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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:

e Coal Handling

e Coal Pulverizing and Drying

e High-Pressure Solids Feeding (Petrocarb)

e Coal Gasification

e Slag Handling

e Char Separation, Char Cooling, and Recycle Gas System
e Gas Cooling and Superheated Steam Production

e 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 1is 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



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.
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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.



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.




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.



P&ID 1521-1-50-6
PETROCARB -~ LIMESTONE FEED - SHT. 1 of 3

This flow diagram is contained in Volume IIT,
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 1521-1-50-7
PETROCARB - 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.

20




P&ID 1521-1-50-17
PETROCARB -~ CHAR RECYCLE - SHT. 2 of 3

This flow diagram is contained in Volume IIT,
Solids Feeding (Confidential) and will be made
avilable only to those persons who have signed

confidentiality agreements with Petrocarb Inc.
of N. Y. C.

21



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.

22




P&ID 1521-1-50-19
PETROCARB -~ CHAR ADDITION -~ SHT. 1 of 3

This flow diagram is contained in Volume IIT,
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.

24




P&ID 1521~50-21
PETROCARB -~ CHAR ADDITION - SHT. 3 of 3

This flow diagram is contained in Volume IITI,
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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LINE NUMBER LINE EXTREMITIES OPERATING DES1GH INSULATION § PLAN OR 150, {PIPE
TEMP | PRESS | TEMP | PRESS DRAWIHG NO. [WALL REMARKS
StIE SERIAL SPEC | FROM 10 °F PSIG °F psig | TYPE [TKN. TN,
12 | w1101 Bx | {36} R-103 100 | 500 He
L RN 1104 B E-101 R-103, SR~102 90 | 150 HC
2 v 11107 A D-11L 3l 140 | 200 Nl
2 viiiolf & D11} 35/ 140 | 200 N1
2 Pliiog A D-115 D-11l; D-116 140 | 450 PP
12 | cw1i04 1c | 1] , R-103 85 | 75 N1
132 ool 1c | R-103 f12] 110 | 78 N1
2 Pw 1108 B D-117 D116 140 | 450 HC
2 sM 1109 Af Coupling D-117 1,06 | 250 HC
1 vlind 4 PSV1902 (352 150 1150 N
5 Pi1111 A J=~106 TK--1054 /B 200 | 1150 PP
1% | PW111d B E-101 P-~103 200 | 500 PP
6 ewl1113 Le i1l F-101 85 | 55 HC
6 cW 111l Le | E-101 {19 110 | 55 HC
1% | cw 111§ 1c 6" CW 1113Le “gicwillLIc | 85 55 HC
b P l1114 B D117 1064 /B 1ho o LE0 HC
2 Dl1117 B F-106A [26] 140 | 450 PP
2 D {1118 B F~106B (75| 140 1450 PP
3/ 1 vi1119 B F-106A 35 1h0 | 450 PP
3/L | viii2d B F-106B { 140 | k50 PP
Iy P {1123 B F-106A/B P-102A/B | 140 [ 150 PP
b Pl1124 B P-1024/B E-101 140 1578 HC
2 D |1129 B L,P1123B 29/ 140 | 450 N1
2 V. ]1124 B R-103 D-117 140 | kR0 PP
L P 11271 B R-103 D-117 140 | L50 PP
1% | Bw[112§ Db | /38] D-117 350 [L200 HC
8 P 11129 B D-115 D-116 Lso | ako PP
1% PWl 1130 B 1,P1131B . D-116 100 | L50 PP
Iy P 11131 B 6P1201A D116 100 | Li50 HG
2 v {1134 B D-117 1351 140 | 5o N1
3 P 1137 B D117 CI-101 1L0 | 150 PP

FORM NO. . 135-56B
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‘ENERGY CORP. CONTRACT NO: 1E._1591 LINE CLASSIFICATION FLOWSHEET NUMBER REV ] 8Y
4 S PLAKTS DIVISION SECTION: 100 LIST Slag Handling F,S,~12
REVISION 0 1 2 3 ¥ 5 6 7 8 ) 10
DATE
LINE NUMBER LINE EXTREMITIES OPERATING DES16H INSULATION | PLAR OR 150, JPIPE
TEMP | PRESS | TEMP | PRESS DRAWING NO. [WALL REMARKS
SIZE | SERIAL | SPEC | FroM 10| °f | psie | °F | psig | TYPE |TKN. TKN.
6 P 1201 A P-1184/B L*P1131B 140 | 225 PP
6 P li20d A CL~101 P-1014/B | 1Lo | ATM PP
2 Pw 1203 & 6P1201A CI~101 Lo | 225 PP
3 P 1200 A 2PW1203A P-103 10 | ATM PP
3 PW 1209 A P-103 TK-1054/B | 140 35 N1
10 P 1204 A TK-105A C1-101 140 | ATM N1
10 Wl 1207 A TK~105B OTe=101 10 | ATM N1
6 w1208 A TK-1054 10PW1206A | 140 | ATM N1
6 PW| 1909 A TK-105B 10PW1207A | 1Lo | ATM N1
L PWl 1210 A TR-105A 6"PW1216A | 1L0 | ATM N1
N PWl 1211 A TK~105A 6UPWL2L6A | 140 | ATM N1
L W 121 A TK-1054 10PW1206A | 1LO | ATM WL
I PWl1213 A TK-105B 6PWL217A 140 | ATM N1
I PW 121l A TK-105B "PW1217A {140 | ATM N1
I PWl 1219 A TK-105B 10PW1207A | 140 | ATM il
6 PW1216 4 L"PW1210-114A 10PW1206A ) 140 | ATM N1
6 Pw| 1217 A L"PW1213-1LA 10PW1207A | 140 | ATM N1
10 D [1218 & CI-101 5B | ATH N1

FORM NO.

135-568




FOSTER WHEELER CORP. CONTRACT NO: [ - /A59/ LINE CLASSIFICAT!ION FLOWSHEET NUMBER REV | BY {PAGE

[44

PROCESS PLANTS DIVISION SECTION: Jo0 LiST [52] -~ 50~ (3 c | A7
REVISION 0 | 2 3 4 5 6 7 8 9 10
oAt | 5 /1 /76
LINE NUMBER LINE EXTREMITIES OPERATING DES{GN INSULATION | PLAN OR 1S0. [PIPE
TEMP | PRESS | TEMP | PRESS DRAWING NO. [WALL REMARKS

SIZE | SERIAL | SPEC | FROM TO | °f PSIG °f psig | TYPE JTKN. TKN.
43" F Y30/ B | S-/0Z — S5-(03|2100| 45 Y] 20°TDb. Refraclory Line
43" P |I3oz| B | S-/02 — E-1l7 |2100]| 43¢0 X N/ PRV 7
34| P |1302] E s-/o2 — D-/12]2106] 43¢ > N/ 12" " . "
30"| P 1304 B S~/[02 — D-/IZ {2100 434 vy g T i
3," P I305 B D"//B = D—"042[00 43/ %/V,/ jl! o ¥is [
4" F |1306] Be |8"PM50EBe — b=1/2] 120|472 /!
2" F|1z07| Be S"PI508 Be — b—=nz\ l20|472 N/
ZZ" |7 1205 Be | & P150EBe __— Fi|fers | j20]| 473 7,
24" |P 1309 Be | Filfers = 30“pi3048| (20477 N/
2" |F 1210l B | 2"P3250E — &"P|5o8Be| 350 | 57¢ He

“G Shie: 4= Fp ﬁraf@o”’ e :‘:\r{)ir CUI“JT/\('-”Q ﬁ/?»//b—f‘/”ﬂ'/'ur'{ - af’ cicr 200 FORM NO. WB




£y

FOS,EELER CORP.
PROCESS PLANTS DiVISION

CONTRACT NO: /5 @ /

LINE CLASSIFICATION

FLOWSHEET NUMBER

REV | BY

Pau.

SECTION: 00 LIST [{5°2)—]—=50 —~] o | AT
REVISION 0‘ ! 2 3 4 6 7 8 9 10
pATE  |.57/1 /76
LINE NUMBER LINE EXTREMITIES OPERATING DES!GN [NSULATION | PLAN OR 150, |PIPE
TEMP | PRESS | TEMP | pRESS DRAWING NO. [WALL REMARKS
S1ZE | SERIAL | SPEC | FROM TO1 °F | pstg °p ps1G | TYPE JTKM. TKN.
4" 1BW| [40/|P57| [38] - E-/l71 225200 | 350 Hc Parl ber boiler code
" 1BWIj402i Dbif E -7 - E-/lF 1240 935 HC Per-'borfer code '
4" \BW\l403| Dbi| E—-//9  — D-i35 | 537| 930 e Per boiler code
8" |SH{I404 Dbil D—(35 - E-118 | 537|930 He Per botfer code
8" [SH|)405|EBL7] E-//§ — 73] | 900| 900 He Part per bai/er code
1627 P l40slB2 B | E~/)7 - E-1I8 \Thgd 48 o] Par? 172D RefrudoryLinelt
(€1 P 1407|Be 2 | E-//8 - E-/9 | ¢92] 406 He 7
1271 P |1408[Bd | E~119 - S -202| 300|374 PP
347[F 1401 B _|43"FI3028 _— ("¢ (406 B |2/00[ 430 x M [2'Z.D Refrocfscy Lined
1" 1Z1BD 41087 p /35 - D-136 125075 He 7
7" |SLII) A | D—)36 - 5] | 206 | ¢5 He
13,2 8D i2] AL | D-/36 -~ — CT-701 EX] 316|570 PP
I 378D |4 132257 E -7 - D-709 225747370 ST
717 XSH| 14 14{E2-57, (i3] -~ 15" Pi40é Be?2| 900|257k HC
1" XsH1415EE 57 T3] —1£"P 1406 Be 2| 900 |9%7 HC
R 1416l Ak | Psv-[34l — (34| s00| Jo PP
. IR417] AK | PsV-I360 — =4 £00| (0 PP
17 INH{14 188455 [47] — 1£7P 1407842187555/ 4%%50) P
47 BW|1419] AF | 478wi402Dbl~ TK-T07AB EX | 240| |0 HC
R |1420] A PSV-1258  — 23] 212| o PP
R l1421f A PsV-1357 — X3 2/2]| o PP
J7 1V |)4.22/P2 D-I135  — [Z3] [£247772%% HBopp
Ril429 A | Psy-1364 - [=ZF] o PP
X Use <hielde To frofect personnel 75;»0,,,. surface Temperalures o over 200°F FORM NO. 135-568
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FOSTER WHEELER CORP. CONTRACT NO: [ 5™~/5%/ LINE CLASSIFICATION , FLOWSHEET NUMBER REV | B8Y {PAGE
PROCESS PLANTS DIVISION SECTION: . 120 LIST g (572 =/ =7 5 =14 o AT
REVISION 0 | 2 3 4 5 6 7 8 9 10

DATE | 5///78

LINE NUMBER LINE EXTREMITIES OPERATING DES!GN INSULATION | PLAN OR 180. |PIPE
TEMP | PRESS | TEMP | pRESS DRAWING NO. |WALL REMARKS
StZE SERIAL SPEC | FROM T0 °F PSIG °F psig | TYPE |TKK TKN.
5" 1P lsoll Dd2| S=jjo — E-/1B]| C50| #3] He
" P lzoal Bd | E-/I3 - E-jo5| 375| 420 PP
2 |P l/sod Bd | E~/05 — S -/29] j20] 09 N/
SN P lsodl BAd | S ~/09 — D-//1 | 120]| 385 M

Y12 rses] gd | D=1/ — ¢ -/02| 20| 3835 ST
7P /504l B e —/02 — E-112| 200|482 PP
8" 1P |50 Be| E-lz — D=N2] 120|470 NI

852l Pllsos| Be | D=112 — D- /13| [20] 470 N/
3”1P |/599| Bd | 2" p1502 Bd — [2"PI4088d| 751 420 PP
6" P /570 Be | 8"P1508Be — FP-)sv4Bd [20] 470 NV Size Te be confirmed
3" 27l P s/ Sh] 5-109 —  P-106A%B| 20409 /ST K I
%5 [P 11574 Sh | P-/06A48 — S -J02? | j20 M T o v "
15 [P [1513[Sh/RA| D= 12 — 7= zod | )20 |[#0/5¢ STV
1= "| P {15/d|sh/RKh| 3"PIS/ISh - %P 15/3 Rh| 120 |+09/70 A/
17 P 1575sShRRL D ~11] — /£"P/573 Rhi /20 Bas/70 ST -
[ L7 1Bw|/574] Db [28] - E-/I3 | 225|200 |3350 He
6" ISLIIFI7| A€ E-//3 - [15] /5ol 3/6 He
1= 18DlIs78] AF F_-J}3 - SEcT/oN 790| /50| 3/ BN
RS9 A PsY=1553 ~ /=E] | 316l o PP
¢ lewlisad Le 1] — E—/05| 85| /oo N
slew| szl Lo F-/o5 — [72] lo ]l 90 N1
37 [ewWl)s29] Lo ] -~ E-nz 85| 100 N/
3" [eW|i523| L e E—/1z - (72 ANz N1
4 " |sH|1524] Db JE| - Q-jo2 | 250| 700 He
& ISLs25] AF c-/02 - [/4 | 370] }5¢ He
R 11528 A Psy—-J)5€3 — [FE] 1370 o PP

17 [ Clys2iDb/Af]l < "sH 1524 Db = T3] %970 709/5. HC

1" I D 1I5281Sh/RL 14 PI5)3 Sh —  [2&] |l20 |470/° sT/N!

"1 Dis29shA/Rh| 15 PISI5 Sh — JZé&l 1120 |385/0 sT/N!

| 17" CWs30! Lo l§"cwiszole -&'cwiszllel 851 Joo ! 1 - N/
1" JeW)s3l) Lo |3'CWis22Lc -3"CWIS23 Le| 85| /00 "M

FORM NO. 135-.’&
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RGY CORP.

F, WS CONTRACT NO: 15-1591 LIME CLASSIFICATION FLOWSHEET NUMBER REV | BY |PA
PROCESS PLANTS DIVISION SECTION: 100 LIST Char Recycle Sys. F,S, 16 1
REVISION § 3 ([ 5 6 7 8 g 10
DATE
LINE NUMBER LINE EXTREMITIES OPERATING DESIGH INSULATION | PLAN OR 1S0. |PIPE
TEMP | PRESS | TEMP DRAWING NO. |WALL
SIZE | SERIAL | SPEC | FROM 00 or | pste | oF | pete | TYPE |TKN. oy REMARKS
2 TG i6pll D 6TG3205D D-105 350 | 850 HC
14 176 1602 D LTG3205D D-10l 350 | 850 HC
18 | P 16231 12 XCV1102 ¥S-18 750 | L50 PP
9 P 60OL| BX D-104 FS-15 800 | L5O PP
10 | PR605| D2 D-10L FS-20 800 | L50 PP
6 PHAOAL T2 D=-1056 D101 800 | Lhso PP
10/ | P L6071 D2 D-105 10P18 D6 | 800 | 450 PP
10 1 P L6081 D2 18P182116 ¥S-17 300 | L5 PP
2 VP 1609 | AK PSV-1027 350 10 N1
2 | npélol Ax | 136] D105 100 | 100 N1
8 PRl o2 10P1822D6 FS-32 750 1 1450 PP
FORM HO. 135-568




F. W. ENERGY CORP. CONTRACT NO: 1c_1c9) LINE CLASSIFICATION FLOWSHEET NUMBER REY | BY |PAGE
PROCESS PLANTS DIVISION | SECTION: 100 LIST Char Recvele Svs. F.S. 17 ]
REVISION 0 ) 2 3 ' 5 6 7 8 9 10

DATE »

LINE NUMBER LINE EXTREMITIES OPERATING DES|GN INSULATION | PLAN OR 1S0. |PIPE
TEMP | PRESS | TEMP | PRESS DRAWING KO, JWALL REMARKS

SIZE | SERIAL | SPEC | FROM TO | ef PSIG °F psig | TYPE [TKN. TKH.

2 lrg h701!l D 3TG3502D D-12) 350 | 850 HG

1% |Tc h702| D 13(TG3502D D-123 350 | 850 HC

1% | N 1703 | AK D12l 100 | 100 NL

3 |vr 7ol | ak | Psvio3n 1341 350 | 10 N1

18 | P h705| Db | XCV-1109 FS-18 800 | Ls0 HC

L |l Pua7o6f D2 | D124, p1707Db | 800 ! Li50 PP

L I Ph7o7! D2 | D123 FS-16 800 | Lso PP

9%

FORM HO. | 35-5.



PROCE NTS DIVISION | SECTION: 100 ] LIST | Char Recycle Sys. F.S. 18 | | l_'
REV1S! 0 I 2 3 % 5 6 7 8 9 10

LY

DATE
LINE KUMBER LINE EXTREMITIES OPERATING DES!GH INSULATION | PLAN OR 150, [PIPE
TEMP | PRESS | TEMP | PRESS DRAWING NO. |WALL REMARKS

SIZE | SERIAL | SPEC | FROM Wl °F | psic | °F psig | TYPE |TKN. TKN.
3 Tai18oil D TS5 1T7G18028a | 350 | 820 He
17G1803Ba | 350 | 800 HG
17G1804Ba | 350 | 800 HC
1TG1805Ba | 350 | 800 HC
17G1806Ba | 350 | 800 HC
17¢18078a | 350 | 800 HC
1 TG [1802] .5y, | 3TG1801D 15P1808Ba | 350 | 550 HC
1 76 {1803 Ba 14P1809Ba | 350 | 550 HC
1 TG 11804} Ba 14P1810Ba | 350 | 550 HC
1 7G 11805!] Ba 12P1811Ba | 350 | 550 HC
1 TG {1806] Ba 14P1812Ba | 350 | 550 HC
1 7¢ 1807 Ba 14P1813Ba | 350 | 550 HC
14 |p [1808] Ba | 1TG1802Ba PS-52 350 | 550 HC
1% [P 809! Ba | 1TG1803Ba PS-52 350 | 550 HC
is |P [1810] Ba | 17G180LBa FS-52 350 | 550 HC
1% 1P 118111 Ba | 17TG1805Ba ) 350 1 580 HC
14 |P [1812!] Ba | 1TG1806Ba FS-52 350 | 550 HC
1% |p [1813] Ba | 17G1807Ba FS-52 350 | 550 HC
3 TG 181L{ D 67G3502D 137G1815Ba| 350 | 800 HC
137G1816Ba| 350 | 800 HC
141G18178al 350 1 800 HC
14TG1818Ba] 350 | 800 HC
1i7G1819R8a) 350 1 800 HE
151G1820Ba| 350 | 800 HC
1% |7¢ 1815 Ba | 376181k D-106 350 | 550 HC
1+ (TG 1816] Ba D-106 350 | 550 HC
1% |76 18171 Ba D-106 | 350 | 550 HC
£ {76 1818] Ba D106 350 | 550 HC
1% |76 [1819f Ba D-106 350 | 550 HC
1% TG 1820 Ba D106 350 | 550 HC
18 P 1821 D2 | D-106 FS-16 800 { 550 PP
8 P [1822] D2 | XCV-1130 Fs-16 800 | 550 PP
2w p823f ax {[36] D106 100 | 100 N1
3 tyrhsznl  ax | PSV-1038 {EN .350 | 10 W1

FORM NO. 135-568
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F. W. ENERGY CORP.

CONTRACT ¥0: 15-1591

LIKE CLASSIFICATION

FLOWSHEET NUMBER

REY } BY IPAGE

PROCESS PLANTS: DIVISION SECTION: 0 LisT 15071127019 F.S. 19 :
REVISION 0 ! 2 3 4 3 6 7 8 9 10

DATE

LINE NUMBER LINE EXTREMITIES OPERATING DES1GH INSULATION | PLAH OR 150, |PIPE
TEMP | PRESS | TEMP | pRESS DRAWING HO. |WALL REMARKS

SIZE | SERIAL | SPEC | FROM T0! °fF | psig | °F pste | TYPE |TKN. TKH.
|20 N 11901 Ak N, Header P1915A 100 1100 N1

w1 pliond & FS105 B-101 - -
| P 11903 A B-101 Atmos - -

L P 1190y 4 F-105 P-19054

L P 11904 A S-115 8" P-1905A _

2" |CWS| 1904 Ic CWS Header CR-~113 85 75 N1
_2v__ 1oWS] 1907 _ Le CR-113 CWR Header | 110 75 N1

8 | pl1908 A CR=113 TK-103

" VAL 1909 A TK-103 Atmos
P Pl191g A TK-103 EJ-10

1R | N [1911 Ak N.Header P1910A 100 | 100 N1

" P {1913 A © To Disposall

| ¥ P 11913 A Char Addition 5-107

" P19l A Char Truck TK-103

L P 11915 & 8-115 F-105

Fomt Ho_ ] 35-5.
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F. W. ENERGY CORP. CONTRACT NO:  15.159]1 LINE CLASSIFICATION FLOWSHEET WUMBER REV{ BY [PAGE
PROCESS PLANTS DIVISION | SEcTion: 100 LIST e 1 FOmo0 TS o0 7
REVISION 0 i 2 3 4 5 6 7 8 9 10
DATE
LINE NUMBER LINE EXTREMITIES OPERATIRG DESIGN INSULATION | PLAN OR 150, [PIPE
TEMP | PRESS | TEMP | pRESS DRAWING NO. [WALL REMARKS
SIZE | SERIAL | SPEC | FROM 6] ¢ | psig | °f psto | TYPE |TKN. TKH.
10" |p | 2001 A $-107 CR~126
10" i P 12007 A CR-126 D-119
L 1P 12001 D D-119 Isolation Valy
Lt P {2003 A Isolation Valve ©5-107
10" _{p 1200l D, D-119 D-10L
L P | 2009 D D-119 F-1084/B
w 1P 120068 D D~-119 Flare
gn _Ip 2001 A° | s-107 Atmos
3¢ |VF | 2008 A P2006D2 Flare
1n IN 12009 Ak NCPTDR D-119
FORM HO. 135-56R
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F. W. ENERGY CORP. CONTRACT NO: 15.15071 LINE CLASSIFICATION FLOWSHEET NUMBER REV | BY JPAGE
PROCESS PLANTS DIVISION | sgcTion: 100 LIST 1521-1-50-21 F.S. 21 1
REVISION ] i 2 3 % 6 7 8 9 10
DATE
LINE NUMBER LINE EXTREMITIES OPERATING DES | GH INSULATION | PLAN OR §S0. [PIPE
‘ TEMP | PRESS | TEMP | PRESS DRAWING NO. [WALL REMARKS

SIZE | SERIAL | SPEC | FROM TO! °F §psig | °F psic | TYPE |TKH. TKN.
ov ImG 12101 D, TG3502D D-120 350 PP
1% _1TG 123104 D TG3502D D-120 350 PP
on |p l2104 DS | D-120 §-115
ov P 12103 D, P-2102 D, D-10L 800 PP
2u _ |P 210l ZD2 P-2103 D2 D-11L 800 PP
g9 o 12108 D D120 D11l 800 PP
3n_ |N | 2104 Ak N, Header TG-2102 100 | 100 N1
on  IN.12107 Ak N2106 8-107 100 1100 N1
120 N 12108 Ak N2107 D-120 100 | 100 NL
3n (VR | 2109 Ak

FORM 40, !35—5.



16

FOSTER WHEELER CORP. CONTRACT NO: /ST 10¥7) LINE CLASSIFICATION FLOWSHEET NUMBER REV] BY |PAGE
PROCESS PLANTS DIVISION SECTION: /o LIST OF-‘?S/—éOZ,FS—- JE2 - Go- 20 [y [
REVISION 0 ! 2 3 4 5 6 7 8 9 i0

DATE

LINE NUMBER LINE EXTREMITIES OPERATING DES1GN INSULAT{ON | PLAN OR 180, [PIPE
TEMP | PRESS | TEMP PRESS DRAWING NO. (WALL REMARKS
SIZE SERIAL SPEC | FROM 10 °F PSiG °F psra | TYPE |TKN. TKN.
127 P lon | Bl D=3 S-lg  |84e Hsns PP [tkessoer AL obrey
P_lsoeol Ba [€-ng <117 PAz |4snY i TN ENTRS;
12" |p lerrz) 20 | oo 17 E—lit, |392 | A tr CAZIEIY
1o 1P leore] BA | E -1z Dojag laz2 (4! s
o 1P Koer ] kA | 2" Prost b Focq 243 [ g7 or
2 1y e de D lz2 F-lis AJE 1oos | 45D 45| #+
4 1 p leer ! Te | Pty D-12% | on- | 511 629 | »

Pt eeer | e | AP ey 117 o eE ) Ft
/N lreed /i ) P e e 12 Frne sl v S ¥r
=17 e U | D-isz QP44 hs =47 e He
(el b et v o | 4P scetTe APoe brlliofon o r 4

[ N eleenn Vonig e ey py
L oleriol Wl s C ikl 1 400 ¥ by A v e
A7 10 e aiiniia]l Pepjaig, 4 "szr’ﬂ‘z\ oyz loai £
F ko | ud S7(derrt L A Fl
f) el |t ‘P—-—[/r/ S ”7(\?/ ) q # £p
Pison] wda PEON IS -~ H Shx i pe F By vtrnLep
[ D [Eels] A prelz UL | o¢ 401 Fr Ty,
v o e A Ferolsyh | ot qec] & i
3" 1P lrap| bl A F243¢E I/— zv |/ & N flle
oy P lsozilg/ub] V24248 A'psalolih] 152 *;4? N1flic
2" kw5022 Db =1 =Pge)ohh i 225 | Boe Ye
7" | Vispasl A D- 133 |37 | M2 | 0 pe
47 1P Ise2g| WL | D-137 3" Paele Wk 1343 |480 M e
15" P lseasim/Uh] A" PSec?Te 4 Phe pabd 222 ﬂ/ pritic
1" 1D lerzelub/AK] 3" Psede Uh 221 543 pr
2 P leway] B4 P~ 134 16 Psectpd| 222 455 Fp
16" Cwslsrze] Le iR P-tg lgs |78 N
e ovsiseeal Lol Bolig 1z He |75 N1
yF |52 Ak Fsy'- 1431 (34 Yer | io Py
(7" 1P lspar | Bd D134 Ane | 456 N]
‘%’/'1 " 1‘) 585 A .D” [ 4. ,%t AP, Jei 2 N4
P P fieas| A D34 TOBARYREL | pAMIS] 6 k)
17 lsugsed] A s - ' P sold 365 1¢ 5 e

FORM NO.

135-568




FOSTER WHEELER CORP. CONTRACT NO:/<™ /59 LINE CLASSIFICATION FLOWSHEET NUMBER REV ] BY |PAGE

PROCESS PLANTS DIVISION | SECTION: Ioo LIST VG -6nL Fe-IE2l- & D 50 [V
REV1S10N 0 | 2 3 Y 5 6 7 8 9 10
DATE
LINE NUMBER LINE EXTREMITIES OPERATING DES1GN INSULATION | PLAN OR 1SO. [PIPE
SIZE | SERIAL | SPEC | FROM S I RO IRl O] vy DRAWING NO. WAL REMARKS
17ar 1V | 5035] A Pherel [¥5 ] 222 | ¢ PP

A,

FORM KO. ! 35-5.
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FOSTER WHE..ER CORP. CONTRACT NO: /5-/59/ LINE CLASSYrICATION FLOWSHEET NUMBER REV, BY |PAGE
PROCESS PLANTS DIVISION | secTion: /2o LIST O [E)=inZ L5 = SE) 2 S8 VR
REVISION 0 | 2 3 4 5 6 7 8 9 10

DATE

LINE NUMBER LINE EXTREMITIES OPERATING DES!GN INSULATION | PLAN OR 150, |PIPE

TEMP | PRESS | TEMP | PRESS DRAWING NO. JWALL REMARKS

SIZE | SERIAL | SPEC | FROM 101 °f | psig °F PsiG | TYPE |TKN. TKN.
/72" Bulsiel| DL | /35 2" BwSisz AL 225 | 1200 PP
" \BuS103| A 172" S1er Db p-/32 1225 o¢ FPr
/72| NlSez| AK | [Z2] LNEWT Ak| 16| oo Nl
& MU Ak | D-y22 ENESTo sAb 166 | 2€ A
B |VEIShS| Ak | 172" VESIO6 AK. L37] | /46 ~/
172 \NFi5lot| AK V6" NLSIOAAK S FS10sAk] 166 N1
2" 1St l5/e7 AL [45] D-/32 307 | b5 He
[/ JeLlsrei| AL | p-/32 [Z7] _ |307 | 4 PP
4" 18u\E160| Ay | D-/32 Preddfe 11/¢ | 25 7
" Bulss | AL | p-tedR g £F-10¢ | 144 | 11D MY
DELETED A/
¢" Bw|s1l AL | F-sc6 /e S129AL | 7o W/
e lw 51 | AL | 6T BSIRAL P—tez | Jp M/
[ V2B |81 Ap V67808130~ 1" Busiie AL | e N/

v A gulS1ie de )i ewSiicdl  Rere2 T 0 ~/

B 1517 AF | =102 L1 Bw 8184y 120 M1
PR bwSie ] A 17 mesiidL 4 BirsiSCAE | /os NI
SO\ A | £res LSS AR | 120 NI
F b 5730 AL |2 B STIEAE R Rw 512 A8 | e w7
o e sl AL Npewstrs i prbestz AR L /o vy
7 B Enel 4F 12°6wst 9/ 4L fR-i22 " o ~Y
ey ALY | Poie2  — 28wl dE [2eS PP
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DATE | 5/7/78

LINE NUMBER LINE EXTREMITIES OPERATING DES1GN INSULATION | PLAN OR 150. |PiPE
TEMP | PRESS | TEMP PRESS DRAWING NO. [WALL REMARKS
SIZE | SERIAL | SPEC | FROM T0| °f PSiG °F psig | TYPE |TKN. TKN.
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PROCESS WS DIvisiew | 15-1591 [ 100 | edU iENw LISy (oA castrroarIon zaoszer | J1 & i
CUSTOMES ERDA-FE REVISION K6 | 2 B ¢ 3
LOCAT I ON SIOUX Fiil3, Sou-H DAKOTA DATE 1/1L/76 | 3/25/75 | L/i8/75)1 6/18/7% 9/%, 7z 12,77
CLASS 1TEM RO, } DESCRIPTION FO-¥1 REQ"H. NO.| P.O. NO: ELEVATION
REACTORS R-101 | Casifier - Stage 1I 1121-A
R-102 11214
DRUIIS D-101 = Cozl Storage Injector In Pize £-107
D-102 * Coal Primary Injector In Pxg. 4103
D-104 * | Prizary Char Receiver In Pxg, £-177
D-105 ¥ | Pri==—r Char Storage Inj. , In Peg, £-107
D-106 * | Char Primexy Injector . In Prg, £-10°
b D-108 * | Lir=sione Storage Ini. Tn Prz, =103
D-109 * Lipzgtone Primary Inj. In Freg. 21070
D-111 Reccie Gas Comp. Suction Sev. 1131-A
D-112 Qeccle Gas Comp, Discharge Sep, 1131-E
E-113 Char Seal Pot 1131-B
D-11L * | Slzz Water Disenmaging Drum In Pkg. £-102
=115 * Sl=z Storage Dhrum In Prg. t=10F
D-116 * | Slaz Injector Drum In Pre. A-107
D-117 * | Sleg Water Surge Drum In Pkg. A-103
D-119 * Char Trim Storage Inj. In Pxz, £-107
D-120 * Chza> Trim Primary Inj. In Pk, A-102
D-123 * 1st Stage Char Receiver In Prg. 2-107%
D-124 * | 1st Stage Char Storage Inj. In Pkg. 2-102
D-130 * | Liresstone Transfer Inj. In Pxz. £-103
D131 Slipgiream Air Separztor 1131-D
D-132 Gasifier C.W. Surge Drum 1131-9
D-133 Stert-Up Quench Pot 1131-R
D134 Stert-Up KO Drum 1131-8
D-135 * | Stean Drum In Pxg. A-100
D-136 Blow Dowmn Flash Drum
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(ANTIACT { eTrT LN I ~ ] TYPE ~7 “N(T =
- - : CON px 0F
PROCESS' 17S DIviSiy | 151551 | 100 | caUE o NT 1Sy | COAL GASIFICATTON PROJECT | 7
CUSTOME® —— RELISICN Ao | 2 3 4 [ 5
LOCATION SICTH TAl1S, SOUTH DA¥OTA DATE 117751 »/25/75) L/18/78 6/1%” af2/7 ol s
CLASS ITEM HO l DESCRIPTION FO ST REQ'S. NO.{ P.O. NO. ELEVATION
TAIKS T—2Q1 = | = In Pkg. A-207
-103 = | o In Pkg., £-10%
PZ-10L ~ | L In Pkg. i-102
T‘V._'IQE:“ %) =0 - In Pro, L sl
1008 =] £ By In Pkg, 2-10%
o131 T e T S"mﬂac‘o LUoanper
r5- 113 |25 - 2031 Tnd
! TE-11L =] Til-srized Feed In FPee, =100
EXCHAIIGERS =171 * Cmiavan ataw Oanlar In Pre s Az
=103 Z2 _=2 Gas Suction Cooler 1217 -3
5-106 Gasiliexr C.W. Cooler 12172
=112 Zannis Ges Comp. Aft. Cooler 1z1° -3
=113 2eoynle Gas P Stm. Bxch, 121G
z=115 izzzream £ir Cooler 122.-A
5-116 Tp Gas Condenser 1231-x
117 * Heat Zxchenger In Pkg, A-1073
2118 tez= Superhazter 121734
=119 Zoilzx Feed Viater Preheater 121747
PUMPS P-1014A *¥iTrsxzzort Wetisr Pump Tn Pkg. £-105
P-101B * T:”“S“O”t Water Pump Spare In Pkg. A-105
P-1024 *|GQuench Water Pump B In Pkg, A-105
P-1034 *|21az Slurry Punp n Pkg. A=105.
P-103B *{8lzz Slurry Pump Spare In Pkg. A-10S5
P-10LA Gzsilier C.W, Pump 13112
P-10LB  (Gasifier C.¥W. Pump Spare 1312-2 .
P-1064 *1Bsciyzle Gas Scrub. Circ. Pump [n Pkg. A-106
P-106B *|Recyzle Gas Scrubber Pump Spare In Pkg. A-106
P-115AB |Star=~Up Recirc. Water Pump/Spare 13117
P=116%_ |®ires Stari-Up Pump In Pkg. A—lOZ
P-117 * _|Seccni Start-Up Pump In Pkg. A-107
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FW 07 PoR o S 1 sec Euull” NT LIST - OF ove s
Process ». sovistor | =-1591 | 100 | E COAL GASIFICATION PROTZZT S
CusSTOME= TRNA-FT RE¥ISION XIX 6 | 2 .3 - i H
LOCATON SIOUX '.-_'.1 32772 DAXOTA DATE 1/14/76 | L/18/75 | 6/18/75 | 9/2/75 | Z/iZ/7I 0 LI Ll iE
CLASS ITEM NO. | DESCRIPTION FD =| REQ'N. NO.| P.O. NO. ELEVATION
COIMPRESSORS|[C-102 Rez oz Cas Compressor 1321-4A
SOLIDS | CR-102 ] =ui--, T=2] Screy Conv. In Pkg., A-27°C
BANDLIIG CR~103 * imezzine Feeder In Pkg. A-_7C
CR-10L *#{ Coal Zzraw Feeder In Pkg A-17C
CE-107 Co2l Zis*ribution Conveyor 1351-2
CR-108 Freizht Slevator 1493-4
CR-110 *¥| Cozl zizh Element In Pkg. A-17C
CR-111 *| Cezl Z:czivninz Screen In Pkg, A-1C0°C
CR=112 %} Tim=z=-n=2 Gcalping Screen In Pke. A-10C
CR-113 *| Chax Txio Cooler In Pkg. A-13Z
CR-119 2X - 722} Apron Feeder
CR-120 £{ - Traznsfer Conveyor
CR=121 =Y - C-21 FElevator
CR=122 Z¥{ - Tzze2r Coal Conveyor
CR=123 T -~ Tz=21 Stz, Hopper ¥FD Conv.
CR-125 g — Irznt ¥nd Loader
CR-126 *| Sta-=~Tt Char Scalping Screen In Pkg. A-17C
8-102 * | 1lst Z<zge Char Hemoval Cycl. In Pkg. A-_CZ
S5-103 ¥ | 2nd f==zz= Char Removal Cycl. In Pkg. A-17:%
§-107 * | Cha> “rin Receiver Collector In Pkg. A-1CC
5-108 ¥ | Pulw==ized Coal Cyclone In Pkg. A-1C.
15-11Q % | 1st Izzze Recycle Gas Cycl.. _ In Pkg. A-1Cz
S-112 ¥ | Lirmez-zne Receiver Collector In Pkg. A-20C
§-115 * | Char Txin Cyclone In Pkg. A-107
MISC. B-101%* | Char Zilter Exhaust Fan ___ In Pkg. A-103
C-103 * Alr ZZcwer In Pkg, A-1CL
C=10) ¥ | Gas Pacirculation Blower In Pkg. A-10L
C-105 * | Pulvsrized Exhaust Blower In Pkg. A-1C.
Cl-101 *¥| Slag w=zter CGlarifier In Pkg.—A-105
F-103 * Bag Filter b O 2] A10y]
_. F-105 * | Char Trin Bag Filter In Pkg. £-103 -
oo T ac A0
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iy ~ R L L~ R TTTOF T
PO . sowisiey T 353591 100 1 Bwu.  owT edd COAL GASIFICATIC PR"‘:;!"
CUSTOMER ZAD:-TE REVIS!ON g6 | 2 3
LOCATION SIOTH TiTl3. SCUTH DAKQOTA DATE VANV NAR R IVARTALEE YA YA eV el T
CLASS ITEM KO, DESCRIPTION FD S{REQ'N. NO.| P.O. NO. ELEVATION ]
MISC. Fo10RL/E = 3lzg wWater Filter % Spare n Prz, f-177
(Cont'd) F-1074% Cozl i Filter & Spare 13Le-C
F-10843 ’ t Filter & Spare 13L9-D
FD-101 - Air Tock Feeder
E-101 = ! - Gaz Ge rator
J=-106 = Slzs Drun gductor
BOV=102 | ®2zatow Talye 14042
v-102 | 2szs-sr Valve k5252
4 B~103 = E S_zx Wuaench Vessel
§R-101 =1 Dolerizer
G100 #1 ST zs fvqyihan
=102 | =¥ - To21 Crusher
PACKAGE =101 | sii-streon Air Dryer Pke. 13124
UNITS |
4102 Crzr 2ecovery Cyclones 135L3-D
3-102 izt Stzge Char Removal Cycl,
$-103 | 2n3 3tzze Char Removal Cycl.
5-110 i 1s5 Stage Recycle Gas Cycl,
~103 i Solldz FPeeding System 1351-A
D=1Q1 ! Cro=" Siovage Injector
D-102 ! Coal Prirmary Injector
D-10L ! rizzxv Char Receiver
D-109 |  ©ri--w Char Storage Inj.
D-106 | Chzxr Prircary Injector
D-108 ' Zz=s%one Storage Inj.. L
D-109 ! Ii===%one Primary Inj.
ID~119 Crax Trin-Storags—
ID=-120 ‘ Crz> Tvim Primary Inj.
D-123 ! lst Stzge Char Receiver . - —
D-12[, | 1s: Ssaze Char Storage Inj.
D-130 Lirestone Transfer Inj.
TK-101 Pul-verized Coal Surge Bin
TK-103 Chzx Storege Bin
=10k lirastone Storage Bin
CR-102 Pulv, Coal Screw Conv

FoRM ur 135668
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PROCESS s olvision | 12-1591 | 100 ] tuvl. =R L COAL GASIFICATION PROJIST |-
CYSTOME®  ERDA-FE 2EVISION X6 ! 2 3 5 :
LOCATION  STQUX FeTT3, SCTTZ MEKOTA DATE 1/1L/76 | b/18/75 | 6/18/751 9/2/75 {=/22/7 MR
CLASS ITEM NO. DESCRIPTION FO =] REQ'%. NO.| P.O. NO. ELEVATION
PACKAGE R-103 TLir=ztons Feeder
UHITS | CR-10L Coz. Screw Feeder
(Cont'd) |cCR-110 Coz Weigh Element
CR-111 Coz_ Scalping Screen
CR-112 Lirzztone Scalping Scresn
CR-113 Cher Zrim Cooler
CR-126 Stzr:-Up Char Scalping Screen
=107 Chzx Trim Receiver Collector
S-112 Lirzztonz Receiver Collector
S-115 Chz> Trim Cyclonc
B3-101 Chzx 2il% Ixhaust Fan,
F-108 Chz= Trim Bag Filter
A-104L Coa; Pulverization & Drying 13523
FD-101 Rotzrr Air Tock Feeder
SR-101
H~101 Iner* Gas Generator
C-103 Air Zlower
C-104 Gas Zacirculation Blower
8-108 Pul-zrized Coal Cyclone
F-103 Bzgs Tilter
£=108 Pulzmiced Exbaust Blower
| TK=11L Pul-rerized Feed Hopper
-4=1085 Slzz Fandling System 1381-D
R-103 Slzz Guench Vessel N e . B}
I D-11L | Slzz Weter Disengaging Drum
' D-115 Slez Storage Drum
D116 _Slzz Injector Drum
D117 Slag Water Surge Drum
TK--105A | Slzz Bydrobin
TK-105B | Slez Hydrobin
P-1014A Transport Water Pump
) P-101B Transpvort Water Pump Spare
. P-102A Quercn Water Pump
4 - 109R Ouench Water Pump Spare
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CYSTOMES P ISION XAKE i 2 3 - 3

LOCAT I OK SCUTE DAKOTA 87t 1/1L/76 | L/18/75 | 6/18/75 | :/2/75 | i/nZ, c i LIoIiTE

CLASS ITEN NO. |

DESCRIPTION

FD =

RIQN. NO.

P.0. NO.

ELEVATION

PACKAGE

UNITS

(Cont'd) .10}

P-1035 Sozz Slurey Pump
P-1773= Szz Slurry Pugp Svars
P T Crozman Vatoay Conler
CI-1n1 S" == YWater Clarifier
J-106 $_zz Drum Zductor

KN
b

|___S.zz Crusher

n

_zz dater Filter

S_zo Water Filter

=zzwcle Scrubber

G2s Scrubber

& I le Gas Scrub. Circ, Puzo
P-1062 Zzz2wzle Gas Scrubber Punp Spars
£-107 Szzxt-Tp Scrubber Pi:, 13504
5-116 rirzi Start-Up Scrutisr
S=117 Sz2ord Stert-Up Seaitber
P-114 Tixst Stert-Up_Scrubber Pumyp

4-108 VWzz=z Heat Exchanger 1252-3
D-135 S<zzz Drunm
T=117 Wzz*z Heat Exchanger

FoRM ur 135-06 B
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FORM 135-20

MATERIAL REQUISITION

FOSTER WHEELER CORPORATION PAGE | 0OF 1
FOR FRDA-VFE-14-32-0001-1521 F.W.REF. 15-1590 §REQUISITION NUMBFR DATE
SITE MSP LAWRENCE STATION, SI10UX TFALLS, SD 5/]./76
MATERIAL Coal Storage Hopper SUPERSEDED BY CHANGE NO.:
TK=111 EX Cl cu
2 5
C3 6

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 41'-0" overall height
Capacity: 400 tons coal

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

BY:

P.0O.NO. SUPPLIER:

80



FORM 135-20

MATERTAL REQUISITICH

S‘a]] FOSTER WHEELER CORPORATION PAGE \ OF
FOR JFRDA-TFE-14-32-0001-1521 F.W.REF., 15-1590 {REQUISITION MUMBER DATE
S1TE HSP TAWETNCE STATION, STOUX FALLS, SD 5/1/76
MATERIAL __ Coal Unloading Hopper SUPERSEDED BY CHANGE NO.:
TRK=TI3 X cl cy
2 ch
3 C6

This requisition describes existing cquipment at Northern States
Power Company, lLawrence Genevating Station located near

Sioux Falls, South Dakota. This equipment will be utilized for
the Combined Cycele 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.

BY:

Jp.0.n0. SUPPLI ER:
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CONNECTIONS - TUBE SIDE I " ouT 8" RATING 300 LBS REF
CORROSION ALLOWANCE - SHELL SIDE Ve IN. , TUBE SIDE - IN.
CODE REQUIREMENTS  ASME Vil TEMA CLASS R
REMARKS: (1) NOZZLE & SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 2(Bli.!

