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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 1b/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

e 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

e Three sulfur pumps.



1.2 DESIGN BASIS

1.2.1 Molten Sulfur Product

Battery Limit Conditions:

Pressure (1b/in?)#* 0
Temperature (°F) 275
Flow Rate (1b/h) 1355

1.2.2 Acid Gas Feed (from Section 300)

mol % Design Case Expected Case
H2 0.04 -
HZO 5.19 5.12
Co 0.07 0.08
N2 0.07 0.08
002 78.33 76.98
HZS 14.94 16.15
Cos 1.21 1.38
CH4 0.11 0.13
NH3 0.04 0.08
Total 100.00 100.00
Flow Rate:
1b*mol/h 281.2 240.2
1b/h 11,612 9,899

Battery Limit Conditions:
Pressure (1b/in?) 11

Temperature (°F) 110

#A11l pressures are gauge unless otherwise indicated.




1.2.3

Sour Water Stripper Gas Feed (from Section 200)

mol % Design Case Expected Case
H2 0.25 0.11
HZO 25.37 27.49
Co 0.50 0.21
NZ 0.50 0.21
CO2 32.59 31.32
HZS 1.00 3.82
CH4 0.25 0.11
NH 39.54 36,73
Total 100.00 100.00
Flow Rate:
1bemol/h 40.2 94,2
ib/h 1,058 2,490
Battery Limit Conditions:
Pressure (1b/in?) 12
Temperature (°F) 201

1.2.4  Turndown Operation

The unit is designed to be capable of stable operation at 43 percen
of the design case operationmn.



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 ammonisg
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, becguse this
case requires more supplementary fuel gas to the furnace, resulting in larger
mass flows through the unit. PFour 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
regidence time, and the hydrogen sulfide:sulfur 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 igs fed to the second zone of the furnace, where it is
combined with the effluent from the first zone to produce & gas stream which
has a standard hydrogen sulfidessulfur dioxide ratioc of 231 after the first
reactor.

1.3.3 Air and Acid Gag Preheater

A heater is proviged 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.




1.3.4 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 700 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 ig available
at the plant, steam-heated sxchangers have been gelected to rehealt the feed
gas to each of the reactors, since this method alsc 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,
gince this catalyst has high activity for the Claus reaction and shows low
sensitivity to sulfate poisoning.

1.3.6 Sulfur Scrubber

A sulfur scrubbeg 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 lLoading

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
punp is provided to transfer the sulfur product from this tank to tank cars.



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 airstream flows to the air coil of the air and acid gas preheater.
[Another airstream 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 NH, + 30, = 2 N; + 6 HO (1)
2 H,S + 0, = 2SS + 2 H,0 (2)
2H,5 + 30, = 250,+ 2H0. (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 250-1b/in? steam is generated. This
steam is sent to the 150~1b/in”? 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 + H,0 = CO, + H,S (%)

CS, + 2 H)0 Co, + 2 H,S. (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). ‘




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 HZS + 802 = 38 + 2 HZO. (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 gal or 20.5 days'
production. It is connmected to the 200-gal/min-capacity Sulfur Loading Pump
(P-403). A tankful of product sulfur, or 298 long tons, can be loaded into
tank cars or tank trucks in 3.72 hours. ‘



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.




STREAM NO. & UNITS

<i2>

<2 >

<ls>

<2

< >

s >

FUEL GAS TO

STREAM DESCRIPTION ACID GAS FROM GAS FROM TOTAL FUEL FUEL GAS TO | MUFFLE FUR- AIR BLOWER
SELEXOLTM SOUR WATER | GAS TO (4) ACID GAS NACE FUEL DISCHARGE
UNIT STRIPPER AND (5) PREHEATER GAS BURNER

OPERATING CASE DESIGN DESIGN DESIGN DESIGN DESIGN DESIGN

FLUID STATE GAS GAS GAS GAS GAS GAS

COMPONENTS (1b*mol/h)

H; 0.1 0.1 38.80 10.12 28.68

H20 14.6 10.2 0.04 0.01 0.03 12.16

co 0.2 0.2 54.75 14.27 40.48

N, 0.2 0.2 148.41 38.69 109.72 310.92

02 . 82.40

CO2 220.3 13.1 18.15 4.73 13.42

H,S 42.0 0.4

SO2

C0S 3.4 0.04 0.01 0.03

CS, .

CH, 0.3 0.1 11.12 2.90 8.22

So )

Sy

Se

Ssg

S1

NH3 0.1 15.9 :

TOTAL (1b-mol/h) 281.2 40.2 271.32 70.74 200.58 405.48

TOTAL (1b/h) 11,612 1058 6750 1760 4990 11,566

MOL. WI. OF VAPOR 41.30 26.31 24.88 24.88 24.388 28,52

DENSITY (1b/ft?) @ 0.1688 0.0965 0.2256 0.1629 0.1629 0.0978

OPER. TEMP. & PRESS.

sft’/min 1779 254.3 1916 447 1469 2565

gal /min

TEMPERATURE (°F) 110 201 95 95 95 206

PRESSURE (1b/in2?) 11 12 40 25 25 10.5
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STREAM NO. & UNITS

<>

s>

s>

<i0>

b<:li:>

<>

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

DESIGN

DESIGN

DESIGN

DESIGN

DESIGN

DESIGN

FLUID STATE

GAS

GAS

GAS

GAS

GAS

GAS

COMPONENTS (1b+*mol/h)

Ho

H20

5.20

6.97

132.79

178.13

35.19

47.21

|

[ETARY DATA

|

|

PROPHIETARY DATA

HROPHIETARY DATA

'PROPRTETARY DATA

BROP

f

|

NH3

TOTAL (1bemol/h)

173.17

232.31

891.63

890.81

887.96

883.77

TOTAL (1b/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 (1b/ft3) @

0.0970

0.0970

0.0516

0.0487

0.0632

0.0587

OPER. TEMP. & PRESS.

sft®/min

1095

1469

5640

5634

5616

5590

gal/min

TEMPERATURE (°F)

206

206

700

PRESSURE (1b/in?)

10.3

10.3

5.6
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STREAM NO, & UNITS

<B>

<4 >

5>

<ie>

S

< >

FOURTH RE~

STREAM DESCRIPTION  |ITHIRD REACTOR |THIRD REACTOR FOURTH RE- [|SULFUR SCRUB- | FUEL GAS TO
FEED EFFLUENT | ACTOR FEED . | ACcTOR EFFLU- [BER EFFLUENT | INCINERATOR*
ENT CAS
OPERATING CASE DESIGN DESIGN DESIGN DESIGN DESIGN DESIGN
FLUID STATE GAS GAS GAS GAS GAS . GAS
COMPONENTS (1b -mol/h) :
H, 1 29.72
H20 - 148.06 0.03
o j ] - 9.07 41.94
N, ) " R 429.04 113.69
02 _ 7 ,
CO2 g/ . g g g 29(;.22 13.90
H,S <q < <1 <q o
502 e jall . el 0.73
€os = B N 0.14 0.04
CS, = E- £ 5 0.04
CH, 5 |= = = 8.52
52 . - : -
S s [s=] ja=] o
e P A T A 0.03
Ssg 0.09
S1 0.27
NH3 ’
TOTAL (1b-mol/h) 880.78 880.25 879.79 879.66 879.43 207.84
TOTAL (1b/h) 78,002 28,092 27,981 27.981 27,871 5171
YOL. WL. OF VAPOR. 37,89 31,91 31.80 31.81 31.69 24 .88
DENSITY (1b/ft3) @ 0.0585 0.0565 0.0545 0.0540 0.0559 0.1629
OPER, TEMP. & PRESS |
sft®/min 5571 5568 5565 5564 5561 1315
gal /min
TEMPERATURE (°F) 378 383 361 362 280 95
PRESSURE (1b/in2?) 2.5 2.0 1.1 0.6 ag.0 25
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STREAM NO.& UNITS

<>

<>

<>

<>

B2

<H2

STREAM DESCRIPTION || INCINERATOR | LIQUID SUL- | LIQUID SUL~ | LIQUID SUL- | LIQUID SUL- | TOTAL LIQUID
EFFLUENT * FUR FROM FUR FROM FUR FROM FUR FROM SULFUR PROD-
THIRD CON- FINAL CON- UcT
FIRST CON- SECOND CON- i
, DENSER DENSER DENSER DENSER
OPERATING CASE DESIGN DESIGN DESIGN. DESIGN DESIGN DESIGN
FLUID STATE GAS LIQUID LIQUID LIQUID LIQUID LIQUID
[COMPONENTS (1b *mol/h) ‘
i, 7.97
20 703.38
co 5.98
N, 799.29
02 11.33
C0> 358.18
H2S
SO2 3.60
COS
s,
CH,
S2
Sy
Se
Ss
S1 13.29 22.10 3.46 3.43 42.27
NH3 - ‘ ) _
TOTAL (1be°mol/h) 1384.74 13.29 22.10 3.46 3,43 42,27
TOTAL (1b/h) 42,586 426 . 709 111 110 1355 _
MOL. WI. OF VAPOR 30.75
DENSITY (1b/ft3) @ 0.02417 111.1 111.1 111.1 111.1 111.8
OPER. -TEMP, & PRESS.
sft®/min 8759
{gal/min 0.478 0.795 0.1247 0.1232 1.510
TEMPERATURE (°F) 1200 300 300 300 300 275
PRESSURE (1b/in?) 0.0 0.0 0.0 0.0 0.0 0.0

*Based on Claus plant

tail gas only.
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STREAM NO.& UNITS ”

<i2>

=

<32

o2

<s >

<le 2

FUEL GAS TO
STREAM DESCRIPTION ACID GAS FROM| GAS FROM TOTAL FUEL | FUEL GAS TO | MUFFLE FUR- AIR BLOWER
SELEXOLTM SOUR WATER GAS TO (4) | ACID GAS NACE FUEL DISCHARGE
UNIT STRIPPER AND (5) PREHEATER GAS BURNER
oP TING CASE EXPECTED EXPECTED EXPECTED EXPECTED EXPECTED EXPECTED
FLUID STATE GAS GAS GAS GAS GAS GAS
COMPONENTS (1b*mol/h)
Hy 0.1 24,85 11.53 13.32
H20 I 12.3 25.9 0.02 0.01 0.01 10. 40
Co 0.2 0.2 35.06 16.27 18.79
Ny 0.2 0.2 95.04 44,10 50,94 265.74
02 70.43
CO2 184.9 29.5 11.62 5.39 6.23
H2S 38.8 3.6
S0z 0,03 0.01 0.02
COos 3.3
CS,
CH, 0.3 0.1 7.13 3.31 3.82
S )
Sy
Ss
Ss
S3
NH3 0.2 34.6
TOTAL (lbemol/h) 240,2 94,2 173.76 80.63 93.13 346.56
TOTAL (1b/h) 9899 2490 4323 2006 2317 9885
MOL. WI. OF VAPOR 41,21 26.43 24.88 24,88 24.88 28,52
DENSITY (1b/ftd) @ 0.1684 0.0969 0.2256 0.1629 0.1629 0.0978
OPER. TEMP, & PRESS|
sft?/min it 1519 596 1099 510 589 2192
gal /min ; '
TEMPERATURE (°F) 110 201 95 95 95 206
PRESSURE (1b/in2) 11 12 40 25 25 10.5
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STREAM NO. & UNITS <7 > < 8 > < 9> Qo > Q1> <12 >
STREAM DESCRIPTION |JAIR TO ACID AIR TO FIRST RE- FIRST RE- SECOND RE- SECOND RE-
GAS PREHEATER| MUFFLE FUR- | ACTOR FEED ACTOR ACTOR FEED ACTOR
NACE FUEL EFFLUENT EFFLUENT
GAS_BURNER
OPERATING CASE EXPECTED EXPECTED EXPECTED EXPECTED EXPECTED EXPECTED
FLUID STATE CAS GAS GAS GAS GAS GAS
COMPONENTS (1b *mol/h)
Hp
H20 7.16 3.7% - -
o I I T —
N, 183.04 82.70 i
02 48.51 21.92 - B
CO2 s ' ‘
ET8 8§ & —
SOz A A A [=
COs b e bt .
S, ““E§ = = g
CH, B B = E
S2 o o o o ]
Sy g | S S g
Se B & 3 L
Ssg _
Sy
NH3
TOTAL (1bemol/h) 238,71 107.86 760,13 759.48 756.77 752.50
TOTAL (1b/h) 6809 3077 24,592 24,592 24,173 24,173
[MOI.. WT. QOF VAPOR 28.52 28.52 32,35 32.38 31.94 32.12
DENSITY (1b/ft?) @ 0.0970 0.0970 0.0510 0.481 0.0622 0.0573
OPER. TEMP. & PRESS '
sft®/min 1510 682 4808 4804 4787 4760
gal /min
TEMPERATURE (°F) 206 206 700 719 401 449
PRESSURE (1b/in?) 10.3 10.3 5.6 4.8 4.0 3.4
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STREAM NO.& UNITS

<3 >

< >

<i5.>

e >

<>

<8 >

STREAM DESCRIPTION THIRD REACTOR|THIRD REACTOR| FOURTH REACT- FOURTH REACT+ SyLFUR SCRUB-| FUEL GAS TO
FEED EFFLUENT OR FEED OR EFFLUENT | BER-EFFLUENT | INCINERATOR*
GAS
OPERATING CASE EXPECTED EXPECTED EXPECTED EXPECTED EXPECTED EXPECTED
FLUID STATE GAS GAS GAS GAS GAS GAS
COMPONENTS (1b+*mol/h)
H, N 75.80
H20 T 163.54 0.02
&) 1T - 6.36 36.42
N, _ B 334.48 98.71
02
CO2 , N - 1 240,85 12.07
H2S - 1.52
s T~ & g E 0.76
COoS = = A A 0.11 0.03
€S, = =D - - 0.04
CH, = = = 7.40
So =] 3 =] RS
S 5 & & 5
Se 2. = e = 0.02
Ss ny [aH Ry |2 0.08
Sy 0.23
NH3
TOTAL (1bemol/h) 749,47 748.86 748.36 748,22 748,00 180.45
TOTAL (1b/h)" 23,455 23,455 23, 336 23,336 233236 4490
MOL WT. OF VAPOR 31,30 31.32 31.18 31.19 31.06 24,88
DENSITY (1b/ft3) @ 0.0572 0.0551 0.0534 0.0515 0.0548 0.1629
OPER. TEMP. & PRESS
sft®/min 4740 4737 4733 4733 4730 1141
gal /min
TEMPERATURE (°F) 381 387 362 364 280 95
PRESSURE (1b/in?) 2.5 2.0 1.1 0.6 0.0 25

*Based on Claus plant tail gas only.
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STREAM NO.& UNITS

<>

20>

<a >

<2 >

<23 >

<2 >

_ |LIQUID SUL- | LIQUID SUL- | TOTAL LIQUID
STREAM DESCRIPTION | THCTIPRATOR | LaviD ok | FUR FROM FUR FROM SULFUR PROD-
FIRST CON- SECOND CON- | THIRD CON- FINAL CON- UCT
DENSER DENSER DENSER DENSER
OPERATING CASE EXPECTED EXPECTED EXPECTED EXPECTED EXPECTED EXPECTED
FLUID STATE GAS LIQUID LIQUID LIQUID 'LIQUID LIQUID
COMPONENTS (1b *mol/h)
0, 7.58
co 5.04
N, 654.44
02 9.77
CO2 298.24
H28
S02 3.48
COS
S,
CH,
'So
Sy
Se
Sg
S1 13.06 22.39 3.70 3.12 42.27
NH3
TOTAL (1bemol/h) 1185.31 13.06 22.39 3.70 3.12 42.27
TOTAL (1b/h) 35,956 419 718 119 100 1355
'MOL. WT. OF VAPOR- 30.33
DENSITY (1b/ft3) @ 0.02384 111.1 111.1 111.1 111.1 111.8
OPER. TEMP. & PRESS |
sft®/min 7497
oal/min 0.470 0.805 0.1334 0.1121 1.510
TEMPERATURE (°F) 1200 300 300 300 300 275
PRESSURE (1b/in?) 0.0 0.0 0.0 0.0 0.0 29

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

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

1.6.1 Fuel Gas

Consumption: 10% Btu/h
Fuel Gas Burner (BR-402) 5.19%
Acid Gas Preheater (H-402) 4,69%

Total 9,88%

1.6.2 Electric Power

Consumption: Expected Motoxr
(kW) No. Horsepower

Air Blower (C-401) 128 1 250
Sulfur Circulating Pump (P-401) 5 1 7.5
Transfer Pump (P-402)

(Intermittent) (2) 1 3
Loading Pump (P-403)

(Intermittent) {5 1 7.5

Total 133

1.6.3 Steam

High-Pressure Steam

Consumption: 1b/h
Steam Desuperheater (DS-401) 898

Medium-Pressure Steam

Unit Medium~Pressure Steam Balance: 1b/h

Generated by Waste Heat Exchanger

(E-401) 12,290
Consumed by Tracing/Jacketing 100
Net Export to Battery Limits 12,190

*The fuel gas consumptions are based on a minimum temperature of 95°F.
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Low~Pressure Steam

Unit Low-~Pressure Steam Balance: 1b/h
Generation:

First/Second Sulfur condensers

(E-402/403) 3,440
Third/Final Sulfur condensers
(E-404/405) 606
Total Generation 4,046
Consumption: 1b/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: 1b/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 (1b/in?) 600
Temperature (°F) 488
Return: ib/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
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1.6.5

Low-Pressure Condensate

Battery Limits Conditions:

Pressure (1b/in?)

Temperature (°F)

Return:

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

Total Return

Catalysts
Equipment No. R-401 R-402
Reactor First Second
Catalyst Capacity (ft?) 435 435
Vendor Rhone Rhone
Progil Progil
Identification CRS-21 CR
Form Balls Balls
Diameter (mm) 4~6 4-6

20
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FOSTER WHEELER CORP. CONTRACT K0:15-1592 LINE CLASSIFICATION FLOWSHEET NUMBER REV | ~BY -|PAGE
PROCESS PLANTS DIVISION SECTION: 00 LIST WG 1521-1-56-65 JJjei1
REVISION 0 i 2 3 & 5 6 7 8 9 10

DATE 3~11-76

LINE NUMBER LINE EXTREMITIES OPERATING DES | G INSULATION | PLAN OR 180. {PIPE
TEMP | PRESS | TEMP | PRESS DRAWING NO. |WALL REMARKS
SIZE | SERIAL | SPEC | FROM 0 °f | psig | °f psic | TYPE |TKN. TKN.

