ADIAL

-VOLUTE: □SINGLE □DOUBLE □DIFFUSER □ ___________ ______________

-DESIGN:_______  PSIG 0______ °F. HYDRO TEST_______  PSIG

-AUX. CONNECTS: □ VENTS □ DRAINS □ GAGES □___________________ ____

IMPELLER: DIA.: RATED______  , MAX._____  , MIN.______  . TYPE_________________

MOUNTING □ BETWEEN BEARINGS □OVERHUNG □__________________ _

VtA'R RINGS: QlNLET ONLY □BOTH SIDES DcASE ONLY DcASE 4 IMPELL.

BEARINGS: TYPE: RADIAL r ___________ .THRUST =_________________________ ______
LUBE: □RING □flood □flinger Qmist □ PRESSURE

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: 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. -

PSIG

5HOp TESTS: ■REOUI RED WITNESSED

PERFORMANCE

1PSHR

DISMANTLE A INSPECT . 

HYDROTEST CASE 

HYDROTEST BOWLS

COUPLING: MFR: .MODEL:

DRIVER 1/2 MTD BY: DPUMP MFR. OoRIVER MFR. OPURCH.

GUARD TYPE:

MATERIALS:
□ pump API CUSS

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

LJ

Auxiliary pi°ing:
C.W. PIPE PUN .WITH Oc.S. Os.S. (“ItUBING HpiPF

TOTAL C.W. REO'D. GPM. INCLUDE: RFL0W INDIC. RvAIVE "C"

PACKING INJECTION: Fill 10= 0 °F. RFQ'D- Gp^ « PSIG

SEAL FLUSH PUN .WITH Oc.S. Os.S. fl TUBING [1PIPE
EXT. FLUSH FLUID- « °F. REO'D= GPM 0 PSIG

AUX. SEAL PLAN , WITH flC.S. HS.S. nTUBING riP,PE

QUENCH FLU 1D=

BASE PLATEVERTICAL PUMPS
THRUST, LBS. UP, DOWN

OTHER DETAILS PER PAGE NO.

mOiuR DRIVERS: ApproX. weights ilbs net each!
HP .S.F. .RPM .FRAME , 46>0 v/ 3 PH / fo0 HZ PUMP ONLY MOTOR

mfr. .bearings Ball, lube Grease BASE TURBINE

type Sa. Case • insul. class B amps, full load Silt DAI A
ENCL. -RISE °C AMPS. LOCKED ROTOR

VERT. UNITS: HvSS FIvKS THRUST CAP.. LBS. UP DN.

AMBIENT 93°F MAX TO 25>F MIN.

INSTALLED ^OUTDOORS □INDOORS

IT! CL I -GR U-DIVP ■ □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: 1590-31A3

1.590—38 AT
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MATERIAL REQUISITION

FOSTER WHEELER PAGE 1 OF

FOR E.R.D.A. - EE F.W.REF. 15-1591 REQUISITION NUMBER DATE
SITE NSP Lawrence Station Sioux Palls, S.D. i9qi —isliQA
MATERIAL R+tfa-H-.-np lias Rorubhina- Svstem (k-107) SUPERSEDED BY CHANG E NO.:

Cl 5/17/76 m
C2 C5
C3 C6

IMDEX

I. Scope
II. Basis of Design

III. Vendor Information
IV. Design/Mechanical Information
V. Utilities
VI. Site Conditions

VII. Bid Requirements
VIII. References

I
BY: ML I P.O.NO. SUPPLIER:
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%
TER WHEELER CORPORATION

TERIAL REQUISITION NO.: 1591-13^
CHANGE NO. PAGE 2 OF 5

I. SCOPE

This requisition covers the design, fabrication and supply of a 
venturi scrubber assembly, to remove char particles from the gasifier 
effluent gas during start-up of a Coal Gasification Pilot Plant located at 
Sioux Palls, South Dakota. Vendor shall quote a complete package, including
all of the equipment required to perform 
herein and listed below.

Item UTo.
S-116
S-117

P-116
P-117

the scrubbing operation as outlined

Description c~l

First Start-up Scrubber 
Second Start-up Scrubber
(Vendor to advise if required)

First Start-up Scrubber Pump 
Second Start-up Scrubber Pump 
(Vendor to advise if required)

Vendor may offer an alternate scheme. Erection of equipment will be by others. 
The scope of supply includes all instruments & controls for operation.