{2) FOR GENERAL NOTES REFER TO REQ'N. 1590 - 1200 A WHICH IS AN INTEGRAL PART OF THIS REQ‘

(3) PrOviDE ExPANSION JowT On SHELL ., (&) Recyee Gas Composition (Yor %) : 0.64 Ha0, 13.84
Ha, \8.6710, 1.85 (04, 4.05 CHa 5538 N, 016 NHs (M) CoS, Max lowtasm Ue To 094 Had 5 Twis Gas Bas A Desic ]
Fuow OF 300 185/a OF < 50 Mitgon SOLiDS With Auax = 60 LBy/Fp.  (5) Bonnet (Lanoines To Be %44 THiek M. |
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. FORM NO. 135- 1284 MATERIAL REQUISIT!ON SHELL % TUBE
G : 3 EXCHANGERS

FI0 'SOUTH OFAKIE AVENUT, "LV "nSTON i J, PAGE { OF {
CONTRACT %0, 15 - {591 | REQN. W0 ABQL-24(- D [DATE 2.18.7p |
CuSTOMERS NaME Uwiteo STaTes EADA - Fossit ENERGY [0 iion Sioux FALLS. SOUTH DAKOTA
SUPERSEDED BY
CCHRRT NG S -2 (-1 € + c-5 'I~ 6|
;;:u ! A-5 L | |
VFW»«H NI GASIFIER  (ooLiNG WaTEa CoottRm _JTEMNO. E - {06
Sz 78 - 740 TYPE BEM ;};& PONNC"‘LD N -
"sq.rz S TR +-oid qéﬁu SHELLS/UNIT ONE 0. FTSURF.[SHELL PSS 97an
FERFORMANCE OF ON: UNIT
1 SHELL SIDE L TuBE st ]
o GASIFIER COOLIkG WATER (BEW)!  Cooline WATER
. _ 131,500 LB/HEY 570000 LB/HR
I S L8 7HR . \B[HR]
i LD , , o 151,500 LB/HR 570,000 LB/HR
. <M wgfwri LB/HR
CONGoWLABLT L L LB/Hx - ~LB/HR
APORIZE 1Y ‘cw NSEL ) LB/ & LB/HR
B WOENST R TR
o o 0.8 X 0]
® Tava. - Cps 0.8 R 1 R
1 WEGH k.o o D A
a b ' Lo to o mWESE) o 1Q BTU/LB-OF
OWDaCs T @ Tae. [ 0. BIUWR-FIOf) 0.36%  BIU/HR-FT-OF |
1 BTU/LB BTU/LB
I A -1 °F
) R IR & | ¢ S w,,.,”“ U 11°) °F
LT L6 (EEE)(PSI16)] B5 @ GRADE (EER) (PS1G)
i e ONE [ R
Ry o FT/sEC 5.8 FT/SEC
Cove e eor - Hw Jonein [T 00 DT TR s e [T e
S FOULING FE3ISIARLE. MiN, 0.001 0.007
[HEA® €/ToaNGre  RTOTeR. 13,000,000 MID CORRECIEC-CF o ByO ]
TRANTURD GATL O SERYICE (56.5 Cletn
CONSTRUCTION OF OHr SHELL
N 135 o_Psiel V0 esiG
| TEST PRECSURE 4 Pem Cope_ _psicy  PER_ (odE_ PSIG
A [ DESIGN i 4PERATURE 110 OF | b0 OF
[Tuses (.S, NO. 693 0.0. >4 _ BW: |4 (@ LENGTH 10’  PITCH 15" s
el C.S. 1o, 7B [ SHELL crvER {INTEG){REMOV)
CHANN‘EVL_,__'}, Bowr LS. o CHANNEL ng_gh ] -
TUBESHEET - STATIONARY (9. - TUBESHEET — FLOATING
BAFFLES - (ROSS (.S, TYPE  SEGMENTAL FLOATING HEAD COVER
| BAFFLES - LONG TYPE IMPINGMINT PROTLCTION (s,
TUBE SUPPORTS o
| TUBE TO TUBETHELT JOINT B B o
GASKETS o
| CONNECTIONS - SHELL SIDE IN BT out 6 RATING 150 |ps RF
& | CONNECTICNS - TUBE SIDE_IN 2" our  ®" RATING {50 LRy RFE
CORROS 1ON ALLOWANCE - SHELL SIDE Y8 1N ~ TUBE “iDE V8 IN.
CODE REQUIREMENTS  ASME VI TEMA CLASS [
REMARKS: {1) NOZZLE & SUPPORT LOCATION TO BE AS NOTED ON : . W. STD. 21B{l.]
. (2) FOR GENERAL MOTES REFER TO REQ'N. 1590 -1100 A WHICH IS AN INTEGRAL PART OF THIS REQ'N
‘%) Providt ExPANSION JoiuT  OW  SuELL
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FORM NO. 135-125A MATERIAL REQ JlSITlDN SHELL % TUB
Sl T RIE Ll WP o EXCHANGERS
{10 SQUTH ORANGE AVENUE L INGSTON, ¥ . PAGE { OF {
[ CONTRACT NO < 1591 TREQN. o 156G -2y - F [ pATE 1-18-16 |
CUSTOMERS NAME Umm S1aTes E.M.D.A- Fossit ENERGY [1ooaTion Swux EALLS ,§gm DAKOTA
SUPERSEDED BY
[ omamee vo D ol ] ﬂf;,;,c:g.,w_f_l;i’_'f'f e G e j[,mﬁrﬁ_:j
DA T ? 4516 . 5-13-7p L
[SEdvice of o RECYCLE GAS. Cwmsm Aﬂegcoox,g , ITEM N0, E- 112
SHF \1, 1_4.0 - B TYPE ,_&EMA ] ) Couwrhb IN - L
7SQ. FT. S RF. JUN G T ,mp = 555 SHELLS/UNIT oug $O.FT.SURF./SHELL ‘EE® BB
PLRFORMANCE OF ON[ UNiT
i i SHELL SIDE ~ TUBE SIDE
 FLUID CRCULATED - LOOLU& Wma o __RECYCLE GAY 4
[_q;{u f FRTER NG B . bS N Lg/m 61318 LBHR
e VLB/M o o LB[HR ]
o . 63,810 L8/ LB/HR
| =iEAM - , CWBIHR| 11 LB/HR
MON-COND IS : _LB/HR 7,101 LB/HR |
FiiiD (a'pow 'v}"cnnfum,) I _LB/HR| LB/HR
STEAM COMCLNSL L8/HKk 11b LB/HR
O @ T g N 0.01% @ 160°F _
e o e L AR ]
iy .6 ATufue-Pep 0.3 BTU/LB-CF
_j_ﬁ_ha}iA’ CONNIETT 1T @ Tavh, U BTU/HR-FT-9F | 0.01 @ |6O°F_ BTU/HR-FT-CF |
LATERNT TR o BTU/LB 1031 BTU/LB
TemPErATORE N L 8% O] 100 SF
Tcuu[gf UE (\l. . ,,A,\‘O o or ) VLD OF—
FRAT NG P‘ (i INLET 55 @ GRADE  (==&)(PSiG) 481  (E=EA)(Psle)
N” PASULS PEx ’“,L; - _ One N ONE
vemcw - o B e ~_F1/sEc 41.8 FT/SEC
[PRESSURT DRGP - AtLeW, [ CALC'D, | L&w_,l’i‘_[wn,, P9 9.0 psi | PS|
CEOULING £ES1T ANCL. MIN. 0.602 0.0018
| HEAD E¢rdANavn - gTo/HR. | TAE 000 MTD CORRECTED-°F 58,1
TRANS™EP RATI - SER'ICE 'A“"’_s{—.o CLEAN
CONSTRUCTION OF ONE SHELL
DESIGN_PRESSURE _ 00 PSIG] 530 PSIG
TEST PRESSURL __Pep Cope PSIG Pen Cont PSIG
DESIGN TEMPERATURE 160 o 150 oF
 TUBES 89 430 NO. 143 0.D. 34"  BWG |b (TS LENGTH 10 PITCH 184," A
SHELL  £.%. 1.0.1325"] SHELL COVER (INTEG) (REMOY)
CHANNEL 0OR BONNET 410 "§" CLAD C.5. (%) CHANNEL COVER
| TUBESHEET - STATIONARY 410 “$" CiAp L.5. TUBESHEET - FLOATING
BAFFLES - CROSS  €.§.  TYPE SEGMENTAL FLOAT ING HEAD COVER
BAFFLES - LONG TYPE IMPINGMENT PROTELTION s,
TUBE SUPPORTS ]
| TUBE TO TUBESHEET JOINT
| GASKETS® _
CONNECTIONS - SHELL SIDE IN Y ot Ryt RATING |50 L&S RE
COMNECT IONS - TUBE SIDE (N B" ouT - RATING 300 Les RF
CORROSION AL{OWANCE - SHELL SIDE s IN. TUBE SIDE - IN.
CODE REQUIREMENTS ASME VIl TEMA CLASS f
REMARKS: (1) NOZZLE & SUPPORT LOCATION TO BE AS NOTED ON :.W. STD. 21811, |
{2) FOR GENERAL NOTES REFER T0 REQ'N. 154D- {100 A WHICH S AN INTEGRAL PART OF THIS REQ
(») PROVIDE EXPANSION Jowwt On SHELL . (4) Recvete GaS (omposition (Vou#e): 0.b4 Hi0, 13.84
Wy, 19.67 CO, 1.85 (02, 4.05 LHa, 5538 Na () LS, 0.26 Ny, May Cowtam Up To 0.54 HaS - Tuws Gas Has A
DEsich FLow OF 300 LBsAr OF < 50 Mitrow S0LIBS W/ Auax = 60 LBS/Fr . (5) BONMET uAnﬂmas To e %e” Thk. |
M.
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”‘NOI 135- 176 4 MATERIAL REQUISITION SHELL % TUBE

ST e, sEEST P a0 EXCHANGERS
110 SOUTH CRANGE Aww LIVINGSTGN, M J. PAGE "{ OF 1
CONTRACT Hu. {5 + |B4) | REQ'N. ?‘“ 1591 - 120 - 1 DATE 1-18-16 |

cusTomers Nere UNITED 9TATES E.RD.A-Fossi \';&s_m [0 crron Sioux FALLS South DAKOTA

SU"ERS OED 3Y

T cntnet 40! ; (-2 3 o-g - ; -5 [ coe
Cmre *L 4. 6 w L 951376 ‘ } i
St o v RECYCLE GAS - L.P. STEAM EXCHAMGER o “EM_NQ;A,E;,BL-_; ]
3. ﬂ/p, - 1240 FE BKM ,gé, ~ CONNETTED 1N
Sp.t.sus iy (e ggq SHELLS/UNIT  ONE SQ.FI.SURF./SHELL (BB Agq
PERKFORMANCE OF ONE UNIT
- I © SHELL SIDE 7 ~ TUBE SIDE
FLust oouto . Bowgn FeEd WATER _RECYCLE GRS ()
uw PoLh ERTEANS %409 LB/hR - £9.500 ) LB/HR |
T ) | - L8R T e
Ll o . 4409 LB/HP o LB/HR
RIS LE/ 3T LB/HR
e S 1 T 118
fLu N INERES m1 i 9% Ly/HF LB/HR
3 o 2 BLOW DOWM ! T 94 BT T TTTTTTLETER
4Seen Ces 0631 680 °F 50.075 @375 °F |
:M{!‘ L',::L’:n W ! ] ] ”"[;bm - o ] - /Lt} ! 7
SPLC i s AT B B - s /=%t 0314 BTU/LB-OF
TNr-«4A CoNDa oy @ Tw(, ) S BTll/lR FT-0c i _,;,_Q 0% ‘ATB-T‘L‘JTﬁ?T“C‘?
S . 848 @ b °F BTu/Le | BTU/LB
oL i . b s vy Boe °F
b ) o We °Fp 315 oF
Sbeas weoBEoLO 0 ALLC 710 (B8h) (PSI1G) 414 (BEZ)(PSI1a)
RO PeSSED PEe o 0 SR R -4 (Y . Du
VELO s CFT/sec) T 44 FT/SEC
PREcyr e oarice Jemco, | o est Coesi) 10,0 esi ] S|
FOULING « S10TANCD . MIN, 0.002 0.004
HEAT EOTHAN D - giBIMR, 9,%25,000 __MID CORRLCTED-OF o tors
TRANGFER v;::g_”-mi.»_:;gw.__z_r{_ 3%.6 CLEAN
CONSTRUCTION OF ONE SHELL
DESIGN Ph 5SIRE 8 PSI6L 4§ PSIG
TESY PRiSIURL R Psp Cope  Psic! _Per Cone PSIG
DESIGN TEMPERATURL { 355 “rT 400 - of
TUBES 39 430 NO. 125 0.0, V4" WG lp (&R LENGTH 207 PITCHI%L g Ror.
SHELL L. 5 . tpoar SHELL COVER o - (INTEG)(REMO‘Q_
CHANNEL 0 BOHNH LS. | CHANNEL COVER
TUBESHEET - STATIONARY  £.%. | TUBESHEFT - FLOATING
BAFF.ES - CROSS TYPE “FLOATING HEAD COVER
BAFFLES - LONG " TYPE U T IMPINGMENT PROTECTION LS.
TUBE SUPPORTS  0.§.
TUBE TO TUBESHEET JOINI T
GASKETS ~ B . -
CONNECTIONS - SHELL SIpE  IN tm " ouT et RATING 150 |ps RE
COMNECTIONS - TUBE SIDE L 0T 8" RATING 300 LpS RF
CORROSION ALLOWANCE - SHELL SIDE Vg IN.  TUBE SIDE ) (N.
CODE REQUIREMENTS ASME Vi - TEMA CLASS R
RKS: (1) NOZZLE & SUPPORT LOCATION TO BE AS NOTED ON F.w. STD. 21Bil.|
% (2) FOR GENERAL NOTES REFER TO REQ'N. 1590 - |200 A WHICH IS AN INTEGRAL PART OF THIS REQ'N
(3) PROVIDE Ong |4 DistriBuTion Bwe AT Suell TwueT | Anp One ,,(DLDBLPJLLM SHELL OUTLET.  (4) Uwr

Suatt BE Postwerd HEAT Treaten, WeLDED Jonuts SHatt B Fuity RabiooRapued As PER UW Tte) OF
ASME _yill Biv. T (5) Paovioe Expamsion Jowr Ow Sweit . (o) Gas Lomp. (YoL%)% 0.64 Wal 1389 Ha 1967 80, |
35 000 405 Uha 538 Na (W) bos 016 Ny Gas Has Desion fuow OF 300 L85/ OF <50 Mitkon S0U0s

85




[ORM KT, 135-127 MATERIAL REQUISITION
FOSTER WHEELER CORPORATION

110 SOUTH ORANGE AVIMUE, LIVINGSTION, N. J. PAGE ¢ OF 1
covtract 0. (5-1591 [REQ'N. No. 1591-1211- G [oaTE 1-1B-16
_cusronrks nave Uigep STaTES. B.R.DLA.-Fos Emgacy | 11eM N0 E . 113
__ CHANGE No. } o C-l ) G2 ee3 e BRI S .

DATE | 4-5-16 5-13-7 L
% ™
i B ;i‘f

Bl Ky G

NO. | Size SERVICE REMARK
A | B [ Recvcre Gas  Lniet
| B | 8" |Recveie GAs OuTuet o
¢ | 1% | Bower Feed WATER lniey Provioe DigTRizuTion PipE
D | 6" | Steam Outier Provice DRY Pipg
r__ E 1" | IntErmitTent Blowdoww
A
G |\ Newr
& H o LATER}) PSY 1 Requirep
U B I
KKa| o ] LT LSL,LAL, LSH LAH 7 ReQuiReD
Lobaf - LG S i 1 Requiged
- REMARKS:
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FORM KC.

135-127

110 SOUTH. ORANGE AVEMUE,

MATERIAL REQUISITION
FOSTER WHEELER CORPORATION

LIVINGSTOR, N.. J.

DOUBLE PIPE
EXCHANGERS

PAGE | OF |

CONTRACT NO. 15 - 1591

[REQ'N. NO. 154{- 17171~ A

[oATE 2-18 -6

CUSTOMERS NAME UNTED 31 ERD.A - NERGY | LOCATION Sigux FALLS 3D

SUPERSEDED BY

CHANGE NO. c-1 -2 ¢-3 c-u ¢-5 c-6
DATE 4.5.7%
SERVICE OF UNIT Suip STREAM AR (ooLER ITEM NO. - {15
SIZE TYPE - BARE TUBE [ FINNED TUBE (J  MULTITUBE [
5Q. FT.SURF.JUKIT [‘BARE! SECTIONS/UNIT SQ. FT.SURF./SECTION ‘B8RS,
SECTION ARRANGEMENT - SHELL SIDE PAR. BY SER.  TURE SIDE PAR. BY SER.
PERFORMANCE OF ONEL UNIT
SHELL SIDE TUBE SIDE
FLUID CIRLULATED Ain WITH MOISTURE CooLing WATER
TOTAL FLUID ENTERING 1005 LB/HR 11.480 LB/HR
VAPOR i LB/HR LB/HR
LIQUID LB/HR 12.480 LB/HR
STEAM 11 LB/HR ' LB/HR
NON-CONDENSABLES 12418 LB/HR LB/HR
FLUID (VAPORIZED)(CONDENSED) ' LB/HR LB/HR
STEAM CONDENSED 1% LB/HR LB/HR
GRAVITY
VISCOSITY Los Dry A 0.01 @ 10°F 10.018 @ 500°F
MOLECULAR WEIGHT Day AR 14
SPECIFIC HEAT Day A 0.144 BTU/LB-OF BTU/LB-OF
THERMAL CONDUCTIVITY BTU/HR-FT-OF BTU/HR-FT-OF
LATENT HEAT Molstuag 1124 BTU/LB BTU/LB
TEMPERATURE IN 500 () OF 85 of
TEMPERATURE OUT 100 (%) oF 110 oF
OPERATING PRESSURE, INLET 5711 {EE=R) (PS16) 50 (EER) (PSI1G)
NO. PASSES PER SHELL
VELOCITY FT/SEC FT/SEC
PRESSURE DROP - ALLOW. | CALC'D. 1.0 PSI] PS| (0.0 PSI | PSI
FOULING RESISTANCE, MIN. 0.002 0.001
HEAT EXCHANGED - BTU/HR. 317 000 MTD CORRECTED-OF
TRANSFER RATE - SERVICE ' CLEAN
CONSTRUCTION OF ONE SECTION
DESIGN PRESSURE b33 PSIG 100 PSiG
TEST PRESSURE Pea_ (oDE PS1G Pen Cope PSIG
DESIGN TEMPERATURE 550 OF {60 OF
DIA_ | TKNS [ NOM.LENGTH 0.D.] SCH. ] 0.D.] SCH. |
MATERIAL L.5. .9,
CORROS 10N ALLOWANCE Ve IN. (0.04" 0k Tuees) IN. |
SECTION: NOZZLE SIZE,  INJOUT " [ 2 | B*® [ A
NOZZLE RATING
MANIFOLDS: BY VENDOR YESC] NOL[) YES[] NO[]
SIZE, INfouT | |
NOZZLE RATING
NO. OF TUBES/SECT. NO. OF FINS/TUBE FIN MATERIAL

CODE REQUIREMENTS ASME VIl

WEIGHT OF UNIT, EMPTY

FULL OF WATER

REMARKS: (1) PROVIDE COMPANION FLANGES FOR ALL NOZZLES IF NOT

ASA STANDARD

(2) FOR GEMERAL NOTES REFER TO REQ'N.

1240 - 1100 A

WHICH IS AN INTEGRAL PART OF THIS REQ'MN.

®

») Noawat Tnter Temp. 1s 440°F Awo Dutiet Temp ls NO°F,
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FORM NO. i35- 172 MATERIAL REQM“ITION SHELL & TUBE
SV W : ERRE EXCHANGERS
110 SOUTH ORANGE AVENLT. L1y %GSTON. . J. PAGE { OF L
 CONTRACT o, 1B |Bg) CREQ'N. N0 \BQY - \Lu- K | DATE 7-18-16
| cusomers Newi Urep States ER.DA. - Fosoi Enerey [-corion Sioux ‘EALLs South DAKOTA
SUPERSEDED BY
“cHaNGE NO. | C r c-2 L c-3 Cnn c5 w"wc_-‘ewwi
oATe 4570 5-15 16 _ {
SEXViCe €7 uNiT START - Up cm CONDENSER = CVTEMNO. BE-We |
S17t 35 - 240 TYPE REM ﬁ% C'lNN‘C ED !N ~
B Em= T a4y SHELLS/UNIT  Ong 30, FT.SURF./SHELL ‘EEE= gaqp |
Case 1 PERFORMANCE OF ONE UMIT
T SHELL SIDE T " TUBE SIDE
o 1 CooLing WATER m&L_LEiELuam Gas (4
R 3,312,000  LB/wP _._ 142,850 LBJHR |
A . 18/nR o LB/HR |
B ST o ) ‘5713_1 000  ce/nR| B ~is/HR |
SToat o - NN S _LBJHR 80,640 LB/HR
- WGE CONDTNGABL o o B , LB/H 61,210 LBJHR |
LR LI CVAPORI IR (’OF‘ENSFS Le/n LB/HR
[STEam ONJENS 3 e Wi | 113125 LB/HR
oRAVIT LB /Lufr 6l @ Twe 047 O luugy
VISCOSITY tes. 01 @ Tme. . _ 00V ® Ty
' { 11.8__
R I?d SN 111X 2t B (’%‘5 mm‘“ﬁms‘-“?"
1039 @ Tave, _ BTU/HR-FT- °F QQ[‘( "® 1WLET  BTU/HR-FT-CF
BTU/LB 418 BTY/LB
[ - T P Y3 OF
N 1o T B 100 °F
B9 __® GRADE (e=m)(psia) 147  (Ess8)(Psic)
B Ome . | . Ong
. CFT/SECT 40 FT/SEC
_P_°_.: upE oROP - ALLO¥. [CALC'D. %0 Pstf Psit Q.0 Psi] PS|
FOU IM:} SIS “MF MxN §.007 0.001
CHEAT EY7HANGEL - BIUHR. _ 81,800000 MTD < ORRECTEN- 1610 ]
TRANGHZR PATE  SERVICE 111.3 CLEAN
CONSTRUCTION OF ONE ShzLL
| DESIGN PXESSURE 100 PSIG! 435 PSIG
TEST PRESSURL o _Per Cobe  _ _ psiGl Pen  Cope PS1G
DESIGN fHPERATURE 1b0 oF | 450 oF
TUBES 9% 430 NO. 1071 0.0. %4"“  BWG |b (FE LENGTH 120' PITCH 14, A
SHerL 0,5, 1.D. 35" [ SHELL COVER - . {INTEG) (REMOV)
CHARNEL o7 RONNET  41075" LiAD .5, (5) CHANNEL COVER
 TUBESHEEY - STatioNARY 410 “§" Liap £.5. TUBESHEET - TLOATING
BAFFLES - CROSS (.9,  TYPE SEGMENTAL FLOATING HEAD COVER
| BAFFLES - LONG  TYPE IMPINGMENT PROTECTION (.S,
TUBF SUPPORTS
TUBE TO TUBESKEE: JOINT ]
GASKETS
CONNECTIONS - SHELL SIDE  IN _ |p™  oOUT 1 RATING 150 L& RF
CONNECTIONS - TUBE S!DE N \7" A RATING 3008 Les RF
CORROSION ALLOWANCE - SHELL SIDE Ya IN. TUBE SIDE . IN.
CODE REQUIREMENTS ASME Vil TEMA CLASS R
REMARKS: (1) NOZZLE & SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 2iBIl.|
(2) FOR GENERAL WOTES REFER TO REQ'N. 1580- {1004 WHICH IS AN INTEGRAL PART OF THIS REQ'M
(3) Provioe  Expansion Jowt On Suebt  (4) Inie1 Gas Comp (wWr.%e): 56.44 Ha0, 0.38 Hy, 1.89
L0, 3.4 (0¢, 76.05 No; GAs May Cowtawd U To 40 Les/r O <5 Munon (ua . (5) Bowner (tApDinGs To Be
Yok SLMM
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FORM NO. 135- 1262 MATERIAL REQUIbITIUN SHELL % TUBE
TR SR S L SO EXCHANGERS

110 SOUTH ORANGE AVENUE. LivINGSTON, N. J. PAGE 7 OF ¢

| CONTRACT NG 1651691 JREQ'N. NCL 1RG04~ K oaTE 2-1876

cusToMess NAME Uwiten STAIES E.R.D.A. - Fosci EMeRGY [Lo7aTion Sioux F& ;.;, Soutd DAKoTA

SUPERSEDED BY

CHANGE NO. { B ) r 3 s i ¢-5 e
T 1 |
[ SERvicc af v QTART- UP (AS COMDEMSER CITEM NG, Bl .
SIZE 3R .140 TYPE BEM N conneu&u i
SQ.ETLGLRE v T EEEE 3099 SHELLS/UNIT  One $O.T.SURF./SHELL ‘m’ 3847
Cast 1 PERFORMANCE OF ONL UNIT
o T SHELL SIDE T TUBE SIDE
[FLup coveperrey 1 CopLing . WATER _STaRt-Up EFFLUENT GAS (&)
 TOTAL ;:A v w"ww T R 4,03 130 LB/ he 153150 LBJHR |
R 1 e —
L ._;,»f 5 L 08,430 we/wk]| T iB/We
L CaM R SRR 7.1 IO 64500 _LBJHR
. WON CONDERSABLES I _LB/HE] 83180 _ _ LB/HR ]
FLUIS vepns. (e cwrNSH LB/HY LB/HR
[STEAM eDENL I VT b7 000 TUTE
| GRAVI T S ies/teFr LT TR0 @
| Vistns e o 00110 et
I B e SRR A W5 S C R 111 5
s 0.355 BTU/LB-CF
i o o 0&11 @ IMLET  BTU/HR-FT-OF
A 4651 BTU/LB
 TEH kiR o R R -\ 2 LA T ¥ 1 . °F |
D reppEnt ,ru‘ ) o 110 I e L
TOPLxAi N i URENLET 55 @ Grade (E==1)(PSic) 151 (=54, (PS5 16)
Ssebilo o b ONE ) - Oneg
Vtmm S o o FTfSEC] 41 FT/SEC
Pressusr fen alots Jeatcd. 4B PSI] el He0 PST| R
FOULIN neS M VN 0.00% 0000 ]
HEAT Eo0 Wl ., - FiidE. 65,118,500 MiD CORRECTLR -OF 111,34 ]
TRANSF & »An - “:«/ cL 341.8 TCLEAN
CONSTRUCTION OF ONE SHELL (hAs PeR Paut 1 0¢ 1)
DESIGN PRESSUKE v PSIG) PSIG
TEST PRESS UPL “Psic] o PSIG
»Dva{\«FﬁN '._MPU A>‘ ‘kE T T T ““OF T T OF
Tuees NO. 0D BW6__ TH{E LENGTH PITCH
| SHELL e M.b. | SHELL COVER {INTEG)(REMOV)
 CHANNEL 07 BONMET " T TCHARNEL COVER
| TUBESHEE! - STATICNARY T TUBESHFET - FLOAT!NG
| BAFFLES - CROSS TYPE - FLOATIN. HEAD COVER
BAFFLES - Love  TvpE IMPINGMENT PROTICTION
TUBE SUPPORTS - -
| TUBE TO TUBESHELT JOIN!
GASKETS o
CONNECT IONS - SHELL SIDE oot o RATING
CONNECTIONS - TUBE SIDE N ouT RATING
CORROS ON ALLOWANCE - SHELL SIDE N ~_TUBE S1DE N
CODE REQUIREMENTS TEMA CLASS
REMARKS: () NOZZLE & SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 2iBI|.|
(2) FOR GENERAL MOTES REFER TO REQ'N. _ WHICH IS AN INTEGRAL PART OF THIS REQ'M
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%)1 95 K0, 114 Wy, 115 (0, 85 [01, s.e (Ha, 415 No 0.5 HaS 05 (oS + Wty

FORM NO. 35-1:34 MATER!AL REQU! ITIDt\e SHELL % TUBE
I - EXCHANGERS
[IG SOUTH ORANGE AVENUE. 1 ivinGSTON, . . PAGE 1 OF 1
[CONTRACT W 15 - 1541 L TREQ N %0 1691- 120 -AA [ DATE 3.g-7p |
CusToMiRs Nami Uuiven STATES ERDA - FE Lo Siogx FAWLS S, DAKOTA
SUPLIRILTAD B
T fw&;r ,( P AR A i B
- ¥ d- R e G e o
R Y o | 1
 SEs e TSTEAM  SUPERHWEATER o MTEMNO. By ]
sl 3 147 TYPE BEM e LORNECTED N SERIES
SQ.FT.Sue NN e AL00 SHELLS/UNIT © Two SC F7, SURF./SHELL (FEEE 0300
A SRR S we. Y
PEEFOSMANCE - OF ONS UNOT
— T T Shitl SIDE TUBE SIDE
AT STEAM i GASIFER _Produet GAS (9) ]
b7 UNTERUNG _ 19,864 LBk 197,183% (1) ___L8/Hk
i JBIHR ~ LBJHR |
- U ) - LB, HR ] LB/HR
SRRy ) ‘],g'g_(,d( ez RN Y L © LB/HR
{ HON S CORE N AR S | i Ly/ue _\84.\950 _LB/HR
Pioein ' LB/RR _ LB/HR
iy L -V I T
R 10.0%5 @ 1000°F;0.05 & 690°F
) o 1477 (Wev Gas)
o enulie-Tr (042 Soup) 034 Gag BTU/LB-OF
] ~ L BTU;HR F1-Of 7 ) - BTU/HR-FT-CF
L_W o BTU/LB BTU/LB |
| _5y1 °F 3% (B __OF ]
900 3 T VR O W
920  (EsEE)(PsiG) 419 {eER) (PSIG)
ONE R S ONE
S B FI/SEC) b9 __ FT/SEC
AT L 1 T oy to__ psi | RS
r 0.0005 1 0.4l
70,549,000 MO CORRECTED-OF 2yt ]
Wl CLEfN
CONSTRUCTION OF ONE SHtLL
4 P ‘:,npe- T e Nui 451 PSIG
PRETRURE _ foo Pea Cope =~ _ PS'G  Per Cope  PSIG |
TDESION TCMPERA L URE 950 11750 (lwen) ;. 850 (Oyrier) ®)°F
b Tuees lucotay 800 kb 0.D. 34"  BWG |7 ‘ﬁ?’ LENGTH lb' PITCH I A
 shE. L LS. o t.b. 3yt TSHELL coveR o - (INTEG)(REMDV)
[ CHanNeL 02 BONNE®  C.5. REFRACTORY LINED (3)(4) | CHANNEL COVER - - |
TUBESHEET - STAT'ONAY LS. NEERACTORY. LINED(4)(e) | TUBESHEET - FLOATING -
BAFFLES - CROSS  £.8,  TYPE SEGMENTAL FLOATING HEAD FO.ER
[ BAFFLES - cONG  YPE IMPTNGMENT PROTLCTION  ( §.
| TUBE SUPPGR:L
| TUBE 7O TUBFSHEFT JOINT  STREMGTH WELDED .
| GASKETS
CONNECTiONS - SHELL SIDE N &" ouT B RATING 7500 (g5 RF
CONNECTIONS - TUBE SIDE - ‘N VT"10 Reeractoky  OUT V" 1D, RATING 300 ips RF (4)
| CORROSION ALLOWANCE - SHEL: SIDE Ve N, TUBE SipE Vg IN. 0w C.S.
CODE REQU:REMENTS  ASME Vil TEMA CLASS [
REMARKS: (1] NOZZLE & SUPPORT LOCATION T0 BE AS NOTED ON f.W. STU. 2(Bil,|
{7) FOR GENERAL NOTES REFER TO REQ'N. {590-1200A WHICH IS AN INTEGRAL PART OF THIS REQ'N
®) Desieh TeMPERATURE. A Cianngig To BE 650°F. (4) Tusgsioe Nornirs , thanmees, huo Tuseshsers To Be REFRACTORY
Lined 4" VSL 50 Awe 3" Low ABRADE (A.B.GReew) Or EQual. (%) Uwiy Sual Be Postwrip Hear Taeateo, Weipen Joywrs
Sua BE fucy RApioGRAPHED As Per UWZ0e) Of AsMe VI Div. I, () Use Twin Tusesueer Destons Ano Ppoving Expany
[ Jowg On Swpie . (1) 6as May Cowta U To 1180 Las/ue OF <\oo& Soupe. @) Auieawate {oupiriou Dkt 1IBO'F Ourcef T80°%F

3) Gas - (o



A

FORM NO. 13%-i.34 MATERIAL REQU!SITIGN SHELL & TUBE
ST T NS . EXCHANGERS
LI0 SOUTH OFPAHGE AVENUE. © (INGSTAR. » PAGE { OF {
| CONTRACT w2 - 1591 | REQ'N. %2 {591 1210 - A _ [DATE 3.9.7, |
| CUSTOMT S N&uT Uunen 1aTes £ RDA - coavion Sioux PALLS .S, Daketa
sﬂkp_wnm 57

T okaees o ot C'i - : s s
b b 4 & o —
LI . 2 5 7 L 5 -1 -6 e |
S5k 0 or o BOILER  FEEDWATER PREREATER VIEMONO. B - W19

2! 31- 240 TPt BEM e CONMETED 1 SERIES
Sy e T ERE 6390 SHELLS/UNIT  Two iTosuRk ISHELL BRR 3195

PERFCAMANCE Or ONF UM

- T T T TSHELL sipn ] “TUBE SIDE ,#.

3 TNy ) DoieR  FEEDWATER GASIFIER  PRopucy Gas (D |
T L RTiR 80,671 LB 197,783 (3)  LB/HR
P e o _LB/HR
i poge o 80,6714 CB/ns - )  LB/HR
) EaM ] LB/ 1 3% LB/HR |
B NOHOOON i LB/ ] \84 150  LBJHR

FLut ™ [ APO: LR/ME L8/HR |
[ STEae il B L LB/HR |
‘Pj“‘“’—‘ i . i -

vscoss o Ups , 10031 © 690°F ;0.026 @ 300°F
éwa ckowE ) ) R 24171 (wu 6AS)

SPELI# it ht 1043  BTyjLe-" 0.%% 87U/ LB-°F |
L THEHA BT HR- F*»% )  BTU/HR-FT-CF |
z_glr e L /e j T BTU/LB |
e s 140 o oo k81 W _°F
i | By 300 o
R R S N i (114 {EEER,(25i0) ADL  (EEEE)(P31G)
O 1 ONE ) One -

VELT , Jr _ erfsecy . Be.®  FT/SEC
PRESSyer et v e fcalcn |40 esi] PSI 10 PSI ] RSy
{FoL RN | 0 001 0.0
pi 1,19y 00 _ MTD CORREC ti-oF 1004 o
[_l”:i’:;, 2Ty LPUICE B 4.1 CLEAN
: CONSTRUCTION OF OHE SHEL!

DECIGN PREsSux! i . W™wilo P%!”i o  AbLT  PSIG |

TESY PR SSURE ~ _ . Pen Lops L Pea Cope _PSIG

DESIGN TEMPEREURE 5490 _L 350 of

| TUBES lNCOLQY BOO N0 B4Y  0.0. Y4  BeG |0 Bm LnGTH 70'  PLICH I A

' SHELL £. 5. 1.D. 37" [ SHELL COVER B {INTEG){REMOV)

[ CHANNEL of Bonn:l SS 410 S Qap LS. (8) CHANNEL COVER

TUBESHEET - sTai:oNA®Y SS 4105 Cuap LS. (5)(8) |

TUBESHEET - FLOA: !Nu

CODE REQUIREMENTS ASME VIl

[BAFi s CRets €., TYPE SEGMENTAL LOATING HEAD COVER

BAFFLES - LCNG TYPE T TMPINSMENT PROTLCTION ts.

Tuse suepoRTC - ]
| TUBE 70O TUBESHEET JO)NI STRENGTH WELDED

GASKETS -

| CONNECTIONS - SHELL SIDE_ N 4" out 4" RATING 900 LBS RF

| CONNECT NS - TUBE SiDE___  _ IN__ {e"_ ouT 12"  RATING 600 \LpS RF
CORROSION ALLOWANGT - SHELL SIDE Y (N TUBE S1DE /e IN.

TEMA CLASS R

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

21811,

(2) FoP GENERAL NOTES REFER TO REQ'N. 1590- 1200 A

WHICH IS AN INTEGRAL PART OF THIS REQ'N

() GAs May Cowrain Up To 11BO 1Bs/fr O < 100w Soun (Cp - 0.42)

(4) Umt Swi

e Be Postwein Heal Taeaten Weipen

Jomrs SHaL BE Fuuy Ranioemapued hs PR UMW 2{) O ASME YW Dwv.1
Provioe Expansion Jowt Ow Sweel. (o) Attenwsre Iner Temp 180°F |

(5) Use Tum TubsSMeeT DESiGH Awd
(1) Gas Comp. (VoL %) 9.5 Ha0 114 Hy 1750, 85 |

002, 3.b LHe 47.5 No 0.5 HoS 0.5 LaS ¥ JHly

(8) O 308 L/308 L Weln OveRLAY .
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FOSTER WHEELER CORPORATION CENTRIFUGAL PUMPS . PAGE / OF /

REQUISTTION NO. DATE

FOR grpa-rg-14-32-000/-/521 F.W. CONTRACI_/_;__/;,i/__égﬂ_—LS’»_//;A__ /-25-76

SITENSP 2 AVRENCE STATION, Sioux FALLS, SOUTH DAKOTA UPERSEDED BY CHANGE NO.

SERVICE Gas/E/mR COOLING WATER PuUMP Cllz-6-75 %]

NO. REQ'D 2 ITEM NCS. P-r04 A/g C2|4-20-76 |CU CH

NO. OF MOTORS REQ'0. 2. : ITEM NOS. SUPPLIED BY Au/7/°/FL MOUNTED BY Au/7/. ZPFR
NO. OF TURBINES REQ'D____ : . ITEM NOS. SUPPLIED BY MOUNTED BY

PUMP MFR. SIZE & MODEL NO. STAGES

CPERATING CONDITIONS, EACH PUMP: ERFORMANCE

LIQUID B9/ =/ FEED WATZE U.S.GPM 8 PT: MIN ___ NORM 475 RrTD. 5231PROPOSAL CURYE NO.

DISCH. PSIG _ RTD. //5 JRPM NPSHR (WATER), FT

P.T. OF. MAX /66 ) /66  suct. PSIG {MaX.32.8) RTD._3/ [MIN. CONTINUOUS U.S.GPM

SP.GR. AT PT 0.58 BIFF. PS! _BY IROTATION, VIEWING FROM COUPLING

VAP. PSIA € PT 55 . YOTAL DIFF. HEAD, fT. /58

ViS. 8 PT T O, Y crs HPSHA, FT. 5.5 1WITH RATED IMPELLER:

CORR. /ERGS. FROM HYD HP.24 EFFICIENCY AT RATED POINT, %

IF EFF. IS VISCOUS, WATER EFF. = _____

CONSTRUCTION  swvwcar =~ PEAL vG ANSI STANDARYS BHP: RATED NORM MAX

NOZZLES SIZE ANS! RATING FACING  LOCATION IF HP 1S VISC., RATED WATER BHP =

SUCTIOH 200 rRE SIDE MAX. TOTAL HEAD, FT.

D ISCHARGE 300 oE SIBE MAX. POSSIBLE DISCH. PRESS.: __ PSIG

WITH RATED SUCT. PRESS. =
casE-MOUNT  [] centerLinge - [Jroor  [TJsracker Bin-uive [ WITH MAX. SUCT. PRESS. =
-sPLIT: [JaxiaL  [drapialL
-vowTE: [Jsinte [Roouste  [Joirruser [ bHQP TESTS: _REOUIRED _W{TNESSED
~DESIGN: PSIG @ °F.  HYBRO TEST PS1G PERFORMANCE YES o
-aux. connecrs: BJvents Borains [Jeaces [ hPsur
IMPELLER: DIA.: RATED , MAX. , MIN. . TYPE
MOUNTING [TJBETWEEN SEARINGS [Joverwune [ ISMANTLE & INSPECT
wEAR RINGS: [ JiwLer oniy [Jeots sioes [Joase owty [JCASE & IMPELL. MYDROTEST CASE KET e,
BEARINGS: TYPE: RADIAL -ZALL/VRI/ER, THRUST = BALLIN QRIVER HYDROTEST BOWLS
wee: [Jrine [Jrrooo [Jruineer [Juist  [JPressure
COUPLING: . MFR: MODEL: A7 G/ SPACER
DRIVER 1/2 w10 BY: [PQrump mrr. [ Joriver mrr.  [JPurch. IMATERIALS:
GUARD TYPE: EJpump APt cLass S -/
PACKING: MFR & TYPE SIZE NO. RINGS # 0
MECH. SEAL: MFR & MODEL _____ MFR'S CODE AP{ CODE &4SPXL,
CRAME ° ok Eguiny
¥ SEAL GASKET MTL @ ETHILENE LROPILENE
AUXTLIARY PIPIMG:
C.W. PIPE PLAN st Oes. [Os.s. Orvsme  eiee
. TOTAL C.M. REQ'D. ____ GPM. INCLUDE' Oriow o, Jvawve "¢
PACKING INJECTION: FLUID= . 6 __°F. REQ'D= __gpw e PSIG|BASE PLATE
SEAL FLUSH PLAN_ // st [c.s. Ds s.  Blrusine [rire VERTICAL PUMPS
EXT. FLUSH FLUID= 8___OF. REQ'D=__ GPM @ PSIG | THRUST, LBS. uF, DOWN
AUX. SEAL PLAN . With [Je.s. [Js.s. DOrueine [Jeire OTHER DETAILS PER PAGE NO.
QUENCH FLUID=

MOTOR DRIVERS: APPROX. WEIGHTS (LBS WET EACH)

HP JS.F___LRPM_____ ,FRAME____ , 460 v/ > P/ 60nz PUMP. ONLY MOTOR

MFR. .BEARINGS ,LUBE BASE TURBINE

TYPE - INSUL. CLASS _/3 AMPS, FULL LOAD STt DATA

eucL._X ° .RISE 0¢ 5O AMPS, LOCKED ROTOR | AMBIENT £93 OF MAX TO -250F MIN.

VERT. UNITS: [lvss [TJwMs  THRUST CAP., LBS. up DN. insTaLLED  Joutooors  [[JiNpooRs
URBINE DRIVERS: Blet Z-erF-oiv2. [Jnon-nazaroous
[J1F 8Y PUMP VENDOR SEE PAGE___ ATTACHED COOL ING WATER: TYPE
[[J1F BY OTHERS: MFR. MODEL BHP OF & PSIG IN, OF MAX &  PSIG OUT

APPLICABLE DOCUMENTS: /59C /3004 /590 -384/ /590 - 545 /570 5048 /570 -924/

/550 3/42 .
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FOSTER WHEELER CORPQORATION CENTRIFUGAL PUMPS PAGE / OF /
S o , ) REQUISTTION NO. DATE
FOR £ppA-FE-1y-32-0201 1527 F.W. CONTRACT rz-/597 YV /59/-13//-W 22773
SITE MSP | AWRENCE STATION, SIouX FALLS SouTH pAxoTA [SUPERSEDED BY CHANGE NO.
SERVICE s7apr-up pr incui ATine WATER PuMp ||4-20-76]C3 CH
NO. REQ'D 2 ITEM NCS. A~-//5 A /R C2 Cy Ch

HO. OF MOTORS REQ'D. = ITEM NOS. SUPPLIED BY PurpP MFK . MOUNTED BY PuUmMo MER
NO. OF TURBINES REQ'D_ . : ITEM NOS. SUPPLIED BY MOUNTED B8Y
PUMP MFR. ' SI1ZE & MODEL NC. STAGES
OPERATING CONDITIONS, EACH PUMP: EERFORMANCE
LIQuiD ___ WATER U-S.GPM 8.PT: MIN ___ NORM 220 rTe 22Q|PROPOSAL CURYE NO.
DISCH. PSIG _ RTD. 5.9/ |RPM HPSHR WATER), FT.
P.T. OF. (MAXZ2Z2) 222 _ sucT. psig {uax. ¥&FE ) RTO.ﬁSfJMlN. CONTIHUOUS U.S5.GPM
SP.GR. AT PT 0. .96 DIFF. PS| /3.9 IROTATION, VIEWING FROM COUPLING
VAP. PSIA @ PT__ /7.2 TOTAL DIFF. HEAD, FT. 335
yis. e pPr_ 0,7 cp NPSHA, FT. L5 IWITH RATED IMPELLER:
CORR./EROS. FROM A25 COS Nz (O, HYD Hp,_/_Zf_] EFFICIENCY AT RATED POINT, %
IF EFF. IS YISCOUS, WATER EFF. = _____
CONSTRUCTICN BHP: RATED NORM MAX
NOZZLES SIZE ANS! RATING  FACING  LOCATION IF HP IS ¥ISC., RATED WATER BHP =__
SUCT 10K 300 /o P MAX. TOTAL HEAD, FT.
D ISCHARGE 300 ;o E MAX. POSSIBLE DISCH. PRESS.:___ P3IG
WiTH RATED SUCT. PRESS. =
case-MoUNT [} centeruine  [Jroor  [Jeracker  @iw-Line [ WITH MAX. SUCT. PRESS. =
-sPLIT: [Jaxial  [rapiaL
-voLUTE: B sincte [Joouste [Joirruser  [J HOP TESTS: _REOUIRED _MITNESSED
~DESIGN : PSIG @ °F.  HYDRO TEST PSIG PERFORMANCE £ Ao
—aux. connects: [Rvents Blorains [Jaaces [ PSHR
IMPELLER: DIA.: RATED L OMAX. _____, MIN. TYPE
MOUNTING []BeTwEEN sEARINGS [TJovernune [T] DISMANTLE & INSPECT
wEaR RINGS:  [Jiweer oney  [Jsoms sioes [Jcase owty [ JCASE & (MPELL. BHYDROTEST CASE il L2
BEARINGS: TYPE: RADIAL z708¢izeec 7 THRUST = Zooo o0 7 YDROTEST BOWLS
wee: [Jrine [Troon [Jruimeer [Jmist  [Jeressure
COUPLING: MFR: MODEL: £ - [ S =7
DRIVER 1/2 M1p BY: [eume mrr. [TJoriver mrr.  [JPurch. MATERTALS:
GUARD TYPE: [Jrume aP1 ciass -5
PACKING: MFR & TYPE $1ZE HO. RINGS O
MECH. SEAL: MFR & MODEL . MFR'S CODE APl CODE &STXL,
o/ ¥ o S
K sEAL GASKET f77L Sz EXH L ENE PROPYLENE.
AUXTLIARY PIPING:
C.W. PIPE PLAN MTH Ces. [Os.s. Orusine  Oeire
TOTAL C.W. REQ'D. ____ GPM. incLupe:  [Jriow tepic.  [Jvawve "¢
¥ PACKING INJECTION: FLUID= @ __OF. REQ'D= __@pM @__PS!G |BASE PLATE
seaL FLusH PLan_</  aite [es. Bs.s.  Brusine [Oriee ERTICAL PUMPS
EXT. FLUSH FLUID= & ___OF. REQ'D=___ GPM @ PSIG [THRUST, LBS. uP, DOWN
AUX. SEAL PLAN ,with [Je.s. [s.s. Ovusine [Jrire OTHER DETAILS PER PAGE NO.
QUENCH FLUID=
MOTOR DRIVERS: APPROX. WETGHTS {LBS NET EACH!
HP ,S.F.___ ,RPM , FRAME L4860 v/ 3 pHiE0N PUMP ONLY MOTOR
" MFR. .BEARINGS ,LUBE BASE TURSINE
TYPE .INSUL. cLAsS _ & AMPS, FULL LOAD ol Tt DATA
eneL._ XA .rise oc 30 AMPS, LOCKED ROTOR AMBIENT2F30F MAX TO-250F MIN.
YERT. uni7s:  [Jvss [Tlyns  THRUST caP., LBS. up DN insTaLLep  [QJoutooors  [[]inpoors
TURBINE DRIVERS: BeZ-crF-oiv2. [Inon-nazampous
[TJtF BY PUMP VEWDOR SEE PAGE___ ATTACHED COOLING WATER: -TYPE
IF_BY OTHERS: MFR. MODEL BHP OF & PSiG IN, OF MAX &  PSIG OUY
LYCABLE DOCUMENTS: /590 -/3004  /550- 38A/ /580-504A2 /530-50A4%, /8580 - 92 A
/590 - 314/
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FOSTER WHEELER ENERGY GORP.

MATERIAL REQUISITION

110 SOUTH ORANGE AVENUE, LIVINGSTON, N.J. CENTRIFUGAL COMPRESSORS  ret / ofF 9
FOR ERDA-FE -/4-32-000/-/52/ FW REF. (5-/57i ! requisiTion wo. DATE
SITE A/ S P- LAMKERL L ST 004, SHVK Fei 5,5 D/;,c*/}l ISP 1321-A H4-5-74
ERVICE FECYCLE GAS comPRrESSOoR __ \TEMNWO. <2 /0 2- 1 SUPERSEDED BY
rTFER, e 2 e = e - . [
SIZE AND TYPE T . Re, s (o6 CoATE OHG. . DATE
DRIVER: ™7 MOTOR, X STEAM TURBINE, 1 O %-2-76 o
GENERAL NOTES REQUISITION __/ 590~ /300 = /+ IS AN . ‘?2 RN, L S B}
INTEGRAL PART OF THIS REQUISITIOW. @ cs

SPECIHCATIONS CENTRIFUGAL COMPRESSORS AMD ATTENDENT !

EQUIPMENT COVERED IN THIS REQUISITION SHALL BE FURNISHED IN '

INSTALLATION UNIT WILL BE INSTALLED IN AN

& OUTDOORS-UNMPROTECTED LOCATION ,

ACCORDAMCE WITH THE FOLLOWING SPECIFICATIONS: 7 ENCL. BLDS., . -
ISR WL AL QENT CoMpReSTans /590 3942 Lvbt 456 oin o S
GRADE MEZZAWINE LEVEL.
1S90 3BA§ /0 M0rons /SI0STAL eH (-Awu) ' .
BAROMETER /%, O pgia.  aLTiTUDE 275 fr.

/570 ~3842L LEN FIRPTRBWES /570 F2A1 Pﬂé/' m S F’ﬂfé/vf

AMB. TEMP. +?3 °r MAX. ,

=25 oF M,

/590 -3847 5,0[( Pz//x/‘ VRIS
CONDITIONS 0F SERVICE FOR EACH MACHINE
DESIGN I Ny T
GAS MANDLED (SEE ARALYSIS BELW) RECYCLE GAS JFECHCLE GAS NITROGEN B o
RELATIVE HUMIDITY, § | . SEE CQrIpPos/I/ON BELOW. | .
MOLECULAR WEIGHT (D] 2390 2472 | 280
Cefecve_ . " OF {vJ /.38 /.38 /.40
COMPRESSIBILITY FACTOR @ INLET ZI < /.0 lO /O o ‘
COMPRESSIBILITY FACTOR @ DISCH 22 2y -
SCFM @ 14.7 Psia & 60 OF : [ ORY, [T WET, L ,_”
JPM @ INLET CONDITIONS 7784 05 fo0 o
WEIGNT FLOW, Lb/Mim. #/R 70,496 2/ 382 25638 o
INLET PRESSURE, Psia 393 /732 758 ,
INLET TEMPERATURE, OF {20 (20 el Ll
DISCH. PRESSURE, Psia 498 /65 3.2~
DISCH. TEMPERATURE, OF i
POLYTROPIC HEAD Ft.-Lb/Lb. N
COMPRESSOR * BHP ” )
COMPRESSOR RPW
BHP REQUIRED AT DRIVER SHAFT ” " T
DRIVER RATED HP
EST. SURGE CAPACITY @ RATED RPM, ICFM
DISCH. TEMP. AT SURGE CAPACITY
PERFORMANCE CURVE NO. 5 ﬁ
IR GAS ANALYSIS
COMPOSITION MOL. WT. MOL. % MOL. % MOL. % MOL. %
VR, 0. 74 o4y 1 oo o
/Y5, /3.2/ /5. 0% o
O 18.70 20.58 — 0 R
- o 7.87 7.29 Qo
CHy “4.06 4,249 o | ‘
- iz 53.48 52.35 100.0
o Se My S B R .27 .02 [}
. NMH3 | 27 .o/ o SR
TOTAL : /0. Q0 /00 00 100 & o
GAS codTA s HaS, Co i, Wy AR P T (B
N COMMERTS REGARDING GAS HANDLED: @ Verdor T S T (2
& <§ PMUCHEY SIZE Kahae 4 AlAK 2t ir; PAR - CLé [
N2 COANTEN T IAY BE AS fIEH LT O.5Y T, BY oyl
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FOSTER WHEELER ENERGY GORP. MATERIAL REQUISITION

. 110 SOUTH ORANGE AVENUE, LIVINGSTON, N.J. CENTRIFUGAL COMPRESSORS  page 2  OF 9
FOR ZRLA FE-1%-32-0001-/52( FWREF. /S~ /8P4 REQUISITION NO. L DATE
SITE ASP-LAWRENCE STATION, SIOUX FALLS SCATH DAIOTA /i3-¢ 324  H-T-78
SERVICE RECYCLE GAS CoMPRESSIR iTMmwo. _C—~292 I SUPERSEDED BY
MATER 1AL : ; e
SIZE AND TYPE NO. REQD. + CHa. DATE CHG. DATE
DRIVER: [1 MOTOR, [J  STEAM TURBINE, [ |6 _|#-/2-78 &
GENERAL NOTES REQUISITION 1S AN |62 O -
____INTEGRAL PART OF THIS REQUISITION. 1 I L
CONSTRUCTION DETAILS
MANUFACTURERS DATA:  wMoDEL . . CASING SPLIT: [T HORIZ., WX  VERT. NO. STAges __/ .
IMPELLERS: TVPE: [  EWCLOSED - BACKWARD LEANING, [ P17 W | B
CONSTRUCTION: [T CAST, [ RIVETED, [J WELDED, ©OJ witugd, O .  TIP SPEED .. FPS
SPEED DATA:  max. comT. . RPM. FIRST CRITICAL e RPM. SECOND CRITICAL «e—— RPM,
COMPRESSOR ROTATION: VIEWED FROM DRIVER EMD OF UNIT: 0O oW, [J cev.
MATERIALS OF COMSTRUCTION: :
CASING: B0 CAST STEEL, [ FORGED STEEL, [1 CAST IRON, O e e e
DIAPHRAMS: , IWTERSTAGE LABYRIMTHS: — oo s
IMPELLERS: . SHAPFT: . SLEEVES: .
OTHER: " .
_TEMPERATURE AND PRESSURE LIMITATIONS:
MAX. WORKING TEMP: SUCTION EXD . ©F, DISCH. END, e OF,
MIN. WORKING TEMP; SUCTION END. _______ ©F, DISCH. END. . ©F,
MAX. WORKING PRESS: SUCTION EWD Psig. DISCH. END —— Psig.
HYDRO. TEST PRESS: SUCTION EMD Paig. DISCH, EWD ——— Psig
ELAN : () | UP DN RT LF OTHER
CONNECTION SI1ZE (IN. ASA RATING FACING UP DM RL  LF OTHER
MAIK SUCTION | a o c 0o Zide
MAIN DISCHARGE ®R O - =
B2 C L ~
[ - = =
. — 5 g o =
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: [0 vasyrivmw, O RESTRICTIVE RiNg, X LIQUID Fitk, [T WECHANICAL (CONTACT).
SEALING MEDIUM: & oIL, I AIR, [ INERT GAS, [ __ s e
BEARINGS: BEARING HOUSING CONSTRUCTION: ™~ INTERMAL, [0 EXTERNAL.
JOURMAL BEARING  TYPE: [X]  BABBITTED SLEEVE, [0 _ o e
WweE: & FORCE FeED, 5 RING OBL, [7 _..
THRUST BEARING  TYPE [0 SINGLE XIWGSBURY, R  DOUBLE KIneSsurY,  [J BaLL,
{1 ROLLER O .
Luge: [ FORCE FEED [J rimgoIL, [T —
CASING DRAINS: quaNmiTy __ 2. v& . size 3/ " _ . YEWDOR SMALL FURNISH
T2 VALVED, (3 PLUGGED, [ BLIND FLANGE, o o ..., CONNECTIONS.,
BASEPLATE:  suepLieD BY X COMPRESSOR VEWDOR, [ .
TYPE: [ CONTINUOUS STRUCTURAL STEEL COMMON TO COMPRESSOR AMD DRIVE UNIT.
O . . - e s
PROVIDED WITH DRIP PAN B ves, [0 wo.
COUPLINGS:  suppLiED BY JX|  COMPRESSOR VENDOR, [ S U .
LOCATION: Contet,  Jerieides; ]
MFG:  FAST (ore Jiiin]
TYPE: = e
. LUBE: O/ ]
COUPLING GUARDS: suepLiep By = [X COMPRESSOR VENDOR, O
TYPE: [0 SHEET METAL,  JX NON-SPARKING, | .

