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NOTICE

Certain data has been deleted from this volume and it is 
termed "proprietary" by the Amoco Production Company.

Anyone wishing to obtain additional information, or wishes 
to use the process reported herein, should contact:

Standard Oil Company (Indiana)
Patents and Licensing Department
P.0. Box 591
Tulsa, Oklahoma 7^102

Attention: Mr. Arthur Me Ilroy, Director
Exploration and Production 
Patents and Licensing
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Section 1
INTRODUCTION

1.1 SCOPE

Section 400 of the Coal Gasification/Combined Cycle Pilot Plant is 
designed to recover 1355 Ib/h of molten sulfur by the Claus process. The 
sulfur is recovered from the sour water stripper gas of Section 200 (Water 
Wash, Sour Water Stripping, and Sludge Removal Unit) and from the acid gas of 
Section 300 (Selexol™ Unit).

The unit basically consists of the following major components:
• An air blower
• An air and acid gas preheater
• A muffle furnace
• A waste heat exchanger
• Four reactors and four condensers
• Three reactor feed heaters
• A sulfur pit and a sulfur storage tank
® A sulfur scrubber
• Three sulfur pumps.
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1.2 DESIGN BASIS

1.2.1 Molten Sulfur Product

Battery Limit Conditions:

1.2.2

Pressure (lb/in2) * 0
Temperature (°F) 275

Flow Rate (Ib/h) 1355

Acid Gas Feed (from Section 300)

mol % Design Case Expected Cas
H2 0.04 —

h2o 5.19 5.12
CO 0.07 0.08
n2 0.07 0.08
co2 78.33 76.98
H2S 14.94 16.15
COS 1.21 1.38
CH.4 0.11 0.13
nh3 0.04 0.08

Total 100.00 100.00
Flow Rate:

lb*mol/h 281.2 240.2

Ib/h 11,612 9,899

Battery Limit Conditions:
Pressure (lb/in2) 11

Temperature (0F) 110

*A11 pressures are gauge unless otherwise indicated.
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1.2.3 Sour Water Stripper Gas Feed (from Section 200)
mol %

h2o
CO
n2
co2
H2s
CH.4
NH„

Design Case 
0.25 

25.37 
0.50 
0.50 
32.59 
1.00 
0.25 
39.54

Total 100.00
Flow Rate:

Ib'mol/h 40.2

Ib/h 1,058
Battery Limit Conditions: 

Pressure (lb/in2)

Temperature (°F)

Expected Case 
0.11 
27.49 
0.21 
0.21 
31.32 
3.82 
0.11 
36.73

100.00

94.2

2,490

12
201

1.2.4 Turndown Operation
The unit is designed to be capable of stable operation at 43 percen 

of the design case operation.
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1.3 DESIGN COMMENTS

1.3.1 Flow Scheme
The sulfur recovery unit design is based on information licensed from 

the Amoco Production Company (AMOCO). Particular attention has been paid to 
the design of the muffle furnace, so that it will handle the ammonia contained 
in the sour water stripper gas feed, and to the design of the first reactor in 
which most of the carbonyl sulfide and carbon disulfide produced in the furnace 
are converted to hydrogen sulfide.

The unit is designed for two operating cases. The expected case 
defines the most likely feed gas composition and represents the maximum ammonia 
flow to the unit. The design case defines the minimum ammonia flow to the 
unit. In general it has been used for the design of equipment, because this 
case requires more supplementary fuel gas to the furnace, resulting in larger 
mass flows through the unit. Four catalytic reactors are provided to obtain 
an overall sulfur recovery efficiency of 92 percent for the expected case.

1.3.2 Muffle Furnace

A specifically designed muffle furnace has been developed in conjunction 
with Amoco Production Company to ensure that the ammonia contained in the sour 
water stripper gas stream is reduced to a suitable level in the furnace effluent. 
Operating experience indicates that by combusting the ammonia under proper 
conditions plugging problems caused by ammonium salt formation and deposition 
can be avoided.

AMOCO has found that the ammonia can be converted to nitrogen and water 
vapor in the furnace by carefully controlling the furnace temperature, the 
residence time, and the hydrogen sulfidessulfur dioxide ratio. A two-zone 
furnace design has therefore been developed. All the sour water stripper gas 
feed from Section 200, all the combustion air, and part of the acid gas feed 
from Section 300 are fed to the first zone, where ammonia conversion takes 
place. To obtain the required temperature in this zone, the acid gas and air 
are preheated. A supplementary fuel gas burner is provided, because the acid 
gas has a low hydrogen sulfide concentration. The balance of the acid gas 
feed from Section 300 is fed to the second zone of the furnace, where it is 
combined with the effluent from the first zone to produce a gas stream which 
has a standard hydrogen sulfide:sulfur dioxide ratio of 2:1 after the first 
reactor.

1.3.3 Air and Acid Gas Preheater
A heater is provided to preheat the air, sour water gas, and acid gas 

fed to the furnace to 800°F. This heater is normally fired with fuel gas, but 
provision has been made for fuel oil firing when fuel gas is not available.



1.3*U First Reactor
AMOCO has made extensive studies on the hydrolysis of carbonyl sulfide 

and carbon disulfide to hydrogen sulfide and carbon dioxide. These by-products, 
carbonyl sulfide and carbon disulfide, are characteristically produced in the 
furnace of a sulfur unit. Based on the AMOCO data, a "hot" reactor, operating 
at yOO°F, has been provided immediately downstream of the waste heat exchanger 
to maximize the carbonyl sulfide and carbon disulfide hydrolysis and improve 
the overall sulfur recovery efficiency. A Rhone Progil catalyst, type CRS-21, 
has been selected for this first reactor since this catalyst has been specifi­
cally developed to promote carbonyl sulfide and carbon disulfide hydrolysis.

1.3.5 Second, Third, and Fourth Reactors
A total of four catalytic reactors has been provided to maximize the 

overall sulfur recovery efficiency. The second, third, and fourth reactors are 
designed for a dew-point approach of 25°F. As high-pressure steam is available 
at the plant, steam-heated exchangers have been selected to reheat the feed 
gas to each of the reactors, since this method also maximizes the sulfur 
recovery efficiency. The second and third reactors contain Rhone Progil catalyst, 
type CR, which has proved to have a high activity and good mechanical properties. 
Rhone Progil catalyst type CR-32 has been specified for the fourth reactor, 
since this catalyst has high activity for the Claus reaction and shows low 
sensitivity to sulfate poisoning.

I.3.6 Sulfur Scrubber

A sulfur scrubber is provided downstream of the final condenser to 
cool the tail gas to 280°F and thus maximize the sulfur recovery efficiency.

1.3.7 Sulfur Storage and Loading

The liquid sulfur produced in the unit is collected in a storage pit 
and then transferred to a 20-day sulfur storage tank. A 200 gal/min loading 
pump is provided to transfer the sulfur product from this tank to tank cars.
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1.4 PROCESS DESCRIPTION

The process flow through the unit is shown schematically on Process 
Flow Diagram 1521-1-50-63, page 17.

Acid gas from Section 300 flows to the Acid Gas Knockout Drum (D-401), 
where condensed entrainment will be knocked out. Dry acid gas is allowed to 
flow to the acid gas coil of the Air and Acid Gas Preheater (H-402).

Sour water stripper gas from Section 200 flows to the SWS Gas Knockout 
Drum (D-402) where condensed entrainment will be knocked out. Dry SWS gas is 
allowed to flow to the SWS gas coil of the air and acid gas preheater.

Process air from the Air Blower (C-401) is divided into two streams.
One stream is ratio-controlled by the combined acid gas and SWS gas flows to 
supply oxygen needed for the stoichiometric combustion of these sulfur-containing 
gases. This airstrearn flows to the air coil of the air and acid gas preheater. 
[Another airstrearn flows to the Fuel Gas Burner (BR-402).]

All three streams of acid gas, SWS gas, and process air are heated to 
800°F in separate coils in the air and acid gas preheater. About 55 percent 
of the hot acid gas, mixed with the hot SWS gas, is burned with the hot air 
through the Acid Gas Burner (BR-401). The flame in Zone 1 of the Muffle 
Furnace (H-401) is boosted to 2600°F to burn off the ammonia by the hot flame 
from the fuel gas burner, while part of the hydrogen sulfide is oxidized to 
sulfur and sulfur dioxide.

4 nh3 + 3 °2 “ 2 n2 + 6 H20 (1)
2 H2S + °2 2 s + 2 H20 (2)
2 h2s + 3 °2 = 2 S02 + 2 H20. (3)

The remaining hot acid gas (about 45 percent) goes through a flow- 
control valve and enters Zone 2 of the muffle furnace. When it is mixed with 
the hot flame from Zone 1, its ammonia content will be almost completely 
eliminated when the furnace effluent leaves at about 2270 to 2280°F.

The hot furnace effluent is cooled to about 700°F after passing through 
the Waste Heat Exchanger (E-401), wherein 250-lb/in2 steam is generated. This 
steam is sent to the 150-lb/in2 heater. The waste heat exchanger effluent 
flows through the First Reactor (R-401), wherein most of the carbonyl sulfide 
and carbon disulfide are converted to hydrogen sulfide and sulfur vapor.

COS + H20 = C02 + H2S (4)
CS2 + 2 H20 = C02 + 2 H2S. (5)

Most of the sulfur vapor is condensed in the First Sulfur Condenser 
(E-402). The molten sulfur is drained by gravity to the Sulfur Pit (TK-401).
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The condenser effluent gas is heated to 401°F in the Second Reactor 
Feed Heater (E-406) before entering the Second Reactor (R-402), wherein more 
sulfur is formed from the reaction between hydrogen sulfide and sulfur dioxide.

2 H2S + S02 = 3 S + 2 H20. (6)

Sulfur vapor is condensed in the Second Sulfur Condenser (E-403).
Molten sulfur is drained to the sulfur pit, and effluent gas flows to the 
Third Reactor Feed Heater (E-407). In a similar manner, the hydrogen sulfide 
and sulfur dioxide gases flow through the Third and Fourth Reactor (R-403 and 
R-404) system and more sulfur is recovered.

The effluent gas from the Final Sulfur Condenser (E-405) is scrubbed 
with a countercurrent flow of molten sulfur in the Sulfur Scrubber (T-401) to 
condense as much sulfur vapor as possible. The molten sulfur is circulated 
from the sulfur pit to the sulfur scrubber by the Sulfur Circulating Pump (P-401). 
After scrubbing, the molten sulfur flows by gravity back to the pit. The 
scrubbed gas is vented to the Incinerator (H-701) in Section 700 (Support 
Facilities).

Molten sulfur from all four condensers, 1.51 gal/min or 2174 gal/d, is 
collected in the sulfur pit, which has a capacity of 8420 gal or 3.87 days’ 
production. Sulfur in the pit is transferred to the Sulfur Storage Tank (TK-402) 
by the Sulfur Transfer Pump (P-402), which has a capacity of 10 gal/min and 
can empty half a pit in 7 hours.

The sulfur storage tank has a capacity of 44,600 
production. It is connected to the 200-gal/min-capacity 
(P-403). A tankful of product sulfur, or 298 long tons, 
tank cars or tank trucks in 3.72 hours.

gal or 20.5 days' 
Sulfur Loading Pump 
can be loaded into
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1.5 MATERIAL BALANCES AND PROCESS FLOW DIAGRAM

Material balances for the design and expected cases are tabulated in 
two sets, four pages each.

Following the material balance tables is Process Flow Diagram 1521-1-50-63 
showing operating pressures and temperatures for the design and expected cases.
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STREAM NO- & UNITS <i> <2 > <3 > <4> <5 > <6 >
STREAM DESCRIPTION ACID GAS FROM SELEXOLlM

UNIT

GAS FROM
SOUR WATER 
STRIPPER

TOTAL FUEL 
GAS TO (4) 
AND (5)

FUEL GAS TO 
ACID GAS 
PREHEATER

FUEL GAS TO 
MUFFLE FUR­
NACE FUEL
GAS BURNER

AIR BLOWER 
DISCHARGE

OPERATING CASE DESIGN DESIGN DESIGN DESIGN DESIGN DESIGN
FLUID STATE GAS GAS GAS GAS GAS GAS
COMPONENTS (lb*mol/h)
H2 0.1 0.1 38.80 10.12 28.68
H2O 14.6 10.2 0.04 0.01 0.03 12.16
CO 0.2 0.2 54.75 14.27 40.48
n2 0.2 0.2 148.41 38.69 109.72 310.92
02 82.40
C02 220.3 13.1 18.15 4.73 13.42
H2s 42.0 0.4
S02
cos 3.4 0.04 0.01 0.03
cs2
ch4 0.3 0.1 11.12 2.90 8.22
s2
S4
s6
Ss
Si
nh3 0.1 15.9
TOTAL (lb•mol/h) 281.2 40.2 271.32 70.74 200.58 405.48
TOTAL (Ib/h) , 11,612 1058 6750 1760 4990 11.566
MOL. WT. OE VAPOR 41.30 26.31 24.88 24.88 24.88 28.52
DENSITY (lb/ft3) @ 0.1688 0.0965 0.2256 0.1629 0.1629 0.0978

OPER. TEMP. & PRESS.
sft3/min 1779 254.3 1916 447 1469 2565
gal/min
TEMPERATURE (°F) 110 201 95 95 95 206
PRESSURE (lb/in2) 11 12 40 25 25 10.5



STREAM NO.& UNITS <7> < 8 > < 9 > <10> <12>

STREAM DESCRIPTION AIR TO ACID 
GAS PREHEATEI

AIR TO
MUFFLE FUR­
NACE FUEL
GAS BURNER

FIRST RE­
ACTOR FEED

FIRST RE­
ACTOR 
EFFLUENT

SECOND RE­
ACTOR FEED

SECOND RE­
ACTOR
EFFLUENT

OPERATING CASE DESIGN DESIGN DESIGN DESIGN DESIGN DESIGN
FLUID STATE GAS GAS GAS GAS GAS GAS
COMPONENTS (lb‘mol/h)
Ha-
HaO 5.20 6.97 _
CO
n2 132.79 178.13
Og 35.19 47.21
CO 2
h.2s _ <3
S02 . n -.... ... gj- «r ■
cos H
cs2 r J Ph .... ..u.—. . s
ch4 EH EH a is2 H-S

H WH . wH
S4 K ft Pi e
Se 9$ M

0
..... u

Sg Pi Pi HH Ph
Si
NHs
TOTAL (lb•mol/h) 173.17 232.31 891.63 890.81 887.96 883.77
TOTAL (Ib/h) 4940 6626 29,226 29,226 28,800 28.800
MOL, WT, . OF VAPOR 28.52 28.52 32.78 32.81 32.43 32.59
DENSITY (lb/ft3) @ 0.0970 0.0970 0.0516 0.0487 0.0632 0.0587

OPER. TEMP. & PRESS.
sft3/min 1095 1469 5640 5634 5616 5590
gal/min
TEMPERATURE (°F) 206 206 700 719 401 441
PRESSURE (lb/in2) 10.3 10.3 5.6 4.8 4.0 3.4



STREAM NO. & UNITS <13 > <u> <15> <16 > <17> 4s >
STREAM DESCRIPTION THIRD REACTOR 

FEED
THIRD REACTOR 

EFFLUENT
FOURTH RE­
ACTOR FEED _ FOURTH RE­

ACTOR EFFLU­
ENT

SULFUR SCRUB­
BER EFFLUENT 
GAS

FUEL GAS TO 
INCINERATOR*

OPERATING CASE DESIGN DESIGN DESIGN DESIGN DESIGN DESIGN 1
FLUID STATE GAS GAS GAS GAS GAS GAS
COMPONENTS (lb‘mol/h)
h2 29.72
H2O 148.06 0.03 1
CO ? 9.07 41.94 1
n2 429.04 113.69
02 .

CO 2 - ^ ' 290.50 13.90
H,S ■' % •sj... 1.46
S02 ------ - p ------- Pi - M 0.73 ■
cos u PJ

" it ' H n' 0.14 0.04
cs2 —,— ---—<q -

EH S EH 0.04
ch4

------ ------- ----- 1
w s " H- H 8.52 1

s2 —-------gg------ ■—IpH ir K S
S4 P=l « 3 1
Se PM HH E PM ■ 0.03 1
Ss 6.09
Si 0.27
nh3
TOTAL (lb‘mol/h) 880.78 880.25 879.79 879.66 '879.43 207.84
TOTAL (Ib/h) 28,092 . 28,092 27,981 27,981 27.871 ' 5171 - 1
MOL. WT-. OF VAPOR 31.91 31.80 31.81 31.69 24.88
DENSITY (lb/ft3) @ 0.0585 0.0565 0.0545 0.0540 0.0559 0.1629

OPER. TEMP. & PRESS.
sft 3/min 5571 5568 5565 5564 5561 1315
gal/min
TEMPERATURE (°F) 378 383 361 362 280 95
PRESSURE (lb/in2) 2.5 2.0 1.1 0.6 0.0 25
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to

STREAM NO.& UNITS <19> <20> <?1> <22> <23> <24>

STREAM DESCRIPTION INCINERATOR
EFFLUENT*

LIQUID SUL­
FUR FROM 
FIRST CON­DENSER

LIQUID SUL­
FUR FROM
SECOND CON­DENSER

LIQUID SUL­
FUR FROM
THIRD CON­
DENSER

LIQUID SUL­
FUR FROM
FINAL CON­
DENSER

TOTAL LIQUID 
SULFUR PROD­
UCT

OPERATING CASE DESIGN DESIGN DESIGN. DESIGN DESIGN DESIGN
FLUID STATE GAS LIQUID LIQUID LIQUID LIQUID LIQUID
COMPONENTS (lb‘mol/h)
H:? 2.3 i
H20 203.38
CO 5.98
n2 799.29
02 11.33
CO 2 358.18
H2S
S02 3.60
cos
cs2
ch4
s2
S4
S6
Ss
Si 13.29 22.10 3.46 3.43 42.27
NH3 ^
TOTAL (lb‘mol/h) 1384.74 13.29 22.10 3.46 3.43 42.27
TOTAL (Ib/h) 42,586 426 . 709 111 110 1355 -
MOL. WT, OP "VAPOR 30.75
DENSITY (lb/ft3) @ 0.02417 111.1 111.1 111.1 111.1 111.8

OPER. TEMP. & PRESS.
sft3/min 8759
gal/min 0.478 0.795 0.1247 0.1232 1.510
TEMPERATURE (°F) 1200 300 300 300 300 275
PRESSURE (lb/in2) 0.0 0.0 0.0 0.0 0.0 0.0 .

*Based on Claus plant tail gas only



STREAM NO.& UNITS < 1 > <2 > < 3 > <4> <5 > < 6 >

STREAM DESCRIPTION ACID GAS FROM
SELEXOLlM
UNIT

GAS FROM
SOUR WATER
STRIPPER

TOTAL FUEL 
GAS TO (4) 
AND (5)

FUEL GAS TO
ACID GAS 
PREHEATER

FUEL GAS TO 
MUFFLE FUR­
NACE FUEL
GAS BURNER

AIR BLOWER 
DISCHARGE

OPERATING CASE EXPECTED EXPECTED EXPECTED EXPECTED EXPECTED EXPECTED
FLUID STATE GAS GAS GAS GAS GAS GAS
COMPONENTS (lb*mol/h)
h2 0.1 24.85 11.53 13.32
H20 12.3 25.9 0.02 0.01 0.01 10.40
CO 0.2 0.2 35.06 16.27 18.79 1
N2 0.2 0.2 95.04 44.10 50.94 265.74 i
02 70.43 1
CO 2 184.9 29.5 11.62 5.39 6.23
H2S 38.8 3.6 *
S02 0.03 0.01 0.02
cos 3.3
cs2
ch4 0.3 0.1 7.13 3.31 3.82
s2
S4
S6
S8
Si
NHs 0.2 34.6
TOTAL (lb•mol/h) 240.2 94.2 173.76 80.63 93.13 346.56
TOTAL (Ib/h) 9899 2490 4323 2006 2317 9885 1
MOL. WT. OF VAPOR 41.21 26.43 24.88 24.88 24.88 28.52-
DENSITY (lb/ft3) @ 0.1684 0.0969 0.2256 0.1629 0.1629 0.0978 I

OPER. TEMP. & PRESS. 1
sft Vmin 1519 596 1099 510 589 1 2192 1
gal/min ,

TEMPERATURE (°F) 110 201 95 95 95 206
PRESSURE (lb/in2) 11 12 40 25 25 10.5 1
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STREAM NO. & UNITS <? > <«> <0 <10 > <u> <12 >

STREAM DESCRIPTION AIR TO ACID 
GAS PREHEATER

AIR TO
MUFFLE FUR­
NACE FUEL
GAS BURNER

FIRST RE­
ACTOR FEED

FIRST RE­
ACTOR 
EFFLUENT

SECOND RE­
ACTOR FEED

SECOND RE­
ACTOR 
EFFLUENT

OPERATING CASE EYPEGTED EXPECTED EXPECTED EXPECTED EXPECTED EXPECTED
FLUID STATE GAS GAS GAS GAS GAS GAS
COMPONENTS (lb“mol/h)
h2
H20 7.16 3724"
CO
n2 183.04 82.70
02 48.51 21.92
C02
H2S e aS02 R R R a ^
COS ni b Pcs2 .| .^ ..... $
ch4 H Eb *

PI H
s2 y 9
s4 § § -

H-l0 P-iQ
S6 & -g— ' ffiR
Se
Si
nh3
TOTAL (lb‘mol/h) 238.71 107.86 760.13 759.48 756.77 752.50
TOTAL (lb/h) 6809 3077 24,592 24.592 24.173 24,173
MOT. TJT HE VAPOR 28.52 28.52 32.35 32.38 31.94 32.12
DENSITY (lb/ft3) @ 0.0970 0.0970 0.0510 0.481 0.0622 0.0573

OPER. TEMP. & PRESS.
sf13/min 1510 682 4808 4804 4787 4760
gal/min
TEMPERATURE (°F) 206 206 700 719 401 449
PRESSURE (lb/in2) 10.3 10.3 5.6 4.8 4.0 3.4



STREAM NO-& UNITS <43 > <u> <15 > <6 > <17 > <18 >

STREAM DESCRIPTION THIRD REACTOR
FEED

THIRD REACTOR
EFFLUENT

FOURTH REACT­
OR FEED

FOURTH REACT­
OR EFFLUENT

’SULFUR SCRUB­
BER' EFFLUENT 
GAS

FUEL GAS TO 
INCINERATOR*

OPERATING CASE EXPECTED EXPECTED EXPECTED nrraw- EXPECTED '
FLUID STATE GAS GAS GAS GAS GAS “CSS-" 1
COMPONENTS (lb-mol/h) 1
H? 25.80 |
H20 163.54 0.02 I
CO 6.36 36.42
n2 334.48 98.71
02 j
CO 2 240.85 12.07
H2S *3$ ..... .... .<EJ 1.52
S02 . § ' § §3 •S 0.76 ■
cos 3 .... R 0.11 0.03
cs2 § 0.04 1
ch4 s s i 7.40
s2 R R ^ a |
s4 Ph
S6 0 ^ ■ 0.02
S8 K £ 0.08 1
Si 0.23
nh3 _ - - -j
TOTAL (lb-mol/h) 749.47 748.86 748.36 748.22 748.00 180.45
TOTAL (lb/h) 23,455 23,455 23,336 23,336 23,236 4490 ■
MOL WT. OF VAPOR. 31.30 31.32 31.18 31.19 31.06 24.88 1
DEMSITY (lb/ft3) @ 0.0572 0.0551 0.0534 0.0515 0.0548 0.1629

OPER. TEMP. & PRESS. j
sft3/min 4740 4737 4733 4733 4730 1141
gal/min ]
TEMPERATURE (°F) 381 387 362 364 280 95
PRESSURE (lb/in2) 2.5 2.0 1.1 0.6 0.0 25

j

*Based on Claus plant tall gas only



I—1ON

STREAM N0.,& UNITS <19 > <20> <21 > <22 > <23> <24>

STREAM DESCRIPTION INCINERATOR 
EFFLUENT *

LIQUID SUL­
FUR FROM
FIRST CON­DENSER

LIQUID SUL­
FUR FROM 
SECOND CON­
DENSER

LIQUID SUL­
FUR FROM
THIRD CON­
DENSER

LIQUID SUL­
FUR FROM 
FINAL CON­
DENSER

TOTAL LIQUID 
SULFUR PROD­
UCT

OPERATING CASE EXPECTED" EXPECTED EXPECTED EXPECTED EXPECTED EXPECTED -
FLUID STATE GAS LIQUID LIQUID LIQUID LIQUID LIQUID
COMPONENTS (lb'mol/h)
H, Z.i>«
H20 241.76
CO 5. O'?
n2 654.44
02 9.77
CO 2 298.24
H2S
S02 3.48
cos
cs2
ch4
S2
s4
s6
Ss
Si 13.06 22.39 3.70 3.12 42.27
NHs
TOTAL (lb•mol/h) 1185.31 13.06 22.39 3.70 . 3.12 42.27
TOTAL (lb/h) 35,956 419 718 119 100 1355
MOL. WT. OF VAPOR- 30.33
DENSITY (lb/ft3) @ 0.02384 111.1 111.1 111.1 111.1 111.8