II. BASIS OF DESIGH

A. Gas Properties
1. Fluid Type: Effluent gas from a coal gasifier during start-up.

Compositions Coal Case Char Case Light-off (
(Case A) (Case B) (Case C)

Components Volume % Volume % Volume %

H20 55.39 66.56 67.72
h2 4-56 4«06 3.91
CO 5.25 1.42 1.39
co2 5.60 6.46 6.23
n2 27.22 21.20 20.75
CHJi 1.51 0 0
h2§ .21+ 0 0
cos .03 0 0

.20 0 0
TOTAL 100.00 100.00 100.00

S
S
3

259



FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 151+1-13^91
CHANGE NO. PAGE 3 OF 5

II. BASIS OF DESIGN (Continued)
Local Case Char Case Lightoff Case

3- Flowrate (Case A) (Case B) (Case C)
a. Pounds/Hour: 153,250 142,850 73,210
b. Moles/Hour: 6,964 6,707 3,451c. ACM @ Inlet: 5,260 5,471 8,833

4. Operating Inlet Temp, °F: 321 343 269

5- Operating Inlet Press, PSIA: 176 176 56
6« Density, Lbs./Ft^ @ Inlet: 0.49 0.44 0.14
?. Viscosity, CPS @ Inlet: 0.017 0.017 0.017
8. Compressibility Factor @ Inlet: 0.97 0.97 0.99
9. Gas Molecular Wt.: 22.0 21.3 21.2

B. Solids Properties (Case A) (Case B) (Case C)
1. Design Flowrates, Lbs./Hr. 8,930 3,730 1,840

2. Design Dust Loading @ Inlet, 
Grains/ACF:

198 80 24

3.

4.

Particle Density 20 Lbs./Ft^ to
three cases.

Particle Size Distribution for Design Flow Rates:

60 Lbs./Ft3 for

Lbs./Hour

all C-l

Micron Size (Case A) (Case B) (Case C)

O.^to°lh9
0
8

0
3

0
2

1.79 to 3.78 20 6 4
3.78 to 9-77 135 52 28
9.77 to 13.28 97 37 20
13.28 to 32.02 647 249 133
32.02 to 61+.32 1423 547 29364.32 to 100 1553 597 320
100 to 109.49 388 149 80
109.49 to 186 2524 970 520
186 to 212 711 273 147212 to 278 1424 -
212 to 283 _ 293212 to 298

8930
847

3730 1840

t
260



II. BASIS OF DESIGN (Continued)

C. Tars, Oils & Naphtha C-l

The feed to the scrubber may contain traces of tars and oils. The feed 
to the scrubber will contain l80 Ibs/hr naphtha.

D. Product Specification

The clean scrubbed vapor from the unit should contain not more than 1.0 
grains/AGP.

E. No cooling duty is required.

III. INFOBMATION VENDOR TO SUPPLY

A. Vendor to confirm scrubber pressure drop (see IV 0).

B. Vendor to give outlet temperature (see II E).

IV. DESIGN/MECHANICAL CONSIDERATIONS

A. Design Temperature: 450°E

B. Design Pressure: 485 psig C-l

C. Maximum allowable pressure drip 10 psi (vendor to confirm - see IIIA).

D. Scrubber(s) to have conical bottom to aid in handling of solids slurry.

E. Scrubber(s) to each have 5 minutes of liquid holding time based on makeup
water flow rate (see V«A* 1. a)

V. AVAILABLE UTILITIES

A. Available Utilities

1. Make-up water

a. Maximum available flow rate: 96,761 lb/hr

b. Supply temperature max. : 222°E

c. Supply pressure: 285 psia (upstream of scrubber control valve)

d. Dissolved gases: water is saturated with NH^, COS, ^S, C02 @ 222°P.

e. Dissolved solids: Trace amount of solids. Solids are similar to
those described herein.

FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1591-13491
CHANGE NO. PAGE 4 0F 5
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FOSTER WHEELER CORPORATION 
MATERIAL REQUISITION NO.: 1591-13U9A
CHANGE NO. PAGE 5 OF

V. AVAILABLE UTILITIES (Continued)

B. Power-Motors

200 HP & Above - I4OOOV, 3 0, 60 HZ
3/4 HP thru 150 HP - 460V, 3 0, 60 HZ
1/2 HP & Below - 115V, 1 0, 60 HZ

Class I - Group D - Division 2 
Class II - Group P - Division 2

(Vendor to advise connected loads at each voltage level)

C. Power-controls - llfjV, 1 0, 60 HZ.

D. Instrument Air (Dew Point (—) 40°P, 100 PSIG).

VI. SITE CONDITIONS

1. Altitude (above sea level) 1315 FT
2. Atmospheric Pressure - 14.0 PSIA
3. Design Temp. Summer t 93°F

Winter (-) 25°F
4. Location Outdoor
5. Type of Operation - Continuous
6. Earthquake & Wind Loading (See Spec. 1590-40A1)

VII. BID QUOTATION EEQNIBEMENTS

A. Equipment arrangement drawings showing equipment layout, overall dimensions, 
unit dimensions, support details & unit weights.

B. Electrical schematic drawings.

C. Complete description list of all items for the installation & operation of 
the system that must he supplied hy other and a list of items provided
by vendor.

D. Spare parts lists, safety instruction sheets & other data as required.

VIII. KEEERENCES

(Shall be considered part of this requisition)

1590-10A1
1590-31A3
1590-38A3
1590-40A1
1390-30A2
1590-50A4
159O-92AI
1590-96A2
1590-U00B
1590-1300B

Welded Unfired Pressure Vessels 
Centrifugal Pumps 
Induction Motors
Wind, Snow & Earthquakes Loading
Gaskets & Surface Finish for Bolted Flange Joints
Dim. of Non-Std. Gaskets & Surface finish for proper Compression
Preparation of Shipment
Equipment Noise Control
General Notes - Vessels
General Notes - Mechanical
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MATERIAL REQUISITION

FOSTER WHEELER CORPORATION PAGE 1 OF 12

pQp United States ERDA-FE F.W. REF 15-1591 REQUISITION NUMBER DATEg| Sioux Falls, South Dakota 1591-1252-B 9/17/75
MATERIAL Waste Heat Exchanger (D-135 & E-117) SUPERSEDED BY CHANG E NO.:(A-IQ8) Ci 2/25/76 C4Energy Research & Development Admin.-Fossil C2 3/17/76 C5
Energy--Location-NSP-Lawrence Sta.,Sioux Fails C3 C6

I. WASTE HEAT EXCHANGER PACKAGE 
II . STEAM DRUM D-135 
III• WASTE HEAT EXCHANGER E-117 
IV. MISCELLANEOUS REQUIREMENTS

V. NOISE LEVEL
VI. INSPECTION
VII. SITE CONDITIONS
VIII. UTILITIES AVAILABLE

IX. JOB SPECIFICATIONS (FWEC)

WASTE HEAT EXCHANGER PACKAGE 
A. SCOPE

This requisition covers the design, fabrication and 
supply of an unfired waste heat exchanger, which 
upon cooling the gasifier effluent gas generates high 
pressure steam.
The package shall include the steam drum, Item D-135 , 
process gas waste heat exchanger, Item E-117. The 
package shall also inlcude steam/water piping, valving 
(stop valve, relief valves, blowdown valves per code) 
and instrumentation from inlet feedwater connection 
on steam drum to steam outlet connection from the steam 
drum.
All component s in the steam/water circuit shall be built 
and stamped in accordance with ASME Code Sect. I and 
Power Piping ANSI B31.1. The channel side of the 
exchangers shall be built and stamped in accordance with 
ASME Code Sect. VIII.
For clarity see sketch attached to this requisition. It is 
to be noted that all process gas piping and controls in the 
process gas piping are by others, however, the sizing 
information of the restriction tube (RO) in the E-117 
bypass and the control valve in the gas outlet of E-117 
is the vendors responsibility.

by:«>£61 p.o.no. SUPPLIER:
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FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.:
CHANGE NO.