COMMENTS REGARDING CONSTRUCTION DETAILS: -5
5




FOSTER WHEELER CORFORATION MATERIAL REQUISITION

110 SOUTH ORAKGE AVERUE, LIVIKGSTON, K.J. _CEMTRIFUGAL COMPRESSORS ~ pse 3 oF 9

FOR ERDE - FE-/#-32.- 000/ - 152/ wRer. /S -/59) RcQUlSITIOR NO. DATE

SITE A/S-LAWRENCE STATION, S/0UX FALLS, somw DAKOTA §G/-/321 =4 H-5-78
SERVICE REUYCLE GAS [OMPRESSZR TR, O 02

‘ : supsnszoso BY

ATERIAL B e : AP S
S1ZE_AMD TYPE " NO. REQD. . CHMG..  DATE CHB. _  DATE_
DRIVER: [} MOTOR, "I STEAM TURBIRE, _ S R RS-l A - O I
GERERAL NOTES REGUISITION . _ SO I c2 o & e
INTEGRAL PART OF THIS REQUISITION. , o L T - I
LUBE AND SEAL OIL SYSTEMS: A FORCE FEED LUBE OIL SYSTEM COMMON TO THE 3¢ COMPRESSOR, S i
(| GEAR, X DRIVER, WITH >< A COMBINED, . . A SEPARATE,  _ KO SEAL OIL SYSTEM, SHALL BE

FURNISHED BY THE COMP. WER. 1N ACCORDARCE WiTH API 61% riG A- L

LleipE s SEA D Th T s SEAL OlL SYSTEH
SYSTEM OPERATIKG PRESS. . Psig. . SYSTEW OPERATING PRESS, . . ___.____.___ _ Psig.
SYSTEM MAY. ALLOW OPER, #RESS. . Psiq. | SYSKCM MAX. ALLOJ OFER. PRESS. .
RESERVQIR: wocavep  © s BasE, XX ox cowsole, | RESERVOIR: tocares 1N BASE, . ON GONSOLE.
CAPACITY COBAL. KET. TIME IR © O CAPAINTY . L GAL. HIN.
TO BE FURKISHED WITH D ELECTRIC, . STEAM OO0 EF \E\MSHED WiTH [ ELECTRIC, STEAN
HEATER, — _ INSULATIOR SUPPORTS AuD ©HEATER, N\ ISSULATION SUPPORTS AND
MAIN LUBE QIL PUMP: LOCATED O% ~ BASE, HAIN SEAL IL PUMP: tocaTED oM [/ BASE,
S CORSGLE AND DRIVEN BY . GHAFT, © 7 CONSOLE AMD DRIVER BY | SHAFT,
SCOTHDUCTION MOTOR,  STEAM TURBINE. © T INDBCTION
MFR. ¢ oAV < . WODEL ©OMFR..
TPE A5 . CASE WATL. 7 €L COTYPE e
GPM . RPM . OBHP L C6m .
AUX. LUBE OIL PUMP: LOCATED ON | BASE, | AUX. SEAL OIL PUM,_
3 COWSOLE AND DR lvm BY _ SHAFT, {7 cOowSGiE AWD DRIVERWY [/ SHAFT.
FROBCTION #07C }Xf STEAM TURBINE. © T INDUCTION MOTOR, |
MFR. OEAAVAL HODEL . MRRe. el e e
TWPE. /MO L CASE MATL. SOl ’ TYPE . S\MATL. .
6PM . RPH . BHP .+ 6mMd &b . BHP .
RELIEF_VALVES: 7 ixTegraL, X SEPARATE. | RELIEF VALVES: 7/ INTEGRAY, [ . SEPARATE.
COOLERS: "X TWIN, . SIHGLE, LOCATED G COOLERS: ¢ mwin/ " SIKG LOCATED ON
~ BASE, [X] cCRSOLE, L | BASE, CorsoLE, | .
MR, ... TYPL T 112 S . OTYPE
COOE: X TEMA L, . - . ‘ cope: | | L,
SHELL: OD _ . _ I%. DES. PRESS. . Psig. . SHELL: 0D IN. DES. PRESS
TUBES: 0D . . i, BYS , ‘ IN. B¥G.. . -
MATL: SHELL . _ . TusEs L . K . TUBES . .
FILTERS: D(mu . SIKGLE.  LOCATED OW © FILTERS: ~ TWis, ~ SINGLE. LOCATED
. BASE, ;¥ CONSOLE, [ o L [ CoMSOLE, | . ___ .
MFR. . __ . MODEL . . . MODEL * .
CASE MATL. S7¢ &L . MICRON . .. MICRON .
ELEMENT: M CLEANABLE, | RFPLACEABLE, : ELEMENY: | CLEANABLE, ,_  REPLACEABLE.
TRANSFER VALVEa v;k./ﬂ"xy/»((u__, e /I{ANSFER YALVES: wrs. , L
QUAN. O TYPE oML ./ quas . TYPE . __ .. MATL. —
SOUR QIL. IRA REQD. M vES, [ no. LOCATED OR []BASE, [ cousote, X BY PURCHASER. ~Morg @D
PIPING BY )( Conp. VEHDOR, PURCHASER. SEAL OIL LOSS ___ GAL./DAY/SEAL MAX,
OVHD,. SEAL OIL TAKK: ReGo. 8 vES, [ WO. LOCATED FT. ABOVE COMP. CENTER LINE.
MTD, BY | @ COMP, VENDOR, )  PURCHASER. '
CLARIFIER: weQn. . vEs, zg ¥O. LOCATED OX [, BASE, | CORSOLE,  ~  BY PURCHASER.
PIPING BY . _ COMP. VENDOR, | PURCHASER. BYPASS ___ &M e . oo o,
PIPiNG: )(‘ CARBON STEEL PICKLED AKD CLEARED, [ STAINLESS STEEL, [ _ e
L STAINLESS SYECL oAl LiwEs, - e
OTHER; T ‘

®@ rrar LocatEn pu SKID PIPEN. £ COIIPRE DI Al




. FOSTER WHEELER CORPORATION

MATERIAL REQUISITION

110 SOUTH ORANGE AVERUE, LIVINGSTON, N.J. CENTRIFUGAL COMPRESSORS  pace 4/ oF 9

" FOR ERDA-FE -/4-32-0001-/521 F¥ REF._ /5-/59/ [ REQUISITION NO. DATE

SITE NSP-LAWRENCE STATION, SIOUX FALLS, SOUTH DAKOTA 1 /59/-/32.1-A o+ 5-76

SERVICE RECKCLE GAS COMPRESSOR ITEM o C-/CZ2 SUPERSEDED BY

MATERIAL ; T T

SIZE AND TYPE NO. REQD. .. | C“G-; . D:TE7 ' CHG. DATE

DRIVER: [J MOTOR, [1  STEAM TURBINE, LI Ly h A2 T8 e

GENERAL NOTES REQUISITION IS AN L cs

INTEGRAL PART OF THIS REQUISITION. 63 c6

INSTRUMENTAT ION
LOCAL COMPRESSOR PANEL: FURNISHED BY B comP. VENDOR, [ PURCHASER, O wOT REQD.

PURCHASERS ELECTRICAL AND INSTRUMENT CONNECTIONS SHALL BE X BROUGHT OUT TO TERMINAL BOXES

8Y THE COMP. VENDOR, [ MADE BY THE PURCHASER.

PRESSURE GAGES: HFR. . SIZE AND TYPE .
TEMPERATURE GABES: MFR. . SIZE AND TYPE .
LEVEL IWDICATORS: WFR. o « SIZE AND TYPE .
SIGHT FLOW INMDICATORS: HFR. . SVZE AWD TYPE .
TACHOMETER: MFR. . SIZE AND TYPE .
MFR. . SIZE AND TYPE .
INSTRUMENTATION:  COMPRESSOR VENDOR SHALL FURMISH THE FOLLOWING:
LOCAL LOCAL
PRESSURE GAGES: LOCAL  _PANEL LOCAL  PANEL
I 01L PUMP DISCHARGE X O [ MAIN STEAM INLET n r
£ LUBE G)L EACH LEVEL ® = [ FIRST STAGE STEAM T =
BT SEAL O1L EACH LEVEL K - 1 STEAM EXHAUST o -
SR SEAL OIL DIFF. = - O o =
7 BEFORE/AFTER FILTERS oSl ] ) [ o
IR CONTROL OIL DY c O J -
TEMPERATURE GAGES:
%2 01L OUTLET EACH BRG. b4 ] o 0 1
57 01L OUTLET EACH SEAL X 0 ] 1 -
% BEFORE/AFTER COOLERS =/ 3 .| O o
SWITCHES: ALARM  TRIP ALARM  TRIP
TX Low LUBE 01l PRESS. Hx K T3 COMP. HIGH DISCH. TEWP. [
& Low SEAL OIL PRESS. ¥ R - ] |
B Low 01U RES. LEVEL Bx = O o
Cd Low CONTROL 01L PRESS. R ~ 0 0
] AuX. PuMP START Bx = - O O
OTHER:
X! REMOTE SHUTDOWN: [ eiectrical, [ wvorauLic, 1 PueumATIC.
B s1aHT FLOW EACH BEARING AMD SEAL OIL RETURM LINE.
5 01L RESERVOIR LEVEL. O .
=] 4 .

ALARM CONTACTS SHatL  [®] opeN, [ CLOSE TO SOUMD ALARM. SHUTDOWN CONTACTS SHALL

X oPEN, ) CLOSE TO SHUTDOWM.

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

PAMEL WITH ALL WECESSARY RELAY DEVICES.

PURCHASERS ELECTRICAL AMD INSTRUMENT CONMECTIONS WITHMIM THE CONFIRES OF THE BASEPLATE AND CONSOLE SHALL
BE [0 BROUGHT OUT 7O TERMINAL BOXES, [1 MADE DIRECTLY BY THE PURCHASER.

COMMENTS REGARDING INSTRUMERTATION: | =nvpop 70 (OENTIFY [NSTRUIZENTATION

AS T2 MFOLEL + LTAKE . Abl [NSTRUMENTS its [IE SUBIECT 72

LU CAHATERS ALPROVAL »
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FOSTER WHEELER CORPORATION

~MATERIAL REQUISITI

110 SOUTH ORANGE AVEKUE, LIVINGSTON, N.J. CENTRIFUGAL COMPRESSORS PAGE 5 o 9
FOR ERDA FE /4 -32-000/-152/ FW REF. /G- /55/ !’ REQUISITION NO. | DATE
SITE A/ /2- LAWRENCE STAL: 2N, SIOUX FALLS, SOUTH DAKOTA | y55/ /327 -A | ¥-% 7€
f
. SERVICE RECY(LE GAS (OMPRESer _ \TEWN. C (02 SUPERSEDED BY ‘
g MATERIAL _ A
SIZE AND TYPE ~ MO. REQD. CHE. DATE | che DATE
ORIVER: ™ MOTOR, STEAM TURBINE, [ _ ol H/2-7€ ;@ _
GENERAL NOTES REQUISITION  _ IS AN L c2 ; ¢5
__ INTEGRAL PART OF THIS REQUISITION. | 3 [ee
__CONTROL _
\,\ NORMAL OPERATING: O/ S EHARGE T YTl VAL VE ;
SURGE CONTROL R - o T4 4 C e b
_INSPECTION AND TESTING
WITNESSED:
COMPRESSOR: X SHOP INSPECTION. ¢ YES U
’ A HYDROSTATIC TEST. 32 YES TLOWO
% IMPELLER OVERSPEED { OF RPM. X OYES N )
¥ DYNAMIC BALANCE OF ROTOR XOYES T KO
K MECHANICAL RUN. X ves =
0 O YES g 1)
o - . T YES U
oo _— T OYES 1 WO
DRIVER: X e s s & YES TN
g T TS5 ség AL 2 R OYES —wo
7 B TIOYES 1N
| ~ ~ YES .
CONSOLE: ] SHOP INSPECTION. X e =
Y1 YES B
oo £ ves oW
0iL COOLERS: 2 HYDROSTATIC TEST (/507. PLES/GN) O Yes < W
Psig OIL SIDE, __ . __ Psig WATER SIDE,
INTERCOOLERS: % WYDROSTATIC TEST [ Yes FrNo
—  —_Psig AIR SIDE. Psig WATER SIDE. '
COMMENTS REGARD!}_I__G TESTING:
JS P & § " s e H L0y \3/ s /% é)(/)"(vk*’ GV%M
,‘73.//.: tuud Ry e N uMﬁ/j:S( o
L& firle 2 SATING AT CemAE . _,__Z,’l/.',’ﬁ/ju/;.
/2/\5 " Y (('//.)?'x'h,'/_/l ; A & ' »
[ivii ASvdden ;700 fice dv i Al S s NSy TITA  ThA N -
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. FOSTER WHEELER CORPORATION MATERIAL REQUISITION

110 SOUTH ORANGE AVERUE, LIVINGSTON, N.J. CENTRIFUGAL COMPRESSORS PAGE 6 oF 9
FOR ERDA-FE -/%-32-0001- /52 P REF. /5-/55/ §‘ REQUISITION KO, DATE
SITE p/SP-LAWRENCE STATION, SI0UX FALLS, SOUTH. LAKITA P /59 /32/- A - 5. 78
SERVICE RECYCLE GAS ComPRESSOR TN N._C-/02 | SUPERSEDED BY
MATERIAL _ T
SIZE AND TYPE NO. REQD. _ lcHe.  DATE _ CHG. DATE
DRIVER: [, WOTOR, [ STEAM TURBIRE, - A2 TE B
GENERAL HOTES REQUISITION _ Y 02 . 05
INTEGRAL PART OF THIS REQUISITION. — "~ 777 " 7~ B ;€6
UTILITY DATA
ELECTRICAL:
CLASSIFICATION: X msszt r&}ROUPF TODiY. 1, X 0. 2, [ .
MOTORS __ /7 WP Ak zetom: -/ voiTs / PHASE, G CYCLES.
MOTORS W HP THROUBH LS 2 wp: _¥eo wours, S PHASE, &0 CYCLES.
MOTORS _ WP oAND asove: _ F223  youts, _,__,3__” PHASE, GO CYCLES.
ALARM SWITOHES: X oAt [0, _A1ST uMTS, /. PHASE, _ & & CYCLES. -~
SHUTDOWH SWITCHES: ¥ ac, . oc /s vouts, _ 7 PHASE, 40 CYCLES. - D7
SWITCH EWCLOSURE: P £XPLOSION PROOF, (i WEATHZR PROOF, O .
STEAM: HWAIN CUOMP, DRIVE AUX, DRIVES
T MEX. NoR. MiK. MAX. HOR. MiN,
INLET Psig T 1700 6o (o e e
THLET T7 F o 750 SAT
ElH. Psig 1 /50 ‘ /5" ]
ir. HG. AES. 1 ]
(*) DENOTES CONDITIONS AT WHICH STEAM RATE IS TO BE GUARANTEED. ‘
0 COOLING WATER: [ FRESH, 0 saLt, M _coocss i o (/00 #vi, oo owd
AVAILABLE AT 55T psig a0 B8 of, FOULING FACTOR — €22
ALLOW TEMP. RISE 25 " OF,  ALLOW PRESSURE DROP <O #si, ‘
INSTRUMENT AIR: AVA{LABLE TO CONTROL DEVICES AT — S5 & Psig. (/2% J/lrd Luitiee )
DRIVER AND UTILITY SUMMARY
MOTORS: QUAN, MFR. TYPE ENCL. Hp SF RPM
[T COMPRESSOR DRIVE
LUBE PUMP DRIVE / R X P
% SEAL PUMP DRIVE / Sl D x 07
O
STEAM TURBINES: QUAN, MFR. TYPE STAGES HP RPM WR
X COMPRESSOR DRIVE /
[l LUBE PUMP DRIVE /
X SEAL PUMP DRIVE /
O

DRIVERS MARKED X[ SHALL BE FURNISHED BY THE COMP. VEWDOR. SEE PAGES 785 OF THIS REQ'M. FOR COMPLETE
DETAILS OF THE MAIN COMPRESSOR DRIVE UNIT.

CODLING WATER COMSUMPTION: STEAM CONSUMPTION:
LUBE-OH-GOOLERS . GPM ____ OF. RISE. COMPRESSOR DRIVE —— e LD/ Hr.
LUBE & SEAL OIL COOLERS _ GPM ______ OF. RISE, EACH LUBE PUMP DRIVE ———— Lb[Hr.
HEER-COOLERS e GPM OF. RISE, EACH SEAL PUMP DRIVE ——eeee—— Lb/Hr.
6PM oF. RISE. Lo/Hr.
]
COMMENTS REGARDING UTILET?PEMS: Fo RiSE Lb/Hr.
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FORM 138- 86

FOSTER WHEELER CORPORATION

SPECIAL-PURPOSE STEAM TURBINES

PAGE 7 OF 5.

REQUISITION NUMBFR DATE
FOR ERLA-FE -14-32-C00L-/52/ F.W. CONTRACT /5./55/ ] /52/- /32/4 $-5-74
SITENMSP- LAWRENCE STATs N, SIOUXFALLS SOUTH DAKOTA SUPERSEDED BY CHANGE NO,
ITEM NO._c-roa  SERVICE pecrce £ cas compressers | G| 4-/2-76  1CY
DRIVEN EQUIP. _CENTRIFUGCAL CoMPRE SSOL c2 CL
MR, MODEL NO. REQ'D_L] 2 ch
_OPFRATING CONDITIONS 1 APPLICABLE DOCUMENTS:
BHP RPM 2{/590- 3543 SPEC|AL-PURFOSE TURBINES
RATED 31/590-3742 GEN"L.-PURP. TURBS. (FOR AUX. SVC.)
HORMAL W 590-334 (1 INDUCT ION MOTORS
51/592-5542 OIL SYSTEMS
6 GEARS
7]590./220. A GENERAL NOTES REQUISITION
MAX. COMTINUOUS SPEED: RPM B/590- 3042 % 4  GATLETS
TRIP SPEED: RPYM SI1T90-92 4 ) IFELBEATICN Eop SHILITENT
CRITICAL SPEED: RPM FIRST. RPM SECOWD {10
11  CONSTRUCTION FEATURES:
STEAM: MAX{MUM  NORMAL  MINIMUM 12[ TYPE: L] VERT. SHAFT [RHORIZ. SHAFT. STAGES.
THROTTLE PSie 70¢ 13| casinG sPLIT: [yaxiaL  [JRraviaL
THROTTLE OF. 750 14 CcasING MOUNT: [Jroot  BEjcewTeERLINE
EXHAUST FP35/6- /50 15 FLOW TYPE: FIiRST STAGE =
16  OTHER STAGES =
17
OTHER DATA: 18] ROTOR: | JBUILT-UP [ ]JSOLID
19 SPEED GOVERNOR: NEMA CLASS L' . MFR. = Wb o, &
20| TYPE = 3
STEAM RATES, BASIS CUTPUT SHAFT OF DPETureine [TJeeaR2l| OTHER GOV.: FOR MFR. =
{* = GUAR.POINT)  OUTPUT  STEAM  LBS/BHP-HR 22| TYPE :
RATED HORMAL 23| SPEED CHANGER: [0 MANUAL PAUTonmc
RATED  WORST 24 RANGE FROM 8O % TO /¢ 5 % OF RATED RPM.
HORMAL  NORMAL 25| ACTUATION STGNAL -
26| NO. AUTO. VALVES: MAIN INLET, LIFTED BY
a7 . LIFTED BY
2
PERFORMANCE CURVE NO. 29| HAND NOZZLE VALVES: 7w
MAXIMUM POSSIBLE STEAM FLOWS: LBS/HR |30 TRIP VALVE: [JTRIP ONLY [BBTRIP & THROTTLE
AT THROTTLE (WITH MAX. INLET PRESS.) 131 REMOTE TRIP REQ'D ACTUATED BY
TO EXMAUST [EXT. & INDUCT. TURB. OMLY) 22
FROM EXTRACT. (WITH MAX. THROTTLE PRESS.) |33 BEARTRGS: THRUST RAD AL
3 TYee Hhec SLES e
35 MARUFACTURER
ROTATION (VIEWED FROM H.P. INLET END): [JCd [ JCCW |36 CALC. LOAD. LBS.
TRRUST EROM DRIVEN EQUIP.: [Jnomual [T 37| CAPACITY, LBS.
oury:  [dcontinvous [ 321 LUBE METHOD Fliom s 0 m s s st
START-UP [HlManuAL [TJEMERGENCY AUTOMATIC 39 COOLING JACKETS
LOCATION: [TJINDOOR [JOUTDOOR [BJJSEMI-ENCL. BLDG. |40
[AT GRADE [TJON MEZZANINE 43 SRAFT SEALS, INTERSTAGE:
aReA: A cCL. JZ -6R.L -DIv. L, [] NON-HAZARDOUS |42 SHAFT SEALS, OUTER: CluasvrRiny BI<Z, 7 e g
AMBIENT: ‘*%jr. MAX. TO =25 °F. MiN. 43
/305 FT. ALTITUDE /% O ps/a BAROMETER wiDESTGN MAK: w.p. InLET PSIG & ___ OF.
PROTECTION:  TRIWINTERIZED [TJTROPICALIZED [TJSTANDARD (85 H.p. CASING PSig & oF.
46 1.P. CASING PSiG
GEARS: BY SEE FOR DATA |47 L.P. CASING PSIG
u:l COOL. JKTS. PSIG .
EVALUATION: FOR PERIOD OF HOURS 4
H.P. STEAM AT $§ /™ LBS. 50[  MAX. ALLOWABLE SPEED RPM
51]  MAX. ALLOWABLE TRIP SPEED ’RPM
COOL-OFF TIME: 52)  POTENTIAL MAX. POWER 6 RATED RPM 8HP
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FOSTER VHEELER CCRPGRATICN

M TURBINES

PAGE & OF.2

”r(‘ ISHT e

- HUMBE DATE
TOR ErpA-FE -14-32-0000-152) F.Wo CONTRACT 5 2597 V1591~ /32/-A o -5-74
SITE MsP-L AWRENCE STATION, SI0UX FALLS SOUTH OAKOTA < IPERSEDFT] Y CHAITGE “,J
TEM NG._C-/02. Cil#r2-7¢107) chH
e il
ACCESSORTES: 0T SYSTAM:
[JBEE PACE___FOf SP. CHANGER, TRIP VALVE, REMOTE TRIP| 2 | TURRHIE MPR'S. 0.L REQUIREMENTS: _Gii  P31G.
TJTRIP VALVE LIMIT SWITCRES: wALVE [jopEr . [Jeur.| 3 LUBKICATION -
[TjTRIP VALVE LO¥ICT 7OR TESTING WHILE OPERATING 4| COMTROL, STEADV STATE :
[Tj30V. GALYE FUSITION THDICATOR: 5 ] COGTROL, TRANS{ENT
SENSULATION: HaT'L. = 6
BAJACKIT: NST'L = 7 VISCISITY: 530 & §00°F ¢ 834 @ 2109F
BOcxnaCT SENTINEL VALVE, PSIG SET 8 | EEY MK ACLWABLE FUT START-UP.
BOXHALLT FULL FLOW PSY, PSIG 81T 9 | MAX. ALLOWABLE FiLTRATIOH: KICRONS
CTJEXTRACT FULL FLOW PSY, PSIG SET 10 LUBRICATING 01t o
o 11 COKTROL QilL (XGT ViR 25 e
{TOR = TR VAL S ClexamacTion {JExRRUST g2
AUX. FORCZ CLOGING BY 13 | TURDINE MFR. TO SGPPLY SYSTLA CIMPORELTS AS FOLLOWS:
4 [TIHOLE (ALL COMPOMENTS BY GIHERS!
X TACIMETER  TYPE: 15 [RAS AGREED WiTh wFR. OF ULiivit EQU:PMENT
CIDICATUL, #O. & TYPE 16 [TITOTAL SYST04 PER PAGE
7] [TJAT TURB. [Tje GEE GiLf (GINGLE I'/OUT COURECTS!.
] SHAFT TURN:NS GEAR: 16 [TJuimt [T]WITHCOT LOCAL THSTRUMENTS
19 CIPARTIAL 2YSTES PER PAGE
< svess sTRuEr: [Tlseeamate [T <0
[T} LOCAL PAREL: MOUNTED ON  [JTURS. [CJTURB.BASE {21 ! PIPING MATERIALS AT TURGINE |- GEAR':
[T SEPARATE FREESTAHDIHG. 22 L.0. PRESSULE LIRES STE
f23 | COUTIOL PRESS L.HES STEEL
W aass: BY DRIVEM EQUIP. NFR. f24 | ORALI LIKES STEE
CTsoteriates.  [(JFA2R. STEEL, [[JwITh DECK |25 T
26 [COUPLINGS YRS~
{Jeov. LidIT GEVICE FOR [ JLOAD [ JEXTRACT. FLOW 27 [FURG TohED BY CAM " o v e
[THiRiTIAL svEAM PRESSURE 28 | MANUF,.CTURER
[TJWien EARAUST vIMP. swiTer o [TlaLsin [JTRIP 29 1 MODEL YO,
TIHIG £XMAUST TEMP. WATER INJECTIOH SYSTEM COMPLETE (30 | TYpE
[T]YACUUM BREAXER 2L LuBE METHOD
[JUATER ASH OIFICE MIXER 32 | BORE TYPE, DRIVIKG HALE
{JOPACE HEATERS FOR INSUL. & JACKEY 33 | BORE TVPE, DRIVEH KALF
[Isier soaL syovem: [IMakuaL [ lU70. CONTROL 31 MOUNT LRIVING #ALF
YACUUM OEYICL [_[STM. EJECT. [J™WATER EDUCTOR {35 | MOUKT LRIVEN HALF
TJea [JJLIQuID RING CovPRESSOR 36 | yypr o7 gnarp
conpenser [ doireet contact  [lsweLL ¢ Tuse 37 [N *‘“‘z“l AL :
SURF sQ. FT., Dmﬁ ¢ [Jvema-s, 38 | | JTORSIONAL CR. TICAL SPEED ARALYS:S Y
WITH SHELL, WATER BOXES I35 | [TILATERAL CRITiCAL SPESD A.ALYSIS BY
s TUBES  BWG X 0.0 X L jyp | JSUPPLY ABOVI CALCULATIONS i€
(51| [JSUFPLY CAWPBELL OIAGRAMS 10
UTILITIES REQ™D,:  GPM WATER w2 | DUREVIEW & COMAENT ON PURCHASCR'S PIPING DRAVINGS
__ L3S/RR ____ PSIG STEAM uz | PLuevied o CoMRERY ON PURCHASER™S FCUMD DRALINGS
KW OS___ N-__ PR HZ  law | ]
W3 [ suEpLY SPaRE (0TOR ASSELILY
[ viBRATION DETECT. EQUIP,: w | O
L7
0 axyaL posivion E0U(P, 48
ug
50
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PAGE 2 opz_.

?’ FOSTER WHEELER CORPORATION SPECIAL-PURPOSE STEAM TURBINES
! REQUISITION NUMBFR | _DATE
; FOR ExvpA-£E- /432 -000/-152/ F.W. CONTRACT.Z5-/39/7 1/7597-/32]-A o5 7£_1
© SNE prsp-L AWRENCE STATION, Sioux FALLS, SouThH parors |SIPERSEDED 3Y CHANGE N
{TEM NO, c-/02. Citapr2-7681 O3 (‘5
c2 Ccy ch
MATERIALS: 1| SHOP : REQU IRED wm«£§§§g
H.P. INLET GOV. VALVE DISC 2 | MECHAKICAL RUN v S i
VALVE CHEST GOV. VALVE: SEAT 3 | PERFORMANCE K /4« s
H.P. CASING GOV. VALVE STEM 4 | CHECK CONTROLS Y JE ¢
I.P. CASING EXTR. VALVE DiSC 51 DISMANTLE-REASS'Y P
L.P. CASING EXTR. VALVE SEAT 6| FiP-SPARE ROTOR™
H.P. DIAPHRS. EXTR. VALVE STEM 7| MECH-RUN SPROTOR~-
H.P. NOZZLES TRIP VALVE BODY 8| DYNAMIC BALANCING YeE ¢ «
I.P. DIAPHRS. TRIP VALVE DISC 9 | EMERGENCY TRIP RPM VE
|.P. NOZZLES TRIP VALVE SEAT 10| HYDRO H.P. INLET PSIG 4~
L.P. DIAPHRS. TRIP VALVE STEM 11 | HYDRO VALVE CHEST PSIG 4o
L.P. KOZZLES NON-RETURN BODY 12 | HYDRO H.P. CASING PSIG 4
SHAFT NON-RETURN DISC 113 | HWYDRO I.P. CASING PSIG ..
WHEELS NON-RETURN SEAT 14 | HYDRO L.P. CASING PSIG
H.P. BLADING NON-RETURN STEM 45 | HYDRO COOL JACKETS PSIG
L.P. -BLADING STM. STRAIN. BODY 16 | HYDRO TRIP VALVE PSIG |
H.P. SHROUDS STM. STR. BASKET 17| HYDRO RON-RET. VALVE PSIG
L.P. SHROUDS 18| STEAM STRAINER PSIG
19
STATIONARY OUTER SEAL ELEMENTS 20
ROTATING OUTER SEAL ELEMERTS 21
STATIONARY INTERSTAGE SEAL ELEMENTS 22 | USE JOB VIBRATION DETECTORS:
POTATING INTERSTAGE SEAL ELEMENTS 23| USE JOB AXIAL DETECTORS: e
SHAFT @ QUTER SEALS BY [JSPRAY [JPLATE |24 | TEST CERTIFICATES: V& S
SHAFT 8 INTSTG. SEALS By [TJsPray [JPLATE g5 | UTTLT{TES: (FOR AUXILIARIES)
26 | COOLING WATER: TYPE = ¢ ol Al TOWE/
27] suppLy aT 55 psic & 5 °F.
0 28| DISCHARGE - "3 5 PSIG & /O OF. MAX.
291 MECH. DESIGN/OQ PSIG & ___ °F.
01L SYSTEM (Si: SEE PAGE 3 301 WATER SIDE F.F. - (BTU/HR/S$Q.FT./IN.)-1
CONNECTIONS: sizE  ANS! RATED ~FACING - "ORIENTED |3y
MAIN H.P. INLET 32| PLANT AIR _____PSIG TO ___PSIG
EXHAUST 33| INSTRUMENT AIR 8O PSIG TO F2.5 PSIG
3y
35 ELECTRIC INSTRUMENTS:
36) /15 vours: g /_PH-EOnz. [Joc.
WEIGHTS & DIMENSIONS: 37
LBS. NET-  LBS. SHIPPING 38 CONTACTS TO /& 47 TO ALARM
TOTAL TURBINE ASS'Y 39 CONTACTS TO /. 4 TO TRIP
H.P. TURBINE ASS'Y 40 CONTACTS TO o »/ TO START AUX: EQUIP.
L.P. TURBINE ASS'Y 41
42| ELECTRIC POWER:
43 V-__ PH- _ HZ FOR
MAX. ERECTION FOR w V- PH- HZ FOR
MAX. MAINTENANCE FOR 4§ -
46| STEAM: AT EQUIP.
APPROX. OVERALL DIMENS. = L. X W. X H. u7 MECH. DESIGN
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FORM 135-20A

MATERIAL REQUISITION

@ FOSTER WHEELER PAGEL OF 7
FOR FRDA-FE F.W.REF. 151501 REQUISITION NUMBER DATE
SITE SIOUX FALLS, SOUTH DAXKOTA 1591-1351E Feb. 23,1976

MATERIAL COAL DISTRIBUTION CONVEYQOR, ITEM CR-107

SUPERSEDED BY CHANGE NO.:

Cl cy
Contract No. ERDA-FE-1);-32-0001-1521 2 C5
Location — NSP, Lawrence Station, Sioux Falls, S. D. €3 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.

B. All equipment shall be designed for continucus operation. The feed end
of the conveyor system will be located inside NSP existing building and
the discharge end will be located in the new coal pulverizing and drying

building.

C. ©Structural steel supports will be furnished by others.

D. Erection of equipment will be by others.

IT. APPLICABLE SPECIFICATIONS

A. The following Foster Wheeler Energy Corporation specifications are an

integral part of this requisition.

1. General Notes for Mechanical Equipment, 1590-1300A, Rev. C=1.

2. Induction Motors, 1590-38Al.

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 NFPATO
2. Pulverized Fuel Systems NFPAGO
3. Inerting for Fire & Explosion Prevention NFPA6K9
ly. Coal Preparation Plants NFPAGS3
5. DPurged Enclosures for Electrical Equipment NFPALOE
6. Explosion Venting Guide NFPAGS
T. Static Electricity NFPATT
8. Air Pollution Control Regulations for the
State of South Dakota.
;|
BY: /4. I p.o.NO. SUPPLI ER:
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FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1591~1351E
CHANGE NO. PAGE »

FORM 136-23

II. APPLICABLE SPECIFICATIONS (Cont'd)

C. DNoise 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

ITTI. PROCESS SPECIFICATION

A, Capacity
1. Design Capacity: 28.2 short tons/hr. (includes 20% HZO)

2. Minimum Turndown Ratio: L 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

o)

C. Supply Temperature: 50°F
D. Feed Size Distribution:
1. Design Case: 3/L4" Maximum
2. Alternate Case: 2" to 23", occurring during crusher shutdown,

at which time crusher is bypassed. If
necessary, a reduced capacity will be
acceptable when handling 2" to 23" coal.
Vendor to advise reduced capacity.
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FOSTER WHEELER CORPORATION

MATERIAL REQUISITION NO.: 1591-1351E

CHANGE NO. PAGE 3 OF
III. PROCESS SPECIFICATION (Cont'd)
E. Bulk Density
1. Maximum: 50 lbs./ft.g
2. Normal: L5 1bs./ft.3
3. Minimum: 35 1bs./ft.
F. Angle of Repose: 370
IV. 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

FORM 136-23

A, Inlet Downspouts

1.

Two (2) downspouts shall be provided, one (1) at each existing
bunker outlet, to connect a new bunker outlet coal valve with the
coal valve at feeder inlet.

Inlet downspouts shall be 24 3/L" 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
19'-10%".

Ends of downspouts shall be provided with 3/L" thick carbon steel
flanges with suitable gaskets as specified by vendor.

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 1/4" 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 50~ from the
horizontal and will be provided by others.
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FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1591-1351E

CHANGE NO.

PAGE L, OF

FORM 136-23

V. EQUIPMENT SPECIFICATIONS (Cont'd)

B. Nuclear Coal Monitors

1.

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.

Bach 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. FEach 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 commections, indicating lights, and test handle.

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

Four (4) 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 ghall 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.

Valve inlet and outlet openings shall be a full 24" inside. The

gate shall be formed U-ghaped, with punches and coined ladder rack

on either side. The gate plate surface shall be fully protected
from corrosion and abrasion by a 1/8" thick, type 410 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.

The valve shall be equipped with 18" diameter pocket sheave, with
chain guard and handchain, for operation from operating floor.
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CHANGE NO.

PAGE ¢

7

FORM 136+23

V.

EQUIPMENT SPECIFICATIONS (Cont'd)

D.

Volumetric Feeder

1.

One (1) volumetric feeder conveyor shall be provided with two (2)
2li" I.D. inlet openings located 1L'-03" 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 gifting 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 410 stainless steel or
rubber.

The feeder shall be driven  through a helical and worm type gear reducer
by & 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 L 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 intermal conduit and
wiring, from motors and illuminating lights to their terminal blocks
ghall be furnished by the vendor.

The feeder shall have a tachometer indicator, for remote mounting,
to indicate rate of coal feed in R.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 13" flanged pipe comnection.
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MATER{AL REQUISITION NO.: 1591-1351E

CHANGE NO.

PAGE ¢ OF

VO

EQUIPMENT SPECIFICATIONS (Cont'd)

DO

E.

Volumetric Feeder (Cont'd)

10.

11.

12.

13.

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.

A separate electrical enclosure shall be provided in which shall be
mounted the Solid State Variable Speed Control Unit.

A rubber scraper type belt cleaner shall be provided at the discharge
end of the feeder conveyor.

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.

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 reinforoced
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 L'-0".

Discharge Downspout

1.

A vertical discharge downspout shall be provided to connect the
feeder outlet hopper to customer's pulverizer rotary air lock valve.

Discharge downspout shall be 14" outside diameter constructed of
carbon steel.

Discharge downspout shall be of approximately 20'-0" overall length
and shall consist of three (3) flanged sections to facilitate installa-
tion and removal.

BEnds 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 CORPORATION
MATERIAL REQUISITION NO.:  1591-1351E

CHANGE NO. PAGE 7 OF
VI. ELBECTRICAL
A. Power - Motors 3/l HP through 150 HP - L60V, 3¢, 60 Hz.
B. Power Controls & Lighting - 115V, l¢, 60 Hz.
C. Area Classification
1. Inside Feeder: Class II, Group F, Division 1
2. Outside Feeder: Class II, Group F, Division 2
D. Motor Enclosure: TEFC
E.. Control Enclosure: Nems 9F
VII GUARANTEE
A, Performance Guarantee -~ Based on information supplied, the subject

FORM 136-23

9

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 wvalve.

2. Alternate capacity when handling larger feed size per Section IIID-2.

3. Turndown. capacity as determined by Section ITTIA-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 reguirements, vendor shall take the necessary steps, at his expense,

to make the system meet guaranteed performance.
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MATERIAL REQUISITICH

{"«7 FOSTER WEELER ENFESY CORPIRATION | PAGE 1 (‘w‘
"FOR _OFFICE COAL RESEARCH FoW.REF,  15-1500 JREQUISITION MUMBER NATE
AATERTAL __FRETIGHT ELEVATOR = 6000# CAPACTTY SUPERSEDED BY CHANGE 110, :
ITEM (R=108 el cu
CONTRACT NO., FRDA-FE  111-32-0003~15l C2 CE
o LOCATION N8B LAVEBENCH _STATION, STOUX FALLS, S.Da.iC3 6
I. SCOPE:

Design, fabricate, test, deliver to site, one (1) 6000 1b. electric
freight elevator complete with platform frame, .car frame, center ver--
tical opening doors, controller, motor, drive, hoisting machine, dual
elevator control operation, asutomatic micro self leveling, switches,
landing and dooxr 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 reguisition.

The 1limits of supply involved are indicated on sketch 11/26/73, page L.

The switches and controls are vendors scope of supply.

II. GENERAL:

A, The equipment shall be furnished in accordance with applicable
provigsions of the latest revisions of the following codes, speci-
fications, for the - freight' elevator.

1. National, state and local requirements.

Qe State and local requirements.

b. American National Standexrds Association

C. National Electrical Code

d. Nationzl Firxe Protection Ass'n -— appropriate requirements
for flammable liquid, gases and solids.

2. Foster Wheeler standards and/or specifications (attached).

STANDARD NO.. SUBJECT

1590-~38A1 Induction Motors

1590-L0A1 Wind and Barthquake Loading

1590-L6A1 Structural Steel Standard

1590~-16C1 Structural Steel Fabrication Standard

1590~70A1 Electrical Standard

1590-~83A1 Painting Standard

1590-92A1 Preparation of Material for Shipment
e RY:wy B P.O.NO. SUPPLIER:
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ASTER WHEELER CORPORATIOR
'ERIAL REQUISITION NO.:
Q]ERIA,_ REQUISIT 155014934 e 2 -

IARGE NO. 0

II. GENERAL: (Cont'd)

B. The following general notes are integral parts of this requisition:

Standard lo. Subject
1590-1300B General Notes Requisition for Mechanical Equipment.

C. Site Conditions: (Sioux Falls, South Dakota)

1. Altitude (above sea level) 1,315 £t
2. Design temperature -~ vinter ~2gOF + wind chill factor
- summer 93 ¢
3. Extreme ambient temperature -~ winter w2§oF
- summer 93"F
L. ILocation Indoors
5. Design Snow Loading 30 PSF
6. Barthquake Zone T
7. Wind Loading (see spec 1590 LOAl)
8. Maximum rainfall in 24 hours 3.92 inches
9. Prevailing Wind Northwest
10. Wind Velocity 100 MPH

D. Flectrical Data:

; a. Power —~ Motors 200 HP and above - LOooO vV 3 ¢, 60 HZ
3/l HP thru 150 HP W60 Vv, 3 ¢, 60 HZ
1/2 HP and below 115V 1 @, 60 HZ
Controls and Lighting 115V, 1 ¢ 60 HZ
E. Electrical Classification: Class I, Group D, Division II (Hazardous).

III. DESIGN REQUIREMENTS:

A, 1. Equipment shall be designed for 24 hours a day continuous service,
seven days a week.

2. A1l 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.

L.  All carbon steel surfaces shall be shop finish coated.
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MATERI AL REQUISITION RO.: 1590-1L93-A PAGE 3
CHANGE Y¥D. o

FORM 136-23

Iv.

Ve

VI,

VIiIi.

VIIT.

SYSTEM DETATLS:

1. One (1) Electric Freight Elevator

Capacity: 6000 1bs. (3 ton)

Platform Size: Br-L" Wy, x 12'-0" D,

Door Opening: gr-0" x 8t-on

Floor Stops: 11

Rise: 155 Feet

Speed: LOoo FRM

Service: 2l hours/day - 7 days a week.

SYSTEM CONTROLS:

Electrical and control systems shall be instslled by others. Vendor
shall provide all field mounted electrical devices including limit
switches, panel, coded receptacle sets, etc. Vendor shall alsoc forward
complete schematic control diagram.

SAFETY:

Provide removable guards at all couplings, sprockets and chains and after
points of danger to persomnel. All equipment and accessories, including
guards shall comply with the safety standards and applicable codes.

VENDOR RESPONSIBILITY

In addition to regponsibilities listed above, the vendor shall be
responsible for the performance of the system in this specification.

BID QUOTATION REQUIRTMENTS:

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.

B, 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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1590-1L934

PAGE
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FORM 135-2.

MATERTAL
v STER WIEE
W? FOSTER WHEELER CORPORATION

RLOUISHTION

PAGE ‘

FOR  VRDA=VFE-HA-32-0001-1521 F.W.REF., 15-1590 [REQUISITION MUMBER DATE
Si7E BOP LAWRENCT STATTON, STOUX PALLS, 8D 1591- 1%5] Q S7T1776
MATERI AL Coal Apron Feeder SUPERSEDED BY CHAMGE NO.:
CR~119EX ¢l cy
] 2 €5
C3 (6
This requisition deseribes existing equipment at Horthern States
Power Company, lLawrence Generatiung Station located near
Sioux Falls, South bakota. This equipment will he utilized for
the Combined Cvele Tilot Plant if it is Lo be located at this
site, and therefore should not be duplicated.
NSP Designation: Conveyor, Lower Apron, Coal Pit
Conveyor Mfg.: Link Belt Co., 300 West Pershing Rd., Chicago, I11.
Order No.: 722346
Data: Drawving #C 6158 Capacity 100 tons/hr.
Speed 20 ft/min. Belt width 36"
Motor Mfg.: Louis Allis Co., Milwaukee, Wisc.
Ser. No.: 1 298276
Data: Type JEA Form R
Frame 254 Code H
Class M H.P. 5
R.P.M, 1750 Volts 220/440
Amps 13/6.5 Phase 3
Cycle 60
Temp. Rise 559¢  TFull Load
Underwriters Insp. SB-129 156
Reduction Gear:
Mfg.: l.ink Belt Co., 300 W. Pershing Rd., Chicago, I11.
Order No.: H7-12 663
Data: Size T-65-RH Ratio 116
Tnput R.P.M. 1750 Output R.P.M. 15
Input H.P. 5.67 Service Factor 1
Starter: Mfg.: Allen Bradley, Milwaukee, Wisc.
Data: Bulletin 709 Size 2
Form 2 NFEMA 9
S.F. Ord. No. 903 Ttem #5
Control Mfg.: Allen Bradley, Milwaukec, Wisc.
Data: Momentary contact Style Push Button
Bulletin 800 Type 2HAT7A
$.F. Ord. Mo. 903 Item #14

Safety Switch:

Mfg.: Square D Company, Detroit

Data: Amps 60 Volts 575
Pole 3 Single Throw
Non Fusible NEMA 9
$.F. Ord. No. 955 Item #7

BY: SUPPLIER:

] .0.no.
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ﬂ‘gy] FOSTER WHEELER CORPORATION PAGE | 0F L
FOR TRDA-TE-14-32-0001-1521 F.W.REF, 15-1590 {REQUISITION MUMBER DATE
SITE NSP LAWRENCE STATION, STOUX FALLS, SD 5/1/76
HATERIAL Transfer Conveyor SUPERSEDED BY CHANGE MO.:
CR-120EX cl cy
€2 Ch
€3 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 Combhined Cycle Pilot Plant if it is to be located at this
site, and therefore should not be duplicated.
NSP Designation: Conveyor, Cross Apron Coal Pit

Conveyor: Mfg.: Link Belt Co., 300 Wes
Ser. #
Data Belt width 24", capaci
300 ft./min.
Motor: Mfg.: Louis Allis Co., Milwa
Ser., # 1 298 275
Data Tvpe JEX Phas
Frame 225 Cycl
Class S Volt
Form R Amps
Code J Desi
H.P. 3 Temp
R.P.M. 1750 Unde

Reduction Gear:

Mfg.: Link Belt Co., 300 Wes
Order No. H-12 663R
Data. Size S~40-LH/ Ratio 9.
A.G.M.A. H.P. 4,19/R.P
Sioux Falls Ord. No. 867
Starter: Mfg.: Allen Bradley, Milwauk
Data.: Bulletin 709 NEMA 9
Size 2 S.F. Ord
Form 2
Control: Mfg.: Allen Bradley, Milwauk
Data.: Two Momentary Contacts

t Pershing Rd., Chicago,I11.

ty 100 tons/hr., speed

ukee, Wisc.
e 3
e 60
s 220/440
8.4/4.2
gn W
. Rise 55°C Full Load

rwriters Insp. SB~129~ 167

t Pershing Rd., Chicago,Ill.

67-1/
.M. Input 1750 Output 180.9

ee, Wisc.

. No. 905 Item 5

ee, Wisc,

Style Push Button
Bulletin 800
Type 2HATA
S.F. Ord. No. 903 Item 14
Safety Switch:

Mfg.: Square D Company, Detroit Pole 3

Data.: Amps 60 Single Throw
Volts 575 Non Fusible
Pole 3 NEMA 9

S.F.Order No0.955Item7

BY: P.0.NO. SUPPLIER:
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\W FOSTER WHEELER CORPORATION

PAGE | o.

FOR FRDA=FE=14-32-0001~1521 F.W.REF., 15-1590 JREQUISITION NUMBER DATE
SITE 167 LAWRERNCE STATION, STOoUX FALLS, SD 5/1/76
HMATERIAL - Coal Elevator SUPERSEDED -BY CHANGE MO.:
CR-121EX CT CY
cz €5
€3 (6
This requisition describes existing cquipment at Northern States
Power Company, Lawrcence ‘Genevating 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 he duplicated.
NSP Designation: Coal Elevator and Chute
Llevator: Mfg. Link Belt Co., 300 West Pershing Rd., Chicago
Order No. 7.22346
Data: Dwg. No. (6159 Speed 72 fr./min.
Capacity 100 tons/hr.
Motor: Mfg. Louis Allis Co., Milwaukee, Wisc.
Serial No. 1 298 278
Data. Type JEA Frame 364
Class 2E2 Form R
Code E H.P. 20
R.P.M., 1 760 Phase 3
Cycle 60 Volts 220/440
Amps 52.6/26.3 Design L
Temp Rise 55°C Full Load
Underwriters Insp. LA-893 454
Reduction Gearing:
Mfg.: Link Belt Co., 300 W. Pershing Rd., Chicago
Order No.: H-12 663
Data.: Size D-80-RH Input RPM 1750
Ratio 48,37-1 Output RPM 36
Input H.P. 21.6 Service Factor 1
Sioux Falls Order No. 867
Starter: Mfg.: Allen Bradley, Milwaukee, Wisc.
Data.: Bulletin 709 Size 2
Form 2 NEMA 9
S.F. Ord. No. 903 Item #5
Control: Mfg.: Allen Bradley, Milwaukee, Wisc.
Data.: Two Momentary Contacts
Style Push Buttons Bulletin 800
Type 2HATA
S.F. Ord. No. 903 TItem 14
Safety Switch:
Mfg.: Square D Mfg. Co., Detroit S.F. Ord.
Data.: Amps 60 Volts 575 955
Pole 3 Single throw
Non fusible NEMA 9 Item 7
BY: P.0.NO. SUPPLIER:

116



FORM 135-20

P
[ I

A
Al

ERPALREOUTSTTTON

@] FOSTER WHEELER CORPORATION PAGE | OF |
FOR  FRDA-TFE-14-32-0001-1521 FLW.REF., 15-1590 [REQUISITION NUMBER DATE
SITE NSP LAWRTHCE STATTON, STOUX FALLS, SD 5/1/76
MATERJAL Upper Coal conveyor SUPERSEDED BY CHANGE NO.:
CR-127 EX Cl cY
€2 ch
€3 (6

This
Powver Company,

requisition describes existing
Lawrence Generating

Sioux TFalls, South Dakota. This eq
the Combined Cycle Pilot Plant {f i
site, and therefore should not be d

NSP Designation: Conveyor,

cquipment at Northern States

Station located near

uipment will be utilized for
t is to be located at this
uplicated.