OPER. TEMP. & PRESS.
sft 3/min 7497
gal/min 0.470 0.805 0.1334 0.1121 1.510
TEMPERATURE (°F) 1200 300 300 300 300 275
PRESSURE (lb/in2) 0.0 0.0 0.0 0.0 0.0 29

*Based on Claus plant tall gas only.
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1.6 UTILITIES. AND CATALYSTS

The following are estimated utility and catalyst requirements for the 
expected cases.

i
1.6.1 Fuel Gas

Consumption:

Fuel Gas Burner (BR-402) 
Acid Gas Preheater (H-402)

Total

IQ6 Btu/h

5.19*
4.69*
9.88*

1.6.2 Electric Power
Consumption:

Air Blower (C-401)
Sulfur Circulating Pump (P-401) 
Transfer Pump (P-402) 

(Intermittent)
Loading Pump (P-403)

(Intermittent)

Total

Expected
(m

128
5

(2)
(5)

Motor
No,____Horsepower
1
1

1

1

250
7.5

3
7.5

1.6.3 Steam
High-Pressure Steam

Consumption:

Steam Desuperheater (DS-401)
Medium-Pressure Steam

Unit Medium-Pressure Steam Balance:

Generated by Waste Heat Exchanger 
(E-401)
Consumed by Tracing/Jacketing

Net Export to Battery Limits

lb/h

898

lb/h

12,290
100

12,190

i
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Low-Pressure Steam
Unit Low-Pressure Steam Balance: lb/h

Generation:

First/Second Sulfur condensers
(E-402/403) 3,440
Third/Final Sulfur condensers
(E-404/405) 606

Total Generation 4,046

Consumption: lb/h
Sulfur Pit Eductor (J-401) 60
Sulfur Pit Eductor (TK-401) 60
Storage Tank (TK-402) 120
Tracing and Jacketing 200

Total Consumption 440

Net Export 3,606

1.6.4 Water

Boiler Feedwater
Consumption: lb/h

High-Pressure Steam Desuperheater (DS-401) 222
Waste Heat Exchanger (E-401) 12,410
First/Second Sulfur Condensers (E-402/403) 3,480
Third/Final Sulfur Condensers (E-404/405) 612

Total 16,724
High-Pressure Condensate

Battery Limits Conditions:
Pressure (lb/in2) 600
Temperature (°F) 488

Return: lb/h
Second Reactor Feed Heater (E-406) 455
Third Reactor Feed Heater (E-407) 385
Fourth Reactor Feed Heater (E-408) 280

Total Return 1,120

19



Low-Pressure Condensate

Battery Limits Conditions:
Pressure (lb/in2) 50
Temperature (°F) 293

Return: lb/h

Sulfur Pit (TK-401) 60
Sulfur Storage Tank (TK-402) 120
Tracing and Jacketing 200

Total, Return 380

Catalysts

Equipment No. R-401 R-402 R-403 R-404

Reactor First Second Third Fourth

Catalyst Capacity (ft3) 435 435 435 435

Vendor Rhone Rhone Rhone Rhone
Progil Progil Progil Progil

Identification CRS-21 CR CR CRS-32

Form Balls Balls Balls Balls

Diameter (mm) 4-6 4-6 4-6 4-6

20
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FOSTER WHEELER CORP. ’ CONTRACT N0:l$_l592 LINE CLASSIFICATION FLOWSHEET NUMBER REV BY
PROCESS PLANTS DIVISION SECTION: 1^00 LIST DWG lt321-l-F6-6^ JJS i

REVISION
DATE 3-H-76

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

PIPE
WALL
TKN.

REMARKSTEMP
°F

PRESS
PSIG

TEMP
°F

PRESS
PSIGSIZE SERIAL SPEC FROM TO TYPE TKN.

h” P 2801 Ad D 402 H 402 201 11 ST
8” P 2802 Ad D 401 H 402 110 11 HC

T" /6" Y 280S Ad P2801 H 701 201 11 ST
6" Y 280ii Ad P2802 Y2803 110 11 HI
IV D pso1; Ad D 401 26 110 ATM HC

T"/6" V 2806 Ak P2801 V2803 201 11 ST
6 V 2807 Ak P2802 V2803 110 11 ST

P 2808 Ad D li02 26 110 ATM HC

12" A 2810 L SLkOl c hoi 86 HI
10"/8" A 2811 L c 401 BR401 206 11 HC
8" A 281.2 L A2811 S1402 206 ATM HI

8" A 2814 L A2811 H 402 206 11 HC
T/L" FO ?8l F A F02828 ii3 60 126 ST
10" P 2816 Ad H 402 H LiOl 800 11 HC
6" Ad. P)i02 PPllOl 800 11 Fro

10" P 2818 Ad H 402 BR401 800 11 HC
8 » P 2819 Ad P2816 P2817 800 11 HC
U" SM 2820 Bb E 401 14 4i4 160 HC

SM 2821 Ak E liOl 36 4l4 ATM PP
SM 2822 Ak E 401 36 41 J, ATM PP

20" P 2822 A2 F )|01 F )(m 800 6.0 TTO
T/k/2" PD 282)1 Af E liOl D 709 414 HC
2" P 2826 AJ E 401 TK401 700 11 SJ
8/L" FG 2826 Ak 42 H li02 96 40 NT
3" FG 2827 Ak 24 H 402 96 40 HI
3/Jj." FO 2828 A 23 H 402 60 126 ST
3/ii" SM 2820 Bb lii TT h02 111), ?6n HO to
3/U" FG 2830 Ak 42 BR402 96 L.0 HI CDO
ir" FG 2831 Ak 24 BR402 96 40 HI

=3
U3

1 **



FOSTER WHEELER CORP. CONTRACT NO: 15-1592 LINE CLASSIFICATION FLOWSHEET NUMBER REV BY PAGE
PROCESS PLANTS DIVISION SECTION: Uoo LIST DWG NO. 1321-1-30- 63 .T.TR ?
REVISION

DATE 3-11-76
LINE NUMBER LINE EXTREMITIES OPERATING DESIGN INSULATION PLAN OR ISO. 

DRAWING NO.
PIPE
WALLTKN. REMARKSTEMP

0 F
PRESS
PSIG

TEMP
°F

PRESS
PSIGSIZE SERIAL SPEC FROM TO TYPE IKN.

2'' BW 2832 38 E U01 223 1200 \ HC
2" SM 2833 Db Ik E J4OI 1+06 250 HC

6" P SWS D J4.O2 201 11 ST
fl" P SEtEXOL D hOI 110 11 NT



FLOWSHEET NUMBER

to
CD

FOSTER WHEELER CORP. CONTRACT NO: l5-lg92 LINE CLASSIFICATION
PROCESS PLANTS DIVISION SECTION: 1|00 LIST DWG 1^21-1-^0-66 JO'S 1

REV PAGE

REVISION
DATE

l INE NUMBEF LINE EXTREMITIES OPERATING DESIGN IN SULA1riON PLAN OR ISO. 
DRAWING NO.

PIPE
WALLTKN. REMARKSTEMP

°F
PRESS
PSIG

TEMP
°F

PRESS
PSIGSIZE SERIAL SPEC FROM TO TYPE TKN.

pntt A? Fl hOl R J|01 Rnn 11 1 wn
20" ? 2901 A2 R hOl E 1+02 721 6.1 : W1
20" P 290? A R k02 E 1+03 1+63 i+.O TTO

ij." SIJ 2901 Af E 1+03 16 316 66 HO
20" p 290U A E 1+03 E 1+07 31+0 3.6 HC
2" p 2906 AJ E 1+03 TKl+01 300 3.6 ! SJ

20" p 2906 A E 1+02 E 2+06 360 h.O HC
2" p 2907 AJ E 1+03 TKl+01 300 3.6 SJ
l,f BD 2908 Af' E 1+02 33 315 66 PP
1" BD 2909 Af E 1+03 33 316 66 PP
l” C 2910 Af E 1+02 21 316 66 PP
1" D 2911 Af E 1+02 26 316 66 PP
1" SU 2912 Af 16 E 1+02 315 66 HC
1" 0 2913 Af E 1+03 21 316 66 HC
1" T 2911+ Af E 1+03 26 316 ATM HC

20" P 2916 A R 1+03 E i+Oii 361+ 2.6 HO
20” P 2916 A R 2+02+ E 2+06 366 0.9 HO

Y 2917 Ak E 1+03 36 316 ATM PP
V 2918 Ak E 1+01+ 36 316 ATM PP

2" SU 2919 Af E 1+02+ SL2903 21 K 70 HO
Y 2920 Ak E 1+01+ 36 316 ATM PP
Y 2921 Ak E 1+06 36 316 ATM PP

20" P 2922 A E 1+06 T 1+01 330 0.1+ HO
2»f P’ 2923 AJ E 1+06 TKl+01 300 3.6 R.T

20" P 2924 A E 1+01+ E 1+08 31+0 2.2 HO
2" P 2926 AJ E 1+01+ TOliDl 200 2.2 SJ
1" BD 2926 Af E boh 33 316 70 PP
1" BD 2927 Af E 1+02+ 33 316 70 PP
1" C 2928 Af E hob 21 316 66 PP
1" D 2929 Af E 1+01+ 26 316 ^ATM PP
1" D 2930 Af E 1+06 21 316 66 HO
1" D 2931 Af E )i06 26 316 ATM HO



FOSTER WHEELER CORP. CONTRACT NO: 15-1592 LINE CLASSIFICATION FLOWSHEET NUMBER REV BY PAGE
PROCESS PLANTS DIVISION SECTION: liOO LIST DWG 1521-1-50- £6 JJS 2
REVISION

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

PIPE
WALLTKN. REMARKSSIZE SERIAL SPEC FROM TO TEMP

°F
PRESS
PSIG

TEMP
°F

PRESS
PSIG TYPE TKN.

1" CH 2932 Af E 406 20 1 L88 660 _ HC_
1” D 2933 Af CH2933 25 488 660 PP
1" D 2934 DU CH29T5 25 h88 fi£o PP
1" CH 2935 Db E 407 20 L88 660 HC

20" P 2936 A E 1x07 R IlOT 380 21 HO
1" D 2937 Af E 408 25 1 488 660 PP
i" CH 2938 Af E hO8 20 ),88 660 TTO

20" P 2939 A E 408 R 404 362 31 HC
20" P 291+0 A E 406 R 402 L01 31 HC
1?! SU 2941 Af 15 P2940 315 65 HC
l!t SU 29i(.2 Af 15 P?8?l 11 < 65 HO
1" SU 2943 Af 15 R L01 315 65 HC1" SU 2914; Af 15 R 404 315 65 HC

SU 1221& Af 15 E ]|0J| 1)|0 65 HC
If" SU 2946 Af 15 E L.0 2 315 65 HC
1^" BW 2947 Db 38 E L02 225 1200 HCli„ BW 2948 Db/Af BW2947 E 402 225 1200 HC
!" SU 2949 Af 15 e Los 315 65 HC
1" SU 2950 Af 15 E ]|0)| 11 5 65 PCl?f SU 2951 Af 15 E LOL 315 65 HC
1" SH 2952 Db 13 DS401 900 900 HC
1 " BW 2953 Db 38 DSLOl 225 1200 HC
!" SH 2954 Db DSLOl E L06/L07/L08 509 660 HC
li" Y 2955 Db/Ak SH295L 35 660 PP



FOSTER WHEELER CORP. CONTRACT NO: 15-1^92 LINE CLASSIFICATION FLOWSHEET NUMBER REV BY IPAGE
PROCESS PLANTS DIVISION SECTION: 1+00 LIST DWG 1590-1-50-6? jjs| 1
REVISION

DATE 1-11-76
LINE NUMBER LINE EXTREMITIES OPERiMING DES IGN INSULATION PLAN OR ISO. 

DRAWING NO.
PIPE
WALL
TKN.

REMARKS
SIZE SERIAL SPEC FROM TO TEMP

°F
PRESS
PSIG

TEMP
° F

PRESS
PSIG TYPE TKN.

20' P 2922 A E 1+05 T 1+01 330 0.1+ Be
2" P 2921 AJ E 1+05 TKl+01 300 1+.8 SJ
2*t P 2925 AJ E itOii TKl+01 100 1+.8 SJ
2" P 2905 AJ E 1+03 TKl+01 100 1.5 SJ
2f! P 2907 AJ E 1+02 TKl+01 100 3.5 SJ
ii«> P 1001 AJ P 1+01 T 1+01 273 5), SJ
6" P 1002 AJ T 1+01 TKlxOl 300 3.5 SJ
i" 0 1001 Af T 1+01 21 315 65 FfO
1" D 3001+ Af C1001 25 915 ATM PP

3/1+" C 1005 Af T 1+01 21 115 65 Be
l/li'' D 3006 Af CT005 25 315 65 PP
1" V 3007 Ak TKlxOl J 1x01 315 YAC. EC
1" Y 3008 Ak J 1+01 P3009 11 3 2? HC

20 P 3009 Ak T 1+01 H 701 330 0.3 ST
l"/l" sir 3010 Af J 1+02 25 315 65 HC

1" SIT 1011 Af SL9010 21 115 65 EC
1/lx" D 3012 Af SU3011 26 115 ATM HC
1" SU 3013 Af SL3010 21 115 65 HC

l/lx" D 3011+ Af SL 9011 25 315 ATM PP
2" AJ 3015 AJ P 1+02 TKl+02 275 57 SJ
1" D 3016 Af TKl+02 25 315 ATM PP
1" C 3017 Af P7016 21 115 65 PP
6" P 3018 AJ TK 1+02 P 1+03 275 65 SJ
Of! P 3019 AJ P 1+03 BL 275 1+5 SJ

i/)i'' T) 1020 Af ST, 2010 21 315 65 EC 1



FOSTER WHEELER CORP. 
PROCESS PLANTS DIVISION

CONTRACT NO: 15-1592 LINE CLASSIFICATIONLIST
FLOWSHEET NUMBER REV BV PAGE

SECTION: J4.OO Dwg No. 1590-1-60-67 JJS ?
REVISION 0 l 2 3 4 5 6 7 8 9 10

DATE 3-11-76
LINE NUMBER LINE EXTREMITIES OPERI\TING DES IGN INSULATION PLAN OR ISO. 

DRAWING NO.
PIPE
WALLTKN. REMARKSSIZE SERIAL SPEC FROM TO TEMP

° F
PRESS
PSIG

TEMP
°F

PRESS
PSIG TYPE IKN.

3/ii" SU 3022 Af 16 J ).01 316 66 HO
2" SU 3023 Af 16 T kOl 316 66 HO

3" STi 3026 Af j )|n? 316 66 TTH
2" BW 3026 Af J ii02 226 HO
2 SU 3027 Af 16 TKli.02 316 65 HC
!" N 3028 L 36 TKUOl AMB 100 UT
1" . N 3029 L 36 TKU02 AMB 100 HI
2" SU 3030 Af 16 TKhO? c; HO

3/)i" -JL 3031 Af SL3030 26 316 66 HO
'i" P 3032 AJ P3015 TKli.02 276 ATM SJ



FW ENERGY .APORATION
PROCESS PLANTS DIVISION

CONTRACT

15-1592
SECTION
l+OO EQUIPMENT LIST

TYPE OF UNIT

COAL GASIFICATION PROJECT PAGE

CUSTOMER EBTlA-FE REVISION 6 JL 8
LOCATION SIOUX FALLS, SOUTH DAKOTA DATE 1/11+/76 1+/7/76 k/26/76 9/2/75 9/15/75 12/11/75

CLASS ITEM NO. DESCRIPTION FD # REQ'N. NO. P.0. NO. ELEVATION
T-I+01 Sulfur ScrubLer 1113-A
R-l+01 First Reactor 1121A
Tt-lfD? Sprvrnrl Rpp.ctnr 1122A
R-liOl Third Reactor 1123A
R-hoh Fourth Reactor 112U

D-l+01 Acid Gas KO Drum 1131AA
D-l+02 SWS Gas KO Drum n n ab

TK-ltOl Sulfur Pit nliiH
TK-L02 Sulfur Storasre Tank 11I+IJ

"Rl—JjOl Uas+o Treat Exchanger 12T1M
E-L02 First Sulfur Condenser 1 21TKT
E-i+03 Second Sulfur Cond. 1.211P
E-)iO)i Thi T'fl Rul f‘irr* HnnH . 12TTQ
E-405 Final Sulfur Cond. T2TTR
E-4o6 Second Reactor Feed Heater 1211S
E-l+07 Third Reactor Feed Heater 1211T
E-l+08 Fourth Reactor Feed Heater 1211U

H-kOl Muffle Furnace T2)|in
H-l+02 Air and Acid Gas Preheater 121+1D
BR-liOl Acid Gas Burner T?)|1E
BR-i+02 Fuel Gas Burner 121+1F

p_)|m SnT •fn-r’ fH T-n . Pumn 1311R
P-1+02 Sulfur Transfer Pump 1311S
P-1+03 Sulfur Loading Pump 1311T

Section 4

C-i+01 Air Blower n?3A
F-l+01 Process Air Filter L3I+9F
DS-1+01 HP Steam Desuperheater I292A
J-401 Sulfur Pit E,lector L272A
SL-1+01 Blower Suction Silencer L3I+2+A
SL-1+02 Blower Vent Silencer L3kkC

TOWER
[REACTORS

DRUMS

TANKS

3XCHANGERS

HEATERS

PUMPS

FILTERS
MISC.
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MATERIAL REQUISITION
FOSTER WHEELER PAGE i OF 3

FOR ERDA-EB F.W. REF. 15-1592
SITE SIOUX FALLS. SOUTH DAKOTA
MATERIAL SULFUR PIT (TK itOl)

ENERGY RESEARCH & DEVELOPMENT ADMINISTRATION
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1392-liiTlA

DATE
U/13/76

SUPERSEDED BY CHANGE NOCT U-27-76
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FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1592-1431A
CHANGE NO. 1 PAGE 2

I. SCOPE

This requisition covers the design and construction of a Sulfur Storage 
Pit,TK I4.OI ,of 1200 ft. capacity for the storage of molten sulfur.
Duty requirements and a schematic of the storage pit are supplied, and 
using these guidelines the vendor shall supply the architectural design 
for approval by the buyer.

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

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

1. Safety - Federal Register (OSHA)

2. Other - State & local requirements

B. The following is required by ERDA-PE:

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

"This contract or purchase order pertains to the performance of 
ERDA-PE contract II4.-32-001-1521 between the United States and 
Poster Wheeler Energy Corporation and the subcontractor agrees 
that the Contracting Officer, ERDA-Possil 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 procure­
ments, or standard "off the shelf" purchases of equipment or the sub­
contract or purchase order which is 110,000 or less.
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III. MECHAEICAL SPECIFICATIONS

A. A schematic cross sectional sketch of the sulfur storage pit is 
attached showing the configuration of the pit, tank cover, pump 
locations, as specified in the layout plan, heating coils, and 
nozzles. The contractor will provide the architectural design of 
the pit and cover for the "buyers approval.

B. The pit shall be constructed of acid resistant concrete and lined 
with brick.

C. A sectional aluminum cover will enclose the tank and provide a vapor 
tight seal to the concrete.

D. The tank cover will make provision for mounting a sulfur, circulation 
pump (P-I+Ol) and a sulfur transfer pump (P-ij.02).

E. The tank will contain three oval type steam coils fixed to the bottom 
and tank walls to prevent the sulfur from solidifying and have a total 
surface area of 170 ft.

P. All sulfur transfer piping shall be steam jacketed.
I?. SITE CONDITIONS

1. Altitude (above sea level) _ 1315 ft
2. Atmospheric Pressure _ li+.O PSIA
3. Design Temp. Summer - 93°|

Winter _ -25 P
I4.. Location _ Outdoors
5. Type of Operation - Continuous
6. Earthquake -Zone _ I
7. Wind Loading

0-29 ft 20 PSP
30 - k9 ft _ 25 PSP
50 - 99 ft - 30 PSP

100 - 1+99 ft _ i+0 PSP

V. STANDARDS AND JOB SPECIFICATIONS

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

1. 1990-90A2 Gaskets and Surface
2. 1590-1+3A1 Foundation Standard
3. 1990-U3D1 Foundations, Construction
1+. 1590-83A1 Painting
9. 1990-92A1 Preparation for shipment
6. 1990-1200B General Notes

43



ALuNitiUtA 
7QhiK CcvCR
To CiVtl
fr.tu-, t-n Ti s*

5ecTtfi,is:!5 t';K Acc 

'-"S77 '.’'T

WATER PR«f
CCiMCReiE WflEL
uwej> with h" 

Lh'fEK OF RED 
AH,HE BOll.BlHf, 
6RICKS-

use LiMt-FRice 
MORTAR,.

SUMP

COViiK

-.E-.ftCH SeAU_ P0T_
(coaJ.n*^ 7 )

FORM NO. (1SSI-

OWG.
REV. DATE ISSUED FOR

L -

DATE
OF

ORDER

O'JRCHASE SHELL AND HEAD VAT 
' ERIAL. PREPARE BUT DC NOT 

SUBMIT SHOP DETAIL DRAWINGS.

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

(v) VENDOR'S DRAWING RETURNED

© FIELD CONSTRUCTION

©

N02ZLE CHART

•j! (+j 3"jYs-TaT
II.-. j"

;:::;

PRE
nc:

L.R SHUFFmC, STEAM
\X;JT_ _ ________

t-P STEAM To SEf <- A*TS 
c^/vi/Etisem: cur 
iiP HATCH

.VlUf- OlIGiGM

•3 (fT TOP)

op. tep:?.

t:;:)

DATE BV

_A_£. PS:G

2.75* °F

VE9SE- DATA■ NO: TK -HOI NO. RCCTC ■- /./ f'-IJ_ J_ SERVICE. ?IT
z

G~o X /5'-o'/35' >or?
' ,PNT LENGTH ^ TMiK.')

qpeih. pRE?sun? 0 PSiN-
^BOVE LIQUID LEVS.

DESIGN PRESSURE

OPER. LIQUID HOLL .= 4,7 •'•r- t". ' PS!

OPER PRESS. DROP’

AS. RELIEVING FEES; ”OP NO-

^*PX. OPER. TEMPEPi". == 300°FDESIGN TEMPERATE;
specific gravity —: sees fluioi: T72(^-^7S'fr

P.W.H.T.: FOR CODE FOR PROCESS:

RADIOGRAPHED: 

JOINT EFf ICIENCY

CORROSION ALLQ'Ai'-Ss SHELLS'-

MATL., SHELL. (_ ACi6 $iZ'i'At-J'i C C ‘-'CRCTO. 

VAT L . HEADS j j CC'v'i'X

VAT L., SUPPORTSTYPE OF HEA'DS:
EXTERNAL BOLTING

INTERNAL BOLTING

SOLT HOLES: --DS .£ VESSEL CENTERLINE

INSULATION:

WATER VVGT.:

LBS
LBS

•RAYS VVGT.:INSULATION wgt.-
OUNITE WGT.;

PEER. LIQUID WGT.- ji$ . SSj - j.71

LBSL83
L8S

LBS

rYOROTEST. SHOP

GAGE LOCAT■ :•'»

VAX, ALLOW. PRESS ' i - • b COLD):

REFERENCE DRAW.’. Gi s EQUISlTlONS, STANDARDS'

DRAWN rUF. 7/i7/7f

CHECKED

APPVEC j

J
Sulfur Pit

Sulfur Rfcoucr y
Tk-Aci
UMl T

II TlCUX FALLS
- F£

.South £akotA

CONTRACT NO:

lE-ZS^z.
REQUISITION NO:

(592. - K3I A
DRAWING NO;

TmiSDwG WAS:

K*fE 17 om 7-73 7EM HM.



LEASE

® © ©



sucrv#/Mter t ble*xo pfr^nHG^ae
J-/)CK/?r//t/<i DE7-f)/£ ’/>''

------HBDUC/A/OFLANGE

y—STEAM J-ACKET" i. //vmea p/a£

FIG.

3k"-ISO"/IF. w.A/ ria-K 67)

Nj
3//-/So‘,A.r WM. FLG 

3A' sTOAvr 
S F>‘f>E

3(4 " ST o. \tfo> r. 
C-S. PIPE

tJ‘SOM. PM -150*PF- 
St/P -OM ElAA/GE

S/UDOEO PAO 
(TYP.) |--- J*- m

% ¥

STEAM JACKET 
G. •' STD.WT.: /go" 
ASTUPU. C.S.