L | P {2801 A4 |D Lo2 H 402 2011 11 ST
8t | P {28020 Ad |D Lol H Lo2 110] 11 HC
/6" | v 12803 Ad | P2801 H 701 201 11 ST
6" |V {280l Ad | P2802 V2803 110 11 NI
in 1D {2805 Ad | D Lol 26 110 ATM HC
/6" | v |2806] Ak | P2801 V2803 201 11 ST
6 V 12807 Ak | P2802 V2803 1101 11 ST
13" | D 12808 Ad | D Lo2 26 110) ATM HC
12v | A {2810] L SLLO1 ¢ Lol 85 NI
10" /8" A |2811] L ¢ Lo1 BRLO1 2061 11 HC
8n |4 [2812] L A2811 SLLO2 206 ] ATM NT
S 1A l281h L A2811 H Lo2 206 1 | HC
/Lt | FOl2815] A F02828 L3 50| 125 ST
10" | P |2816|Ad  |H Lo2 H 401 800 { 11 HC
6" | P 12817/A3 | HLO2 BRLOL 800 ] 11 He
10" | P [2818/Ad |H Lo2 BRLO1 8oo| 11 HG
8" | P |2819/4A4 P2816 P2817 800 | 11 HC
Lt | sM|2820{ Bb |E Lol 1l L1h | 150 HC
SMi2821| Ak |E 401 35 L1l | ATM PP
SM|2822] Ak |E Lol 35 Ja) | ATM PP
v |P 12823 A2 |E )o1 R 1,01 800 5.0 e
3/L/2" BD|282L Af |® 10l D 709 1) HC
on |'P |2825] AJ {E Lol TKLO1 700 | 11 sJ
3/LM FG12826! Ak [h2 B Lo2 951 Lo NI
3 | FG|2827] Ak |2k H Lo2 95 ] Lo NI
3/ Fo(2828] A |23 . HLo2 | so0lios ST

/L1 sMi28291 Bb 1l H Lo2 Ll 1250 HC v

3/ F6|2830] Ak | L2 BRLO? 95| 1o NI 3

L | PG12831) Ak ok BRLO2 95 | Lo NI =

) =3

RV
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FOSTER WHEELER CORP. CONTRACT NO: 15-1592 LINE CLASSI{FICATION FLOWSHEET NUMBER REV | BY |PAGE
PROCESS PLANTS DiVISION SECTION: ;00 LIST DWE NO, 1507-~1-E0- GE 11al o
REVISION 0 i 2 3 ! 5 6 7 8 9 10

DATE 3-11-76

LINE NUMBER LINE EXTREMITIES OPERATING DES|GN INSULATION | PLAN OR 180, |PIPE
TEMP | PRESS | TEMP | PRESS DRAWING N0. {WALL REMARKS
SIZE | SERIAL | SPEC | FROM TO| °F | psig °of psig | TYPE |TKN. TKN.
2" |BW 2832 Db 38 E 401 225 11200 \ HC
2" IsM 833 Db 14 E Lol Loé | 250 HC
6 P SWS D Lo2 201 11 ST
gn P SELEXOTL,_ D Lol 110 11 NI

X4
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FOSTER WHEELER CORP. CONTRACT NO: 15-1592 LINE CLASSIFICATION FLOWSHEET NUMBER REV | BY {PAGE
PROCESS PLANTS DIVISION SECTION: 0o LIST DWG 1521-1-50-66 Jisl 1
REVISION 0 | 2 § 5 6 7 8 10

DATE

LINE NUMBER LINE EXTREMITIES OPERATING DES|GN INSULATION | PLAN OR 180. |PIPE
TEMP | PRESS | TEMP | PRESS DRAWING NO, [WALL REMARKS
SI1ZE | SERIAL | SPEC | FROM T °f | psig | °F psig | TYPE [TKN. TKN.

20" 1P 12823 A2 |® Lol R Lo1l Boal 11 f HC
20" {P 12901 A2 IR LO1 E Loo} 721} 5.1 HC
20" [P 29021 A R 102 E 4031 L453] 4.0 HC
Iv | SU2903] Af |E LO3 15] 315] 65 HC |
20" |P 2904 A E LO3 E 4O7) 3hol 3. HC
2" {P 12905} AJ |E LO3 TKLO1}  300| 3.5 ! sJ
20" [P |2906] A E 402 B L06F 350! L.O ‘ HC
_2n |P 12907 AJ {E 403 TKLOL| 300} 3.5 81
1" |BD [2908| Af |E LO2 33] 315] 65 PP
1" |BD[2909| Af |E L03 33]  315] 65 PP
1 (¢ 12910 Af B Lo2 211 315| 65 PP
im ID 12911| Af |E Lo2 261 315| 65 PP
1 1Sy 912 Af |15 E Lo2| 315] 65 HC
v (¢ [2913| Af  |E LO3 21| 315| 65 HC
1" |D 1291L| Af |E LO3 261 3151 ATM HC
20" {P [2915] A R L03 E LOLY 3641 2.5 HC
20" [P Po16} A & Lok E LOR! 3651 0.9 HC

V_ 12917| Ak IE LO3 35] 315] ATM PP
V_[p918] ax |E Lok 35l 315| ATM PP
2" |sU 919 | Af |E Lok SL2903{ 318] 70 HC
V_P920| Ak |E Lol 351 315] ATM PP
V_P921| Ak |B L0S 35] 315! ATM PP

20" {P p922| A B 1,05 T LO3| 330 0.4 HE
2" [P p923| AT |E LoS TRLOL| 300 3.5 ST
20" |P P92l | A B Lol B LO8] 3Lo| 2.2 He
2n P P95 | AJ IR Lok TKLO1Y 300 2.2 SI
1" |BD P926 | Af B LOk 33{ 315} 70 PP
1" |BD p927] Af |E Lok 33} 315 70 PP
1" ¢ p928i Af B Lok 211 3151 65 PP
1" D P29 | Af Lok, 261 3151 ATM PP
1" |D P930 | Af [E LOS 21| 315] 65 HC
1" D p931 | Af L05 o] 315| ATM HC
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FOSTER WHEELER CORP. CONTRACT NO: 15-1592 LINE CLASSIFICATION FLOWSHEET NUMBER REV | BY PAGEJ
PROCESS PLANTS DIVISION SECTION: .00 LIST DWG 1521-1-50- 66 Jis | 2
REVISION 0 | 2 3 ) 5 6 7 8 10

DATE 3-11-76

LINE NUMBER LINE EXTREMITIES OPERATING DES!GN INSULATION | PLAN OR 1S0. |PIPE

' TEMP | PRESS | TEMP | PRESS DRAWING NO. [WALL REMARKS
SIZE | SERIAL | SPEC | FROM T0} °¢ | psig °F psiG | TYPE |TKN TKN.

1" | CH|2932] Af |E Lo06 20 | 1881 660 HC
1" | D {2933] Af |CH2933 251 1881 680 PP
1" | D |293L] Db | CH2935 251 L1881 660 PP
1" 1 CH|[2935 Db |E LO7 20 | 1,881 660 HC i
20" | P 12936] A E LO7 R 403 380 31 HC
1" | D [2937| Af I|E Lo8 25 1 188 | 660 PP
1" | CHI2938! Af |m },08 20 | L8R | &0 HC
20" | P [2939] A E L08 R Lok 362 31 HC
20" | P |2940| A E Lo6 R L02 Lo1 31 HC
1" | SsU|29L1] Af |15 3 P29110 315 €5 HC
1" | Suie9ke] Af 115 P2823 315 A5 e
1" 1 sUi29L3] Af |15 R LO3 315 65 HC
1" | SU|29LL| Af |15 R 4oL 315 5 HC
1L" | SU|29L5| Af 115 _E 340 65 HC
12" 1 SU29L6] AF |15 B Lo2 315 65 HC
12" | BW|2947| Db |38 E Lo2 225 11200 HC

Z"_| BW |29L8| Db /AT | BW29LT E L02 225 11200 HC
1" | sule9l9| Af |15 B 103 315 65 HC
1" | SU 29501 Af 115 E_LOk 315 A5 ae
1" | sule9s1) AF |15 E Lok 315 65 HC
1" | SH[2952| Db |13 DSLO1 900 | 900 HC
1" | BWI2953] Db 138 DsLol 225 11200 HC
i |SH[295L| Db |DSLOl B L06/L07/L08 509 | 660 HC
12" |V |2955!Db/Ak | SH295) 35 1 660 PP

1




FOSTER WHEELER CORP. CONTRACT NO: 15-1592 LINE CLASSIFICATION FLOWSHEET NUMBER REV| BY |PAGE

0¢

PROCESS PLANTS DIVISION SECTION: LOO LIST WG 1590-1-50-67 JJis 1

REVISION 0 i 2 3 ! 5 6 7 8 g 10
DATE }3-11-76
LINE NUMBER LINE EXTREMITIES OPERATING DES!GN INSULATION | PLAN OR 150, |PIPE

TEMP | PRESS | TEMP | PRESS DRAWING NO. [WALL REMARKS

SIZE | SERIAL | SPEC | FROM T04 °fF | psig °F psig | TYPE |TKN. TKN.

20" | P [2922] A |B LOS T LO1 | 330 | 0.L HC

om | P 12923 AJ|E LoS TK401 | 300 | L.8 ST

on | p {2925 AJ |E Lok TKLOL1 | 300 | 4.8 ST

2n | P {2905 AJ |E LO3 TKLO1 | 300 | 3.8 ST

2n | P {29071 AJ |E L02 TKLO1 | 300 | 3.5 SJ

L* 1P 13001 AJ|P L0l T Lol | 275 |5k SJ

6" | P 130020 AJ T LO1 TKLO1 | 300 | 3.5 SJ

1" [ ¢ 13003  Af}T LOL 21} 315 |65 ¢

1" | D |300L  Af | C3003 251 315 |ATM PP

3/t ¢ |3005] Af T Lol 21 1 315 |65 HC

3/L" | D 3006} Af | C3005 25 | 315 |65 PP

3" |V 3007 Ak | TKLO1 J L01 | 315 [VAC, Q

v | v 13008] Ak |J Lo1 P3009 | 318 |27 HC

20 P |3009] Ak |T Lol H 7011} 330 | 0.3 ST

3r/1m | sul3010]  Af | J Lo2 251 315 |65 HC

1" 1 SUl3011] Af | S1,3010 21 1 315 168 (o]

3/t 1D [3012] Af | SU3011 26 | 315 [ATM HG

1t | SU13013] Af | SL,3010 21 | 315 |65 HC

3/L" D [301h]  Af | SL3013 25 | 315 |ATM PP

o L AJ|3015! AJ | P L2 TKLO2 | 275 |57 SJ

“1n | D {3016] Af | TKLO2 251 315 |ATM PP

1" | C 13017, _Af | D016 21 ]| 315 |65 P

6" [P 130181 AJ | TK 1102 P Lo3 | 275 |65 . B8J

3" | P 13019 AJ |P LO3 BL | 275 L5 5J

3/ LD o[30000  Af | S13010 21 | 315 |65 C
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FOSTER WHEELER CORP. CONTRACT NO: 15-1592 LINE CLASSIFICATION FLOWSHEET NUMBER REV | BY |PAGE
PROCESS PLANTS DIVISION SECTION: 1,00 LIST | Dwg No. 1590-1-50-67 Jisto
REVISION 0 [ 2 3 4 5 6 7 8 9 (0

DATE 3-11-76

LINE NUMBER LINE EXTREMITIES OPERATING DESIGN INSULATION | PLAN OR 130, |PIPE
TEMP | PRESS | TEMP | PRESS DRAWING NO. [WALL REMARKS
SIZE SERITAL SPEC | FROM TO °F PSIG °F PS1G TYPE | TKN. TKN.
3/L" | SU{3022 Af 115 J Lol | 3151 65 HC
2n | sUl3023 Af |15 T Lol 3151 65 HC
3" | SL13025 Af 7 LQ2 3151 65 HC
2" BW| 3026] Af J Lo2 225 HC
2 SU{3027] Af 1% TKL02 315 ] 65 HC
1" | N 13028 L 36 TKLOL AMB 1100 NI
1" | N |3029 L 36 TKLO2 AMB {100 NI
2" | SU13030 Af {15 K02 315 | 65 BC
2,/)4" 013031 Af SL3030 26 315 65 HC
1" | P |3032] AJ |P3015 TKL02 275 | ATM chj
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CONTRACT SECTION TYPE OF UNIT
Fw ENERGY . APORATION EQUIPMENT LIST PAGE O
PROCESS PLANTS DIVISION 15-1592 Lo COAL GASTFICATTION PROJECT
CUSTOMER ERDA-FE REVISION 6 7 8 | 3 4 5
LOCATION SIOUX FALLS, SOUTH DAKOTA DATE 1/14/76 {L/7/76 1 L/26/76 9/2/75 1 9/15/75 112/11/715
CLASS ITEM NO. DESCRIPTION FD #] REQ'N. ¥0.] P.0. NO. ELEVATION
TOWER T-401 | Sulfur Scrubber 1113-4
REACTORS R~-1,01 First Reactor 11214
R-1102 Second Reactor 11224
R-1i03 Third Reactor 11234
R-40L Fourth Reactor 112L4A
DRUMS D-L01 Acid Gas KO Drum 1131AA
D-102 SWS Gas KO Drum 131AB
ITANKS TK-L01 Sulfur Pit n1L1H
TK-L02 | Sulfur Storage Tank 1141.J
PXCHANGERS | E=L01 Waste Heat Exchanger N211M
E-L02 First Sulfur Condenser 211N
E~-103 Second Sulfur Cond. 211P
E-LOl, Third Sulfur Cond 1211Q
B-405 Final Sulfur Cond. 1211R
B-LO6 Second Reactor Feed Heater 12118
E-LO7 Third Reactor Peed Heater 12117
B-L08 Fourth Reactor Feed Heater 1211U
HEATERS H-L01 Muffle Purnace 12hic
H-L02 Air and Acid Gas Preheater 1241D
BR-101 | Acid Gas Burner 12L1R
BR-L02 | Fuel Gas Burner 1241F
PUMPS P=L01 Sulfur Circ, Pump 1311R
P--1,02 Sulfur Transfer Pump 13118
P-4L03 Sulfur Loading Pump 13117
COMPRESSORS C-L01 Air Blower 132_3A (UD)
FILTERS F-L01 Process Air Filter 1 3,9F Q
| MIsc.  DS-401 | HP Steam Desuperheater 924 =3
J-L01 Sulfur Pit Bjector 12724 S
SI-L01 | Blower Suction Silencer 0 3LLA B
SI~102 | Blower Vent Silencer 3)4C
a &
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FORM 136-23

FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1592-~1L31A
CHANGE NO. 1

PAGE 2

I.

- IT.

SCOPE

This requisition cover§ the design and construction of a Sulfur Storage

Pit,TK L0l ,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.

A.

 GENERAL

The design of all equipment of vendors supply will comply with all
regulations applicable to the proposed location i.e. Sioux Falls,
S.D. All materials to be of United States origin. ZEquipment shall
be furnished in accordance with the 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. Safety - Federal Register (OSHA)
2. Other - State & local requirements
The following is required by ERDA-FE:
No subcontract shall be on a cogt-plus-a~percentage-basis.

"This contract or purchase order pertains to the performance of
ERDA-FE contract 14-32-001-1521 between the United States and
Foster Wheeler Energy Corporation and the subcontractor agrees

that the Contracting 0fficer, ERDA~Fossil Energy or his authorized
representative may inspect the plant and audit the books and records
of the subcontractor with respect to work done or supplies, material
and equipment furnished under this contract or purchase order."

Such requirements shall not apply to competitively advertised procure-

ments, or standard "off the shelf" purchases of equipment or the sub-
contract or purchase order which is $10,000 or less.
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FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1592-14314

CHANGE NO. 1 PAGE 3

ITI. MECHANICAL 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 sebtional 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-L01) and a sulfur transfer pump (P-L402).

E. The tank will contain three oval type steém coils fixed to the bottom

and tank walls to prevegt the sulfur from solidifying and have a total
surface area of 170 f+.

F. A1l éulfur transfer piping shall be steam jacketed.
IVv. SITE CONDITIONS

1. Altitude (above sea level) - 1315 £t
2. Atmospheric Pressure - 14,0 PSIA
3. Design Temp. Summer - 93°F
Winter - ~—25°F
i, Location : - Outdoors
5. Type of Operation - Continuous
6. Barthquake Zone - I
7. Wind Loading
0-29 £t - 20 PSF
30 - L9 ft - 25 PSF
50 - 99 f% - 30 PSF
100 - 499 ft - LO PSF

V. STANDARDS AND JOB SPECIFICATIONS

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

1. 1590-50A2 Gaskets and Surface

2. 1590-13A1 Foundation Standard

3. 1590-43D1 Foundations, Construction
L. 1590-83A1 Painting

5. 1590-92A1 Preparation for shipment
6. 1590-~-1200B General Notes
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FOo>ier witcLek LUKPUKATIUR
MATERIAL REQUISITION NO.: 1592-1211M
CHANGE NO.

PAGE 2

FORM 136-23

L 4

I. SCOPE

This requisition covers the design, fabrication, and supply of a
Waste Heat Exchanger (B-L01) which will receive the hot gases from

a Claus Plant Muffle Furnace (H-LO01l). 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

AI

The design of all equipment of vendor’s supply will comply with

all regulations applicable tco 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. Bafety - Federal Register (0SHA)
2. Other - State & Local requirements
The following is required by ERDA-FE:
No subcontract shall be on a cost-plus-a~percentage-basis.

"This contract or purchase order pertains to the performance of
ERDA-FE contract no. 14-32-0001-1521 between the United States and
Foster Wheeler Energy Corporation and the sub contractor agrees

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

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

ITI. 3BASIS OF DESIGN

A.

The Acid Gas throughput on the tube side of BExchanger 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. '
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FORM 136-23

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 intermal refractory lining.

2., Inlet and outlet channels will be intermally refractory lined go
that the shell metal temperature is maintained between 350~ 500°F.
The refractory brick shall have an alumina content »92%, iron
content<1.0%, and service temperature of 3000°F.

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

li. Refractory lined areas shall be painted with tgermal painting
to show when the metal temperature exceeds 500 F. 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 Purnace H-~LO1.

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 13" Cr-%
Mo tubes .05" corrosion allowance, and the refractory lined inlet
chammel and tube sheet 1/8" corrosion allowance.

11l. 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.