1591-1252-B
PAGE

I. WASTE HEAT EXCHANGER PACKAGE 
B. GENERAL

The process waste heat exchanger, the restriction tube 
bypass, and the control valve in the outlet of E-117 shall 
be designed to maintain an inlet gas temperature to the 
steam superheater E-118 (by others) of 996°F normal and maximum of 1180°F• These temperatures are to be maintained 
with a turndown.
For detailed process and mechanical information on E-117, 
see data sheet which is an integral part of this requisition.
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 applicable provisions of the latest revision of 
codes, specifications.
All instruments and controls furnished as part of this 
requisition shall be identified as to make and model 
number and be subject to Purchaser's approval. Generally 
instruments shall be electronic type rather than pneumatic.
Vendor shall supply between inlet feed water flange and 
outlet of steam drum flange all PSV, water column, Pi's, 
etc. according to boiler code Section I, and Power Piping 
Code, the steam drum shall have a separate level control 
for low level alarm and low low level shut down. The 
main leve1 control shall have low level and high level 
alarm transmitters. A separate control for high level 
alarm shall be furnished. Except for the above all instru­
ments shall be by others.

II . STEAM DRUM
A. SCOPE

B

This steam drum will be used to separate steam from the boiler 
feedwater circulating through the process gas waste heat 
exchanger (E-117). Controls, accessories and connections 
required by the appropriate boiler code are to be included.
CAPACITY
1. Total steam generated: 79,864 Ibs/hr
2. The drum shall be sized adequately to provide stable 

water level conditions and a minimum of 3 minutes
effective steam drum residence time must be provided 
between normal operating leve1 and minimum operating 
level.

3. Entrainment Eliminators: to be sized for 125% of
normal steam flow.
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■osier wheeler corporation Material requisition no.: 
CHANGE NO.

1591-1252-B
PAGE 3 OF 12

II. STEAM DRUM (cont.)
C. DRUM ELEVATION

Exchanger E-117 is a thermosyphon unit that takes boiler 
feedwater from the steam drum and delivers steam and 
water back to this drum. Proper elevation difference is 
essential to insure natural circulation thru E-117 .
Vendor shall advise the required differential elevation 
between the steam drum D-135 and the process gas waste 
heat Exchanger E-117 also the size of the steam/water 
recirculation lines.

D. STEAM
1. Flowrate

a. From E-117: 79,864 Ibs/hr
b. From D-135: 82,788 Ibs/hr

2. Temperature: saturated at steam drum pressure (537°F)
3. Steam Drum Pressure : 930 PSIG, Operating

E. FEEDWATER
1. Flowrate: 80,671 Ibs/hr
2. Temperature : 537°F
3. Treatment: The feedwater is physically deaerated

and dosed with hydrazine for oxygen scavenging.
The feedwater will consist of about 40% make-up 
from a demineralization plant with the remainder 
being returned condensate.

4. Make-up water analysis:
a. Alkalinity: 1 PPM Max.
b . Total Hardness: NIL
c. Sulfates : NIL
d. Chlorides : NIL
e. Silicon (as Si02) : 0.4 PPM Max.
f . Total dissolved solid: 8 PPM Max.
8- pH: 7.5-9.0
h. Turbidity: less than 5 Jackson Units

F. CIRCULATION RATIO (MINIMUM)
20 lbs BFW/1 lbs steam (19 lbs water/1 lb steam at outlet)
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II. STEAM DRUM (cont.)
G. NOZZLE CONNECTIONS

Vendor shall furnish all devices required for ASME 
Code Sect. I and Power Piping Code ANSI B31.1 from 
feed stop and check valve at the feed water inlet to 
steam outlet and non-return valves in the outlet. 
Instrumentation within inlet and outlet connect ion 
shall be supplied and engineered by vendor, including 
steam drum instruments.
Drum to be furnished with the required manway and nozzles 
and complete with the following accessories:
1. Two relief valves
2. Pressure gauge
3. Vent valve and blind flange
4. Blowdown valve set for intermittent blowdown
5. Blowdown valve set for continuous blowdown
6. Globe stop valve
7. Periscope to view water level from grade
8. Chemical feed connection
9. High and low leve1 alarm switches

10. Level indicator
11. Water 1eve1 transmitter
NOTE: Makeup water to drum is at bubble point. This
water nozzle should be located so as to employ baffling 
provided for the steam-water risers.