- vftTT pipe {4" sro.wrL CT/3/ Cfi P/A/P c- S E ASPIC ATEOSFAIEP W6 /ga a /f£ri//(A, j

Tfi/VK poof 
5EAIER f?INS

\—3/4'"- STD. m/6 r.pt PE

EXPA/VSIOA' COOP a)

steam Jacketed vent
OS TAIL "8"

A/0 TES :

/. TANK TO BE OESIGMEO BY JAA/H FAU3i?/C<9rosf
a. vea/ooe ro sop fey caged ipdoet? & Pz.Atrp'OT?'*? 
3. STEftM C.OA/E? tT/OA/S

PSIG 0P£/?ATIA/6 PPESSOPE
"tO PSIG DESIGN PPESSVffB
30 8 "F opEppriAYO re N> pe ftp tope
3E S •£ DESIGN TE/APEPPrcsfiE

^L-SEALeP PING
CO A/AT". 
& SERVICE

PIPE
SIZE

JAC K£f 
SJZS

PEDI/C/W6 
FLAWS E

3
suz.ru/?
i/ULSLT’ X' //- STG 3"xx-srG. Y'.'x V/fo-D.-iso"

7
qlzeq 
or fin/^ l" SCH gO 2." SCH. g-0 /"X G'o.D.- ISO*

4- ^TfTflPf ROOF OF TP A//<. TO G £ SFEOAP r/MCEO $. iatsocated /a/ F/EEO BY OT/YEPS. '
F. YEAYOOP ro PS?0\Y.‘0£ (3)-TATpee SF£yPA-7 COALS

2: E-0ICS_O‘y_Q oTrOAC OF FAaT/x' . OASF /AEOCV'G ‘
T/wp side, w/rs a rorpc AkpPox/nayf

6. PEE SMS'LL. A/OZ.CEES SYTOoED EE WEEDED
/f/S/L'£. $, O Csr.

MOTBS COA/'T OP-764-6Z3

HFERMCE ORAWiNCS, REQUI Si TI 0R3. STAROAROS 
OP-7C4-CZ.I 4 CZ3

UNITED STATES
ENERGY RESEARCH a DEVELOPMENT ADMINISTRATION 

FOSSIL ENERGY

COAL GASIFICATION COMBINED CYCLE PILOT 
SIOUX FALLS , SOUTH DAKOTA 

CONT»ArT NO f ROA-Ff l« - 3? - OOOl - 1321

PLANT

#OSTE* 
c=fj MO SOUTH
'$MJ LIVINGSTON , NEW j£«ser

pp-ycf- <Z2.Z.
0«»l ____
®*/l ____

o«*mi*>( t.K<! rK-4oi. 

sl,£./?is/? sro/pFj&j? r&s*K

UNITED STATES 
ERDA

FOSSIL ENERGT

FWEC CONT. 15* 153A Rea w _
/ssr<to~//f/-r

FORM BO. /1- KB



-C-'

<r-

PETfiU- OF BOTTOM HF/lr/A/6 CO//.

(T'/P.) (see wore sj

•‘c

®- 14'-O'1 JV

MPTES'. CO/V*T

1, PROVIDE P.el,VEO/TC£AIEA/r PADS /)r *?£.£. 
STEAM CO/L COA^VECT/Ofi/S

8. THREADS OAf STUDOEO PADS APE SV07~ TO DO 
Th'ROUDP.

■STEAM //V

CO PLDEP/SATE Ots7~

SECT/OM "c-c'

CO/V/V.
H PROCESS

L /A/e s/z£
JACKET S!2-e 
tPPO S/Z.E

4 6" 8"

S J." 3"

j

1
NO O&TS' REVISION *>*0|

UNITED STATES
energy research a DEVELOPMENT administration 

FOSSIL ENERGY

REFEftENCC DRAWING$, 9IQUISITl0S$. STANDARDS

OP-764-6 Zi 4 6Z2.

COAL OASfFlCATlON COMBINED CYCLE PILOT PLANT 
SIOUX FALLS, SOUTH DAKOTA 

CONTRACT NO EROA-PE i« - J? - 0001 - I 5?I

fO$T€* WKCCLC* £N£P«r CORA 
V^j) IIO SOUTH ORANGE AvCnuC 
&ll LIVINGSTON , NEW JCRSCY

OP- 7^4 -6X3
&> n
0*'f ____
94I£ ____

ta-Toz
//s/sx

UNITED STATES 
ERQA

FOSSIL ENERCT
•evxwi*

FWEC CCNT. 15" i59 5^ J'
FOP* «Q. (1351- 5i



RM
MATERIAL REQUISITION

FOSTER WHEELER PAGE 1 OF 6
FOR ERDA-FE F.W.REF. 1S-1S92 REQUISITION NUMBER

"S I TE STOIDC FAT.T.R SOTTPET DATTflTA
MATERIAL WASTE HEAT EXCHAMGER (E-iiOl)

ENERGY RESEARCH & DEVELOPMENT ADMINISTRATION Cl ii-26-76 . |C4
FOSSIL ENERGY - LOCATION - NSP LAWRENCE STATION C2 105
SIOUX FALLS. S.D. C3 IC8

SUPERSEDED BY CHANGE NO

DATE
L-/9/76

INDEX 

I SCOPE

II GENERAL

III BASIS OP DESIGN 
IV MECHANICAL SPECIFICATIONS 
¥ SITE CONDITIONS 
VI STANDARDS AND SPECIFICATIONS

IBY-I P.O.NO. SUPPLIER:
48



FO
 RM

 136
-2

3

FOoitK HflttLtK timrUKAIfOW
MATERIAL REQUISITION NO.: 1^92-1211M
CHANGE NO. ■ PAGE 2

I. SCOPE

This requisition covers the design, fabrication, and supply of a 
Waste Heat Exchanger (E-I4.OI) which will receive the hot gases from 
a Claus Plant Muffle Furnace (H-I4OI). Duty requirements and a 
schematic of the exchanger is supplied and using this basis the vendor 
shall supply the detailed mechanical design for buyer approval.

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. Equip­
ment shall be furnished in accordance with the standards noted in 
Part VI of this specification as well as the applicable provisions 
of the latest revisions of the following codes, specifications, etc., 
as noted below which may be revised to adjust classification and 
addition made as necessary to assume good practice.

1. Safety - Federal Register (OSHA)

2. Other - State & Local requirements

B. The following is required by EEDA-FEs

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

"This contract or purchase order pertains to the performance of 
ERDA-FE contract no. li|.-32-0001-l!?21 between the United States and 
Foster Wheeler Energy Corporation and the sub contractor agrees 
that the Contracting Officer, ERLA-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 procure 
ments, or standard "off the shelf" purchases of equipment or the 
subcontract or purchase order which is $10,000 or less.

III. BASIS OF DESIGN

A. The Acid Gas throughput on the tube side of Exchanger and the
water/steam throughput on the shell side of the Exchanger as well 
as design temperatures and pressures are summarized on the attached 
Specification Sheet.

T
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MATERIAL REQUISITION NO.: 1$92-1211M
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IV. MECHANICAL SPECIFICATIONS

A. A schematic cross section drawing of the exchanger (DWG 1592-1211M-1)
is attached indicating the approximate shell size and nozzles required.
The vendor will provide the design for buyer approval defining the
specifics of the exchanger.

B. Additional design requirements are noted below:

1. The shell will be externally insulated for heat conservation 
except for those areas which have internal refractory lining.

2. Inlet and outlet channels will be internally refractory lined so 
that the shell metal temperature is maintained between 350-500 P. 
The refractory brick shall have an alumina content >92%, iron 
content <1.0%, and service temperature of 3000°E.

3. All refractory lined surfaces to have three coats of sodium 
silicate.

ij.. Refractory lined areas shall be painted with thermal painting 
to show when the metal temperature exceeds 500 P. These areas 
may be caged for personnel protection.

5. Inlet channel diameter to be sized to mate with and coordinated 
with the design of Muffle Pumace H-ij.01.

6. Shell to slope down towards exit end as shown.

7* No copper or its alloys to be used .

8. All tubes to be rolled in tubesheet and seal welded. Alumina . 
ferrules shall be used on the tube inlets and outlets.

9. Outlet channel to be provided with a removable cover, and seal welded.
10. The corrosion allowance on the shell shall be 1/8", the 1-j" Cr-ir 

Mo tubes .05" corrosion allowance, and the refractory lined inlet 
channel and tube sheet 1/8" corrosion allowance.

11. The shell layout will be sized to prevent steam blanketing the 
tubes and provide sufficient disengaging space for the steam.

12. The Sulfur Drain (Conn. #3) shall be a pad type suitable for a 
2" x 3" .steam jacketed line.
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SITE CONDITIONS

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

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

0 - 29 ft
30 - 49 ft 
50 - 99 ft 

100 - 499 ft

1315 ft
14,0 PSIA
934g
-25 P
Outdoors
Continuous
I

20 PSP
25 PSP 
30 PSP 
40 PSP

VI. STANDARDS AND JOB SPECIFICATIONS

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

1. 1590-lOAl Vessels
2. 1590-50A2 Gaskets and Surface
3- 1590-82AI External Insulation
4. 1590-83AI Painting
5. 1590-87AI Internal Insulation
6. 1590-92AI Preparation for Shipment
7. 1590-1200B General Notes
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form no. 135-128a MATERIAL REQUISITION shell * tube
FOSTER if;[EELER FLKRi.a' COUFj;,A:j.o:. EXCHANGERS

IIO SOUTH ORANGE AVENUE, LIVINGSTON, fi. J. PAGE S OF G
CONTRACT NO. /5- I 5 92-' REQ'N. NO . I£92 - I2H H DATE 10 - 76
CUSTOMERS NAME ERD A - r E LOCATION SIOUX FA t L S, SoutH DA KoV

SUPERSEDED BY

CHANGE NO. • C- 1 C-2 C-3 C-N C-5 C-6

DATE J4-26-76
SERVICE OF UNIT W/ A STF NEAT ETCH Ah/ 61 R ^ ITEM NO. Jr - 40!___ _______
SIZE TYPE SPt CI A L ((Hv0-VtV'J 2-Vonnfc I fd IN

SQ.FT.SURF./UNIT 1 2.1 ?> SHELLS/UNIT oh)E SQ.FT.SURF./SHELL 1 2 1 7
PERFORMANCE OF ONE UNIT

SHELL SIDE TUBE SIDE
FLUID CIRCULATED BFW /STEAM Acid GAS
TOTAL FLUID ENTERING 14 20 7 ^ lb/hr 2 4 2 2 4 lb/hr

VAPOR — . LB/HR 2 6 lb/hr
LIQUID IN 307 lb/hr — lb/hr
STEAM — lb/hr 2 4 10 lb/hr
NON-CONDENSABLES — lb/hr lb/hr

FLUID (VAPORIZED)(CONDENSED) 14 l£><£| LB/HR LB/HR
STEAM CONDENSED , — lb/hr lb/hr
gravity Liquid .fe£ 41 40f
VISCOSITY LIQUID .13 4 I4e F
MOLECULAR WEIGHT IhJ / QVJ 1 s. 0 3 2.43 /32.7B
SPECIFIC HEAT 1PT iPL32Cf F btuTlb-^f D, 3 13 BTU/LB-°F
THERMAL CONDUCTIVITY btu/hr-ft-°f BTU/HR-FT-°F
LATENT HEAT Al 9 .3 4l4°f btu/lb BTU/LB
TEMPERATURE IN 22 S °F 2 27 2. °f
TEMPERATURE OUT 414 °f TOO °F
OPERATING PRESSURE, INLET 1M (PSIA){M^) 2 7.3 (PSI A) Urn)
NO. PASSES PER SHELL i /
VELOCITY FT/SEC FT/SEC
PRESSURE DROP - ALLOW. | CALC’D. Kjeg 1 “psTl PSI 0.7 2. PSI I 0.1 Z. PSI
FOULING RESISTANCE, MIN.
HEAT EXCHANGED - BTU/HR. / 4 5 Z 4. OOP MTD CORRECTED-°F
TRANSFER RATE - SERVICE CLEAN

CONSTRUCTION OF ONE SHELL

DESIGN PRESSURE 3oS PSIG __ lLi__ PSIG
TEST PRESSURE PS 1G PSIG
DESIGN TEMPERATURE 44 F °F 6 5b Ca'i °f
TUBES CS NO. «sa. N.8, 2 bwgsch4o?min! length 2-F-o" PITCH (S')
SHELL C.9 1 D. SHELL COVER (1NTEG)(REMOV)
CHANNEL OR BONNET CS .17. 13 2. CHANNEL COVER C S IT 0 2L
TUBESHEET - STATIONARY CS_J3T R 2. TUBESHEET - FLOATING
BAFFLES - CROSS TYPE FLOATING HEAD COVER
BAFFLES - LONG TYPE IMPINGMENT PROTECTION
TUBE SUPPORTS
TUBE TO TUBESHEET JOINT_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
GASKETS
CONNECTIONS - SHELL SIDE_ _ _ _ _ _ IN GE~C PAG E OUT SEC PAGE RATING_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
CONNECTIONS - TUBE SIDE_ _ _ _ _ _ _ IN SEE P4 ti 1- k OUT S PA C £ RATING __ _ _ _ _ _ _ _ _ _ _
CORROSION ALLOWANCE - SHELL SIOEM^l >Q IN. _ _ _ _ _ _ _ TUBE SIDE KitiTg g7^»>0 IN.
CODE REQUIREMENTS ASME J t LOCAL C O t> E 5_ _ _ _ _ _ _ _ TEMA CLASS_ _ _ _ _ _ _ _ _____
REMARKS: (0 NOZZLE 4 SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 21BI I. I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
_ _ _ _ _ _ _ (2) FOR GENERAL NO'TES REFER TO REQ’N._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ WHICH IS AN INTEGRAL PART OF THIS REQ’N

(S') j M C LU pE S f B low r>ow N ________74^ ne&iG^ -temperature for metai.____________ ______
~ (sfroBg PITCV-f TO hi SELECT CD BV VL-kbUk T 0

steam icrr inns tures
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FORM NO. 135- I 28 A MATERIAL REQUISITION
FOSTER UilFELEU EliEitEY COkP-j;- 

IIO SOUTH ORANGE AVENUE. LIVINGSTON. N. J.

SHELL * TUBE
EXCHANGERS

PAGE l OF l
CONTRACT NOL_ :J2IL. w/l_ .datL_4l1J4^
customers NAME UNITED STATES -ERDA- fossil ItiERGY j location Sioux fAllS.ToUTH ^AKOTr

SUPERSEDED 3Y
CHANGE ’NO.

DATE
C- i C-2 C-3 C-N C-5 C-6

_FlRSt__AWD_ SlCONO jEiyR... tOUMMSIRV.SERVICE OF UNIT .... ______ _ _ _ _ _ _

SITE IIl\0)' 'TY'PE'VptttAl’"-"ClIf ISfl
One

ITEM NO. 
CONNECTED I N

SQ.FT.SURF./UNIT (f^> SHELLS/UNIT SQ.FT.SURF./SHELL ( ff?ff' 2^8^

PERFORMANCE OF ONE
UNI1 !i« PSkfiointMo P&«(io^Tl

SHELL SIDE TUBE SIDE
FLUID CIRCULATED RFW / Steam .....klD .6 As
TOTAL FLUID ENTERING (V) LB/HR n^i 28,121 LB/HR

VAPOR LB/HR nfm lb/hr
LIQUID LB/HR lb/hr
STEAM lb/hr .. W54 . UQ4~^ LB/HR
NON-CONDENSABLES lb/hr LB/HR

FLUID (VAPORIZED)(CONDENSED) (vm.) lb/hr 440 100 Horn) LB/HR
STEAM CONDENSED lb/hr ! LB/HR

GRAVITY CUO.) ■ 0.9! @ ^15 'F 1 " f
VISCOSITY tn Clift.’) 0.16 @ "M1? *F i i
MOLECULAR WEIGHT lM / OUT \8.m >2.9 AlMmMAl.St i
SPECIFIC HEAT (.0^5 btu/lb-°f 0.251.. O.U>l to BTU/LB-°F
THERMAL CONDUCTIVITY btu/hr-ft-°f i btu/hr-ft-°f
LATENT HEAT m5 & "M^*F BTU/LB 1 btu/lb
TEMPERATURE IN ll*? ”&p

118 442 ^F
TEMPERATURE OUT ^15 °F •550 540 oF
OPERATING PRESSURE, INLET 10 ('&&)( PSIG) 4.6 5.5 (■EHBE) (PSIG)
NO. PASSES PER SHELL Cross One One
VELOCITY FT/SEC FT/SEC
PRESSURE DROP - ALLOW. | CALC'D. Ueg'l. psi | PSI 0-5 _Q.5 (5) PSI
FOULING RESISTANCE, MIN. i
HEAT EXCHANGED - BTU/HR. t/HS.OOO / fW.DOO MTD CORRFCTED-°F
TRANSFER RATE - SERVICE CLEAN __

CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE PSIG 15 15 PSIG
TEST PRESSURE Per Code PSIG Per Code PSIG
DESIGN TEMPERATURE op IfcB 412 °F

TUBES c.s. no. m/\u o.p. sy/syg" bwg \i LENGTH U,' PiTCH 13(0.^ A
SHELL c.s. I.D. bt," SHELL COVER ( I NTEG)(REMOV)
CHANNEL C.S. CHANNEL COVER C.S.
TUBESHEET - STATIONARY C.S. (DSL MtSKIIl TUBESHEET - FLOATING
BAFFLES - CROSS TYPE FLOATING HEAD COVER
BAFFLES - LONG TYPE IMPINGMENT PROTECTION
TUBE SUPPORTS C.S.
TUBE TO TUBESHEET JOINT ROLLED AttD STflEUGTH WELDED
GASKETS
CONNECTIONS - SHELL SIDE
CONNECTIONS - TUBE SIDE

IN
IN

OUT rating 150 L6S RF
/ CO" out 20“ / tO" RATING 150 Us Rf

CORROSION ALLOWANCE - SHELL SIDE IN. TUBE SIDE IN.
CODE REQUIREMENTS AS ME Vlll TEMA CLASS ft

REMARKS: (I) NOZZLE & SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 2IBII.I
(2) FOR GENERAL NOTES REFER TO REQ'N. t5$Q » itOO A WHICH IS AN INTEGRAL PART OF THIS REQ'N

(V) Ihiuioes ie/> blowDown. W Gxs (& Outlet, \nauDts luTEftwa MhiS K Mm Euvuuxtor. Cfe)CR6^
Mmm kas For Mesh Mm kiMmuottS k Qotlo • l -461 • U.5 ft*; E-40V-H.O ft1, Ci) IA£SHiS . toFLUMElii 
Ih Owut imm. It) k teMOVAMi. \mm t8Masllm.*i?)1o U IabIyk Immi Steam Jaketted Une



rOKM NO. It33l~ SVA

RELEASES VESSEL DATA

DWG.
REV. DATE ISSUED FOR i ITEM NO: £~Vtf2./3 NO. REQ'D: OhJ£

2 SERVICE: FIRST ANA SSCCfJi SULFUR
DATE

OF
ORDER

® PURCHASE SHELL AND HEAD MAT 
ERIAL. PREPARE BUT DO NOT 
SUBMIT SHOP DETAIL DRAWINGS.

3 CuMEfJSERS

4 DIAMETER. 5'L & “ £.J>. - VeWcfi. J)ESt<£
5 TANGENT LENGTH; f&'-'O"

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

6 OPER. PRESSURE: NORM: SEE fA^E 1 PSI

7 IABOVE LIQUID LEVEL) MAX.: PSI

8 DESIGN PRESSURE. $£E Pfr(XZ i PSI

9 OPER.LlQU:C HOLDUl PRESS' PSi.

10 OPER. PRESS. DROP THRU VESSEL. SEE PSI

© VENDOR S DRAWING RETURNED
12 MAX. OPER. TEMPERATURE: SEE PA^C i

© FIELD CONSTRUCTION 13 DESIGN TEMPERATURE: $£E pAfiE i

© 14 SPECIFIC GRAVITY (PROCESS FLUID!:

15 CODE: ASM£ VIII ! TfMA R" STAMPED:
NOZZLE CHART

16 P.W.H.T.. FOR CODE: FOR PROCESS:
CONN.

NO. SIZE USAS.
RATING SERVICE NO.

REQD. 17 RADIOGRAPHED-

1 ZD" tS4S Ji-llEJ (lsf Pass) 1 13 JOINT EFFICIENCY:

19 CORROSION ALLOWANCE: SHELLS: HEADS: ’/e"% zo'' djfls TwlET (l^PASS) 1
20 MAT'L., SHELL: SEE PA«£ j

3 zo'' e,Ai OUTLET ( 1* PASS) 1 21 MAT'L.. HEADS:
H- 20" S/tS OUTLET (2“° PASS'* 1 22 MAT'L., SUPPORTS:
sr z'W' PAi> Tife SUL.FOP OUTLET z 23 TYPE OF HEADS:

6 1" STEAM INLET z. 24 EXTERNAL BOLTING:

7 I" Co^empcxe. OOTLET z 25 INTERNAL BOLTING:

S' zo" MAWDAy / 26 GASKETS:

27 BOLT HOLES: STRADDLE VESSEL CENTERLINE
.1
ID

/t" 6Fui 3t4L£X 1

STEM OUTLET 1
23 PAINT:

29 INSULATION: V£5 ( H.C.)

n VElUJ 1 . 30 SHIPMENT:

it- li" STEAL) SPAUSE 1 31

32 EMPTY WGT.: LBS12
I'T

! RMlOIjciOM ( ItJTEA.M TTHMT'N 1

euwAow/J (ccutimuous^

EyZ.~ ~_
z

33 WATER WGT.: LBS

34 TRAYS WGT.: LBS
IS 

j / L

17

/2

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

35 INSULATION WGT.: LBS

LL/LAH/LAL 36 GUNITE WGT.: LBS

LC,

Llco

•2. 37 OPER. LIQUID WGT.: LBS

38

39

ji_ — PI / 40 :

41 HYDROTEST SHOP: FIELD: PSI

L . ..

42 GAGE LOCATION.

43 MAX. ALLOW. PRESS. (NEW & COLD!: PSI
44 LIMITED BY

45

REFERENCE DRAWINGS. REQUISITIONS. STANDARDS

PM£ Z of Z
DRAWN PMK v/n/js CONTRACT NO: :

(5-1^2.REV. dateI BV DESCRIPTION CHfXKtD

REVISIONS APP'VED REQUISITION NO-

iw.- mi • u/p
First And seccmd sulfur Condems.!as e-^oz/s 

svLFok recoverv UAiir 

£ R X> A - F£

£ I o o X Fall£ South jakotA

DRAWING NO.

THIS DWG WAS

0153 7-J3 .'CM



FORM NO. 135- I 28 A MATERIAL REQUISITION
FOSTER WITKELER ENER-.Jl' OOltPOhATJOf;

110 SOUTH ORANGE AVENUE, LIVINGSTON. N. J.

SHELL % TUBE
EXCHANGERS

PAGE i OF l
CONTRACT NO^__ M’i N0 -_W.. ML_ ..Q/.L
customers name Dmited States • lRDA - Fossil Imebgy f location Sioux Ulls, South Mota

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

DATE

JSERV 1 CE 0F_ UN IT_ THjM IkWO. ImiJutFuq...lOMilRS_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ITEM N0;.i:^^04/405.