50



FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1592-1211M |
CHANGE NO. 1 PAGE 1

V. SITE CONDITIONS

1. Altitude (abowe sea level) - 1315 f%
2. Atmospheric Pressure - 1héO PSIA
3. Design Temp. Summer - 93"F
Winter - -25°F
L., Location - Outdoors
5. Type of Operation - Continuous
6. Earthquake Zone - I
T Wind Loading
0 - 29 £t - 20 PSF
30 - L9 £t - 25 PSF
50 - 99 % - 30 PSF
100 ~ L99 £t - Lo PSF

VI. STANDARDS AND JOB SPECIFICATIONS

A, The following documents shall be consideréd as an integral part
of this requisition: ‘

1. 1590-10A1 Vessels

2., 1590-5042 Gaskets and Surface

3. 1590-82A1 Bxternal Insulation

L. 1590-83a1 Painting

5. 1590-87A1 Internal Tunsulation

6. 1590-92A1 ‘Preparation for Shipment
7. 1590-1200B General Notes

FORM 136-23
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FORM NO. 135-1284 MATERIAL REQUISITION SHELL % TUBE

FUSTER WHIELIE BRESGY CORPOLA O EXCHANGERS
110 SOUTH ORANGE AVENUE, LIVINGSTON, H. J. paGE 5 oF ©
| CONTRACT HO. [5-1592 | REQ'N. No. 1592,— 1200 M | DATE 4~ [0-76
CUSTOMERS NAME ERDA - FE [LocaTion Sioux FAL LS. SouTH DAKo
SUPERSEDED BY
CHANGE NO. - c- ! -2 c-3 C-4 -5 -6
DATE 1,-26-76 |
SERVICE OF UNIT W ASTE  HEAT EXCHANGER ITEM NO. £ ~4p |
SIZE TYPE SpECIAL B (12 CONRECTED IN T
SQ.FT.SURF.JUNIT C6R28) 12 12 SHELLS/UNIT o NE SQ.FT.SURF./SHELL (FRUSS) 1212 |
PERFORMANCE OF ONE UNIT
SHELL SIDE TUBE SIDE
FLUID CIRCULATED BFw /STEAM 1 ACID GAE
TOTAL FLUID ENTERING 14 207 (3) LB/HR| 2922 ¢ LB/HR |
| VAPOR —_ LB/HR | 26 216 LB/HR
LIQUiD 4 207 LB/HR| — LB/HR |
STEAM — LB/HE 2410 LB/HR
NON-CONDENSABLES — LB/HR LB/HR
FLUID (VAPORIZED)({CONDENSED) ‘ lq4 164 LB/ HE LB/HR
STEAM CONDENSED . ( — LB/HR LBJHR |
GRAVITY LiuiD BE @ 4dl40f i
VISCOSITY L1 uiD 13 @ 4148 ¢
MOLECULAR WEIGHT  IN JouT 19.0 . 32, 63 /322,718
SPECIFIC HEAT ~ (64 @ 320°F  BIU/LB-OF p. 3137 BTU/LB-CF
THERMAL CONDUCTIVITY BTU/HR-FT-OF BTU/HR-FT~OF
LATENT HEAT 3172 .3 @ 414%F BTU/LB BTU/LB
TEMPERATURE IN 225 2272, °F
TEMPERATURE OUT 414 °F 00 OF
OPERATING PRESSURE, INLET 208G (PSIA)(BRis) 20,3 (PsiA)(sis)
NO. PASSES PER SHELL | ) {
VELOCITY FT/SEC FT/SEC
| PRESSURE DROP - ALLOW. | CALC'D. WEG | Psi | PSI O 12 st .1z s
FOULING RESISTANCE, MIN.
HEAT EXCHANGED - BTU/HR. [ 4 324 00O MTD CORRECTED-OF
TRANSFER RATE - SERVICE i CLEAN
CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE 05 PSIG ( (s PSIG
TEST PRESSURE , PSig _ PslG
DESIGN TEMPERATURE 4L 5 oF G50 (a) OF
Tuges €S NO. 18y 0. NGB, 27 BWGS(H4o AT LENGTH 25%~0" PITCH (5
SHELL €& i.D. SHELL COVER {INTEG)(REMOV)
CHANNEL OR BONNET Ce W n»2 CHANNEL COVER cSs W B2z
TUBESHEET - STATIONARY ce Iy rRZ TUBESHEET - FLOATING
BAFFLES - CROSS TYPE \ FLOATING HEAD COVER
BAFFLES - LONG TYPE IMPTNGMENT PROTECTION
TUBE SUPPORTS
TUBE TO TUBESHEET JOINT
GASKETS
CONNECTIONS - SHELL SIDE IN SEE PAUE G OUT SEE PAGE {, RATING
CONNECTIONS - TUBE SIDE iN SEE PACE (p OUT S EE PAGE (o RATING
CORROSION ALLOWANCE - SHELL SIDENoYE T8 ‘o IN. TUBE SIDE NuvE W,8,10 N,
CODE_REQUIREMENTS ASME T & LocAL CoDES TEMA CLASS
REMARKS: (!) NOZZLE & SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 2iBi},.|
(2) FOR GENERAL MOTES REFER TO REQ'N. WHICH IS AN INTEGRAL PART OF THIS REQ'N
(3) INCLUDES (7, Biow DowN
4 DESIGN TEMPERATURE FOR METAL
(Y TURE PITcy Tp Bt SELECTED BY \/Lrvbm 10 PR‘EVW“L
ST STeAm  BLAMKET ING TVRES
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FORM NO. 135- 128 A MATERIAL REQUISITION SHELL & TUBE

FOSTER WHEBLE ENERGY  COWPURA P TOL EXCHANGERS
P10 SOUTH ORAHGE AVENUE., LIVINGSTON, H. J. PAGE i OF Z
CONTRACT NO. 15 - 1591 | REQ'N. 0. 1597 - 211 N/p  [DATE 4.7.74

CUSTOMERS NAME Uunen STATES - ERDA - Fossi Buepey [Location Sigux FAus SouTh DAKOTA
SUPERSEDED BY

CHANGE “NO. c-1 -2 c-3 Ty c-5 -6
e U O R
SERVICE OF UNH Fipst_Aup_ Second Sutfyr  Compewstas . LTEM KO, E 45?/403 ]
| SIZE b - {10} TYPE SPECIAL - "CEN" (MRELY CONNECTED IN
SQ.FT.SURF. /urm CEEE) BR1/198 SHELLS/UNIT  ONE SQ.FT.SURF. /SHELL ‘“m 1385

PERFORMANCE OF ONE UNIT

IsT_Pass(402) Toun Pass (4035 |
SHELL SIDE 1 TUBE SIDE
FLUTD CIRCULATED BEW / STeAM __hoin Gas
TOTAL FLUID ENTERING 3858 (%) LB/HR1 185617 | 78,110 |  LBJHR
VAPOR LB/HR| 76108 | 15518 |  LB/HR
LIQUID 858 LB/HR b uB/HR
STEAM __Ls/HR| 1%54 1,004 ~ LB/HR |
NON-CONDENSABLES Ls/Hr | L8/HR
FLUID {VAPORIZED){CONDENSED) 3870 (VAPL) LB/HR| 440 700 Htonp) LB/HR
STEAM CONDENSED ' LB/HR : LB/HR
GRAVITY (he) 031 ® %5 B |
ViscosiTY  £ps (Lig.) 0.16 ® 315 °%
MOLECULAR WEIGHT N / Our 18.010 1318 /49966 /3195 |
SPECIFIC HEAT 1.035 BTU/LB-°F | 0,254 1 0.16L {4 BTU/LB-OF
THERMAL CONDUCTIVITY BTU/HR-FT-OF | % BTY/HR-FT-OF
LATENT HEAT B985 ® »B°F BTU/LB | BTu/LB
TEMPERATURE IN 115 SFl T8 441 OF
TEMPERATURE OUT 315 °F | 350 40 | of |
OPERATING PRESSURE, INLET 10 (==sg)(Psia) ] 4.8 3.5 {ESEE)(PSIG)
NO. PASSES PER SHELL Choss - 1 OnE " DNE
VELOCITY FT/SEC FT/SEC
PRESSURE DROP - ALLOW. [ CALC'D. NEGL.  Psi| pst] 0.5 0.9 (5) pS1
FOULING RESISTANCE, MIN.
HEAT EXCHANGED - BTU/HR. 7935000 / $5% 000 MTD CORRECTED-CF
TRANSFER RATE - SERVICE CLEAN i
CONSTRUCTION OF OHE SHELL
DESIGN PRESSURE 45 psic] 15 | 15 PSIG
TEST PRESSURE PER (oDt PSIG Pep_ ConE PSIG
DESIGN TEMPERATURE 365 oFl 6B | 441 oFf
TUBES C.S. NO. 31D /2L 0.D. 1'% /1% BwG |7 (&rel LENGTH | PITCH LS (0.0) &
SHELL .38, 1.D. 66" | SHELL COVER (INTEG){REMOV)
CHANNEL C.s. CHANNEL COVER £.5.
TUBESHEET - STATIONARY £.8. (Vs \“m_ug,esg\gm TUBESHEET - FLOATING
BAFFLES - CROSS TYPE FLOATING HEAD COVER
BAFFLES - LONG TYPE IMP INGMENT PROTECT (O
TUBE SUPPORTS £.s.
TUBE TO TUBESHEET JOINT _ ROLLED AND STREMGTH WELDED
GASKETS
CONNECTIONS - SHELL SIDE IN N ouT 4" RATING {50 (ps RF
CONMECTIONS - TUBE SIDE v 0"/ 107 our_ 10" / 10" RATING 150 Les RF
CORROSION ALLOWANCE - SHELL SIDE Va IN. TUBE SIDE Ve IN.
CODE REQUIREMENTS ASME Vil TEMA CLASS R
REMARKS: {!) NOZZLE & SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 2(Bii.!
(2) FOR GENERAL MOTES REFER TO REQ'N. {540 - 1200 A WHICH IS AN INTEGRAL PART OF THIS REQ'N

(3) Inuwoes | % Blowbowh. (4) Gas @ DuTEr.  (5) &P nttupes IWTepNAL DAFFLES & Mist EumnATOR. (6) LRos)

SeeTional Awehs tor Mesw Mist Euimiatons W Quniey tuwset. B-401 = WH B B40y: 0 F1t (7) Mesues, Cows, b BARFLES

Ain Oorier Coamner Yo Be Nemovabie . (8) SutbuR DRmms (town ®5) To b m,u_m&g_mw;uue _

(8) Uiy Yo Suopg Towapps Buv Enp K Swawi ). (10) Venvon To Betbrmine TiwaL SMewL Sue & Lavowy Provipe. Disenghang oAtk ton Steaud
: ‘ 5%




-

PARTITION PLATE
\/ (bESlaN AP /5 psi)
™
/7 Removabie / AN
/MALLOY 20 €b- : ) N\
N 157 ELIMINATO N
3 Dif. Colls BETWEEN /1 (ore 6 ‘ \
LAYERS OF MESH \-/«ﬁ& B / + S
(Coies To BE REMOVABLE) X
i}
|
{L BY VENDOR BY VEMDOR
¥ pass 2™ pass
BoTTort OF
(E ez ) BAFFLES
\ N
b__.. [N SRR
Colls To BE MM, .
DISTANCE FRomM SHELL
AND ARRANGED S AS
NoT To INTERFERE
WITH SULFUR DRAINS
8Y VENDOR
SRR S e
wn
o

£ 271 8Y VENDOR e
3

. 1
R HLA REMovheLE sTEAM
i — o NEL DRY Pipg
. TV LA
s $ & Lieo
d SN 5 ¢ TR
o - REMOVABLE BF1
DisTRiByTOR

[st Pass 1 33 Toses

i”
!T, opx
ZND PASS 4 (2 2 Bug

TuBES 15 obx 1z BwG

6” i
L. D. (PRELIMARY - wore 19 |

5.

Rem
CVABLE STEAM SPARGER ‘

__l :

HorizonTAL___ S

| .J

REMOVABLE
BAFFLE

F’) .

RELEASES VESSEL DATA
g‘g\?- DATE ISSUED FOR 3 | 1ITEMNO: E-402 /3 NO.REQ'D: ONE
- 2 | SERVICE: FIRST AND SECCND SVLFUR
DATE () PURCHASE SHELL AND HEAD MAT 7 Yy
OF ERIAL. PREPARE BUT DO NOT (|l ONTENSE
ORDER SUBMIT SHOP DETAIL DRAWINGS.IL 4 | DIAMETER: & - 6 L.D. (PRELIMNARY = VENDOR DESin
- Ty
ISSUE CHECKED FOSTER WHEELE i2jl—o | LANGENT LENGTH: 1670
DRAWING, PURCHASE ALL OTHER! 6 | OPER PRESSURE NORM: SEE FAGE L PS)
MATERIALS. FINALIZE AND SUBMITIl 7 | (ABOVE LIQUID LEVEL) MAX.. pSi
CHECKEDOSHOP DE'{A{I}L DRAWING|| 5 | GESIGN PRESSURE SEE PAGE | ot
| :
‘g;’;NPRQCEEEV;E%THFCSE;'E‘;E 9 | OPER. LIOUT HOLD.UI PRESS Psi
EABRICATION. 10 | OPER.P3ESS. DROP THRU VESSEL. SEE PAGE §  Psi
& VennoRs oRAING FE 11 | MAS. RELIEVING PRESS. & TOP NO. PSI
> TURNED 12 | MAX. OPER. TEMPERATURE: SEE PAGE 1
© FIELD cOnsTRUCTION 13 | DESIGN TEMPERATURE SEE FAGE L
® 14 | SPECIFIC GRAVITY (PROCESS FLUID)
foe e 1 TS
: ¥ :
CONN. . USAS. NO. e -
no. |S1ZE | aaTiNG SERVICE ReqD. || 17 | RADIOGRAPHED:
T 120" GAs INLET (15 passy | I 13 | JOINT EFFICIENCY:
7 T20 GAS INLET (ZNDPA“) | 19 | CORROSION ALLOWANCE: SHELLS Yy' nEADS: V8"
3 1207 %AS OOTLET Ust rass) || 20 | MAT'L., SHELL: SEE Page |
P At puTLeT (270 Phs 21 | MAT'L. HEADS:
4 ,? 2 - - s9)| 22 | MAT'L., SUPPORTS:
5 |2 Lt PAD Type | svLFUR OVTLET Z . 23 | TYPE OF HEADS:
6 11 STEAM INLET 2 24 | EXTERNAL BOLTING:
7 11" CoNDENSATE OUTLET 2 25 | INTERNAL BOLTING:
g lzo MANWAY | 26 | GASKETS:
9 /,;;" BFW TWLET i z; :Z;T:OLES: STRADDLE VESSEL CENTERLINE
u ) kak '
o 14 | STEAM OUTLET ! 29 |INSULATION:  YES [ H.C.)
4.
Hoj20 | VENT I 30_| SHIPMENT:
1z %" STEAM SPARGE ! 3
13 "4 BLOLQDOIJN (I,JTEKM,TTENT) f 32 | EMPTY WGT.; LBS
e A0 i RS 11 33 | WATER WGT.: L8S
Lowbown (CONTINUOUS !
h 5 ( Db 34 | TRAYSWGT.: LBs
15 psv 2 735 TinsutlaTioN wGT - L8s
16 Le/Lan JLAL 2 36 | GUNITE WGT.: Les
It 2 OPER. LIQUID WGT: LBS
[8 e e
L I 1
HYDROTEST SHOP: FIELD psi
GAGE LOCATION
MAX. ALLOW. PRESS. (NEW & COLD}: psI
LIMITED 8Y
5
REFERENCE DRAWINGS, AEQUISITIONS, STANDARDS
PAGE 2 oF 12
; - oRAWN PR #/1%/7 CONTRACT NO
REV. ]umq By DESCRIPTION OHECKED [5-1592
REVISIONS 1 aveven REQUISITION NO-
1592 - 1210 N /P
FIRST AnD SECOND SULFUR ConNDEMCRS E-4ozf3
DRAWING NO.
SULFuR RECOVERY UNIT
ERDA-FE
Slovx FAaLLs SouTH PAKCTA THIS DWG WAS

FORM NO. (133)- 894

KGE 170151 723076 M 11840




FORM NO. 135- 1284 MATERIAL REQUISITION SHELL % TUBE

FOSTER WHEELER BNERCY COLPORAT IO EXCHANGERS
110 SOUTH ORANGE AVENUE, LIVINGSTOX. H. J. PAGE { OF ?
CONTRACT No. 51591 _[REQ'N. KO, 1597 - 121t Q/R  [DATE £.7.75

CUSTOMERS NAME UniTep STATES - EADA - FossiL Eneasy  JLOCATION Syoux FALLS. South DAKOTA
SUPERSEDED BY

CHANGE NO. c-1 -2 -3 o -5 ¢-6
DATE T

SERVICE OF UNIT  Tuipp Awp FINAL SULFUR  COMDENSERS CITEM NO. B 404 /405

S1ZE (,(9 197 (10) TYPE S?EC!AL- CEN (”,9;3,_,;1)’ cochrgo m .

| SUFT.SURE. JUNIT (EEED 10T/179 SHELLS/UNIT  (Ong SO.FT.SURF.[SHELL (P88’ |44,

PERFORMANCE OF ONE URIT
151 Pass{404) [21unPass (40511
SHELL sipE 1 TUBE SIDE

FLUID CIRCULATED BFW / STeAM ~ Atip T Gas :

TOTAL FLUID ENTERING bd1 (3) LB/HR | 21420 | 11317 | LB/HR
VAPOR ] LB/HR) 14,186 | 24663 | LB/HR
LI1QUID L b4l ALB/HR , LB/HR
STEAM LB/HRY  1.b¥b 7.b4% LB/HR
NON-CONDENSABLES ) L8/ur| o _LB/HR |

FLUID (VAPOR{ZED)(CONDENSED) b40 (Nep1) LB/HR {10 107 {tonp) LB/HR

STEAM CONDENSED LB/HR LB/HR

GRAVITY (110 0.1 @ 3i5°f ~

VISCOSITY (g5 (Lia) 0.18 ® 3i5°F

MOLECULAR WEIGHT 1w _/ OyT (8.016 363086 [BLBT A035]

SPECIFIC HEAT 1.0%5 BIU/LE-OF | 0.76% | 0.16% (&) BTU/LB-OF |

THERMAL CONDUCTIVITY ] BTU/HR=FT-OF | - BTU/HR-FT-OF

CATENT HEAT £98.5 @ 316°F BTU/LB | BTU/LB

TEMPERATURE IN 115 —Of 33 37 CF

TEMPERATURE OUT 15 oF 130 130 oF

OPERATING PRESSURE. INLET 10 {EsT) (PSIG) 1.1 0.4 (E=s)(PSIaG)

NO. PASSES PER SHELL RO b 0ME L ONe ,

VELOCITY FT/SEC] FT/SEC |

PRESSURE DROP - ALLOW. [ CALC'D. NEG'L.  pSt] Y 0.5 0.4 5) PSI

FOULING RESISTANCE, MIN.

HEAT EXCHANGED - BTU/HR. 400,000 / 235000  MID CORRECTED-OF -

TRANSFER RATE ~ SERVICE CLEAN

CONSTRUCTION OF OHE SHeLL

DESICN PRESSURE 95 psigl 15 | 15 PSIG

TEST PRESSURE Per Cobe PSIG PeR  Cope __PsiG

DESIGN TEMPERATURE 365 oF| 4%y | 417 oF

Tuges  t.S. NO. 108 /6T  0.D. 1/4 /1% BWGIT /10 L) LENGTH |6 PITCH 1.5 (0.0) &

sert  C.9. 1.0. 66" | SHELL COVER . (INTEG)(REHOV)

cHANNEL (. 8. CHANNEL COVER ' £.5.

TUBESHEET - STATIONARY £.8, (Use Tuin Tosesuest) TUBESHEET - FLOATING

BAFFLES - CROSS TYPE FLOATING HEAD COVER

BAFFLES - LONG TYPE IMPINGMENT PROTECT(OHN

TUBE SUPPORTS .s.
TUBE TO TUBESHEET JOINT Rotiled & STREMGTHW WELDED

GASKETS

CONNECTIONS ~ SHELL SIDE IN ™ T " RATING 150 Lps RF
CONNECTIONS - TUBE SIDE N 20" / 10" our 10" /107 RATING (50 1ps RF
CORROS{ON ALLOWANCE - SHELL SIDE a (.  TUBE SIDE Va IN.

CODE REQUIREMENTS ASME Vill TEMA CLASS R
REMARKS: (1) NOZZLE & SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 21Bil,!