H. BLOWDOWN
1. Continuous Blowdown

a. Continuous blowdown will be employed to maintain 
dissolved solids concentration in the boiler.

b. The boiler feedwater rate reflects a 1.0% blowdown.
2. Intermittent Blowdown

Vendor to specify quantity and intervals for inter­
mittent blowdown.

1• operation

1. The drum shall be suitable for continuous duty in 
outdoor ins tallation.

2. Steam generated from E-117 may vary from 33% to 100% 
of design. Steam separation devices in D-135 must
be adequate for the complete range of steam generation.
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II. STEAM DRUM (cont . )

PAGE 5 OF 12

J. CHEMICAL TREATMENT
1. Coordinated phosphate-pH addition will be added to 

control corrosion in steam drum.
K. DESIGN CONDITIONS

1. Pressure: By Vendor (but not less than 1000 PSIG)
2. Temperature; By Vendor

L. REQUIRED STEAM QUALITY
i Vendor to guarantee that the solids in the steam shall

not exceed 1 PPM when the total solids in the drum 
equals 1250 PPM.

j; III . PROCESS WASTE HEAT EXCHANGER E-117 
j A. SCOPE
S| A single, unfired waste heat exchanger shall be

designed and supplied to accomplish the duty 
! specification given herein.
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Ill. PROCESS WASTE HEAT EXCHANGER E-117 (cont.)
B. PROCESS GAS

The process gas with a typical composition, as given 
below, will flow through the tubes of the waste heat 
exchanger.

Component Vol. %
h2o 9.5
H2 12.4
CO 17.5
C02 8.5
ch4 3.6
n2 47.5
H„S2 0.5
COS 0.5
nh3

100.0
This gas will be cooled and as a result , high pressure 

: saturated steam will be generated. (See Heat Exchanger
I Specification Sheet Page 10 )•
f C. SHELL SIDE PRESSURE DROP
!;

Vendor shall design the shell side pressure drop in the 
waste heat exchanger so that the arrangement results in 
a circulation ratio of 20 lbs BFW/1 LB steam (19 lbs 
water/1 lb steam at outlet).

D. MECHANICAL BASIS OF DESIGN
The shell and tube side shall be designed and tested for 
concurrent operation through a full range of operating 
conditions from atmospheric pressure to the design 
pressure. In operation, the steam side may be pressured 
and heated up while the process side is vented to the air.
This design assumes a "dual tube sheet" cooled with boiler 

\ feedwater (1,000,000 Ibs/hr en t e rin g at 2 2 5 °F and exiting
I at 240°F )
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III. PROCESS WASTE HEAT EXCHANGER E-117 (cont.)
PAGE 7 OF- 12

E. HEAT FLUX
Maximum tube heat flux at hot gas inlet and for clean condition 
shall be based on an inlet gas temperature of 2100°F, (and a 
gas flow of 85% of the 1800°F flow) which is an alternate 
operating condition that must be' covered in the mechanical 
design. At the alternate condition , we anticipate a mass 
flow through the exchanger of 183,000#/hr with a molecular 
weight of 24.9.

F. TUBE SIDE VELOCITY AND ENTRAINED SOLIDS
In determining tube side velocity consideration must be given 
to the possibility of "Salting Out" of the en trained char 
particles, contained in the process gas.
1. Char Properties

a. Flowrate
Normal: 580 Ibs/hr
Design Max.: 1180 Ibs/hr

b. Particle size distribution
Microns WT%
02 99.4

32 - 100 0.6
100.0

c. Char Particle Density
20 lbs/ft3 to 60 lbs/ft3

d. Char Specific Heat: 0.42 BTU/LB-°F
2 . Carbon Dust Formation

In addition to the char particles , there is a possibility 
of carbon formation in E-117. It is thermodynamically 
possible for carbon to form in E-117 by virtue of the 
chemical reaction : 2CO —-----/ C + 02
a. Estimated formation: 600 Ibs/hr
b. Particle size: less than 0.5 microns
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HI . PROCESS WASTE HEAT EXCHANGER E-117 (cont.)
G. TURNDOWN

PAGE 8

The waste heat exchanger shall be designed to operate 
at as low as 40% capacity. The inlet tubeside pressure 
varies approximately linear with exchanger throughput 
as noted below.