Upper Apron, Bunkers

Conveyor: Mfg.: Link Belt Co., 300 W. Pershing Rd.
Chicago, 1I11.
Order No.: 722 346 P
Data.: Dwg. No. (C6160 Capacity 100 tons/hr.
Speed 300 ft./min. Belt width 24"
Motor: Mfg.: Louis Allis Co., Milwaukee, Wisc.
Ser. No.: 1 298 277
Datas: Type JFA Frame 284
Class D Form R
Code G H.P. 7.5
R.P .M, 1760 Phase 3
Cycle 60 Volts 220/440
Amps 21.4/10.7 Temp. Rise 55°C full
Underwriters Insp. LA 893 452 load
Reduction Gearing: Mfg.: Link Belt Co., 300 W. Pershing Rd.,
Chicago, T11.
Order No.: H 12 663
Data: 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
Starter: Mfg.: Allen Bradley, Milwaukee, Wisc.
Data.: Bulletin 709 Size 2
Form 2 NEMA 9
S.F. Ord. No. 903 Item #5
Control: Mfg.: Allen Bradley, Milwaukee, Wisc.
Data.: Momentary contact Bulletin 800
Style Push Button Type 2HATA
S.F. Ord. No. 903 Ttem #14
Safety Switch: Mfg.: The Square D Mfg. Co. Detroit
Data.: Amps 60 Volts 575
Pole 3 Single Throw
Non Fusible NEMA 9
S.F. Ord. No. 955 Item #7
BY: P.0.NO. SUPPLIER:
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FORM 135-20

MATERIAL REQUISITION

@ FOSTER WHEELER CORPORATION PAGE \‘

FOR ERDA-FE~14-32-0001-1521 F.W.REF. 15-1590 TREQUISITION NUMBER DATE
SITE HSP LAWRENCE "STATTONy - S1TOUX FALLS, Sh : 5/1/76
MATERIAL Coal Storage Hopper Feed Conveyor SUPERSEDED BY CHAMGE NO.:
CR-123 EX CT cY
€2 €5
€3 C6
This requisition describes existing oquipment at Northern States
Power Company, lLawrence Generating Station located necar
Sioux Falls, Bouth Dakota. This equipment will be utilized for
the Combined Cycle Tdilot 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)
BY: P.0.NOQ. SUPPLIER:
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FORM 135-20

MATERTAL REQUISITION

\‘avz FOSTER WHEELER CORPORATION PAGE 1 OF |
FOR FRDA-FE-14-32-0001-1521 F.W.REF. 15-1590 JREQUISITION NUMBER DATE
SITE NSP LAWRENCE STATION, ST1OUX FALLS, Sh 5/1/76
MATERIAL Front End Loader SUPERSEDED BY CHANGE MO.:
CR-125 EX ¢l cu
€2 Ch
€3 C6

This requisition describes existing

Manufacturer:
Serial No.:

Capacity: 5 cubic yards

equipment

at Northern States

Powver Cowmpany, lLawrence Generating Station Jlocated near

Sioux Falls, South Dakota. This cquipment will be utilized for
the Combined Cycle Pilot Plant if it is te be located at this
site, and therefore should not be duplicated.

Model:

BY: P.0.NO. SUPPLIER:
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FORM 125-20

@ FOSTER WHEELER CORPORATION

M

ATERIAL REQUISITION

PAGE 1 OF‘

FOR U.S. ERDA F.W.REF. 15-1591 {REQUISITIOM MUMBER _DATE
SITE  SIOUX PALLS, SOUTH DAKOTA T531-1359C 1,776/ 76
MATERI AL ~ ATMOSPHERIC COAL DUST FILTER F-107 S?PERSEDED BY CHAMGE NO.:

¢ ~|cy

c2 )

€3 6

GENERAL

1.

The Vendor shall design, fabricate and furnish a bag rilter system for removal

of coal dust, complete with filters, pulsing central elements and panels, and

aux

iliaries.

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.

2., Utilities will be available as follows:
a. Electric Power
Controls 115 volts single phase 60 hertz
Motors (3/4 HP to L6O volts three phase 60 hertz
200 HP)
Motors (below 1/2 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:
1590-19004A General Notes for Miscellaneous Bquipment
1590-16004A General Notes for Instruments
1590-604A1 Instrumentation Standard
1590-6LA1 Control Panel - Shop Fabricated
1590~3841 Induction Motors
1590-70A1 Blectrical Standard
1590-96A2 Noise Control Specification
PROCESS DATA
1. Gas Handled Low Btu Gas
2. Mol. Wt. 2L4.9
3. Gas composition, volume %
H,O = 0.01
Hg - 14.31
C0S = 0.01
002 = 6,64
CH}_‘, = )4.10
CO™" = 20.1
Total =100.00 .
BY: P.0.NO. SUPPLIER:
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.FOSTER WHEELER CORPORAT!ON
MATERIAL REQUISITION NO.: 1591-13L9C

CHANGE NO. PAGE o  OF
Case I Case II
B.PROCESS DATA (cont'd) Pilling Depressurizing
Storage Injector Storage Injector*
Li. Max. Instant. Gas Flow, 1b/hr 80 15,000
5. Max. Instant. Gas Flow, ACFH 1620 30L,000
6. Hourly Avg. Coal Dust Flow, 1b/hr 60 8.3
7. Hourly Ave. Gas Flow, 1b/hr 28 33
8. Hourly Avg. Gas Flow, ACFH 572 668
9., Avg. Solids Foading, Gr/ACF 734 87.5
10. Duration of Flow, 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.

11. Solids bulk Density (minimum) 35 1b/CF

12. Percent Surface Moisture of Solids Nil

13. Particle Size Range: From 2 microns up to 300 microns

1L. Design Surge Volume of Hopper 8.0 ft3 (approx. equiv. of solids
(As contained between high and low collected every l hrs)

solids levels. Hopper must always contain
a solids level so as to minimize gas entrainment
thru gas lock)

15, Maximum Operating Temperature 200°F
16. Operating Pressure Atmospheric
7. TFilter Efficiency 99.0% minimum, for 2 micron particles

C. MECHANICAL DESIGN

1. Design Temperature 250°F
2. Design Pressure

*Vendor to advise if lower design pressure can be achieved thru use of
explosion doors.

3. Cleaning of Bags - A mechanical shaking device is to be employed (gas blowback
is not desired)

o i, Rotary Gas Lock -~ This valve must be as tight as possible to minimize the amount
o of low BTU gas leakage and/or nitrogen leakage in the reverse
- direction from bin below at 3" gage (bin by others). Gas

lock to be sized to remove 8.0 f% of coal dust in 5.0 min.

FORM

5. 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 confirm)

a

q . Inerting Gas 13"
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FORM '135-204

MATERIAL REQUISITION

@ FOSTER WHEELER

PAGE 1 OF.

FOR ERDA - Possil Energy

F.W.REF, 15-1591

REQUISITION NUMBER

DATE

SITE Sioux Falls, South Dakota

1591-1626-4

B-5-15

MATER| AL HOT GAS VALVES

SUPERSEDED BY CHANGE NO.:

MOV=102; MOV-103 €l 90975 [CH
€2] 10-22-75 [C5
C3 C6

2)

(2)

(2)
(2)
(2)

(2)

SC0PE

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.

DESIGN CONDITIONS

20" I.D.; L2 "0.D. nominal

(short periods)

Fluid: Gasifier effluent gas with particulate matter.
Maximum Temperature - 2100CF
Normal Pressure - LL0 psig
MaximumAP for valve actuation - 500 psi (In either direction)
Differential pressure for valve sizing - Minimum
A. Valve
MOV-102 MOV-103
Size 20" I,D.3 L2" 0.D. nominal
Flow Rates Gas Solids Gas
Normal 191,413 #/br. 34,149 #/bx.  97,52), #/hr.
Minimum 63,80l #/hr, 11,383 #/hr., 18,599 #/hr.*
Design 00 meee——— 40,000 #/hr. 97,524 #/hr.
Normal Press. 14O psig LLO psig
Minimum Press.* L5 - psig L5 psig
_;'
Design Press. 500 psig 500 psig
Normal Temp. 18000F 18000F
Design Temp. 21500F 21500F
Design AP 500 psi 500 psi
(In either direction)
Gas Velocity
a. Light Off* s 89 ft./sec.
Start-Up '
b. : Normal Start-Up 75 ft./sec.

c.
(2) Conditions During Light Off

Normal Operation - 53 ft. /sec

Solids

13,332 #/hr.
2,667 #/hr.H
13,660 #/nr.

Y EEN TXETY SUPPL | ER:
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ATERTAL REQUISITION BT ¢ 1501-1620A
‘HANGE NO. PAGE 2 OF

B.  Gao Componilion

Component Volume I'ercent
1 9.8
20 )
}12 13.2
co 18.0

IR

CO2 {
Cit, 3.7

u "
N, L. 8
S 0.5
H2 7.5
COS & NHQ 0.5

Molecular Weight: 20,53

GCas Density at 1SOOOF>and LLO psig: 04595 lbs/i‘t3
Gas Viscosity at 1800°F: 0.04l eps
Compressibility Factor: 1

C. Particulate Compogition:

Type—wm——mwm—w CHAR from coal gasification
Species Weight percent

Carboen 82.8

Ash i17.2

. i3
Density: 20-60 1lbs/ft”

Particle Size Distribution:

Micron Size Weight Percent
<5 0

.5 to 1.79 .06
1.79 to 3.78 .18
3.78 to 9.77 1.0h
9.77 to 13.28 S
13.28 to 32.02 5,00
32.02 to €)).32 11,00
6l).32 to 100 12.00
100 to 109.5 3,00
109.5 to 186 19.50
186 to 212 DPRp
212 to 276 1100
276 to 358 6. 00
358 to 116 .00
16 to 582 6.00

‘ 582 to 2000 16.00
Note:

This size distribution remains the same for all solids flow
rates.




FORM 135-23

FOSTER WHEELER CORPORAT!ON
MATERIAL REQUISITION NO.: 1591-1626A
CHANGE NO. 1 PAGE 3

2. DREFERENCES

ANSI Standards
B16.25 Buttwelding Ends

APT Standards
598 Valve Inspection and Test
600 Steel Gate Valves, Flanged or Buttwelding Ends

ASTM Standards
E16l; Ultrasonic Contact Inpsection of Weldments

ASME Boiler and Pressure Vessel Codes:
Section VIII, Unfired Pressure Vessels, 197L, Div. 1

Foster Wheeler Standards

15909241 Preparation of Material for Shipment
1590-16204 Control Valve - General Requirements
1520~1600A General Notes for Instruments

3. MATERIALS
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

(1) 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

1 shall be smoothed by grinding or machining.

3.l Bonnet tc body flanges shall have an oval ring type joint.

3.5 Valves shall be designed sgo that intermals, disc or ball can be
removed from body without removing body from line.
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FOSTER WHEELER CORPORATION
ATERIAL REQUISITION NO.: 1591-1626A
CHANGE NO.

1

PAGE L

OF 6

FORM 136-23

3.

L.

MATERTALS (Continued)

3.6
3.7

3.8

3.9

Ball valve shall have a blow-out proof stem design.

Manufacturer shall indicate in detail materials of construction for
Foster Wheeler approval prior to start of fabrication.

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.

A manufacturer with whom an order has been placed shall not
suborder assembled valves from other sources without Foster Wheeler
approval.

REACTOR VALVE (Process Line)MOV-102

L1

L2

h.h

L.5

Valve and operator shall be designed for installation in a horizontal
line with valve stem in either a vertical or horizontal position.

shall be installed outdoors; ambient design temperature of
Fto  +93°F.

Mechanical Design

a. Size 20" inside flow diameter
b. Valve shall be designed for the following fluid conditions:
ressure - 500 psig
Temperature - 2,150 F
¢, Maximum differential pressure in either direction across valve
in closed position: 500 psi @ 2,150°F.
If valve is to be liquid cooled manufacturer shall specify coolant
and quantity circulated.

Nomingl temperature of valve body and bonnet shall be 2SOOF based
on 70 F ambient temperature.

REACTOR VALVE (START UP LINE) MOV-103

5.1

5.2

Valve and operator shall be designed for installation in a horizontal
line with valve stem in either a vertical or horizontal position.

Valve %pall be installed outdoors; ambient design temperature (-) ZSOF
to +93°F.
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FORM 136-23

FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1591-1626A
CHANGE NO.

2 PAGE 5

(2)

5. REACTOR VALVE (START UP LINE) MOV-103 (Continued)

5.3

5.4

5.5

Mechanical Design
a. Size 20" inside flow diameter
b. Valve shall be designed for the following fluid conditions

Pressure - 500 psigo
Temperature — 2,150 F

¢. Maximum differential pressure in gither direction across valve in
clogsed position: 500 psi at 2150°F fluid temperature.

If valve is to be liquid cooled manufacturer shall specify coolant
and quantity circulated.

Noginal temperature of valve body and bonnet shall be QSOOF based on
70°F ambient temperature.

6. ADDITIONAL REQUIREMENTS FOR VALVES

6.1

6.2

6.3
6.4

With valves in closed position leakage past seats shall be held
to a minimum. Refer to Section 7 for test leakage rates.

Valve shall have end connections prepared per ANSI B16.25 for
buttwelding.

Connections for purging CHAR from valve shall be added as required.

Minimum size connection shall be 3/h".

7. INSPECTION AND TESTING

7.1

7.2

Valves shall be inspected per API 598; paragraphs 2.1, 2.2(a) and

(¢) supplementary examination shall consist of 100% 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.L.

Valves shall be tested per API 538. High pressure closure test
shall be performed on both MOV-102 and MOV-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 ingide diameter using air as a
test medium at a temperature below 100°F.

Low pressure seat test shall be performed on gate or ball valves
per para. 4.3.a.1 with allowable leakage per para. 3.7.
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RIAL REQUISITION Bt 11j91-1626A
GE NO. ' PAGE 6

OF ¢

7.

pXe)

10.

INSPRECTION AND TRSTING (Continued)

7.3 ADI valve peal presoure bighineso Leste shall be performed after
all welding, machining and refraclory installation is complets.
Seating surfaces shall be clean and {rce from oil.

7.4 Required closure torque during bousl, without lubrication:
For motor operated valves, tests shall be conducted with stem
closure torque not exceeding design closure torque.

7.5 Valves shall be fully stroked a minimum of 12 times (6 openings and
6 closings) at the valve manufaclurer's plant before shipping.

7.6 Notification of Inspection and Test shall be per API 538 Section 2.

PREPARATION OR 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.

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 continucus duty at the ambient temperature
range specified previously. Bach 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 operation and all informa-
tion necessary to fully describe its operation.

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

anmunciator when either valve is pulesed to open when the other valve is
not fully open. Unpowered 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 a! cach opecrator for
indication of the engagement and disengagoement of the manual operator.

Switches shall be rated for 10 amps at 110 volts, 60 Hz.

A1l electrical components shall be located in housings suitable for
Class I Group D Division I location.
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FORM 135-20

MATERIAL REQUISITICN
@ FOSTER WHEELER CORPORATION PAGE | 0F 1‘
FOR FRDA-FE-14-32-0001-1521 F.W.REF, 15-1500 JREQUISITION NUMBER DATE
SITE NSP O LAWRENCE STATLION, STOUX FALLS, SD 5/1/76
MATERIAL _Coal Crusher SUPERSEDED BY CHANGE NO.:
SR-103 EX Cl c4
€2 C5
€3 C6
This requisition describes existing equipment at Northern States
Power Cowpany, Lawrence Genevating Station located near
Sioux Falls, South Dakota. This equipment will be utilized for
the Combined Cycle Pilot Plant if it iIs to be located at this
site, and therefore should not be duplicated.
NSP Designation: Crusher, Coal
Starter: Mfg. Allen Bradley Milwaukee, Wisc.
Data. Bulletin 709 Size 3
Form 2 NEMA 9
S.F. Ord. No.903 Item 4
Control: Mfg. Allen Bradley Milwaukee, Wisc.
Data. Momentary Contact Style Push button
Bulletin 800 Type 2HA7A
S.F. Ord. No. 903 1Item 14
Safety Switch: Mfg. The Square D Mfg. Co., Detroit
Data. Amps 200 Volts 575
Pole 3 Single throw
Non Fusible NEMA 9
S.F. Ord. No. 955 Item 8
Crusher Mfg. American Pulverizer Co., Chicago, Il1.
Data. Crusher size 5 %" to 3/4"
Capacity 100 ton/hr with 15%
moisture and frozen coal
Motor: Mfg. Gen. Electric Co., Schenectady, New York
Serial No. SE6731419
Data. Totally enclosed fan cooled induction motor
Code H Model 5K6325FH1J
Frame 6325 Type K
Volts 440 Amps 65
Phase 3 Cycles 60
R.P.M. 705 H.P. 50
Degree Rise 55 Centigrade
Crusher: Mfg. American Pulverizer Co., St. Louis, Mo.
Serial No. 2652
Data. Type S
Machine #30
BY: P.0.NO. SUPPLIER:
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MATER AL REDULSHTICH
. @ FOSTER WHEELER CORPORATION PAGE 1 OF »
FOR 1o TEhA TR F.W.REF. 15-1591 REQUISITION MUMBER DATE
SITE _ SIOUX FALLS, SQUTH DAKOTA 1591-13L9% L/27/14
S| MATERIAL  FLARE DUST DRY SCRUBBER, S-118 S?PERSEDED BY CHANGE NO.:
5 C cY
z c2 C5
e 3 6

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 115 volts single phase 60 hertz

Motors (3/lf HP to  L60 volts three phase 60 hertz
200 HP)

Motors(baiow 3 HP) 115 volts single phase 60 hertz

b.  Instrument Air: 100 psig

3. The following standards shall be considered an integral part of this

requisitions:
1590-190C4A General Notes for Miscellaneous Equipment
1590-16004A General Notes for Instruments
1590-6041 Instrumentation Standard
1590-64A1 Control Panel - Shop Fabricated |
1590-384A1 Induction Motors
1590-7041 HMectrical Standard
1590-9642 Noise Control Specification

B. PROCESS DATA

1. Gas Handled Low Btu Gas

2. Mol. wt. 2L.9

3. Gas Composition:

Component Mol Percent
H20 0.01
H2 14,31
Cco 20.19
CO2 6.6l
CH2 4. 10
Ccos 0.01
Total 100.00
BY : §r.0.n0. SUPPLIER:
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FORM

FOSTER WHEELER CORPORATION

MATERIAL REQUISITION NO.:

CHANGE NO.

1591-13L9E

PAGE 2 .

B. _PROCESS DATA

c.

L.

.

.

O\ o~ O\

11.
12.
13.

1h.
15.
16.
17.

Average Flow 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 1b/hr *
42,336 1b/hr *
631,000 ACFH *
8.3 1b/hr *

2.3 GR/ACF

4.5 GR/ACF

15 1bs/CF

* Gas and solids flow occur 2.7 to 5.6 minutes, every

20 minutes

Percent surface moisture of solids
Particle size range:
Design surge volume of hopper
(as contained between high and low solids
levels.
level so as to minimize gas entrainment)
Normal operating temperature
Maximum operating temperature
Operating pressure
Scrubber efficiency:

Particle gize

Hopper must always contain solids

from 1 micron up to 10 microns

nil

Lo ft3 (approx. equ
of solids collected
in one day)

2oo§F
750°F
0 - § psig

% Removal eff.

6 microns
ly - 6 microns
2 - }} microns

MECHANTICAL, DESIGN

1.
2.

3.

Design temperature
Design pressure
Nozzle connections:

a. Gas & golids inlet

b. Gas outlet
c. Solids outlet

d. PSSV

130

99
90
85

800°F
75 psig

18" (to be confirme
later)

18n

10" (Vendor to
confirm, sol:
discharge by
gravity flow,
at r%te of
8 f£t°/min) a
into receive:
at

later
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LURL AU LY LuAL L
FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA
sosno, . 15=1591
PAGE 1 oF 4
REVISION
FLOWSHEET NO. 10 oATE APRIL 16, 1976
ENG. FLOW SHEET NO. QP-751-566 PREPARED BY KO
crowe | sean ar | 9 a0 | an | an |en | as [ as | PRESSURES | PRESSURES | PRESSUEES | am | aa | o 22
% ) 3) 1a) T N £Low FLOW ELow 21
ITEM NUMBE R NOW. FLUID TYPE NORMAL ) . = . s < 5(\2‘ g (16a) | (17a) | (16b) | (170) | (16¢) | (17¢) % REMARKS AND/OR
OR LINE & tb/h g P g g E § ;(1 % ) E 3 g E L25 " w ALARM AND z
SERVICE SIZE STATE MAax, | MiN. z "3 e | < x e « 5 uw . <§( Wl E L2 W -3 0 I 8 o SHUTDOWN SETTHNGS o]
5 AR BT R A D R IR E N B PN RS F O - S 2
& z iR lgeigu 22 ]e91gs | 5% Bus| e ENE|belzes| 2|55 ez >
g1 80 | 8 IS0 58 38158158 2k (55 853 55180555858/ 8e|F5 s §
TE(FLUID) IN R~102 IN | 9,10,CAS, 3000 ALL THERMOWELLS IN VERY HIGH ]
TE-1484 VESSEL CHAR TEMPERATURE SERVICE TO BE PURGED
TI(FLUID) IN R-102 3000 Q
TI-1483
TR(FLULD) FOR R~102 3000 0
TR-1484
TAH(FLUID) FOR R-102 3000 [§]
TAH-1484
TAL(FLUID) FOR R-102 3000 [4]
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 PURGED
TI(FLUID) IN R-102 3000 0
TI-1485
TR(FLUID) FOR R-102 3000 0
TR-1486
TAH(FLUID) FOR R-~102 3000 | Q
TAH-1486 !
TAL(FLUID) FOR R~102 3000 [4]
TAL-1486
TAHH(FLUID) FOR R-102 3000 0
TAHH-1486 .
TE{(FLUID) AT BOTTIOM OF 3000 ALL THERMOWELLS IN VERY HIGH Q
R~101 TEMPERATURE SERVICE TQO 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 [4]
R-101 TEMPERATURE SERVICE TO BE PURG
TE-1481
TI(FLUID) IN MIDDLE OF IN 9,10,GAS, 2100 Q
R-101 VESSE CHAR
TE-1480
FORM NO (110)-258
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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FLOWSHEET NO. 10

ENG. FLOW SHEET NO. OP~751-566

COAL GASIFICATION
FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

Jo8 NO._._15-1591

PAGE 2 OF 4

REVISION 0

APRIL 16, 1976

DATE

PREPARED BY RSB

FLOW % spogr. AT, | 7 | 10 | GN a2 a3 | aa | a8 P:‘rsisr';’:nis PRAETS;T&FS PRAE1S?\/|U||F\3FS (18) | (19) } (20) (22)
(1 @ 3 (a) B . ELOW FLOW FLOW @
ITEM NUMBER NOM. FLUID TYPE NORMAL (5) ) 7 ) « « g&: E {16a} | (173) | (16b) [(17b) I (16c) } (27c) % REMARKS AND/OR
OR LINE & th/h K « 9 g E 3 E(’ % N 3 <§( ; z E (2') . w ALARM ANQ z
SERVICE SIZE STATE MAxX. | mMiN. i = Sala e et ia LRE R 3 Sy s | w |, = 9 F i o SHUTDOWN SETTINGS o
RN A R AR TS E N e A NN IR RS P I N -~ 2
eV EZ | g |BE ey §2185 |82 eS| ElpE|BraiaE|3es 8]z |ex 3
@ o = Syjdalldal>ci>0|jzr |38 [@aadl58|ghal58|ahfjdu|ra | «
TR{FLUID) IN MIDDLE OF N 6,10,GAS, 2100 0
R-101 VESSEL CHAR
TR-1481 ; }
IT(FLUID) AT TOP OF R-101 2100 | ALL THERMOWELLS IN VERY HIGH 0
TE-1482 | 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 VES.SELI J :
TT ON OVERHEAD LINE 20"1.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 [}
FROM: R-101 .
TIC-1477 :
TAL:ON OVERHEAD LINE 2100 : 5
FROM R~-101 '
TAL=1477
TAH: ON OVERHEAD LINE 2100 0
FROM R-101
TAR~1477
TAHH. ON OVERHEAD LINE 20"1.D. 9,10,GAS 2100 [1]
FROM R-101 CHAR
TAHH-1477

FORM NO (no)-zss.




€el

FUSIER WHEELEK ENERGY CORPORATION
INSTRUMENT PROCESS DATA
JOB NO. 15-1591

PAGE 3 OF 4
FLOWSHEET NO. 10 revision 0
oaTE APRIL 16, 1976
ENG. FLOW SHEET NO. OP~751-566 PREPARED By ROD
o crows | seamoar, | 9| 0o [ an faz on Laa |as B Rrs . 18 [ u) | 2o (22)
2) 13} (4} . FLOW FLOW FLOW (21
ITEM NUMBER NOM. FLUID TYPE NORMAL (5) 6) 23] (8) oz E (16a) § {178 [{16b) { (170} | (16c} | (17c) E REMARKS AND OR
JOR LINE & Io/b ” o3 g a = = 3 ) " ALARM AND z
SERVICE sizE STATE max. | N, ] £ g G e I O | & < s | Z s 5 Z w 3 SHUTDOWN SETTINGS o
LPDT ACROSS R~101 | ON |9,10,GAS, 2100] 454 0
POT-1480 VESSE CHAR
_PDR_ACRQSS. R=101 . 2100 454 0
PDR-148Q
PDAH ACROSS R-101 ] B T PToo] EshT 5
PDAH-1480 ] - {
PDT_ACROSS R-101 & R-102 T 30007 %60 o
PDR_ACROSS R-101 & R-102 ) 3000 460 5
PDR=1478
PDAH ACROSS R-101 & R-102 3000 460 3
PDAH-1478 | ]
PT, PR ACROSS R-101 ON 3000 460 ! ; 3
{OUTLET VESSEL ! T
PT-1479 F }
PDT_ACROSS MOV-102 20""1.D. 2100 &3¢ 3
PDT-1476 i
PDAL-1476 L 1 21001745% i -
PDIC-1476 : : 2100 454 :
PDT ACROSS. MOV-103 27100 | 454 !
PDT-1477 ! i
PT.PI ACROSS OUTLET LINE 2100 454 -
FROM R-101 TO D-133 |
PT-1477 i -
PDIC ACROSS OUTLET LINE 2100 | 454 : - -
FROM R-101 TO D-133 | -
PDIC-1477 (MOV-103) — . }
PDAL AGCROSS OUTLET LINE 207I.D. 9,10,GAS, 5100 454 — o R
FROM R-101 TO D-133 CHAR o T
|MOV=103 PDAL-14 ‘ o
be
| - I ]
i || )i L1 1 I O I T

FORM NO (110)-258




(492

COAL GASIFICATION
FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

so8 No._-15-1591

pace ___4 oF 4
0
REVISION
s ' ' oate. APRIL 16, 1976
ENG. FLOW SHEET NO, OP-751=566

PREPARED BY RSB

Flows | searoar, | @ | a0 [ an a2 [ as | as | as p:fii;’:;é piishs”:i‘_is PRESSURES | an | a9 | oy o1 (223
Y (21 3 (4 , « FLOW FLOW FLOW s
- . o o (16a} | (172) | (16b) | (17b) | (16c) | (17¢}
ITEM gl;MBER t)c,,:g PLU!ZTVPE N?:/:\,AAL ) w | &) . } § ; §§ g . " - X g o . . REA:C?\:;L:’::;/OR .
SERVICE S1ZE STATE MAK. | MIN. colgaledlas touly Sgld sl s 18 {5152 el ooz SHUTDOWN SETTINGS 9
g 2 2|22 leglcelos|sa| g izig ezl eg|zsel 28] w2 3 @
w g i low Ulgu 45|30 |as | nC i3Sl nE|sud eS|yt 3q| 252 2
o, 5 0 |2 1%a % |ao|aa{oa £S5 eS8 s{ps|ds| oS g |8z w
° o s Sy lJa|da|>0|>0]2rF |58 iand] 58 |ahal5d|ahg|da|fd|an @
FO ON_STEAN TO PURGE 7|8, STEAM 18.0 300 | 915 )
CHAR WITHDRAWAL NOZZLE
FO-1476
MOV-102 20"I.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 CHAR
MOV=103 20"1.D. 9 GAS 97,524 110 25 22.01.035 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 I
180 LBS/HR
NAPATAR |
400 LBS/HR
TAR
FCV. ON NITROGEN TO 15" 14,N2 110 33 28.016 .02 1.0 100 | 615 615 NO 0 Q
LINE FROM GASIFIER TO
STARTUP SYSTEM

FORM NO (110}-25




gel

CHAR SEPARATION AND COOLING
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA
sgno, _15-1591

pane 1 o .5

IR IAY) 0

FLOWSHEET NO. 13
onte _ APRIL 14, 1976

ENG, FLOW SHEET NO. OP-751-569 RSB

PR PATELD B/

clow soar At | (9 | GO [ an jan | un | as Ve, 122
(1) {2} (3) 14) 1215
Jo Z z
ITEM NUMBE R NOM. FLUID TYPE NORMAL (51 (6) n (8} x o« S bl o < [V ITN SN ST
OR LINE & ib/h . “ R 3 R LLEEN AT z
SERVICE SIZE STATE MAX. | MIN. g o« ; E ; A SHIIT OO T SET TS z
a " L2 >R 315 15> 7
W E J gu g g ] - 5
R R A AR T z
TY ON UPPER SECTION OF ON 9, GAS
D-113 VESSEL :
TI-1503 ! | : !
TI ON LOWER SECTION 9, GAS & » R100 : T
OF D-113 CHAR ) : L j
TI-1501 [V T 1
T1 ON LOWER SECTION OF | ON |9, GAS & Tl Bioo ‘
0-113 VESSEL| CHAR ~ ' . i
TI1-1502 [ :
TI _ON QUTLET QF $-103 20"1.D 9,GAS 2100 ; s
TT-1504 REFRTY I ,
1 1 i T
]
TT,TI ON OUTLET OF 9"1.D 9.GAS & 800 |
D-113 REFRTY CHAR !
T7-1505

FORM NC (110)-258




9¢1

FLOWSHEET ‘NO. 13

CHAR SEPARATION AND COOLING
FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

JjosNo._.15-1591

PAGE 2 oF

REVISION 0

APRIL 14, 1976

DATE

ENG, FLOW SHEET NO! QP-7351-569 PREPARED B ... ROB
FLow % aoy | an-f-nz ey | sy | PRESSURES | PR e N | s (22)
e} &) 3 (@) B . FLOW FLow FLow - 20
ITEM NUMBER Nom, | FLuiD TvpPE NORMAL (6) { I 2 (16a) (160) pA70) [(16c) { (47ch | @ REMARKS AND/OR
OR LINE & ib/h R “ RN 4 8‘ . H z €9 " o ALARM AND z
SERVICE SIZE STATE AN X z g e e, ¥ e .o, w . E et s X z ez 16 g SHUTDOWN SETTINGS g
d f 21> 2|00 doc o 2a i BgEad 2828 2581 g8 e 3 2
&l oz le |8E|ayl el e lE 88| he |BEglpgBEs zeii gl gales 2
2| 83 (55 {3838 |S8|S8|2¥ {58 akal5s|8F4 grslod | fd|dn @
PI ON INLET TO $-102 2071.D} 9,6AS & 2100 452 0
PI-~1501 REFIRY CHAR
PT, PR ON D-113 ON 9,GAS 1700 454 0
PR, PT~1504 VESSEL
PDT,. PDI- CONNECTING LINE 20"I.p: 9.GAS & 2100 454 0
TO S-102° AND DIPLEG OUT _8"I.D| CHAR N
OF §=103 AND LINE TC ;
= LINE OUT OF
S5-103
DT-1507 i
PDT,PDRC ON D-~113 AND 20"1.D. 21og 454 . 0
ON _QUTLET OF S-+102 REFTRY. ;
PDT-1503 L
IPDT . PDR IN _LOWER SECTION oN | 2100} 454 . 0
OF D-113 VESSEL H
PDT~1506 ]
PDT . PDR-ON D-113 WITH ONE 2100) 4534 ’ 0
AP IN BOTTOM SECTION :
AND ONE TAP IN UPPER
SECTION..
DIT=1505
PDRR FROM PT TAKING 21001 454 Q
SIGNALS FROM BOTH PDTs {
DN _D-113 :
PDFR-1506 !
PDAH: FROM PY ON D-113 2100] 454 0
DFSH~1506
PDAHH _FROM PY ON D-113 ON | 9,GAS & 2100] 454 0
PFSHH-1506 VESSED~. CHAR
PDT FROM ‘RECYCLE GAS LINE -|3/4"1 9,GAS 120| 487 0
FOR- DIPLEG PURGING B
PDT-1507
PD.C ON DIPLEG PURGE 3/4"( 9,GAS 120] 487 [\
LINE: PDIC-1507 !
PT OY PLUTSIZING CAS TO &, TAS 120] 487 g
-113 PT~1510 i
T ON PRIMARY LIFT GAS TO | &' |9, GAS 120]487 [
—-T13 PT-1509

FORM NO (110)-25B




LET

FLOWSHEET NO. 13

CHAR SEPARATION AND COOLING
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

JOB NO. 15=1591

PAGE 3 oF 5

REVISION Y

DATE APRIL 14, 1976

ENG. FLOW SHEET NO, 0P-751-569 PREPARED BY RSB
PRESSURES | PRESSURES | PRESSURES
FLow % sparoar, | 9 |00 fan |l an | e | as | as | DIEEEE AT MAX. peeinadl IEIN ST RN (22)
[$3)] ) 3 14y . « FLOW FLOW FLOW 1)
- 3
I TEM NUMBE R NOM. | FLUID TYPE NORMAL P N N T e q| S ¢ ° (16a) | {172) | (160) (1€ < REMARKS AND/OR
OR LINE & ib/n . ” Salis ¢ I b3 s s Yo . o ALARM AND -
SERVICE SIZE STATE MAsx. | MIN 5 e fal |l | ab i og | & 2 g s g s Lz o o SHUTDOWN SETTINGS <]
| 8l D |cElnglC8 ss e By lEg gl Eg g EgiEsggRl g 3 3
S| & 12 |8F g |9y |33 |eF |38 oS |8 s eS|Bes EEipEs| 8 az| ek s
2 bl 3 Sy fda|da|s>ai>8|zF|%afarsl 58|85 823858l ad|fdlacl '3
PT ON SECONDARY LIFT 3" 9.GAS 120 | 487 0
GAS TO D-113
PT-1511
LSL ON S-102 DIPLEG 2"T1.D. CHAR 21001 450 4]
TSL=1501 ] ]
LAL ON S-102 DIPLEG 2"I.D. CHAR 2100 | 450 0
LAL-1501
LSHH-1502 ON S--103 DIPLEG B"I.D CHAR 100 | 450 [¢]
LSH-1503 ON S-103 DIPLEG B"I.D CHAR 2100 | 450 4]

FORM NO (110)-258




8¢T

FLOWSHEET NO. 13

ENG. FLOW SHEET NO,

QP-751-569

CHAR SEPARATION AND COOLING
FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

15-1591

JOB NO,

4 5

PAGE OF

revision 0.

APRIL 14, 1976

DATE

RSB

PREPARED BY

(1)
ITEM NUMBER
IR
SERVICE

{2y

LINE
SIZE

NCOM,

(3}

FLUID TYPE
&
STATE

(4y

NORMAL
b/t

FLOW %

8P, GR. AT,

(6)

o)

COND,

(2) {10} (11)

~
@

MOL. WT.
ViSC. CPS,

@ TEMP.

LIQ: VAPOR
PRESS. PSIA

LIQ. CRITICAL
PRESS. Ib/in2a
VAPOR

COMP. FACTOR
VAPOR oL o
Cp/Cy @60°F 2

{1%5)

NORM. OP,
TEMP. OF

PRESSURES
AT NORM!
FLOW

PRESSURES
AT MAX.
FLOW

PRESSURES
TAT MIN.
FLOW

{16a) | (17a)

UPSTREAM
Ib/in2a
STREAM
Ib/in2a

DOWN-

(170)

Ib/in2a
DOWN-
STREAM
Ib/in2a

(16c) | {17¢)

ih/in2a

UPSTREAM
tofin2a

OOWN-
STREAM

(18)

DOWNSTREAM
FLASHING

{19)

TIGHT
SHUTOFF

20y

AIR
FAILURE

(21)

REMARKS AND/OR
ALARM AND
SHUTDOWN SETTINGS

(22)

REVISION

FL,FR ON FLUIDIZING GAS

6"

9.GAS

25,300

110

33

N
o~
(=]
S
—
o
.
{9
[04]

120

I
[o2]
~

O

TO D=113

FT-1502

FT,FALL ON FLUIDIZING GAS

25,300

110

33

24 | .02 1.0 11.38

120

487

TO.D-113

FT-1503

FIC,FR-ON FLUIDIZING GAS

25,300

110

33

24 |.02 1.0 |1.38

120

487

TC D113

FIC-1502

FAL.ON FLUIDIZING GAS

&'

25,300

110

33

24 1.02 1.0 11.38

120

TO.D=113

FAL=1502

FIC,.FR:- ON PRIMARY LIFT

38,085

110

33

24 .02 1.0 11.38

120

GAS TO D-113

FIC-1504

FI,FALL ON PRIMARY LIFT

38.085

110

33

24 1.02 1.0 11.38

120

487

GAS TO D-113

FI-1505

FAL ON PRIMARY LIFT GAS

38,085

110

33

24 1.02 1.0 11,38

120

487

TO'D-113

FAL-1504

FT,FR'TO FY ON PRIMARY

38,085

110

33

24 1.02 1.0 11.38

120

487

LIFT: GAS TO D-113

FT/FR=1505

FI,FR. .ON SECONDARY LIFT

12,350

110

15

24 1.02 1.0 1.38

120

487

GAS -‘TO D-113

FT-1508

FI- FOR PURGING OF

B/4"

100

110

33

24 1,02 1.0 [1.38

120

487

LOCATED ON EVERY 12

$=103 DIPLEG

FEET OF DIPLEG LENGTH

FI~1507

FT,FIC ON TRANSPORT GAS

pAl

9, GAS

1,000

110

33

350

TO D=104

FT-1506

FORMNO (110)-258




68T

CHAR SEPARATION AND COOLING
FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

soB No. 151591

PAGE 5 OF El

REVISION 0

FLOWSHEET NO. 13 oate _ APRIL 14, 1976

ENG. FLOW SHEET NO. ___0P=751-569 PREPARED Bv___ RSB
flows | searar. | @ [ao fan | a2 | e | ae | as | PRESSURES | PRESSURES | PRESSURES ] ae) | asr | 2o
8%} 2 &) @) . . FLOW FLOW Fiow (21
ITEM NUMBER NoMm, | FLUID TVPE NORMAL. 5y © o | @ r < gi‘ 2 (16a) § (173} [ (266) | (17b) | (16c) | (17¢) g REMARKS AND/OR
OR LINE & to/h - % 9ok 5 2 oo.' . § 3 3 € 4 . w ALARM AND z
SERVICE SIZE STATE MAX. | MIN, . z Sl S x e | .0 ul . 3 o e w .2 @z ‘5 4 SHUTDOWN SETTINGS Q
g ; (22 Rlodlog | o |2 B |28l e |2sei ¥ q(2iSizal tE] 3 a
G g 1o |8fleg e tg ey |82 b BEE s |aEz | s|BEs 5 d2 3 3
S [ 5 |5 (5815838 |38 |2 |55 18ha55|8%5/88|85813821r%]adl g
FCV_ON FLUIDIZING GAS 6" 9,GAS 25,300 1101 33 24 02 1.0 120 | 487 | 4541487 | 4541 167|151 | NO 0 0
TO D-113 i
FCv-1502
FCV_ON PRIMARY LIFT GAS 4" 38,085 110! 33 24 .02 1.0 120 | 487 | 4541487 | 454 | 167151 | NO | O
TO D-113 :
FCV-1504 ;
TCV _ON SECONDARY LIFT GAS 3" 12,350 110 15 24 1.02 1.0 120 | 487 | 4541487 | 454 | 1671151 NO c
TO D-113
TCV-1551
HCV ON PURGING OF B/4" 100 110| 33 24 ].02 1.0 120 | 487 | 454487 | 454 | 167|151 LOCATED ON EVERY 12 FEET
S-103 DIPLEG OF DIPLEG LENGTH
HCV-1501
XV _ON TRANSPORT GAS 2" 0 25 1.026 1.0 120 ] 610 NO [¢] DESIGN FOR FLOWBATE OF 10,000
TO FLUIDIZING GAS ; LBS/HR
LINE XV-1501 i
PPCY_ON _PURGING OF B/4" 1,200 110] 33 24 |.02 1.0 120 | 487 | 4541487 1454 | 167[151 NO | O
8-103 DIPLEG >
PDCV-1507
FCV _ON TRANSPORT GAS A 9,GAS 1,000 110] 33 25 |.026 1.0 120 | 610 445610 | 445 148 NO C
FROM D-507 TO D-104
FCV-1506
]
1

FORM NO {110)-258




GAS COOLING
FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA
08 No. ___15=1591

PAGE 1 OF 7

revision _0

FLOWSHEET NO. 14
oare _ APRIL 20, 1976

ENG. FLOW SHEET NO. 0P-761-49 PREPARED BY RSB

0%t

9) a1 Jaes PRESSURES | PRESSURES | PRESSURES
1 FLOW % SP, GR, AT, (o ! (14 | (15 AT NORM. AT Max AT MIN,
n (2} (3) {4y FLOW FLOwW FLOW

(16a) { (173) [ (16} { (170} |(16€) | (17¢)

(18) | (19) | (20) (22}
(21)

<
@

REMARKS AND/OR
ALARM AND
SHUTDOWN SETTINGS

ITEM NUMBER NOM, FLUID TYPE NORMAL, (5} (6) 73 8)
OR LINE & fb/h
SERVICE SIZE STATE MAX. { MIN

60°F

COND.

MOL. WT.
VISC. CPS.

@ TEMP.

LIQ. VAPOR
PRESS. PSIA
LiQ. CRITICAL
PRESS. Ib/in2a
VAPOR
COMP. FACTOR
VAPOR

Cp/Cy

NORM, OP.
TEMP. OF
UPSTREANM
ib/in2a

DOWN-
STREAM
Ib/in2a
UPSTREAM
ib/in2a

DOWN-
STREAM
Ib/in2a
UPSTREAM
ib/inZa

DOWN-
STREAM
ib/in2a
DOWNSTREAM
FLASHING
TIGHT
SHUTOFF

AIR

FAILURE
REVISION

|

fos|

(=
=]

TAH"ON E-117 TUBESIDE 16'"] 9,10,GAS &

OUTLET BEFORE BYPASS CHAR

TAH~1362

TR ‘ON E~117 TUBESIDE 580 4]

OUTLET BEFORE BYPASS

TR=1362

TI ON E-117 TUBESIDE 580 0

OUTLET BEFORE BYPASS

T1-1361

TAHH:-ON E-117 TUBESIDE 16" 580 0

OUTLET BEFORE BYPASS

TAHH-1362

TAH ON E-117 TUBESIDE 17"1.D, 996 0

OUTLET AFTER BYPASS

TAH-1359

TI ON E-117 TUBESIDE 996 0

QUTLET AFTER BYPASS

TI<1360

TR-ON E-117 TUBESIDE 996 0

QUTLET AFTER BYPASS

TR=1359

TAHH ON E-117 TUBESIDE 17"1.D, 9596 0

QUTLET AFTER BYPASS

TAHH-1359

T1 ON E-118 TUBESTDE 16" 697 ]

QUTLET

T1-1366

TI.ON E-119 TUBESIDE 12" 9,10,GA8 & 300 0

OQUTLET CHAR

T1-1368

FORM NO (110)-25B




%1

GAS COOLING

FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

soe no. __15-1591
PAGE 2 OF 7
. REVISION -
FLOWSHEET NO. 13 ’ baTE APRIL 20, 1976
ENG. FLOW SHEET NO, UP-761-34 PREPARED BY RSB
rlows | sparar | @ | ao [ nn | az [un | as | as | CRESSURES | PRESELRES | PR | 08 | a9 | eo (22)
R o (3) (@) : ‘z FLOW FLow FLOW 21
STea m‘,\.& a NOM. FLULID TYPE NORMAL . © . ® ¢ a g‘:‘: e (16a} § (173} | (160) {(17b}) | (16¢) | (27c) 5 REMARKS AND/OR
<L:\"xcz Line & fo/m = s |28k 3 g “OC . 3 3 2 ©9 " w ALARM AND 2
B S1ZE STATE MAX. | MIN. . g o lad S|l as e |e ) & i e In} o= @ s vEe w x SHUTDOWN SETTINGS I}
s | S eElng%8 88y 5 g lesa fa e faledgl g8 52 3 ¢
Sl 5 g |ghidk 9% 8|5 80 |85 |BEgBs|adgles (38585 ek g
2 o s Sz jJda|de >0 (>0 12 |58 [aas 38 |ahsisg|ahg|dn| Fa|cu @
IT _ON STEAM OUTLET OF 8" 8,STEAM 00 g
E-118
TT-1363 44%
TI ON STEAM OUTLET OF 900 0
E~118
TI-1364
TR _ON STEAM QUTLET OF 900 0
E-118 |
TR-1363 g
TAH ON STEAM QUTLET 900 0
OF E-118
TAH-1363
TI ON STEAM INLET TOQ 8" 8, STEAM 537 0
E-118 FROM D-135
TI-1365
TI ON BFW OUTLET FROM 4" 1,BFW 537 0
E-119 TQ D-135
T1-1367
TI_ON DUMMY TUBESHEET 240 0
QUTLET FROM E-117
TI-1336
TAH ON DUMMY TUBESHEET 4" 1,BFW 240 )

OUTLET FROM E-117

TAH-1357

FORM NO (110)-25B




vl

GAS COOLING
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA
sosno.__15=1591

PAGE 3 OF 7
FLOWS A revision __0
LOWSHEET 1 oaTE APRIL 20, 1976
ENG. FLOW SHEET NO. OP~-761-44 PREPARED BY__ RSB
(1) (2) 3) [&3) o FLOW FLOWN FLOW 21
o P -3
ITEM NUMBE R NOM. FLUID TYPE NORMAL (5 (65 I3 (8) ¢« gwg g v r;ea) (17a} (:m) a7y [(16c) | 170y 2 REMARKS AND/OR
OR LINE & ib/h - “ g @ E § & %L z Z g e ALARM AND z
SERVICE SIZE STATE MANX. | MIN. z & a [ x o o "5 w L2 w s o - SHUTDOWN SETTINGS o
P =T T e B BB T TR - < - Pl R B g g
z Plogwiguw sz g8 S|l ne 2 gl hEiFac| p s 3 >
ERERE R R Y g
PI ON p-135 ON 8 ,STEAM 53711014 0
PI-1359 VESSEL 1,BFW
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"1.D. ) 21001 445 ]
INLET. OF E~117 & TUBESHEET 12"
OUTLET OF E-119
PDI-=1363 L
PDAH- ACROSS TUBESHEET 20"1.D. 9,10,GAS & 21001 445 0
INLET OF E-117 & TUBESHEETY 12" CHAR
OUTLET: OF E-119
PDAH=1363
PI ON D-136 ON 8 ,STEAM 3157 124 0

PI-1362 VESSEL 1,BLOWDOWN




evi

FLOWSHEET 14

GAS COOLING
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

15-1591

JOB NO.

4

PAGE OF

REVISION 0

APRIL 20, 1976

DATE
ENG, FLOW SHEET NO. 0P-761-44 PREPARED BY___XOD
Flowe | seorar | @ |0 [an |z e | as | as f TRERSRES | PRESEERES | PR | () | a9 | o (22)
1) 2) 3) (4) « FLOW FLOW FLOW (21
J g b3
ITEM NUMRER Nom. | FLUID TvPE NORMAL | (s | @ | (0 | ® &< §% g . (:a] @ (;em (e “;C) e | s o B a/OR
& 16/ . ; 5l ES @ x . z
SERVICE '5:2‘5 STATE MAX. | MIN g g R g £e « : « ou | I .3 g s | & s |5 % g H SHUTDOWN SETTINGS °
8 " (226108 0 |93 12e | EQ Zad| ezl g 23g £l 5| 3 2
ez f g | gFE || gE S5 5Y|EE |t (EeE BB FE)EEE 29 552 @
2 3 2ls. |38 |SE]S8 S8 |2 |52 8528 35|85 %38{Sn8|adlct]ad x
LAH ON D-135 ON 8, STEAM 1.0 80 537 11014 LEVEL IN D-135 BY VENDOR 0
LAH-1358 VESSEL 1,BFW
LAL ON D-135 1.0[ .80 53711014 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 5371014 0
IR-1361 1,BFW
LAH ON D-136 8,5TEAM 1.01 .91 316 124 HLL AT 2' - 0" 0
LAH-1364 1, BLOWDOWN
LG ON D-136 1.0 .91 316 ] 124 0
1.6-1362
LC ON D-136 oN 8,STEAM 1.0 .91 3161 214 [¢]
LC-1363 VESSEL_1,BLOWDOWN

FORM NO (110}-258




44"

FLOWSHEET 14

ENG. FLOW SHEET NO.

OP-761~44

GAS CUULLNG

INSTRUMENT PROCESS DATA

FOSTER WHEELER ENERGY CORPORATION

15-15931

JOB8 NO.

PAGE 5 oF 7

revision 0

APRIL 20, 1976

DATE

PREPARED BY RSB

(1)

ITEM NUMBER
OR
SERVICE

)

NOM,

LINE
SI1ZE

(3}

FLUID TYPE
&
STATE

{4)

NORMAL
te/h

FLOW %

(3)

(6)

COND.

MOL, WT

ViISC. CPS.
w TEMP,

11

LIQ. VAPOR
PRESS, PSIA

n

CRITICAL

PRESS. Ib/in2a
VAPOR

LiQ.
come.