(2) FOR GENERAL NOTES REFER TO REQ'N. 1543 - 1200 A WHICH IS AN INTEGRAL PART OF THIS REQ'N
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To Siope Towanps buy Bun (A Suown): {0) Vewpon Vo Detrimine Tunar Sweet Spze 3 Lhyout. Provine Bisenchsine SPAte Ton STEAW.]
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FORM NO. 135- 1284 MATERIAL REQUISITION SHELL & TUBE

PUSISR WIBELER BNV GOk s 2ol EXCHANGERS
110 SOUTH ORANGE AVENUE, LIVINGSTOH, #. J. PAGE { OF {
CONTRACT RO. 1592 [ REQ'N. NO. 1547 - {241 - § [ DATE 3-74 .7

CUSTOMERS NAME Umrw YIates - ERDA - Fossil Energy [LocATion Sioux FaLLs. S0uTH DAKOTA-

SUPERSEDED BY

CHANGE NO. c- | C-2 -3 -4 -5 c-6
DATE o
SERVICE OF UNIT Seconp _ReACTOR Feed WeAvem CITEMONO. E- 406 |
Sl7t ’L(,, '12 Tvee BEM . e commm} N -
| SQ.FT.SURF. JUNIT (BB 444 SHELLS/UNIT One SQ.FT.SURF. /SHELL (BE=%)  4qq
PERFORMARCE OF ONE UNIT
SHELL SIDE TUBE SIDE
FLUID CIRCULATED 600 PSIG STEAM Acio _GAS
TOTAL FLUID ENTERING 334 LB/HR 18,800 LB/HR
VAPOR GB/R] 16 A6 LBJHR |
LIQUID R LB/HR o __LB/HR
STEAM 934 CLB/HR] 1.%14 B/HR
NON-CONDENSABLES LB/RR ] T B
FLUID {VAPORIZED)(CONDENSED) LB/HR LB/HR
STEAM CONDENSED 934 T LB/HR LE/HR
GRAVITY
VISCOSITY £ps 0.074
MOLECULAR WEIGHT 18.016 R4y
SPECIFIC HEAT 87U/ LB-OF o BTU/LB-CF |
THERMAL CORDUCTIVITY BTU/HR-FT-OF BTU/HR-FT-OF
LATENT HEAT 728.5 BTU/LB| T UBTU LB
TEMPERATURE N 458 S 350 °F
TEMPERATURE QUT 488 OF 441 (N OF
OPERATING PRESSURE, INLET 600  (EFR)(PSIG) 47 (EmR)(PSIa)
NO. PASSES PER SHELL OnE ONE
VELOCITY FT/SEC 46 FT/SEC
PRESSURE DROP - ALLOW. | CALC'D. NEGL psi | PS | 0.% Psi | PS|
FOULING RESISTANCE, MIN. 0.001 0.00!
HEAT EXCHANGED - BTU/HR. £80,000_ (%) MTD CORRECTED-OF 84.5
TRANSFER RATE - SERVICE o .4 CLEAN
CONSTRUCTION OF OHE SHELL
DESIGN PRESSURE 660 PSIG 15 PSIG
TEST PRESSURE Pea  Cope PSIG Per  Cone PSIG
DESIGN TEMPERATURE 150 OF 500 °oF
TUBES .S, NO. 345 0.0. {.0" BWG |4 (E=1 (ENGTH 6 PITCH | Y4 &
SHELL .S, 1.0. 96" | SHELL COVER (INTEG)(REMOV)
CHANNEL OR BONNET £.§. CHANNEL COVER
TUBESHEET - STATIONARY C.S. TUBESHEET - FLOATING
BAFFLES - ‘CROSS TYPE FLOATING HEAD COVER
BAFFLES - LONG TYPE IMPINGMENT PROTECTION .
TUBE SUPPORTS £.5,
TUBE TO TUBESHEET JOINT
GASKETS
CONNECTIONS - SHELL SIDE IN " ouT i RATING (00 1S RF
CONNECTIONS - TUBE SIDE N 20" (Ausr) OUT 20" (AwaL) RATING 150 LBS RF
CORROSION ALLOWANCE - SHELL SIDE Ve IN. TUBE SIDE Ya IN,
CODE REQUIREMENTS ASME VI ' TEMA CLASS &
REMARKS: () NOZZLE & SUPPORT LOCATION TO BE AS WOTED ON F.W. STD. 2iBil.|
(2) FOR GENERAL NOTES REFER TO REQ'N. {530 - \200 A WHICH IS AN INTEGRAL PART OF THIS REQ'N
() Nopmal Duty 1 383 000 BTW/ma Wuu PRotess Quter Teme. OF 401 °F  (4) Bnovide Expansion Jowy
0N QMELL .




FORM NO. 135-128A MATERIAL REQUIS!TIGN SHELL % TUBE

FOSTRER WIERLER ENERGY COUPOATTOL EXCHANGERS
10 SQUTH ORANGE AVEMUE, LIVINGSTOR, H. J. PAGE 1 OF 1
CONTRACT NO. |5 - 15912 [ REQ'N. NO. {547 - 121 - T | DATE 3-74.17p

CUSTOMERS NAME UNiTeD OSTATES - ERDA - Fosoi Enemgy  [rocation Sioux Faws. Soutw DAxoTA
SUPERSEDED BY ’

CHANGE NO. -1 -2 c-3 c-4 -5 c-6
DATE
SERVICE OF UNIT Twipp_ REACTOR FEED MEATER _TEmNO. f-407
stze  1b-48 TYPE BEM (EREEES . CONNECTED IN
SQ.FT.SURF. /UNIT ‘B3 314 SHELLS/UNIT  ONE S$Q.FT.SURF./SHELL ‘{"';Eﬁ’ 38
PERFORMANCE OF ONE UNIT
“SHELL SIDE L  TUBE SIDE
FLUID CIRCULATED 600 1pS  STEAM Aup GAS
TOTAL FLUID ENTERING 140 LB/HR] 18,042 LB/HR
VAPOR - LB/HR 15,4b4 __ LB/HR
LIQUID _ -~ LB/HR | LB/HR
STEAM o 140 La3/ik | 1 b18% LB/HR
NON-CONDENSABLES LefwRy LB/HR
FLUID (VAPORIZED)(CONDENSED) LB/ 1R LB/HR
STEAM CONDENSED 140 LB/HR LB/HR
GRAVITY
VISCOSITY {ps 0.074
MOLECULAR WEIGHT 18.016 31,89
SPECIFIC HEAT BTU/LB-OF o BTU/LB-OF
THERMAL CONDUCTIVITY BTU/HR-FT-CF BTU/HR-FT-CF
LATENT HEAT 178.5 BTU/LB| BTU/LS
TEMFERATURE IN 488 oF 140 OF
TEMPERATURE OUT 489 of 418 (3) OF
OPERATING PRESSURE, INLET 600 (Esx8) (PS1G) 1.8 (=R ) (PSIG)
MO. PASSES PER SHELL One o OnE
VELOCITY FT/SEC 101 FT/SEC
PRESSURE DROP - ALLOW. | CALC'D. NEG'L. PSi | PSI 0.3 PS1 | PSI
FOULING RESISTANCE, MIN. 0.001 0.001
HEAT EXCHANGED - BTU/HR. 515,000 (% MTD CORRECTED-OF 104.1
TRANSFER RATE - SERVICE (7.4 CLEAN
CONSTRUCTION OF OHE SHELL
DESIGN PRESSURE bb0 PSiG 15 _PSIG
TEST _PRESSURE Per (oot PSIG Pep Cope  PSiG |
DESIGN TEMPERATURE 150 of 4710 OF
TUBES £.5S. NO. 45 0.0. 10" - BWG |4 (FE) LENGTH 4' PITCH 25" A
SHELL ¢. 5. i.0.74" SHELL COVER {INTEG) {REMOV)
CHANREL OR BORNET £.5. CHANREL COVER
TUBESHEET - STATIONARY £.s. TUBESHEET - FLOATING
BAFFLES - CROSS TYPE FLOATING HEAD COVER
BAFFLES - LONG TYPE IMPINGMENT PROTECTION ¢.s.
TUBE SUPPORTS c.S.
TUBE TO TUBESHEET JOINT
GASKETS
CONNECTIONS - SHELL SIDE N " ouT " RATING 500 LBS RF
CONNECTIONS - TUBE SIDE (N 20" (AxiaL)  out 20" (AxiaL)  RATING 150 Lps RF
CORROS|ON ALLOWANCE - SHELL SIDE /g IN. TUBE SIDE. Vs IN.
CODE REQUIREMENTS  ASME VUi TEMA CLASS R

REMARKS: {1) NOZZLE & SUPPORT LOCATION TO BE AS NOTED ON F.w. STD. 21Bjf.|
{2) FOR GENERAL MOTES REFER T0 REQ'N. {540- 1200 A WHICH IS AN INTEGRAL PART OF THIS REQ K

{(*) NormaL Dury 1s 280000 BTu/km Witk Proctss Outiey lemperaturt OF 318°F . (4) Provie:

Expansion  Joint On SHELL
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FORM NO. 135-1284

MATER!AL REQUISITION

pOS B WHEELER BURL Y cOlil L i

110 SOUTH ORANGE AVEHUE, LIVIKGSTON, . J.

SHELL % TUBE
EXCHANGERS

PAGE [ OF |

CONTRACT RO.  15- 1597 1 REQ'N. NO. 1547 - {241 - U

CUSTOMERS NAME UiTen STATES - ERDA - Fossit ENERGY [ LOCATION Sioux FALLS |

| DATE 3-74-T6
s South DakoTA

SUPERSEDED BY

CHANGE NO. c-1 -2 -3 C-4 c-5 -6
DATE - o
SERVICE OF UNIT Fourty ReACTOR Feep HEATER . ITEM NO. B - 408
SIZE b - 48 IYPE REM === CONNECTED IN - ]
SQ.FT.SURF. JUNIT (EEE=0 SHELLS/URIT Qg SQ.FT.SURF. [SHELL (FEE g
PERFORMANCE OF ONE UNIT
~ SHELL SIDE ] ~ TUBE SIDE
| FLUID CIRCULATED 600 1BS  STEAM _ AtID GAS
TOTAL FLUID ENTERING 118 LB/HR 17,981 LB/HR
VAPOR L/HRYy 25711 LB/HR ]
LIQUID LB/HR LB/HR
STEAM ~ 118 LB/ iR 1,bb0 LB/HR
NON-CONDENSABLES i LB/HR LB/HR
FLUID {VAPORIZED)(CONDENSED) LB/HK LB/HR
STEAM CONDENSED TR LB/W o LB/HR
GRAVITY L
VISCOSITY £ps 0.0124 o B
MOLECULAR WEIGHT 18.016 - 31.8b
SPECIFIC HEAT ST BTU UB-0F BTU/LB-CF
THERMAL CONDUCTIVITY ] BTU/HR-FT-CF | BTU/HR-FT-OF
LATENT HEAT 128.5 BTU/LB ] BTU/LE
| TEMPERATURE 1N 488 OF 330 OF
TEMPERATURE OUT 438 oF 401 (%) OF
OPERATING PRESSURE, INLET 600  (EEEE)(PSla) 4 (F=EB)(PSIG)
NO. PASSES PER SHELL ONE ONE
VELOCHTY FT/SEC 100 Fi/SEC
PRESSURE DRGP - ALLOW. | CALC'D. NEG'L Psl | PSI 0.» PS1 | PSI
FOULING RESISTANCE, MIN. 0.001 0.001
HEAT EXCHANGED - BTU/HR. 513,000 (3) MTD CORRECTED-COF 114
TRANSFER RATE - SERVICE X CLEAN
CONSTRUCTION OF ONE SHELL
DESIGN PRESSURE 660 PSiG 15 PSIG
TEST PRESSURE Per  Cooe PSIG Per  Cope PSiG
DES|IGN TEMPERATURE 150 OF 450 OF
TUBES £.S. NO. 345 0.D. L.0" BWG |4 (X0 LENGTH 4. PITCH{IR" A
SHELL .5, - 1.D. 26" | SHELL COVER (INTEG)(REMOV)
CHANNEL OR BONNET L.S. CHANNEL COVER
TUBESHEET - STATIONARY L.S. TUBESHEET - FLOATING
BAFFLES - CROSS TYPE FLOATING HEAD COVER
BAFFLES - LONG TYPE [MPINGMENT PROTECTION €S,
TUBE SUPPORTS .S,
TUBE TO TUBESHEET JOINT
GASKETS
CONNECTIONS - SHELL SIDE (N 1 ouT 1 RATING 600 Lpy RF
CONNECTIONS - TUBE SIDE IN_ 20" CAxisLY  ouT 20" (AxiaL) _ RATING {50 1BS RF
CORROSION ALLOWANCE - SKELL SIDE ) IN. TUBE SIDE Vs IN.

CODE REQUIREMENTS ASME Vi

TEMA CLASS R

REMARKS: {1} NOZZLE & SUPPORT LOCATION TO BE AS NOTED ON F.W. STD. 21Bij.|

(2) FOR GENERAL NOTES REFER TO REQ'N. 1540 - {200 A

WHICH IS AN INTEGRAL PART OF THIS REQ'N

(3) NormaL Duty 1s 216,000 BlU/uR. Wiy Pnocgss Outney Temp. O 361 °% .

4) Provine  EXPANSION

Jomy Om SMELL |
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MATERIAL REQUISITION

FOSTER WHEELER PAGE 1 OF S

.\ . 0R TRDA-TE F.W.REF., 15-1592 REQU!SITION HUMBER DATE
MN-S1TE SIOUX FALLS, SOUTH DAKOTA 1592-1211¢ L/7/76
1 MATERIAL _MIFFLE FURNACE (H-L01) S[{PERSEDED BY CHANGE NO.:
&} ENERGY RESEARCH & DEVELOPMENT ADMINISTRATION O] L~26-76 | CH
% | FOSSIL ENERGY - LOCATION - NSP LAWRENCE STATION C? C?
| STOUX FALLS, S.D. €3 i3

INDEX
I SCOPE
II  CENERAL
IIT  MECHANICAL SPECIFICATTONS
Iv  SITE CONDITLIONS
v STANDARDS AND SPECIFICATIONS
s

BY: | P.0.NO. SUPPL I ER:
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FORM 136-23

FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1592-1211C

CHANGE NO.

) PAGE 2

I.

IT.

I1T.

SCOPE

This requisition covers the design, fabrication, and supply of a

Claus Plant Muffle Furnace (H-L0l). Duty requirements and a schematic
of the Muffle Purnace are supplied,and using this basis the vendor
shall supply the detailed mechanical design for approval by the buyer.

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

"This contract or purchase order pertains o 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 0fficer, ERDA~-Fossil Energy or his authorized
representative may inspect the plant and audit the bocks 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 $10,000 or less.

MECHANICAL SPECIFICATION

A. The Muffle Furnace shall be sized to received the Acid Gas Burner
BR-401, and the Fuel Gas Burner, BR-L0O2, and the Flame
Scanners., '
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FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1592-1241C
CHANGE 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.

C. Purnace design conditions

Design pressure 16 PSIG
Inlet pressure : 20.3 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 33007 F.

E. The furnace shallbe sized to conmnect with the EB-Lj01 Wagste Heat
Exchanger and supported to allow for thermal expansion.

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

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

Iv., SITE CONDITIONS

1. Altitude (above sea level) - 1315 ft
2. Atmospheric Pressure - 1.0 PSIA
3. Design Temp. Summer - 93OF
Winter - -250F
li. Location - Outdoors
5. Type of Operation - Continuous
6. Earthquake Zone - I
7. Wind Loading
0 ~-29 £t - 20 PSFEF
30 - 49 £t - 25 PSF
50 -~ 99 £t - 30 PSF
100 - 499 ft - LO PSF

FORM 138-23




FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1592-12L1C
CHANGE NO. © PAGE L

FORM 136-23

V. STANDARDS AND JOB SPECIFICATIONS

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

1. 1590-10A1 Vessel Specifications

2.  1590-50A2 Gaskets and Surface

3. 1590~82A1 External Insulation

L. 1590-83A1 Painting

5. 1590-87A1 Internal Insulstion

6. 1590-92A1 Preparation for shipment
7. 1590-1200B General Notes
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FORM 135-20

MATERIAL REQUISITION

@ FOSTER WHEELER ENERGY CORPORATION PAGE 1 OF
FOR __ ERDA-FE F.W.REF. 15-1592 IREQUISITION NUMBER DATE
SITE SIOUX FALLS, SOUTH DAKOTA 1592-1241 & 4=21-76
MATERIAL __AIR AND ACID GAS PREHEATER SUPERSEDED BY CHANGE NO.:
ITEM H-402 Cl ch
ENERGY RESEARCH & DEVELOPMENT ADMIN. FOSSIL ENERGY c2 5
LOCATION-NSP LAWRENCE STATION, SIOUX FALLS, S.D, C3 C6
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 & 1590-24A1
Fabrication Basis
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 1590-1200A
& Fired Heaters
II11I. 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.
By: RP §Pp.0.NO. SUPPL I ER:
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FOSTER WHEELER CORPORATION

MATERIAL REQUISITION NO.: 1592-1241 g
CHANGE NO. 0 PAGE 2
IvV.

MISCELLANEOUS REQUIREMENTS FOR VENDORS BID

A.

B.

C.

D.

E.

Number of prefabricated components shall be listed.

‘All process coils shall be hydrotested before shipment.

The number and location of all field welds in piping shall be listed.
The approximate sizes and weights of components shall be listed.

Vendor to provide estimate of erection manhours,

PROCESS REQUIREMENTS

1.

Feed Gas Composition:

CASE D CASE E

SWS Selexol Unit| SWS Selexol Unit

0ff-Gas O0ff-Gas Off-Gas Off~-Gas

Mol % Mol 7% Mol 7 Mol %
Ho 0.25 0,04 0.11
H»0 25.37 5.19 27.49 5.12
Co "0.50 0.07 0.21 0.08
Ny 0.50 0.07 0.21 0.08
€Oy 32.59 78.33 31.32 76.98
HsS8 1.00 14,94 3.82 16.15
Ccos —— 1.21 —— 1,38
CHy 0.25 0.11 0.11 0.13
NH 4 39.54 0.04 36.73 0.08
TOTAL 100.00 100.00 100.00 100,00

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

Barometric pressure = 14.0 PSIA

Fuel Gas Composition as follows:

1,0 0.01
H, 14.30
co 20.18
Cos 0.01
€Oy 6.69
CHy, 4,10
Ny 54.71

106.00

Normal operation will be on Fuel Gas. However, startup and shut-down will
be with No. 2 Fuel 0il. Combination burners required.
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API FIRED HEATER DATA SHEET

Revision No.

Page 3

0 e 4-21-76

Purchaser, Owner ERDA-FE Manufacturer

Sioux Falls, South Dakota H~-402

Location Item No.

Unit Reference

Service . Alr & Acid Gas Preheater =~

Number Required One . Type Optional

*Total Duty per Heater, MM Btu per Hr Absorbed 3.28

CASE E

'PROCESS DESIGN CONDITIONS

*Heater Section Coil #1 _Coil #2 Coil #3

SWS Selexol
B RIVICE . o Qff-Cag

Adr

1.033

*Heat Absorption, MM Btu per Hr......... ... .. ... . T, __.558 1.692
SEIGIA ..o [ NH3 + €02 COp + H9oS

Air

*Flow Rate, Lbper Hr. . ... .. .. . o 2490 9 899

6809

Flow Rate, BPD . . . . e e

*Pressure Drop, psi (Allowable)...... ... .. .. ... ... .. ... .. .. ... ) .3

)

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, Btuper Hrper SgFt.......... ... ... ......

Velocity Limitation . ... ... . . e

Maximum Allowable Inside Film Temperature, Deg F.. ... .. e

Fouling Faclor .. ... i e

Corrosion or Erosion Characteristics. ... ......... ... ... ... ... . ......

Inlet Conditions:

201 110

206

*“Temperature, Deg F ...

*Pressure, {psia) BBIEX. ... ... e 21.5 24,0

21.4

*Liquid Flow, Lbper Hr. .. ... .. ... ... . .. .. . . . .

2490 93899

6809

*Vapor Flow, Lbper Hr. ... ... . ... .. ... .. . .
*Liquid, (Deg API) (SpGrat60F)..... ... .. ... .. .. . ... ..

*Vapor, Molecular Weight. .. ...................... ... 26.43 41.21

28.52

*Liquid Viscosity, Cp. . ..... ... B - =

QOutlet Conditions:

800

*Temperature, Deg F............ ... .. ... ..... N 800 800
*Pressure, (psia) @SEK. .. ... o 21 23.5

20.9

*Liquid Flow, Lbper Hr. ... ... ... .. ... ..... ... .. ... . AU

6809

*Vapor Flow, Lb per Hr. . .. .. . . . e 2490 9899
*Liquid, (Deg API) (SpGrat60F)...... ... ... . ... .. ... . ........

' *Vapor, Molecular Weight. ... ... .. .. ... . . . 26.43 41,21

28,52

#Liquid Viscosity, Cp. .. ...

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

COMBUSTION DESIGN CONDIT&QJX?S
1

*Type of Fuel. .. .. e
15 15

*Excess Air; Percent. . .. .
Guaranteed Efficiency, Percent (LHV) (See Note) .. ..................

Calculated Efficiency, Percent (LHV).. ... .. ......... ... ....... ... - 70% Min.