Inlet Gas Flow 
Ibs/hr

Exchanger 
Capacity %

Inlet
Temn . . F

Tubeside
Press . , PSIG

Gas Mol 
Weight

197,783 Max. 100 1800 430 24.53
79,100 Min. 40 1800 164 24.53

183,000 Max. 96 2100 429 24.91
120,700 Min. 63 2100 288 24.91

H. Exit Process Gas Temperature Control
The unit shall be designed with a cont rol device to maintain 
an exit gas temperature (996°F) sufficient to superheat the 

! saturated steam from steam drum, D-135 to 900°F and 900 psig
| in a downstream s team superheater when either at design
I or turndown capacities and conditions.
'! Note that under alternate high temperature operat ion,
I with a 2100°F inlet temperature, that the outlet temperature
j! will be approximately 1180°F.
i

us
to
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FORM NO. 135- 128 A MATERIAL REQUISITION
FOSTER WHEELER CORPORATION

110 SOUTH ORANGE AVENUE. LIVINGSTON. N.

SHELL * TUBE
EXCHANGERS

PAGE 9 OF 12.
CONTRACT NO. 15-1591 REQ’N. NO. 15 91-1251A
CUSTOMERS NAME United States E . R . D . A .

FossilEnergy

DATE lllbllb
LOCATION Sioux Falls , Soutli Dakota

SUPERSEDED 3Y
CHANGE NO.

DATE
C-l

SERVICE OF UNIT
z725/76
Process Gas

C-2 C-4

Waste He at Exchanger

C-5

ITEM NO.

C-6

SIZE TYPE < HOHI Z >
/VERT) CONNECTED IN

$y. FT. SURF. /UNIT 'apn' SHELLS/UNIT SQ.FT.SURF./SHELL
PERFORMANCE OF ONE UNIT

SHELL SIDE (Note 5 1 TUBE SIDE
FLUID CIRCULATED Boiler Feedwater Process Gas
TOTAL FLUID ENTERING 1 ,597 ,280 LB/HR 197 , 783 L8/HR

VAPOR -• - LB/HR LB/HR
LIQUID 1,59/ ,280 LB/HR lb/hr
STEAM - - - - - - LB/HR 13 , 633 LB/HR
NON-CONDENSABLES —---- LB/HR F84 ,T5t> LB/HR

FLUID (VAPORIZED)(CONDENSED) 7 9,864 LB/HR - - - - - - LB/HR
STEAM CONDENSED ------- LB/HR ’ LB/HR
GRAVITY
VISCOSITY , CPS / U.045 <ai8OOuF;O.035 @ 1000 F
MOLECULAR WEIGHT 18 ih.17 (wet gas)
SPECIFIC. HEAT btu/lb-°f 0.34 n BTU/LB-°F
THERMAL CONDUCTIVITY .05 @1q 00UF; .0301020 Ffty)HR-FT-0F
LATENT HEAT 661.6 BTU/LB BTU/LB
TEMPERATURE.IN 5 37 °F 1800 op
■TEMPERATURE OUT 5 37 °F 9 96 op
OPERATING PRESSURE. INLET 935 . (PSIG) (See Sect.I.G) ^30 (PSIG)
NO. PASSES PER SHELL
VELOCITY FT/SEC FT/SEC
PRESSURE DROP - ALLOW. | CALC’D. Natl . Circ psi j PSI 1— c s 3

FOULING RESISTANCE. MIN. 0.001 (See Sect. I.F.)
HEAT EXCHANGED - 8TU/HR. 5 A , Z 4 d , UU(j (.notes ^ 
TRANSFER RATE - SERVICE _ c 5 , 6 , & 7 )

MTD CORRECTED-°F
CLEAN

CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE
TEST PRESSURE
DESIGN TEMPERATURE

1025 PSIG
PSIG

590

4F0 PSIG
PSIG

op 215OuF inlet/1250 °F
TUBES O.D. BWG
SHELL 1.0.