(13)

FACTOR

&

@60°F

VAPOR
Cp/Cv

NORM, OP.
TEMP, OF

PRESSURES
AT NORM.
FLOW

PRESSURES
AT MIN.
FLOW

{

6a) | (17a)

UPST REAM
ib/in2a
STREAM
Ib/in2a

DOWN-

o
4

UPSTREAM

1b/in2a
STREAM
ib/in2a

DOWN-

(16c) | (17¢)
2

o
o
3

{18)

DOWNSTREAM
FLASHING

(19)

TIGHT
SHUTOFF

{20)

EAILURE

AIR

(21)

REMARKS AND/OR
ALARM AND
SHUTDOWN SETTINGS

(22)

REVISION

FT ON_STEAM FROM D-135

a7

8,5TEAM

79,864

33

o
o

1.

w
w

537

934

{e]

T0 E=-118 FI-1361

FY ON STEAM FROM D-135

79,864

110

33

18

.80

537

934

IO E=118

FY-1361

FR ON STEAM FROM D-135

g

79,864

110

35

18

.80

537

934

7O E-118

FR-1361

FT _ON STEAM PURGE TO

I

500

18

.95

900

915

PSV SET @ 462 PSIG

FT-1357

FI ON STEAM PURGE TO

500

18

.95

900

915

PSV “SET @ 462 PSIG

FI-1357

FAL 'ON STEAM PURGE TO

500

18

.95

900

915

PSV SET @ 462 PSIC

WAL-1357

IFT_ON_STEAM PURGE TO

18

.95

9500

IPSVSET @ 470 PSIG

FT-1356

IFI ON STEAM PURGE TO

500

18

.95

900

915

IPSV_SET @ 470 PSIG

F1-1356

[FAL:ON STEAM PURGE

1

8,STEAM

500

18

.95

900

915

TQ _PSV SET @ 470 PSIG

FAL>1356

[FT_ON BFW FROM DUMMY

4L

1,BFW

80,671

110

33

25

240

188

MUBESHEET QF E-117 T0O

£-119

FT~1360

FY ON. BFW FROM DUMMY

80,671

110

33

240

188

TUBESHEET OF E-117 TO

2-119  FY-1360

[FR_ON BFW FROM DUMMY

1,BFW

80,671

110

33

25

240

188

TUBESHEET OF E-117 TO

-119

F-1360

FORM NO (110)-258




Sy1

GAS COOLING
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA
308 NO. 15-1591

PAGE 6 oF 7
FLOWSHEET 14 revision 0

DATE APRIL 20, 1976
ENG. FLOW SHEET NO. QP=-161-44 RSB

PREPARED BY

PRESSURES | PRESSURES | PRESSURES

FLOW % sp.GRr. AT, | (2] (10 L 0D A Lo goas) | as) | T e AT MAX AT MiN. (18) | (29} § (20)
@ e 3 S . « | = FLOW Frow FLOW 21
ITENM NUNBE R Nom. | FLUID TvPE NORMAL | sy | (&) | () | a8 << |58 2% sy [7ar [asei [G7m [ee) [ 70 | & REMARKS AND/OR
oRr LINE & 1b/h 5 251 E5 b S le z s s 2o . " ALARM AND >
SERVICE SIZE STATE max. | mine . Slgalela | ou g O 1 3 s |2 ERE s nZ w ¥ SHUTDOWN SETTINGS S
d R RN IS T TP B N A A PO T - R P S ) 2 B
Sl E | g |EfleE ey ez | s |83 Es 39 ps|ErEip s3] az2 et 3
2 S 2|5y 58|38 S0 1S6| 28|58 858551855/ 58 85 ad]r%ad &
IFIC ON BEW FROM DIRGN 4" 1,BFW 80,671 110) 33 1.0{.95 L2125 240 | 1188
TUBESHEET OF E-117 TO
E-119
FIC-1360
FT ON BFW TO E-1Ll7 190,000 110133 1 1.0 .96 20 17 22511288
DUMMY TUBESHEED ]
FI-1360 e
FR _ON BFW 10 i-i1l/ 100,000 110] 33 | 1.0 .96 L2017 225 1288
DUMMY TUBESHEET
FR-1358
FAC ON BFW TO E-117 100,000 110} 33 1.0} .96 L2717 22511288
DUMMY TUBESHEET
FAL-1358
FALL ON BFW TO E-117 5" 1,BFW 100,000 110 33 1.0{.96 W20 17 225 11288
DUMMY TUBESHEET
FALL-1358
FO ON BYPASS LINE 12" 19,10,GAS 79,100 11017 33 26.77:.035% 1.611.38 ZlOQI CERAMIC RESTRICTION TUBE
IAROUND E-117 & CHAR 1
F0-1359 i

FORM NO (110}-258




9% 1

FLOWSHEET 14

GAS COOLING
FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

15-1591

JOB NO.

PAGE 7 oF 7

REVISION 0

APRIL 20, 1976

DATE
ENG.FLOW SHEET NO, 0P-761-44 PREPARED BY . RSB
rrow | sporar | @ | G0 [ an | an | an | e | as | PRESSURES | PRESSURES ) PEESSURES L ne) | ae | o (22)
) 2 (3 (@) . FLOW FLOw FLOW (21
ITEM NUMBER NOM. FLUID TYPE NORMAL ) © . (8 P 5§ ° (16a) | (178} 1 (16b) | (170) [ {16¢) | (17¢) 3 REMARKS AND/OR
OB LINE & 1/n R §o|E3 2 o 2 2 2 E . " ALARM AND >
SERVICE SIZE STATE MAX. | M . z & o | < x . % « A w L2 w o= W E_ L o SHUTDOWN SETTINGS o
g i 2 >Rl 90 | os [oa 2| g 25095 (2%g S 25| &2 3 @
& z R R IR A R N R R A 2a| F5 )2 >
8 | 8 | 5 35|58 |58[88 158188195 25585025583 82| f5lal ¥
HCV. ON STEAM PURGE TO 1" | 8,STEAM (500 MAX) 18 1.031 5 900 | 915 915 914 0
PSV: SET @ 462 PSIG
HCV=1357
HCV ON _STEAM PURGE TO 1" 18,5TEAM (500 MAX) 18 |.031 .95 900 | 915 915 914 0
PSV.SET @ 470 PSIG
HCV-1356 B o B
FCV:ON BFW TO _ 4" | L,BFW 100,000 | 1104 33 |1.0 ©.96 | 18 L2117 13208 225 |1288 1238 1288 NO| NO | O 0
|DUMMY TUBESHEET OF
E-117
FCV-1358
LCV-ON BLOWDOWN FROM 1%" |1,BLOWDOWN 220 1101 33 |1.01 .91 .125:185 13208 316 | 124 124 124 YES | NO Q0 0
D-136
LCV-=1363
PDCV ON NITROGEN BLEED ABRET N (500 MAX) 28 | .02 1.0 70 | 665 665 665 NO [0 0
AT EXIT OF TUBESIDE
OF E-119 o
TCV.ON TUBESIDE 16" 19,10,GAS 148,340 110, 33 4.77,.035 1.0 580 433 144 NO BUTTERFLY VALVE dgg
QUILET OF E-131 & CHAR
TCV=1363 i
FCY ON_BFW EXITING 4" 11,BFW 100,000 110 33 (1.0 .96 ] 18 L2 117 13208 240 {1278 1278 1278 THREEWAY VALVE 0

DUMMY TUBESHEET OF

E-117

FORM NO (110)-258B




0P-761-44
LOWSHEET NO. 14

RELIEF VALVES
PROCESS DATA

FOSTER WHEELER CORPORATION

GAS COOLING

PLANT ERDA COAL GASTFICATION SHEET NO. 1 OF 1
LOCATTON SIOUX FALLS, $.D. gy __ RSB DATE APR.29,1976 joB No. 15-1591
ITEM NO. (Flow Plan Symbol) PSv- 1360 PSV- 1361 PSV- PSV-
Service ON TUBESHEET [ON TUBESHEET
OUTLET OF OUTLET OF

E-117 E-117
Number of Valves Required ONE ONE
In Regular Use ONE STANDBY
As Spares
Interlocks Required
e o o
Corrosive Compounds HZS,COS,NH3~ HZS,COS,NH3
Flow (Total) at gal/min (NOTE 1) (NOTE 1)
Relieving Conditions 1b/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,l OF 580 580
Relieving Temperature,2 oF 580 580
Relieving (Set) Pressure, lb/in2 462 470
Superimposed Back Pressure,3 lb/in2 10 10
Built-up Back Pressure,? 1b/in’ LATER LATER
Allowable Accumulation, % 10 10
Minimum Orifice Area Required, inz
Governing Conditions?> BLOCKED IN | BLOCKED IN
Relief Valve Type
Relief Valve Size
Balanced Type® YES YES

tal Orifice Area (effective) Provided

NOTES: (1) ABOUT 25% OF GAS THROUGH E-117 IS BYPASSED Form 110-16

147




8%1

FLOWSHEET NO. 15

ENG. FLOW $HEET NO.

OpP-751-

570

KECICLE GAS SYSTEM

FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

15-1591

JOB NO,

PAGE 1 OF 5

REVISION

APRIL 13, 1976

DATE

RSB

PREPARED BY

(1)

VTEM NUMBE R
OR
BERVICE

NOM,

LAINE
SIZE

3

FLUID TYPE
&
STATE

{4}

NORMAL
Is/h

FLOW s

$P, GR.

MAX.

60°F

COND.

mMOL

VISC, CPS

13
N
=

{14}

CEACTOR

LiQ, VAPOR
PRESS, PSIA

i16)

NORM. OP.
TEMP, OF

PRESSURES

AT MAX.
10w

PRESSURES
AT MIN,
FrLow

UPSTREAM =

=

ib/in2a

I1b/in2a

th/in2a

[SR2-1}

1

@

<) | {17¢)

, 2

2
<
w

h/inZa

(18)

DOWNSTREAM
FLASHING

(19}

SHUTOFF

(20)

AR

FAILURE

€21}

REMARKS AND/OR
ALARM AND
SHUTDOWN SETTINGS

{22)

REVISION

TT _ON LINE FROM S-110 TO

g

9,GAS

E-113

800

(e

TT-1551

TI ON LINE FROM S$-110 TO

800

E-113

TI-1532

TR _ON.LINE FROM 6-~110 TO

800

E~113

TR-1551

TAL ON LINE FROM S-110 1O

809

E-113

TAL~1551

TAH ON LINE FROM S8-110

800

SET @_850°F

E-113

TAH=1551

TAHH: ON LINE FROM 5-110 TO

800

SET @ 900°F

E-113

TIC ON T.INE ¥ROM S-110 T0O

E-113

800

TIC=1551

LTI _ON LINE FROM ¥E-113 TO

g

9,GAS

800

E~105

TI-1552

TW_ON _CW OUTLET OF E-105

AL

1,WATER

110

TW-1553

T1 ON LINE FROM E-105 TO

g

9,GAS

120

5-109

TI1-1554

TI_ON LINE FROM D-111 0

120

Cc-102

(NEAR D-111)

TI-1559

TI ON LINE FROM D-111

Bl

9,GAS

120

10 =102

(NEAR C-102)

TI1-1558

l

FORM NO (110)-258




671

FLOWSHEET NO. 15

RECYCLE GAS SYSTEM

FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

so8No. _.15-1591

PAGE

2 5

OF

REVISION 0

DATE APRIL 13, 1976

ENG. FLOW SHEET NO, 0P-751-570 PREPARED By ..ROB
o flows | searoar, | @ | a9 L an{ua | un | aa | as | PRESSLRES piﬁi\sﬂiis PRESSURES L ey | 19y | 2oy (@2
@ 5 “ ~ FLow FLow FLow an
I TEM NUMBE R NOM. | FLUID TYPE NORMAL @ e | oy o « é‘:‘: e 16a) | {172) | (16D} | (170} [ 1166) | (17¢) % REMARKS AND/OR
s&sacﬁ onE e orn s 4 18218 b S 2 Z 2 zy . " ALARM AND .
3 SIZE sTATE MAX. | MIN 5 g% LAV ol R 5_0*. 8ol I . g ..z, gz L5 £ SHUTDOWN SETTINGS %
P A AR AR AR AL P E SRR I AT 3
8 | 3 |8 |5T |3 0¢85 |28 |85 k55 85 £51855 82| 25|38 ¢
TI_ON LINE FROM C-102 TO 8" 9,GAS 200 0
E-112 -
TI-1557 B
TI ON LINE FROM E-112 10 | 8" | 9,GAS il 120 5
D-112
TI~1556 B I
TW ON CW OUTLET OF E-112 3" 1,WATER I " 110 0
TW-1555
PI ON LINE FROM D-104 TO 9'"1.D. 9,GAS 800 | 440 0
§-110 REFTRY.
PI-1552 |
PDT,PDI ON LINE FROM 9"1.D. 800 | 440 0
D-104 TO $-110 & LINE REFTRY.
FROM E~113 TO E-105 &
LINE FROM E-105 TG $~109 8"
PDT-1553
PI ON E-113 ON 500 [ 435 0
PI-1554 VESSEL &1
PI _ON INLET TO C-102 8" 120 {393 0
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-111 TQ 8" 120§ 393 0
TO C-102
PT-1558
PR_ON LINE FROM D-111 TO | 8" | 9.CAS 120 | 393 0
C-102
PR-1558
ol S S SR
FORM NO (110)-258




061

RECYCLE GAS SYSTEM
FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA
sosno.__15-1591

PAGE 3 oF 5

REVISION _()

APRIL 13, 1976

FLOWSHEET NO. 15

DATE
ENG. FLOW SHEET NO. 0P-751-570 PREPARED BY RSB
FLows | spoaroar, | (9 G0 AL a2 | as | as) 4 as) p:fii;);nj.s A e aa | a9 | o (22)
m @ 3 (@) . FLOW FLOW FLOW (21
J o 3
ITEM NUMBER NOM. FLUID TYPE NORMAL. {5) (8) N (8) o« 6(‘:‘ 8 {162) | {17a) [ (16b) [(17b) | {16c) | (17¢) 5 REMARKS AND/OR
OR LINE & ip/h . o 9n i Es 2 o 2 § 2 xg w u ALARM AND z
SERVICE SIZE STATE MAax. | MIN. Eleslesizlloe | CE G 2 @ s | g s | RhE y « SHUTDOWN SETTINGS 9
g Lo diod e ic, |2y Yy 2SSl Eelzda|agizs| gal g2 3 2
&1z | lgBloelo |52 |59 82 0 B2 be|3espe|3081382) 52 aF >
g 3 5 S (58 58S |S8 |28 85 |8 8s S;E%ES;E g FElan x
LG ON_E-113 | ON 1,BFW 1.010.9 316 | 84
LG~-1551 VESSEL
LT ON £-113 1,00 0.9 316 | 84 0
TT=1552
TAL ON E-T13 1.610.9 i 316 | 84 SEE_EXCHANGER 0
LAL-I552 MATERTAL REQUISTTION
LAH ON E-113 1.610.9 316 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-111 1,WATER 1.0 1.0 120 1403 ]
LG-1557
0
LAH ON D-111 1.011.0 120 403 . HLL AT 3' - 8" Q
LAH-1558
0
IG ON D-112 - 1.011.0 120 189 Q
1.G-1553
LAH ON D-~112 ON | 1,WATER 1.0 11.0 120 489 HLL AT 3' - 8" 0
LAH~-1554 VESSEL
|
ILG-1555 ON S-~109
e

FORM NOC (110)-258




RECYCLE GAS SYSTEM

FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA
soBNo.__15-1591

161

PAGE 4 OF 5
revision .0
FLOWSHEET 15 oATE APRIL 13, 1976
ENG. FLOW SHEET NO, 0P-751-570 PREPARED BY — RSB
Flows | seamar | @ [0 | an taa fes o | as | RS e P | v | a9 | o (22)
I8 2 &) (@) J . FLOW FLOW FLOW s (21)
'TEM NUMBER NOM. FLUID TYPE NORMAL 5 . - ® ¢ s(i,_:“ S {1e2) | (172) ) (36v) 1 {17p) }(160) | (17¢) S REMARKS AND/OR
oRrR LINE & LY - g gg s 2 gu 3 3 3 ELZ’) w w ALARM AND z
SERVICE SIZE STATE MAX. | MIN. i 3 %Q O x . P « ) w E w ] W 'zm a3 LCA.) x SHUTDOWN SETTINGS o
g : 2|28l 9h | os 0312 | ESIELS| ES (23S ES(28S8 2] 58 3 2
S 18 | o |8F |y gE | EE (eS8 ks ZeE|PE|sEE b LlaEg B 82| 3
2 9 5 {Se |da |58 |58 (>561z¢ |52 ok 528|858 528|8F8jian|rg|dn [
FT ON LINE FROM D-111 TO 8" 9,GAS 60,080 120 33 24 022 1.001.38/120 | 403 0
c-102
FT-1553
FR ON LINE FROM D-111 TO 8" 9,GAS 60,000 120] 33 24 1,022 1.011.38{120 | 403 0
C-102
FR-1553
FIC ON LINE FROM D-111 10O | 8" 9,GAS 60,000 120] 33 24 1.022 1.01{1.38{120 ] 403 0
Cc-102
F1C-1553
FT ON STEAM FROM E-113 [ 8,STEAM 9,315 110} 33 18 |.015 .9511.31) 316 84 0
FT-1554
FR _ON STEAM FROM E-113 6" 8,STEAM 9,315 1104 33 18 1.015 .9511.31) 316 84 0
FT-1554
FT ON VENT GAS TO E-119 3" 9,GAS 2,910 110} 33 24 1,032 1.011.38{375 | 422 0
FT-1551
FR_ON VENT GAS TO E-119 3" 19.GAS 2,910 | 110} 33 24 1.032 1.011.38/375 | 422 0
FR-1551
FT_ON WATER FROM P-211 15" [1,WATER 8,000 110} 20 (1.0 /1.0 245 [4.0 153 | 494 0
TO S-~109
FT-1552
FIC ON WATER FROM P-211 15" |1,WATER 8,000 1110|200 11.011.0 45 4.0 153 1 494 0
TO S-109
FR-1552
FAL ON WATER FROM P-211 1%" |1,WATER 8,000 11101 20 1.0 /1.0 45 4.0 153 | 494 0
IT0 S-109
FAL-1552
FALL ON WATER FROM P-211 |1%" |1.WATER 8,000 (110 20 {1.0 /1.0 45 14.0 153 [ 494 0
ro_S-109
FALL-1552
[FT-1555 PUMP RECYCLE
To S-109

FORM NO (110)-258




oSt

FLOWSHEET NO. 15

RECYCLE GAS SYSTEM
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

soe No.__15-1591

5

PAGE OF

REVISION 0

oare . APRIL 13, 1976

ENG. FLOW SHEET NO. 0p-751-570 PREPARED By ROB
PRESSURES PRESSURES
Frow% | sp.ar ar, | 9 | 49 a2 (15 P:TE?\JSOURRME.S AT MAX. AT min, | (28 1o
W @ @ @ " FLOW FLOW FLOW @
g - s
ITEM NUMBER Nom. | FLUID TYPE NORMAL | (51 | 46y | () PSS e (162) | (172} 1 (160) | (170) | (160} | (17¢) < REMARKS AND/OR
OR LINE & ib/h . 3 R 5 g o E b3 s "0} " w ALARM AND z
SERVICE SIZE STATE MAx. | miN. T lsclasial e fa ou ! g s |8 s | & s | LHE n g SHUTDOWN SETTINGS o
g - e B AR T R I ol B I E A G R FA 0| B S B T - 2
sl 2 13 18 lglloy 52|88 83 b 3eg|belEpaize B gz >
1 8 |2 |5. |36 |38 |58 158 2¢ |52 |d62 5918555 858|645t &
LCV _ON BFW TO E-113 15" 1,WATER 9,409 110{ 33 (1.0 23 20. 225] 84 84 84 NO | NO
LCV-1552
PDCV: ON VENT LINE TQ 3" 9,GAS 2,910 110{ 33 24 1032 3751422 422 141 NO
E-119
PDCV=1503
FCV ‘ON_WATER FROM P-211 %" 1,WATER 8,000 110{ 20 ;1.0 .45 1531494 494 100 NO | NO
TO 85-109
FCV=1552
FICV. ON ANTI-SURGE LINE LATER| 9,GAS LATER TO BE DETERMINED AFTER

FROM D-112 T0Q D-11

SELECTION OF COMPRESSOR _VENDOR

P106:.& P106A RECYCLE

FCV-1555

FORMNO (110)-25B




~-751-750
OWSHEET NO. 15

FOSTER WHEELER CORPORATION
RELIEF VALVES

PROCESS DATA
RECYCLE GAS SYSTEM
PLANT U.S. - ERDA SHEET NO.__1_ op 1
LoCATION _SIOUX FALLS, S.D.  py _ RKR/RSB DATE APR-29,1976 ;505 no. __15-1591
ITEM NO. (Flow Plan Symbol) Psv- 1555 PSV- 1556 PSV- 1557 PSv- 1563
Service THERMAL RE- |THERMAL RE- |ON STEAM
ON E-113 LIEF ON TUBE-4LIEF ON TUBE+OUTLET ON
SIDE C.W.OUT+4SIDE C.W.OUT+C~102 TUR-
LET OF E-105|LET OF E-112|BINE DRIVER
Number of Valves Required ONE ONE ONE ONE
In Regular Use ONE ONE ONE ONE
As Spares
Interlocks Required
. COOLING COOLING
Fluid and State STEAM WATER WATER STEAM
Corrosive Compounds
Flow (Total) at gal/min
Relieving Conditions SEE RELIEF |SEE RELIEF
1b/h 9400 VALVE TYPE |VALVE TYPE 24,090
Sp. gr. at Relieving Conditions
Molecular Weight 18.0 18.0 18.0 18.0
Compressibility Factor
Normal Operating Temperature,l OF 316 110 110 370
Relieving Temperature,2 or
Relieving (Set) Pressure, lb/in2 95 100 100 175
Superimposed Back Pressure,3 lb/in2 ATMOSPHERIC |ATMOSPHERIC |ATMOSPHERIC | ATMOSPHERIC
Built-up Back Pressure,? lb/in2
Allowable Accumulation, % 10 10
Minimum Orifice Area Required, inz
. - 5 HYDRAULIC HYDRAULIC
Governing Conditions BLOCKED EXPANSTON EXPANSTON BLOCKED
] THERMAL LIQ-| THERMAL LIQ-
Relief Valve Type UID RELIEF |UID RELIEF
Relief Valve Size
6
Balanced Type NO NO NO NO
tal Orifice Area (effective) Provided

153




418

FLOWSHEET NO. 50

STARTUP SYSTEM
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

108 N0 13=1391

PAGE i

oF . 4

revision 0

DATE

APRIL 14, 1976

ENG. FLIOW SHEET NO. 0P-751-602 PREPARED BY RSB
(NOTE 1)
FLOW % sp.ar. AT, | (9 | 10 | QL) a2 as) | s | s p:fi?;:&,s p:ETSr\SAK:«ijS PRAETSSM%’?:,ES as) | 19 | (20) (22)
R (2} &l @ | « {NOTE FLOW FLOW FLOW s 21
T [T e e g,
. . = a o
SERVICE SIZE STATE wmax. | min g éd zEits m& « Sy | ERE s |8 s | & & H SHUTDOWN SETTINGS 5
R AL SR AR E A PR R R BT RES R A LS TR S R 2
° . b w & El 0 & St o & x £ =
(NOTE 1) s 1 5 [2 125 19¢ |58 5858 ¢F 951853851855/ 8551855) 80 25 {<E ¢
JTI-ON-GAS OUTLET OF D-133 12" 19,GAS & 343 0
TI-1427 CHAR
TR ON GAS QUTLET OF D-133 [ 12" 343 0
TR=1428
TAH .ON GAS OUTLET OF 12" 343 0
D-133
TAH-1428
|TAHH ‘ON_GAS OUTLET OF 12" | 9,GAS & 343 0
D=133 CHAR
TAHH=1428
TI ON- GAS INLET TO E-116 12" 19,GAS 343 90
TI-1431
TI ON GAS OUTLET OF E-116 | 12" |9,GAS 222 0
Ti-1433
TW _ON"CW OQUTLET  OF 16" 11,CW 110 0
E~116
TW-1432
TI_ON LIQUID OUTLET OF 3" [1,WATER & 343 0
D~113 CHAR
PDAL -ON .SUCTION OF 6" | 1,WATER 2221 500 PRESSURE RANGE QF 150 PSIA TQ 0
P-115A/B MAX 500 PSIA
PDAL-=1434
PT_ON GAS OUTLET OF D-134 | 10" {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 PSIA TQ 0
PR-1433 - 500 PSIA
PIC ON GAS OUTLET OF D-134{ 10" |9,GAS 222 | 500 PRESSURE RANGE OF 150 PSTA TO 0.
PIC-1433 MAX 500 PSIA
PI ON DISCHARGE OF P-115A | 4" |1,WATER 222_| 605 PRESSURE RANGE. QF 200 PSIA.TG Q
PI-1429 . MAX 500 PSIA
PI_ON DISCHARGE OF P-115B ; 4" |1,WATER 222 | 605 PRESSURE- RANGE OF 200 PSIATQ .. |0
PI-1430 MAX 500 PSIA

FORM NO (110)-258

A1)

WILL SOMETIMES OPERATE WHEN THE GASIFIER IS IN NORMAL OPERATION IN ORDER TO BLOWDOWN CHAR OR . COAL.
MODES OF OPERATION SUCH AS CHAR LIGHTOFF,

CHAR CASE AND COAL CASE.

THERE IS NO TRUE "NORMAL CASE" FOR THE STARTUP .SYSTEM, THEREFORE MAXIMUM -CONDITIONS AND/OR RANGES OF OPERATION WILL BE GIVEN.

THE STARTUP SYSTEM

DURING STARTUP ITSELF, THERE ARE DIVERSE




FLOWSHEET NO. 50

STARTUP SYSTEM

FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

15-1591

JOB NO,

PAGE 2 OF 4

REVISION 0

APRIL 14, 1976

6S1

DATE
ENG. FLOW SHEET NO. OP"751_602 PREPARED BY - RSB
(NOTE 1)
FLOW % sp.ar.ar, | @ |00 lan [ aa ey | as | as Ip:fi‘%’:jé pZETS,\S,‘LAF:fS pZETSi'ALfﬁFS 1s) (20} 22)
(1) 2} (3} (@) . « {NOTE FLOW FLOW FLOW (21}
ITEM NUMBER NOM. FLUID TYPE NORMAL ) 6 @ o < g&: E 1) (16a) | (173) | (16b0) 1 (17b) }(16C) | {17¢) E REMARKS AND/OR
OR LINE & to/h - 3 9 g £ ; 2 %‘ R g § g @ g w w ALARM AND z
SERVICE SIZE STATE MAX. | MIN. . g o - et | > & i L= o .= o B ] w o SHUTDOWN SETTINGS o
S| 5 | a3 (28158 s los B g |20 eqigag|Eg|esd s 58] 3 g
2 g |8 |duldr §2 88 68 %S (375 esisEs|es|8Fs B &2 ez 3
(NOTE 1) S | 2 |5 |38(58 (501582855 8538838385888/ 8d|FfE | |3
LT ON D-133 ON 1,WATER & . 7TO | (NOT: 343! 500 0
LT-1426 VESSEL] _ CHA 9 2) MAX
LG ON D-133 343 0
1G-1427
LAH ON D-133 343 HLL AT 5'-4" FROM BOTTOM T.L. 0
LAH-1426
LAL ON D-133 343 1LL AT 2'-0" FROM BOTTOM T.L. 0
LAL~-1426
|LALL ON_D-133 343
LALL~1426
LIC ON D-133 .7TO | (NOTE 343
LIC-1426 .9 2)
LG ON TOP OF D-134 1,WATER & 4, .94 222
1G6-1431 | NAPHTHA,OIL
LG ON D-134 1,WATER & 4, .94 222
1.G-1430 NAPHTHA,OIL
LIC,LT ON D-134 1,WATER .96 222 0
LT-1429
|LAH ON D-134 1,WATER .96 2722 )
LAH-1429
LAL ON D-134 1,WATER -96 222 HLL AT 3'-4%" FROM BOTTOM T.L.
TAL-1429
1G ON BOOT OF D-134 4,TAR/OIL 1.05 222 LLL AT 1'-0" FROM ROTTOM T.L.
1G-1432
LG ON PIPING ITEM FOR ON |4,TAR/OIL 1.05 222
HOLDING THE OIL FROM ESSEL
D~134
16-1433
DE ON LIQUID OUTLET OF 3" |1,WATER & .7TO 343
D-133 CHAR .9
DE-1426
DT ON LIQUID OUTLET OF 3" 343
p-133
DT-1426
DR ON LIQUID OUTLET OF D-133] 3" 343
DR-1426
DAH ON LIQUID OUTLET OF 3" |1,WATER & L7TO 343 | 500
D-133 CHAR .9 MAX
DAH-1426

FORM NO (110)-258B

NOTE: (2)

SPECIFIC GRAVITY OF 16 WT 7 SLURRY DEPENDS ON CHAR PARTICLE DENSITY WHICH COULD BE ANYWHERE FROM 20 LBS/CF to 60 LBS/CF.




STARTUP SYSTEM
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT.PROCESS DATA
15-1591

JOB NO.

PAGE oF

REVISION 0

FLOWSHEET NO. 50 APRIL 14, 1976

DATE

ENG., FLOW SHEET NO. OP-751-602 RSB

PREPARED BY

(NOTE 1)

9¢t

3]

ITEM NUMBER
OR
SERVICE

{2)

NOM,

LINE
SIZE

3)

FLUID TYPE
&
STATE

4)

NORMAL
tb/h

(NOTE 1)

FLOW %

SP, GR. AT,

(6)

)

60°F

COND.

MOL. WT.

(10}

® TEMP,

{11)

L1Q. VAPOR
PRESS. PSIA

o

LIQ. CRITICAL
PRESS. Ib/in2a

(13)

COMP, FACTOR

VAPOR

(xa)

VAPCOR
Cp/Cv

(15}
(NOTE
1)

NORM, OP,
TEMP. OF

PRESSURES
AT NORM.
FLOW

PRESSURES
AT MAX.
FLOowW

PRESSURES

AT MIN,
FLOW

@

(16a) | {17a)

UPSTREAM
Ib/in2a
STREAM
b/in2a

DOWN-

(16b) [ (170)

UPSTREAM
p/in2a
DOWN-
STREAM
Ib/in2a

(16¢)

UPSTREAM
in/in2a
DOWN-
STREAN
Ib/in2a

(17¢)

DOWNSTREAM
FLASHING

(19)

TIGHT
SHUTOFF

(20)

FAILURE

AR

(213

REMARKS AND/OR
ALARM AND
SHUTDOWN SETTINGS

(22)

FO ON BFW MAKEUP TO D-133

3n

1,BFW

0

0.96

> | VISC. CPS,

N
w

—
o~
~

500

DESIGN FLOW OF 30,000 LBS/HR

o | REVISION

FQ-1427

¥T ON WATER FROM SLUDGE

37

1,WATER

28,955

100

1.0

0.98

o
o

£~
=

153

500

=l

REMOVAL TOQ D-133

FT-1426

FIL ON WATER FROM SLUDGE

30

28,955

100

1.0

0.98

.40

153

500

REMOVAL TO D-133

FIL-1426

FAL ON WATER FROM SLUDGE

37

28,955

100

1.0

0.98

.40

153

500

REMOVAL TO D-133

FAL=1426

FALL ON WATER FROM SLUDGE

3"

1,WATER

28,955

100

0.98

W40

153

500

REMOVAL TO D-133

FALL~1426

FE ON LIQUID OUTLET

3

FROM: D-133

1,WATER &
CHAR

69,993 Hy0

25

7 ¢

NOTE |.

500

5,333 CHAR

2)

FE-14283

FT_ON LIQUID OUTLET OF

3

110

25

123

D-133

FT-1428

FALON LIQUID QUTLET QOF

31

110

25

123

D-133 .

FAL=1428

FALL ON LIQUID QUTLET OF

3

110

25

123

D-133

FALL-1428

FIC' ON LIQUID OUTLET OF

3m

110

25

343

D-133

FIC-1428

FR ON LIQUID QUTLET OF

3

D-133

1,WATER &
CHAR

169,993 H20

25

1.0

NOTE

5,333 CHAR

2)

123

222

500

FR-1428

FT,FI ON DISCHARGE OF

1,WATER

0

.25

14.7

605

DESIGN FLOW OF 17,500 LBS/HR

P-115 A/B TO SLUDGE

REMOVAL (EXCESS)

FT,FI ON DISCHARGE OF

A

1,WATER

96,761

110

25

1.0

0.36

.25

14.7

P-115 A/B TO D-133

605

FI-1434

¥1 ,FI ON DISCHARGE OF

Al

1, WATER

96,761

25

1.0

.25

14.7

605

P-115 A/B TO S-117

FORM NO (110)-25B




LST

STARTUP SYSTEM
FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA
o8 no,___15=1591

PAGE 4 oF

REVISION 0

FLOWSHEET NO. 50 oate APRIL 14, 1976

ENG. FLOW SHEET NO. OP-751-602 PREPARED By ROB
(NOTE 1)
& [ (3 (4) B " (o™ FLOW FLow FLOW s 2h
N K o (16a) | (17a} | (16p) | (17b) | (16c} { (17¢
ITEM g\;MBER ES\:VIE FLUliTVPE N?bR/rl\‘/IAL (5) (6) ) (8) ] ; g % é% g dl) s s =] ( é@ ) . REI\;I/CQ};:AAAP:‘DD/OR .
SERVICE SIZE STATE wax. | min. e O & ok | 3 s | g s 18 1 s e © 4 SHUTDOWN SETTINGS <}
g | 31981541068 1 8x 8. |s0leg|28eloeizis|cgiz2Zel 258 3 2
¢l z2 [ a3 |8E|de oy 5218882 0 |2cE|be(3aspEl3es] B9 a2]|eX 2
(NOTE 1) 21 8 |8 |55 58 55588818 551854185185/ 820 859/ 8|FF s X
T
FT-1431
FAL ON DISCHARGE OF 4" 11, WATER 96,761 1310 | 25 11.010.96 .25 4.7 222 1605 | :}
P-115 A/B TO §-117 MAX
FAL-1431
FCV_ON WATER TO ANNULUS 3" 1 1,WATER 28,955 1210 1100 11.010.98 .40 | 4.113208] 1531500 500 56 NO | 0
IN D-133 |
FCV-1426 : . .
FCV _ON BFYW MAKEUP TQ D-133{ 3" |1,BFW 0 1.0100.96 .25 Jl4.7 13208 225 [500 500 56 NO | 0 |DESIGN FLOWRATE OF 30,000 LBS/HR
FCV ON_LIQUID QUTLET OF 3" |1,WATER & [69,993H90 |110 | 25 11.0 .7 TA(NOTE 1 -} 1233208 3431500 500 56 No_ | ¢ | MINIMUM FLOW STOP
D-133 CHAR 5,333 CHA 9 12) |
FCV-1428A |
FCV_ON LIQUID OQUTLET OF 3" | 1,WATFR & | 69,993H,00110 | 25 11,0 .7TO ((NOTE,} | 123/3208 343 {500 500 56 i NO | 0 [ MINIMUM FLOW STOP
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 P.96 .25 14.7 [3208 222 605 605 90 NO | 0 [-(NOTE 3)
LCV-1426A !
LCV ON LINE FROM P~115A/B | 4" |1,WATER 0 1.0 0.96 .25 14.7 3208 222 605 605 90 | NO | O [ DESIGN FLOW OF 96,761 LBS/HR
TO D-133 ] (NOTE 3)
LCV-1426B
LCV _ON WATER FROM SLUDGE |3" |1,WATER 34,761 [110 | 25 1.0 p.98 ,40 14.1 3208 153 500 500 56 TNO | 0 [ (NOTE 4)
REMOVAL TOQ D-134 ) 1
LCV~1429A
LCV ON DISCHARGE OF P-116 |1l%" |1,WATER 0 ] 1.0 b.96 .25 °14.7.13208 222 1500 500 500 NO | O | (NOTE 4) DESIGN FLOW OF
IA/B TO SLUDGE REMOVAL 17,500 LBS/HR
(EXCESS WATER) LCV-1479B
FCV_ON OUTLET OF P-115A 4" | 1,WATER ({30.000 MAX)IL10 | 25 1.0 /0.96 ,25°14.7 (3208 222 1605 605 90 NO | O. | YARWAY ARC
FCV-1432 ~
FCY_ON OUTLET OF P-115B 4" J1.WATER (30,000 MAX)110 | 25 11.010.96 .25 14.7 13208 222 1605 605 90 NO | O |YARWAY ARC
FCV-1433 I , |
PDCV_ON GAS OUTLET OF 3" 19,10,GA8 (10,000 MAX) 25.7 1.0 222 1500 ! N 10
p-134 !
PDCV-1476 \
PCV_ON GAS QUTLET OF 10" [9,10,GAS 91,247 {110 | 25 25.7 1.0 222 51 151 151 ! No |0
D-134 TO INCINERATOR 3
[PCV--1433A
[PCV ON LINE FROM S-117 12" 19,10,GAs 73,210 _hlo | 25 21.2 1.0 269 | 46 46 46 NO | O
0 _INCINERATOR i
PCV-1433B ] 1 ,
FORM NO (110)-258 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.




OP-751~-602
FLOWSHEET NO. 50 RELIEF VALVES

PROCESS DATA

FOSTER WHEELER CORPORATION

STARTUP SYSTEM

PLANT __U.S. - ERDA SHEET NO.__1 _ OF
LOCATION __SIOUX FALLS, S.D. BY _ RKR/RSB DATE APR.29,1976 JOR NO. 15~1591
ITEM NO. (Flow Plan Symbol) Psv- 1431 PSV- 1432  |PSV- PSV-
Service THERMAL RE-
ON GAS INLET|LIEF ON TUBE-
TO E~116 SIDE C.W.OUT{
LET OF E-116
Number of Valves Required ONE ONE
In Regular Use ONE ONE
As Spares
Interlocks Required
Fluid is QUENCHED GAS+ COOLING
uld and State IFIER EFFLUENT WATER
, H,S,COS,NH,,
Corrosive Compounds 2 CHAR 3
Flow (Total) at gal/min
Relieving Conditions SEE RELIEF
1b/h 153,230 Jyave TyeE
Sp. - gr. at Relieving Conditions
Molecular Weight 22.0 18.0
Compressibility Factor 1.0
Normal Operating Temperature,l OF 343 110
Relieving Temperature,2 OF 343
Relieving (Set) Pressure, 1b/in2 485 100
Superimposed Back Pressure,3 1b/in2 10 ATMOSPHERIC
Built-up Back Pressure,® 1b/in2 LATER
Allowable Accumulation, 7 10
Minimum Orifice Area Required, in2
. - 5 HYDRAULIC
Governing Conditions BLOCKED IN EXPANSTON
] THERMAL
Relief Valve Type LTQUID RELIEF
Relief Valve Size
Balanced Type6 YES NO
Total Orifice Area (effective) Provided

158




641

FLOWSHEET NO. 51

ENG. FLOW SHEET NO.

OP-751-603

GASIFIER COOLING WATER SYSTEM

FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

15-1591

JOB NO.

PAGE 1 OF 7

REVISION 9

APRIL 14, 1976

DATE

PREPARED BY KKK & RSB

1}

ITEM NUMBER
OR
SERVICE

(2)

NOM,

LINE
SIZE

{3)

FLUID TYPE
&
STATE

4)

NORMAL
ib/h

FLOW %

SP, GR. AT.

9) (10) (11}

S
@

(14) [ (1%)

(5)

MAX.

6)

@)

60°F

conp., B
MOL. WT.
VISC. CPS.

® TEMP.

LiG. VAPOR
PRESS. PSIA
LIQ. CRITICAL
PRESS. Ib/in2a
VAPOR

COMP. FACTOR
VAPOR

cp/cy

NORM. OP.
TEMP. OF

PRESSURES
AT NORM,
FLOW

PRESSURES
AT MAX,
FLOW

PRESSURES
AT MiN.
FLOW

(16a) | (17a)

UPSTREAM
\b/in2a
STREAM
Ib/in2a

DOWN-

{16b)

UPSTREAM
Ib/in2a

(17p)

STREAM
Ib/in2a

DOWN-

(16¢)

UPSTREAM
(b/in2a

(17¢)

DOWN-
STREAM
Ib/in2a

z

DOWNSTREAM
FLASHING

(19)

TIGHT

SHUTOFF

(20}

AIR

FAILURE

{21)

REMARKS AND/OR
ALARM AND
SHUTDOWN SETTINGS

(22}

TI ON E-106 INLET

1,WATER

=
o
f=a

| REVISION

TI-1302

TI ON E-106 OUTLET

6"

110

(=}

TI-1304

TI ON R-101 BOTTOM THROAT

P

205

=l

COIL OUTLET

TT-1306

TI ON R-102 TOP THROAT

PUl

COIL OUTLET

TI-1307

TI ON R-102 SLAG MONKEY

COIL OQUTLET

TI-1308

TI ON R-103 SLAG SWIPER

COIL OUTLET

TI-1309

TI ON COAL INJECTOR

130

#1 OUTLET

TI~1315

T ON _COAL INJECTOR

130

#2 OQUTLET

TI-1314

ITI ON COAL INJECTOR #3

130

OUTLET

TI-1313

TI ON COAL INJECTOR #4

130

IOUTLET

TI-1312

[L ON COAL INJECTOR

|

5

130

UTLET

Ti-1311

LI ON COAL INJECTOR #6

130

OUTLET

rI-1310

CI_ON CHAR INJECTOR #1

130

OUTLET

C1-1321

R

L ON CHAR INJECTOR #2

1,WATER

130

UTLET

I-1320

FORM NO (110}-25B




081

GASIFIER COOLING WATER SYSTEM
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA
15-1591

JO8 NO.

PAGE 2 OF

REVISION 0

FLOWSHEET NO. 51 APRIL 14, 1976

DATE

ENG. FLOW SHEET NO, OP-751-603 PREPARED By RSB

PRESSURES | PRESSURES | PRESSURES
FLOW % SP, GR, AT, & (10) (13 (14) (39 AT NORM. AT MAX. AT MIN,
w 2 3 4 FLOW FLOW FLOW

(16a) | (17a) | (16b) {(17p) | (16c) | (17¢)

@

(19} | (20 {22}
{21)

o
o
N

REMARKS AND/OR
ALARM AND
SHUTDOWN SETTINGS

ITEM NUMBER NOM, FLUID TYPE NORMAL (5) (6) (7)
OR LINE & 1o/h
SERVICE SIZE STATE MAX. { MIN.

60°F

COND. &
MOL, WT.
VISC. CPS.

@ TEMP,

LIQ. VAPOR
PRESS. PSIA
LIQ. CRITICAL
PRESS. ib/in2a
VAPOR
COMP. FACTOR
VAPOR
Cp/Cy

NORM. OP,
TEMP, OF
UPSTREAM
tb/in2a
DOWN.
STREAM
Ib/in2a
UPSTREAM
ib/in2a
DOWN-
STREAM
ib/in2a
UPSTREAM
ib/in2a
DOWN-
STREAM
ib/in2a
DOWNSTREAM
FLASHING
TIGHT
SHUTOFF
AIR
FAILURE

© | REVISION

TI _ON CHAR INJECTOR #3 1" 1,WATER

b

30

QUILET

TI-1319

TL ON CHAR INJECTOR #4 15" 13 0

OUTLET

T1-1318

TT ON CHAR INJECTOR #5 15" 130 9

OUTLET

TI-1317

TI.ON CHAR INJECTOR #6 15" 130 0

OUTLET

TI-1316

TAH ON R~103 SLAG SWIPER j1%" 120 ALARM @ 145°F 0

COILi OUTLET

TAH-1325

TAH (ON R-102 SLAG MONKEY |1%" 190 ALARM @ 215°F 0

ICOXIL .OUTLET

TAH-1324

TAH ON R-102 TOP THROAT 2" 205 ALARM @ 230°F 0

COLL OUTLET

[FAH~1323

ITAH ON R-102 BOTTOM 2" 205 ALARM @ 230°F 0

THROAT COIT, OUTLET

[TAH~1322

TAH ON COAL. INJECTOR #1 15" 130 ALARM @ 155°F 0

OUTLET

TAH-1331

[TAH"ON COAL INJECTOR #2 15" 130 ALARM @ 155°F 0

QUTLET |

TAH-1330

[TAH ON_COAL INJECTOR #3 15" 130 : ALARM @ 155°F 0

OUTLET

[TAH=1329

TAH ON COAL INJECTOR #4 - |1%" 130 ALARM @ 155°F 0

QUTLET

[TAH=1328

[TAH.ON COAL INJECTOR #5 15" ¢ 1,WATER 130 ALARM @ 155°F Q

UTLET

MAH=1327

FORM NO (110}-25B




191

GASIFIER COOLING WATER SYSTEM
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA
Jos no. _15-1591

PAGE 3 OF 7
REVISION 0
FLOWSHEET NO. 51 bATE APRIL 14, 1976
ENG, FLOW SHEET NO. 0P-751-603 PREPARED BY .__ROB
Fown | sparar | @ 100 LA |z | s | e | as | PRESSURES | PRESSURES | PRESS R L as | a9 | o
%) (2) (3) @ « FLOW FLOW FLOW 21
' TEM NUMBER Nowm. | FLUID TYpE NORMAL 5 ® | o @ ¢ < 5&: o (16a) | (17a) [ (160) [(170) | (16} | (17¢) % REMARKS AND/OR
_OR LINE & 1b/h - g 9% = g g'u 3 3 3 Eg " " ALARM AND z
SERVICE SIZE STATE MAX. | MIN. . S gu « Ll e et |« .o W R <§( o oz w ol s R g I3 SHUTDOWN SETTINGS [*}
wl | 3 e8] Ch os |9 e | B (B8 Eql2ggEd S Za| 50 3 H
G| g 1 a1br (e Y §8 3o gL (8RS FE|Brgng|Feg| 89 82z g
& o b3 >3 | da | Ja >o >0 | zF S8 a8 59 358152 ianl| k! Fafde @
TAH ON COIL INJECTOR #6 1%"” | 1,WATER 130 ALARM @ 155°F 0
QUTLET
TAH-1326
TAH ON_CHAR INJECTOR #1 13" 130 ALARM @ 155°F
OUTLET
TAH-1337
TAH ON CHAR INJECTOR #2 15" 130 ALARM @ 155°F
QUTLET
TAH-1336
TAH ON CHAR .NJECTOR #3 | 1%" 130 ALARM @ 155°F
OUTLET
TAH-1335
TAH ON CHAR INJECTOR #4 15" 130 ALARM @ 155°F
{QUTLET
TAT-1334
TAH ON_CHAR INJECTOR #5 15" 130 : ALARM @ lSSOF
QUTLET
TAH-1333
TAH ON CHAR INJECTOR #6 | 15" 130 ALARM # 155°F
OUTLET
TAH-1332
FT ON WATER HEADER TO 4" 74,250 110 1100 {1.0]0.99 .62 1.3 11077.9 77.9
COAL INJECTORS
Fr-1301
FIC ON WATER HEADER TO 4" 74,250 110 {100 }1.01{0.99 .62 11,3(3208 1101(77.9 77.9
THE COAL INJECTORS
FIC-1301
4]
FAL ON WATER HEADER TO 4" 74,250 110 {100 1.01]0.99 .62 11.3 110177.9 77.9 SET AT 80% OF NORMAL FLOW Q
THE COAL INJECTORS
FAL-1301
FALL ON WATER HEADER TO 4" 74,250 110 {100 {1.010.99 .62 1.3 1101(77.9 77.9 SET AT 60% OF NORMAL FLOW
THE COAL INJECTORS
FALL-1301
FT ON FACH COAL INJECTOR | 1%"' | 1,WATER 12,375 110 {100 11.010.99 .62 1.3 110177.9 77.9 PROVIDE SIX (6) FT'S
IINLET FT-130Q7 THRU FT-1312
i

FORM NO (110)-2568
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FLOWSHEET NO. 51

ENG. FLOW SHEET NO.

0P-751-603

GASIFIER COOLING WATHER SYSTEM

FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

15-1591

JOB NO.

PAGE 4 oF 7

REVISION 0

APRIL 14, 1976

DATE

RSB

PREPARED BY

1)

ITEM NUMBER
OR
SERVICE

@2}

NOM.
LINE
SIZE

3)

FLUID TYPE
&
STATE

(4)

NORMAL
ib/h

FLOW %

5P.GR. AT,

(5}

MAX.

(6)

MIN.

COND.

9} 1o (11}

N

(13) (14}

LIQ. CRITICAL

MOL. WT.
VISC. CPS.

w TEMP,
PRESS. Ib/in2a
VAPOR

COMP. FACTOR
VAPOR

Cp/Cv

PRESSURES
AT NORM.
FLOwW

PRESSURES
AT MAX.
FLOW

PRESSURES
AT MIN.
FLOW

(16a) | (17a)

UPSTREAM
Ib/in2a
DOWN.
STREAM
ib/in2a

{16b)

th/in2a

{170}

DOWN.
STREAM
1b/in2a

{16c)

UPSTREAM
Ib/in2a

(17¢)

STREAM
Ib/in2a

DOWN-

(18)

DOWNSTREAM
FLASHING

{19)

TIGHT
SHUTOFF

(20)

FAILURE

AIR

{21}

REMARKS AND/OR
ALARM AND
SHUTDOWN SETTINGS

(22)

FI FOR_EACH COAL INJECTOR

pa L
1

1,WATER

12,375

110

100

0.99

=1L vAPOR
W | PRESS. PSIA

o
)

~
e}

7.

~J JUPSTREAM

~
O

PROVIDE SIX (6) Fis

O | REVISION

INLET FI-1307 TQ FI~1312

FAL _FOR EACH COAL

15"

12,375

110

100

:6211.3

~
~5
e

77.9

PROVIDE SIX (6) FALs

INJECTOR FAL-1307 TO

EACH SET AT 80% ‘of NORMAL FLOW

FAL-1312

FT_ON WATER HEADER TO

4

74,250

110

100

.6211.3 110

93.1

93.1

THE CHAR INJECTORS

FT-1304

| FLCON WATER HEADER FOR

Al

74,250

110

100

.62]1.3 110

93.1

93.1

CHAR INJECTORS

FIC-1304

FAL ON WATER HEADER TO

74,250

110

100

.6211.3 110

93.1

93.1

SET AT 80% OF NORMAI FLOW

CHAR INJECTORS

FAL-1304

FALL ON WATER HEADER TO

74,250

110

100

.6211.3

93.1

93.1

SET AT 60% OF NORMAL FLOW

THE CHAR INJECTORS

FALL-1304

FT ON FACH CHAR INJECTOR

1
1%

74,250

110

100

.6211.3 110

93.1

93.1

PROVIDE SIX (6) FTIs

INLET

FT-1313 THRU FT~1318

FI FOR EACH CHAR INJECTOR

15"

74,250

116

100

.6211.3 110

93.1

93.1

PROVIDE SIX (6) FIs

INLET

FI-1313 THRU F1-1318

FAL FOR FACH CHAR

15"

74,250

110

100 )

.62]1.3

93.1

93.1

PROVIDE SIX (6) FALs

INJECTOR INLET

EACH SET AT 807 OF NORMAL FLOW

FAL-1313 THRU FAL-1318

FT ON WATER LINE TO R-101

VUl

24,750

110

100

.6211.3

85.7

85.7

BOTTOM THROAT

FI-1302

FIC ON WATER LINE TO

P

24,750

110

100

.6211.3

85.7

85.7

R-101 BOTTOM THROAT

FIC-1302

FAL FOR R-101 BOTTOM

o

1, WATER

24,750

110

100

6211.3 110

85.17

85.7

SET AT 80% OF NORMAL FLOW

THROAT

FAL-1302

FORM NO (110)-258




€91

FLOWSHEET NO. 51

GASIFIER COOLING WATER SYSTEM
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

15-1591

JOB NO.