B FT.SURF./UN!T (tSSKa*) (£ f n m/m
TYP£^Pi£i4L^:cEr;_

SHELLS/UNIT
_X«SS3->

One
CONNECTED IN

SO.FT.SURF./SHELL ( !44fc

PERFORMANCE OF ONE UNIT
Ut P»$14HL11mdPa» W05li

SHELL SIDE
_ kio'(

TUBE SIDE
FLUID CIRCULATED & F W / Steam
TOTAL FLUID ENTERING f»41 (Vl lb/hr .U4U._ lb/hr

VAPOR lb/hr lb/hr
LIQUID 6>47 LB/HR lb/hr
STEAM lb/hr tUh lb/hr
NON-CONDENSABLES lb/hr lb/hr

FLUID (VAPORIZED)(CONDENSED) fo+0 (MAPI.4 LB/HR SIO 101 (CONO.'l lb/hr
STEAM CONDENSED lb/hr LB/HR
GRAVITY (Ua.l 0.^1 @ Wb eF
VISCOSITY CPS (Lia.) 0.16 ® -SIS'F
MOLECULAR WEIGHT lu / OUT I6.0U> }\3AlU HILAtli

Q.mSPECIFIC HEAT 1.0T5 btu/lb-°f O.lfcT (4) BTU/LB-0F
THERMAL CONDUCTIVITY btu/hr-ft-°f BTU/HR-FT-°F
LATENT HEAT SIS.1? @ ^1^‘F btu/lb btu/lb
TEMPERATURE IN m °f

a

%l
__35.0___

0.9

°F
TEMPERATURE OUT °f 0 F
OPERATING PRESSURE. INLET 10 (8533.) (PSIG) (HSi) ( PS 1 G)
NO. PASSES PER SHELL Cross o^L.. . _. One
VELOCITY ft/sec FT/SEC
PRESSURE DROP - ALLOW. | CALC'D. Meg'l. psi 1 PSI 0.9 0.4 (9) PSI
FOULING RESISTANCE, MIN.
HEAT EXCHANGED - BTU/HR. 400.000 / ITS.000 MTD CORRECTED-°F
TRANSFER RATE - SERVICE ' CLEAN

CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE $5 PSIG 19

Per
! 19 PSIG

TEST PRESSURE Per Code psig Code PSIG
DESIGN TEMPERATURE m °f AY> 1 4St 0 F
TUBES t.S. NO. 108 /hi 0.0. \W/lYl BWGlVlO LENGTH Ife1 PITCH j.5 (Q.P.) A
SHELL t.S. i.o. 6(,“ SHELL COVER ( 1 NTEG)(REMOV)
CHANNEL C.S. CHANNEL COVER C.S.
TUBESHEET - STATIONARY C.S. (Use Emu IobesheetT TUBESHEET - FLOATING
BAFFLES - CROSS TYPE FLOATING HEAD COVER
BAFFLES - LONG TYPE IMPINGMENT PROTECTION
TUBE SUPPORTS C.S.
TUBE TO TUBESHEET JOINT RotllD ( STRENGTH WELDED
GASKETS
CONNECTIONS - SHELL SIDE IN 1" OUT r rating (60 l&S RF
CONNECTIONS - TUBE SIDE IN 20“ / 20“ out 20" / 20“ rating (50 IBS RF
CORROSION ALLOWANCE - SHELL SIDE */b IN. TUBE SIDE '/g IN.
CODE REQUIREMENTS ASME VIII TEMA CLASS R
REMARKS: ( 1 ) NOZZLE J, SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 2IBII.I

(2) FOR GENERAL NOTES REFER TO REQ'N. 190Q - 1200 A WHICH IS AN INTEGRAL PART OF THIS REQ'N
(V) lutiuDts 1 </» Blowdown . WE Gas @ Outlet WUP Incuides Internal Rattles i Mist Euminators. (g) Cross Sectional
Abp.as Tor Mesh Mist Eliminators Iu Outlet Channel : E-404 - u.oTt1 •. t-405 - ii.o Tt1. (t) Meshes Coils 4. Eateles In Outlet
Channel lo h Removable . (bSSulm Brains(Conn*'?')To Ee Pad Type Suitable Tor f*y Steam .Ianetted Une. WT Unit
To Slope Iowards Exit End (M Shown). (ioS Vendor Ip Oetermihe Final Shell Sue < t at out . Erovwe Disengaging Space Tor Steam.



©
PART)TlffJ fL^Tu

3/if.” lift, coils bivoesn ^ 
iftyefts of mesh

(Coils To 86 ^emoi/asle) ■JrCsfr^=.'fciS'Jz*«r=#-

__ .JTt __Coils To Be min. 
JlSTAWCE Ffl-OM SHEt.l_ 
ANI> 50 AS
NOT To IMTeAF£££ 
tOlTH 5UtF0R J)RA>^S SecnoN A-A

1-- ljRtMOl/rtStE /T£:AM
Mi pipe

RMoVAUe S7LA*4 spAAte/t

m

RELEASES VESSEL DATA
DWG.
REV. DATE ISSUED FOR ITEM NO. E-UOT/T NO. REQ'D: 0 M C.

SERVICE: TiiJRD Af-JT F/nJAL 5l'LFURDATE
OF

ORDER

@ PURCHASE SHELL AND HEAD MAT­
ERIAL. PREPARE RUT DO NOT 
SUBMIT S~0? DETAIL DRAWINGS.

3
4 DIAMETER: 5t," I,J>. (pi Ei{VnNAAy‘ -VtNiCP J>£S/6Nj

® ISSUE CHECKED FOSTER WHEELER 
DRAWING. PURCHASE ALL OTHER 
MATERIALS. FINALIZE AND SUBMIT
CHECKED S--CP DETAIL DRAWING 
WITHIN ONE WEEK OF RELEASE 
DATE. PROCEED WITH COMPEL TE 
FABRICATION.

5 TANGENT LENGTH: lL.'~ o" I
... 6 OPER. PRESSURE: NORM: .<£:£ pAAE 1 PSI

7 (ABOVE LIQUID LEVEL) MAX.: PSl
s DESIGN PRESSURE: SCS. ft\G£ I PSI
9 OPER. LIQUID HOLD-UP PRESS: PSI

10 OPER. PRESS. DROP THRU VESSEL 5u&' r/Vj£ f PSI

(C) VENDOR S DRAWING RETURNED
11 MAS. RELIEVING PRESS. & TCP NO. PSI
12 MAX. OPER. TEMPERATURE: SEE /

© FIELD CONSTRUCTION
13 DESIGN TEMPERATURE: SEE i

© 14 SPECIFIC GRAVITY (PROCESS FLUID! :
15 CODE: VH1 { "\cU\K ' K'1 STAMPED:NOZZLE CHART

CONN.
NO. SIZE USAS.

RATING SERVICE NO.
REQD.

16 P.W.H.T.: FOR CODE : FOR PROCESS:
17 RADIOGRAPHED:

i 20" &AS INLET (lST PATS) i 18 JOINT EFFICIENCY:
19 CORROSION ALLOWANCE: SHELLS: j/g ” HEADS: l/gN2- TO" <3AC Iwle- U^Phss) 1
So MAT'L., SHELL: $EE Ph$E 13 20" UFS OUTLET ( |S< PftSl) 1
21 MAT’L.. HEADS:

H- 7£?'' (HAS 0'JTIE~ (z'^PASS) l
22

23
MAT'L , SUPPORTS:

S' 2'W" mt> tvce S'JLFPH C.-I.E! 2- TYPE OF HEADS:
4 l" STEAM Ii-^ET i. 24 EXTERNAL BOLTING:
7 l" CeWiEUSATE OUTLET 7- i 25_ INTERNAL BOLTING:
? 2,0" \ MftNWAV 1 26

27

GASKETS:

.1.
/o

Fr

6FW TU-ET i BOLT HOLES: STRADDLE VESSEL CENTERLINE
1 78 PAINT:

Steam cltleT_ i
i

f 29 INSULATION: V'ES ('H.C.')
// ■ 30 SHIPMENT:
/2

, /3 
/F
/?"'

I V 5TEFM iPFPAE i | 31
i"

—

iHowiouw (rHT&CMirrcNr) 
Slowdown

PSV
LC ! Lpr\ l LAL

LCt

LLCO_________
JM

1
1

2-
1-

2.
7-

I__

| 3Uj EMPTY WGT.: LBS

z: 1 33 WATER WGT.: LB5
L34 TRAYS WGT.: LBS
i 35 INSULATION WGT.: LBS

/6

Tn'

| 36 GUNITE WGT.: LBS
! 37 OPER. LIQUID WG .: LBS

!38IS

W —
■39
! 40

! 41 HYDROTEST SHOP: FIELD. PSI
! 42 GAGE LOCATION.
: 43 MAX. ALLOW. PRESS. (NEW & COLD)- PSl
! 44 LIMITED BY
! 45

REFERENCE DRAWINGS. REQUISITIONS, STANDARDS'

DESCRIPTION

REVISIONS

Pac,f z of i

FUK tl^'ps

thirI) Awl> fhJAI Sulfur Cowsemsefs 
Sulfur K£cou£fty UwiT 

E.fti)A- F£
-Sioux Falls Scvrrt MkoI'A

CONTRACT NO.

15 -15^2,
REQUISITION NO'

i59i - mi a/R,
DRAWING NO:

'IMIS D‘WG. WAS



FORM NO. 135-I 28 A MATERIAL REQUISITION
MXVi'ER FEELER EMurE OOiilRRA.lEJI,

I 10 SOUTH ORANGE AVENUE, LIVINGSTON, f(. J. PAGE t OF [
SHELL % TUBE

EXCHANGERS

CONTRACT NO.___ !<5 JWt__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ |RCQ’N. NO. BSt • |1|| - S j DATE ^ . 24 -lb
cusfoMERs~NAME~"UHiTtD States - eIM • Fossil Em&Y 1 lqcat 1 Sioiix RilV" South "DAicofA '. . . .

SUPERSEDED BY

CHANGE NO. C-l C-2 C-3 C-N C-5 C-6
DATE

SERVICE OF UNIT SECOND HeACTOR ?EED WEATER_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ IJEM HO- _ {. i \oy

Sy.FT.SURF./UNIT m SHELLS/UNIT
. LY.I5.I1...

SQ. FT. SURF./SHELL

PERFORMANCE OF ONE UNIT
SHELL SIDE TUBE SIDE

FLUID CIRCULATED 600 PSIG Steam Atio 6AS
TOTAL FLUID ENTERING 5M LB/HR 28.800 lb/hr

VAPOR lb/hr 26,426 lb/hr
LIQUID LB/HR lb/hr
STEAM SM lb/hr 2,'5T4 lb/hr
NON-CONDENSABLES lb/hr LB/HR

lb/hr’FLUID (VAPORIZED)(CONDENSED) lb/hr
STEAM CONDENSED lM lb/hr1 LB/HR
GRAVITY
VISCOSITY CPS 0.024
MOLECULAR WEIGHT 18.016
SPECIFIC HEAT BTU/LB-°F BTU/LB-°F
THERMAL CONDUCTIVITY btu/hr-ft-°f BTU/HR-FT-°F
LATENT HEAT 1283 BTU/LB btu/lb
TEMPERATURE IN 48ft °r ^•50 °F
TEMPERATURE OUT 48ft °F 4-41 (5T °F
OPERATING PRESSURE, INLET 600 (^a)(PsiG) 4.2 (Tga)(psiG)
NO. PASSES PER SHELL 0M6 Oue
VELOCITY ft/sec S6 FT/SEC
PRESSURE DROP - ALLOW, j CALC'D. HE6‘l PSI 1 PSI 03 psi | psi

FOULING RESISTANCE, MIN. 0.001 0.001
HEAT EXCHANGED - BTU/HR. 680,000 {S) MTD CORRECTED-0^ 84.<?
TRANSFER RATE - SERVICE 16.| CLEAN

CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE 660 psig 15 PSIG
TEST PRESSURE Pia Code psig Per Code psig
DESIGN TEMPERATURE ISO °F 500 °f

TUBES C.S. NO. O.D. 1.0" BWG 14 LENGTH 6' PITCH A
SHELL C.S. i.o. 26" SHELL COVER (INTEG)(REMOV)
CHANNEL OR BONNET C.S. CHANNEL COVER
TUBESHEET - STATIONARY c.s. TUBESHEET - FLOATING
BAFFLES - CROSS TYPE FLOATING HEAD COVER
BAFFLES - LONG TYPE IMPINGMENT PROTECTION C.S
TUBE SUPPORTS C.S.
TUBE TO TUBESHEET JOINT
GASKETS
CONNECTIONS - SHELL SIDE IN I" OUT f RATING 600 L&S RF
CONNECTIONS - TUBE SIDE IN 20" (Axim-S OUT 20" fAxial') RATING 30 LftS RF
CORROSION ALLOWANCE - SHELL SIDE Vs IN. TUBE SIDE /e IN.
CODE REQUIREMENTS ASMt Vllt TEMA CLASS l
REMARKS: (I) NOZZLE A SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 2IBII.

(2) FOR GENERAL NOTES REFER TO REQ'N. 15QQ • \tOQ \
(V> HoauAL Duty U W pop BB/hr Wuh Froiess Outiet Of 401 Oh Shell ._ ________ _ _______________  _________

WHICH IS AN INTEGRAL PART OF THIS REQ'N
U) Provide Expausiqm hm

58



form HO. 135-128a MATERIAL REQUISITION shell * tube
FOSTER WHEELER ENERGY CORPORA]TOE EXCHANGERS

I 10 SOUTH ORANGE AVENUE, LIVINGSTON, N. J. PAGE t OF i

CONTRACT NO. ^ mi REQ’N NO ■ mi.. 2SI - T [ date V•24 -16
CUSTOMERS NAME United States - tROK- Fossil Energy location Sioux Falls. South Dakota

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

DATE
SERVICE OF UNIT Third Reactor Feed Hsam _ ITEM NO. 1 . im____
size ifc-48 TYPE MM m^n CONNECTED IN
SQ.FT.SURF./UNIT ( Vlfe SHELLS/UNIT One SQ. FT.SURF./SHELL ^|g>

PERFORMANCE OF ONE UNIT
SHELL SIDE TUBE SIDE

FLUID CIRCULATED 600 IBS Steam _ _ km- Gas.
TOTAL FLUID ENTERING ISO lb/hr 2B.0S2 LB/HR

VAPOR LB/HR _.. ... . LB HR
LIQUID lb/hr lb/hr
STEAM ISO lb/hr 2.62ft lb/hr
NON-CONDENSABLES lb/hr lb/hr

FLUID (VAPORIZED)(CONDENSED) lb/hr lb/hr
STEAM CONDENSED ISO lb/hr lb/hr
GRAVITY
VISCOSITY CPS 0.014
MOLECULAR WEIGHT _ . _ 18,016 _ ____ VI.6S
SPECIFIC HEAT BTU/l8-°F btu/lb-°f
THERMAL CONDUCTIVITY btu/hr-ft-°f’ btu/hr-ft-°f
LATENT HEAT life.5 btu/lb btu/lb
TEMPERATURE IN 466 °F V40 0 F
TEMPERATURE OUT 46B °F 41 ft (5) °F
OPERATING PRESSURE, INLET too (ESI) (PSIG) 2.8 (B2EI) ( PSIG)
NO. PASSES PER SHELL . . . . . . . . _ _.Qm _ ...- One
VELOCITY FT/SEC 1P.I FT/SEC
PRESSURE DROP ALLOW. I CALC D. Ueg’l. PSI 1 PSI O.V psi 1 PSI
FOULING RESISTANCE. MIN. 0.001 0.001
HEAT EXCHANGED - BTU/HR. 615 000 (V) MTD CORRECTED-°F _____1.04,1
TRANSFER RATE SERVICE 17.4 CLEAN

CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE 660 PSIG ..._J5__ PSIG
TEST PRESSURE Per Code PSIG Pia._.CODE PSIG
DESIGN TEMPERATURE 150 Of 410 0 F
TUBES C.S. NO. V45 O.D. I.o" BWG 14 (23) length 4' pitch 1.2.5" a
SHELL C. s. I.D. If* SHELL COVER (integ)(remov)
CHANNEL OR BONNET C.S. CHANNEL COVER
TUBESHEET - STATIONARY C. S TUBESHEET - FLOATING
BAFFLES - CROSS TYPE FLOATING HEAD COVER
BAFFLES - LONG TYPE IMPINGMENT PROTECTIOK C.S.
TUBE SUPPORTS c.s.
TUBE TO TUBESHEET JOINT
GASKETS
CONNECTIONS - SHELL SIDE N ” OUT S“ rating too l&S RF
CONNECTIONS - TUBE SIDE n 20“ (Axial) OUT 20“ (Axial) RATING 150 _LW JiF
CORROSION ALLOWANCE - SHELL SIDE 'A IN. TUBE SIDE. '/b 1 N.
CODE REQUIREMENTS &SME VIU TEMA CLASS ft
REMARKS: (l) NOZZLE S SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 21 B1 1. 1

(2) FOR GENERAL NOTES REFER TO REQ'N. l^O • 1200 A WHICH IS AN INTEGRAL PART OF THIS REQ'N
(VI Normal Duty U 2&0 OOP B1U/hb Vina Process Outlu liMPtRAiuflL Of ViS8?.__ (4) Provide

form NO. 135-128a MATERIAL REQUISITION shell * tube
ROSTER WHEELER ENERGY CORPORA!TOR EXCHANGERS

I 10 SOUTH ORANGE AVENUE, LIVINGSTON, N. J. PAGE t OF 1

hpmtow -JPIMT QnAHIIL
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FORM NO. 135- I 28 A MATERIAL REQUISITION shell * tube
i'UVLCk UHKKIilH ELhiLiY iEXCHANGERS

IIO SOUTH ORANGE AVENUE, LIVINGSTON, fi. J. PAGE 1 OF 1

CONTRACT NO. 15-1591 .. ..i.R.EQ'j<-_N_0.._ mi - i2ji_- y__ ^ _ u ^
tROK-lossn Ehergv {location Sioux Pahs, South DakotaCUSTOMERS NAME Uhiteb States -

SUPERSEDED BY

CHANGE NO. C-l C-2 C-3 C-l+ C-5 C-6
DATE

SERVICE OF UNIT _Pourth_.... React or_ lieHeater  ..... ITEM NO. f - 408
SIZE u - 48 TYPE MM WffT,1 CONNECTED IN
sy.FT.SURF./UNIT ^ | ft SHELLS/UNIT OWE SQ.FT.SURF./SHELL

PERFORMANCE OF ONE UNIT
SHELL SIDE TUBE SIDE

FLUID CIRCULATED boo l&s Steam km Gas
TOTAL FLUID ENTERING lift lb/hr 21.Mi LB/HR

VAPOR lb/hr 15.Ml lb/hr
LIQUID lb/hr LB/HR
STEAM lift lb/hr l.UO lb/hr
NON-CONDENSABLES LB/HR LB/HR

FLUID (VAPORIZED)(CONDENSED) LB/HR LB/HR
STEAM CONDENSED lift lb/hr LB/HR
GRAVITY
VISCOSITY CPS 0.024
MOLECULAR WEIGHT 18.016 MU
SPECIFIC HEAT btu/lb-°f BTU/LB-0F
THERMAL CONDUCTIVITY btu/hr-ft-°f BTU/HR-FT-°F
LATENT HEAT 128.5 btu/lb btu/lb
TEMPERATURE IN 486 °F 550 0 F
TEMPERATURE OUT 468 °F

go-4- oF
OPERATING PRESSURE, INLET 600 (^a)(psiG) 1.4 ( ^S)(PSIG)
NO. PASSES PER SHELL Ome One
VELOCITY ft/sec 100 FT/SEC
PRESSURE DROP - ALLOW, j CALC'D. Heg'i psi PSI 0.5> psi 1 PSI
FOULING RESISTANCE, MIN. 0.001 0.001
HEAT EXCHANGED - BTU/HR. 52\OQO W MTD CORRECTED -°F 119
TRANSFER RATE - SERVICE iV6 CLEAN

CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
TEST PRESSURE_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ;_ _ _ _
DESIGN TEMPERATURE__ _ _ _ _ _ _ _
TUBES_ _ _ _ _ _ _ _ _ _ LJh_ _ _ _ _ _ _ _ _ _ _ _ NO. H1?
SHELL_ _ _ _ _ _ _ _ _ _ j.%. ■_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
CHANNEL OR BONNET t.S.
TUBESHEET - STATIONARY C.S.
BAFFLES - CROSS_ _ _ _ _ _ _ _ _ _ _ _ _ TYPE ____
BAFFLES - LONG_ _ _ _ _ _ _ _ _ _ _ _ _ _ TYPE
TUBE SUPPORTS_ _ _ _ _ _ _ _ _ _ _ _ C.S._ _ _ _ _ _ _ _ _ _ _ _
TUBE TO TUBESHEET JOINT_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
GASKETS_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
CONNECTIONS - SHELL SIDE_ _ _ _ _ _ _ _ _ _ IN
CONNECTIONS - TUBE SIDE_ _ _ _ _ _ _ _ _ _ _ IN
CORROSION ALLOWANCE - SHELL SIDE 
CODE REQUIREMENTS LSME VUt

fcfeO_
Per Code

PSIG 
PS i &

__ 15__
Per Code

PSIG
PSIG

150
0. D. LO"
1. D. 2le"

o F 4-fcO
BWG 14 LENGTH 4'.

SHELL COVER
CHANNEL COVER
TUBESHEET - FLOATING
FLOATING HEAD COVER
IMPINGMENT PROTECTION C.S.

°F
PITCH |.7^“ A
( I NTEG)(REMOV)

_ _ _ _ _ i!_ _ _ _ _ _ _ _ _ _ OUT_ _ _ _ _ _ _ _ _ _ _ T_ _ _ _ _ _ _ _ _ _ _ _ _ RATING feQQ L&S Rf
20“ (Axial") out 20“(AxuL) rating (90 L6S RF
/g IN._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ TUBE SIDE_ _ _ _ _ _ _ _ _ /fe IN._ _ _ _ _ _ _

TEMA CLASS R
REMARKS: (I) NOZZLE & SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 2IBM.I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _  (2) FOR GENERAL NOTES REFER TO REQ'N. j^Q • (200 k WHICH IS AN INTEGRAL PART OF THIS REQ’N
(V) Korual Duty k 22fer000 MO/hr. V4nu Prouss Ooilet Iimp. &i 'Sfci . 14> Provide
Joint Oh Srul ,_ _ _ _ _ _ _ _ _ _ _ :_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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MATERIAL REQUISITION
FOSTER WHEELER PAGE 1 OF 5

^OR ERDA-FE F.W.REF. 1S-1S92 REQUISITION NUMBER DATE
"SITE SIOUX FALLS, SOUTH DAKOTA 1592-121410 4/7/76
MATERIAL mtteet.e fttreaee ('H-)|m 'l SUPERSEDED BY CHANG E NO.:
ENERGY RESEARCH & DE7EL0PMFNT A DMTNT RTR ATT ON Cl 4-26-76 C4
FOSSIL ENERGY - LOCATION - NSP LAWRENCE STATION C2 C5
SIOUX PALLS9 S.D. C3 C6

MDEX

I SCOPE
II GENERAL

III MECHANICAL SPECIFICATIONS 
17 site; CONDITIONS
7 STANDARDS AND SPECIFICATIONS

BY: P.0 NO. SUPPLIER;
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FOSTER WHEELER CORPORATIONMATERIAL REQUISITION NO.: 1592-121+10CHANGE NO. 1 PAGE 2

I. SCOPE

This requisition covers the design, fabrication, and supply of a 
Claus Plant Muffle Pumace (H-l+Ol). Duty requirements and a schematic 
of the Muffle Pumace are supplied,and using this basis the vendor 
shall supply the detailed mechanical design for approval by the buyer.

II. GENERAL

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

1. Safety - Federal Register (OSHA)
2. Other - State & local requirements

B. The following is required by ERDA-PE:

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

"This contract or purchase order pertains to tne performance of 
ERDA-PE contract 1I+-32-001-1521 between the United States and 
Poster Wheeler Energy Corporation and the subcontractor agrees 
that the Contracting Officer, ERDA-Possil 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 procure­
ments, or standard "off the shelf" p+irchases of equipment or the sub­
contract or, purchase order which is $10,000 or less.

III. MECHANICAL SPECIFICATION

A. The Muffle Pumace shall be sized to received the Acid Gas Burner 
BR-1+01, and the Fuel Gas Burner, BR-i+02, and the Flame 
Scanners.
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. FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1592-12^10CHANGE NO. 1 PAGE 3

B, A schematic cross sectional drawing of the Muffle Furnace on (page 5) 
shows the configuration of the shell, refractory- 

liner, nozzles, burners, and temperature control. The vendor 
will provide the design for the buyers approval defining the
specifics of the muffle furnace.

0. Furnace design conditions
Design pressure 16 PSIG
Inlet pressure • 20.^ PSIA
Design temperature 650 F (metal)

D. Material of construction

Carbon steel shell
The refractory brick facing shall be >92% alumina,< 1.0 % iron, 

and have a service rating of 3300 F.

E. The furnace shall be sized to connect with the E-i|01 Waste Heat 
Exchanger and supported to allow for thermal expansion.

F. The checker firebrick wall shall be designed to allow access to 
the front tube sheet of the Waste Heat Exchanger.

The ultra-violet scanner will be directed to measure the Acid Gas 
Burner Flame. The infra red scanner will be directed to monitor 
the Fuel Gas Burner Flame.

IV. SITE CONDITIONS

1. Altitude (above sea level) _ 1315 ft
2. Atmospheric Pressure - 11*.0 PSIA
3- Design Temp. Summer - 93°E

Winter - -25 F
h. Location _ Outdoors

Type of Operation - Continuous
6. Earthquake Zone - I
7. Wind Loading

0-29 ft 20 PSF
30 - 1*9 ft _ 25 PSF
50 - 99 ft - 30 PSF

100 - 1*99 ft - 1*0 PSF
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FOSTER WHEELER CORPORATIONMATERIAL REQUISITION NO.: 1592-121+10CHANGE NO. 0 PAGE 1+

Y. STANDARDS AMD JOB SPECIFICATIONS

A. The following documents shall he considered as an integral part
this requisition;

1. 1590-lOAl Vessel Specifications
2. 1590-50A2 Gaskets and Surface
3. 1590-82A1 External Insulation
1+. 1590-83A1 Painting
5. 1590-87A1 Internal Insulation
6. 1590-92A1 Preparation for shipment
7. 1590-1200B General Notes
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MATERIAL REQUISITION

W
FOSTER WHEELER ENERGT CORPORATION' PAGE 1 OF

FOR ERDA-FE F.W.REF. 15-1592 REQUISITION NUMBER DATE ^
SUE SIOUX FALLS, SOUTH DAKOTA 1592-1241 4-21-76
MATERIAL AIR AND ACID GAS PREHEATER SUPERSEDED BY C iANG E NO.:

ITEM H-402 Cl CT
ENERGY RESEARCH & DEVELOPMENT ADMIN. FOSSIL ENERGY C2 C5
LOCATION-NSP LAWRENCE STATION, SIOUX FALLS, S.D. C3 06

I. SCOPE

Design, furnish material and deliver one (1) Air and Acid Gas Preheater Item 
H-402 in accordance with the following requirements. Fired Heater data sheets 
must be completed by vendor and submitted with Heater Quotation. Shop 
fabrication is to be maximized. Field erection by others.