Radiation Loss, Percent of Heat Release (LHV). ... ... ... ... .. .
Flue Ges 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. . . ..
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API FIRED HEATER DATA SHEET

ERDA~FE Revision No

Page 4

0 Do 4=21-76

Purchasers Owner Manufacturer
Sioux Falls, South Dakota lem No H-402

.ocation

Unit Reference

Service Air & Acid Gas’Preheater
One

Number Required Type Optional

*Total Duty per Heater, MM Btu per Hr Absorbed 2.98

PROCESS DESIGN CONDITIONS
Coil #1

CASE

D
Coil #2

Coil #3

. SWS
*Service e Qff~-Gas

Selexol
Off-Gas

_Adr

....................... e

1.984

<715

1058

11612

NH3 + COp COo + H2S Air

4940

Flow Rate, BPD. ... ... ... ... e

*Pressure Drop, psi (Allowable}. . ... o 5

.5

.5

Pressure Drop, psi (Calculated) .. .. .. FE R

*Average Flux Density, Btu per Hr per Sq Ft (Allowable). ... . .. ..

Average Flux Density, Btu per Hr per 8q Ft {Calculated). ... .. . ... . .
Maximum Flux Density, Btu per Hrper Sq Ft. ........... ... .. ... ..

Velocity Limitation ... ... . . e

Maximum Allowable Inside Film Temperature, Deg F. .. . e

Fouling Factor .. ... . ..

Corrosion or Erosion Charscteristica. .. ...... ... ..... .

Iniet Conditions:

110

206

sTemperature, Deg F ... 201

24.0

*Pressure, (psia) @{EX ... . 21.5
*Liquid Flow, Lb per Hr. .. ... ... ... . .

1.4

1058

11612 _

*Vapor Flow, Lbper Hr. ........ . . .. ... ... .. ... . ... . ... ...

4940

*Liquid, (Deg API) (SpGrat 60 F). ... ... ... .. i

*Vapor, Molecular Weight. . ...... .. ... . ... . ... .. .. ... . ... ... 26,31

41,30

28.52

*Liquid Viscosity, Cp......... ... ... .. ... . ..., e

Outlet Conditions:

800

___800

sTemperature, Deg F. .. ... ... e o 800
*Pressure, (psia) (PREXK ........ . . BT 21

23.5

20.9

*Liquid Flow, Lb per Hr. .. .. ... . ... . .. ... ..

1058

11612

4940

*Vapor Flow, Lb per Hr. .. .. ... .. .. .. .

*Liquid, (Deg API) (SpGrat60F). ... ... .. ... ..o . ... . ...,

*Vapor, Molecular Weight.. .. ... ... ... .. ... . .. . . e 26.31

41.30

28.52

#Liguid Viscosily, Cp.. ... s

Remarks and Special Requirements:

*1, Distillation Data or Composition Attached. ... ...... ... ... ... .

COMBUSTION DESIGN CONDITIONS

BType of Fuel . .

157

*Excess Adr, Percent. ... .. .. e

Guarantced Efficiency, Percent (LHV) (See Note) .............. ... ...
Calculated Efficiency, Percent (LHV) .. ... ... ... .. .. .. ... ......

707 min.

Radiation Loss, Percent of Heat Release (LHV).. .. ... .. .. ... ..
Flue Gos Temperature, Deg F, Leaving Radiant Section. . ... .. ...

Flue Gas Temperature, Deg F, Leaving Convection Section . . .

Flue Gas Mass Velocity Through Convection Szction, Lb/Sq Ft/Sec. ..
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COMBUSTION DESIGN CONDITIONS (CONT'D) Page 3

FTYPe Of THCL. ... 0i1 Gas

Draft at Bridge Wall, In. H:O ... .. ... ... o
Draftat Burners, In. HboO . .. .o o
*Ambient Air Temperature, DegF"25 +93
*Altitude, Ft Above Sea Level. ... ... ... .......ciieiuiiiiaiii., 1315
Calculated Heat Release, MM Btuper Hr (LHV).. ... .. ... ... ... .. »
Volumetric Heat Release, Bituper Hrper Cu Ft. . .......... ... ... ...
Note: A fuel saving of MM Btu per hr will offset a $1,000 increase in furnace cost (erected).

*Type of Fuel. ... . . e N 1 Gas
*Heating Value: HHV ..... Btu/lb e 19430
LHV ..... Btu/scf ... : __147
#Specific Gravily ... ... i 35% API
*H/C Ratio (by Weight) .. .. ... ... ... oo o
*Temperature at Burner, Deg F.. ... . ... ... .. .. 100 175
*Viscosity: At _100 w cP P 1.7-3.1
At R
*Fuel Pressure Available at Burner, psig. ... ....... ... ... ... .. 25 25
* Atomizing Steam Pressure, psig. . ... ........ .. FS
. .
,gg&?&ugog; ‘r‘]tin;l’)gpm}for Liquid Fuels...................
*Sulfur éontcnt, Percent by Weight. . ... ..ot 31 .028
*Gas: Molecular Weight. . .. ... .. . 24.88
Composition, Mole Percent. .. ... ... ... i
MECHANICAL DESIGN CONDITIONS
General
*Plot Limitations *Stack Limitations
*Tube Limitations Other Limitations
*Required Drawings
*Structural Design Data: Wind Load Seismic Factor.
*List of Applicai)le Standards or Specifications: 1. ‘ 3.
2. 4

Coil Design
*Heater Section

16 16 ‘16

*Design Pressure, Psig. . . ..o e

*Design Fluid Temperature, Deg F............. ... . FREER RSN .
*Corrosion Allowance: Tubes TMT € 1200°F 1/8 ~1/8 1/8

Fittings ....... '.'.....,..." ................... 1/8 1/8 1/8

Hydrostatic Test Pressure, psig. ... ... v irir i innnnn .

Number of Passes. . .. ..ottt
Overall Tube Length, Ft. .. .. e
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) (InLine)............ ..
Tube Center to Furnace Wall, In. Min.. . ....... ... ............... ..
®Stress Relieve ... e e .
*Weld Inspection Requirements, X-Ray or Other. .................... .. 100% 100% 100%




~ ‘Manufacturer and Type ..
*Material (ASTM Specification and Grade) .. ...... ... .........
Nominal Rating . . ... oo

Coil Design (Cont’d)

*Heater Seation . ..o, s Attt et et e e e

Tubes

Vertical or Horizontal . ... ... ... ... . ... . . .
*Tube Material (ASTM Specification and Grade) .. .............. ... ...
QOutside Diameter, In.. . . . e e
Wall Thickness, (Minimum) (Average), In.......... ... ... .......
Maximum 7 ube Wall Temperature, Deg F (Calculated) . ............
Inside Film Coefficient (Calculated)......... I
Maximum Tube Wall Temperature, Deg F (Design)................
Design Basis for Tube Wall Thickness. ...........................

Description of Extended Surface:

Y De
Fin or Stud Material . . ....... .. ... . .. ... . L AR
Fin or Stud Dimensions. . .. .. ... .o e
Fin or Stud Spacing. .. ... ... ... i
Maximum Fin or Stud Temperature............................
Extension Ratio .. ... ... . . .

Plug-Type Headers

FL OO0t ON . o e
*Welded or Rolled. . .. ... ... .. ... I

Return Bends
Manufacturer and Type

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

AL OCatION e

Terminals

Manufacturer and Type . ... .. .
*Material (ASTM Specification and Grade) .. ......................
Nominal Rating .. .. ... .. i i
*Location ........ e
*Welded or Rolled. . ... ... ... .
Flange: Size and Rating. ... ... ... . .. il

Location ... ... . . .

Crossovers
*Welded or Flanged ...

*Pipe Material (ASTM Specification and Grade)....................

Pipe Size and Wall Thickness. . . ...... .. ... ... ..o,
LOCatION ... e e
Flange Rating . ... ... .. e e s

Tube Supporis
Ends, Top, Bottom:

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

Intermediate:

Material ...
Spacing, Ft ............ PP
Type and Thickness of Coating. . ......... ... ... ... ... .. ... ...
Guides: Localion .. .. .. ittt e
Material .. e e

Page 6

Coil #1 Coil #2 Coil #3

None
WUB
A-335 P-11 —_

- Flanged -
A-182 F-11 -
150 RF 150 RF 150 RF

None




tHeader D oxes
Location..

Material C.S.

Page 7

Thickness

Insulation: Matcrial

Thickness

Anchoring Material

Are Header Box Doors Bolted or Hinged?.

Burners
Manufacturcr and Type

Combination *

Size Number.

Location

Propane

Size and Type of Pilots

Heat Release per Burner at Design Excess Air and Draft:

Normal

MM Btu per Hr; Maximum

Minimum Distance Burner Centerline to Tube Centerline:

Horizontal

Vertical

MM Btu per Hr

Settings
Exposed Vertical Walls:

Thickness

Hot-Face Temperature: Design

Wall Construction

Calculated

Outside Casing: Thickness

Material

Outside Temperature

Tieback Material

Support Materisl

Method of Fastening Tiebacks to Structure

Shielded Vertical Walls:

Thickness.
Wall Construction

Calculated

Hot-Face Temperature: Design

QOutside Casing: Thickness.

Material

Tieback Material

Outside Temperature.

Support Material

Method of Fastening Tiebacks to Structure

Arch:
Thickness.

Hot-Face Temperature: Design

Calculated

Arch Construction

Outside Casing: Thickness.

Material

Tieback Material

Dutside Temperature.

Support Material

Method of Fastening Tiebacks to Structure

Floor:
Thickness

Hot-Face Temperature: Design

Calculated

Floor Construction

Minimum Floor Elevation

Ontside Casing: Thickness.

Material

Qutside Temperature———

Convection Section:
Thickness

Design Hot-Face Temperature

Construction

3/16" Material___CeS-

Outside Casing: Thickness

* 0il to be used for
fire with gas.

Outside Tem pcraturc___zc&._-.__ o ‘

startup and may be used to supplement
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Sentings (Cont’d)

Tieback Material

Page 8

Support Material

Method of Fastening Tiebacks to Structure

Internal Wall:
Required

Type Dimensions Material
Stack
Number one Self-Supporting or Guyed S.S. Location Integral
Material C.s. Thickness Minimum Thickness 3/16
Inside Metal Diameter. Height Above Grade Stack Length
Lining: Material LHV Thickness
Type of Material or Reinforcement
P Full

Extent of Lining

Dampers

Location: . Stack or Bottom Air Plenum

Material -

Multiple or Single Leaf.

Description of Provision for Operation from Grade

Ilot Ducts, Breeching, Flues, and Collectors
Material ASTM Specification

Size

Insulation: Type
Type of Anchoring Material

Thickness.

Size of Access Door into Breeching

Cold-Air Ducts and Plenum
Material

Size.

ASTM Specification

Miscellancous

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

Flue Gas Sample

Smothering Steam...

Stack Drain

Other

Painting and Galvanizing Requirements

No

Are Painter’s Trolley and Rail Included?
Exteni of Tube-Handling Facilities

Brackets

Explosion Doors: Location and Size

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

2M—July 1966

None
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MATERIAL REQUISITION

FOSTER WHEELER

PAGE 1 OF 3‘

Tcop  ERDA-FE F.W.REF.15-1592 REQUISITION MUMRBER DATE
ﬂvSITE SIOUX PALLS. SOUTH DAKOTA 1592-12L1F 11/7/76
¢! MATERIAL ACID GAS BURNER (BR-LO1) SUPERSEDED BY CHANGE MO.:
2| __ENERGY RESEARCH & DEVELOPMENT ADMINISTRATION ¢! cy
% | __POSSIL ENERGY - LOCATION - NSP TAWRENCE STATTON €2 €5
-] SIOUX FALLS, S.D. €3 c6

INDEX
I SCOPE
II  GENERAL
III  BASIS OF DESIGN
IV MECHANICAL SPECIFICATIONS
V  STANDARDS AND SPECIFICATIONS
g’
~
[&: [r.o0.n. SUPPL I ER:
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FORM 136-23

FOSTER WHEELER CORPORATION

MATERIAL REQUISITION NO.: 159%2-12l1E

CHANGE NO. O

PAGE

2

I  SCOPE

This requisition defines the design, test, and supply of a burner
assembly to be installed in the H-4j02 Muffle Furmace.

IT. 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
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. Blectrical - NEC - Class I - Group D, Divi ion -2
Class II- Group F, Division -2

2. Safety - Federal Register (OSHA)
3. Other -~ State & local requirements
The following is required by ERDA-FE:
No subcontract shall be on a cost-plus-~a~percentage-basis.

"Thig contract or purchase order pertains to the performance of
ERDA-FE contract no. 1L-32-0001-1521 between the United States and
Foster Wheeler Energy Corporation and the subcontractor agrees that
the Contracting 0fficer, ERDA-Fossil Energy or his authorized
representative may inspect the plant and audit the books and records
of the subcontractor with respect te 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.

ITI.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 CORPORATION
MATERIAL REQUISITION NO.: 1592-12l1E

FORM 136+23

CHANGE NO. O PAGE 3
Case D B N
1b mols/hr acid gas air acid gas air acid gas air
H2 0.15% e 0.10 0.19
H20 18.23 5.20 32.66 7.16 32.86 T.1h
¢o 0.31 — 0.31 0.38
N2 0.31  132.79 0.31  183.04 0.38  182.53
0z — 35.19 48.51 L8.37
co2 134.26 _— 131.19 182.32
- H2S 23.50 —— 2L.9l 39.08
oS 1.87 — 1.81 3.13
CHl, 0.26 v 0.26 0.38
NH3 15.95 3471 34.79
Total 194.8L 173.18/ 226,29 238.71 293.51 238.0L
B.
Inlet temperature 800°F (both gas and air)
Inlet pressure 20.8 PSIA (both gas and air)
Allowable pressure drop 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 BBOOOF.

3. The burner and throat assemblies are to be sized to fit in the H-LO1
Muffle Furnace and in proximity to the BR-4j02 so that the BR-402 flame
will ignite the BR-L01l during startup.

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

V. STANDARDS AND JOB SPECIFICATIONS

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

1. 1590-5042 Gaskets and Surface

2, 1590-83A1 Painting

3. 1590-92A1 Preparation for shipment
ly. 1590-1900B General Notes
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MATERIAL REQULISITION

FOSTER WHEELER PAGE 1 OF
""FOR _ FRDA-FE F.W.REF.15-1592 REQUiISITION NUMBER DATE
<Yy-SITE _SIOUX FALLS, SOUTH DAKOTA 1592-12L1F L/7/76
| MATERIAL _FUEL GAS BURNER (BR-L02) SUPERSEDED BY CHANGE NO.:
3| _ENERGY RESEARCH & DEVELOPMENT ADMINISTRATTON ¢l cyl
€| _FOSSIL ENERGY - LOCATION - NSP LAWRENCE STATION 2 €5
1 sT0UX FALLS, S.D, c3 c6
TINDEX
I SCOPE
II GENERAL
III BASIS OF DESIGN
v MECHANTCAL SPECIFICATIONS
v STANDARDS AND SPECIFICATIONS
f—_—

I

BY: P.0.NO.

SUPPLIER:
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FORM 136-23

FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1592-12L1F

CHANGE NO. O

PAGE 2

I. SCOPE

This requisition defines the design, test and supply of a fuel
burner assembly to be installed in the H-402 Muffle Furnace.

IT. GENERAL

A.

The design of all equipment of vendors supply will comply with
all regulations applicable to the proposed location i.e. Sioux
Falls, 8.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,
specificationg, etc., which may be revised to adjust classific-~
ation and addition made as necessary to assume good practice.

1. BElectrical - NEC - Class I - Group D, Division -2
2. Safety - Federal Register (OSHA)
3. Other - State & local requirements

The following is required by BERDA-FE:

No subcontract shall be on a cost~p1us—arpercentage—basis.

"This contract or purchase order pertains to the performance of
ERDA~FE contract 14-32-001-1521 between the United States and
Foster Wheeler Energy Corporation and the subcontractor agrees
that the Contracting 0fficer, 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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FORM 136-23

FOSTER WHEELER GURPURA!un
MATERIAL REQUISITION NO.: 1592-12L1F

CHANGE NO. O ‘ PAGE 3
Puel Gas Composition Air Composition
Component Mol Component Mol %
H2 14.30 N2 76,68
Co 20.18 02 20.32
N2 Sh.71 H20 3.00
o2 6.69
CHL L.10
Cos 0.01
H2 0.01
Total 100.00 Total 100.00
B. The flow rate of gas and air are 200.6 and 2323 1b mols/hr

respectively. The burner shall be designed to handle from 20%
t6 120% of the expected flow rate.

Gas  Alr
Inlet temperature O 175 206
Inlet pressure PSIA 20.8 20.8
Allowable pressure drop PSI 0.5 0.5

IV.MECHANICAL DESIGN

The burner shall have design pressure of 16 PSIG.
The burner tile shall have a minimum service temperature rating of 33OOOF.

The burner and throat assemblies are to be sized to fit in the H-L01
Muffle Purnace and in proximity to the BR-L02 so that the BR-402 flame
will ignite the BR-401 during startup.

The burners shall be equipped with the following auxiliary parts:

one Propane Gas Pilot

one Ultras violet flame scanner

one Infra red flame scanner

one Flame detection relay

one Purged peephole assembly

one Pilot ignition system complete with ignition
transformer.
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FORM 136-23

FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1592~12L1F
CHANGE NO. O PAGE L

. V. STANDARDS AND JOB SPECIFICATIONS

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

1. 1590-5042 Gaskets and Surface

2. 1590-83a1 Painting

3. 1590-92A1 Preparation for shipment
Ly, 1590-1900B General Notes
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JRG

CENTRIFUGAL PUMPS

PAGE / OF 2

FOSTER WHEELER CORPORATION

RFQHIQ!T!OM NO DATE

FOR £rra rFE-14-32-0001-152/ F.W. CONTRACT s5-/597 | 71592-/3//- R 3-4-76
SITE V22 L AWRENCE STATION . S10UX FALLS. SOUTH DAKOTA SUPERSEDED BY CHANGE NO.
SERVICE vy rup corcucaT on purse Cl C3 %)
NO. REQ'D / ITEM NCS. =-¢oy/ C2 Cy Ch

NO. OF MOTORS REQ'D. / ITEM NOS. SUPPLIED BY A MFR  MOUNTED BY Aur7r’ MFER

NO. OF TURBINES REQ'D____ : ITEM NOS. SUPPLIED BY MOUNTED BY
PUMP MFR. SIZE & MODEL NO. STAGES
OPERATING CONDITIONS, EACH PUMP: PERFORMANCE
LIQUID AP0r 7 El SUiFiAR | U.S.GPM @ PT: MIN NOrRM /03 gTp. /O3 | PROPOSAL CURYE NO.

DISCH. PSIG _ RTD. 44 (RPM NPSHR (WATER), FT.