PAGE 5 OF 7

REVISION 0

APRIL 14, 1976

DATE
ENG. FLOW SHEET NO. 0P—751_603 PREPARED BY RSB
crows | seamar, | 9 0o L an jaz | s | aa | as | PRESSURES | PRESSURES | PRESSURES ] nay | 09 | 20) (22)
(1 2 3 @) " FLOW FLOW FLOW s 2y
<4 @
ITEM NUMBER NOM. FLUID TYPE NORMAL (5) (6} %) 8) ¢ g g“:_‘ g ) (16a) | {17a) § (16b) | (170) | (16¢) | (17¢) 5 REMARKS AND/OR
OR LINE & ib/b - @ Ay 2 g, H H 2 €9 " o ALARM AND z
SERVICE S1ZE STATE MAX. | MIN . g Sl e ot |a o W , 2 w R .3 h< i x SHUTDOWN SETTINGS o
g | % 1 SE1d o] Sa |6, e | Egi2dglvalzdalFalzial 25| 58] 3 Z
& F4 3 [QE oy gy |22 (99 182 108 Bagibei28E pEi3aE 22§52 ez >
R $ |5: |38 |58 (58|55 |2 (558635818558 (8R8] 84| alal ¢
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 60% OF NORMAL FLOW 0
| THROAT
FALL-1302
FT FOR WATER TO TOP 7" 24,750 [110 [ 100 | 1.07]0.99 62 1.3 110 |67.8 0
LTHROAT L
FT-1303
| FIC FOR WATER TO TOP 2" 24,750 |110 1007 1.0/0.99 .62 1.3] 110 187.8 0
THRQAT
FIC-1303
FAL FOR R-101 BOTTOM 2" 24,750 1101100 1.0/0.99 .62 1.3 110 |[87.8 87.8 SET AT 80% OF NORMAL FLOW 0
THROAT & FALL, FAL~1302
FALL FOR R-102 TOP THROAT| 2" 24,750 110 1 100} 1.0{0.99 .62 1.3 110 [87.8 87.8 SET AT 60% OF NORMAL FLOW 0
& FAL -~ FAL-1303
| ET_ON WATER TO SLAG 15" 7,425 |110]100] 1.0/0.99 62] 1.3 110 [97.4 97.4 0
MONKEY [
FT-1305 S
FIC ON WATER TO SLAG 13" 7,425 110 | 100] 1.0{0.99 .6 1.3 110 y97.4 97.4 0
MONKEY —
FIC-1305 I
FAL FOR SLAG MONKEY 15" 7,425 1110119001 1.010.99 621 1.3 110 197.6 97.4 L SET_AT_80% OF NORMAL FLOW 0
FAL-1305
FALL FOR SLAG MONKEY 15" 7,425 110 1100} 1.0]0.99 621 1.3 110 197.4 97.4 SET AT 607% OF NORMAL FLOW 4
FALL-1305
FT ON WATER TO SLAG 15" 15,000 1101100 1.0[0.99 .62] 1.3 110 103.8 103.8 0
SWIPER
FT-1306 B
FIC ON WATER TO SLAG 15" 15,000 11107100 1.0]0.99 621 1.3 110 103.8 103.8 ] 0
SWIPER
FIC-1306
FAL FOR STATIONARY SLAG [1%" | 1,WATER 15,000 {110 [100]1.0/0.99 621 1.3 110 103.8 03.8 SET AT 80% OF NORMAL FLOW 0
SWIPER
FAL-1306 i

FORM NO (110)-25B




$91

GASIFIER COOLING WATER SYSTEM

FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

Josno. _15-1591
PAGE 6 OF 7
REVISION 0
FLOWSHEET NO. 51 oaTE APRIL 14, 1976
ENG. FLOW SHEET NO. 0P-751-603 PREPARED BY RSB
B Frowe | searoar, | 9 0o | an [ az oy | aa | o B e PRESSURES | PRESSURES L ey | g | 2o @2)
W @ o (4 T « FLOW FLow FLOW 24
4w
ITEM NUMBER NOM. | FLUID TYPE NORMAL ) © | | @ ca| &% 2 (16a) | (172} | (160 (170) | (16c) | (170) % REMARKS AND/OR
OR LINE & 1b/n . 3 o ira < o 3 2 2 Y] " w ALARM AND z
SERVICE SIZE STATE mAX. | MIN. g 8 g Sl E" (L Ok 1 5 R E s ﬁ s b Z I x SHUTDOWN SETTINGS o
g A A A TR R R R A T R R A A R R LR L E T I A 2
&z | 2188l g ez Es bt Bos bE|EeE| pE|EEE| 2| 52|z >
2 3 H S. G858 |S8|S81%2 1851855 5858|838 8| F3acd H
FALL FOR STATIONARY SLAG | 1" | 1,WATER 15,000 | 110} 100/1.0[0.99 .62 11.3 110 |103.4 103.8 SET AT 60% OF NORMAL FLOW 0
SWIPER
FALL=1306
FT AT . WATER RETURN-TO 6" 232,500 110{ 100/1.010.98 .3515.5 166 12"H,0g NS 0
D-132
FT-1319
FR-AT WATER RETURN TO [ 232,500 110; 100/1.010.98 .35 15.5 1L66 2"H,0g 0
D-132
LG ON-D-132 ON 1.010.98 166 0
LT-1301 VESSEL
LT ON D-132 [ on 1.010.98 166 [
1T7-1302 VESSEL
LIC FOR D-132 - 1.010.98 166 0
LIC-1302
LAH FOR D-132 - 1.0 10.98 166 HLL 1S 15" FROM TOP 0
LAH-1.302
I
LAL FOR D-132 - 1.0 0.98 166  2"H,0g
LAL~1302 LLL IS 1'~0" FROM BOTTOM 0
PI ON DISCHARGE OF P~104A | 6" 166 130 0
PI=1307
PI_ON DISCHARGE OF P-104B | 6" 1,WATER 166 130 Q
P1-1308
PI ON VENT FROM D-132 1%" | 9,GASIFIER L66 |2"H_0g 0
PI-1304 EFFLUENT -

FORM NO (110}-25B




691

GASIFIER COOLING WATER SYSTEM
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA
so8 No.__15-1591

PAGE 7 oF 7

revision __ 0

FLOWSHEET 51

DATE APRIL 14, 1976
ENG, FLOW SHEET NO. OP-751-603 PREPARED BY RSB
[§V] &) 3 ) . « FLOW FLOW FLOW 21
ITEM NUMBE R wom. | FLUID TYPE NORMAL ) ® | ® ¢ <« E(,)ls o (16a} | (172) | (16) [(17b) | (16<) [ (17¢) % REMARKS AND/OR
OR LINE & Y - g g g, E § g g& E E 2 g(z',\ w w ALARM AND z
SERVICE SIZE STATE MAX. | MIN. . 3 Sajg |l o | o | u .2 W o= ui = I & I3 SHUTDOWN SETTINGS o
A I B B A A BTN B R R R L A LS Rl ES TS - - 2
& | 3 |8 |BF|cE |y |EE|cs |65 2 5 5| ps|irslog|BegiaT] e e 2
® 3] s Sy |Ja|Ja|>0|>6|zr |58 |ac8|S5d|ahalselahd|ldnlra|an 4
FCV_ON WATER HEADER TO 4" 1,WATER 74,250 1101 50 |1.0 10,99 .62 11,33208 110 (77.9 52{77.9 NO | NO 0 0
COAL INJECTORS
FCV-1301
FCV_ON WATER HEADER TO 4" 74,250 110| 50 j1.010.99 62 1 1.3]3208 110 193.1[68.2193.1 NO | NO 0
CHAR INJECTORS
FCV-1304
FCV FOR WATER TO BOTTOM 2" 24,750 110{ 50 11.010.99 .62 11.33208 110 {85.7 160.8([85.7 NO | NO 0
THROAT
FCV-1302
FCV_FOR WATER TO TOP 2" 24,750 110] 50 |1.010.99 .62 11.31]3208 110 187.8 [62.9/87.8 NO | NO 0
THROAT
FCV-1303
FCV _FOR WATER TO [L2" 7,425 110§ 50 [1.0 0.99 .62 11.313208 110 (97.4172.5{97.4 NO | NO 0
SLAG_MONKEY
FCV-1305
FCV_FOR WATER TO SLAG " 1,WATER 15,000 110[ 50 1.0 10.99 .62 [1.3 3208 110 (103.878,9]/103.8 NO |{NO 0
SWIPER
FCV_1306
LCV _FOR _BFW MAKEUP TO k" 1,BFW 0 1.0 0.98 .25 118 3208 225 1200 1200 YES | NO 0 DESIGN FOR FLOW OF 40,000 LBS/HR
D-132 . 2"H,_0
LGV-1302 2
PCV_ON NITROGEN PAD FOR 15" 14 ,NITROGEN [¢] = - 28 1.025 1.0 166 NO 0] DESIGN FOR FLOW QF 100 LBS/HR
D-132
PCV-1303
PCV_FOR VENT FLOW_TO L' 9,GASIFIER [¢] - - 25 |.01 1.0 166 | 24 2"H 0 NO [¢] DESIGN FOR FLOW OF 100 LBS/HR
FLARE _FROM D-132 EFFLUENT
PCV-1301 AND 8,STEAM

FORM NO (110}-25B




FOSTER WHEELER CORPORATION
RELIEF VALVES
PROCESS DATA

GASIFIER COOLING WATER SYSTEM

OP 751-603
FLLOWSHEET NO, 51

PLANT __ERDA COAL GASIFICATION SHEET NO. 1 oF 1
LOCATION _ SIOUX FALLS, S.D. gy RSB DATE APR.29,1976 j0B NO. 15-1591
ITEM NO. (Flow Plan Symbol) PSv- 1302 PSV- 1306 PSV~- PSV-
Service ' THERMAL RE-
ON OUTLET |LIEF ON TUBE-
OF D-132 SIDE C.W.OUTH
LET OF “E-106
Number of Valves Required ONE ONE
In Regular Use ONE ONE
As Spares
Interlocks Required
, N, STEAM, GASIF- COOLING
Fluid and State IER EFFLUENT  WATER
Corrosive Compounds HyS5,C08,NH 4 NONE
Flow (Total) at gal/min - o
Relieving Conditions SEE RELIEF
1b/h 40,000 VALVE TYPE
Sp. gr. at Relieving Conditions
Molecular Weight 22 18.0
Compressibility Factor 1.0
Normal Operating Temperature,l oF 166 110
Relieving Temperature,2 OF 280
Relieving (Set) Pressure, lb/in2 25 100
Superimposed Back Pressure,3 1b/in2 10 IATMOSPHERIC
Built-up Back Pressure,? lb/in2 LATER
Allowable Accumulation, % 10
Minimum Orifice Area Required, in
G rnine Conditions COOLING TUBE | HYDRAULIC
ove g Mo RUPTURE EXPANSION
. THERMAL
Relief Valve Type 11Q. RELIEF
Relief Valve Size
Balanced Type® YES NO
Total Orifice Area (effective) Provided '

166

Form: 110~



GASIFIER INJECTOR/BURNER PIPING
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA
soB No._ 151591

PAGE l OF 6
REVISION 0
FLOWSHEET NO. 52 DATE APRIL 26, 1976
ENG. FLOW SHEET No. ___OP—751-604 PREPARED BY RSB
flown | searoar | @ |0 {an | an {en | asg | as | TRESURES M | a8 | a9 | co (22)
b 2 3 @ , « FLow FLOW FLOW 21
ITEM NUMBER NOM. FLUID TYPE NORMAL (s (6) %3] (@) ¥ S‘S 2 (16a) | (172) | (16b) | (17b) | (16c) | (17¢) % REMARKS AND/OR
OR LINE & to/h Sy Cpirs 2 g z 2 2 €y w w ALARM AND z
SERVICE SIZE STATE MAX. | MIN. . 5 Sajaila. |a¥ |« o | W -] s |y s o= Y 4 SHUTDOWN SETTINGS =)
g | S 1oz i28 98 oo |Saldg S| egizag|cq|zd8q] gz 3 2
Sl 2 1o |8FdrleE g3 |ss |82 ks Beg{hs s bg|gag|dsldz| ek 3
Sl 8 15 {3 |38|38 58|58 |2¥ (53 83| 55(853]%38(858|aa|rs |t @
TI ON SUPERHEATED STEAM 47 8,STEAM 900 0
[HEADER TO CHAR BURNERS
TI-1601
PT ON PREHEATED AIR HEADER| 8" | 14,AIR 800 | 565 0
IT0_CHAR BURNERS
T-1601
[PT_ON _PROPANE LINE TO " 14 ,PROPANE AMB 89 THREE Ms REQUIRED - ONE FOR 0
= BR-102A, BR-102C & BR-102E EACH OF THREE BURNERS
9 PPT-1602, PT-1637, PI-1642
IPAL 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 1" | T4 ,PROPANE AMB | 89 THREE PALLs REQUIRED - ONE FOR | O
BR-102A, BR-102C & BR-102E EACH OF THREE BURNERS
PALL-1602, 1632 & 1642
PT_ON STARTUP AIR TO 15" 1 14,AIR 120 [113 THREE PTs REQUIRED - ONE Q
BR-102A, BR-102C & BR-102F FOR EACH OF THREE BURNERS

PT-1603, 1633, 1643

FORM NO (110)-25B




FLOWSHEET NO. 52

ENG. FLOW SHEET NO.

0P-751-604

GASIFIER INJECTOR/BURNER PIPING
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

sosNo, _15~1591

PAGE 2 oF 6

REVISION 0

baTE APRIL 26, 1976

PREPARED BY RSB

{1y

ITEM NUMBER
OR
SERVICE

(2}

NOM,

LINE
SIZE

3}

FLUID TYPE
&
STATE

{4)

NORMAL
tb/h

FLOW %

SP, GR. AT.

(5)

MAX.

(6)

7

60°F

COND,

(10)

VISC. CPS.
@ TEMP.

I

LIQ. VAPOR
PRESS. PSIA
LIQ. CRITICAL
PRESS, Ib/in2a

(13)

COMP. FACTOR

14)

@60°F

cp/Cv

(15)

NORM. OP.
TEMP.OF

PRESSURES
AT NORM.
FLOW

PRESSURES

AT MIN,
FLOW

o
®

(16a)

UPSTREAM
ib/in2a

DOWN-;

{17a}

STREAM
tb/in2a

UPSTREAM
ib/in2a
STREAM

DOWN-
ib/in2a

(16c} | (17¢)

UPSTREAM
ibfin2a
STREAM
1b/in2a

DOWRN-

DOWNSTREAM
FLASHING
TIGHT
SHUTOFF

AR

FAILURE

(21)

REMARKS AND/OR
ALARM AND
SHUTDOWN SETTINGS

FIC. ON PREHEATED AIR

8"

14,ATR

125,458

110

25

(]
9
£~

— { VAPOR

=

= 1 vaPoR

o

0

oo
o
(=1

1
=3
(3

HEADFR TQ -CHAR BURNERS

FIC-1601

FAL:ON PREHEATED AIR

8"

125,458

110

23

.034

.40

fesd
(=]
L)

U
ey
[Vl

HEADER -TO CHAR BURNERS

FAL=1601

891

FAH ON PREHEATED AIR

125,458

110

25

29

.034

.40

800

HEADER TO CHAR BURNERS

FAH-1601

FT ON PREHEATED AIR

125,458

110

25

29

.034

.40

800

HEADER TOQ _CHAR: BURNERS

FT-1601

FR ON PREHEATED AIR

125,458

110

25

29

.40

800

565

HEADER TO CHAR BURNERS

FR-1601

FY .ON PREHEATED AIR

125,458

110

25

29

.034

.40

800

565

SQUARE ROOT

HEADER “T0 ~CHAR -BURNERS

FY-1601

FFY.ON P A AL
\HEADER. TQ- CHAR BURNERS

:8"

125,458

110

25

29

.034

-40

800

FFY-1601

FFAHH ON PREHEATED AIR

g

125,458

110

25

29

-034

.40

800

HEADER TO CHAR BURNERS

FFAHH-1601

FFAH ON PREHEATED AIR

14,AIR

125,458

110

25

29

.034

.40

800

HEADER TO CHAR BURNERS

FFAH-1601

FO ON NITROGEN TO

iw

14N,

(500 MAX)

28

.02

.40

100

615

IAIR: HEADER

F0-1602

FT ON 900 PSIG 900" F

3

8 ,STEAM

1,513

110

25

18

.031

.94

1.

33

900

915

STEAM HEADER TO COAL

INJECTORS

FT-1625

FIC ON 900 PSIG 900°F

3"

8, STEAM

1,513

110

25

18

-031

.94

.33

900

915

STEAM HEADER TO COAL

INJECTORS

FI1C-1625

FORM NO (110)-258

REVISION

=]




FLOWSHEET NO. 52

ENG. FLOW SHEET NO.

OP-751-604

GASIFIER INJECTOR/BURNER PIPING
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

soB No. __15-1591

PAGE 3 oF 6
REVISION 0

DATE APRIL 26, 1976
PREPARED BY RSB

(03]

ITEM NUMBER
OR
SERVICE

{2)

LINE
SIZE

NOM,

(3}

FLUID TYPE
&
STATE

(4)

NORMAL

Ib/h

FLOW %

MAX,

{6}

60°F
COND.

[¢2)]

MOL. WT.

]

VISC. cPS.

@ TEMP,

LIQ. VAPOR
PRESS. PSIA
LiQ. CRITICAL
PRESS, ib/in2a
VAPOR

3)

COMP, FACTOR

(14)

VAPOR

@60°F

{15}

NORM. 0P,
TEMP. OF

PRESSURES
AT NORM.
FLOW

PRESSURES
AT MAX,
FLOW

PRESSURES
AT MIN,
FLOW

{16a) | (17a)

DOWN-
STREAM
ib/in2a

UPSTREAM
Ib/in2a

{16b) | (17b)

UPSTREAM
Ib/in2a

STREAM

DOWN-
\6/in2a

(16¢)

UPSTREAM
b/in2a

I5/in2a
DOWNSTREAM
FLASHING
FAILURE

SHUTOFF
AIR

DOWN-
STREAM
TIGHT

(21}

REMARKS AND/OR
ALARM AND
SHUTDOWN SETTINGS

FO_ACROSS BYPASS AROUND

1"

8 ,STEAM

(500 MAX)

j=
()
-

O
.~

.

(o | co/cv

900

915

900 PSIG, 900°F STEAM

HEADER TQ COAL INJECTORS

FO-1612

691

FT ON 250 PSIG, 400°F

(19, 500MAX

18

.92

.33

400

265

STEAM HEADER TO COAL

INJECTORS

FT-1613

FIC ON 250 PSTG, 400°F

Al

(19, 500MAX,

18

.92

.33

400

STEAM HEADERS TO CQAL

INJECTORS

FIC-1613

[FT_ON 900 PSIG, 900°F STEAM 4

"

18,487

110

25

18

.94

.33

900

HEADER TO CHAR INJECTORS

FT-1614A

FT ON 900 PSIG, 900°F STEA!

g 4"

18,487

110

18

.94

.33

900

HEADER TO CHAR INJECTORS

25

FT-1614B

FR_ON 900 PSIG, 900°F

AL

18,487

110

25

18

.94

.33

900

915

STEAM HEADER TO CHAR

INJECTORS

FR-1614

[FIC ON 900 PSIG, 9000F

18,487

110

25

18

-94

1.

33

900

915

ISTEAM HEADER TO CHAR

ILNJECTORS

[FIC-1614

[FC ON BYPASS ACROSS 900

1"

8 .STEAM

(500 MAX)

18

.94

.33

900

915

PSTG, 9009F STEAM HEADER

fO CHAR INJECTORS

FO~1615

IFT_ON STARTUP AIR TO

14 ,ATR

(2100 MAX)

29

.40

120

BR-102A, BR-102C, BR~102E

EACH LISTED CHAR BURNER

FT-1610, 1640, 1650

FR_ON STARTUP AIR TO

14 ,ATR

(2100 MAX)

29

.40

120

| revisiOn

PROVIDE THREE FTs - ONE FOR

PROVIDE THREE FRs -~ ONE FOR

BR-102A, BR-102C, BR-102E

EACH LISTED CHAR BURNER

R-1610, 1640, 1650

FY ON STARTUP AIR TQ

14,AIR

(2100 MAX)

29

40

120

113

R-102A, BR-102C, BR-102F

EACH LISTED CHAR BIRNER

FY-1610, 164Q, 1650

FORM NO {110)-258B

PROVIDE THREE FFYs - ONE FOR




GASIFIER INJECTOR/BURNER PIPING
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA
Jos No. __15n159]1

0LT

PAGE 4 oF 6
revision .0
FLOWSHEET NO. :52 DATE APRIL 26,1976
ENG. FLOW SHEET NO. OP~751-604 PREPARED BY .. RSB
6} @ @ @ R e | = FLOW FLow FLOW (211
)
ITEM NUMBER NOM FLUID TYPE NorMaL | sy Loyey | on | @ * q g8 2% (16a) 1 {172) | (160} |{17b) | (160) | (17¢) E REMARKS AND/OR
OR LINE & ip/h . “ Qo | ta g g) a § § 3 4 g w w ALARM AND z
SERVICE size STATE Max. | MIN. . [ T ot - RO O¥ | g - ERE = 2% I a SHUTDOWN SETTINGS o
I I - - B N N R R R L R IR E T Il E I Il I 2
&z |2 | 8B (o8|l lsz a9 s LY 2R LT BEE|RE|EHE 22 55«2 >
2 8 s S, ITE|OE $94%s g 5a{aks| 3a 8{3§%§8’J,§ 8 EE N ©
FO ON_900 PSIG, 90Q°F 2" 8,STEAM 3,080 1101 25 18 031 941.33{900 | 915 PROVIDE SIX 'ROs FOR EACH Q0
STEAM TO BR-102A, BR-102B, OF SIX CHAR BURNERS ]
BR-102C, BR-102D, BR-102E,
BR-102F
F0-1608,1605.1638,1635,
16481645
¥T ON.PREHEATED AIR TO 2" 14,AIR 10,455 110 25 29 1.034 1.0 {1.4 1800 4 565 PRQVIDE SIX FTs FOR EACH [¢]
QUTER. ANNULUS: ON BR~102A OF SIX CHAR BURNERS
BR~102B,BR-102CBR~102D,
BR-102F, BR-102F
FT-1606,.1603,1636,1633,
164651643
FR..ON PREHEATED AIR TO 2" 14 ,AIR 10,455 110 25 29 1.034 1.0 11.4 1800 | 565 PROVIDE SIX FRs FOR EACH Q
OUTER "ANNULUS -ON. BR~102A, OF SIX CHAR BURNERS
BR~102B, BR-102C,BR~102D,
IBR-102F,BR-102F
DIT -TO FIT NUMBERS
IFT_ON PREHEATED AIR INTO 2" 14,AIR 10,455 1101 25 29 1.034 1.0 (1.4 1800 | 565 PROVIDE SIX FTs FOR _EACH Q
STEAM LINE TO BR-=102A . OF SIX CHAR BURNERS
BR-102B ,BR-102C,BR~102D
R-102E, BR-102F
FT-1607,1604,1637,1634
1647,1649
FR-ON. PREHEATED AIR INTOQ 2" | 14,ATR 10,455 1101 25 29 1.034 .0 1.4 (800 | 565 PROVIDE SIX FRs FOR EACH 0
STEAM LINE TO BR-1024A, OF SIX CHAR BURNERS
BR-102B,BR~102C,BR-102D,
BR-102E,BR~102F
DIT:TO FT #'s
[ET ON -STARTUP PROPANE 1" |14 ,PROPANE (1230 MAX) 44 1.01 0,90 |1.13/AMB {89 PROVIDE THREE FTs FOR EACH OF 0
[0 BR~1024A,BR-102C, BR-102E THREE CHAR BURNERS-LISTED
FI-1609,1639,1649
IFR_ON_STARTUP PROPANE TO 1" 114,PROPANE (1230 MAX) 44 .01 0.9011.13/AMB | 89 PROVIDE THREE FRs FOR EACH OF Q
R=102A,BR-102C,BR-102E THREE CHAR BURNERS LISTED
FR~1609,1639,1649
FIC:ON STARTUP PROPANE TO 1" |14 ,PROPANE- {(1230 MAX) 44 .01 0.901.13[AMB | 89 PROVIDE-THREE FICs FOR FACH OF 0
BR-l;)jA,BR~lOZC,BR—lOZE THREE CHAR BURNERS .LISTED
FI1C=1609,1639,1649

FORM NO (110)-258




TLT

LASIFIER INJECTOR/BURNER PIPING
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA
Jos no.,_15-1591

PAGE 5 QF

REVISION 0

FLOWSHEET NO. 52 DATE APRIL 26, 1976

ENG. FLOW SHEET NO. 0P-751-604 PREPARED BY RSB

« | PRESSURES | PRESSURES | PRESSURES
FLOW % se.ar. a7, | @ (o) | an 3 (14 1 49 AT noRM. AT MAX. AT MIN,
1) @) (3} 4) FLOW FLOW FLOW

(18a) { (173} | {16b) {(17b) | (X6¢) | (17¢)
z

r
o)
®

(19) | (20 (22)
(213

REMARKS AND/OR
ALARM AND
SHUTDOWN SETTINGS

ITEM NUMBER NOM, FLUIO TYPE NORMAL 5) 6) (7} {8}
OR LINE & o/
SERVICE SIZE STATE MAX. | MIN.

LIQ. VAPOR
PRESS. PSIA
LiQ. CRITICAL
PRESS. Ib/in2a
NORM. OP.
AM

comP. FACTOR
TEMP, OF

)
COND.
VISC, CPS.
@ TEMP.
VAPOR
co/Cv
UPSTRE
ip/in2a
DOWN-
STREAM
tb/in2a
UPSTREAM
ib/in2a
DOWN-
STREAM
1b/in2a
UPSTREA
ib/in2a
DOWN-
STREAM
Ib/in2a
DOWNSTREAM
FLASHING
TIGHT
SHUTOFF
AIR
FAILURE

s | VAPOR

<
(94
e
o
ur
o
w
w
(s
w
—
o~
P

(9]
by REVISION

FCV ON PREHEATED AIR TQ 8" 14 ,ATR 125,458 | 110] 25 29 800 YES PROVIDE WITH DOUBLE BLOCKS

TO CHAR BURNERS AND TRIPIE BLEEDS

FCV-1601

o
i
an
o
~

FCV ON 900 PSIG, 900°F 3" 8,STEAM 1,513 110} 25 18 900

0
it
{1l
0
[t
ol

915 NO | Q Q

STEAM TO COAL INJECTORS

FCV-1625 {

FCV_ON 250 PSIG, 400°F 6" 8.STEAM (19, 500MAX) 18 1.019 .92 900 | 265 265 265 NO | O | MINTMUM FLOW STOP 0

STEAM TO COAIL INJECTORS

FCV~1613
FCV_ON 900 PSIG 900°F 4" 8,STEAM 18,487 1104 25 18 1.031 94 900 | 915 915 915 NO | O Q
STEAM TO CHAR INJECTORS

FCV-1614

ON-OFF DIAPHRAGM VALUE 1 14,PROPANE | (1230 MAX) 44 1,01 .90 AMB | 89 89 89 C Q

ON STARTUP PROPANE

XY-1603

ON-OFF DIAPHRAGM VALVE 3" J14,AIR (2100 MAX) 29 1.019 1.0 120 | 113 113 113 c

FOR _STARTUP AIR FROM D-506

KY-1602

ION-OFF DIAPHRAGM VALVE 1" 14N, (500 _MAX) 28 1.02 1.0 100 | 6153 615 615 Q [4]

FOR NITROGEN TO PREHEATED

AIR HEADER TO CHAR BURNERS

KY-1601

ON-OFF DTAPHRAGM VALVE 8" 14 ,AIR 125,458 11041 25 29 |.034 1.0 800 | 565 565 141 C Q

N _PREHEATED AIR HEADER

TO_CHAR BURNERS

XY-1604

HICV FOR PREHEATED AIR TQ |2" 14,AIR 10,455 110 25 29 1.034 1.0 800 | 565 563 141 PROVIDE SIX HICs - ONE FOR 0-

OUTER ANNULUS TQ BR-1024, EACH CHAR BURNER

BR-102B,BR-102C, BR-102D,

BR-102E,BR-102F

HCV-1603,1601,1633,1632,

[L643,1641

HICV FOR PREHEATED AIR TO 2" [14,AIR 10,455 [110 1 25 29 1.034 1.0 800 | 565 265 141 PROVIDE SIX HICs ~ ONE FOR 0

900 PSIG STEAM LINE ON FACH CHAR BURNER

BR-102A,BR-102B,BR~102C,

BR-102D,BR~102E,BR-102F

HCV~1604,1602,1634,1632, :

L644,1642

L

FORM NO {110})-25B
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GASIFIER INJECTOR/BURNER PIPING
FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA
JOB NO. 15-1591

PAGE 6 oF 6
revision __0
FLOWSHEET NO. 52 bare APRIL 26,1976
ENG, FLOW SHEET NO, 0P-751<604 PREPARED 8 RSB
ciowe | spanoar |19 oo fun an s | |as | PRESURES PRESSURES | PRESSURES L nay | 1oy | (299 (22
t% e} (3 2 I | w o @
Ja b3 - s
ITEM NUMBER NoM, | FLUID 1veE NoRMAL | s | e | | e a5 e % Uea | 272 S REMARKS AND/OR
OR LINE & fon oy Silr5 vlS z ) R o ALARM AND =z
SURVICE SIZE STATE MAX. | MIN . g % % g : % e Sl 5: ;: iz § - ’é % - 5 % SHUTDOWN SETTINGS %
& 1B 2188 sdles i Ed EE pt et §2) 35z >
g1 8 L5 ST IE[3E S5 |58128 )55 Bha AR H
FICV.-ON .STARTUP PROFPANE 1" 114,PROPANE | (1230 MAX) b4 01 90 | 1.13{ AMB| 89 89 89 YES | C PROVIDE THREE FICVs — ONE FOR 0
T0:.BR—102A,BR-102C,BR-102H i EACH LISTED CHAR BURNER
FCV-1609,1639,1649 : :
FCV.-ON STARTUP AIR TO 157 1 14,AIR (2100 MAX) 25 1.019 1.0 [1.4 11201113 S113 113 YES| C PROVIDE THREE FCVs - ONE FOR 4]
BR-102A,BR-102C,BR~102E ¢ EACH LISTED CHAR BURNER
FCV-1610,1640,1650 i

FORM NO (110)-258




MATERIAL REQUISITION

. FOSTER WHEELER

PAGE 1 OF 13
FOR ERDA-FE F.W.REF. 15-.1591 REQUISITION MUMBER DATE
SITE NSP Lawrence Station, Sioux Falls, S.D. 1591-1593-4 L/22/716
MATERIAL Coal & Char Gasifier Injectors SUPERSEDED 8Y CHANGE NO.:
BR-101 A-F and ¢l 5-11-76 c4
BR-102 A-F 2 c5
C3 (6
INDEX
I  SCOPE
II  GENERAL
III  BASIS OF DESIGN - COAL INJECTORS
IV  BASIS OF DESIGN - CHAR BURNERS
V  DRAWINGS
VI  STANDARDS AND SPECIFICATIONS
BY: ] P.0.NO. SUPPL | ER:
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FOSTER WHEELER CORPORATION

MATERIAL REQUISIT[ON NO.: 1591-15934

CHANGE NO. PAGE 2  OF .

FORM 13623

I.

IT.

III.

SCOPE

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
gagifier. The injectors for pulverized coal injection into Stage II of the
gasifier, and injectors for char/limestone injection into Stage I of the
gasifier are to be both designed and provided by FWEC Research Department
and/or vendor.

ITEMS

BR 101A thru P Coal Injectors
BR 1024 thru P Char Burners

GENERAL C-1

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

"This contract or purchase order pertaing to the performance of ERDA~FE
contract no. 1}-32-0001-1521 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 competitively advertised procurements,
or gtandard "off the shelf" purchases of equipment or the subcontract or
purchase order which is $10,000 or less.

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
¢. Rosebud
d. North Daskota Lignite
e. Pittsburgh Seam No. 8
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OSTER WHEELER CORPORATION

ATERIAL REQUISITION NO.: 1591~1593A

CHANGE NO. PAGE 3  OF 13
IITI. BASIS OF DESIGN - COAL INJECTORS Cont'd
B. Materials injected Cont'd
1. Pulverized Coal Cont'd
b. Coal Anglysis - See Table I
c. Flowrate: L0,000 lbs/hr of coal containing Li.2% by wt. total
moistuge
d. Temperature: 200 F
e. Coal particle size distribution - sge Pigure 1 on Page L
f. Particle density: 90 to 100 lbs/ft
g. Pressure: G35 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 type: clean process gas
b. Typical Composition:
Species Volume %
HZO .01
B 14.31
c6 20.19
CO2 6.6l
CHM L.10
N 5L.74
s .01
NH 0
H2§ 0
100,00
c. Flowrate: 9399 1béhr
d. Temperatures: 350 F throughout entire operating range.
e. Compressibility factor: 1.0
3. Process Steam (During normal gasifier operation)
a. Type: High pressure superheated steam.
b. Flowrate: 1513 1bs/hr
¢. Temperature: 900 F
d. Pressure: 900 psig K upstream of control valve
® L. Quench Steam During "Char Lightoff", Startup Case c-1
z a. Type Steam: 250 psig saturated (hOSoF)
- b. Flowrate: 17,225 lbs/hr
5. Quench Steam During "Char" Startup Case Cc-1

a. Type Steam: 250 psig saturated
b. TFlowrate: 34445 1bs/hr
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COAL PARTICLE SIZE DISTRIBUTION

FIGURE 1:
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TER WHEELER CORPORAT I ON
“RIAL REQUISITION NO.: 1591-15934

GE NO.

PAGE 5 OF 13

ITI.

BASTIS OF IESIGN - COAL INJECTORS Cont'd

C.

Pressure considerations

1. Normal operating pressure of Stage II Gasifier: LLO psig
2. Design pressure drop of injector at full capacity: 50 psi
3, Atmospheric pressure: 1L.0 psia

Temperature considerations

1. Normal operating temperature of Stage II Gasifier: 1800°F.
2. Maximum operating temperature of Stage II Gasifier: 2100°F.
Turndown 7

1. Capacity: Coal, transport gas and steam will range from 100% to 25%
of flowrates given herein.

2. Pressure at injector inlet flange:

Plant Throughout PSIG, at Tnjector Flange
100% L90
50% 238
33 1/3% 154
25% 112

Injector Orientation

Six injectors to be located radially, 60° apart, positioned upwards

and directed towards the longitudinal axis of Stage IT of the gasgifier,
Angle of upward position to the horizontal to be hO and later confirmed
by FWEC Research Department, based on results of "Cold Flow" model studies.
Startup Considerations (Design) - During "Coal" Startup Case

1. Coal: 16, 797 1bs/hr @ 200°F

2. Process Steam: O lbs/hr

3. Coal transport gas: 3760 lbs/hr of nitrogen @ 3SO°F.

177



FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1591-1593A

CHARGE NO.

PAGE 6 OF 1.

FORM 136-23

IV. BASIS OF DESIGN - CHAR BURNERS

a.
b.
Ca
d.
e,

Gas type: clean process gas
Typical composition - see Section II, B.2
Flowrate: 7580 1b/hr

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 W'b.%
Caxbon 82.8
Ash 17,2
100.0
b. Flow rates
1. Normel: 32,8L9 1bs/hr
2. Design: 40,000 lbs/hr
c. Temperature: 800°F normal, SSOOF imum.
d. Particle density: 20 to 60 lbs/ft
e. Pressure: 5LO psig upstream of Petrocarb's mix-tee, at 100%
plant capacity (see Sections II.B.2 and III.E.2) C-1
f. Particle size distribution
Micron Size Normal, 1lbs/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 3l L16
9.77 to 13.28 246 300
13.28 to 32.02 1643 2001
32.02 to 6L.32 3613 1399
6L1.32 to 100 3942 L800
100 to 109.L9 986 1201
109.49 to 186 61,05 7800
186 to 212 1806 2198
212 to 276 361 14,00
276 to 358 1971 2100
358 to L16 986 1201
116 to 582 1971 21,00
582 to 2000 5256 6)_.&00
32,8L9 40,000
2. Transport gas (used by Petrocarb for coal and char feeding)

Temperature: 350°F throughout entire operating range.

Compressibility factor: 1.0
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ER WHEELER CORPORATION
RIAL REQUISITION NO.: 1591-1593A

CHANGE NO. PAGE 7 0F 13
IV. BASIS OF DESIGN - CHAR BURNERS Cont'd
B, Materials injected Cont'd
3. Process Steam
a. Type: High pressure, superheated steam
b. Flowrate: 18,487 1b/hr
c. Temperature: 900 F
4. Pressure 900° peig upstream of control valve
L. Process Air (not including slipstream air)
a. Flowrates:
1. Normal: 123,738 1lbs/hr
2. Design: 130,320 1bs/hr
b. Temperature: 800 F
c. Pressure: 5Ll psig (upstream of control valve at 100% plant
capacity).
5. Slipstream Air (used by Petrocarb for limestone feeding)
a. Flowrates:
1. Normal: 1720 lbs/hr
2. Design: 268001bs/hr
b. Temperature: 110 F
c. Pressure: 570 psig (upstream of Petrocarb control valve at 100%
plant capacity).
6. Limestone (for fluxing slag)
a. Flowrates:
1. Normal: 900 1bs/hr
2, Designs 1400 1bs/hr
b, Temperature: Ambient
¢. Pressure: 5L0 psig upstream of Petrocarb's "mix-tee" at 100%. c-1
plant capacity. Also see Section III.E.2.
d. Particle Size Disbribution
100% passes through 1L tyler mesh
70% passes through 200 tyler mesh
30% passes through 325 tyler mesh
e. Approve density: 103 lbs/f’c3
C. Pressure Considerations
1. Normal operating pressure of Stage I of gasifier: ULL6 psig.
2. Design pressure drop of injector at full capacity: 50 psi.
3. Atmospheric pressure: 1,.0 psia.
D. Teuperature Considerations

1. Normal Stage I Gasifier operating temperature: 2800°F.

2, Maximum Stage I Gasifier operating temperature: BOOOOF.
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FOSTER WHEELER CORPORATON
MATERIAL REQUISITION NO.: 1591-1593A
CHANGE NO. PAGE 8 OF 13

FGRM 136-23

IV. BASIS OF 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% %o 30%
of the normal flowrates given herein,

2. Pregsure at injector inlet flange:

Plant Throughput PSIG, at Injector Flange
117% Lo6
100% 496
50% 2l1
33 1/3% 156
30% 139

F. Burner Orientation

8ix injectors are to be positioned tangentially to a 15" diameter
flame circle and semitangentially to the gasifier shell as shown below:

C-1
T x ~< TYPICAL CHAR BURNER
SHELL OF GASIFIER \ e
(STAGE I) -~ | \ -
.. - \ ; e
T e
E/ x\ -
~—_ I~ T
o A /"\ N

“-~<" | ™ .. FLAME CIRCIE
Vv

Burners are 60° apart and in a horizontal plane.
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STER WHEELER CORPORATION
TERIAL REQUISITION NO.: 1591-1593-A
ANGE NO.

PAGE

9

OF 13

FORM 136-23

L 4

Iv.

v'

BASIS OF DESIGN - CHAR BURNERS Cont'd

G. Start-up Conditions

1. Initial heatup of gasifier.

a.
*

b.
*

Beginning of heatup

1. Propane use: 970 lbs/hr @ 77°F.

2. Steam to burner: 5830 1lbs/hr (900°F, 900 psig).
3. Air: 1620 1bs/hr @ 800°F

L. Stage I temperature: 2500°F

5. Char: O lbs/hr

Near end of heatup.

1. Propane use: 1230 lbs/hr @ 77 F

2. Steam to burnmer:s 7390 lbs/hr (900°F, 900 psig)
3. Air: 2132 1bs/hr @ 800°F

L. Stage I temperature: 2710 B

5. Char: O lbg/hr

#Char burner to have 10:1 tuwrndown ability when firing propane

2. Char Lightoff Case

8.
bl
C.
d.
€.

Char flowrate: 6,666 1bséhr @ ambient temperature

Airs 2L,657 lbs/hr @ 800" F

Char transport gas: 1,200 lbs/hr of nitrogen @ 350°F

Process steam: 2285 lbs/h:c (900°F, 900 psig)

Propane: Required as necessary to ignite char (say propane
maintained at max. flow of 1230 1bs/hr).

3. Char Case (design maximum for Start-up)

a.
b,
C.
d.
€.

Char flowrate: 13,332 1bs/hr @ ambient temperature
Airs 19,314 lbs/hr @ 800°F.

Char transport gas: 2,400 1bs/hr of nitrogen @ 350°F.
Process steam: U,569 1bs/hr (900°F, 900 psig)

No propane normally required.

L. Coal Case (Design Maximum for Start-up)

a.
b.
C.
d.
e,

DRAWINGS

A. Drawings of the Coal Injector, OP 763-38 and the Char Injector OP 763-37

Char flowrate: 13,332 lbs/hr @ ambient temperature.
Air:s 61,479 lbs/hr @ 350°F.

Char transport gas: 2,400 lbs/hr Q 350°F.

Process steam: 15,800 lbs/hr (900°F, 900 psig).

No propane normally required.

are contained on pages 12 and 13.

These sketches are offered as a guide in the design of these two items of

equipment.

or improve on the sketches to facilitate fabrication, operation and
Maintenance.
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FORM 136-23

FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1591-1593A
CHANGE NO. PAGE 10 OF 13

VI. STANDARDS AND JOB SPECIFICATIONS

A. The following documents shall be considered as an integral part of this C-1

requisition:
1. 1590-5042 Gagkets and Surface
2. 1590-82A1 External Insulation
3. 1590-83A1 Painting
L. 1590-92A1 Preparation for Shipment
5. 1590-1200B General Notes
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COAL PROTERTIES

Proximate Analysis, Percent by Weight:
Moisture
Volatiles
Fixed Carbon
Ash

Ultimate Analysis, Percent by Weight

(Moisture and Ash Free):

Hydrogen

Carbon

Nitrogen

Oxygen

Sulfur

Chlorine

Gross Heating Value, Btu/lb
Net Heating Value, Btu/lb
Hardgrove Grindability

SLAG PROPERTIES

Analysis, Percent by Weight:
Siliceon Dioxide
Aluminum Trioxide
Iron Trioxide
Titanium Dioxide
Phosphorous Pentoxide
Calcium Oxide
Magnesium Oxide
Sodium Oxide
Potassium Oxide
Sulphur Trioxide
Unaccounted for

Ash Temperatures, °F:
Initial Deformation
Softening (Tcv)
Fluid

Silicon, Ratio T

Average Molecular Weight
Viscosity at 2600°F, Poises
Specific Gravity

*Average of 100 coals
1For coal containing moisture and ash
§Depends on moisture.content

Il1iinois No. 6
Pulverized Dry

Colstrip Montana
Received Dry

Big Horn
Received Dry

Rosebud
Received Dry

4.2 0 28.0 0 22.96 0 22.43 0
34.2 35.70 27.8 39.0 32.26 41.88 30.98  39.94
52.0 54,28 35.2  49.5 40.57 52.66 39.97 51.53

9.6 10.02 9.0 11.5 4,21 5.46 6.62 8.53

5.9 5.08 4.92 4.93
77.4 76.84 75.13 77.57

1.4 0.79 1.14 0.79
11.0 16.16 18.18 16.06

4.3 1.13 0.59 0.60
0.04) e 0.04 0.05
12,3301 11,160 11,928 (dry) 12,086 (dry)
11,8031

50 50 40 55

Assume Northern State Unknown County Assume

Jackson Power's Coal and Bed Richmond DO
49.3 32.0 22.1 21.9
22.3 21.0 15.5 13.8
19.5 0.5 6.4 5.9

1.2 0.5 1.2 0.7
0.06 6.0 0.11 0.46
1.7 17.0 18.9 31.4
0.8 4.0 6.6 10.4
8.4 6.3 1.0 0.3
2.2 0.3 0.4 6.3
1.0 16.5 26.2 12.6
1.54 1.9 1.59 2.24

Reducing Oxidizing
2130 2150 2220 2260 2450
2180 2200 2280 2380 2490
2470 2250 2320 2470 2540
69.1 54.2 40.9 31.47
71.18 64,74 65.53 58.00
150 19 3 1

1.47 1.47

North Dakota Lignite* Pitt. Seam No. 8

Received Dry

34,73 0

25.59  39.21
31.68  48.54
8.00 12.25

4.88
73.45
1.25
19.84
0.56
0.02

11,180 (dry)

37-818§

Baukol-Noonen

Received Dry

3.53 0
37.88  39.63
50.21  52.59

7.36 .

14,017 (dry)

64

Consolidated
Loveridge Slack

N

N
NNORUVUE OO MW

.

-
o . h .
QMO WD =W N MO

[

2202
2250
2324

43.33
50.19

1.58

39.62
22.01
20.72
0.84
0.74
7.60

2020
2080
2280
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MATERIAL REQUISITION

@ FOSTER WHEELER ENERGY CORPORATION

PAGE 1 oOF ’

FOR . myRpA-TE F.W.REF. qz_co7 JREQUISITION MUMBER DATE
SITE P - E_STATION SIQUX FALLS, S.D. 159119134 6/11/75
MATER{ AL SLIPSTREEM AIR DRYER PACKAGE Item 4-101 SUPERSEDED BY CHANGE NO.-:
0o 1Lm32=0001=1521 Cl] L/15/76 c4
C2 C5
C3 C6
INDEX
I.  SCOPE
II  GENERAL
III PROCESS BASIS OF DESIGN
IV  MECHANICAL SPECTFICATIONS
vV CYCLE OF OPERATION
VI  SITE CONDITIONS
VII UTILITIES AVAILABLE
VIII REFERENCES
¢ By:" P.0.NO. SUPPL I ER:
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FOSTER WHEELER CORPORATION
RIAL REQUISITION NO.: 159119 3-4
GE NO. 1 PAGE ., DF

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. ZEquipment shall
be furnished in accordance with the applicable providions of the
latest revisions of the following codes and the Foster Wheelex
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. 14=32-0001-1521 between the United States and
Foster Wheeler Energy Corporation and the sub contract agrees

that the Contracting Officer, ERDA-Fossil Energy or his authorized
representative may inspect the plant and audit the books and records
of the subcontractor with respect to work done or supplies, material
and equipment furnished under this contract or purchase order."

Such requirements shall not apply to competively advertised procure-
ments, or standard "off the shelf" purchases of equipment or the
subcontract or purchase order 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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II. GENERAL  (Cont'd)

C. Vendor shall supply a completely operable’ system reguiring only purchaser's
inlet and outlet piping comnections; and one three phase feeder cable
L6OV, 60 HEZ, 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 indicabors and all the necessary appurtenances for a complete
system.

ITT. ~PROCESS BASIS OF DESIGN

A. Air Feed to Bryer

1. Temperature 110°F

2, Pressure 576 PSIG

I

298l 1bs/hr Air
- 5 1bs/hr Water

3. Design flowrates

L. Water content
Design: Air saturated with water vapor at 110°F & 576 PSIG
B. Outlet Air Requirements
l. Dew Point of minus 30°F measured at 570 PSIG
2. Capacities of Dried Air
a. normal : 590 SCIM
b. design 3 650 SCFM

c¢. Allowable pressure drop: 5.0 PSI maximum through entire package

IV, MECHANTICAL SPECIFICATIONS

A. -Design Temperature 160°F

Design Pressure 635 PSIG

B. General Notes 1590-1100B 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.

V. CYCLE OF OPERATION

Vendor to provide an eight hour semi-automatic cycle. .
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vI. SITE CONDITIONS

1. Altitude (above sea level) - 1315 ft.

2. Atmospheric Pressure - 14.0 PSIA

3. Design Temperature — Winter - (-) 25°F

- Summer - (+) 93°F

L. Location -~ Indoors in Comp. Bldg.

5. Type of Operation - Continuous

6. PBarthquake & Wind Loading - (See Spec. 1590-40A1)
VII. UTILITIES

1. Power Motors

200 HP & above - 4000 V, 3 ¢ 60 HZ
3/l HP thru 150 HP - L60 Vv, 3 ¢ 60 HZ
1/2 HP & Below - 115V, 1 ¢ 60 HZ

(Vendor to advise connected loads at each voltage level)
2. Vendor to supply panel for L0 V connect only.
Vendor shall supply all other voltages as required.

3. Regeneration heat by Electrical Power.

VIIT. REFERENCES

(Shall be considered part of this requisition)

1590-1041 Welded Unfired Pressure Vessels

1590-3843 Induction Motors

1590-L041 Wind, Snow & Earthquakes Loading

15905042 Gaskets & Surface Finish for Bolted Flange Joints

1590-504l Dim. Of Non~Std. Gaskets & Surface Finish for Proper Compression
1590-92A1 Preparation of Shipment

1590-96A2 Equipment Noise Control

1590-11008 General Notes - Vessels

1590--1300B General Notes - Mechanical

[ ]
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MATERIAL REQUISITION ,
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IT.

FOR _ ERDA - FE F.W.REF. 15-1591 _ |REQUISITION NUMBER DATE
SITE Sioux Falls, South Dakota 1591-1343 D 10/27/15
MATERIAL Char Recovery Cyclones (A-102) SUPERSEDED BY CHANGE NO.:
Ttem Nos., S=102, $-103 and 5-110 Cl] 2-9-76 [
Contract No, ERDA-FE-1l=32-0001=1521 c2 €5
Location — NSP, lawrence Station, Sioux Falls, S.,D, (3 c6
I. GENERAL

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 gystem 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 ig depicted in Figures 1 and 2 on Section V of this
requisition.

All equipment shall be designed for continuous operation. The
gystem will be installed outdoors at the site location of Northern
State Power Company, Lawrence Generating Station, Sioux Falls,

South Dakota.

Erection of all equipment will be by others,

SCOPE OF SUPPLY

A, The Char Recovery Cyclone gystem shall consist of the following

equipments

ITtem Number Description

S=102 Pirst Stage Chaxr Removal Cyclone
S-103 Second Stage Char Removal Cyclone
S=110 Recycle Gas Cyclone

B. Vendor shall supply Trickle Valves for S~102 and S-103.

C. Vendor shall specify dipleg diameler 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 delivexry of solids discharges from
" cyclones to receiving vessels, Vendor is given the option
of gupplying diplegs should this be necessary ‘o 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.

BY: AL | P.0.No. | SUPPLI ER:
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III. APPLICABLE SPECIFICATIONS

A, The following Foster Wheeler Energy Corporation specifications
are an integral part of this requisition.
1. General Notes for Mechanical Equipment, 1590-13004, Rev. C-1.