II. SPECIFICATIONS

Design requirements shall be in accordance with the following Foster 
Wheeler Job Specifications:

1. Direct Fired Process Heaters-Design &
Fabrication Basis

1590-24A1

2. Induction Motors 1590-38A1

3. Wind & Earthquake Loading 1590-40A1

4. Steel Structures - Design & Construction 1590-46A1

5. Gaskets & Surface Finishes for Flanged Joints 1590-50A2

6. Equipment Painting 1590-83A1

7. Preparation of Material for .Shipment 1590-92A1

8. Equipment Noise Control 1590-96A2

9. General Notes Requisition for Heat Exchangers 
& Fired Heaters

1590-1200A

III. GENERAL

A. The design of all equipment of vendors supply will comply with all 
regulations applicable to the proposed location, Sioux Falls, S.D.

B. The design should be based on the expected operating life of 
12 to 18 months.

C. All materials to be of United States origin.

1 P.O.NO. SUPPLIER:
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FOSTER WHEELER CORPORATIONMATERIAL REQUISITION NO.: 1592-1241CHANGE NO. 0 PAGE 2

TV. MISCELLANEOUS REQUIREMENTS FOR VENDORS BID

A. Number of prefabricated components shall be listed.

B. All process coils shall be hydrotested before shipment.

C. The number and location of all field welds in piping shall be listed.

D. The approximate sizes and weights of components shall be listed.

E. Vendor to provide estimate of erection manhours,
V. PROCESS REQUIREMENTS

1. Feed Gas Composition:

CASE D CASE E
SWS

Off-Gas
Mol %

Selexol Unit 
Off-Gas
Mol %

SWS
Off-Gas 
Mol %

Selexol Unit 
Off-Gas
Mol %

H2 0.25 0.04 0.11
h2o 25.37 5.19 27.49 5.12
CO • 0.50 0.07 0.21 0.08
n2 0.50 0.07 0.21 0.08
co2 32.59 78.33 31.32 76.98
h2s 1.00 14.94 3.82 16.15
cos — 1.21 — 1.38
ch4 0.25 0.11 0.11 0.13
NH-, 39.54 0.04 36.73 0.08
TOTAL 100.00 100.00 LOO.00 100.00

2. Unit to be capable of operation for both cases. Each coil shall be fired 
in a separate cell.

3. Barometric pressure = 14.0 PSIA

4. Fuel Gas Composition as follows:

h2o 0.01
H2 14.30
CO 20.18
COS 0.01
C02 6.69
CH4 4.10
N2 54.71

100.00

Normal operation will be on Fuel Gas. However, startup and shut-down will 
be with No. 2 Fuel Oil. Combination burners required.
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API FIRED HEATER DATA SHEET
Revision No,

Purchaser/ Owner -------- ^ffPA-FE----------------------------------- Manufacturer________________________ _______
Location___ SUmx Falls, South Dakota________ Tiem Nn H-402_________________

Unit--------------------------------------------------------------------------- Reference__________________________________
Service Air & Acid Gas Preheater____________ _______________
Number Required------------- Qs§----- ;------------------ Type________ Optional_______________________________

“Total Duty per Heater, MM Btu per Hr Absorbed_____ —312.8_______________________ _________________ _
CASE E

PROCESS DESIGN CONDITIONS
♦Heater Section .................................................................................................... JLj.... ..Coil //2 _Cpi 1 §3

SWS Selexol
•Service ................................................................................................................ Off-Gag ■Off—Gag — Air
♦Heat Absorption, MM Btu per Hr........................................................... ...... • 558_____1-692 __1,033
♦Fluid .................................................................................................................... NHq + CO?, CO? + H9S
♦Flow Rate, Lb per Hr..................................................................................... ; . 2490 9 89^_____
Flow Rate, BPD.................. ................ ....................................................................................................................

♦Pressure Drop, psi (Allowable)......................................................... .......... • 5__________^5_______
Pressure Drop, psi (Calculated)....................................................................... ................................ ....................

♦Average Flux Density, Btu per Hr per Sq Ft (Allowable)............................  ..... .................... ........................
Average Flux Density, Btu per Hr per Sq Ft (Calculated).......................... .....................................................
Maximum Flux Density, Btu per Hr per Sq Ft............................................... ....................................................
Velocity Limitation ........................................................................................... .....................................................
Maximum Allowable Inside Film Temperature, Deg F.................................. ................................. ...................
Fouling Factor ................................................................................................................................. .......................
Corrosion or Erosion Characteristics...................................................................................................................

Date.

Page 3 

4-21-76

Air
6809

.5

Inlet Conditions:
•Temperature, Deg F. ,...................................
♦Pressure, (psia) .......................................
•Liquid Flow, Lb per Hr.....................................
•Vapor Flow, Lb per Hr.....................................
♦Liquid, (Deg API) (Sp Or at 60 F)................
•Vapor, Molecular Weight...................................
•Liquid Viscosity, Cp...........................................

Outlet Conditions:
♦Temperature, Deg F...........................................
♦Pressure, (psia) .......................................
♦Liquid Flow, Lb per Hr....................................
♦Vapor Flow, Lb per Hr.....................................
•liquid, (Deg API) (Sp Or at 60 F)................
♦Vapor, Molecular Weight..................................
♦Liquid Viscosity, Cp...........................................

Remarks and Special Requirements:
* 1. Distillation Data or Composition Attached

201 110 206
21.5 24,0 21.4
- -

2490 9 899 6809
- - -

26.43 41.21 28.52

800 800 800
21 23.5 20.9

2490 9 899 6809
- - -

41 .71 28.52

COMBUSTION DESIGN CONDITIONS

•Excess Air, Percent.............................................................................................. ..........—
Guaranteed Efficiency, Percent (LHV) (See Note)....................................... ..................
Calculated Efficiency, Percent (LHV)............................................................. .......... ........
Radiation Loss, Percent of Heat Release (LHV)........................................... _______
Flue Gas Temperature, Deg F, Leaving Radiant Section..............................  ..................
Flue Gas Temperature, Deg F, Leaving Convection Section...................... ............... ........
Flue Gas Mass Velocity Through Convection Section, Lb/Sq Ft/Sec........  ..........

15
70% Min.
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Page 4
API FIRED HEATER DATA SHEET

„ , 0 ERDA-FEPurchaser/Owner--------------------------------- ------------
, .. Sioux Falls, South DakotaLocation--------------------------- 1_______________ ____
Unit _______________ ________________________

Air & Acid Gas Preheater

Revision No.___ 9, Ome 4—21—76
Manufacturer
Item No. ____
Reference __

H-402

Service 
Number Required- One Optional

•Total Duty per Heater, MM Btu per Hr Absorbed- -^28-

process DESIGN CONDITIONS
•Heater Section .................................................................................................... —..

•Service ..................................................... ... ............................................. _____
•Heat Absorption, MM Btu per Hr..................................,............................. .....
•Fluid ..................................................................................... .............................. .............
♦Flow Rate, Lb per Hr.........................................................................................  .............
Flow Rate, BPD.................................................................................................  ..............

•Pressure Drop, psi (Allowable)........  ..................................................... ____
Pressure Drop, psi (Calculated)....................................................................... .............

•Average Flux Density, Btu per Hr per Sq Ft (Allowable)............................  .............
Average Flux Density, Btu per Hr per Sq Ft (Calculated).......................... ____
Maximum Flux Density, Btu per Hr per Sq Ft............................................... ..............
Velocity Limitation ...........................................................................................  ..............
Maximum Allowable Inside Film Temperature, Deg F........ ...........................................
Fouling Factor .....................................................................................................  ..............
Corrosion or Erosion Characteristics.........................................................

CASE D
Coil #1 Coil #2 foil #3

‘Selexol
Off-Gas
1.984

Air

NH.3 + CO? CO? + H2S Air 
1058 11612 4940

.5 .5 .5

Inlet Conditions:
•Temperature, Deg F . . . ...................
•Pressure, (psia) (^SJ^..................
•Liquid Flow, Lb per Hr....................
•Vapor Flow, Lb per Hr....................
•Liquid, (Deg API) (Sp Gr at 60 F).
•Vapor, Molecular Weight..................
•Liquid Viscosity, Cp..........................

Outlet Conditions:
•Temperature, Deg F..........................
•Pressure, (psia) tpsigic..................
•Liquid Flow, Lb per Hr....................
“Vapor Flow, Lb per Hr....................
•Liquid, (Deg API) (Sp Gr at 60 F).
•Vapor, Molecular Weight..................
•Liquid Viscosity, Cp..........................

201 110 206
21.5 24.0 21-4__

- -
1058 11612 4940

- - -
26.31 41.30 28.52

800 800 800
21 23.5 20.9
- - -

1058 11612 4940
- -

26.31 41.30 28.52

Remarks and Special Requirements:
*1. Distillation Data or Composition Attached.

COMBUSTION DESIGN CONDITIONS
•Type of Fuel........................................................................................................ ...........-..-

•Excess Air, Percent.............................................................................................  ..................
Guaranteed Efficiency, Percent (LHV) (See Note)....................................... ..................
Calculated Efficiency, Percent (LHV)............................................................. ...............
Radiation Loss, Percent of Heat Release (LHV).......................................... ..................
Flue Gas Temperature, Deg F, Leaving Radiant Section.............................. ..................
Flue Gas Temperature, Deg F, Leaving Convection Section...................... ...................
Flue Gas Mass Velocity Through Convection Section, Lb/Sq Ft/Scc. ... ..... ............

69
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Type of t ucl................................................................................................... —Oil-------  -—Qas.—_ ____—;

Draft at Bridge Wall, In. H.O........................................................................... ............................................................................
Draft at Burners, In. H.O................................................................................... ............................................................................

’Ambient Air Temperature, Deg F.................................................................~H);3_________________________________
•Altitude, Ft Above Sea Level........................................................................... —i2U!_______________ _ __________ „ .
Calculated Heat Release, MM Btu per Hr (LHV)......................................... .................................................... ..................  .
Volumetric Heat Release, Btu per Hr per Cu Ft...................................................................................................................... ..

Note: A fuel saving of —------------ MM Btu per hr will offset a $1,000 increase in furnace cost (erected).

FUEL CHARACTERISTICS
Type of Fuel........................................................................................... >.......... .......^------------—---- - -—......... - ;

•Heating Value: HHV ...... BtU^.lb:........................................................... 19430_____ _______________________
LHV........B.tu/scf............................................................ ..... :________14?_________________ _

3S° APT•Specific Gravity ................................................................................................. —±El±---------------------------------------
•H/C Ratio (by Weight)................................................................................... .................................................... ................. . .
•Temperature at Burner, Deg F......................................................................... —19-Q   ......... iZ=!------------------------- -
•Viscosity: At 100 F................ Cp........ ................................ .................... . I-lZ,",?.- 1________________________

At_______ F....................................................................................................... .__. ___-____________________
25 25•Fuel Pressure Available at Burner, psig........................................................... .......... ........................ ..—_ .— -------------  .

•Atomizing Steam Pressure, psig.  ........................ t.......................................... —:--------------------------------------- ------- — .
•Vanadium Content, ppm) ,
•Sodium Content, ppm }for L.quid Fuels................................................................................................................................
•Sulfur Content, Percent by Weight................................................................... —■■ 31------ .—^028—-------- -----------
•Gas: Molecular Weight.............................. ......................................................  .—_—.—— _j4.88---------------- ------  .

Composition, Mole Percent..................................................................... —,—,—---- --------------- --- ----------- -— .

COMBUSTION DESIGN CONDITIONS (CONT’D) Page 5

MECHANICAL DESIGN CONDITIONS
General
•Plot Limitations 
•Tube Limitations 
•Required Drawings
•Structural Design Data: Wind Load__ ____ ____
♦List of Applicable Standards or Specifications: 1.

2.

•Stack Limitations 
Other Limitations

Seismic Factor__
3.
4.

Coil Design
•Heater Section ....................................................... ................

•Design Pressure, psig.............................................................
•Design Fluid Temperature, Deg F......................................
•Corrosion Allowance: Tubes.............. TW: . ^.1?.Q9. P

ii ii
Fittings ...........................................

Hydrostatic Test Pressure, psig.............................................
Number of Passes...................................................................
Overall Tube Length, Ft.........................................................
Effective Tube Length, Ft.....................................................
Bare Tubes: Number ...........................................................

Total Exposed Surface, Sq Ft......................
Extended Surface Tubes: Number.......................................

Total Exposed Surface, Sq Ft. . 
Tube Spacing, Center to Center, In. (Staggered) (In Line)
Tube Center to Furnace Wall, In. Min................................

•Stress Relieve .........................................................................
•Weld Inspection Requirements, X-Ray or Other................

16 16 16

1/8 1/8 1/8
1/8 1/8 1/8

100% 100% 100%
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Coil Design (Conl’tl)

♦Heater Section ...................................................................

Tubes
Vertical or Horizontal.......................................................

♦Tube Material (ASTM Specification and Grade)..........
Outside Diameter, In..........................................................
Wall Thickness, (Minimum) (Average), In...................
Maximum 1. ube Wall Temperature, Deg F (Calculated)
Inside Film Coefficient (Calculated)..............................
Maximum Tube Wall Temperature, Deg F (Design). . . 
Design Basis for Tube Wall Thickness............................

Description of Extended Surface:
Type ...............................................................................
Fin or Stud Material......................................................
Fin or Stud Dimensions............................................ ...
Fin or Stud Spacing.......................................................
Maximum Fin or Stud Temperature............................
Extension Ratio .............................................................

Plug-Type Headers
Manufacturer and Type ............................ ......................

♦Material (ASTM Specification and Grade)....................
Nominal Rating .................................................................

♦Location .............................................................................
♦Welded or Rolled..............................................................

Return Bends
Manufacturer and Type ................................................

♦Material (ASTM Specification and Grade)....................
Nominal Rating or Schedule............................................

♦Location .......................................... ..................................

Terminals
Manufacturer and Type ..................................................

♦Material (ASTM Specification and Grade)....................
Nominal Rating .................................................... .■..........

♦Location ............ ................................................................
♦Welded or Rolled...............................................................
Flange: Size and Rating..................................................

Location .............................................................

Crossovers
♦Welded or Flanged .......................................................
♦Pipe Material (ASTM Specification and Grade)............
Pipe Size and Wall Thickness..........................................
Location .............................................................................
Flange Rating..................:................................................

Tube Supports 
Ends, Top, Bottom:

Material .........................................................................
Thickness .......................................................................
Type and Thickness of Insulation................................
Insulation Reinforcement .............................................

Intermediate:
Material ........................................................................
Spacing, Ft .....................................................................
Type and Thickness of Coating....................................

Guides: Location ...............................................................
Material ...............................................................

Page 6
Coil #1 Coil #2 Coil #3____

A--ns P-11

RD-llO (1.976 Edition)

None

WUB
P-11

■- Flanged -
A-L32_____r-n.....
150 RF 150 RF 150 RF

None
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Header B -xcs 
Location- _— MateriaL C.S, . Thickness.
Insulation: Material- Thickness .

Anchoring Material-
Are Header Box Doors Bolted or Hinged?-
Burners
Manufacturer and Type- 
Location—-------—----

Combination Size. . Number-

Size and Type of Pilots- Propane
Heat Release per Burner at Design Excess Air and Draft:

Normal _MM Btu per Hr; Maximum _MM Btu per Hr
Minimum Distance Burner Centerline to Tube Centerline:

Horizontal--------------------------------- ——-------------- VertlcaL

Settings
Exposed Vertical Walls:

Thickness--------------------------------— Hot-Face Temperature: Design—---- --------Calculated
Wall Construction---------------- ------- ——------ ---------—-----------—---------- -------- -—_——----------—----- -------

Outside Casing: Thickness----------------- -------Material-___ ______________— Outride Temperature.
Tieback Material-------------------------------------------- ----------- ---------------—---------------------—----------- -—----------
Support Material-------------------------- ------------------------------—------- ------- -----
Method of Fastening Tiebacks to Structure__—---—--------- ------ --------- ----------- -----------

Shielded Vertical Walls:
Thickness------------------------------- — Hot-Face Temperature: Design----- ---------Calculated
Wall Construction  --------- -------------------- -------—_——----------------------------------

Outside Casing: Thickness______________________ __ _ Material_____________ —---- Outside Temperature.
Tieback Material-------------- ----------------- ------------ —-------- ------------------- ------
Support Material---------------------- ---------------------- ------------------------------------
Method of Fastening Tiebacks to Structure-----------------------------------------------------------

Arch:
Thickness________________________________ _— Hot-Face Temperature: Design------------ --Calculated
Arch Construction------------------------------------------------------------------------------

Outside Casing: Thickness_________________ ________ Material____ ______________ _ Outride Temperature.
Tieback Material----------------------------------------------------------------------------------
Support Material-------------------------------------------------------------------------------------------------------------------------
Method of Fastening Tiebacks to Structure----------------------------------------------------------

Floor:
Thickness--------
Floor Construction

Outside Casing: Thickness.
Convection Section:

Thickness.... ..........
Consmiction------------

Outside Casing: Thickness_______ 3/16------------ Material-----—--------------  Outside Temperature.

* Oil to be used for startup and may be used to supplement 
fire with gas.

- Hot-Face Temperature: Design---------------Calculated .

___ Minimum Floor Elevation----------------------------
_______ Material____________________Outside Temperature.

Design Hot-Face Temperature---------------------------
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(ConPd)

Tieback Material----------------------
Support Material----------------------
Method of Fastening Tiebacks to Structure.

Internal Wall: 
Type--- Required Dimensions-

Stack
Number-
Material-

one
C.S, Self-Supporting or Guyed- 

— Thickness-----------
Inside Metal Diameter- 
Lining: Materia!—,— LHV

Type of Material or Reinforcement- 
Extent of Lining________________

. MateriaL

S,S« ---- Location
Minimum Thickness-

Integral
3/16

-Height Above Grade- 
--------- Thickness-

. Stack Length-

Full

Dampers
Location: Stack or Bottom Air Plenum_____________________________
Material-----------------------------------Multiple or Single Leaf.
Description of Provision for Operation from Grade___________________

Hot Duels, Breeching, Flues, and Collectors

Material------------------------------ASTM Specification....................... ... Size.
Insulation: Type______________________ _____________ ______ _ Thickness________________ _____

Type of Anchoring Material---------- ----------------- ----------- ------ ----------
Size of Access Door into Breeching------------------------------------------------------

Cold-Air Ducts and Plenum

Material----------------------------- - ASTM Specification_________________________ Size.
Miscellaneous

Overall Dimensions of Furnace____ _—.. ................................................
Platforms: Location _______________________________________________________________

Width _______ ____ _____ ______________________________________________
Type of Floor---------------------------------------------------------------

Stairs: Location-------------------------------- -—.—... ........ .——---------
Ladders: Location ------------- --------- -—,— -----------------------------—   

Access Doors: Location and Size---- --------
Observation Doors: Location and Size-------
Miscellaneous Connections (Number and Size):

Draft_________________________ —____ _
Temperature_________________________
Header Box Drain____________________
Coil Drains____________________ _____—

Painting and Galvanizing Requirements——,—_

Flue Gas Sample- 
Smothering Steam-
Stack Drain___
Oth^x

Are Painter's Trolley and Rail Included?.
Extent of Tube-Handling Facilities______
Explosion Doors: Location and Size__ _

No___
Brackets

Special Equipment (Soot Blowers, Air Preheaters, Noise Supressors, Fans, Etc.)

2M—July 1%6

None
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MATERIAL REQUISITION

FOSTER WHEELER PAGE 1 OF 3

' cOR
ITE

ERDA-FE F.W.REF.13-1392
SIOUX FALLS. SOUTH DAKOTA

MATERIAL ACID GAS BURNER fBR-ItOl)
ENERGY RESEARCH & DEVELOPMENT ADMINISTRATION

REQUISITION NUMBER
I392-12U1E

DATE
SUPERSEDED BY CHANGE NO

ii/7/76

FOSSIL ENERGY - LOCATION - NSP LAWRENCE STATION
SIOUX FALLS, S.D.

INDEX

I SCOPE

II GENERAL

III BASIS OF DESIGN

IY MECHANICAL SPECIFICATIONS 

V STANDARDS AND SPECIFICATIONS

flBY- I P.O.NO. SUPPLIER:
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FOSTER WHEELER CORPORATIONMATERIAL REQUISITION NO.: 1092-I2i+1ECHANGE NO. 0 PAGE 2

I SCOPE

This requisition defines the design, test, and supply of a burner
assembly to be installed in the E-ij.02 Muffle Furnace.

XX • 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.I). All materials to be of United States origin. Equipment shall 
be furnished in accordance with the standards noted in Part V of 
this specification as well as the applicable provisions of the 
latest revisions of the following codes, specifications, etc., 
which may be revised to adjust classification and addition made as 
necessary to assume good practice.

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

2. Safety - Federal Register (OSHA)

3. Other - State & local requirements
B. The following is required by ERDA-FE:

No subcontract shall be on a cost-plus-a-percentage-basis.
"This contract or purchase order pertains to the performance of 
ERDA-FE contract no. 1I+-32-0001-1521 between the United States and 
Foster Wheeler Energy Corporation and the subcontractor agrees that 
the Contracting Officer, ERDA-Fossil Energy or his authorized 
representative may inspect the plant and audit the books and records 
of the subcontractor with respect to work done or supplies, material 
and-equipment furnished under this contract.or purchase order."

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

III.BASIS OF DESIGN
A. The burner shall be used to effect the partial combustion of a gas 

containing hydrogen sulfide. The burner shall be suitable for 
operation on the acid gases in all three cases described as follows:
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FOSTER WHEELER CORPORATIONMATERIAL REQUISITION NO.: l592-12i*lE
CHANGE NO. 0 PAGE 3

Case D E

lb moIs/hr acid gas air acid gas air acid gas air

H2 0.15 0.10 0.19
H20 18.23 5.20 32.66 7.16 32.86 7.14
CO 0.31 — 0.31 O.38
N2 0.31 132.79 0.31 183.04 O.38 182.53
02 -— 35.19 48.51 48.37
C02 134.26 — 131.19 182.32
H2S 23.50 — 24.94' 39.08
COS 1.87 — 1.81 3.13
CH1+ 0.26 0.26 O.38
NH3 15.95 . 34.71 34.79
Total 194.84 173.18 226.29 238.71 293.51 238.04

Inlet temperature 
Inlet pressure
Allowable pressure drop

800 P (both gas and air)
20.8 PSIA (both gas and air)
0.5 PSI (both gas and air)

IV. MECHANICAL DESIGN

1. The burner shall have design pressure of 16 PSIG.

2. The burner tile shall have a minimum service temperature rating of 3300°P.

3. The burner and throat assemblies are to be sized to fit in the H-ij.01 
Muffle Furnace and in proximity to the BR-i|.02 so that the BR-lj.02 flame 
will ignite the BR-I4OI during startup.

I4.. The burners will be equipped with a purged peephole.

Y. STANDARDS AND JOB SPECIFICATIONS

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

1. 1590-5012 
2. 1590-8311 
3. 1590-9211
k. 1590-1900B

Gaskets and Surface
Painting
Preparation for shipment
General Notes
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MATERIAL REQUISITION
FOSTER WHEELER PAGE 1 OF h

1 FOR ERDA-FE F.W.REF.1^-1^92 REQUISITION NUMBER DATE
-SITE SIOUX FALLS. SOUTH DAKOTA 1^92-12iilF k/7/76VJ

h MATERIAL FUEL GAS BURNER (BR-U02) SUPERSEDED BY CHANGE NO.:
ENERGY RESEARCH A. DEVET,OPMENT ADMTWTSTOATTOW Cl Cl

i FOSSIL ENERGY - LOCATION - NSP LAWRENCE STATION C2 C5
SIOUX FALLS. S.D. C3 C6

INDEX

I SCOPE

II GENERAL

III BASIS OP DESIGN

IV MECHANICAL SPECIFICATIONS 

V STANDARDS AND SPECIFICATIONS

FiTr—[SUPPLIER:
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FOSTER WHEELER CORPORATIONMATERIAL REQUISITION NO.: 1592-121+1FCHANGE NO. 0 PAGE ' 2

I. SCOPE

This requisition defines the design, test and supply of a fuel
"burner assembly to be installed in the H-l|02 Muffle Furnace.