P.T. O°F. (Max 275y 275 SUcT. psig {Max. 70 ) RTD._CO _IMIN. CONTINUOUS U.S.GPM
SP.GR. AT PT /.79 DIFF. PSI 44 IROTATION, YIEWING FROM COUPLING
VAP, PSIA @ PT 3.0 TOTAL DIFF. HEAD, FT. 57
ViS. 8 PT . Y. 75 cks NPSHA, FT. /2 IWITH RATED IMPELLER:
CORR./EROS. FROM O/ScotVEWD M2 S HYD HP.265 EFFICIENCY AT RATED POINT, %

IF EFF. 1S YISCOUS, WATER EFF. =

CONSTRUCTICN

BHP: RATED HORM MAX

NOZZLES SIZE AMS| RATING  FACING  LOCATION IF HP 1S VISC., RATED WATER BHP =
SUCT L ON Borior MAX. TOTAL HEAD, FT.
D ISCHARGE RE 707 MAX. POSSIBLE DISCH. PRESS.: PS1G
‘ WITH RATED SUCT. PRESS. =
CASE-MOUNT [ ] CeNTERLINE  [Jroor  [[)sracker [Jin-vine SUM P | WITH MAX. SUCT. PRESS. =
-spLiT: [Jaxial  [RrapiaL
-voLUTE: [ sinGte [TJoouste [Joirruser [ SHOP TESTS: _REQUIRED _WITNESSED
 —DESIGN: PSic e ___ °F. HYDRO TEST PSIG PERFORMANCE Yes NO
-aux. cowneers: RRvents [Jorains [Joaces [ NPSHR
IMPELLER: DIA.: RATED_____, MAX._____ , MIN._____ . TYPE
MOUNTING [T]BETwEEN BEARINGS [Joverwune [ DISMANTLE & INSPECT
weAR RINGS: [ Jinier oniy [Jsors sioes [Joase owty [JCASE & IMPELL. HYDROTEST CASE Yes NO
BEARINGS: TYPE: RADIAL —SZEFYIZ  TupusT = _ZALL YDROTEST BOWLS
wee: [Jrine [Jrrooo [Jruineer [Mist  [JPrESSURE
COUPLING: MFR: -MODEL :
DRIVER 1/2 MTD BY: [Jrump MFr.  [Joriver mrr.  [JPurcH. MATERIALS:
GUARD TYPE: Brump ap1 cLass S - 4
DI PACKING: MFR & TYPE SIZE NO. RINGS 0
MECH. SEAL: MFR & MODEL __~—— MFR'S CODE _—__ AP{ CODE _ ——
AUXTLIARY PIRING:
C.W. PIPE PLAN MiTh [Jes. Os.s. CJrusiwe [eiee
TOTAL C.W. REQ'D. GPM. INCLUDE: [ JFLow 1wpic. [[JvaLve "¢"
PACKING INJECTION: FLUID= ¢ __OF. REQ'Dz__ gpM @ PSIG |BASE PLATE
SEAL FLUSH PLAN st Jes. [Os.s. Jrusme [Creire VERTICAL PUMPS
EXT. FLUSH FLUID= 6 OF, REQ'D=___ GPM 8 PSIG |THRUST, LBS. UP, DOWN
AUX. SEAL PLAN cwith [Je.s. [Is.s. Jreine [Jriee OTHER DETAILS PER PAGE NO.
QUENCH FLUID=
MOTOR DRTVERS: APPROX. WETGHTS (LBS NET EACH)
WP ,S.F.___,RPM , FRAME 460 v 3 P60z PUMP ONLY MOTOR
MFR. .BEARINGS , LUBE BASE TURBINE
TYPE_/ DO, . INSUL. CLASS _ 23 AMPS, FULL LOAD S TE DATA
ENCL. 7EFC .RISE o¢ B8O _ AMPS, LOCKED ROTOR AMBIENT#93 OF MAX TO-250F MIN.
VERT. UniTS:  [Tlvss  [TIvHS  THRUST CAP., LBS. up_ DN. insTALLED  [Qoutooors  [[JinDOORS
CJURBINE DRIVERS: e Z -erO-v1ivZ2. [Juon-nazaroous
[JiF 8y PUMP YENDOR SEE PAGE___ ATTACHED COOLING WATER: TYPE
[1iF BY OTHERS: MFR. MODEL BHP OF & PSIG IN, OF MAX & PSIG OUT

APPLICABLE DOCUMENTS: /550 -/200A /590-38A /550-SOA2 /59D~ E50AY 1590 -92 A/

AR TP icd

NOTESS D SHAET AND DI1S CHARGE PIPE TO RE STEAM JACKETERD VWITH 65 P35/

STEAM.

2

@ PMTOLTEN SULFUR CONTAINS LD/ISSOLVEL Hz S
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FOSTER WHEELER CORPORAT ION

CENTRIFUGAL PUMPS

PAGE / OF 2

REQUISTTION NO. DATE ‘
FOR mrvi-rp-su-27-000, /527 F.W. CONTRACT /s5-r592 | /592-/3//-& ]3;%75 ‘
SITE WCp LARRENCE STATION, SiowX EALLS, SOUT DAKOTA SUPERSEDED BY CHANGE NO.
‘ SERVICE sonrur 7RANSFER plrre Cl C3 55
_ NO. REQ'D / ITEM NCS. #4402 _ C2 Ccu CH
NO. OF MOTORS REQ'D. / ITEM NOS. SUPPLIED BY 2 AM7ER MOUNTED 8Y /2 /7F,
NO. OF TURBINES REQ*D__ : ITEM NOS. SUPPLIED BY MOUNTED BY
PUMP MFR. SIZE & MODEL NO. STAGES
CPERATING CONDITIONS, EACH PUMP: ERFORMANCE
LIQUID _A70L TN SLLTUAR U.S.GPM 8 PT: MIN NORM _/ O RTD., /O |PROPOSAL CURVE NO.
DISCH. PSIG _ RTD. %7 _|RPM NPSHR (WATER), FT
P.T. OF. (MAX275) 275 SUCT. PSIG {MAX. /(O ) RTD._O_IMIN. CONTIBUOUS U.S.GPH
SP.GR. AT PT Ay DIFF. PSI 4 7 |ROTATION, YIEWING FROM COUPLING
VAP. PSIA @ PT LD TOTAL DIFF. HEAD, FT. 6/
vIS. @ PT STy NPSHA, FY. /2 IMITH RATED IMPELLER:
CORR./EROS. FROM 2/SSOLVEN fH2S HYD WP..275 EFFICIENCY AT RATED POINT, %
I)F EFF. IS YISCOUS, WATER EFF. = ____
CONSTRUCTICN BHP: RATED NORM MAX
NOZZLES SIZE ANS| RATING  FACING  LOCATION IF HP IS ¥ISC., RATED WATER BHP =
SUCTION Borror MAX. TOTAL HEAD, FT.
DISCHARGE RF TP MAX. POSSIBLE DISCH. PRESS.:___ PSIG
WITH RATED SUCT. PRESS. =
case-MoUNT  [] centerLinge  [Jroov  [Isracker  [in-Lie B SUMP WITH MAX. SUCT. PRESS. =
-sPLIT: [JaxiaL  [JrapiaL
-voLuTe: [RsineLe [Joouste [Jorrruser [ bHCP TESTS: REQUIRED _WIJNESSED
~DESIGN : PSIG € °F.  HYDRO TEST PSiG PERFORMARCE JES N
~aux. connecrs: DPdvents [Jorains [Joaces O hiesur
IMPELLER: DiA.: RATED , MAX. , MIN. TYPE
‘ MouNTInG  [CIBETWEEN BEARINGS [Joverdune  [] DISMANTLE & INSPECT
wEAR RINGS: [ Jiwier onny  [Jsotw sioes  [Jease oniy [JcASE & IMPELL. HYDROTEST CASE FES NE
BEARINGS: TYPE: RADIAL - S ¥0VE  THRUST = LOAZL YDROTEST BOWLS
wee: [Jrine  [Jrrooo [Jruineer [mist  [[]PRESSURE
COUPLING: MFR: MODEL :
DRIVER 1/2 MTD BY: [KJrump Mrr. [Joriver MFR. [JPurch. MATERIALS:
GUARD TYPE: : [Jeume api ciass 5 -4
[ packinG: MFR & TYPE SI1ZE KO. RINGS 0
MECH. SEAL: MFR & MODEL __ ——————=  MFR'S CODE _——— APl CODE __——
AUXTLIARY PIDING : ,
C.W. PIPE PLAN Mite es. [Os.s. Crusine eiee
TOTAL C.W. REQ'D. GPM. incLune:  [Jriow iwoic.  [CJvawve "c”
PACKING INJECTION: FLUID= © . °F. REQ'D= __gpM @.__PSIG BASE PLATE
SEAL FLUSH PLAN with [e.s. [Os.s. Orusine Oeiee VERTICAL PUMPS
EXT. FLUSH FLU!D= & OF. REQ'D=__ GPM @ PSIG | THRUST, LBS. yp, DOWN
AUX. SEAL PLAN L with [Je.s. [Is.s. [Jvueine [Jriee OTHER DETAILS PER PAGE NO.
QUENCH FLUID=
MOTOR DRIVERS: APPROX. WETGHTS {LBS NET EACH)
HP ,S.F.___,RPM____ ,FRAME_____ , %450 y/ 3p/60mz PUMP ONLY MOTOR
MFR. .BEARINGS ___,LUBE BASE TURBINE
TYPE /AL . INSUL. cLASS _/3 AMPS, FULL LOAD ot it DATA
ENCL. 7257 .RISE oC 50 AMPS, LOCKED ROTOR | AMB IENT+93 OF MAX TO-Z59F MIN.
VERT. UNITS:  [Jvss [TJvus  THRUST CAP., LBS. yp DN InsTaLLep  [KlouTooors  [CJINDOORS
« JURSINE DRIVERS: BeL 2 -erO-01v2. [Jnon-nAZARDOUS
 [JiF BY PUMP VENDOR SEE PAGE___ ATTACHED COOLING WATER: TYPE
[1iF BY OTHERS: MER. MODEL BHP OF & PSIG IN, OF MAX & PSIG OUT

APPLICABLE DOCUMENTS: /S2:2-/300A /570 -38A[, (590 -SQA2  /570-50A% /520~ S2A/[

/590-3/AZ

/\/OT['—;S 2

D SHALET AND DISCHARGE PIPE TQ RE STEAM JAKETED W/T'—/ S5 PSIG STEAM.

@ MOLTEN SULFIUR CONTAINS pISSolL VED /2§
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MOUNTING columy: X rianceo [ screveED MATERIALS N — %\‘gg
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FOSTER WHEELER CORPORATION

CENTRIFUGAL PUMPS

PAGE / OF /

REQUISTTION NO. —__DATE
FOR £rpoA-FE-y4-22-000/- 752/ F.W. CONTRACT /5-/592 | /592 -/3//~ T 22576
SITE 27602 LAWREANCE STATION </0uX FALLS sowTt oAaxoTA  ISUPERSEDED BY CHANGE NO.
SERVICE cwrrur LoAring pumP Cl| #-20.74|C3 )
NO. REQTD ITEM NCS. P- %0 3 C2 cuy Cco
NO. OF MOTORS REQ'D. / I TEM NOS. SUPPLIED BY R AMTFA MOUNTED BY < /7TF/ .
NO. OF TURBINES REQ*D____: ITEM NOS. SUPPLIED BY MOUNTED BY
PUMP MFR. SIZE & MODEL NO. STAGES
OPERATING CONDITICONS, EACH PUMP: ERFORMANCE
LIQUID STOLTEN SWLFUR  5.5.GPM 8 PT: MIN NORM =20 gTD.£77| PROPOSAL CURVE NO.
DISCH. PSIG _ R1D. 2.9 {ReM NPSHR (WATER), FT.
P.T. °F. (MAX275) 275 SUCT. PSIG (MAX.7/5.5) RTD.ZQ-5(MIN. CONTINUOUS U.S.GPM
SP.GR. AT PT /7.9 BIFF. PSI 25,5 [ROTATION, VIEWING FROM COUPLING
YAP. PSiA @ PT 3,V TOTAL DIFF. HEAD, FT. 38
¥isS. @ PT D cas5  NPSHA, FT. /e S IWITH RATED IMPELLER:
CORR./EROS. FROM D/SSOLVED /2S5 HYD HP.3-%%7 EFFICIENCY AT RATED POINT, %

IF EFF. IS YISCOUS, WATER €FF. = _____
CONSTRUCTICN s/mrnzap 70 FPEND VG ANSS STO. BHP: RATED NORM MAX
NOZZLES SIZE ANSI RATING FACING  LOCATION IF HP IS YISC., RATED WATER BHP =
SUCTION FE ST MAX. YOTAL HEAD, FT.

DISCHARGE RE SI0F MAX. POSSIBLE DISCH. PRESS.: PS1G
y WITH RATED SUCT. PRESS. = o
case-Mount  [Jcenteruine  [Jroor  [CJsracker Ein-tine [ , WITH MAX. SUCT. PRESS. =
-SPLIT: [Jaxial  [QrapiaAL
-voLuTE: [ sivte [Joouste [Joirruser [ bHOP TESTS: _REQUIRED _WITNESSED
~DESIGN: PSIG 8 °F.  HYDRO TEST 2314 PERFORMANCE YES V2 dos
—aux. connects: [ivents [Qoramns [Jeaces [ NPSHR
IMPELLER: DIA.: RATED_____, MAX.____, MIN. TYPE _QFES
MOUNTING [T}BETWEEN BEARINGS [Joverdune [ DISMANTLE & INSPECT
wEAR RINGS: [Jiwier oniy  [Isoth sioes [Jcase owey [JCASE & IMPELL. MYDROTEST CASE Ye s NO
BEARINGS: TYPE: RADIAL =747 /0 MOTRETWRUST = RLL J40 72 imf” YDROTEST BOWLS
wee: [Jrine [Jrroop [Jruineer [Jmist  [[Irressure
COUPLING: MFR: .MODEL:
DRIVER 1/2 MTD BY: [X|pump MFR. [Joriver wrr. [Jrurch.  [MATERIALS:
GUARD TYPE: BJpump aP1 cLass S -4
PACKING: MFR & TYPE SiZ€ HO. RINGS 0
MECH. SEAL: MFR & MODEL MFR°S CODE API CODE USTG-L
CrANE 9 op EQUIAL
AUXTLIARY PI2IMNG:
C.W. PIPE PLAN site [es. [Os.s. Orusive Oeiee
TOTAL C.W. REQ'D. _____ GPM. incLupE:  [JFuow ivote.  [Jvawve ¢
PACKING INJECTION: FLUID= 8 __O9F. REQ'Dz__GPM e._PSIG[BASE _PLATE
seaL FLush pLaN_ /3 it [e.s. [Os.s.  [Rrusine Oriee VERTICAL PUMPS
EXT. FLUSH FLUID= 6___OF. REQ'D=___GPM © PSIG | THRUST, LBS. uP, DOWN
AUX. SEAL PLAN 62, with [Jc.s. [Js-s. Ovwsive [Jeiee OTHER DETAILS PER PAGE NO.
QUENCH FLUID= G 7 =AM v
MOTOR DRIVERS: AFPPROX. WETGHTS (LBS NET EACH)
HP ,S.F.__ .RPM , FRAME , X750 v 3 e/ 60nz PUMP ONLY MOTOR
MFR. .BEARINGS , LUBE BASE TURBINE
TYPE /N, .INSUL. CLass _ /D AMPS, FULL LOAD ot tE DATA
ecL.JEFC  .rist oc 80O AMPS, LOCKED ROTOR | AMBIENTAS JOF MAX TO=259F MIN.
vert. uniTs:  [lvss  [Tlyds  THRUST CAP., LBS. yp DN. insTaLLep  [RJoutpoors  [Jinpoors
(JURBINE DRIVERS: Mol -erO-piv2.  [Inon-HAZARDOUS
[TI'F 8Y PUMP VENDOR SEE PAGE___ ATTACHED COOLING WATER: TYPE
[ir BY OTHERS: MFR. MODEL 8HP OF & PSIG IN, OF MAX & PSIG OUT

APPLICABLE DOCUMENTS: /SP0-/300A /590 -FBA/, (590 -50A2 /1520-50A% /590-92 A/

/5 20-3/AZ

NOTES: (D STAFFING Rox AND LTl CASI G T30 (55 STEAN JTACKETEN W/ T~

@ /70LTEN Stal Fuil COMTAING

DISSoLER Hels

§5 Psic STEAM
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MATERITAL REQUISITION

FOSTER WHEELER CORPORATION

FORM 135—20(

PAGE 1 0OF 2
| FOR __ERDA-FE F.W.REF. 15-159> JREQUISITION HUMBER DATE
SITE SIOUX FALLS, SOUTH DAKOTA 1592-13L9-F 3/2L/76
MATERI AL PROCESS ATR FITTER (F-L01) SUPERSEDED BY CHANGE NO.:
ENFERGY RESEARCH & DEVELOPMENT ADMINISTRATION cl cy
FOSSIL ENERGY - LOCATION - NSP LAWRENCE STATION €2 s
SIOUX FALLS, S.D. €3 6

INDEX

I SCOPE
1T GENERAL

I1T BASTS OF DESIGN

IV MECHANICAL SPECTFICATIONS

v SITE CONDITIONS

BY: P.0.NO. SUPPLIER:
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FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1592-13),9-F

- CHANGE NO. © PAGE 2
I. 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-4LO1.

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.

1. 1590-5042 Gaskets and surfaces

2. 1590-83A1 Painting

3. 1590-9241 Preparation for Shipment
Ly, 1590-1900B General Notes

IIT. BASIS OF DESIGN

A, Process Gas Conditions

1. Design air flow 2565 SCFMO
2. Temperature ~25°F to 93°F
3. Pressure at filter inlet 14.0 PSIA
L. 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

IV. MECHANICAL SPECIFICATIONS

A, Outlet nozzle size jon

B, Material of construction carbon steel

V. SITE CONDITIONS

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

= 2. Atmospheric Pressure - 1&60 PSIA

= 3. Design Temp. Summer - 93°F

e L. Winter - -25°F
L. Location - Outdoors
5. Type of Operation - Continuous
6. Earthquake Zone - I

87




MATERIAL REQUISITION

FOSTER WHEELER CORPORATION PAGE 1 OF o ‘

FORM 135-20 (

Y FOR  mRDA-TE F.W.REF. 15-1592 REQUISITION MUMBER DATE
SITE SIOUX FALLS, SOUTH DAKOTA 15927 3 A 3/21./76
MATERI AL _BLOWER SUCTION SILENCER (SI-L01) SUPERSEDED BY CHAMNGE HNO.:
ENERGY RESEARCH & DEVELOPMENT ADMINISTRATION CIT 1-6-76 cu
FOSSIL ENERGY - LOCATION - NSP LAWRENCE STATTON €2 €t
SIOUX FALLS, S.D. €3 6

TINDEX
I SCOPE

11 GENERAL
I1T BASIS OF DESIGN
Iv MECHANTICAL SPECIFICATIONS

v SITE CONDITIONS

BY: P.0.NO. SUPPLIER:
‘ 88




FORM 136-23

FOSTER WHEELER CORPORATION

MATERIAL REQUISITION NO.: 1592-13LiA

CHANGE 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-LO1.

IT. 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.

Preparation for Shipment

1. 1590-50A2 Gaskets and surfaces
5, 1590-83A1 Painting

3. 1590-92A1

L. 1590-96A2 Noise Specification
5. 1590-1900B General Notes

ITI. BASIS OF DESIGN

A, Process Air Conditions

Alr
Pressure

e

Temperature
Flow rate

®

oN VifEmw o

. Components

IV. MECHANICAL SPECIFICATTIONS

Pressure drop allowable

1

Mol. Wt. 28.52
~0.1 PSIG or 13.9 PSIA

3" ywater max.

-25°F to 85°F
11,566 1bs/hr
L06 mols/hr

Mol %
76.69
20.32
20 2.99

100.00

. Inlet and cutlet nozzle sizes -~ 12", Vendor to confirm
2. Material of construction - carbon steel

3, Installation and acoustic insulation (if required) by others.

V. SITE CONDITIONS

Location

AL Wi

Barthquake Zone

Type of Operation

Altitude (above sea level) -
“Atmospheric Pressure
Design Temp. Summer

Winter

89

1315 ft
lhéo PSIA
3E
~-25°F
Outdoors
Continuous
T



FoRM 135-20 |

MATERIAL REQUISITION
@ FOSTER WHEELER CORPORATION

PAGE 1 0F o .