B. Equipment shall be furnished in accordance with the applicable
provigions of the latest revigions of the following codes,
specifications, eto:

1. Pressure Vessels - ASME UPV Code, Section VIII., Stamp required.

C. Welding
1. Vendor shall submit all welding procedures to Foster Wheeler
Energy Corporation for review and approval before any welding
begins,

D, Noise Specification
1., Noise level, shall conform %o the requirements of OSHA or any
Jjocal, 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, BEstimated duration of worker exposure 2 hours per day
¢, Reference sound pressure level 0002 microbaxr
; d. Worker exposure location is at 3 feet horizontal distance
i and at 5 feet height above flcor level from any noise
x source located within the unit,

IV, DEFINITION OF STREAMS IN FIGURE 1 -~ Table 1

Stream Numbers Definitions
1 Gagifier Bffiment Gas and Char. Stream properties
are given on Sections VI = 4 and B.
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 lbs/ft°. All

Char particles in this stream will be less than

100 microns for the case where the particle density

ig 60 1lbs /ft3, Vendor to sapply flowrate and size distrib.

L Bottoms from S-110. Vendor to supply flowrate and
size distribution of Char,
7 Cverhead from 5-103. Vendor to supply flowrate and

gize distribution of Char.

191



FORM 135~23

FOSTER WHEELER
MATERIAL REQUISITION NO.: 1591-1343 D
CHANGE NO. 1 PAGE 3 0F T

IV, DEFINITION OF STREAM IN FIGURE 1 — Table 1 (Cont'd)
Stream Numbers Definitions
9 Overhead from S=110. Vendoxr to supply
flowrate and size distribution of Char,
10 Overhead from S-102, Vendor to supply
flowrate and size distribuabion of Char.
13 Bottoms from S-102. Vendor to supply flowrate
‘ and size distribution of Char,
14 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 %o supply the flowrate and size distribution for the above stweams
ags corresponds to each of the two density cases.,
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Ve

CHAR RECOVERY CYCLONE STSTEM

Figure 1
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V. CHAR RECOVERY "CYCLONE SYSTEM (CONT'D)

Figure 2 Details for Dipleg Di ; d 5-10
Ve 4 D/-\ a4
L
S-102 DIPLEG W/TRICKLE 1//au/£j K $-103 DIPLEG wW/TRICKLE VAW/E
CHAR SEAL Por—2_, 41 REFRACTURY LINED
S-102 ALrerpvATE * E R 5'_,03 ALTERNATE
Dipezs EN!’RVPO:UT’-Z;_';"A pipces EnTRY Poigr (1)
(1 T \
2 Fe
W -
X
a
ml
Y ) NNIRIAR {\
/ K\ GAS SPARGER
O 6’ O PROMOTE BED FLUIDIZATION )

CONVEYING GAS

Notes:

1. Cyclones S-102 and $-103 discharge to the same Char Seal Pot.
2, Char Seal Pot will be supplied by others.
3. Char Seal Pot design temperature is 2150°F; expected operating
temperature approximately 1600 to 2000°F,
li. 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
cyclonas, the Char Seal Pot will be maintained at about the Hopper/
Dipleg flange pressure of the $-102 cyclone). .
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(1)

(1)

e

VI. BASIS OF DESIGN

A

1.

Cco~1 O\VU
@

Design Gas Feed Data

Type of Fluid

Vol % H,S + COS

Vol % o
Operating Temperature F
Inlet Pressure, PSIG

Gasifier Effluent Gas

0.5

12.4
1800 (See Note 2)
Lo

(Atmospheric Pressure = 14.0 PSIA)

Total Gas Flow

a., IBS/HR

b. SCPM (60°F, 1L.7 psia)
c. ACHM

Average Mbleculgr Welght
Density, IBS/FI° @ op. cond.
Viscosity, CPS @ op. cond.
Compressibility Factor

Solids Feed Data

Type of Solids
Char Flowrate
a. Normal, LBS/HR

b. Design, LBS/HR
Dust ILoading
a. Normal, Grains/ACF

b, Design, Grains/ACF

197,783
50,489
7,109
247
0.14637
0,04l
1.0

R!!!cle Gas
0.5
15.0
800

130

69,500
17,750
1,427
2l 72
0.812
0.030
1.0

Chaxr from Coal Gasification

34,150

40,000
573.8
672.1

Vendor to
advise
(See Note 1)

Vendor to
advise
(See Note 1)

Note 1l: Flowrates and dust loading to S-110 are to be based on vendor

efficiencles for S-102 & S-103.

Only those particles less

than 186 microns go to S~110 for a particle density of
20 LBS/FT3. For the particle density case of 60 EBS/FT3,
only those particles less than 100 microns go to $-110.

Note 2: It may be necessary to also operate the S-102 and S=103

cyclones at 2100°F, contimiously.

Under such operation,

the total gas flow would be about 183,000 LBS/HR and would
contain about 20,600 IBS/HR of Charshaving the same size

distribution as in the 1800°F case.,

2100°F is 0.05 cps and mol weight is 2L.9.
Venddr 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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VI. BASIS OF DESIGN (Cont'd)

B. Solids Feed Data

L. Inlet Particle Bize Distribution (same for boph density cases),
a. To 5-102 {stream No. 1, Also see Section VI-E)

Pounds Per Hour

Micron Size Normal Case Design Case

€0.5 0 0

0.5 t0 1.79 20 23
1) 1.79 to 3,78 51 61
1 3.78 to 9.77 350 416
1 9,77 to 13.28 252 300
1 13.28 to 32,02 1682 2001
1 32,02 to 64.32 3699 1399
1 6L.32 o 100 LO35 . 1,800
1 100 to 109.4L9 1009 1201
1 109.49 to 186 6558 7800
1 186 to 212 1848 2198
1 212 4o 276 3700 LLoo
1 276 o 358 2018 24100
1 358 o L16 1009 1201
1 1116 4o 582 2018 21,00
1 582 to 2000 5280 6400
(1) TOTAL 33,629 10,000

b, To 8=-103: To be determined by vendor.

c. To S=110: To be determined by vendor based on vendor
efficiencies for $=102 and S-103 and the fact that all
Char particles in this stream are either less than 186
microns or 100 microps depending on whether the particle
density is 20 LBS/FT3 or 60 LBS/FI3, respectively.

5. Char Densities — Two Cases

a. Minimm Density Case
13 Particle Demsity: 20 LBS/FTS
2) Bulk Density: 6 IBS/FI3

be . Maximum Density Case
1) Particle Demsity: 60 LBS/FI>
2) Bulk Density: 19 ILBS/FI3
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VI. BASIS OF DIESIGN (cont'd)

Cs

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%.

b. Solids out of $5~110 shall not exceed 250 LBS/HR for
any case,

c. Vendor to advise and employ maximum practical cyclone
efficiencies,

2. Pressure Drop Acrogss Each Cyclone
a. Inlet flange to outlet flange:
Vendor to Advise
b, Inlet flange to Dipleg flanges
Vendor to Advise
¢. 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

L. Allowable Cyclone Inlet Velocities, FT/SEC:
Vendor to Advise

5. Oyclone Dimensions: Vendor to Advise
Dipleg Discharge Conditions (the: See Section V, Figure 2)

1. Diplegs from S=102 and S-103.

2.

&
be

Discharge Pressure: See Note L on Figure 2.
Characteristics of Recelver Vessel: See Figure 2.

Solids outlet from S~110

=
be
Ce

Discharge Pressure: LL1 psia

Characteristics of Receiver Vessel: Storage Vessel

Dipleg: Nome 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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CHANGE NGO, 1
ViI., MECHANICAL REQUIREMENTS
A, A1l cyclones are to be ekxtermal to the vessels that they service.
B. Design Pressures and Temperatures
1. &-102: 500 PSIG and 2150°F
2. S-103: 500 PSIG and 2150°F
3. S=110: 500 PSIG and 900°F
C. Materials of Construction
1, 8-102: a. Shell - carbon steel, ASTM A515 Grade 70
as a minimum requirement, 1/16" corrosion allowance.
(l) b. ILining -~ Internal Refractory lining, per sketch below.
Refractory lining shall be supplied and installed
by the wvendor.
i "
r’ _—V4'¢3i0ss
o T : _%i 3" RESCO ?ZA
1) 8"RESCO 3 V2P
1) \
¢ d V‘ ; 3 S ==
c.8- 54@"(XA.I/%
¢, 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. S5=-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.
b. Lining - Intermal Refractory lLining, similar %o
sketch for Item S=102 except that material shall
(1) be 3" thick Resco 174 and 3" thick Resco 3 gunned

on 13% Cr - 4% Mo clips.

c. Intermals - All intermnal metal parts in contact
with the process gas shall be 13% Cr — 3% Mo with
sufficient corrosion/erosion allowance for 10,000
hours of operation,
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VIIT,

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. A1l trickle valve comnections shall be welded.

¥, Code
A11l cyclones shall be ASME coded and stamped, except for internal non-
pressure withstanding metal parts.
G. Hydrostatic Tests
A11 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 commections
to provide easy access 1o its interior for inspection and or maintenance.

TURNDOWN CAPACTTY

The gasifier in this plant is of the entrained flow type. It will genemally
be operated at approximately the same gas velocity over the full plant
operating range. Required reactor and hence cyclone pressure will therefore
generally be dimectly proportional to plant throughout (i.e. at minimum
plan§ capacity of LO% required cyclone pressure will be approximately 165
PSIG).

Vendor to advise effect of turndown on cyclone efficiency.

SITE CONDITIONS

1. Altitude (above sea level) 1315 Ft.
2, Atmospheric Pressure 14,0 PSIA
3. Design Temperature / winter (for winterizing) (73 25°F
summer + 93°F
L. Extreme Ambient Temp./winter -g 3000
summer +) 100°F
5. Location Outdoors
6. Type of Operation Contimous
7. Relative Humidity 76%
8. Earthquske Zone I
9. Wind Ioading
0~29 20 PSF
30-L49 25 PSF
50-99 30 PSF
100--1499 L0 PSF
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X. GUARANTEE*

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, including delivery of solids discharges from
cyclones to receiving vessels,

2. Overall system efficiencies as specified in Section VI-C-~1l,

3. Pressure drop across each cyclone per Section VI-(C-2,

Acceptance of the system will be based on satisfactory performance
of a rumning 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 teke the necessary steps,
at his expense, to make the system meet guaranteed performance.
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FOR OFFICE OF COAL RESEARCH(OCR¥.W.REF. 15-1591 [REQUISITION NUMBER DATE
SITE 'SIOUX FALLS, SOUTH DAKOTA 1591-1351A 3721775
MATER|AL SOLID FEEDING SYSTEM FOR SUPERSEDED BY CHANGE NO.:
COAL, LIMESTONE, RECYCLE CHAR CIT 5728775 |Ch
CONTRACT NO. OCR-1432-0001-1521 ' €2 6/24/75 |C5
LOCATION NSP-LAWRENCE STATION-SIOUX ‘FALLS,S.D.](3 4721776 ce

INDEX
I. SCOPE

IT. PROCESS REQUIREMENTS -~ PULVERIZED COAL FEEDING SYSTEM

Coal Specification

Coal to Petrocarb B.L.

Coal from Petrocarb B.L.

Coal Transport & Pressurizing Medium
Coal Vessel Sizes

s B N @ B <l g

ITI.. -PROCESS REQUIREMENTS - LIMESTONE FEEDING SYSTEM

Limestone Specification

Limestone to Petrocarb B.L.

Limestone from Petrocarb. B.L.

Limestone Transport & Pressurizing Medium
Limestone Vessel Sizes

=g 0w

IV. ©PROCESS REQUIREMENTS - CHAR FEEDING SYSTEM

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 20 lbs/ft particle

density
Char Particle Distribution Chart for 60 lbs/ft particle
density

T OO OWE

—
»

J. Depressurization
X. Coal Particle Size Distribution Chart

V. MECHANICAL SPECIFICATIONS

A, General
B. Start-~Up
C. Site Condition

VI. GENERAL SPECIFICATIONS

A, General
B. General Notes
C. General Notes
BY:IDiF | p_0.NO. SUPPLIER:  Petrocarb
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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 1591-~1351-A,

FORM 136-23
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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 Convevor
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 Injector
Limestone Storage Bin
Limestone Receiver - Collector
Limestone Transfer Injector

C. Char Recycle Feeding Systems

Ttem Neo.

§-115
CR-113
D-104
D~-105
D-106
D-119
D-120
D-210
b-211
D-123
D-124
D-205
D-206
TK~103
5-107
F-105
B-101
CR-126

Description

Char Trim Cyclone

Char Trim Cooler

Primary Char Receiver (Bottom only)
Primary Char Storage Injector
Char Primary Injector

Char Trim Storage Injector

Char Trim Primary Injector
Deleted

Deleted

First Stage Char Receiver

First Stage Char Storage Injectox
Deleted

Deleted

Char Storage Bin

Char Trim Receiver Collator

Char Trim Bag Filter

Char Filter Exhaust Fan

Startup Char Scalping Screen .
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IT. PULVERIZED COAL FEEDING SYSTEM

A.

Coal Specificétion

1.
2

Identification: Illinois No. 6 (Design Basis)
Bulk Density (See alsoc II-E)

Maximum 50 lbs/ftg (Design value for Structure & Foundation)
Minimum 35 1lbs/ft° (Design value for volumetric sizing)

Size

Pulverized coal is 70 wt. Z through 200 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)

Moisture
Surface Moisture: nil %
Total Moisture: 2.0 wt % max.

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 220-250°F
3. Pressure 0.1 to 0.5 psig
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.

Flow Pattern & Control

Total coal flow to be split between 6 operating
injection lines in parallel located symmetrically
about gasifier circumference. Each injection line
shall have its own, flow indicator. The injection
system shall maintain both an average and instan-

taneous rate of solids to the Gasifier within -3%
of the rate set on the Primary Injector rate control

instrument when operated at the "design" rate. Also,
for all conditions of operation as set forth in the
subject inquiry, the injection 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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I1.  (CONWT.)

¢.  (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
plant 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
geénerally 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
100 490
50 238
33-1/3 154

D. Transport & Pressurizing Medium

1. Fluid
Identification: Clean Process Gas
Typical Composition Mole Z
Hydrogen 14,31
Carbon Monoxide 20,19
Carbon Dioxide 6.64
Methane 4.10
Water Vapor 0.01
Nitrogen 54.74
Carbonyl Sulfide 0.01
100.00

2. . Amount Required
For TransfeF . ) Petrocarb to advise
For Pressurization)

3. Temperature 350°F
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IT. (CONT.)
D. (CONT.)
4, Available Pressure

Gas to be available at 100 PSI above burner inlet
pressure:

Plant Thruput, % PSIG
100 585

50 335
33-1/3 252

5. Dew Point

A. At 585 PSIG, D.P. = + 50F
B. At 0 PSIG, D.P, = = 27 F
E., Vessel Sizes (Petrocarb to confirm)*
RESERVE BATCH TOTAL

ITEM NO. (MINUTES) (MINUTES) TONS
D-102 40 20 -
D-101 - 20 -
TK-101 - -— 25

* Vessels to be sized for indicated hold-up times using
minimum coal bulk density of 35 1b/ft3. 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 Injector, D-101, is to be depressurized
to essentially atmospheric pressure, with provision to
save as much of this gas as practicable,

IITI. LIMESTONE FEEDING SYSTEM
A, Limestone Specification
1. TIdentification: Commercial-Grade of the "high calcium-type"
2. Bulk Density (See also III-E)

Maximum 90 1bs/ft§ (Design value for structure & foundations)
Minimum 64 1lbs/ft~ (Design value for volumetric sizing)

3. 8Size Requirements
100%Z passes 14 Tyler mesh
less than 707 passes 200 mesh
less than 307 passes 325 mesh

Complete particle size distribution to be determined by Petrocardb
from suppliers samples.

FORM 136~23

207




FOSTER WHEELER CORPORATION
MATER{AL REQUISITION NO.: 1591-1351A
CHANGE NO. 3 (4/21/76) PAGE 7 '9

FORM 136-23

I1i1. (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.
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 1bs/hr
Normal 900 '
Minimum 465 "

2. Flow. Pattern & Control

Total limestone feed to be split between six (6) operating
injection lines, in parallel, each of which ties in
upstream of each six (6) Char burners which are located
symmetrically about the gasifier circumference. Each
limestone injection line shall have its own flow indicator.
The injection system shall maintain both an average and

instantaneous rate of solids to the Gasifier within * 3%
of the rate set on -the Primary Injector rate control

instrument when operated at the "design" vate,

Also, for all conditions of operation as set forth in
the subject inquiry, the injection system will maintain
a maximum variation in the solids distribution, between
any one of six (6) feed points to the gasifier, of T 107
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:

Plant Thruput-% PSIG
100 496
50 241
33-1/3 156 ,
D. Transport & Pressurizing Medium ’
1. Fluid - Dry Air (Dew Pt. is —300F, as measured at. 570 psi
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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 1007 plant
capacity)
Temperature 110°F
E. Vessel Sizes (Petrocarb to confirm)%*
ITEM NO. RESERVE BATCH TOTAL TONS
Minutes Minutes
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 1bs/ft3- 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
practical.
IV. CHAR FEEDING SYSTEM

FORM 136-23

A, Char specification
1. Tdentification

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 & T.
2. Char Analysis
WT.Z
Ash 17.2
Carbon 82.8
100.0
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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 1bs/ft3
Bulk Density
Maximum =~ 19 lbs/ft3 (Design value for struct. & found.)
Normal ~ 6 lbs/ft? (Design value for volumetric sizing
Minimum =~ 6 1lbs/ft (Design value for volumetric sizing
Note that two mutually exclusive densit§ cases exist.
Where the particle demsigy is 20 1lbs/ft> the bulk density
is estimated at 6 1lbs/ft>. When the particle density
is 60 lbséft3, the bulk density is estimated at
19 1lbs/ft3.
4, Size Distribution
As defined below in tables, No. I & TII, pages 13 & 1l4.
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 & IT.

* Feed Rate Tons/Hr To D-105 To D-123

Minimum (for 20 1bs/ft3 8.0 6.6
particle density)

Maximum ( " ") 9.5 10.5

Minimum (for 60 1lbs/ft> 11.8 4.7
particle density)

Maximum ( " "oy 14.0 6.0

Normal B.L. PSIG (at design

coal rate) 431 425
Normal B.L. °F 800 800

Maximum B.L. °F 850 850

*Expected char rates with 20 short tons/hr. coal feed to gasifier.
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Char return from Petrocarb to Gasifier

1.

5.

Flow rate of char at design plant coal feed rate

Normal - 16.8 tons/hr.
Maximum - 20.0 touns/hr.

Flow pattern & Control - same as III-C-2
Size Distribution -~ as tables I & IT

Required pressure at Stage I gasifier inlet flange
is 496 PSIG at design coal rate.

Plant Thruput % PSIG to Burner
100 496
50 241
33-1/3 156
Temperature after "Mix-tees'" - Petrocarb to advise

Other Char Streams

1.

Start—-up injection

Provision is to be made to inject 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.

Char withdrawal

Provisions to be made to withdraw char from the hot
pressurized system and tramsfer 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 will not be at the same time.

E. Transport & Pressurizing Media
Normal Char Transport
Transport Addition Char to & from
from D-105, to D-104 Addition Storage Bin
D-106 to Pressuri- to D=104 TK-103
Gasgifier zation Transport
Clean Process Dry Nitrogen Clean Process Dry Nitrogen
Gas as IID Gas Gas Gas
Avail.PSIG 420 600 580 100
Temp. °F 800 350 350 100
Amt. req'd. ~ Petrocarb to advise

Start-up transport -and pressurizing medium will be dry
nitrogen gas for all char handling services. Properties
asg above.

F. Vessel Sizes (Petrocarb to confirm. -See Note 1)

Item No. Reserve Batch Total Tons
D~104 (Note 2) 30 min.

D-105 (Note 2) 20 ¢

D-106 20 min. 20 "

D~-123 20 min.

D~124 20 min.

D~119% (Note 3) By Petrocarb
D_lzo 134 ¥t
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 czclone. Assume an angle of repose
for the char of 457 -
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IV. (CONT.)
F. (CONT.)

Note 1. Vessels to be sized for indicated holdup times
using char bulk density of 6 1bs/ft3. 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 1lbs/ft3 particle density case; i.e.,
33,662 vs. 18,800 1bs/hr., the bulk density is
larger; i.e. 19 vs. 6 1bs/ft.3. Consequently,
volumetric flow and hence vessel sizing is still
controlled by_20 1bs/ft3 particle density case;
i.e. 6 1lbs/ft” particle density case.

Note 3. During startup, char will be fed directly to the
char trim storage injector, D-119., Petrocarb
will accomplish this by batch feeding for short
periods of time from the char storage bin, TK-103.

FORM 135-23
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Size Range

Table I =~ for 20 1b/ft3 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

Microns
.5 to 1.79
1.79 3.78
3.78 9.77
9.77 13.3
13. 32.0
32.0 64.3
64.3 100.
100, 109.
109. 186,
186. 212,
212, 276.
276, 358.
358, 416.
416. 582.
582. to 2000.
7 2000

Total 1bs/hr.

Total tons/hr.

Note 1

Total & Return

To D-=105 To D=123 to-Gagsifier
Min. Max. Min. Max., Norm., Max.
23 20 23
61 51 61
416 350 416
300 252 300
2,001 1,682 2,001
1,507 4,399 3,699 4,399
4,035 4,800 4,035 4,800
1,009 1,201 1,009 1,201
6,558 7,800 6,558 7,800
1,848 2,198 1,848 2,198
3,700 4,400 3,700 4,400
2,018 2,400 2,018 2,400
1,009 1,201 1,009 1,201
2,018 2,400 2,018 2,400
5,380 6,400 5,380 6,400
0 0 0 0
15,973 18,999 13,109 21,001 33,629 40,000
8.0 9.5 6.6 10.5 16.8 20.0

6 1b/ft3.

Note thgt

Normal and maximum flows shown define expected char range at
20 ton/hr coal feed to gasifier.
is to have 'a particle density of 2071b/f¢t

each cut (size range)
and a bulk density of
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Table II ~ For 60 1b/ft3 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

1

Total & Return

Size Range To D-105 To D-123 to Casifier
Microns Min. Max. Min. Max. Norm. Max.
.5 1.79 23 20 23
1.79 3.78 61 51 61
3.78 9.717 416 350 416
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 1bs/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.

range) is to have a_particle density of 60 1ib/ft3

density of 19 1b/ft3.

Note that each cut (size

and a bulk

*ON JONYHD
ON NOILISINO3Y ']‘!IHBJ.VN.

NO|LV¥04¥0D ¥3ITITHM ¥ILSO04

(9L/12/%) €

T 39Vd

61 40

& e
3

VISET-T6ST




FORM 136-23

ON NOITLISINOIY TYI¥ILVN
NOILVH04¥0D YITIIHM ¥31S04

VISET~TRST

10098%99 08 9 99.?} 9954 99» 80 70 ?0 . 50 40 30 20 ;12: 5 2 1 0.5 0.2 O.‘I» 0057 0;01 %
_::! IR Sasds T . .. oI ol T;f’;";f{ T i m
COAL PARTICLE S|1E 3
DISsTRIBUTIoN TO :
GAS|FIER STAaGgE 2 =5
. T R . . — - R L~
JERER I BT L £ E;
-
-
. (el
! ‘ . o ! , o
T I T com CLATIE  WT % 70
: ; : | o | i

Y ! ! : ; : -
09‘0.05 0.1 02 05 i 2 5 10 20 30 406 56 66 T 80 80 95 98 . 98 99.3 80,8 89,9




FOSTER WHEELER CORPORATION
" MATERIAL REQUISITION NO.: 1591-1351A
PAGE

CHANGE NO. 3 (4/21/76) 16

OF 19

IV. (CONT.)

J. Depressurization

Vent gas obtained from depressurization char drums D-105
and D-124 is to be returned to the FWEC fuel gas system.

FORM 136-23
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V. MECHANICAL SPECIFICATIONS

A,

The design of all equipment, piping and electrical parts of

Petrocarb's supply will comply with all regulations applicable

to the ‘proposed location; 1.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

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.

Site Conditions

1. Altitude (above sea level) - 1315 Ft.
2. Atmospheric Pressure - 14.0 PSIA
3. Design Temperature/winter - (=) 25°F
summer -~ (4) 93°F
4, Location - Outdoors
5., Type of Operation - Continuous
6. Earthquake Zone -1
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, 3§, 60 HZ
3/4 BP thru 150 HP - 460V, 3§, 60 H
1/2 HP & below ~ 115V, 16, 60 HZ
(Vendors to advise connected loads at each
voltage level)
b. Power - controls & lighting -~ 115V, 14, 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 omn
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:

. Process Flow Diagrams

Instrumentation Drawings, Details & Panel Board

Elevation Layout for all vessels in the three (3) systems

Vessel Drawings (hoppers, cyclones, pressure vessels,
etc.) including chart & data & loading diagrams.

ESJNULIE R

2. The procurement of vessels, hoppers, cyclones, pressure
vessels, etc., shall be made by Petrocarb with Foster
Wheeler & ERDA's wkritten 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

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!

3. 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 dinitial
operation of the unit. (later) sets of all final approved
Operating Manuals shall be furnished. Drawings and data
sheets for the Operating Manual shall be reduceq to eleven
inches high by random using a legible reproduction method.
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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 1ist 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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MATERTAL REQUISITION

FOSTER WHEELER PAGE 1 OF S
FOR . ERDA - FE F.W.REF. 15.1591  FREQUISITION NUMBER DATE
SITE Sioux Falls, South Dakota 1594-1351 B 32175

MATERIAL _ Coal Pulverization & Drying System (A-10L) |SUPERSEDED BY CHANGE NO.:

Cl1 20076 cy
Contract No., ERDA = FE 1L=32-0001-1521 c2 5
301 - tion. Sioux Falls, S.D. C3 cé

I. GENERAL

II.

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.

A1l equipment shall be designed for continuous operation. The system
will be 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 be by others.

SCOPE OF SUPPLY

The coal pulverization and drying system shall consist of the following
equipment as a minimum:

Item No, Description
A, TFD-101 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,

B. SR=-101 Coal pulverizer including integral
classifiexr, explosion proof motor
drive, gear, drive couplings and
OSHA type guards. The pulverizer
shall be furnished complete with
avtomatic lubrication system.

C. H=101 Inert gas generator complete with
refractory lining and combustion
controls and safety equipment per
NFPA,

D, C=103 Combustion air blower, complete with
inlet screen, explosion proof motor drive,
and OSHA type guards,

! BY: ﬂ;ﬁl IP.O.NO. SUPPLI ER:
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II. SCOPE OF SUPPLY (cont'd)

E.

P,

G.

C-10L Gas recirculation blower , complete with
explosion proof motor drive and OSHA type guards.
C=105 Pulverizer exhaust blower, complete with explosion

proof motor drive OSHA +type guards.

8-108 Pulverized coal cyclone separator, equipped
to deliver to a bin provided by others, with
rotary valve (Item FD-102) at the solids outlét.
A pulse-jet bag filter assembly (Item F~103) may
algso be furnished if required, and shall be complete
with suitable solids discharge feeder (Item CR-101)
and other accessories and controls neceggsary for
continuous cleaning.

All Dampers and valves required for the proper operastion of the
system,

Design Bngineering 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.

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 auxiliaxy contacts for remote indication
in customer's control panel by others.

ITI. APPLICABILE SPECTFICATIONS

A

The following Foster Wheeler Energy Corporation specifications are
an integral part of this requisition.

1. General Notes for Mechanical Equipment, 1590-1300A, Rev. C~1,

2. Induction Motors, 1590-38A1

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 ¥, Division 1.

3. ~Natiomal Electrical Code NFPA 70
L. Pulverized Fuel Systems NFPA 60
5. -Inerting for Fire & Explosion

Prevention NFPA 69

222



FOSTER WHEELER
MATERIAL REQUISITION NO.:  1591-1351B
CHANGE NO. 1

PAGE

FORM 136~23

Iv.

QO ~3 O\

9.
10,
11.

III. APPIICABLE SPECIFICATIONS (cont'd)

Coal Preparation Plants
Blower & Exhaust Systems
Purged Enclosures for Electrical

Eguipment

Explosion Venting Guide

Static Electricity
Kir Pollution Control regulations for the State of South Dakota.

C. NOISE SPECIFICATION

1

2,

NFPA 653
NFPA 91

NFPA Li96
NFPA 68
NFPA 77

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.

The following minimuvm requirements shall also apply:

a.
bl
Co
d.

Permissible noise level 90 DB(A)

Estimated duration of worker exposure 2 hours per day

Reference sound pressure level

.0002 microbar

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.
such as conduit boxes or bearing
neglected in determining these di

BASTS OF DESIGN

A..

Crushed Coal Feed

Identification

a. Design Basis: Illinois No. 6
be Other Possible Feeds:

1.

(XY L = W
®

Feed Flowrate:

1) Colstrip
2) Big Horn
3) Rosebud

L) Worth Dakota Lignite
5) Pittsburgh Seam No, 8

Minor protuberances
housings shall be
gstances

Approximately 28.2 short tons per hour

(includes 20% total moisture) in order to obtain a design
product of 23 short tons per hour.

Total Moisture Content of Coal: 20

Proximate Analyses of Coal:

Ultimate Analyses of Coal:

Ash (Slag) Analyses and Properties:

See Table I onpage _9 of _9 .

223

wt % (Design)

See Table I on page _9 of

See Table I on page 9 of
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CHANGE NO. 1

1

PAGE L4

FORM -135-23

Iv.

BASIS OF DESIGN (conttd)

C.

7e

12.

Feed Size Distributions - Design for 3/h" maximum,

On crusher shutdown, size would be 2" to 23"

Vendor to advise on turndown required to handle this
larger size coal,

Grindability: 50 Hardgrove scale

Supply Temperature: 50°F

Gross Heating Value: See Table I on page 9 of _ g
Net Heating Value: See Table I on page g of 9

Angle of repose: 37°

Pulverized Coal Product

Design Flowrate: 23 short tons per hour (includes 2% total
moisture).

Operating Temperature: 200°F (Vendor to Confirm)
Moisture Content

a. Surface Moisture: Nil
b. Total Moisture: 2 wi % at all times, including startup and shutdown.

Bulk Density 3
a. Maximum: 50 1bs/F3c
b. Normal: L5 1bs/Ft
c. Minimum: 35 1bs/Ft3

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

1o .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 % cumilative, with capacity as
a parameter.) Fineness limits are also specified on Figure 1,

Maximum ellowable oxygen content at outlet of the inert gas generator
shall be 3.0% by volume. All items of equipment in system shall
operate under positive pressure in order to avoid air leakage.

Turndown

Minimum ‘turndown while pulverizer is operating:
L to 1 ratio
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Iv,

V.

BASIS OF DESIGN (cont'd)

E.

k.

Sparing of Houipment

Vendor to advise on any eduipment in system which would
require spares due to frequent outage.

Emissions
1. Maximum allowable particulates to atmosphere shall be
10 ILBS/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,

DRYING OF COAL

A.

B.

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 included in
equipment provided by the vendor,

Fuel Required

l.

3n

Identification

a. Design Basis: Process Gas (Fuel Gas) with a net heating value of
1141.3 BTU/SCF (60°F, 1 ATM on wet basis) or 2155.2 BTU/LB

b. Start-Up: No. 2 Fuel 0il

Puel Consumption: Vendor to advise.

Vendor is obligated to achieve an econdmic optimum thermal
efficiency and fuel gas consumption,

Approximate Fuel Gas Composition

Components Vol, %
% 11,31
co 20,19
0y 6.6L,
C Le10
Hy0 0,01
N 5L.72
IC%S} .02

Total 100.00

Header Pressure: LO psig

Temperature: 175°F
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1591-1351B

CHANGE NO. 1 PAGE
V. DRYING OF COAL (cont'd)
L. ‘No. 2 Puel 0il Properties
a, OAPT 35.0
b. Viscosity, SSU @ 100°F 32,6 - 37.9
c. Wt. % Sulfur 0.31
d. Gross Heating Value 137,810 BTU/GAL
e. Temperature 50oF
f.  Pressure 100 psig
C. Inert Gas Generation and Use
1,  Composition of Inert Gas Gemnerated: . 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
L. Gas Flow, ACFM: Veador to advise
S. AP across pulverizer: Vendor to advise
6. &P across pulverized coal cyclone: Vendor to advise
7. “Exit Gas Temperature from Inert Gas
Generator: . Vendor to advise.
VI. SITE CONDITTONS
1. Altitude (above sea level) 1315 F+.
2. ‘Atmospheric Pressure 14.0 psia
3. Design Temperature / winter (for winterizing) ~) 259
summer +) 93°F
Lo Extreme Ambient Temp./winter ~) 300F
summey +) 1000F
5. ILocation Indoors
6. Type of Operation Continuous
7. Blower Suction Temp. From Atmosghere (=) 20°F Winter
b. ‘Relative Humidity 76%
9. ZEarthquake Zone I
10. Wind Loading
0-29 20 PSF
30-L9 25 PSF
50-99 30 PgF
100~L99 LO PsF
11. Utilities Available

=%

Power-Motors 200 hp & above 4000 V, 3¢, 60 HZ
3/L4 HP thru 150 hp - L60OV, 3¢, 60 HZ

1/2 HP & below - 115V, 1¢, 60 HZ

(Vendors to advise connected loads at each voltage level)

Power - controls & lighting - 115V, 1¢, 60 HZ

Instrument air (Dew Point. &(-) 30°F, measured at 100 PSIG)
(Vendor to advise quantity required)
No. 2 Fuel oil, see Section V-B-L

Cooling Water

Supply Pressure/Return Pressure
Supply Temp./Return Temp.

Fouling Factor

226
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MATERIAL REQUISITION NO.: 1591-1351B

CHANGE NO. | PAGE 7 OF9
VII. INTERFACE CONTROL

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 50 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, MATERTATS OF CONSTRUCTION

A. Materials of construction for Item S-108 shall be ASTM 516
Gr. 55. Welding procedure shall be approved Ly Foster
Wheeler Energy Corporation.

B. Materials of construction for all other equipment shall
be specified by the vendor.

IX., MISCELLANEQUS DATA REQUIRED FROM VENDOR

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 & schematic drawing
of the system including proposed instrumentation. All
instruments and controls shall be subject to Purchaser's
review and approval.

X. GUARANTEES
A. DPerformance 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. O, content by volume) of inerting
medium as specified in Sect. IV-C,

Aeceptance 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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COAL PROPERTIES

Pitt. Seam No. 8
Received  Dry

Illinois No. 6
Pulverized Dry

Colstrip Montana
Received Dry

Big Horn
Received Dry

Rosebud
Received Dry

North Dakota Lignite*
Received Dry

Proximate Analysis, Percent by Weight:
Hoisture 4,

67¢

2 0 28.0 0 22.96 ¢ 22.43 [¢] 34.73 0 3.53 [
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 9.6 10.02 9.0 11.5 4.21 5.46 6.62 8.53 8.00 12.25 7.36 7.71
Ultimate Analysis, Percent by Weight
(Moisture and Ash Free):
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) e 0.04 0.05 .02 @ ===
Gross Heating Value, Btu/lb 12,330% 11,160 11,928 (dry) 12,086 (dry) 11,180 (dry) 14,017 (dry)
Net Heating Value, Btu/lb 11,803+
Hardgrove Grindability 50 50 40 55 37818 64
SLAG PROPERTIES Assume Northern State Unknown County Assume Consolidated
Jackson Power's Coal and Bed Richmond DO Baukol-Noonen 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 e
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, OF: Reducing Oxidizing
Initial Deformation 2130 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, Polses 150 19 3 1 3
Specific Gravity 1.47 1.47 1.58

*Average of 100 coals
tFor coal containing moisture and ash
§Depends on moisture content
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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,
Vendor shall quote

location Sioux Falls, South Dakota.

to perform the crushing, dewatering and collecting of slag as defined
herein.
corresponding equipment for this scheme is listed below.

(2)
(2)

(1)

(1)

(2)

Vendor may offer an alternate scheme.
be by others.

ITEM NO.
R-103
D-11k
D-115
D-116
D-117
TK-105 A/B
MOVl

MOV-5
P-101 A/B

P-102 A/B
P-103
E-101

CL-101

J-106
SR-102
55-~101

for operation.

231

A typical slag handling scheme is presented in Figure 1. The

DESCRIPTION
Slag Quench Vessel
Slag Water Disengaging Drum
Slag Storage Drum
Slag Injector Drum
Slag Water Surge Drum

Slag Hydrobins

Transport Water .ump & Shure
Quench Water Pump & Spare
Slag Slurry Pump

Quench Water Cooler

Slag Water Clarifier

Slag Drum Eductor
Slag Crusher
Slag Swiper

a complete package, including all equipment required

Erection of equipment material will
The scope of supply includes all instruments and controls



FOSTER WHEELER CORPORATION -
MATERIAL REQUISITION NO.:  1590-1351D
CHANGE NO. o PAGE 3

I. SCOPE (Cont'd)
PRELIMINARY
Figure 1: Proposed Slag Handling Scheme
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Slag Proporties
Analysis, Wt. %

Si02

A12043

F9203

Ti0p

P20g

Cal

Mg0

Na20

X50

S0

Unaccounted for
Ash Temperatures, OF

Initial Deformation

Softening (Tev)

Fluid

w Silicon Ratio, T

Average Molecular Weight

Viscosity at 2600°F, Poises

Specific Gravity

’

A2
Tllinois #6 Colstrip Montana Big Horn Montana _ Rosebud No. Dgkota Lignite¥| @ =0
Assume Northern State | Unknown County 4§ Assume Baukol - Noonal 2P =
Jackson Power's Coal and Bed Richmond DO d x%
mm
<
L9.3 32.0 22.1 21.9 26.0 SEEé
22,3 21.0 15.5 13.8 13.1 i ¢
19-5 -5 6.L} 5.9 6.6 —_—I%
1.2 .5 1.2 o7 0.3 23
0.06 6.0 0.11 L6 0.1 =2
1.7 17.0 18.9 31l.L4 21.9 o
.8 4.0 6.6 10.4 5.5 e
A 3 1.0 .3 11.3 -
2.2 .3 0.4 3 L 3
1.0 16.5 26,2 12.6 12.8 ?
1.54 1.9 1.59 2.2) 2.0 5
Reducing ! Oxidizing b
2130 2150 2220 2260 2150 2202 [~
2180 2200 2280 2380 2L90 2250
2470 2250 2320 2470 2540 232
69.1 54.2 40.9 31.47 43.33
71.18 6l Th 65.53 58.00 £0.19
150 19 3 1 3
1.47 1.47 1.58
*¥For coal containing *Average of 10N
Moisture and Ash coals
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1T,

(1)

BASIS OF DESIGN

A,

Slag Feed

1

—~ O

e o

e

W N

Tdentification of Coal from which slag is derived.

a. Design basis: Illinois No. 6
b. Other possible coals from which slag is derived:

Colstrip

Big Horn

Rosebud

North Dakota Lignite
Pittsburgh Seam No. 8

FTNTN SN N
LW o
N N N Nt S

Slag Analyses and Slag Properties: See Attached Teble I on sheet # L.
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 dar).

a. Normal, 1lbs/hr.
ASH 3520

Carbon LOS
Flux = 905 (as CaCOq)

TOTAL SLAG 4830 lbs/hr.
b.  Design, dbs/hr: 6000 lbs/hr or total slag.

Grindaebility 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: 500 PSIG
Slag Densities

a. Particle Density, 1bs/ft3: 95 to 170
b. Bulk Density or Slag Frit

1) 718 lbs/ftS, to be used for volumetric vessel sizing
(2).120 1bs/ft3, to be used for foundations.

Size Distribution

Vendor to0-advise on size of slag particles after they come in

contact with quench water. There may be a possibility of for~

mation of large clinkers. Vendor to advise on the necessity of

mechanical beard breakers. ‘
234
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CHANGE NO. 2 PAGE OF

IT. BASIS OF DESIGN (Cont'd)

9. Angle of repose of a wet non-compacted slag: LS5° in air,

(1) 10. Temperature of slag-water exiting bottom of R-103: 160°F
(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. Emissions

1. Vendor to specify atmospheric gaseous emissions,particularly from:

a. Slag water surge drum, D-117 (if vented %o atmosphere)
b. Slag water disengaging drum, D-11l

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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|

IT1T.

MECHANTCAL SPECTFICATIONS

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.

N

3.
L.
5
6

Vessels . - ASME UPV - Code Section VIII

FElectrical - NEC for Class I - Group D, Division 2
Class II - Group F, Division 2

Safety -~ Federal Register (OSHA)

National Fire Codes - Appropriate requirements for flamable liquids,
gasses, and solids.

Noise Specification - U.S. Dept. of Labors Occupational Safety &
Health Standard.

Other - State & Local Requirements.

Design or the Slag Quench Vessel, R-103 (See Figure 2 on sheet 10)

1.

2.
3.

Design Temperature of shell: by mechanical specialists (top of
vessel should be refractory lined)

Design pressure: 500 PSIG

Special Nozzles

a. Vendor to provide nozzle for a closed-circuit television camera
and 1light (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 nogzle later.

Mechanical clinker breaker - arm: Vendor to advise on the need for a
water-cooled mechanical arm to break slag beards.

Mechanical specialists to determine the suitability of installation
and location of the flange comnecting stage I of the gasifier to the
slag quench vessel.

Vendor to advise o any required venting of slag quench vessel to

a lower pressure in order to promote and/or insure continuous slag
flow through the monkey.

Vendor to specify materials of construction.

A11 equipment shall be disigned for 2l hours a day continuous service,
seven day's a week.

General notes 1590-1100B shall be considered part of the requisition.
General notes 1590-1300B shall be considered part of .the requisition.
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|
III. MECHANICAL SPECIFICATIONS (Cont'd)
Pigure 2. Proposed Slag Quench Vegsel, R-103

BY OTHERS

g

e — « _{
(5:) N, 4 C::)
2=} /| s N
: - e
> @ H N/
By %
"
g . | N ©
© Fe Y
Quench Water :
System by SIAG N -
®
Vendor
o QUENCH ® ‘//_‘
VESSEL ®
o & ‘
@ o
@ ¢ -
& /
NOTES : @
(1) Vendor to provide L @
nozzles for TV camera .

(2)

& burner,but same will
be supplied by others.
Flange between Stage T
of gasifier & Quench Vessel
to be determined by mechanical
specialists as to suitability
of installation & location.

:

Cooling

Coils (By Others)
lag
Monkey
//// (By Others)

Flange Connec tioH

to Connect Gasifier

to Quench Vessel
(Note 2)

Refractory Lining

Weir

\
\

GZ) Water &
/ Slag

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

W B Ve

TO SLAG CRUSHER (BY VENDCR)
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Iv.

ViI.

VII.

SITE CONDITIONS

.

~ OV E W

Altitude (above sea level) - 1315 ft.
Atmospheric Pressure - 11,0 PSIA
Design Temperature - winter - (=) 25oF
- summer - (+) 93°F
Location - Outdoors
Type of Operation - Continuous
Earthquake Zone - I
Wind Loading (See Spec. 1530-40A1,

UTILITIES AVATTABLE

1. Power-Motors
200 HP & Above - Looov, 3 @, 60 HZ
3/L HP thru 150 HP -  L6ov, 3@, 60 HZ
1/2 HP & Below - 115V, 1 g, 60 HZ
(Vendor to advise connected loads at each voltage level)

2. Power-controls & lighting - 115V, 1 @, 60 HZ

3. Instrument Air (Dew Point (-) LO®F, 100 PSIG)
(Vendor to advise quanity required)

BID QUOTATICN 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.

L. Spare parts lists, safety instruction sheets & other data as required.

SPECIFICATION REFERENCES

1590-10A1 Welded Unfired Pressure Vessel

1590-31A1 Centrifugal Pumps

1590-38A1 Induction Motors

1590~L0A1 Wind & Earthquake Loading )
1590~5042 CGaskets & Surface Finish for Bolted Flanged Joints
1590~50AL Dim, ‘of Non-Std. Gaskets & Surfaces for Compression
1590-60A1 Instrumentation Standards

1590-704A1 Electrical

1590-8341 Painting
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<) " T.V. CONNECTION |
) 2i2* DISINTEGRATING HEADER i
H [ REFRACTORY COCLING WATER 2
12 tien WIPER WATER SUPPLY A
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4 [ SLAG BURNER i T
!
’.“_ﬁ_"b H L
FWEC. SLAG | 7 {
~ (D SUPPORT WES oUTLET A 4
PLAN VIEW LOCATED 120° APART I ;
(MINUS INET FLGY - I
REFRACTORY AN
COOLING WATER ’
2 REFRACTORY
LINING .
1] SWIPER MOVEMENT 1
@ : (\ ' 5LAG WIPER
: v\ﬁ (VER PLAN VIEW)
NITROGEN PURGE A ’\
SWPER ARRM <! Py
OVE.RFLOW, A
VENTS 3(F) LA
' 7 /) I
SUPPORT STEEL I *,! ¢
R J
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CARBON STEEL SLAG
QUENCHING TANK A\ et
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B -3 § 2400
SECTION'AN » ) ) e
T , 6E__CTlON BB
SLAG BURNER CONN. MUST . o
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& ViSION s e e F807 %8 | STADCT. | BLECT,
6& GENERAL REVISION) CENTER OF SLAG MONKEY R T L P
" %
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Tae F . WYNNEWOOD. PENNA. ORAW.NES% )
£H - SHERMAN - HOFF E q SLAG GUENCHING TRACED. ... -
MPARY ACCEPTS IR s e s o e R T e h ~
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NOZZLE CHART
CONN®ISIZE [RATING | SERVICE R
T ] 20 hisow 1 VERT Y0 FLARE § ATMOSPHERE ||
2 V2" | (50% | LEVEL INDICATOR 12
S 2 OO | EQUALIZING CONN. D-it550-iG [
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STAT.
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(D SUPPORT LueD
LOCATED 20° APART

" CARBON STEEL STORAGE
DRUM. ASME
COOED 2 500 P!

STORAGE
VOLUME* 70 CUFT.

SECTION AA

A GENERAL REVISION

, NOZZLE CHART
CONN#ISIZE [RATING] ~  SERVICE "REQD
i e lece [To o T
2 | 24V MANWAY i
EN IS POKE HOLE ]
4 FROM_SR-102 1
5 3 TO D-114 1
4 1 0 1

P07 Woh | STRUCT ] ELEG.

oEseN PRINT
GRAPHIC SCALE — % APPROVED] £ 47 DISTR.
H
NOTE G "“ALLEN-SHERMAN-HOFF CO. oATE B BTG
e F WYNNEWOOD, PENNA. DRAWN.
ALLEN - SHERMAN - HOF® | € SLAGC STORAGE TRACED...
ComMPANY accerers | e ORI IS SO RO 4 ).
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NCZZLE CHART

CONN®|iZE  [RATING SERVICE "REQD

: I a" LOO¥ | TO EDUCTOR t

T : Z & POKE HOLE ]

B - | EY 2* BLOWDOWN FROM D-117 |
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FORM 135’

FOSTER WHEELER CORPORATION

CENTRTFUGAL PUMFS

PAGEN OF \

REQUISTTION NO. DATE
FOR ERDA-F& - [th-"32= 000/ ~[52( F¥. CONTRACTIS 1591 | /597 -/35/L Hiel7¢
SITE N3P (A BENLE STTi0r, S1Evy saees, Seur Hpecrd  ISUPERSEDED BY CHANGE NO.
SERVICE  7@odwsPorr WAreR Purips £ SAIRe Cl C3 ChH
NO. REQ'D o ITEM NCS. AP- s 4 /8 o) U T ith

¥0. OF MOTORS REQ'D. 2
KO. OF TURBINES REQ'D H

ITEM HOS. /O-/0/ /4 SUPPLIED BY MM P MEG
TEM NOS. 2-_/_61_4;__ SUPPLIED BY /vl A7AK.  WOUNTED BY _Duotl # g

MOUNTED BY ALr/F /9 F G,

PUMP MFR. Trnocesors — [CAv0 SI7E & MODEL 3 & T NO. STAGES 2z

OFERATING CONDITICONS, EACH PUMP: PERFCRMANCE

Liguin _ LU ATER. U.S.GPM 8 PT: HIN ____ NORM /OO RTD..____|PROPOSAL CURYE HO. > & TH

DISCH. PSI6_ 229 RTD.____IRPM 2S5O yesR (WATER), FT. L5

P.T. OF. {MAX ) SUCT. PSIG { MAX. 4 ) RTD. . IMiN. CONTINUOUS U.S5.GPM 49

SP.GR. AT PT |, DIFF. P31 225 _____lROTATION, YiBMING FROM COUPLING _C Al

VAP. PSIA 8 PT 2. <—) TOTAL DIFF. HEAD, FT. 20O

yis.epT 232 SSu HPSHA, FT. 2O Wi TH RATED IMPELLER:

CORR./ERCS. FROM HYD HP._. EFFICIENCY AT RATED POINT, % 71

IF EFF. 1S ViSCOUS, WATER EFF. = ____

CONSTRUCTICN

NOZZLES SIZE ANS| RATING FACING  LOCATION
SUCT 104 = 125 E.F S.woe
DISCHARGE > 250 Cr Sipe

BHP: RaTED (30 pom 120 mx_ 14D
IF HP IS YISC., RATED WATER BHP =

MAX. TOTAL HEAD, FT. L, 5O

MAX. POSSIBLE DISCH. PRESS.:___PSIg
WiTH RATED SUCT. PRESS.

case-MountT  [Jcewteruing  [Jroor  [Meracxer [T-wtve [
-sPLIT: [Jaxial [Jrapian
-yowuTE: [Ysinele [Joouste [Joirruser [

WITH MAX. SUCT. PRESS. =

SHOP TESTS:

REQUIFED. _MITHESSED.