XX# GENERAL

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

1. Electrical - NEC - Class I - Group D, Division -2

2. Safety - Federal Register (OSHA)

3* Other - State & local requirements

B. The following is required "by ERDA-FEs

No subcontract shall be on a cost-plus-a-percentage-basis.
"This contract or purchase order pertains to the performance of 
ERDA-FE contract 11+-32-001-1521 between the United States and 
Foster Wheeler Energy Corporation and the subcontractor agrees 
that the Contracting Officer, ERDA-Fossil Energy or his authorized 
representative may inspect the plant and audit the books and 
records of the subcontractor with respect to work done or supplies, 
material and equipment furnished under this contract or purchase 
order."

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

III. BASIS OF DESIGN

A. The burner shall be used to obtain the stoichiometric combustion 
of fuel gas having the following composition
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FOSTER WHEELtK uuitruRfliiw
MATERIAL REQUISITION NO.: l592-12iO.F
CHANGE NO. 0 PAGE 3

Fuel Gas Composition Air Composition

imponent Mol %

H2 L4.30
GO 20.18
N2 54.71
002 6.69
CHU 4.io
COS 0.01
12 0.01

Total 100.00

Component Mol %
N2 76.68
02 20.32
120 3.00

Total 100.00

B. The flow rate of gas and air are 200.6 and 2323 lb mols/hr 
respectively. The burner shall be designed to handle from 20% 
to 120% of the expected flow rate.

0. Gas
Inlet temperature F 175
Inlet pressure PSIA 20.8
Allowable pressure drop PSI 0.5

IV. MECHANICAL DESIGN

1. The burner shall have design pressure of 16 PSIG.

2. The burner tile shall have a minimum service temperature rating of 3300°P*

3. The burner and throat assemblies are to be sized to fit in the H-l+Ol 
Muffle Furnace and in proximity to the BR-i|02 so that the BR-lj.02 flame 
will ignite the BR-I4OI during startup.

!(.. The burners shall be equipped with the following auxiliary parts:

Propane Gas Pilot 
Ultra violet flame scanner 
Infra red flame scanner 
Flame detection relay 
Purged peephole assembly
Pilot ignition system complete with ignition 

transformer.

one
one
one
one
one
one

Air
206
20.8
0.5
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FOSTER WHEELER' CORPORATIONMATERIAL REQUISITION NO.: l592-12iaFCHANGE NO. 0 PAGE 1+

V. STAEMBDS AND JOB SPECIFICATIONS

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

1. 1590-50A2 Gaskets and Surface
2. 1590-83A1 Painting
3* 1590-92A1 Preparation for shipment
k. 1590-T OOOB General Notes
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FOSTER WHEELER CORPORATION CENTRIFUGAL PUMPS PAGE / OFZREQUISITION NO. DATEFOR r ppa fe - ip- -32. - ooor -psp- / F.W. CONTRACT /s-zosz. 155>Z-L3/J- R 3 -N-7&S 1 TE /VZP LAV//1FEC E STAT/O/V. SIOUX FALLS . SOUTH /OAK OTA SU 3ERSEDED BY CHANGE NO.SERVICE ,7ui.fuk c/kculat,-ow outtp Cl C3NO. REQ'D / ITEM NOS. CC CM 06
NO. OF MOTORS REQ'D■ / : ITEM NOS. _____ SUPPLIED BY MF# MOUNTED BY PbP7P P7FP
NO. OF TURBINES REQ'D___ : ITEM NOS. _______ SUPPLIED BY _________ . MOUNTED BY _____ _____PUMP MFR. SIZE & MODEL

PF^TTMT&NDlT'l5NgriACH~R3MFr
LIQUID P70LTE!-/ SUiFUP U.S.GPM 6 PT; MIN

DISCH. PSIG
P.T. °F. ; max 3 75 ) 2 7o SUCT. PSIG ( MAX. /0
SP.GR. AT PT /. 7J? OIFF. PSI
VAP. PSIA e pt J. O TOTAL OIFF. HEAD, FT.
VIS. 8 PT P.T Sens NPSHA, FT.
CORR. / EROS. FROM D/S'.oc V£P> P/z 5

NORM /Q3 sno./Q3 
RTD. ¥*/-

* RTD. O

5~7

/£.
_ _ _ _ _ _ _ _ HYO HP.£L£~L

CONSTRUCT ICN
NOZZLES SIZE ANSI RATING FACING LOCATION
suction ______ _________ _ _____ Borrow
DISCHARGE_________________ TOP

CASE-MOUNT □ CENTERLINE □FOOT □bRACICET Qn-LINE Eg) SUMP 
-SPLIT: Q AXIAL ^RADIAL
-VOLUTE: Q SINGLE □DOUBLE DoiFFUSER □ _______________
-OESIGN :____ PSIG 6 ____ °F. HYDRO TEST PSIG
-AUX. CONNECTS: El VENTS □ DRAINS □ GAGES □_____ ________

IMPELLER: DIA. : RATED___  , MAX.___  , MIN.___ _ . TYPE_________ _
MOUNTING □BETWEEN BEARINGS □OVERHUNG Q___________

WEAR RINGS: DlNLET ONLY □BOTH SIDES OCASE ONLY □ CASE A IMPELL.
BEARINGS: TYPE: RADIAL -5/ EB'STz .THRUST = PALL______ _____ _

LUBE: □ RING □FLOOD □fLINGER QmIST □PRESSURE

NO. STAGES PERFORMANCE
PROPOSAL CURVE NO. ________
RPM_____  NPSKR (WATER), FT.
MIN. CONTINUOUS U.S.GPM _____
ROTATION, VIEWING FROM COUPLING

WITH RATED IMPELLER:
EFFICIENCY AT RATED POINT, *_____

IF EFf. IS VISCOUS, WATER EFF. =_
BHP: RATED ___  NORM____ MAX___

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

WITH RATED SUCT. PRESS. = _____
WITH MAX. SUCT. PRESS. =

oHOD TESTS: required witnessed
PERFORMANCE YE S A/O
1PSHR________________

DISMANTLE A INSPECT_______ _____
HYDROTEST CASE YES NO
HYDROTEST BOWLS _____ _ ____ _

COUPLING: MFR:_______
DRIVER 1/2 MTD
GUARD TYPE:__

PACKING: MFR A TYPE ___
MECH. SEAL: MFR A MODEL .

_____ -MODEL: ________
BY: 0PUMP MFR. □DRIVER MFR. □ purch. MATERTALS:

JSjPUMP API CLASS
___ SIZE
MFR’S CODE

NO. RINGS 
API CODE □

6-¥

AUXILIARY PIPING :
C.W. PIPE PLAN .WITH flc.S. Os.S. QTUBING GpIPE

TOTAL C.W. REO'D. GPM. INCLUDE: fl PL0W IND1C. □ VALVE
PACKING INJECTION: FLUID= 8 °F. REQ’D- PSIG BASE PLATE
SEAL FLUSH PLAN .WITH flc.S. flS-S. (“1 TUBING HpIPE

EXT. FLUSH FLUID- 8 °F. REQ’D= GPM 8 PSIG
AUX. SEAL PLAN , WITH flc.S. FfS-S. FI TUBING FlPIPE

QUENCH FLUID-

VERTICAL PUMPS
THRUST, LBS. UP, DOWN
OTHER DETAILS PER PAGE NO.
APPROX. WEIGH IS (lbs net each)

HP .S.F. .RPM .FRAME V/ 3 ?Wl 60 HZ PUMP ONLY MOTOR
MFR. .BEARINGS .LUBE BASE TURBINE
TYPE //V/O. . INSUL. CLASS S AMPS, FULL LOAD SI IE DAI A
ENCL. TEST -RISE °C 80 AMPS. LOCKED ROTOR
VERT. UNITS: HVSS flVHS THRUST CAP. , LBS. UP DN.

AMBIENT+73 °F MAX TO-25op MIN.
1NSTALLED □OUTDOORS □ INDOORS

MclI' -GRff-PIV 3. □non-hazaroous
COOLING WATER: TYPE

°F 4 PSIG IN, °F MAX 4 PSIG OUT

TURBINE DRIVERS:
□ if BY PUMP VENDOR SEE PAGE__ ATTACHED
□ lF BY OTHERS: MFR. MODEL BHP

APPLICABLE DOCUMENTS: /ST'O -/3QOA , /SOO -3 8 A t /SJO-SOA? /T 90- POAE /TSO-JZA /
3/ A Z-

WOTES: g) SB APT and D/S c/jAfPi-B P)P£ BP 5 Tca y J~A CAE TED vy/TE 6T PS/Q STEAM. 
___________(z) woL-re/v SULFUB C3A'ta/*JS £>/S$OL VEG E3 S________ *
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DRIVER DRIVER

DISCHARGE PRESSURE SPECIFIED HERE
SPECIAL PIT COVER PLATE

/ z MOUNTING SURFACE WHEN SPECIAL / PIT COVER PLATE NOT SUPPLIED.

MOUNTING UNIT
MANWAY SOLE PLATE OR MOUNTING UNIT

MOUNTING SURFACE

MAX. LEVEL

NUMBER OF STAGESAS REQUIRED

MIN. LEVEL

IMPELLER EYE
FACE OF INLET

----- -------— BOTTOM OF SUMP OR VESSEL
DISCHARGE PI PE EXTERNAL TO COLUMN)TYPE "S" TYPE "T11 (DISCHARGE INSIDE COLUMN)

VENDOR COMPLETE MISSING DIMENSIONS ABOVE TO SPECIFY EQUIPMENT AND REQUIREMENTS: IMPELLER EYE LOCATION REQUIRED ONLY
WHEN HPSH IS LIMITED OR NPSHA TEST REQUIRED. VENDOR ALSO COMPLETE DATA BELOW WHEN IN SCOPE OF SUPPLY.

HJRCHASER’S FLUID CONTAINER TYPE : CQNCnSTE: SlAnP (etUd-! LiNGfi) PURCHASER'S MOUNTING SURFACE: A LO< M /^U/'f O/Z ZT££L PLATE
ARRANGEMENT §3 TYPE "S" □ TYPE ’T’ COVER CONSTRUCTION: CJOPEN QrAIN TIGHT 13GAS TIGHT □_____________________
MOUNTING COLUMN: 0 FLANGED □ SCREWED MATERIALS _________________________________ ___ ________ _________ ____
DISCHARGE PIPING: 0.FLANGED □ SCREWED MATERIALS ____________________________________________________________
INCLUDE: (g MOUNTING UNIT = gj VENDOR'S STD. ARRGT. □$0L€ PUTE MAT' L. ______________________________________

Q SPECIAL PIT COVER = □VENDOR'S STD. ARRGT. □SOLE PLATE □ MANWAY MAT' L ___ _________ __________ ______ _
□ INLET STRAINER - □VENDOR'S STD. ARRGT. Q ______ __ MESH ___ _ MAT' L. ______________________________
□ LEVEL CONTROL ACTUATOR = TYPE_________________________________ MAT’ L _________ ___________________;_
□ LEVEL CONTROL SWITCH = □ START-STOP nALTERNATOR Q__________________________________________________

....VOLT- PH.- HZ. ENCLOSURE
□ _____________________~ .................. .......... ......
□ ________________ _______________ _____________ _________________________ ________________
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FOSTER WHEELER CORPORATION CENT ^IFUGAL PUMPS PAGE/OF aREQUISITION NO. I DATEFOR er/ ’.; - fe -/v --ocoitszi F.W. CONTRACT /s - tsoz A3//-S' ' \3-S-7ES 1 TE f/cp LAt/zZCVCE STAT/O/V. Z/OUX falls, sour// DAKOTA SU 3ERSEDED BY CHANGE NO.SERVICE SULFUP TEAL'S FEE PUAfP Cl C?NO. REO'D / ITEM NOS. P-NOE. CO C4 C6
NO. OF TURBINES REQ'DPUMP MFR. ITEM NOS. SUPPLIED BYSIZE & MODEL __ MOUNTED BYNO. STAGESOPERATING CONDITIONS, EACH PUMP: PERFORMANCE

LIQUID f~7Qt TEN SUL FUft U.S.GPM 6 PT: MIN ___ NORM /O RTD.. fO
DISCH. PSIG RTD. P7

P.T. °F. (MAX L 75 ) 37 S SUCT. PSIG ! MAX. AO ) RTD. O
SP.GR. AT PT / ~7J? OIFF. PSI ¥7
VAP. PSIA 9 PT 3,0 TOTAL OIFF. HEAD, FT. 61
VIS. 0 PT F-. 75" NPSHA, FT. AF
CORR. / EROS. FROM A)/ri ALVm hA?S HYD HP.aZJL

CONSTRUCT ICN
NOZZLES SIZE ANSI RATING FACING LOCATION
suction _______________ __________________ ______ _____________ sorrow'

DISCHARGE &F TOP

CASE-MOUNT □ CENTERLINE QfOOT □BRACKET □iN-LINE &\SUMP 
-SPLIT: Q AXIAL ^RADIAL
-VOLUTE: SINGLE □DOUBLE QdIFFUSER □ _________ _
-DESIGN ____ PSIG 6 _____°F. HYDRO TEST____ PSIG
-AUX. CONNECTS: E)VENTS □ DRAINS □ GAGES □_____________

PROPOSAL CURVE NO. __________
RPM ______ NPSHR (WATER), FT.
MIN. CONTINUOUS U.S.GPM _____
ROTATION, VIEWING FROM COUPLING

WITH RATED IMPELLER:
EFFICIENCY AT RATED POINT, %_____

IF EFF. IS VISCOUS, WATER EFF.
BHP: RATED ___  NORM____.MAX__ _

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

WITH RATED SUCT. PRESS. = _____
WITH MAX. SUCT. PRESS. = ______

3HPP TESTS: required witnessed

PERFORMANCE FE S A/O
1PSHR _______

IMPELLER:

WEAR RINGS: 
BEARINGS:

DIA.: RATED_________ , MAX.________  , MIN._________  . TYPE_________
MOUNTING □BETWEEN BEARINGS □OVERHUNG □____________
□ inlet only Oboth sides Ocase only Qcase A IMPELL.

TYPE: RADIAL - iLELFJz .THRUST = ^ ________________________

LUBE: QRING □FLOOD □FLINGER QmIST □ PRESSURE

DISMANTLE A INSPECT 
HYDROTEST CASE 
HYDROTEST BOWLS

FES NO

COUPLING: MFR: .MODEL:
DRIVER 1/2 MTD BY: BPUMP MFR. □DRIVER MFR. □PURCH.
GUARD TYPE:

MATERIALS:
□pump API CUSS S -*7

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

AUXILIARY PIPING :
C.W. PIPE PLAN .WITH flc.S. RS-S. O TUB ING OPIPE

TOTAL C.W. REO'D. GPM. INCLUDE: DFL0W INDIC. (“1 VALVE ”C"
PACKING INJECTION: FLU 10= 6 .. °F. REO’D- <5(^0 PSIG BASE PLATE
SEAL FLUSH PLAN .WITH flC-S. flS-S. fl TUB ING GpIPE VERTICAL PUMPS

EXT. FLUSH FLUID” 9 °F. REQ'D= GPM 9 PSIG THRUST, LBS. UP. DOWN
AUX. SEAL PLAN , WITH flC-S. FlS-S. fl TUB ING FlPIPE OTHER DETAILS PER PAGE NO.

QUENCH FLU 10=
MOTOR DRIVERS: APPROX. WEIGHTS ilbs net each)
HP .S.F. .RPM .FRAME .VSO v/ 3 PH//C’ HZ PUMP ONLY MOTOR
MFR. .BEARINGS .LUBE BASE TURBINE
TYPE /.VC .INSUL. CUSS B AMPS, FULL LOAD SI IE DAI A
ENCL. TF.FT .RISE °C SO AMPS, LOCKED ROTOR ambient+73 £>f max to-25of min.

INSTALLED □OUTDOORS QINDOORS
MciT -GR£>-DIv2- □NON-HAZARDOUS 

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

VERT. UNITS: FlVSS FlVHS THRUST CAP. . LBS. UP DN.
. TUR3INF DRIVFRS:

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

APPLICABLE DOCUMENTS: SFO-A300A /SSOO&Al. A590 - SOA2. . /SPO-50A¥. A5SO- 5>SA/
A 550 - 3/A P
A/OTTS ■ (D S/YAFPA\fO D1SCHAP6-Z. PIPP- Tp RT STTAM JP<KETED W/T/S 6S PS/C- STEAM.

(F> SiyfLEUK CO/TfA l>Y<; nis<.0!_ l/BO A/x S________1________________ __
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CONTROL SWITCH \ ui ru irniiTOB \

DRIVER DRIVER

. DISCHARGE PRESSURE SPECIFIED HERE 
SPECIAL PIT COVER PUTE

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

MOUNTING UNIT
MANWAY SOLE PLATE OR MOUNTING UNIT

iztzrMOUNTING SURFACE -
/'-O

MAX. LEVEL —

NUMBER OF STAffiSAS REQUI RED

MIN. LEVEL

IMPELLER EYE
FACE OF INLET

---- -- ---- —— BOTTOM OF SUMP CR VESSEL
DISCHARGE PIPE EXTERNAL TO COLUMN )TYPE "S TYPE "T" (DISCHARGE INSIDE COLUMN!

VENDCS COMPLETE MISSIHG DIMENSIONS ABOVE TO SPECIFY EQUIPPSNT AND REQUIREMENTS: IMPELLER EYE LOCATION REQUIRED ONLY
WHEN NPSH IS LIMITED OR NPSHA TEST REQUI RED. VENDOR ALSO COMPLETE DATA BELOW WHEN IN SCOPE OF SUPPLY.

PURCHASER’S FLUID CONTAINER TYPE:C2WC/?g7£ SUMP feft'CK L/A/Eo} PURCHASER'S MOUNTING SIIRFACF: ALUM/HUM O/j ST££L Pi-ATE
ARRANGEMENT £3 TYPE "S" □ TYPE “T" COVER CONSTRUCTION: □OPEN QrAIN TIGHT El GAS TIGHT ______
MOUNTING COLUMN: S FLAHI^O □ SCREWED MATERIALS______________________________ ___________ _
DISCHARGE PIPING: 0 FUHGED □ SCREWED MATERIALS __________________________________ _____________________
INCLUDE: jg] MOUNTING UNIT = g]VENDCH?’S STD. ARRGT. □ SOLE PUTE MAT' L. _______________________________ __

Q SPECIAL PIT COVER = QVENOOR’S STD. ARRGT. QSOLE PUTE Q MANWAY MAT’L ________________ _________
□ INLET STRAINER - □VENDOR’S STD. ARRGT. Q _____ _ MESH ____ MAT’L. _____________
□ LEVEL CONTROL ACTUATOR ; TYPE_________________________________ MAT’L __________________________
□ LEVEL CONTROL SWITCH = □ START-STOP .□ALTERNATOR [~] ____ __________ ____________________

VOLT- PH.- HZ. ENCLOSURE
□ ___________________“_________ ~ ~ .■....I
□ _________________________________ ____________________________________________
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FOSTER WHEELER CORPORATION CENTRIFUGAL PUMPS PAGE / OF /REQUISITION NO. DATEFOR Er-'DA-Fn-/A-?2-ooo/- ;5.pi F.W. CONTRACT /s-fssE /SUE-/3//-T 3-P -'76

SITE //''/-> laa/rza/ce stat/on </oox ralls south Dakota SUPERSEDEC BY CHANGE NO.
SERVICE SOUFUR LOAO/NFr PUMP Cl V-z^-7/ C3 c>NO. REO'D / ITEM NOS. P- 903 C2 C4 Cb

HO. OF MOTORS REQ'D. / : TtoTh OS ^ SUPPLliD~BY MOUNTEDBY
no. OF TURBINES REQ’D___ : ITEM NOS. _____ SUPPLIED BY ________ _ MOUNTED BY _ _ _ _ _ _ _ _ _PUMP MFR. SIZE & MODEL __ _ _ _ _ _ _ _ MO. STAGES

OPERATING CONDITIONS. EACH PUMP: PERFORMANCE
LIQUID MOLTEN SULFUR U.S.GPM « PT: MIN NORM u T>0 rtO.Y'^ PROPOSAL CURVE NO.

DISCH. PSIG RTD. 2-9 RPM NPSHR (WATER), FT.
P.T. °F. 1 MAX T~I S ) Z-7 5 SUCT. PS IG 1 MAX 3 / E-5 ) RTD."0.5' MIN. CONTINUOUS U.S.GPM
SP.GR. AT PT /. 7J? OIFF. PSI 23.5 ROTATION, VIEWING FROM COUPLING
VAP. PSIA 6 PT 3.0 TOTAL OIFF. HEAD, FT. 3Q

VIS. e PT //.J? cfH, NPSHA, FT. /AS WITH RATED IMPELLER:
EFFICIENCY AT RATED POINT. %CORR. /EROS. FROM OHSOLVen H?S Hvn hp 33/’/

IF EFF. IS VISCOUS. WATER EFF. =
CONSTRUCTION s/hilar to re ho/no ans’ ltd. BHP: RATED NORM MAX
NOZZLES SIZE ANSI RATING FACING LOCATION
SUCTION P F S'/'-

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

DISCHARGE 3F SIDE MAX. POSSIBLE DISCH. PRESS.: P$|(J
WITH RATED SUCT. PRESS. -

CASE-MOUNT n CENTERLINE FIfOOT □ BRACICET [xIlN-LINE fl WITH MAX. SUCT. PRESS. -
-SPLIT: Q AXIAL J^RADIAL
-VOLUTE: W SINGLE | |DOUBLE doiFFUSEJ? □ 3H0D TESTS: required witnessed

-DESIGN: PSIG 6 °F. HYDRO TEST PSIG PERFORMANCE Y£ 5 A/O

-AUX. CONNECTS: H VENTS BDRAINS □ GAGES fl NPSHR
IMPELLER: DIA.: RATED . MAX. .MIN. . TYPF OPPt/

MOUNTING nBETWEEN BEARINGS □OVERHUNG □ DISMANTLE b INSPECT
WEAR RINGS: DlNLET ONLY DbOTH SIDES QcASE ONLY DcASE A IMPELL.
BEARINGS: TYPE: RADI AL THRUST = PA/-l /^ NOTN/'

HYDROTEST CASE Y£ S TVO

HYDROTFST BOWLS
LUBE: QRING □FLOOD □ FLINGER QMIST □ PRESSURE

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

MATERIALS:
P3pump API cuss -.0- 9

PACKING: MFR J TYPE SIZE NO. RINGS r~\

MECH. SEAL: MFR b MODEL MFR'S CODE API CODF US.TG-L
LJ

CT ANC: ,9 or? EQUAL

AUXILIARY PIPING:
C.W. PIPE PLAN .WITH flC-S. RS-S. □ TUB ING QPIPE

TOTAL C.W. REO'D. GPM. INCLUDE: fl FLOW INDIC. □ VALVE "C"
PACKING INJECTION: FLUID= ® .. °F. REQ'D- GPM n PSIG BASE PLATE
SEAL FLUSH PUN /3 .WITH EIc.S. □ S.S. El TUB ING QpiPE VERTICAL PUMPS

EXT. FLUSH FLU 10= 6 °F. REO'D= GPM « PSIG THRUST, LBS. UP, DOWN
AUX. SEAL PLAN 62 , WITH flc.S. flS.S. fl TUBING FlPIPE OTHER DETAILS PER PAGE NO.

QUENCH FLU 10= TTEAM \

MOTOR DRIVtKS: APPROX. WEIGH IS (LBS NET EACH)
HP .S.F. .RPM .FRAME , ^ >""J Vl 3 PH / 6° HZ PUMP ONLY MOTOR
MFR. .BEARINGS .LUBE BASE TURBINE
TYPE /U/). . INSUL. CUSS S AMPS, FULL LOAD SI It UA1A
ENCL.T'E'PC .RISE °C 8 O AMPS. LOCKED ROTOR ambient*-P3°f max to"^5°f min.