Fop ERDA-FE . F.W.REF, 15-1592

REQUISITION MUMBER

DATE

SITE STOUX FALLS, SOUTH DAKOTA

1592-13h)-C

3/21./16

MATERI AL _BLOWER VENT SILENCER (SL-L02)

SUPERSEDED BY CHAMGE NO.:

ENERGY RESEARCH & DEVELOPMENT ADMINISTRATION cl "
FOSSIL ENERGY - LOCATION - NSP LAWRENCE STATION €2 CE
SIOUX FALLS, S.D. C3 6

INDEX

I SCOPE

II GENERAT,

IIT BASTS OF DESIGN
Iv MECHANICAL SPECIFICATIONS

v SITE CONDITIONS

BY.: P.0.NO. SUPPLIER:
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FORM 136-23

FOSTER WHEELER CORPORATION
MATERIAL REQUISITION NO.: 1592-1344~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-LO1.

IT. GENERAL

A, The design of all egquipment 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
2. 1590-83A1
3. 1590-92a1
L. 1590-96A2
5. 1590-1900B

ITI. BASIS OF DESIGN

A, Process Air Conditions

1. Air

2. Pressure
Inlet maximum
Outlet

3. Temperature

L. Flow rate

5. Components

IV, MECHANTICAL SPECIFICATIONS

Gaskets and surfaces
Painting

Preparation for Shipment
Noise Specification
General Notes

Mol. Wt. 28.52

7.9 PSIG or 21..9 PSIA
Atmospheric

96° - 206°F

Mimimum flow rate required

by C-L01 Blower

(to be provided by Blower Vendor)

Mol %

2 76.69

20.32
0 2.99
100.00

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

V. SITE CONDITIONS

Altitude (above sea level)

Atmospheric Pressure

Design Temp. Summer
Winter

®

Location
Type of Operation
Barthquake Zone

WL w e

- 1315 £t

- lhéO PSIA
- 23F

- ~-25°F

- Qutdoors

- Continuous
- I
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FOSTER WHEELER CORPORATION ROTARY: BLowER

110 SOUTH ORANGE AVENUE, LIVINGSTON, HEW JERSEY HATERIAL REQUISITION
IR ERDA-FE-/%-32-000/-/52/ EW, RCE. 151592 | REQUISITION Ko, 04TE ,
SHENSP LAWRENCE STATION, SIOUX FALLS Sourd PAKOTA (5527323 - A 7:20:76 :.
I, C-Fof MOTOR DRIVE_ NV E TURBIKE DRIVE.._ = SUPERSEDED BY -
CsEruics AR BLOWER CHG. CHG.
P ¢ ey
_31ZE & TYPE M0, REQ'D. OAE £z cs
_TGENERAL KOTES REQUISITION® |S_AK_INTEGRAL PART OF THIS REQUISITLON ¢ c6
DPERATING CONDITIONS PERFORMANCE
Gis: AR wors® ACFM _ yopun 2482 s, 3/ ga PROPOSAL CURYE MO,
AMSCED (wer): % O6 DYSCH, PRESS. PSIA OISCH. TENR °F
s tene, 06 90 SUCT, PRESS. PSIA /3-5 MECH. EFE, BtiP
plitowii 2857 RLFF. PRESS. P /1.5 \Browecr rePr7
MAX. BHP g R.Y, SET, - P8I0
REL. VALYE [BUYLT 1) [(EXT.) BY
(08 [EROS. DUE T0 ROTATION FACIXG COUPLING EXD
CONSTRUCTION & MATERIALS WATER COQLING
CASIMG - MOUNTING  (CEWTERLINE ) (FOOT 3 ) (BRACKET ) [YERTICAL ) SEARLEGS PE.
. AN ;
$PLLT {AXEAL } (RaDtAL / 3 ATV, EO% Lt .
TYPE {OEAR, VANE, SCREW, ETC.) LOBE
: STEAM JACKETS-CASE
TAPPED OPEKINGS  (VEXT } {ORAIK } { GAGE COMHS, ) STUFF. 80X
HOZZLES SIZE ASA RATING FACING PosiyION STEAM REQ'D,-L8,/RR,
SUCTION /25 = FE SIDE o] JACKET STEAM PSIQ 1ENP_ OF
7= =
DISCHARGE 41 /25 FFE S/IDE EXHAUST P8i0
_BIARINGS-RADIAL [, )(EXT.) THRUST (hs )(EXT.) TYPE & EA Ve pUATr JACKET MAX, ALLOW. W.P, PSIf
BEARINA LUBRICATION @ fL FLUSHIKG
COUPLING L GUARD BASEPLATE Cov7/7 a0 Fog BLOWEK + DLV EK)
, £/ SEAL.
PAGLLI £ AUX, PIPING
ECH, SEAL - MER,
TIMIKG GEARS - (B Y(EXT.) ST EEL
Z
HATERIAL COOE CASLKG, - IKIERNALS, : SHOP TESTS | REQUIRED WITHESSED
) < CAST IROR INTERNALS $YMBOL REMARK
T RUNKIRG PERE, | JE S NED
8 - BROMZE ROTOR (3}
$ - STEEL
€ - t1-13% CHROME SLEEVE (PACKED)
A - ALLOY SLEEVE (SEAL)
W - HARDENED SHAFT < HYDROSTATLC psic
F - FACED TINING GEARS 5 MAX, ALLOW, W.P, PSig of
. WEIGHTS: OLOWER BASE
HOTOR __ TURBINE = GEAR
HOTOR ORIVER oY BLOWER MFER TURBINE DRIVER  BY i SPEED REDUCER  BY BLour/c /7F L
_ 1TEM XQ, MID, BY RLOWZX /71£] ITEM KO HID. BY MFR, BATIO
%p RPH FRAME iip 22N MATYL, AQMA S.F, RATED HP
MFR. HER, & TYPE TYPE MEGH, EFF,
TYPE s, 43 IMLET SYEAM PSIQ . IEMP, OF
el TEFC e, mise e 8O | exmaust o s s
YoLTs/puase/cveles 462/ 3/60 STEAM RATE = F.l. #/0HP/HR .
LAl L UBE BEARINGS LUBE TEST SURYE 4.
BLARIRGS & + QUTLINE DWQ. HO
F.l. AMPS. LR, _AHPS nozzues |81z |asa rating L Facing {PosiTION { Gr ety onne owa. Ko
SERVICE FACTOR /- @ INLET SEAL DN, K0,
—”— . EXHAUST SERIAL KO,

LQUIPMENT 10 BE 1N ACCORDANGE wiTh: £S5 D /3004 /572 - 3841, 1550 -92A/, I5F0-50A2 [5P0-50A%
wies: @ corposzron (voL ) ! T6.68 Nz , 20.32 O , 3.00 42
B) BLOWER To BE Irws7ALLED ournoo:cs /wm/rg*ﬂ OESIGN TE/IL IO £)
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CMATERIAL REQUISITION

FOSTER WHEELER CORPORATION PAGE 1 OF 5
FOR  ERDAIE F.W.REF. 15-1591 JREQUISITION HUMBER DATE
SITE _SIOUX FALLS, SOUTH DAKOTA 1591-12924 3-22-76

MATERI AL __DESUPERHEATER DS-L0o1

SUPERSEDED BY CHAMGE NO.:

ENERGY RESEARCH & DEVELOPMENT ADMINISTRATION Cl CY
POSSIL ENERGY ~ LOCATION - NSP LAWRENCE STATION €2 CE
ST0US FALLS, S.D, €3 6

INDEX
I  SCOPE
ITI  GENERAL

ITT  BASIS OF DESIGN

V  SITE CONDITIONS

IV  MECHANICAL SPECIFICATIONS

VI  STANDARDS AND JOB SPECIFICATIONS

BY: P.0.NO. SUPPLIER:
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FORM 136-23

FOSTER WHEELER CORPORAT!ON
MATERIAL REQUISITION NO.: 1591-12924

CHANGE NO.

0 PAGE

2

I.

II.

SCOPE

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

A.

GENERAL

The design of all equipment of vendors supply will comply with all
regulations applicable to the proposed location i.e. Sioux Falls,
8,D., All materials to be of United States origin. Equipment shall
be furnished in accordance with the standards noted in Part VII of
this specification as well as the applicable provisions, of the
latest revisions of the following codes, specifications, etc., 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

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

ITI. BASIS OF DESIGN

A.

Process Conditions

1. Steam (superheated supply)

Presgssure 9OO PSIG
Temperature 900 F
Flow 898 1bs/hr
2, Cooling water: (boiler feed water)
Pressure 325 PSIG
Temperature 225 F
Flow 222 1bs/hr
3. Steam: (out of desuperheater)
Pressure psig min. 630 PSIG
Temperature u9h T
Flow 1120 1bs/hr

li.  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
1bs/hr.




FORM 136-23

FOSTER WHEELER CORPORATION

MATERIAL REQUISITION NO.: 1591-1292A

CHANGE NO. © ‘ PAGE

IV.

VI.

MECHANICAL SPECTIFICATIONS

A, Steanm .
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 in
Steam header 15"
Desuperheater nozzle 14n

A1l nozzle commections shall be ATSI 900#RTJ Flanges

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

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

SITE CONDITIONS

1. Altitude (above sea level) - 1315 ft

2. Atmospheric Pressure - 14,0 psia

3. Design Temp. Summer - 930F
Winter - ~25°F

L. ILocation - Outdoors

5. Type of Operation - Continuous

STANDARDS AND JOB SPECTFICATIONS

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

1. 1590-50A2 Gaskets and Surface
2. 1590-9241 Preparation for shipment
3. 1590-1900B General Notes
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FORM 135-20C

MATERIAL REQUISITICN

FOSTER WHEELER CORPORATION PAGE1 0OF 2
FOR TWRDA-TE F.W.REF. 15-1592 [REQUISITION NUMBRER DATE
SITE STOUX FATLLS, SOUTH DAKOTA 159212724 3/2L/76

MATERIAL _SULFUR PIT EJECTOR (J-1,01)

SUPERSEDED BY CHAMGE NO.:

ENERGY RESEARCH & DEVELOPMENT ADMINISTRATION cl L=6-76 c4
FOSSIL ENERGY - LOCATION- NSP LAWRENCE STATION €2 ch
SIOUX FALLS, S,D. C3 ce

INDEX

I SCOPE
IT GENERAL

III BASIS OF DESIGN

v MECHANICAL SPECIFICATIONS

v SITE CONDITIONS

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

MATERIAL REQUISITION NO.:

1592-1272-A

CHANGE NO. 1 PAGE 2
I, 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.
1T, 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
gpecifications shall be considered an integral part of this
requisgition.
1. 1590-50A2 Gaskets and surfaces
2. 1590-83A1 Painting
3. 1590-92A1 Preparation for Shipment
Li. 1590-1900B General Notes
III. BASIS OF DESIGN
A. Hydrogen sulfide air mixture - M.W6 3l.
B. Temperature 275 F
C. Pressure 14.0 PSIA (atmosphegic pressure )
D. TFlow Rate approximately 60 ft”/hr.
IV. 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 Vendor to specify
sizes
V. SITE CONDITIONS
1. Altitude (above sea level) - 1315 £t
2., Atmospheric Pressure - lhéO PSIA
3. Design Temp. Summer - 93 g
Winter - -25°F
ly. Location - Outdoors
- 5. Type of Operation - Continuous

97
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FOSTER WHEELER ENERGY CORPORATION

INSTRUMENT PROCESS DATA

108 NO. 15-1592

PAGE l OF 7
REVISION O
opo751580 pate APRIL 22, 1976
ENG. FLOW SHEET NO, i PREPARED BY APT
() 11 PRESSURES | PRESSURES ]
W . @ FLOW % an | a2 as) AT MAX. atwmin, | U8 (20) 1 (223
o ! FLOW FLOW -
ITEM NUMBER NOM. NORMAL | (55 | (o) ¢ q gﬁz o aem [(7e) | (160 | 1170y | & REMARKS AND/OR
OR LINE ib/h s 1o@lEs] ¢ N z H : 320 T ALARM AND .
SERVICE SIZE A, | MIN. N g ; g ok | g .3 z s |3 s |5 % i & SHUTDOWN SETTINGS o
5 > "5 3] c | & @ w2 s{3dm =) )
s 8 lge|al b s fe|pdgedlpdleaglpdERdi 22 10,2 ¢
8 9 s gL |58 138158! ¢ 155 853 55 85582855 87| fElad S
'BE~4002 BR-402 SCANNER 2600 UV TYPE SCANNER
RE CTAB
4003 H-402 SCANNER uv T$§2 SCA;EER
(ACID CAS) _
4004 H-402 fgﬁﬁﬁEgAm UY_TYPE SCANNER
4005 H-402 SCANNER (AIRl I UV _TYPE_SCANNER
i s %
A } i 1
1 = : — +
FI-1008 B-401 STEAM 4" 14,160 | 100 18.0? 41k
FICV-4003 PROCESS AIR TO 8" 6,810 100 28.52 206 1 C
H-402
4004 C-401 ANTISURGE . SEE 28.52 206 C . |MIN, ANTISURGE FLOW -
VENT REMARKS (FT-4003 & 4005)
4005 AIR TO BR=-402 8" 6,630 | 100 28.52 206 |23.14 21.05 [
4015 ACID GAS TO 8" 5,230 100 41.3 800 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 TQ H-402 2,490 | 100
4003 AIR TO H-402 6,810 | 100
’ S, [ —
4015 ACID GAS TO ZONE 2 4,460 100
4005 -AIR TO BR-402 6,630 100
4006 FUEL GAS TO BR-402 4,990 | 100
|

FORM NO (110)-258

Note: 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
JOB NO. 15-1592

PAGE 2 oF 7
revision 0
DATE APRIL 22, 1976
ENG. FLOW SHEET NO. 0P-751-580 PREPARED BY APT
) (2) (3) () B . FLOW FLOw FLOW s @
H'EMg:MBER NOM. rx,uwr;rw?E N(’);z/g/lAL, {5) (8) (7) (8) g:_( é‘g g . (;()a) (17a) (1§6b) {17b) (I;C) {17¢) ;O REI\//;[L\-E:;AAI\:“[?J/OR
LINE : ] s >
SERVICE GizE STATE wase | v S fu.;i % g} 59 « g « ok | 3 s g s < s Lz I & SHUTDOWN SETTINGS E
g . s> 08l 8a o Se |9 288l Eeg|zdslegizSgl2E| R 3 g
ez | ddb gl gl ez a0 as | LT 3et hE |2t hElsesl 2255 s >
3| 8 | F S |SE|SE|S3|S3|2¥ |35 85955958/ 5818558 87| FE a8 ¥
FT-4001 ACID GAS TO H-402 8"' 9 H.S V 11,610 100 41.3 110 124.14 24.08 TRANSMITTER TO BE LOCATED

4002 SOUR GAS TO H-402 | 4" 2 2,490 100 26.43 201 |24.85 24.57 ABOVE LINE TOQ PREVENT

4003 AIR TO H-402 8" |14 AIR V 6,810 100 28.5{2 206 24.281 23.?8 CONDENSATE ACCUMULATION

4005 AIR TO BR-402 8" 114 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 75 52 | 50

-
4015 ACID GAS TO ZONE 2| 8" |9 HZS \ 5,230 100 41.3 800 23.183 23.125 TRANSMITTER TO BE LOCATED ABOVE
LINE TO PREVENT CONDENSATE
ACCUMULATION
; . " ] )
+ t
LAH-4002 D-402 9,3 HZS/ 26.4 POl 125.6 ALARM AT 3'-Q"

4004 D-401 WATER™ V,L 41.3 110 |24.4 ALARM AT 3'-Q"

4005 E-401 1,8 H20 v,L 1 18.0 hl4 1289 ALARM SETTING BY FE-401 VENDOR
LAL-4005 E-401 1 18.0 i4 1289 ALARM SETTING BY F~401 VENDOR
LG-4001  D-402 9.3 H S/ 1 26.4 P01 |25.6

4002  D-401 WATER V,L 1 41.3 110 24.4

4006 E-401 1,8 HZO v,L 1 18.0 h14  [289
LICV-4005 E-401 BFW 2" |8 HZO L 14,307 100 1 225 1324 292

FORM NG (110}-25B
Notes C(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

JOB NO, 15-1592
PAGE 3 oF 7
REVISION 0
DATE APRIL 22, 1976
ENG. FLOW SHEET NO. 0P-751-580 PREPARED BY APT
- PRESSURES PRESSURES PRESSURES .
FLOW % se.ar AT, | (9 | Qo | an a0 | aa §as | rise AT MAX. AT TN 18y | i19) | (20 (22)
I8 @ (3 (@) x FLOW FLow FLOW 2D
d e 2
ITEM NUMBER NOM. FLUID TYPE NORMAL %) ) o ) v q] 59 o (16a) { (173} | (16b) [(17b) | (16¢) | (17c) g REMARKS AND/OR
OR LINE & Ib/h . oalEs 9 a = z = Rl ALARM AND z
. I o lagltae < o uw < < =4 - Z L w Y
SERVICE SIZE STATE MAX. | MIN £ SoleS]lal | ot | o 8 ) @ .S 5 s |9 s Bz w 4 SHUTDOWN SETTINGS o
6 195 ]>d 6882|650 cg 259 g 23l g|2zse| 2532 2 2
- g Jlgb g |gu 28|20 x5 | EE 3EE L i3¥S HE|EYE B 5]« Z
5 IS) 0 2F 120 | 2x <0 |da |0 |85 05|85 (0ES| 5805 04 87 =4« ]
® O s > o o >0 | >0 |2k S8 0ngl 0258 o8 jons 0w Fo | T 4
i
H
] ‘..
T
- 1
PAL-4026 FUEL GAS TO BR-402 4'"}14 FUEL V 175 54 ALARM AT 30 PSIG

FORM NO (110)-258
Notes

Certain data termed "proprietary" by the Amoco Production Company
has been de’eted from this page.
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FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

JOB NO. 15-1592
PAGE 4 OF 7
REVISION 0
DATE APRIL 22, 1976
ENG. FLOW SHEET NO. 0P-751-580 pREPARED BY _APT .
FLOW % sp.ar ar, | @ loo tan | aa |0y | as | an TTESNSg:v;S pRAE‘S;L;‘AFSS Pi\ETSi/:JuF\i.ES (18) | (19) } (20) (22)
m 2 ) @) T . FLOW | FLOW FLow &1
J . - s
ITEM gzMBER Nom. | FLUID TYPE N(,J!;R/:\’/(AL [N IS A £ < g9 g ) (;63’ a7a “;"’ (70} (;6“ are | < . RE»\:ﬁig;;;%[gora
& . A 5 a 4
SERVICE size STATE wasx. | mine E g leE|5E by o | g s | g s 1 g s |52 i ¥ SHUTDOWN SETTINGS 5
o S 1S |28 Nnd 08 | 8a 8, e | Baleie taleta iz | v2) 3 2
o 2 d | 8E ol ol 52|28 182 bt B b |ZEE|bEIEEE| 2| F5 3 >
3 |5 |5 |8 |3E158 |56 |2F |55 85335355/ 558(8538|8&|Fr5|ad u
PI-4004 ACID GAS FROM D-401 8"|9 HZS;V 110}24.3
4003 ATIR TO SL-401 12"14 AIR ¥ 85113.9
4006/7 AIR FROM C-401 10"] 14 AIR V 206 [24.5
4050 ACID GAS TO H-402 8"l9 H,B8 V 110 424.1
4027 ACID GAS TO ZONE 2 8" P 800 123.18
4018 SOUR GAS FROM 4" 201 j24.9
D~-402
4049 SOUR_GAS TO H~402 4" . 201124.9
4022 SOUR GAS FROM H-402 6|9 HZS v 800121.0
4051 AIR TO BR-401 10"[ 14 AIR V 800i20.9