-DESIGH: 375 PSIG 8 _Bo0°F.  HYDRO TEST_ Y 7S PSiG PERFORMANCE Noe
-AUX. CONNECTS: Bventrs gmums Zic.«czs | NPSHR NN =
IMPELLER: DIA.: RATED ‘L/w wax. 104, win._9_ . TYPE_CUoSED
MouNTING [SBETwEEN BEARINGS [TJovErsune [ DISMANTLE & INSPECT
wear rines:  [Jisver ony  [Jsomw sioes [ease oney [ JCASE & IMPELL. HYDROTEST CASE
BEARINGS: TYPE: RADIAL = [2aLL.  ,THRUST = D&LL YDROTEST BOWLS
wee: Rrme [Jrioon [Oruimesr [ost  [Jeressure SorFece NP v e S
COUPLING: MFR: AL K MODEL:
ORIVER 1/2 vp BY: [Cipuve wrr.  [Joriver wer.  [Jrurch. MATERTALS:
GUARD TYPE: O S H-A [Irump api cLass
PACKING: MFR & TYPE L. B. oPTion) SIZE HO. RINGS O
MECH. SEAL: MFR & MOBEL HFR®S CODE _ AP{ CODE CAST TRard CTALE
T2r02E TMPSLLETR.
BRELSNNZTE 268
AUXILIARY PIPING: STEEL - S
cw. PIPE PLay O witw [de.s. [Os.s.  Dweme Oeire
TOTAL C.W. REQ*D. _____ GPM. mewpe:  [Jriow mote. Ovawve "¢
PACKING INJECTION: FLUID= \MJATER. e BSOF.  REQ'D= 2. cpy 02O PSIG BASE PLATE  STCE € &
SeaL FlusH PLa_no Wit [Je.s. [Os.s.  [Orusme [Teiee VERTICAL PUMPS
EXT. FLUSH FLUID= e___OF. REQ'D=___GPM 8 PS1G | THRUST, LBS. uP, DOWN
AUX. SEAL PLAN L ¥WimH [Je.s. [Os.s. [Omsme [Jeiree OTHER DETAILS PER PAGE NO.
QUENCH FLUID=
MOTOR DRIVERS: APPROX. WETGHIS {LBs nsr EA )
HPIS 2 ,8.F. 1.0, 0P R S50FRaNEd 95TS 4 6ov/_3pu/ 0Nz PUMP ONLY __ 72 0 C moror | 72§
WFR. L. Q. 0priow BEARINGS BALLLUBE _(GPEASE BASE OO TURBINE
TWPE_ Hog 12 .iNsuL. class _ D AMPS, FULL LOAD o1 ik DATA
eact. T8 F.C. .RisE o¢ _—— AMPS, LOCKED ROTOR | AMBIENT____OF MAX TO___OF MIN.
VERT, UN1TS:  [Tlvss  [Tlvns  THRUST CaP., 18S. yp DA. insTattep  [Joutooors  [iaocors
TURZINE DRIVERS: OJeu__-er_-oiv__. [Inon-nazaroous
[IiF BY PUMP VENDOR SEE PAGE___ ATTACHED COOLING WATER: TYPE
ChF oy orwers: s, MODEL BHP OF & PSIG IN, OF MAX &  PSIG OUT
APPLICABLE DOCUMENTS: N0 AJE
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FORM 135-~80

FOSTER WHEELER CORPORATION

CENTRIFUGAL PUMPS

PAGE / oF /

CAReQUTSTTTOM NO. DATE
FOR £RDA- FE -/ -3Z -0/ = £527 F.W. CONTRACTAS-/59y | 45D/ ~[5.5/0 2/30/ 74
SITE NSP-fAwkenc e STajion Siciy Adies, Soure DAkerd  {SUPERSEDED BY CHANGE NO.
SERVICE  Duspcrd /d7er [t P & SPIRE Cl C3 )
NO. REQ'D 2 ITEM NCS. P-jpoz.d /75 C2 cu Ch

g
2

HO. OF MOTORS REQ'D.

HO.- OF TURBINES REQ'D____: ITEM NOS. FPre7 /3

ITEM NOS. Z2)oZ A SUPPLIED BY /LA PP AIi€ MOUNTED BY
SUPPLIED BY An/? AFER MOUNTED BY JArif /KA

E ot jAER

PUMP MFR. T NG e2sote Kip SlZE & MODEL Zx{o /A MC. STAGES
OPERATING CONDITIONS, EACH PUMP PERFORMANCE
LIQUID W ATEL U.S.GPM 8 PT: MIN ____ NORM 235 Rro..__ |PROPOSAL CURVE No. _Z X168 -G
DiscH. PSIe . 518 RTD._____{RPH 2 550 psur (WATER), FT. 7
BT, OF. (MAX___ ) _2.00  SucT. P3IG {Max._4S5D) RTD.____IMIN. CONTINUOUBS U.S.GPH So
SP.GR. AT PT V.o DIFF. PS1. |5 ROTATION, VIEWING FROM COUPLING C C.
YAP. PSIA 8 PT TOTAL DIFF. HEAD, FT. 28 3
vis. e Pr._ 32 SSU RPSHA, FT. S 00 P51, WiTH RATED IMPELLER: ‘
CORR. /EROS. FROM HYD HP. EFFICIENCY AT RATED Point, $_ G 2
IF EFF. 13 Y1SC0US, WATER £FF. =
CONSTRUCTICN B5P: RATED 23 nom 2.8 wmax 3 S
ROZZLES SIZE ANS! RATING FACING  LOCATION IF HP IS YISC., RATED WATER BHP =
SUCTION 4 200 i _EMD MAX. TOTAL HEMD, FT. 3 40O
DISCHARGE & ) 2. _Tdop MAX. POSSIBLE DISCH. PRESS.:__ P3I§
WITH RATED SUCT. PRESS. =
case-MounT - [Xcenteruine - [Jroor  [leracker  [hw-vine [ v WITH MAX. SUCT. PRESS. =
-sPLIT:  [Jatial  [Kjrapiac ;
-yOLUTE: E sinete [TJoouste - [Joirruser [ bHOP TESTS: REQUIRED | WITNESSED.
~DESIGN: O PSIG @ HSDCF. HYDRO TEST. . PSIG IPERFORMANCE Nond
~AUX. CONNECTS: E]vans Emum7 Emc&s O L&PSKR NOA &
IMPELLER: DiA.: RAT@___;/) Max. 10" 11k Min. _1__?— Tyeg _CLOSED
Mounting [T]BETWEEN BEARINGS. [JovEmsume []___ . DISMANTLE & INSPECT
wear pines: [ Jiweer onwy  Bsoma sives [ease ony  [cast & 1MpELL. HYDROTEST CASE
BEARINGS: TYPE: RADIAL = _BALL [ tHpust = Bavt YDROTEST BOWLS
wsee: rime [Jroos [Jrimeer. [Jmist - [Jrressure Suneacs A0SO Vel
coupLiNG: MFR:__ [ JALDRDN LMopEL: S Pac o ! ;
DRIVER 1/2 M1D By: [Jrume wrr. ~[TJoriver wrr.  [Jrurcs. MATERTALS:
GUARD TYPE: (D, HHA Klrump ari class S -
PACKING: WFR & TYPE “S1ZE NO. RINGS O
MECH. SEAL: MFR & MopEL v @A TTD wrres cooe APL CODEB ST EL STEel (A&
L UL ST
<. T RNGS
AUXITLIARY PISING:
Cw. PiPE PLAN NoNE wity [les. [s.s. [weme [eire
TOTAL C.W. REQ'D. 2~ GPM. . inclupe: [ Jried mmoic. [Jvawve ¢
PACKING IHOECTION: FLUID= e __OF.  REQ'D=__gPM @.__PSIG|BASE PLATE
seaL Flush pan_2 1wt [Je.s. Bs.s.  [Mrsine Drire VERTICAL PUMPS
EXT. FLUSH FLUID= 6__ OF. REQ'D=___GPM @ PSIG | THRUST, LBS. uP, oan
AUX. SEAL PLAM , witw {Je.s. [Js.s.  [Jwsme [Jeire OTHER DETAILS PER.PAGE NO.
QUENCH FLUID=
MOTOR DRIVERS: APPROX. WETGHTS (iss ner EACH)
WO s 5. LO,reM 2SSO, FRaNE 2741 46OV Dpw/ LONZ PUMP-ONLY 4 2.5 MoTor DS 5
MWFR. L. . 0P1i 2. BEARINGS TOALL, LIBE geAale BASE G400 TURBIHE
TYPE_4om (2~ . INSUL. CLASS _12 AMPS, FULL LOAD oI TE DATA
exce. T F.Copise o - AMPS, LOCKED ROTOR |AMBIENT___OF MAX TO___ OF MiN.
very. wnivs:  [lvss [Tlvws  7HRUST cap., 1Bs. up DN insTatien  [Joupoors [linpoors
JURSINE DRIVERS: Oev__—er_-viv_ . [Jnon-nazasoous
{117 BY PuMP YEWDOR SEE PAGE__ ATTACHED COOLING WATER: TYPE
[lir oy otwers: wra. MODEL gyP F & PSIG IN, OF MAX &  PSIG OUT

APPLICABLE DOCUMENTS:
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FORM 135-80 .

FOSTER WHEELER CORPORATION CE

NTRIFUGAL PUMPS PAGE / OF /

REQUISTTTON NO. DATE

FOR Erepf-re ~/g-32 o0/~ /527 - F.W. CONTRACT/: - 189/ | j58/ = /3570 Ff30/7 &

SITEALL LA peMEE SETIen], S18UX FlerS, Seupd Ddxe 74 SUPERSEDED BY CHANGE NO
SERVICE 8746 S¢orey Poar? Cl c3 %)
NO. REQ'D / ITEMNGS._ pP-/o3 C2 Cy Co

NO. OF MOTORS REQ'D._/ _ : ITEM HOS. ,2-038 SUPPLIED BY L7/ /i 42 MOUNTED BY J42/- PR

HO. OF TURBINES REQ'D____: ITEM NOS. SUPPLIED BY MOUNTED 8Y

PUMP MFR, Tmcetselb-Pavn  SIZE & MODEL 40 MTI NC. STAGES r

OPERATING CONDITIONS, EACH PUMP: PERFORMANCE

Liguip _SLVUDGE U.S.GPM 8 PT: MIN ____ NORM OO RTD..___ lProPosaL CURYE N0. o M T 2 F
DISCH. PSIG_ 39 RTD.____RPM Z-00C ypsup (WATER), F7. _15

P.T.OF. WX____) 40  Suct. psig (max._3_) RTD..___|MIN. CONTINUOUS U.S.GPM _20

SP.Gr. AT PT__ |.1 DIFF. PS1 32 & —_IROTATION, VIEWING FROM COUPLING _C \W/

VAP. PSIA 8 FT__ 2.8 TOTAL DIFF. HEAD, FT. & |

vis. e FT_RB2 SSUY HPSHA, FT. DO WITH RATED INPELLER: _

CORR. /EROS. FROM ___ A4S I+ HYD WP, | EFFICIENCY AT RATED PolNT, %__ 45

IF EFF. IS ¥ISCOUS, WATER £FF. =

CONSTRUCTICN

NOZZLES SIZE ANS! RATING FACING  LOCATION
SUCTION . | SO FE E0vD
DISCHARGE __ 1 /2 150 EE _Tdeop

BHP: RATED _5_ NOwM _ 15 Max 77

IF HP 1S VISC., RATED WATER BWP =
MAX. TOTAL HEAD, FT. ,
MAX. POSSISLE DISCH. PRESS.:___ PSIG

case-mount  [Joewterune  PJroor  [dsracker  [iw-tine [
-sPLIT: [Jaxial  FQaaoiac

WITH RATED SUCT. PRESS. =
WiTH MAX. SUCT. PRESS. =

-youTe: [ swwele [Joousie [Joirruszm [

DHC® TESTS: _meowisep, _MiTHESSED.

-DESIGH: IS _P3IG @ °F.  HYDRO TEST_{SO FP3i6 _
-aux. comnecrs: dvewts [Jorams [oaaess [ Nov &

PERFORMANCE Nowe

HPSHR NORE

IMPELLER: DIA.: RATED 8.8, max. 8B , min. 8.8 . 1vpe CLosED

wounTiNG [T]sETwEEN searings Plovernune [
wear Rines:  [hiver omy  [Jsomw sioes  [lease oney  [Jease & inpeLL.
BEARINGS: TYPE: RaDIAL - Eoiied. ,yirusT = _CollER

DISHANTLE & INSPECT
HYDROTEST CASE
YDROTEST BOWLS

wee: [Jrine [TJrroop [TJrumwesr, [Juist  [Jrressure &R

Soegace Avsd Ye&s

COUPLING: MFR:__ N <HCDEL: N/A

DRIVER 1/2 7D 8Y: [ Jrump wrr. [ Jomiver wrr. [ Jrurch.
GUARD TYPE: _ BelLrT GumaD

MATERIALS:

[Jrume ari cLass

PACKING: MFR & TYPE NMIES SIZE HO. RINGS

MECH. SEAL: MFR & MODEL __________ MFR'S CODE APl CODE o Ni-17aRp CASE §
: e o

AUXTLIARY PIBING:
C.W. PIPE PLAN simw [des. Ds.s. Twsme TOrire

TOTAL C.W. REQ°D. _____ GPM. thewwne:  [Jriow moie.  [Jvawve "¢
PACKING INJECTION: FLUID= . 6 __ 9. REQ'D=___ ey o PSIGIBASE PLATE
SEAL FLUSH PLAN Mt [de.s. [Os.s. Omusive Jrire VERTICAL PUMPS

EXT. FLUSH FLUID= ]'/’L 8_BSOF. REQ'D=|'216PM 6 _S o PsiG [THRUST, LBS. up, DOWR
AUX. SEAL PLAM ,witi [Je.s. [s.s. Oweine Oeire OTHER DETAILS PER PAGE HO.

QUENCH FLUID=

MOTOR DRIVERS:

APPROX. WETGHTS tiss wer eacw

HP_ 77 5.5, LU, rP 35S0, FRAMEZ LS To _ 4 ov/_ZPH/ bOHZ

PUMP ONLY _ 2.7 & motor __ ) SO

MFR. T2 oorio LBEARINGS PALLIUBE _(OREAS & BASE 7S TURBINE
TYPE_do@ 2 .iNsuL. cLass IR AMPS, FULL LOAD SITE DATA

eweL. TE.EC .RisEoc AMPS, LOCKED ROTOR AMBIENT ____OF MAX TO____OF MiM.
YERY. wi1Ts:  [lvss [Tluws  THRUST CAP.. LBS. up DH. isTaLLED  [Joutooors  [Jinpoowrs

JURBINE DRIVERS:
[IiF 8y PUMP VEWDOR SEE PAGE___ ATTACHED
[lir sy orwers:  wra. MODEL BHP

Oe__-er_-viv__.  [Inon-#azamoous
COOLING WATER: TYPE

OF & PSIG IN, OF MAX &  PSIG OUT

APPLICABLE DOCUMENTS:
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FORM 0. 135- 1284 MATERIAL REQUISITION SHELL & TUBE

FOSTER WHEELER ENERGY CORPORATION EXCHANGERS
F10 SOUTH ORANGE AVENUE, “LIVINGSTON, N. :J. PAGE. /7 OF /
CONTRACT WO. /5 /597 [ REQ'N. NO. 459/~ /350 D Tonedx 74
CUSTOMERS NAME £Zp 4 -pmp - Jd 32 -000/ - /527 [Locmoai Bt X JALES  Spy o DIrce A
SUPERSEDED BY
CHANGE HO. [N -2 -3 C-4 -5 ¢-6
DATE

SERVICE OF UNIT \aJ)aTER / W ATER HEAT EXCHAVGERLTEN N0, £~/0/

SIZE 2] 6— 337  TPE B EM Conmeh  CONNECTED IN

SQ.FT.SURF.JUNIT C82239) 19 & & SHELLS/UNIT | Q. FT.SURF./SHELL ‘fF13) 13 84

PERFORMANCE OF ONE UNIT
SHELL SIDE TUBE SIDE

FLUID CIRCULATED ~WaTEr . NeaJaTen.

TOTAL FLUID ENTERING 255 CPM ) 11.500 LB/MRI(E16 aPM) dod. 750 LB/RR.
YAPOR LB/HR| " LBJHR
LIQUID . . Soo LB/HR Ao . 7SELB/uR
STEAM ' LB/HR ’ LB/HR
NON-CONDENSABLES LB/HR LBJHR

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

STEAM COMDENSED LB/HR LB/HR

GRAVITY { /

ViSCOSITY 53 2 22

MOLECULAR WE!GHT

SPECIFIC HEAT 7 BTU/LB-OF / BTU/18-OF

THERMAL CONDUCTIVITY 37 BTU/HR-FT-OF .30 BTY/HR-FT-OF

LATENT HEAT BTU/LB BTU/LS

TEMPERATURE IN /62 ' Of &5 of

TEMPERATURE OUT Fo oF Y47 OF

OPERATING PRESSURE. INLET oo (PSiA}{PSiG) J a2l (PSirY{Psia)

ND. PASSES PER SHELL / /

VELOCITY FT/SEC 2.5 FT/SEC

PRESSURE DROP - ALLOW, | CALC'D. st £.8  Psi ' st ] 2.7 PS|

FOULING RESISTANCE, MIN. .00/ ,O0 /

HEAT EXCHANGED - BTU/HR. 7,000, coo MTD CORRECTED-OF 7.8

TRANSFER RATE - SERVICE 7o 2 CLEAN Bg0

CONSTRUCTION OF ONE SHELL

DES!GN PRESSURE Eeoo PSiG /5O PS16G

TEST PRESSURE /2. DO PSIG 22< PSIG

DES!GN TEMPERATURE 20O OF /S5 e oF

TUBES ADMIRALTY No. 2 3Y  0.0. B 86 /& (AIS) LENGTH 22 ” PITCH 73/76 2 A

SHELL €. ST E & 1.0. SHELL COVER {(INTEG) (REMOV)

CHANMEL OR BONNET €. =< -rt&El CHANNEL COVER

TUSESHEET - STATIONARY <. STE &L TUBESHEET - FLOATING

BAFFLES - CROSS ¢ . STL TYPE /g <t &p, € oTFLOATING HEAD COVER

BAFFLES - LONG — TYPE IMPINGMENT PROTECTION

TUBE SUPPORTS . . Steel

TUBE TO TUBESHEET JOINT

GASKETS ASB S To S

CONNECTIONS - SHELL SIDE e "R F wr £ E RATING Sob ™ ANS/

COMNECT|ONS - TUBE SIDE N Jo" P.F, T _Jo' 2. F RATING  [SO ® AL

CORROSION ALLOWANCE - SHELL SIDE ZZ ) TUBE SIDE — IN.

CODE REQUIREMENTS A4S pfe U7, TEMA CLASS 2 7

REMARKS: { 1) NOZZLE & SUPPORT LOCATION TO BE AS NOTED OM F.W. STD. 2{BIl.}

{2) FOR GENERAL NOTES REFER T0 REQ'N. WHICH |S AN INTEGRAL PART OF THIS REQ'M
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FORM 135-20A

MATERIAL REQUISITION

@ FOSTER WHEELER PAGE  OF ;
FOR TRDA-FOSSTL ENERGY F.W.REF. 15.1591 IREQUISITION NUMBER DATE
SITE  SIOUX FALLS, SOUTH.DAKOTA 1591-1351D 1./28/76
MATERI AL _QUENCH WATER SUPERSEDED BY CHANGE NO.:
FILTER & SPARE F-106A/B CI oy
(PART OF PACKAGE A=105) €2 C5
€3 C6

A, SCOPE

Allen-Sherman~Hoff shall furnish two cartridge type filters which shall meet

the following specifications:

Type

1. PROCESS DATA

Fluid Handled

Flow

Operating Pressure
Operating Temperature

Pressure Drop
Clean
Dirty

Particle Size

Contaminant Loading
Material Weight

2. CONNECTIONS

Inlet

Outlet

Drain

Vent

Design Pressure
Design Temperature
Cartridge Material

Internal epoxy coated drum with
replacable cartridge.

Water & Crushed Slag
235 GPM

L50 PSIG

1L00F

By Allen-Sherman-Hoff
By Allen-Sherman-Hoff

100 Micron

L5 Lb/Hr. (Max.)
55 Tby/Ft.3/125 1b./f5.2

hll

hu

2"

3/l

550

200°F
Stainless Steel

BY: ] P.0.NO.




MATERIAL REQUISITION

@ FOSTER WHEELER ENERGY CORPORATION

PAGE , OF 6 .

FOR ERDA-FE

F.W.REF. 15-1591 REQUISITION NUMBER DATE
- SY{TE . STIOUX FALLS, SOUTH DAKOTA 1591-1343-B 7/28/75

MATERIAL RECYCLE CAS SCRUBBER AND PUMPS (A—-106)

SUPERSEDED BY CHANGE NO.:

é FNERGY RESEARCH AND DEVELOPMENT ADMIN.-FOSSIL ENERGY  (CI| g/g/7¢ | C%
E LOCATION-NSP-LAWRENCE STATION, SIOUX FALLS, S.D. 102 9/18/75 c5
€ | ERDA-FE — CONTRACT NO. 1l-32-0001-1521 C3[ _=/iz 75 |C6
INDEX_

I SCOPE

IT GENERAL

IIT BASIS OF DESIGN

Iv PRODUCT SPECIFICATIONS

v VENDOR INFORMATION REQUIRED

VI TURNDOWN

VIT DESIGN/MECHANICAL CONSIDERATIONS

VIITI  AVAILABLE UTILITIES

X SITE CONDITIONS

X REFERENCES

BY:W P.0.NO. SUPPL | ER:
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STER WHEELER CORPORATION

TERIAL REQUISITION NO.: 1591-1343-B

&
HANGE NO. 3

PAGE 2 OF

FORM 138~23

I

I

I1I.

SCOPE

This requisition covers the design, fabrication and supply of equipment and
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, 8-109 Recycle Gas Scrubber
B. P-106A/B Recycle Gas Scrubber - Circulating Pump & Spare

GENERAT,

A,

C.

The design of all equipment of vendor's supply will comply with all
regulations applicable to the proposed location i.e. Sioux Palls,
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).

‘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 1li-32-0001-1521 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 eguipment or the subcontract or
purchase order which is $10,000 or less.,

All instruments and controls furnished as part of this requisition shall
be identified as to make and model and be subject to purchase approval.

BASIS OF DESIGN

A.

Gas Properties

1. Composition

MOLE %
H,0 0.4l Cc-3
H2 13.91

253
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FORM 138-23

FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1591-1343-B

CHANGE NO. 3

PAGE

I1I.

BASIS OF DESIGN (Cont'd)

A. Gas Properties (Cont'd)

B.

1.

o1 Wi W

Composition (Cont'd)

MOLE %
co 19.70
Cco2 7.87
CHL L.06
N2 53.L48
Ccos Nil
NH3 0.27
H2S 0.27

100.00

Normal Flowrate:

a. 67,500 1bs/hr. (gncludes 96 1bs/hr. of condensed water)
b, 17,833 SCFM @ 60" F, 1.7 PSIA)
¢c. 691 ACFM @ inlet conditions

Density 1.63 1bs/ft° @ inlet conditions
Viscosity 0.023 cps @ inlet conditions
Compressibility Factor:ol.O

Inlet Temperature: 120°F

Inlet Pressure: 110 PSIG

Molecular Weight: 23.9

Dust to Scrubber

1.

Densities

a. Case 1 - 20 1bs/ft§ particle density
b. Case 2 - 60 1bs/ft° particle density

Design Solids Flowrate: 300 lbs/hr.

Particle Size Distribution

Micron Size WT, %
0.5 0

0.5 - 1.8 1.64
1.8 - 3.8 L.26
3.8 - 9.8 29.08
9.8 - 32 60.26
32 -100 L.76
100.0

Design Dust Loading 50.7 Gr/ACF
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FORW 138-23

FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1591-13L3-B

CHANGE NO. 3

PAGE L OF 6

IV‘

VI.

VII.

VIII.

PRODUCT SPECIFICATIONS

A, Scrubbed Vapor

l. 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.

VENDOR TO0 SUPPLY FOLLOWING INFORMATION

To confirm scrubber pressure drop (VII—B;
Water make~up to scrubber, GPM (VIII A-6

Scrubber liquid circulation rate, 1bs/hr. C~3
Blowdown (purge) GPM

Venturi throat velogity, ft. /sec.

Outlet Temperature F

Weight percent of char dust in blowdown (purge)

TURNDOWN

Scrubber must be capable to handle 33 1/3% of normal mass flowrate at
an inlet pressure of 150 PSIG.

DESIGN/MECHANICAL CONSIDERATIONS

1.
2‘

3.

L.

Temperature: 170°F C-3
Pressure: L0 PSIG
Maximum allowable pressure
drop of gas 15 PSI
(Vendor to confirm, see V-A)
Material of Comstruction - 5/64" - 410 S Clad over CS

AVATLABLE UTILITIES

AO

Make-up Water

1. Water Type Semi~-clean process water

2. Supply temperature 150°F

3. Supply pressure 500 PSIG

L. Dissolved Gases LOO PPM NH_.. Also traces of HZS and 002
5. Dissolved Solids 50 PPM TDS (

6. Quantity Available 3000 1bs/hr (6 GPM) Maximum

255



FOSTEK WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1591-1313-B
CHANGE NO. 3 PAGE 5 OF

FORM 136-23

VIII AVATLABLE UTILITIES (Cont'd)

B. Power - Motors

1/2 HP and below - 115 V, 1 ¢, 60 HZ
3/L HP to 150 HP - L460 V, 3 ¢, 60 HZ

Clags I - Group D - Division 2
Class IT - Group F - Divison 2

I, SITE CONDITIONS

1. Mtitude (above sea level) - 1315 FT

2. Atmospheric Pressure - 1u60 PSIA

3, Design Temp. Summer - 93°F o

Winter - - 25°F

lio Location - Outdoor

5. Type of Operation - Continuous

6. Barthquake & Wind Loading - (SEE SPEC. 1590-40A1)
Xe REFERENCES

(Shall be considered part of this requisition)

1590-10A1 Welded Unfired Pressure Vessels

1590-31A3  Centrifugal Pumps

1590-3843 Induction Motors

1590--L0A1 Wind, Snow & Barthquakes Loading

1590-504A2 Gaskets & Surface Finish for Bolted Flange Joints

1590-504L Dim. of Non-Std. Gaskets & Surface finigh for proper Compression
1590-~92A1 Preparation of Shipment

1590-96A2 Bquipment Noise Control

1590~1100B General Notes -~ Vessels

1590-1300B General Notes - Mechanical
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.5-80

FORM,

FOSTER WHEELER CORPORATICON CENTRIFUGAL PUMPS PAGE 6 OF 6
. REQUISTTION NO. DATE
FOR  FERDA-FE F.W. CONTRACT 15-1591 | 1591-1343-B 7/28/75
SITE__STOUX FALLS, SOUTH DAKQTA SUPERSEDED 3Y CHANGE NO.
SERVICE RECYCIE GAS SCRUBRER-CIRCULATING PUMP & SPARE Cl C315-11-76C)>
NC. REQ'D 2 ITEM NCS. ©P-106 A/B C2 Cy CH
NO. OF MOTORS REQ'D. 2 ITEM Hos. M-106A/B suppLiED BY MOUNTED 8Y
NO. OF TURBINES REQ'D___ : ITEM NOS. SUPPLIED BY MOUNTED BY
PUMP MFR. SIZE & MODEL ‘ MC. STAGES
OPERATING CONDITIONS, EACH PUMP: PERFORMANCE
LIQUID U.S.GPM & PT: MIN ___ NORM __ RTD.____]PROPOSAL CURVE HO.
DISCH. PSIG _ RTD.____{RPM NPSHR (WATER/, FT.
P.T. OF. (MAX____| SUCT. PSIG [ MAX. ' RTD._____IMIN. CONTINUOUS U.S.GPM
SP.GR. AT PT DIFF. PSI _____|ROTATION, VIEWING FROM COUPLING
VAP. PSIA & PT TOTAL DIFF. HEAD, FT.
VIS, 8 PT NPSHA, FT. _IWITH RATED IMPELLER:
CORR./ER0OS. FROM HYD HP. EFFICIENCY AT RATED POINT, %
IF EFF. IS ¥1SCOUS, WATER EFF. = ____
CONSTRUCTICN BHP: RATED NORM MAX
NOZZLES SIZE ANS! RATING FACING  LOCATION IF HP IS VISC., RATED WATER BHP =
SUCTION MAX. TOTAL HEAD, FT.
DISCHARGE MAX. POSSIBLE DISCH. PRESS.: __ PSIG
WITH RATED SUCT. PRESS. =
cASE-MouNT  [J centeruine  [Jroor  [eracker [Jin-vive [ WITH MAX. SUCT. PRESS. =
-SPLIT: [Jaxiar  [TJrapiaL :
-yoLuTe: [Jsivate [Joovste [Jotrruser  [J SHOP TESTS: _REQUIRED _WITNESSED
-DESIGN: PSIG € °F.  HYDRO TEST PSIG PERFORMANCE
-aux. conneers: [Jvents [Joramns [Jeaces [ PSHR
IMPELLER: DlA.: RATED , MAX. , MIN. TYPE
MOUNTING [T]BETWEEN BEARINGS [ Joverwune [ DISMANTLE & INSPECT
wear Rings:  [Jiweer oney  [Cleote sioes  [Jease oney  [Jcase s 1MPELL. HYDROTEST CASE
BEARINGS: TYPE: RADIAL - ,THRUST = YDROTEST BOWLS
wee: [Jrine [Jrooo [Jruimeer [Jmist  [Jrressure
COUPLING: MFR: .MODEL :
ORIVER 1/2 M7D BY: [Jpump wrr. [TJoriver mrr.  [JPurch. MATERTALS:
GUARD TYPE: [Jeump api cLASS
PACKING: MFR & TYPE SIZE NO. RINGS 0
MECH. SEAL: MFR & MODEL MFR'S CODE API CODE
AUXTLIARY PIBING :
C.W. PIPE PLAN Mt [es. [Os.s. Orusive [Oeire
TOTAL C.W. REQ°D. GPM. tncLUDE:  [CJFiow iwpic.  [Jvawve et
PACKING INJECTION: FLUID= 6 __°F. REQ'D=__gpm ¢__ PSIG |BASE PLATE
SEAL FLUSH PLAN Mt Jes. Os.s. Orusive reiee VERT ICAL PUMPS
EXT. FLUSH FLUID= @___OF. REQ'D=___GPM € PSIG | THRUST, LBS. uP, DOWN
AUX. SEAL PLAN Cwith [Jes. [Os.s. DCrusme  [Jeire OTHER DETAILS PER PAGE NO.
QUENCH FLUID=
MOTOR DRIVERS: APPROX. WETSGHTS (LBS NET EACH/
HP S.F.__meM___ FraMe___, LU60 v/ 3py/ 60 4 PUMP ONLY __ MOTOR
MFR. .BEARINGS Ball ,luse _Greasge BASE TURBINE
TYPE Sg. Cage -INSUL. CLASS __ B AMPS, FULL LOAD o1 TE DATA
ENCL. .RISEOC _____ AMPS, LOCKED ROTOR | AMBIENT _Q3°F MAX TO_2EPF MIN.
vERT. uniTs:  [Jvss [Tlyns  THRUST CcAP., LBS. up DN. insTALLED TFoutooors  [TJinDOORS
TURSINE DRIVERS: el -erDoiv2. [Jnon-nazaroous
[JiF BY PUMP YENDOR SEE PAGE___ ATTACHED COOL ING WATER: TYPE
[Jir BY OTHERS: MFR. MODEL BHP OF & PSIG IN, OF MAX &  PSIG OUT
APPLICABLE DOCUMENTS: 1590-3143 '
1590-384A1
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MATERIAL REQUISITION

@ FOSTER WHEELER PAGE 1 OF .

FORM 135-204

FOR E.R.D.A. - FE F.W.REF. 15-1591 {REQUISITION NUMBER DATE
SITE ~NSP Lawrence Station Sioux Falls, S.D. 1597-13L9A 3/28/76
MATERIAL _Start-up Gas Scrubbing System {A-107) SUPERSEDED ‘BY CHANGE No,:

Cl] 5h7/16 c4

¢2 c5

€3 C6

INDEX
T.  Scope

II. Basis of Design
III. Vendor Information

IV. Design/Mechanical Information

V. ‘Utilities

VI. ~Site Conditions
VII. Bid Requirements

VIII. @ References

[ev:om ] P.0.x0. SUPPLI ER:
| | 258



STER WHEELER CORPORATION
TERIAL REQUISITION NO.: 1591-13494

CHANGE NO. PAGE 2 OF 5
I. SCOPE

FURM J13B*Z3

II.

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 Falls, South Dakota. Vendor shall quote a complete package, including
all of the equipment required to perform the scrubbing operation as outlined
herein and listed below.

Item No, Description c-1
8-116 First Start-up Scrubber
S-117 Second Start-up Scrubber
(Vendor to advise if required)
P-116 First Start-up Scrubber Pump
P-117 Second Start-up Scrubber Pump

(Vendor to advise if required)

Vendor may offer an alternate scheme. Erectioan of equipment will be by others.
The scope of supply includes all instruments & controls for operation.

BASIS OF DESIGN

A. Gas Properties

1. Fluid Type: Effluent gas from a coal zasifier during start-up.

2. Compositions Coal Case Char Case Light-off Case C-1
(Case &) (Case B) (Case C)
Components Volume % Volume % Volume %
Hs0 55.39 66.56 67.72
H, L.56 4.06 3.91
Cco 5.25 1.42 1.39
€Oy 5.60 6.46 6.23
Ny 27.22 21.20 20.75
CH 1.51 0 0
Hzé 2L 0 0
Ccos .03 0 0
NHj .20 0 0
TOTAL 100,00 100.00 100.00
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FOSTER WHEELER CORPORAT!ON
MATERIAL REQUISITION NO.: 15)1-13)04

FORM 136-23

CHANGE NO. PAGE 3 OF ¢
II. BASIS OF DESIGN (Continued)
Local Case Char Case Lightoff Case
3. TFlowrate (Case 4) (Case B) (Case C)
a. Pounds/Hour: 153,250 142,850 73,210
b. Moles/Hour: 6,96l 6,707 3,451
c. ACPM @ Inlet: 5,260 5,471 8,833
lio  Operating Inlet Temp, O, 321 343 269
5. Operating Inlet Press, PSIA: 176 176 56
6. TDensity, Lbs./Ft3 @ Inlet: 0.49 0.4 0.14
7. 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, 198 80 2l
Grains/ACF:
3. Particle Denaity 20 Lbs./Ft3 to 60 Lbs./Ft for all c-1
three cases.
L. Particle Sigze Distribution for Design Flow Rates:
Lbs. /Hour
Micron Size (Case 4) (Case B) (Case C)
< o. 0 0 0
QSto%?w 8 3 2
1.79 to 3.78 20 6 N
3.78 to 9.77 135 52 28
9.77 to 13.28 97 37 20
13.28 to 32.02 6L7 2l9 133
32,02 to 64.32 1423 sLT 293
6l,.32 to 100 1553 597 320
100 to 109.49 388 149 80
109.49 to 186 252} 970 520
186 to 212 711 273 147
212 to 278 1,2l - _
212 to 283 - - 293
212 to 298 - 8L7 -
8930 3730 18140
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FOSTER WHEELER CORPORATION
. MATERIAL REQUISITION NO.: 1591-13L9A
CHANGE NO. PAGE |,  OF ¢

II. BASIS OF DESIGN (Continued)

C. Tars, Oils & Naphtha Cc-1

The feed to the scrubber may contain traces of tars and oils. The feed
to the scrubber will contain 180 1bs/hr naphtha.

D. Product Specification

The clean scrubbed vapor from the unit should contain not more than 1.0
grains/ACF.

E. No cooling duty is required.

ITI. INFORMATION VENDOR TO SUPPLY

A. YVendor to confirm scrubber pressure drop (see IV C).
B. Vendor to give outlet temperature (see II E).

IV. DESIGN/MECHANICAL CONSIDERATIONS

A. Design Temperature: L5O°F

B, Design Pressure: L85 psig C-1
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 ViAs1l.a)

V. AVAILABLE UTILITIES

A. Available Utilities
1. Mgke-up water
a. Maximum available flow rate: 96,761 1b/hr
b. Supply temperature max.: 222°F

c. Supply pressure: 285 psia (upstream of scrubber control valve)

FORM 136-23

d. Dissolved gagses: water is saturated with NHB’ ¢cos, st, 002 @ éZZOF.

e. Disgsolved solids: Trace amount of solids. Solids are similar to
those described herein.
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FOSTER WHEELER corzgomgaou
MATERIAL REQUISITION NO.: 1591-13L94A
CHANGE NO. PAGE 5  OF

FORM 1368-23

V. AVATLABLE UTILITIES (Continued)

B: Power-Motors

Looov, 3 ¢, 60 HZ
L60V, 3 ¢, 60 HZ
115V, 1 ¢, 60 HZ

200 HP & Above
3/, HP thru 150 HP
1/2 HP & Below

Class I =~ Group D ~ Division 2
Class II - Group F ~ Division 2

(Vendor to advise connected loads at each voltage level)
C. Power-controls - 115V, 1 ¢, 60 HZ.
D. Instrument Air (Dew Point (=) LO®F, 100 PSIG).

VI. SITE CONDITIONS

1. Altitude (above sea level) - 1315 T
2. Atmospheric Pressure - 14,0 PSIA
3. Design Temp., Summer - 93°F
Winter ~ (=) 25°F
lie TLocation - Outdoor
5. Type of Operation -  Continuous
6. Earthquake & Wind Loading - (See Spec. 1590-L0A1)

VII. BID QUQTATION REQUIREMENTS

A. Bquipment 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 be supplied by other and a list of items provided
by vendor.

D. Spare parts lists, safety instruction sheets & other data as required.

VIII. REFERENCES

(Shall be considered part of this requisition)

1590-1041 Welded Unfired Pressure Vessels

1590-3143 Contrifvgal Pumps

1590-3843 Induction Motors

1590-,0A1 Wind, Snow & Earthquakes Loading

1590-5042 Gaskets & Surface Finish for Bolted Flange Joints

1590-50AL Dim. - of Non-Std. Gaskets & Surface finish for proper Compression
1590-92A1 Preparation of Shipment

1590-96A2 Equipment Noise Control

1590-1100B General Notes - Vessels
1590-1300B Ceneral Notes = Mechanical
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MATERIAL REQUISITION

@ FOSTER WHEELER CORPORATION PAGE1 oOF 12
FOR United States ERDA-FE F.W.REp15-1591 REQUISITION NUMBER DATE
SITESiouX FTalls, South Dakota 1591-1252-B 9/17/75

MATERIAL Waste Heat Exchanger (D-135 & E-117)

SUPERSEDED BY CHANGE NO.:

(A-10%)

Cl12/25/76 c4

Energy Research & Development Admin.-Fossil

€2} 3/17/76 €t

knergy--Location-NSP-Lawrence Sta.,S5ioux Falls

3 C6

O .U,

I. WASTE HEAT EXCHANGER PACKAGE
ITI. 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)

I. WASTE HEAT EXCHANGER PACKAGE
A. SCOPE

This requisition covers the design,

supply of an unfired waste heat exchanger, which

upon cooling the gasifier effluent g
pressure steam.

The package shall include the steam drum, Item D-135,

process gas waste heat exchanger, It

package shall also inlcude steam/water piping, valving

(stop valve, relief valves, blowdown

and instrumentation from inlet feedwater connection

on steam drum to steam outlet connec
drum.

All cbmponents in the steam/water ci
and stamped in accordance with ASME
Power Piping ANSI B31.1. The chanmne

exchangers shall be built and stamped in accordance with

ASME Code Sect. VIITI.

For clarity see sketch attached to this requisition. It is

to be noted that all process gas pip

process gas piping are by others, however, the sizing

information of the restriction tube
bypass and the control valve in the
is the vendors responsibility.

fabrication and

as generates high

em E~117. The
valves per code)
tion from the steam
rcuit shall be built

Code Sect. I and
1 side of the

ing and controls in the

(RO) in the E~117
gas outlet of E-117

BY:%@-J P.0.NO. SUPPLIER:
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I. WASTE HEAT EXCHANGER PACKAGE

B.

GENERAL

The process waste heat exchanger, the restriction tube
bypass, and the control valve in the ocutlet 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 informatiom 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 3811 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 level 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

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 1bs/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 level and minimum operating

level. ‘
3. Entrainment Eliminators: to be sized for 125% of

normal steam flow.
264




&STER WHEELER CORPORATION
PMATERIAL REQUISITION NO.:  1591-1252-B

CHANGE NO.

PAGE 3 OF

12

C.

F.

IT, STEAM DRUM (cont.)

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.

STEAM
1. Flowrate

a. From E-117: 79,864 1bs/hr
b. From D-135: 82,788 1bs/hr

2. Temperature: saturated at steam drum pressure (537°F)
3. Steam Drum Pressure: 930 PSIG, Operating

FEEDWATER

1. Flowrate: 80,671 1lbs/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 407 make-up
from a demineralization plant with the remainder
being returned condensate.

4, Make~up water analysis:

Alkalinity: 1 PPM Max.

Total Hardness: NIL

Sulfates: NIL

Chlorides: NIL

Silicon (as Si02): 0.4 PPM Max.
Total dissolved solid: 8 PPM Max.
pH: 7.5-9.0

« Turbidity: 1less than 5 Jackson Units

2P FA D D O

CIRCULATION RATIO (MINIMUM)

20 1bs BFW/1 1bs steam (19 1lbs water/l 1b steam at outlet)
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II. STEAM DRUM (cont.)

G.

H.

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 connection
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:

Two relief valves

Pressure gauge

Vent valve and blind flange

Blowdown valve set for intermittent blowdown
Blowdown valve set for continuous blowdown
Globe stop valve

Periscope to view water level from grade
Chemical feed connection

High and low level alarm switches

Level indicator

Water level transmitter

o

e

®

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.

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 1.07 blowdown.
2. Intermittent Blowdown

Vendor to specify quantity and intervals for inter-
mittent blowdown.

OPERATION

1. The drum shall be suitable for continuous duty in
outdoor installation.

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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J.

II, STEAM DRUM (cont.)

CHEMICAL TREATMENT

1. Coordinated phosphate~pH addition will be added to
control corrosion in steam drum.

DESIGN CONDITIONS

1. Pressure: By Vendor (but not less than 1000 PSIG)
2. Temperaturej; By Vendor

REQUIRED STEAM QUALITY

Vendor to guarantee that the solids in the steam shall
not exceed 1 PPM when the total solids in the drum
equals 1250 PPM.

III. PROCESS WASTE HEAT EXCHANGER E-117

A.

SCOPE

A single, unfired waste heat exchanger shall be
designed and supplied to accomplish the duty
specification given herein.
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ITI. 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. 7
Hy0 9.5
H2 12.4
Co 17.5
002 8.5
CH4 3.6
N2 47 .5
H2S 0.5
cos 0.5
NHj

100.0

This gas will be cooled and as a result, high pressure
saturated steam will be generated. (See Heat Exchanger
Specification Sheet Page 10 ).

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 1bs BFW/1 LB steam (19 1bs
water/1l 1b steam at outlet).

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 lbs/hr entering at 225°F and exiting
at 240°F )
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IITI.PROCESS WASTE HEAT EXCHANGER E-=117 (cont.)

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 entrained char
particles, contained in the process gas.

1. Char Properties

a. Flowrate

Normal: 580 1bs/hr
Design Max.: 1180 lbs/hr

b. Particle size distribution

Microns WIZ
{32 99.4
32 ~-.100 0.6
100.0

¢c. Char Particle Density

20 1bs/ft3 to 60 lbs/ft-

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 ——wmm—/; C + 02

7

a. Estimated formation: 600 1bs/hr
b. Particle size: less than 0.5 microns
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ITL. PROCESS WASTE HEAT EXCHANGER E-117 (cont.)
G, TURNDOWN
The waste heat exchanger shall be designed to operate
at as low as 407% capacity. The inlet tubeside pressure
varies approximately linear with exchanger throughput
as noted below.
Inlet Gas Flow Exchanger Inlet Tubeside Gas Mol
1bs/hr Capacity % Temp 5 Press.,PSIG 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 control 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 steam superheater when either-at design

or turndown capacities .and conditions.
Note that under alternate high temperature operation,

with a 2100°F inlet temperature, that the outlet temperature
will be approximately 1180°F,
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FORM NO. 135-1284 MATERIAL REQUISITICN SHELL % TUBE
FOSTER WHEELER CORPORATTON EXCHANGERS:
‘ . . H10 SOUTH ORANGE AVENUTZ., LIVINGSTON. N. J. PAGE 9 OF 12
CONTRACT No. 15-1591 I REQ'N. No. 1593-1252A " Topate 2/25/76
CUSTOMERS NAME United States E.R.D.A. [LocATion Sioux Falls, South Dakota
Fossil knergy SUPERSEDED B8Y
CHANGE NO. C-1 ¢-2 ¢-3 c-4 -5 -6
DATE 2725776
SERVICE OF UNIT Process Gas Waste Heat Exchanger I TEM N0, E-117
SIZE , TYPE (HORNL) COMNECTED IN
SY.FT.SURF./uNIT ‘FFPeY SHELLS/UNIT SQ. FT. SURF. /SHELL (FTTES
PERFORMANCE OF ONE UNIT
; SHELL SIDE (Note 5 TUBE SIDE
FLUID CIRCULATED Boiler Feedwater Process Gas
TOTAL FLUID ENTERING 1,597, 280 LB/HR 197,783 LB8/HR
VAPOR {  Tmm=m= CB/HR] T T T L8/HR
LIQUID 1,597,780 LB/HR| - LB/HR
L LB/HR 13,633 LB/HR
© NON-CONDENSABLES | ~ —===== LB/HR 184,100 LB/HR
FLUID (VAPORIZED){CONDENSED) 79,864 LB/HR|  —==——- LB/HR
STEAM CONDENSED |~ ======= (8/HR|] T LB/HR
GRAVITY A
VisCoSiTy , CPS J U.0451@1800°F;0.035 @ 1000 F
MOLECULAR WEIGHT 13 24.77 (wet gas)
SPECIFIC HEAT BTU/LB-°F 0.34 o BTU/LB-PF
THERMAL. CONDUCTIVITY .05@14009F;.03C@1020 Kqdur-rr-oF
LATENT HEAT 5616 BTU/LE BTU/LB
TEMPERATURE . IN 537 OF 1800 E3
-TEMPERATURE OUT 537 of 996 of
OPERATING PRESSURE. INLET 935 (psic) {(See Sect.I.G) 430 (Psig)
NO. PASSES PER SHELL
VELOCITY FT/SEC FT/SEC
PRESSURE DROP - ALLOW. | cALc'D. Natl.Circpsy| PSI 10 est PS|
FOULING RESISTANCE. MIN. 0.001 (See Sect., I.F.)
HEAT EXCHANGED - sTufnR. °4,248,000Inotes »  MTD CORRECTED-OF
TRANSFER RATE - SERVICE &5, 6, &7) CLEAN
CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE L1025 P3G 490 PSiG
TEST -PRESSURE PS1G PSIG
DESIGN TEMPERATURE 590 oF 2150°F inlet/ 1250 SF
TUBES NO. 0.D. BWG AYS LENGTH PITCH outled
SHELL 1.D. SHELL COVER (INTEG) (REMOV) |
CHANNEL OR BOMMET CHANNEL COVER
TUBESHEET - STATIONARY TUBESHEET - FLOATING
BAFFLES - CROSS TYPE FLOATING HEAD COVER ]
BAFFLES - LONG TYPE TMPINGMENT PROTECTION (208 3=TULZ)7BTU7 11
(a) Shell side duty (79,8641bs /hr. ) (661.6BTU/hr. )+ (100,000Ibs.7hr. )«
(b)) Tube side duty (197,7021bs/hy. gasy {1000 T-004 Ty (W24 TTU/1L 0 &
(580 1bs/h~v. CHAR) (18ONVF = GURCFY ¥ [, &7, RTITEY = 3
CONNECTIONS - SHELL SIDE IN ouT “RATING
COMNECTIONS - TUBE SIDE iIN20"T.D. 4 ourl77I.D. Min. grating
CORROSION ALLOWANCE - SHELL SIDE <Refractomy TUBE SIDE IN.
CODE REQUIREMENTS TEMA CLASS
REMARKS: (1) NOZZLE & SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 21BI{.
(2) FOR GENERAL MOTES REFER TO REQO'H. WHICH 18 Au mTFGnM PAm n§ THIQ feFo'N
'(3) Plus gas will contain solids. See Section I.F )
(4) Sensible heat of solids was accounted tfor in duty givVen T
5) 100,000 lbs/hr. of BFW at 225°F enters the snell at the
gas inlet and exits at 240YF for cooling of dimmy TULE SHEEL™

271



TLT

SATORATED
ST EAM
& =37°F
STEAM DROM PRE REATED PBFW
D-135 f €0,677 LBS /He |
l’ & =37°F
BLow DO WN
=Yalyl L%/uz
BEW
oo, 000 L%e/ufz"
@ 125°F el
¢ BEW PREWEAT ER
?&wwéé%+2%mx@k/l /ﬁ\ Cayonwj}k\?mxﬁﬁcms
‘800°'F : —w\ ha
E-117 w\ /} QZ;) IZESID , C WA
PROCESS GAS E-NE ] o0 F
WASTE EAT EXCHANGER 537°F STEAM  SOTERBIEATER
< (By oTr=es)
\ 2 4O°F
v
i ExcEss BFW

SUPER HEATED ST
qq, g0t LS/ HE @

oo °F

g 9qoo P54

To PEAEREATOR
m)?,zq LBs/H‘Q
@ 24o°%

® . .

"GN J9NYHD

STON NOILISINQGIY v Iy3iyn
ROTLVHGAU0D Y37133HM 431504

VZ6TI-T6S81




. FOSTER WHEELER CORPORATION )
MATERIAL REQUISITION NO.: 1591-1252-B S
CHANGE NO. | PAGE 11 OF 12

1Vv. 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.

¥. 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 waste heat exchanger
shall not be included as part of this specification,
however, vendor shall supply a preliminary loading
diagram to facilitate foundation design.

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.

FORM 138-23
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IV. NOISE LEVEL

Noise levels shall be in accordance with the latest OSHA
standards and FWEC Spec. 1590-96A2.

V. INSPLCTION
For all equipment subject to the ASME Power Boiler Code, the
vendor shall .submit reports to the Chief Inspector, Process

Plants bivision of Foster Wheeler Energy Corporation.

VI. SITFE CONDITIONS

FORM 136~-23

1. Altitude (above sea level) 1315 ft.
2. Atmospheric Pressure 14.0 'PSIA
3 Nesign Temperature - winter (=) 250F
- summer (+) 93°F
4. Location Outdoors
5.. Type of Operation Continuous
6.. Earthquake Zone . I
! 7. Wind Loading 1590-40A1
) 8. Design Snow Loading 35 PSF

VIT. UTILITIES AVAILABLE

Steam @ 60 psig and 250 psig

i VIII. JOB SPECIFICATIONS

1590-10A1 - Welded Unfired Pressure Vessels
1590~21A1 - Tubular Exchangers

1590-40A1 - Wind, Snow & Earthquake Loading
b 1590-46A1 - Structural Steel

: 1590-46B19.1 & .2 - Platforms

1590-46B20.1 - Stairs & Rails

1590-46B21,1 & .2 = Ladders & Cages
1590-92A1 - Preparation of Shipment
1590~96A2 -~ Noise Spec.
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