INSTALLED □ OUTDOORS □ INDOORS
0 CL-Z* -gr/3-div 2-. Qnon-hazaroous

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

VERT. UNITS: DvSS nVHS THRUST CAP.. LBS. UP DN.
TURBINE DRIVFRS:

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

APPLICABLE DOCUMENTS: JS^O-/3QoA , /SJO -3 BA t. /SJO -SOAS.^ / ^ S> O-^OA^ . /S’J’O - ^ZA! 
/ 5 JO-3/A 2_______ _________________ __________________ ___________
A/PTES: (O S7JFF/.VG- SOX AA’/? AO'yS’CA $//vQ To /S’}- ■3T£AM J~AC 3ETB/O U/f TA’ 6S PSIG ATS AM 
______ (3) WOL TE\f SUUFUE COA/TAfiy:. n/ASQLVPO HzS_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ •
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MATERIAL REQUISITION

FOSTER WHEELER CORPORATION PAGE i OF 2
FOR ERDA-FE F.W.REF. 1^-1^9? REQUISITION NUMBER DATE
SITE SIOUX FALLS, SOUTH DAKOTA 1592-13li9-F 3/2U/76
MATERIAL PROCESS AIR FILTER LF-liOl) SUPERSEDED BY CHANGE NO.:

ENERGY RESEARCH & DEVELOPMENT ADMINISTRATION Cl Cl
FOSSIL ENERGY - LOCATION - NSP LAWRENCE STATION C2 C5

SIOUX FALLS, S.D. C3 C6

INDEX

I SCOPE

II GENERAL 

III BASIS OP DESIGN 

I? MECHANICAL SPECIFICATIONS 

Y SITE CONDITIONS

1 P.O.NO. SUPPLIER:
86
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FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1592-13U9-F
CHANGE NO. 0 PAGE 2

SCOPE

This requisition covers the design and supply of an air filter to remove 
dust and foreign material from air entering the suction of a centrifugal 
air blower, C-lj.01.

II. GENERAL

A. The design of all equipment of vendors supply will comply with all 
regulations applicable to the proposed location i.e. Sioux Palls,
S.D. All materials to be of United States origin. The following 
specifications shall be considered an integral part of this requisition.

V.

1. 1590-50A2 Gaskets and surfaces
2. 1590-83A1 Painting
3. 1590-92A1 Preparation for Shipment
b. 1590-1900B General Notes

BASIS OP DESIGN

A. Process Gas Conditions

1. Design air flow 2965 SCPM
2. Temperature ~25°F to 93°P
3. Pressure at filter inlet II4.O PSIA
i|. Gas composition Air (humidity = 3 mol
5. Maximum allowable

pressure drop, when clean 1" water
6. Efficiency at above Remove 99.5% of all

operating conditions particles down to
3 microns

MECHANICAL SPECIFICATIONS

A. Outlet nozzle size 12"

B. Material of construction carbon steel

SITE CONDITIONS

1. Altitude (above sea level) 1315 ft
2. Atmospheric Pressure - lk.0 PSIA
3. Design Temp. Summer -

-25 Fk* Winter _

1|. Location - Outdoors
5. Type of Operation _ Continuous
6. Earthquake Zone - I
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MATERIAL REQUISITION

FOSTER WHEELER CORPORATION PAGE 1 OF 2
FOR 'R'RBA-'PR F. W. REF. 15-1592 REQUISITION NUMBER DATE

SITE SIOUX PALLS, SOUTH DAKOTA 1^92-I^IjJlA 3/2k/76
MATERIAL BLOWER SUCTION SILENCER (SL-itOl) SUPERSEDED BY CHANG m 0

ENERGY RESEARCH & DEVELOPMENT ADMINISTRATION Cl U-6-76 C4

FOSSIL ENERGY - LOCATION - NSP LAWRENCE STATION C2 C5
SIOUX PALLS, S.D. C3 C6

INDEX

I SCOPE 

II GENERAL 

III BASIS OP DESIGN 

IV MECHANICAL SPECIFICATIONS 

V SITE CONDITIONS

BY: 1 P.0~NO. SUPPLIER:
88
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FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1592-I3IMCHANGE NO. 1 PAGE 2

I. SCOPE
This requisition covers the design and supply of a suction silencer to
minimize the noise from a centrifugal blower, C-l+Ol.

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

regulations applicable to the proposed location i.e. Sioux Palls,
S.I). All materials to be of United States origin. The following 
specifications shall be considered an integral part of this requisition.

1. 1590-50A2 Gaskets and surfaces
2. 1590-83A1 Painting
3. 1590-92A1 Preparation for Shipment
I4. 1590-96A2 Noise Specification
5>. 1590-1900B General Notes

III. BASIS OF DESIGN

A. Process Air Conditions

1. Air Mol. Wt. 28.52
2. Pressure -0.1 PSIG or 13.9 PSIA
3- Pressure drop allowable 3" water max.
k. Temperature -25°F to 85°F
5. Flow rate 11,566 Ibs/hr 

i|06 mol s/hr
6. Components Mol °/o

76.69

H2°
20.32
2.99

100.00

IT. MECHANICAL SPECIFICATIONS

1. Inlet and outlet nozzle sizes - 12", Vendor to confirm
2. Material of construction - carbon steel
3. Installation and acoustic insulation (if required) by others.

V. SITE CONDITIONS

1. Altitude (above sea level) _ 1315 ft
2. 'Atmospheric Pressure - lU.O PSIA
3- Design Temp. Summer - 93^Winter - -25 F
k. Location _ Outdoors
5* Type of Operation - Continuous
6. Earthquake Zone - I
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MATERIAL REQUISITION

FOSTER WHEELER CORPORATION PAGE 1 OF 2
FOR ERDA-FE F.W.REF.15-1592 REQUISITION NUMBER DATE
SITE RTrvny -r'at.t.s Rnnw nATrrwA 1 —1 (1 T/2li/7£
MATERIAL BLOWER VENT SILENCER fSL-ii02') SUPERSEDED BY CHANGE NO.:
ENERGY RESEARCH & DEVELOPMENT ADMINISTRATION Cl C^
FOSSIL ENERGY - LOCATION - NSP LAWRENCE STATION C2 C5
SIOUX FALLS, S.D. C3 C6

INDEX

I SCOPE

II GENERAL

III BASIS OP DESIGN

IV MECHANICAL SPECIFICATIONS 

V SITE CONDITIONS

[jYj J P-0.NO. SUPPLIER:
90
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FOSTER WHEELER CORPORATIONMATERIAL REQUISITION NO. : l592-13l+i|-C
CHANGE NO. 0 PAGE 2

I. SCOPE

This requisition covers the design and supply of a vent silencer to 
control the noise from a centrifugal blower, C-ij.01.

II. GENEBAh

A. The design of all equipment of vendors supply will comply with all 
regulations applicable to the proposed location i.e. Sioux Palls,
S.D. All materials to be of United States origin. The following 
specifications shall be considered an integral part of this requisition.

1. 1590-50A2 Gaskets and surfaces
2. 1590-83A1 Painting
3. 1590-92A1 Preparation for Shipment
1*. 1390-96A2 Noise Specification
5. 1590-1900B General Notes

BASIS OP DESIGN

A. Process Air Conditions

1. Air
2. Pressure

Mol. Wt. 28.52

Inlet maximum 7.9 PSIG or 21.9 PSIA
Outlet Atmospheric

3. Temperature 96° - 206°F
I|.. Plow rate Mimimum flow rate required 

by C~i|01 Blower
(to be provided by Blower Vendor)

5. Components Mol %
N? 76.69
0^ 20.32
H„0 2.99

100.00

MECHANICAL SPECIFICATIONS

1. Inlet and outlet nozzle sizes - Vendor to advise
2. Material of construction - carbon steel
3- Installation and acoustic insulation (if required) by others.

SITE CONDITIONS

1. Altitude (above sea level) - 1315 ft
2. Atmospheric Pressure II4.O PSIA
3- Design Temp. Summer - 93°EWinter -25 F
h. Location - Outdoors

Type of Operation - Continuous
6. Earthquake Zone I
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FOSTER WHEELER CORPORATION
IIO SOUTH ORAHGE AVENUE, LIVINGSTON, NEW JERSEY

ROTARY. Blower

MATERIAL REQUISITION

roa ERnA~FE~/¥-3Z-OOQ>-1^2/ F.W. Rep. /B-/ZJZ REQUISITION NO. DATE
SITE WSP i-AWRE/VCE STAriOHj. SIOUX FALLS' SOHr/S OA/<Q7A /SJ2-/3Z3-A -ZO-76
ITEM NO. 0-^O/ .MOTOR DRIVE 13. SUPERSEDED BY
service A! ft Blouse ft CHG. CHG.

Fl k rtf MFO. Cl | CH
,l7f , TyPF -n 0Fn,n S3A/5 C2 1 C5
•GENERAL NOTES REQUISITION' IS AH INTEGRAL PART OF THIS REOIIISITION C3 | C6

OPERATING CONDITIONS PERFORMANCF
G \S-. AlR /van;(7)
Kns C FO (we r): ¥,06

ACFM naxmi pps. 3/92. PROPOSAL CURVE NO.
DISCH. PRESS. n\A zs OtiCH. TE/Y/0 F

G'-. TEMP.°F 30 SUCT. PRESS. PSlA 13.5 MECH. EFf.
wr. 28.55. DIFF. PRESS. RSI //-S'

BHP
npn

MAX. BHP » R. V. SET, P8I0
REL. VALVE [BUILT IN) (EXT.) BY

DUE TO ROTATION FACING COIIPI.IHG END
CONSTRUCTION & MATERIALS WATER COOLING

CASINO MOUNTING (CENTERLINE ) (FOOT r/ ) (BRACKET
SPLIT (AXIAL ) (RADIAL S )
TYPE (GEAR, VANE, SCREW, ETC.) LOO £

) (VERTICAL BEARINGS PEP.
STUFF. BOX GLAND
TOTAI WATER REQ'D.-GPM

TAPPED OPENING$ (VENT ) (DRAIN ) ( GAGE CONNS. )
NOZZLES SIZE ASA RATING FACING POSITION
SUCTION /2.S **■ FF SIDE
DISCHARGE -! /ZS ** FF S/ftE

STEAM JACXETS-CASE
STUFF. BOX

STEAM REO'D.-LB./NR.
TEMP Of

BEAR INGS-RAOIAL I1M. HEXT. I THRUST I W»t HFXT. I TYPE //£» Y5 0MT5
EXHAUST PSIG

BEARING LUBRICATION
JACKET MAX. ALLOW. W.P. PSIG

coupling r. guard_ _ _ _ _ _ _ _ _
packijii Z.//9 ‘SEAL.

BASEPLATE CtyvrrRW FefiRLOU/Efi+ORh/Bfi
FLUSHING

MECH. SEAL —_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
timing gears - (esUfEXT.) STEE.L.

HER. AUX. PIPING

MATERIAL CODE CASING. X
1 - CAST IRON INTERNALS SYMBOL REMARKS
8 - BRONZE ROTOR (S) r
S - STEEL
C - 11-13* CHROME SLEEVE (PACKED)
A - ALLOY SLEEVE (SEAL)
H - HARDENED SHAFT -S
F -FACED TIMING GEARS s
t

MOTOR DRIVER BY BLO'WB/Z MFP

ITEM HO. MTD. BY RLOWERMF/e
RPM FRAME

HER.

INSUL. J3
ENCL, TEFC.

YOLTS/PHASE/CYCLES
TEMP. RISE °C

BEARINGS 5ALL 
F.L. AMPS._______

LUBE

SERVICE FACTOR /. a

SHOP TESTS REQUIRED WITNESSED
RUNNING PERF. res MO

HYDROSTATIC PSIG
MAX. ALLOW. W.P. PS 80
WEIGHTS: OLQu/Et? 

MOTOR
BASE

TURBIHE GEAR
TURBINE DRIVER SPEED REDUCER

MTD. BY
mn. AQMA S.F. RATED HP

HFR. & TYPE TYPE HECH, EFF,
INLET STEAM PSfQ TEMP. °F
EXHAUST
STEAM RATE - F.L. I/BHP/HR HFR. FINAL DATA (AS BUILT)
BEARINGS LUBE . TEST CURVE HQ.

NOZZLE
INLET

OUTLINE DWG. NO.
SECTIONAL DWG. NO.

SEAL DWQ, NO.
EXHAUST SERIAL HQ.

WITH: (530 5300A /SfOQSAl. /SJO-SZA ✓- /SfO-SQAZ.j /SJO-SoA V-..AI.1A.LLJ T ...... »- -f * J r ~ ' S S’

notes: 0 conpor/T/fy (you '■ 76.68 /Vz . 20.32 O* j 3.00
< • ■■■■■ v-------------- ——=—■ — -j-—■—1—1-----------—p>---------------------------------------------- -a \

(Z) BLOWER To BZ r^ETALL-EO OUT DOOKR (KJ/A/TlEF PE S'7 A/ 7-£.r7P 'O F)
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MATERIAL REQUISITION.

FOSTER WHEELER CORPORATION PAGE 1 OF 3

FOR ERDA-FE F.W. REF. REQUISITION NUMBER DATE
SITE SIOUX FALLS. SOUTH DAKOTA PUPA 3-22-76
MATERIAL DESUPERHEATER. US-Lm SUPERSEDED BY CHANGE NO.:

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

nmEx

I SCOPE 

XX GENERAL 

III BASIS OP DESIGN 

TV MECHANICAL SPECIFICATIONS 

V SITE CONDITIONS 

VI STANDARDS AND JOB SPECIFICATIONS

gBY:j P.O.NO. SUPPLIER:
93
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FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1591-1292A
CHANGE NO. 0 PAGE 2

I. SCOPE

This specification covers the design and fabrication of a water spray 
type, in line, desuperheater.

II. GEHERAh

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

1. Safety - Federal Register (OSHA)

2. Other - State & local requirements

B. The desuperheater shall be complete including spray nozzle, 
control valves, and water injection pump if required.

III. BASIS OF DESIGN

A. Process Conditions

Steam (superheated supply) 
Pressure 
Temperature 
Flow

900 PSIG 
900°F
898 lbs/hr

Cooling water: (boiler feed water)
Pressure 
Temperature 
Flow

325 PSIG 
225°F

3. Steam: (out of desuperheater) 
Pressure psig min. 
Temperature 
Flow

222 lbs/hr

630 PSIG 
1+94°F
1120 Ibs/hr

I4.. The desuperheater steam temperature shall be controlled such
that it is no higher than 15°F above the saturation temperature. 
The desuperheater output shall be operable of from 370 to 3700 
Ibs/hr.
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FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO,: 1591-1292A
CHANGE NO. 0 PAGE 3

IV. MECHANICAL SPECIFICATIONS

A. Steam
Design temp. Vendor to Specify
Design pressure Vendor to Specify

B. Cooling water: (boiler feed water)
Design temp. Vendor to Specify
Design pressure Vendor to Specify

C. Connections
Water supply 1"
Steam header I's"
Desuperheater nozzle Ig-"

All nozzle connections shall be AISI 900#RTJ Flanges

D. Control Valves
Control valves shall operate on a 3-5 psi air signal from 
Purchaser's controller.

E. Materials shall be carbon steel with all valve trim, nozzles etc. 
to be stainless steel. The insulation and installation will be 
by others.

V. SITE CONDITIONS

1. Altitude (above sea level) - 1315 ft
2. Atmospheric Pressure - II4.O psia
3. Design Temp. Summer - 93°F

Winter - -25 F
Location - Outdoors

5- Type of Operation - Continuous

VI. STANDARDS AND JOB SPECIFICATIONS

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

1. 1990-50A2
2. 1590-92AI
3. 1590-1900B

Gaskets and Surface 
Preparation for shipment 
General Notes
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MATERIAL REQUISITION

FOSTER WHEELER CORPORATION PAGE l OF 2

FOR -pyR-pA-w, F.W. REF. 15-1592 REQUISITION number DATE
SITE STDTTX PALLS. SOTFFR DATTOTA 1 Fqp-1912 A T/2L./76
MATERIAL SULFUR PIT EJECTOR (J-UOl) SUPERSEDED BY CHANGE no.:

ENERGY RESEARCH & DEVELOPMENT ADMINISTRATION Cl JL-6-76 C4
FOSSIL ENERGY - LOCATION- NSP LAWRENCE STATION C2 C5
SIOUX FALLS. S.D. C3 C6

INDEX

I SCOPE

II GENERAL

III BASIS OE DESIGN

IV MECHANICAL SPECIFICATIONS 

V SITE CONDITIONS

BY: j P.O.NO. SUPPLIER:
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FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1592-1272-A
CHANGE NO. i PAGE 2

SCOPE

This requisition covers the design and supply of an ejector to move a 
mixture of air and hydrogen sulfide from a sulfur storage pit to a 
tail gas line.

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. The following 
specifications shall be considered an integral part of this 
requisition.

1. 1590-50A2 Gaskets and surfaces
2. 1590-83A1 Painting
3- 1590-92A1 Preparation for Shipment
k. 1590-1900B General Notes

III. BASIS OF DESIGN

A. Hydrogen sulfide air mixture - M.W. 3h-
B. Temperature 275°f
C. Pressure 11+.0 PSIA (atmospheric pressure) 

approximately 60 ft'/hr.D. Flow Rate

MECHANICAL SPECIFICATIONS

A. Steam supply 65 PSIG (saturated)
B. Discharge pressure 3" water, gage
C. Material of construction Vendor to specify
D. Inlet and outlet nozzle 

sizes
Vendor to specify

SITE CONDITIONS

1. Altitude (above sea level) 1315 ft
2. Atmospheric Pressure ll+.O PSIA
3. Design Temp. Summer - 93°P

Vinter -25 F
1+. Location Outdoors
5- Type of Operation - Continuous

C-l
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FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

ENG. FLOW SHEET NO. OP^Sl 580

JOB NO. _ 

PAGE ____

15-1592

REVISION 0__________
DA7E____APRIL 22, 1976
PREPARED BY_

(1)

ITEM NUMBER
OR

SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE
&

STATE

(4)

NORMAL
Ib/h

FLOW % SP. GR. AT. (9)

2

0
2

U0)

e .
u|

as> a

(ii)

a 4

2 2 < .> 8

2 2
J a LI

Q
. C

R
IT

IC
A

L 
~

PR
ES

S.
 Ib

/in
2a

 
ii

V
A

PO
R 

—

C
O

M
P.

 FA
C

TO
R

 —
V

A
PO

R 
-

C
p/

C
v 

£ (15)

Su.

S0cl
X 2
O uj

PRESSURES
AT NORM. 

FLOW

PRESSURES
AT MAX.

FLOW

PRESSURES 
AT MIN.
F LOW

D
O

W
N

ST
R

EA
M

 
C

FL
A

SH
IN

G
 

-
TI

G
H

T 
Z

SH
U

TO
FF

 
w (20)

Id

D

5 2

(22)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
EV

IS
IO

N
 

£

(5)

MAX.

(6)

MIN.

(7)

L.

<0

(8)

Z
0

(16a)

s
a w

o £

(17a)

4- < -7

m

(16b)

<

ll

(17b)

i!i

(16c)

Ii

(17c)

sii

rBE-4002 BR-402 SCANNER 9 H2S/S02V 2600 20.3 UV TYPE SCANNER
RETRACTABLE

4003 H-402 SCANNER 14 FUEL 14.0 UV TYPE SCANNER(ACID GAS) GAS V
4004 H-402 SCANNER ! 14.0 UV TYPE SCANNER(SOUR GAS) i 14005 H-402 SCANNER (AIR) 1 14.0 77V TYPE SCANNER

.____________________________________ 1_______ __

.____________________________1..
____________;___________ _ 1. .....

- |
i

,

II-h008 E-hOl SEBAM 4" 8 STEAM V 14.160 100 18.02 414 287 285
|

RICV-4nm PROCESS AIR TO 8" 14 AIR V 6.810 100 28.52 206 23.88 21.61 YES c
H-402 I

4004 0-401 ANTISURGE 14 AIR V n SEE 28.52 206 24.5 21.9 YES c MIN. ANTISURGE FLOW -
VENT REMARKS i (FT-4003 & 40051

4005 AIR TO BR-402 8" 14 AIR V 6,630 100 28.52 206 23.14 21.()5 YES c
4015 ACID GAS TO 8" 9 H2S V 5,230 100 41.3 800 23.1 20.9 YES c REFRACTORY LINED BUTTERFLY VALVE

ZONE 2 SEE AMOCO SPEC FOR DETAILS

FR-4001 ACID GAS TO H-402 11,610 100
4002 SOUR GAS TO H-402 2,490 100
4005 AIR TO H-402 ^ 6,810 100

4015 ACID GAS TO ZONE 2 4.460 100

400S AIR TO RR-402 6.630 100

4006 FUEL GAS TO BR-402 4,990 100

FJDRM NO (110)-25B
Note* Certain data termed "proprietary" by the Amoco Production 

Company has been deleted from this page.



FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

ENG. FLOW SHEET NO. OP-751-580

15-1592
PAGF 2 7
REVISION 0
DATF APRIL 22, 1976
PREPARED BY_

a)

ITEM NUMBER
OR

SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID I YPE
&

STATE

(4)

NORMAL
lO/h

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

0
5

(10)

£ ■ 
u! 
//
> r. LI

Q
. V

A
PO

R
 

—

PR
ES

S.
 PS

IA
 

£ (12)

5 i 
tl

V
A

PO
R

 
c:

C
O

M
P.

 FA
C

TO
R

 
— (14)

g . 
Ss> o

(IS)

Su.

i i
O ill

PRESSURES
AT NORM.

F LOW

PRESSURES
AT MAX.

FLOW

PRESSURES
AT MIN.
FLOW

D
O

W
N

ST
R

EA
M

 
£

FL
A

SH
IN

G
 

- (19)

il A
IR

 
m

FA
IL

U
R

E 
2

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
EV

IS
IO

N
 

£

(3)

MAX.

(6)

MIN.

(/)

JL

(8)

1
(16a)

A"1!
(17a)

il.

m
a £

(16b)

2

S*

if D
O

W
N

- 
—

ST
R

EA
M

 
^

Ib
/in

2a
 

“ (16c)

2

(17C)

Isl
8 s s

FT-4001 ACID GAS TO H-402 8" 9 H2S V 11,610 100 41.3 110 24.14 24.08 TRANSMITTER TO BE LOCATED4002 SOUR GAS TO H-402 4" 2,490 100 26.43 201 24.85 24.57 ABOVE LINE TO PREVENT4003 AIR TO H-402 8" 14 AIR V 6,810 100 28.52 206 24,28 23.88 CONDENSATE ACCUMULATION
4005 AIR TO BR-402 8" 14 AIR V 6,630 100 28.52 206 24.28 23.14
4006 FUEL GAS TO BR-402 4" 14 FUEL V 4,990 100 24.88 175 52 50

4015 ACID GAS TO ZONE 2 8" 9 H2S V 5,230 100 41.3 B00 23.18: 23.125 TRANSMITTER TO BE LOCATED ABOVE
LINE TO PREVENT CONDENSATE
ACCUMULATION

.

LAH-4002 D-402 9,3 H S/ 
WATER V,L

26.4 201 25.6 ALARM AT S'-O"
4004 D-401 41.3 [L10 24.4 ALARM AT S’-O”
4005 E-401 1,8 H20 V,L 1 18.0 114 289 ALARM SETTING BY E-401 VENDORLAL-4005 E-401 1 18.0 +14 289 ALARM SETTING BY E-401 VENDOR

LG-4001 D-402 9,3 H S/ 
WATER V,L

1 26.4 201 25.6
4002 D-401 1 41.3 110 24.4
4006 E-401 1,8 H20 V,L 1 18.0 + 14 289

LICV-4005 E-401 BFW 2" 8 H20 L 14,307 100 1 >25 324 292

FORM NO (110J-25B

Notes Certain data termed ’’Proprietary5' by the Amoco Production Company
has been deleted from this page.



ENG. FLOW SHEET NO.

FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

15-1592
3 _ 7
0
APRIL 22, 1976

OP-751-580 PREPARED RV APT

(i)

ITEM NUMBER
OR

SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE
&

STATE

(4)

NORMAL
ID/h

FLOW % SP. GR. AT.
(9)

1

(10)

h

> b

; LI
Q

. V
A

PO
R 

-
PR

ES
S.

 PS
IA

 
L (12)

51
tl

Ss
ii

(13)

a.

§
<

ii 
< 0 
> u

(14)

h
> u

(15)

i i
O uj

PRESSURES
AT NORM. 

FLOW

PRESSURES
AT MAX. 

FLOW

PRESSURES 
AT MIN.
FLOW

D
O

W
N

ST
R

EA
M

 
0

FL
A

SH
IN

G
 

2

TI
G

H
 1 

Z
SH

U
TO

FF
 

IS (20)

UJ

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

(22)

1£

(3)

MAX.

(6)

MIN.

(7)

oU‘

(8)

d

0

(16a)

1
UJ
a tc 

! £

(17a)

ih8sl

(16t>)

S

11

(17b)

ill
0 ^ B

(16c)

£ * 

I!

(170

iff
□ t; s

-

/

_

PAL-4026 FUEL GAS TO BR-402 4" 14 FUEL V 175 54 ALARM AT 30 PSIG

*

1
i

FORM NO (110J-2 5B

Certain data termed "proprietary" by the Amoco Production Company
has "been deleted from this page.



FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

15-1592
4 7
0
APRIL 72,

FNG. FI OW SHEFT NO. OP-751-580 PREPARED rv APT •

(i)
ITEM NUMBER

OR
SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE
&

STATE

(4)

NORMAL
Ib/h

FLOW % SP. GR. AT. (9)

05

UO)

(/>
Q- „•^ s
(J UJ 
ui h
> © LI

Q
. V

A
P

O
R

 
-

pr
es

s,
 p

si
a 

r
LI

Q
. C

R
IT

IC
AL

 
Q

PR
ES

S.
 Ib

/in
2a

 
£

V
A

P
O

R
 

-
C

O
M

P
. F

AC
TO

R
 ~ 04)

O >

> (J

(15)

Su.
S a

O y

PRESSURES
AT NORM.

FLOW

PRESSURES
AT MAX.

FLOW

PRESSURES
AT MIN.
FLOW

D
O

W
N

ST
R

EA
M

 
C

FL
A

SH
IN

G
 

“ (19)

IL
il
3 i

(20)

UJ

5^

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
EV

IS
IO

N
 

IS

(5)

MAX.

(6)
MIN.

(7)

0U'
<S/

(8)

d
0

(16a)

uCC ra

(17a)

2 < <0 

mo <7 S

(16b)

I
£4
II

(17b)

ib
SSI

(16c)I '
II

(17c)

i

PI-4004 ACID GAS FROM D-401 8" 9 H A* 110 24.3

4003 AIR TO SL-401 12" 14 AIR V 85 13.9
4006/7 AIR FROM C-401 10" 14 AIR V 206 24.5
4050 ACID GAS TO H-402 8" 9 H.S V 110 24.1
4027 ACID GAS TO ZONE 2 8" 800 23.18
4018 SOUR GAS FROM 4" 201 24.9

D-402
4049 SOUR GAS TO H-402 4" 201 24.9
4022 SOUR GAS FROM H-402 6" 9 H2S V 800 21.0

4051 AIR TO BR-401 10" 14 AIR V 800 20.9

:

- -

FORM NO (110)-25B

Note: Certain data termed ’’proprietary" by the Amoco Production Company
has been deleted from this page.



FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

ENG. FLOW SHEET NO. OP-751-580

JOB NO.. 

PAGE__

15-1592

REVISION ._y______________

oatf APRIL 22,
PREPARED BY_ APT

1_

1976

(J)
ITEM NUMBER

OR
SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE
&

STATE

(4)

NORMALib/h

FLOW % SP. GR. AT. (9)

O2 Vi
se
. 

C
PS

. 
C

TE
M

P.
 

S
LI

Q
. V

A
P

O
R

 
-

PR
ES

S.
 P

SI
A 

~ (12)

is<J £

; 5 
u a 
ii
J 0. V

A
P

O
R

 
-

C
O

M
P

. F
A

C
TO

R
 “ (14)

§ >

> u

(15)

Sl
£°<l
0 Li

PRESSURES 
AT NORM. 

FLOW

PRESSURES
AT MAX. 

FLOW

PRESSURES
AT MIN.
FLOW

D
O

W
N

ST
R

EA
M

 
m

FL
A

SH
IN

G
 

“ (19)

u.
I ^

AI
R

 
M

FA
IL

U
R

E 
3

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
EV

IS
IO

N
 

K

(5)

MAX.

(6)

MIN.

(7)

^U.

(8)

□
O

(16a)

iLi
a m

as

(17a)

7 < <0If Io !7 5

(16b)

11

(17b)

ill
(16c)

iLii

11

(17c)

lal

■PT_ 402 S FIIRT. GAS TO
RR 402 4" 14 FUEL V 95 52

4028 E-401 STEAM. DRUM 8 STEAM V 414 289

PIC-4005 ACID GAS FROM 8" 9 H S V 110 24.4
D-401

PICV-4005 ACID GAS TO 6"
H-701 11,612 100 41.3 110 23.5 21.2 YES 0

PIC-4017 SOUR GAS FROM 4" 201 25.5
D-402

PICV-4017 SOUR GAS TO 3" 9 H2S V 2,490 100 26.4 201 23.5 21.1 YES 0
H-701

1
FORM NO (110)-25B

IpJ-e» Certain data termed "proprietary" by the Amoco Production Company 
has been deleted from this page.



FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

6 ne 7
0
APRIL 22, 1976

OP-751-580 PREPARED BY APT

(i)

ITEM NUMBER
OR

SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE
&

STATE

(4)

NORMAL
Ib/h

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

1

(10)

&|»(!> S' LI
Q

. V
AP

O
R

 
~

PR
ES

S.
 P

SI
A

 
-

LI
Q

. C
R

IT
IC

AL
 

~
PR

ES
S.

 Ib
/in

2a
 

3 (13)

a

<Ii< 0 > 0 V
A

P
O

R
 

~
C

p/
C

v 
£ (15)

S,

| a:

O u

PRESSURES
AT NORM.

FLOW

PRESSURES
AT MAX. 

FLOW

PRESSURES
AT MIN.
FLOW

D
O

W
N

ST
R

EA
M

 
C

FL
A

SH
IN

G
 

” (19)

IL

9x AI
R

 
m

FA
IL

U
R

E 
S

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
EV

IS
IO

N
 

K

(5)

MAX.

(6)

MIN.

(7)

qu.

(8)

d

O

(16a)

I
LU
a ra

STs
5a D

O
W

N
- 

—
S

TR
E

A
M

 
~

Ib
/in

2a

(16b)a§1
(17b)

ih
8l;S

(16c)1
St

(17c)

lii

|
'

PIC-4048 FUEL GAS TO BR-402 4" 14 FUEL V 95 BY BR-402 VENDOR
PICV-4048 FUEL GAS TO 4" 14 FUEL V 4,990 100 95 50 BY BR-402 VENDOR

BR-402

PIC-4029 STEAM FROM E-401 4" 8 STEAM V 414 289
PICV-4029 STEAM FROM E-401 4" 8 STEAM V 14,160 100 414 287 279

n-4001 ACID GAS FROM D-401 8" 9 H2S V 110 24.1

4002/3 AIR FROM C-401 10" 14 AIR V 206 24.5
4004 SOUR GAS FROM D-402 4" 9 H2S V 201 24.9

4005/6 ACID GAS COIL SKIN 9 HoS V 9A.n

4007/8 SOUR GAS COIL SKIN 9 H^S V 91 5

4009/10 AIR COIL SKIN 14 AIR V 91 /

FORM NO <110)-25B ,
Certain data termed "proprietary" by the Amoco Production Company
has been deleted from this page.
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FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

15-1592

ENG. FLOW SHEET NO. .

7 7
REVISION 0

APRIL 22, 1976
OP-751-850 PREPARED BY APT

(i)

ITEM NUMBER
OR

SERVICE

(2}

NOM.
LINE
SIZE

(3)

FLUID TYPE
&

STATE

(4)

NORMAL
Ib/h

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

i

GO)

&!'.

> Si

(id

T <

I s 
> s
S g
J a

(12)

II
i!

VA
PO

R
 

-
C

O
M

P.
 F

A
C

TO
R

 “ (14)

Ii
> 0

(15)

| |
O UJ

PRESSURES
AT NORM. 

FLOW

PRESSURES
AT MAX. 

FLOW

PRESSURES 
AT MIN.
F L.OW

D
O

W
N

ST
R

EA
M

 
m

FL
A

SH
IN

G
 

-2 (19)

IL

il
21 A

IR
 

m
FA

IL
U

R
E 

2

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
EV

IS
IO

N
 

£

(5)

MAX.

(6)

MIN.

(7)

ou.

(8)

Z
O

(16a)

UJ
tr <0
t,%
3?

(17a)

2 < * Us
Q (7 5

(16b)

<

II
3»

(17b)

iff
Q 17 2

(16c)

1

11

(17c)

ih
O ui —

4011/12 H-A07 FT.TTF, RAS 14 FT.TTF. GAR V 14.0

4013 ACID GAS FROM H-402 10" 9 HtS V 800 23.5

4014 SOUR GAS FROM H-402 6" 9 HoS V 800 21.0
4023 AIR FROM H-402 10" 14 AIR V 800 20.9
TT- 4018 H-401 ZONE 1 OUT 9 H9S/SO0 V 2600 21.0 RADIATION PYROMETER
TI-4019 H-401 ZONE 1 OUT 9 H9S/SO7 V 2600 21.0 TUFTWOCOUPLE

TT-4017 E-401 OUTLET 20" 9 H9S/SO9 V 700 19.6

ER-4018 H-401 ZONE 1 OUT 2600

FORM NO (110)-25B Note; Certain data termed "proprietary" by the taoco Production Company
has been deleted from this page.



ENG. FLOW SHEET NO.

FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

job no 15-1592
4

0
APRIL 22. 1976

OP-751-581 PREPARED BY

(1)

ITEM NUMBER
OR

SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE&
STATE

(4)

NORMAL
!Q/h

FLOW % SP. GR. AT. (9)

h

£
s

(10)

l/l
A •
“ 5
U UJ 
</> H> ®> LI

Q
. V

A
P

O
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S
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- (12)

1!

V
A

P
O

R
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C

O
M

P
. F
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“ (14)

g >

<4 > u

(15)

Su.

i0<x
a 2
O uj

PRESSURES
AT NORM. 

FLOW

PRESSURES
AT MAX.

FLOW

PRESSURES 
AT MIN. 
FLOW

D
O

W
N

ST
R

EA
M

 
Z

FL
A

SH
IN

G
 

”
TI

G
H

T 
£

SH
U

TO
FF

 
S (20)

UJ

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

(22)

!
§

(5)

MAX.

(6)

MIN.

(7)

JL

(8)

0

0

(16a)

I
UJ
CC <un
D £

(17a)

? ^. 

IS'S 
§71

(16b)

S

§1

(17b)

4 < <oIII
(16c)I '
ii

(17c)

ii!

FI-4101 STEAM TO [isj 4" 8 STEAM V 4-0S0 m 18,0 l 315 84 82 c

LAH-4101 E-402/403 1 WATER L 315 84 INCLINED CONDENSER
LAH-4103 E-404/405 1 WATER L 315 84 INCLINED CONDENSER

LAL-4101 E-402/403 1 WATER L 315 84 INCLINED CONDENSER
lit 4103 E-404/405 1 WATER L 315 84 INCLINED CONDENSER

LG-4102 E-402/403 1 WATER L 315 84 - INCLINED CONDENSER
LG-4104 E-404/405 1 WATER L 315 84 INCLINED CONDENSER

LIC-4101 E-402/403 W 1 WATER L 3.480 1.13 „ 999 225 300 90 YES c T.F.VET, SETTING BY K-402./3 VKNDOR
LIC-4103 E-404/405 1" 1 WATER L 612 109 .963 225 300 90 YES c LEVEL SETTING BY F,-404/6 VENDOR

FORM NO (110)-25B



FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

ENG. FLOW SHEET NO. OP-751-581

JOB NO____

PAGE______

REVISION _

DATE ______

PREPARED

15-1592

APRIL 22, 1976
APT

(1)

ITEM NUMBER
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SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE&
STATE

(4)

NORMAL
Ib/h

FLOW % SP. GR. AT. (9)
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U UJ
2 F > ©
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O
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(15)
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S ^O UJ

PRESSURES
AT NORM. 

FLOW

PRESSURES
AT MAX.

FLOW

PRESSURES 
AT MIN. 
FLOW

D
O

W
N
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R
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M

 "C 
FL

A
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IN
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2 (19)

IL

il

AI
R

 
M

FA
IL

U
R

E 
S

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
EV

IS
IO

N
 

£

(5)

MAX.

(6)

MIN.

!7)

ja.

(8)

O

O

(16a)

!
UJ
Ct 03
tea
ga

(17a)

2 < ™Isis
gfea

(16b)

Is!
ga

(17b)

ib8 st

(16c)

<
US

it

(170

il":8st
-

PI-4102 R-401 OUTLET 20" 9 H,S/S09 V 719 18*8; SADDLE TYPE
4104 R-402 OUTLET 20" 9 H2S/S02 V 449 17.39 SADDLE TYPE
4106 R-403 OUTLET 20" 9 H?S/SO? V 387 L5.93 SADDT.E TYPE
4112 R-404 OUTLET 20" 9 H9S/SO? V 364 L4.62 SADDT.P. TYPE
4118 E-405 OUTLET 20" 9 H9S/SO2 V 330 14.20 SADDT.E TYPE
4105 E-402 STEAM 8 STEAM V 315 84
4110 E-404 STEAM 8 STEAM V 315 84
4116 US-401 OUTLET 1!<"H 8 STEAM V 50? 644

PIC-4114 STEAM FROM 4" 8 STEAM V 4050 113 L8.02 315 84
E-402/404

PICV-4114 STEAM FROM 4" 8 STEAM V 4050 113 18,02 315 —82 RO YES c
E-402/404

PIC-4117 DESUPERHEATED IV 8 STEAM V 1120 300 33 L8.02 509 644 YES c
STEAM

PICV-4117 900 PSIG STEAM IV 8 STEAM V 1120 300 33 L8.02 900 914 656 DS-401 VENDOR TO CONFIRM DOWN-
STREAM PRESSURE

[

__

FORM NO {110)-25B

s Certain fta+a termed ’'proprietary*' by the .Amoco Production Company 
has been deleted from this page.



FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

ENG. FLOW SHEET NO. OP-751-581

15-1592

REVISION _____________

APRIL 22.
PREPARED BY_

4

. 1976

(1)

ITEM NUMBER
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SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE
&

STATE

(4)

NORMAL
Ib/h

FLOW % SP. GR. AT.
(9)
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h
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w (12)
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(15)
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il

PRESSURES 
AT NORM. 

FLOW

PRESSURES
AT MAX.

FLOW

PRESSURES 
AT MIN.
FLOW

D
O

W
N

ST
R
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M

 
Z

FL
A

SH
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“ (19)

U.

2 i
l- in AI

R
FA
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U
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3

(21)

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS

R
EV

IS
IO

N
 

£

(5)

MAX.

(6)

MIN.

(7)

^LL

<b

(8)

□

O

(16a)

?
LI
{£ m

US
ia

(17a)

ii!
(16b)

1iJ
(17b)

ib8sf

(16c)

<
II

(17c)

ik
Q ti S

TI-4101 R-401 INLET 20" 9 H2S/S02V 700 19.6(

4103 R-401 MID BED 719 I9.6C
4105 R-401 MID BED 719 19.6(

4107 R-401 OUTLET 70" 719 18.8:

4108 R-402 INLET 20" 401 17.9;

4109 R-402 MID BED 449 17.9;
4114 R-402 MID BED 449 17.9;

4111 R-402 OUTLET 20" 449 17.3!

4117 R-403 INLET 20" 380 16.5:

4115 R-403 MID BED 387 16.5;
4121 R-403 MID BED 387 16.5?

4116 R-403 OUTLET 70" 387 1 5.9C

4123 R-404 INLET 20" 86? IS. Of

4122 R-404 MID BED 364 15.05
4.128 R-404 MID BED 364 1 S.Of

4126 R-404 OUTLET 20" 364 14.6

4134 E-402 OUTLET 20" 3SO 18 . ?'
4133 E-403 OUTLET 340 16.85
4132 E-404 OUTLET 9 h2s/so2v 330 15.41
4135 E-405 OUTLET 20" 330 14.2C

♦

FORM NO (110)-25B

-^°^ei Certain data teianed "proprietary” "by the Amoco Production Company
has been deleted from this page.
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FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

4 4
0
APRIL 22, 1976

OP-751-581 PREPARED BY

(X)

ITEM NUMBER
OR

SERVICE

(2)

NOM.
LINE
SIZE

(3)

FLUID TYPE
&

STATE

(4)

NORMAL
Ib/h

FLOW % SP. GR. AT. (9)

5

d
i V

is
e.

 C
PS

. 
M

@
 T

EM
P.

 
°

LI
Q

. V
A

P
O

R
 

~
PR

ES
S.

 P
SI

A 
w (12)

;i V
A

P
O

R
 

-
C

O
M

P
. F

A
C

TO
R

 — (14)

g >

> O

(15)

s'l- 
S s 
z ^

PRESSURES
AT NORM. 

FLOW

PRESSURES
AT MAX.

FLOW

PRESSURES 
AT MIN.
FLOW

D
O

W
N

ST
R

EA
M

 
m

FL
AS

H
IN

G
 

”
TI

G
H

T 
C

SH
U

TO
FF

 
w

AI
R

 
13

FA
IL

U
R

E 
S (22)

(21)

(5)

MAX.

(6)

MIN.

(7)

^IL

(8)

1
(16a)

UJ
a: >«
tel

(17a)

Hio uo 5

(16b)

1
UJ

£<2

(17b)

ik
□ £ s

(16c)

5

Ii

(17c)

ill
8 fc I

REMARKS AND/OR
ALARM AND

SHUTDOWN SETTINGS I

TI-4137 DS-401 OUTLET ihf" 8 STEAM V 509 44 TO BE PROVIDED BY DS-401
TCV-4136 BFW TO DS-401 3/4" 1 WATER L 222 300 33 .999 .95: 225 325 VENDOR YES C VENDOR

it.

TIC-4131 FEED TO R-402 20" 9 H2S/S02¥ 401 17.9:

TICV-4131 STEAM TO E-406 1" 8 STEAM V 455 116 18.02 509 644 614 0

TIC-4130 FEED TO R-403 20" 9 h2s so2v 380 16.52

TICV-4130 STEAM TO E-407 1" 8 STEAM V 353 109 18.02 509 644 614 C

TIC-4129 FEED TO R-404 20" 9 h2s so2v 362 15. Of

TICV-4129 STEAM TO E-408 1" 8 STEAM V 280 111 18.0 509 644 614 C

TR-4106 R-401 9 H2S S02V 719 19
TR-4110 R-402 449 17.5
TR-4120 R-403 9 H2S S02? 387 16
TR-4127 R-404 364 14.5

FORM NO (110)-25B



FOSTER WHEELER ENERGY CORPORATION 
INSTRUMENT PROCESS DATA

1 np 1
0
APRIL 22, 1976

ENG. FLOW SHEET NO. OP-751-582 BY APT
PRESSURES PRESSURES

(18) (19) (20)
FLOW So SP. GR. AT. Ul) (12) 03) (14) (15) AT NORM. AT MAX. AT MIN.

(21)
(22)

(3) (4)

U

V
A

PO
R

C
O

M
P.

 FA
C

TO
R

FLOW FLOW FLOW

D
O

W
N

ST
R

EA
M

FL
A

SH
IN

G

ITEM NUMBER NOM. f- LUID T VPE NORMAL

LI
Q

. V
A

PO
R 

; PR
ES

S.
 PS

IA

(16a) (17a) (16b) U7b) (16c) (1 7C J REMARKS AND/OR
OR

SERVICE
LINE
SIZE

&
STATE

Ib/h

MAX. MIN.

U. O

O M
O

L.
 W

T.

V
is

e.
 CP

S.
TE

M
P.

£!

§1 V
A

PO
R

C
D

/C
v

Sy

S d

O LU

s
a. «

S B 
i'i D

O
W

N
­

ST
R

EA
M

Ib
/in

2a l

If

; D
O

W
N

­
ST

R
EA

M
 

Ib
/in

2a

2
£ - If D

O
W

N
­

ST
R

EA
M

ib
/in

2a

TI
G

H
T

SH
U

TO
FF

A
IR

! FA
IL

U
R

E ALARM AND
SHUTDOWN SETTINGS

R
EV

IS
IO

N

11-4201 P-401 MOTOR
LOADING

4202 P-402 MOTOR
LOADING

4203 P-403 MOTOR
LOADING

LI-4201 TK-401 LOCAL O'-O" TO 13'-6"
4201 TK-401 PANEL O'-n" TO 1 3'-6,,
4202 TK-402 LOCAL O'-O" TO 20'-0"
4202 TK-402 PANEL O'-O" TO 20’-0"

LT-4201 TK-401 4 SULFUR L 27 5 14.0 AIR BUBBLER TUBE TO BE
4202 TK-402 4 SULFUR L 275 14.0 STEAM JACKETED

PI-4201 TK-401 VENT 3" 275 L4 00
4202 J-401 OUTLET 3" 300 L4 10
4203 TAIL GAS TO 20" 280 14.07

H-701

TI-4202 SULFUR TO T-401 4"x6" 275 58.0
4203 SULFUR FROM T-401 6"x8" 280 14.07
4204 OVHD FROM T-401 20" 280 14.07
4205 STEAM TO TK-401 3" 311 79
4201 CONDENSATE FROM 3/4" 298 64.7 P-401 SUMP COIL

TK-401
4208 CONDENSATE FROM 3/4" 298 64 7 P-402 SUMP COIL

TK-401
4206 CONDENSATE FROM 8/4" 2P8 64 7 TK-401 COIL

TK-401
4212 CONDENSATE FROM 3/4" 298 64,7 TK-401 COIL

TK-401
4213 CONDENSATE FROM 3/4" 298 64.7 TK-401 COIL

TK-401
4207/11 TK-401 275 14.0

TI-4210 TK-402 275 14.0
TCV-4209 TK-402 2" 8 STEAM V 113 18.02 311 79

FORM NO (110J-25B



FOSTER WHEELER CORPORATION
RELIEF VALVES
PROCESS DATA

PT,ANT ERDA-FE SECTION 400 SHEET NO. 1 nr 3
T.OCATTON SIOUX FALLS, S.D. ey APT nATF. APR. 22. 1976 TOR NO. 15-1592

ITEM NO. (Flow Plan Symbol) PSV- 4052 PSV- 4053
Service

E-401 E-401

Number of Valves Required 1 1

In Regular Use 1 1

As Spares

Interlocks Required

Fluid and State STEAM

Corrosive Compounds

Flow (Total) at 
Relieving Conditions

gal/min

Ib/h 14,160

Sp. gr. at Relieving Conditions

Molecular Weight 18.02

Compressibility Factor

Normal Operating Temperature,^ °F 414

Relieving Temperature,^ °F 423 427
2Relieving (Set) Pressure, Ib/in 305 320

2
Superimposed Back Pressure,3 lb/in 0 0

2
Built-up Back Pressure,^ lb/in 0 0

Allowable Accumulation, % 10 10
2Minimum Orifice Area Required, in

Governing Conditions3

Relief Valve Type

Relief Valve Size

Balanced Type^

Total Orifice Area (effective) Provided

Notes Certain data termed "proprietary" 110 Form 110-16
by the Amoco Production Company has been deleted from this page.



FOSTER WHEELER CORPORATION
RELIEF VALVES
PROCESS DATA

PLANT ERDA-FE SECTION 400 SHEET NO. 2 DE 2
T.OCATTON SIODX FALLS, S.D. RY APT date APR.22. 1976.TOR NO. 15-1592

ITEM NO. (Flow Plan Symbol) PSV- 4107 PSV- 4108 PSV- 4110 PSV- 4111
Service

E-402 /403 E-404t/405

Number of Valves Required 1 1 1 1

In Regular Use 1 1 1 1

As Spares

Interlocks Required

Fluid and State STEAM

Corrosive Compounds

Flow (Total) at 
Relieving Conditions

gal/min 3,820 640

Ib/h

Sp. gr. at Relieving Conditions

Molecular Weight 18.02

Compressibility Factor

Normal Operating Temperature,^ °F 315

Relieving Temperature,^ °F 334 337 334 337
2Relieving (Set) Pressure, lb/in 95 100 95 100

2
Superimposed Back Pressure,3 lb/in 0 0 0 0

2
Built-up Back PressureIb/in 0 0 0 0

Allowable Accumulation, % 10
2Minimum Orifice Area Required, in

Governing Conditions3 BLOCKED FLOW

Relief Valve Type

Relief Valve Size

Balanced Type^

Total Orifice Area (effective) Provided

Ill Form 110-16



FOSTER WHEELER CORPORATION 
RELIEF VALVES 
PROCESS DATA

PLANT ERDA-FE SECTION 400 SHEET NO.__L_.OF__1
T.OCATTON SIOUX FALLS, S.D. ry APT_______ DATE APR. 22, 1976 job NO. 15^-1592

ITEM NO. (Flow Plan Symbol) PSV- 4115 PSV- PSV- PSV-
Service

DS-401
OUTLET

Number of Valves Required 1

In Regular Use 1

As Spares

Interlocks Required

Fluid and State STEAM

Corrosive Compounds

Flow (Total) at 
Relieving Conditions

gal/min

Ib/h PICV-4117 MAX FLOW

Sp. gr. at Relieving Conditions

Molecular Weight 18.02

Compressibility Factor

Normal Operating Temperature,-*- °F 509

Relieving Temperature,^ °F 900
2Relieving (Set) Pressure, Ib/in 660

Superimposed Back Pressure,3 Ib/iiP 0
2

Built-up Back Pressure,1^ Ib/in 0

Allowable Accumulation, % 10
2Minimum Orifice Area Required, in

Governing Conditions 3 PICV-4117 FAIL

Relief Valve Type

Relief Valve Size

Balanced Type^

Total Orifice Area (effective) Provided

112 Form 110-16