CHANNEL OR BONNET
TUBESHEET - STATIONARY
BAFFLES - CROSS TYPE
BAFFLES - LONG TYPE
(a j She11 side duty= (ToTS64 lbs./hr.)(661■6BTU/hr.) + UUU,UUUXb sTTRTT?

Lilli LENGTH PITCH outlet
SHELL COVER (lNTEG)(REMOV)
CHANNEL COVER
TUBESHEET - FLOATING
FLOATING HEAD COVER 
IMPINGMENT PROTECTION TZTJBTT^Ty 4.2 TlTi'U / H

’(b) Tube side d u L y (1 3 7 , 7 3 3 lb s/hr
(5 BO lbs .Hi

gas) (1CC( rr-306°r) (.34 ~ETu/ib'. °r)
-■"WF8?) X C. 42, BTU,rhr - 7y

CONNECTIONS - SHELL SIDE
CONNECTIONS - TUBE SIDE -1 n 2 jTn_ T . D .

OUT _ _ _ _ _ _ _ _ _ RATING
OUT 1 7 nI . D . Min . RATING

CORROSION ALLOWANCE - SHELL SIDE cRe f r a c t opfly TUBE SIDE IN.
CODE REQUIREMENTS TEMA CLASS
REMARKS: (I) NOZZLE t SUPPORT LOCATION TO'BE AS NOTED ON F.W. STD. 21BI I.I
_ _ _ _ _ __ (2) FOR GENERAL NOTES RFFER_JO REO'N.
(3) Plus gas will contain solids. See Section I.F

WHICH IS AN INTEGRAL PART nf THIS RFO'N

(4) Sensible heat of solids was accounted tor in duty given
(5) 100

gas
000 Ibs/hr. of BFW at 2 2 5 ^ F enters the sneTlUt the 
inlet and exits at 2 4 0u F for c 'ooTTrfg of ciTun my trrfcre sirtrelr'
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IV. MISCELLANEOUS REQUIREMENTS FOR VENDORS BID
A. Amount prefabricated piping shall be Indicated.
B. All equipment shall be hydrostatically hydrotested 

before shipment.
C. The number and location of all field welds in piping 

shall be listed.
D. The approximate sizes and weights of equipment shall 

be listed.
E. Vendor to provide estimate of erection manhours.
F. General arrangement drawings in plan and elevations 

shall be furnished with approximate dimensions. 
Structural steel and platforming, stairway and ladders 
shall be indicated.

G. The foundations and erection of the was te heat exchanger 
shall not be included as part of this specification, 
however, vendor shall supply a preliminary loading 
diagram to facilitate foundation desrign.

H. Provide connections so that steam drum and exchangers 
can be drained rapidly by gravity during shutdown for 
antifreeze protection. Steam lance connections shall 
be provided for shutdowns and startups.

I
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IV. NOISE LEVEL
Noise levels shall be in accordance with the latest OSHA 
standards and FWEC Spec . 1590-96A2.

V. INSPECTION
For all equipment subject to the ASHE Power Boiler Code, the 
vendor shall submit reports to the Chief Inspector, Process 
Plants Division of Foster Wheeler Energy Corporation.

VI . SITE CONDITIONS
1. Altitude (above sea level) 1315 ft.
2 . Atmospheric Pressure 14.0 PSIA
3. Design Temperature - winter (-) 25°F

- summer ( + ) 9 3°F
4 . Location Outdoors
5 . Type of Operation Continuous
6. Earthquake Zone I
7 . Wind Loading 1590-40A1
8. Design Snow Loading 35 PSF

VII. UTILITIES AVAILABLE|
I Steam @ 60 psig and 2 5 0 psig
' VIII. JOB SPECIFICATIONS

15 90-10A1 - Welded Unfired Pressure Vessels 
i 15 90-21A1 - Tubular Exchangers
| 1590-40A1 - Wind, Snow & Earthquake Loading

1590-46A1 - Structural Steel 
j 1590-46B19.1 & .2 - Platforms

1590-46B20.1 - Stairs & Rails 
j 1590-46B21.1 & .2 - Ladders & Cages
I 1590-92A1 - Preparation of ShipmentI 1590-96A2 - Noise Spec.

*U.S. GOVERNMENT PRINTING OFFICE: 1978-740-094/1
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