FORM NO (110)-258

Note: 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
08 no.__15~1592

PAGE 5 oF 7

REVISION 0

DATE APRIL 22, 1976

0P-751-580 APT

ENG. FLOW SHEET NO. PREPARED BY

e (2) 3 (@) B " FLOW FLOW FLOW 2n
o s
ITEM NUMBER NOM. FLUID TYPE NORMAL ) © . @ - ;‘\E‘ g ' (16a) | {17a) | (16b) | (170) | (160) | (170 F REMARKS AND/OR
SEF?\?ICE ;:;E STiTE o £ ¢ . gzt o Gy % s ‘2( E & £ & u SHule\)‘E);wsAQ‘:?mGs (Z)
MAX. | MIN. i 2 0 (Sl Esak e .o | . < u I T 2% 0 g &
a - 2|28 9% o o2 [ES 2] B2 81288125 ER o g
| 2 | @ [2E || gy S22 158|832 e Bag| by 30 pEjERE| B Folez >
218 | 2 |5e |28 SE|S8)38 |28 |55 8539 55|8k5/85|8528|dd| ks g
PT4 4025 FUEL GAS TO
BR 402 4" fl4 FUEL V 95 152
4028 E~-401 STEAM DRUM 8 STEAM V 414 1289
PIC-4005 ACID GAS FROM 8" {9 H SV 110 (24.4
D-401
PICV-4005 ACID GAS TO 6"
H-701 11,612 100 41.3 110 123.5(21.2 YES [}]
PIC-4017 SOUR GAS FROM 4" 201 25.5
D-402
PICV-4017 SOUR GAS TO 3" 19 HZS v 2,490 100 26.4 201 123.5{21.1 YES 0
H-701

FORM NO (110)-25B
Note: 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
JOB NO. 15-1592

PAGE 6 oF 7

revision 0

oare__ APRIL 22, 1976

ENG. FLLOW SHEET NO. 0P-751-580 PREPARED BY APT

cowe | searar | @ |0 |anlaa [ w | as | as R Eunes piis;zfs PRESSUNES L as | ae | o . (22)
m @ &) @ . FLOW FLow FLow < 21
- o
ITEM NUMBER Nom. | FLUID TYPE NORMAL 5 © | ®) |58 e . (16a) | (17a) | (1603 | (17b) 4 (169) { (17e) Py REMARKS AND/OR
OR LINE & Ib/h ] 2ol E3 2 R H 2 €9 i w ALARM AND z
SERVICE SIZE STATE MAK. | MIN S o leb @l ot | & | w .2 u s u .= ] 5 x SHUTDOWN SETTINGS Q
g AR A A TN R T R R R T e N R T A 2
&l 22 g |ab|ol gz |20 |22 | LT |suE bE |EE| b E|ENE BT E5 2 >
8 1 8 | 2 [Sc|08 |58 (S8 |58 2k | 551352352 |855|558 /8528 38¢|f5 el &
[N - -
I
[PIC-4048 FUEL GAS TO BR-402 4"i{14 FUEL V 95 X BY BR~402 VENDOR
[PICV-4048 FUEL GAS TO 4" 114 FUEL V 4,990 100 95 50 | x BY BR-402 VENDOR
BR-402
PIC-4029 STEAM FROM E-401 4] 8 STEAM V 414 1289
PICV-4029 STEAM FROM E-401 4" | 8 STEAM V |14,160 100 414 1287 {279
k|
MI-4001 ACID GAS FROM D-401 8" | 9 HZS v 110 | 24,1
4002/3 AIR FROM C-401 [ 10" [14 ATIR V 206 | 24.5
4004 SOUR GAS FROM D-402 4" 9 HZS v 201 24,9
4005/6_ACID GAS COIL SKIN 9 HZS v 24.0
4007/8 SOUR GAS COIL SKIN 9 st v 21.5
4009/10 AIR COIL SKIN 14 AIR V 21

FORM NO {110)-258 . .
Note: (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

soswNo.__15-1592

7 7

PAGE OF

REVISION 4]

DATE APRII 22, 1976

ENG. FLOW SHEET NO. 0P-751-850 2.

PREPARED BY

W &) 3 @) « FLow FLOW FLOW @
. 2
ITEM NUMBER NOM,. FLUID TYPE NORMAL (5) (6) 7 (8) e | 59 o (16a) | (17a) | (16b) | (17b) | (16¢) | (17¢) < REMARKS AND/OR
OR LINE & Ib/h s Sal|ES g o H s s Y " " ALARM AND 2
SERVICE SIZE STATE wvax. | min. S s la e lar | M s |3 s | g s |52 T & SHUTDOWN SETTINGS o
g , AR I B N S - IS B I A I P I B K -4 S B G > @
&1 2 | g |82 el el sal5d B2 |kE BEY|pE|Ere|pt|Fes|8d) 82 ez S
. 1 S |8 |Se|SE|SEISB|S5|2F |5 865155 |855]528(858|8a |5t ¢
4011/12 H-402 FLUE.GAS 14 FLUE GAS:V 14.0
4013 ACID GAS FROM H-402 | 10" | 9 HoS V i 800 123.5
4014 "SOUR _GAS FROM H-402 6" | 9 HpS V 800 21.0
4023 AIR FROM H-402 10" |14 AIR V 800 {20.9
T 4018 H~40) ZONE 1 OUT 9 HZS/SOZ v 600 121.0 RADIATION PYROMETER
T1--4019 H-40] ZONE 1 OUT 9 HyS/807 V 600 21.0 THERMOCOUPLE
Pl 4017 E--401 OQUTLET 20" | 9 H2S8/S0yp V : 790 119.6
TR~ = E 1 OUT 600
I

FORMNO (1101258 Note: 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

sosNo._ 15-1592

PAGE l OF 4
REVISION 0
DATE APRIL 22, 1976
ENG. FLOW SHEET NO. 0P-751-581 PREPARED BY APT
crows | sparar | @ |0 fan | a2 | wn | an | as | RESVEES PRESSURES (e (20) @2
e @ 6 @ T m FLow FLow en
d g s
ITEM NUMBER NOM. FLUID TYPE NORMAL 5) %) o0 ®) el & 4 (16a) | (172] | (16b) g REMARKS AND/OR
OR LINE & fo/h . @ Qv | F 5 g o z 3 2 o % " w ALARM AND z
SERVICE SIZE STATE MAX. | MIN § aa | g el z= et | o | & .S i s |w B I < I x SHUTDOWN SETTINGS 9]
g - s 158 08 | Salos|Sa | |25l g |zegl gzl 25! R 3 4
&z d gl gl ez e |25 | 5% 208 Lhe|30E|bhEiEns) 29|52 a3 &
813 |8 |56]5F |58 150|562 55 (853 351835354 854|385 FF ak ¢
FI-4101_ STEAM T0 |15] 4" |8 STEAM 4,050 | 113 18,02 315] 84| 82 c
LAH-4101 E-402/403 1 _WATER 315| 84 INCLINED CONDENSER
LAH-4103 E-404/405 1 WATER 315 | 84 INCLINED CONDENSER
LAL~4101 E-402/403 1 WATER 315| 84 INCLINED CONDENSER
LAL- 4103  E-404/405 1 WATER 315| 84 INCLINED CONDENSER
LG-4102 E-402/403 1 WATER 315| 84 INCLINED CONDENSER
LG-4104  E-404/405 1 WATER 315| 84 INCLINED CONDENSER
L1C-4101 E-402/403 15" |1 WATER 3,480 113 .999] .953] 225 300 90 C | LEVEL SETTING BY E-402/3 VENDO
LIC-4103 E-404/405 1" |1 WATER 612 109 999! .953 225] 300} 90 C | LEVEL SETTING BY E-404/5 VENDGR

FORM NO (110)-25B
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FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA
15-1592

JOB NO.

2

PAGE OoF

REVISION Q

APRIL 22, 1976

DATE
ENG, FL.OW SHEET NO. OP_751_581 PREPARED BY APT
crowe | smarar | @ Lo [ an | an [ on | as | as | SRESsUREs | P . | 18 | 19 | o @2
m @ &) @ T m FLOW FLOW FLOW s 0
-l
\TEM NUMBER NOM. | FLUID TYPE Nclaboj::/uAL (s) © | ] s -3 é‘g 8 X (;a) e (l;b) are (:c) a7e) éo RE’Xﬁ’::z‘;’;‘VEgOR -,
OR NE & . 5 P o,
SERVICE size STATE MAx. | M. s %g % g %i e g ;g é o s Fs é .z é .z E% y_% ‘SD:J SHUTDOWN SETTINGS 6
e | Sl d gl ol |28 8 s s |E0d s Eud |5 NE 2T 55 s >
3 3 S |86 |38 53%|$81S5198 18513 5859 8ral 538|858l 8d|FE|3d S
PI-4102 R-401 OUTLET 20" |9 HZS/SOZ v 719 [18.82 SADDLE TYPE
4104 R-402 OUTLET 20" 19 Hy8/807 V 449 17.39 SADDLE TYPE
4106 R-403 OUTLET 20" 19 HpS/S0p V 387 [15.9 SADDLE TYPE
4112 R-404 OUTLET 20" 19 HpS5/S03 V 364 [14.62 SADDLE TYPE
- 4118 E~405 OUTLET 20" |9 HpS/S02 V 330 {4.20 SADDLE_TYPE
4105 E-402 STEAM 18 STEAM V 315 84
4110 E-404 STEAM 8 STEAM V 315 | 84
4116 DS~401 OUTLET 1%" 18 STEAM V 509 | 644
PIC-4114 STEAM FROM 4" 18 STEAM V 4050 113 18 .02 315 | 84
E~402/404
PICV-4114 STEAM FROM 4" |8 STEAM V 4050 113 1802 3151 821 80 YES|] C
E-402/404
[PIC-4117 DESUPERHEATED 15" |8 STEAM V 1120 3001 33 18.02 509 1644 YES | C
STEAM
PICV-4117 900 PSIG STEAM 15" 18 STEAM V 1120 300 33 18.02 90Q | 914 [ 656 DS-401 VENDOR TO CONFIRM DOWN-
STREAM PRESSURE
t
4
—
T i
1
:
= 1
: 4

FORM NO (110)-268
Note:

has been deleted from this page.

Certain date termed "proprietary" by the Amoco Production Company
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FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA
JOB NO. 15-1592

PAGE 3 OF 4

REVISION 0

DATE APRIL 22, 1976

ENG. FLOW SHEET NO. 0P-751-581 PREPARED BY APT
a3 2) 3 (@ « FLOW FLOW FLOW s (21
- Q
e oeR N R wormaL | (o P P : < éf‘é g . (;Ga) (17a) (I;b) (17p) (;ec) (17¢) éa REI\:ﬁil;;AAI\:\JDC:OR
OR ib/h . : 3 o

SERVICE ‘s_llglg srirs MAX. | MIN. g g o % : E 9 « i « 04 5 L2 E = E = I ES b & SHUTDOWN SETTINGS 5

4 g Sl 0d 18| Ealsa s 2SSl agizteieglzggl 25 0 2 @

oz | 4B |gtl|gl | S5 150 | &5 |5 |2RE| L |2EE|FE|EEE| 2| 0«8 >

2| 8 |9 S5 |5&|551$8138|2F |35 859 53|855/35|859|8d|F5 .l x
TI-4101 R-401 INLET 20" 09 st/sozv 700 119,60
4103 R-401 MID BED 719 |19.6(
4105 R-401 MID BED 719 }9.6C
4107 R-401 OUTLET 20" 719 118.87
4108 _R-402 INLET 20" 401 ]17.95
4109 R-402 MID BED 449 [17.93
4114 R-402 MID BED 449 117,95
4111 R-402 OUTLET 20" 449 117.39
4117 R-403 INLET 20" 380 }16.5
4115 R-403 MID BED 387 116.52
4121 R-403 MID BED 387 16.57
4116 _R-403 QUTLET 20" 387115.94
4123 R-404 INLET 20" 362115.0
4122 R-404 MID BED 364115.08
4128 R-404 MID BED 364115.08
4126 R-404 OUTLET 20" 364114,6
4134 E-402 OUTLET 20" 350118, 27
4133  E-403 OUTLET 3401{16.85
4132 E-404 OUTLET 9 HZS/SOZV 330 [15.41
4135 E-405 OUTLET 20" 330 {14.20

FORM NO (110)-25B
Note: (ertain 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

JOB NO. 15-1592

PAGE 4 OF 4

REVISION 0

APRIL 22, 1976

DATE
ENG. FLOW SHEET NO. 0P-751-581 PREPARED BY
Frows | sp.ar.aT, | Qo az e g oaa | as ”ﬁfifg’ﬁjf PiETS;l/)&?s eretind I IEE) (22)
1) 2) {3) 4) . FLOW FLOW FLOW f21)
- el
ITEM NUMBER NOoM. | FLUID TYPE NORMAL ) @ | | @ e | 5¢ Q (16a) | (172) | (160) (16c) | (17¢) % REMARKS AND/OR
OR LINE & ib/h . ’ 9o l|Ea b o Z 2 z Y] w " ALARM AND z
SERVICE SIZE STATE MAX. | MIN. £ Soe e |2 et g S s & s | & s ] w 4 SHUTDOWN SETTINGS <]
s | S 1SE|>d 94 8|85 2 =g leSgcalzdalEe|zigld] 2] 23 2
e 2 14 g |ol|el|S518S |22 bt [BuE| bE(ELE|FEERE| 2|85z >
2 8 = Se |da | da $S81S§ |2 55 |aha L9 855%5825 a3 [ 3
TI-4137 DS-401 OUTLET 1%" | 8 STEAM V 509 44 TQ BE PROVIDED BY DS-401
TCV-4136_BFW TO DS-401 3/47| 1 WATER 1, | 022 300 33 1.999 .953 235 | 325 | VENDOR YES VENDOR
TIC-4131 FEED TO R-402 | 20" |9 H,5/50,V 401 117.93
TICV-4131 STEAM TO E-406 " STEAM V 455 116 18.02 509 | 644 | 614
T1C-4130 FEED TO R-403 20" |9 HZS SOZV 380 16.52
TICV-4130 STEAM TO E-407 i STEAM V 353 109 18.02 509 | 644 | 614
TIC-4129 FEED TO R-404 20" 19 HyS 80,V 362 [15.08
TICV-4129 STEAM TO E-408 | 1" |8 STEAM V 280 111 18.02 509 | 644 | 614
TR-4106 R-401 HZS SOZV 719 19
TR-4110 R-402 449 |17.5
TR-4120 R-403 9 HZS SOZV 387 16
TR-4127  R-404 364 14,5

FORM NO (110)-258
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FOSTER WHEELER ENERGY CORPORATION
INSTRUMENT PROCESS DATA

JOB NO. 15-1592

PAGE 1 or 1
revision __Q
BATE APRIL 22, 1976
ENG. FLOW SHEET NO. 0P-751-582 PREPARED BY APT
clows | smanar | @ 100 L un | az [an | aa | as | PR e s P | 08 | ao | o o
[¢3] &3] 3 (4) B « FLOW FLOW FLOW . (21
) . - i ) & © (16a) | (17a) | (x6b) 1 (17p) [(160) | (17¢) | & REMARKS AND/OR
e giMBER EION“Q FLWL;]W © N?bR/t:M\L @ © “ @ . @ 5 g S § 2 @ 2 B3 = g0 . w ALARM AND z
SERVICE SIZE STATE MAX. | MiIN. Slsaleglal et | R .2 g ERE =5 % i o SHUTDOWN SETTINGS o
g | T SE >4 08 e oy gl | B 288 T z8eledizdgga] 52 3 2
& 2 |5 |8F|odlcl S22 82 0 Br e zrE|FEIEEE B G2 ez 2
2008 | 2 |3 58|58 5083881551858/ %5 8555885388 rE ek <
I1-4201 P-401 MOTOR
LOADING
4202 P-402 MOTOR
LOADING
4203 P-403 MOTOR
LOADING
LI-4201 TK-401 LOCAL Q'=~0" TQ 13'~-6"
4201 TK-401 PANEL 0'-0" TO 13'-6"
4202 TR-402 LOCAL 0'-0" TO 207-0"
47202 TK-402 PANEL 0'-0" TO 20'-0"
LT-4201  TK-401 4 SULFUR L 275 114.0 ATR BUBBLER TUBE TO BE
4202 TR-402 4 SULFUR L 275 14.0 STEAM JACKETED
PI-4701 TK-401 VENT 3" 275 114.00
4202 J-401 OUTLET 3" 300 14.10
4203 TATL 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 l64.7 P-401 SUMP COIL
TK=401
4208 CONDENSATE FROM | 3/4" 298 64,7 P-402 SUMP COIL _—
TK-401
4206 _CONDENSATE FROM |3/4" 298 164.7 TK-401 COIL
TK-401
4212 CONDENSATE FROM |3/4" : 298 I64.7 TK-401 COIL
TR-401
4213  CONDENSATE FROM 3/4" 98 64,7 TK-401 COIL
TK-401
4207/11  TR-401 : 275 [14.0
TI-4210 TK-402 275 4.0
TCV-4209 TK-402 2" |8 STEAM V 113 18.02 311 179
] N _

FORM NO (110}-25B




FOSTER WHEELER CORPORATION
RELIEF VALVES .
PROCESS DATA
praNT _ ERDA-FE SECTION 400 SHEET NO._1___ OF _3
LOCATION __SIOUX FALLS, S.D. BY APT DATE APR.22, 1976 JOB 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 gal/min
Relieving Conditions

1b/h 14,160
Sp. gr. at Relieving Conditions
Molecular Weight 18.02
Compressibility Factor
Normal Operating Temperature,l OF 414
Relieving Temperature,2 OF 423 427
Relieving (Set) Pressure, lb/in2 305 320
Superimposed Back Pressure,3 lb/in2 0 0
Built-up Back Pressure,” lb/in2 0 0
Allowable Accumulation, 7 10 10
Minimum Orifice Area Required, in
Governing Conditions?
Relief Valve Type
Relief Valve Size
Balanced Ty0e6
Total Orifice Area (effective) Provided

Note: 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. oF 2
LOCATTON _SIOUX FALLS, S.D. gy _ APT DATE APR.22, 1976 JOB NO. 15-1592
ITEM NO. (Flow Plan Symbol) PSV- 4107 PSV- 4108 PSV- 4110 PSV- 4111

Service

E-402/403 E-404/405
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 gal/min 3,820 640
Relieving Conditions 1b/h
Sp. gr. at Relieving Conditions
Molecular Weight 18.02
Compressibility Factor
Normal Operating Temperature,l OF 315
Relieving Temperature,2 OF 334 337 334 337
Relieving (Set) Pressure, lb/in2 95 100 95 100
Superimposed Back Pressure,3 lb/in2 0 0 0 0
Built-up Back Pressure,” lb/in2 0 0 0 0
Allowable Accumulation, % 10
Minimum Orifice Area Required, in2
Governing Conditions? BLOCKED FLOW
Relief Valve Type
Relief Valve Size
Balanced Type6
Total Orifice Area (effective) Provided

111

Form 110-16




FOSTER WHEELER CORPORATION ‘
RELIEF VALVES
PROCESS DATA
pIANT __ ERDA~FE SECTION 400 SHEET NO.__ 3 oF __3
LOCATTON __ SIOUX FALLS, S.D. gy APT DATE APR.22, 1976 J0B 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 gal/min
Relieving Conditions

1b/h PICV-4117 MAX FLOW
Sp. gr. at Relieving Conditions
Molecular Weight 18.02
Compressibility Factor
Normal Operating Temperature,l OF 509
Relieving Temperature,2 oF 900
Relieving (Set) Pressure, lb/in2 660
Superimposed Back Pressure,3 lb/in2 0
Built-up Back Pressure,’ lb/in2 0
Allowable Accumulation, % 10
Minimum Orifice Area Required, in
Governing Conditions? PICV-4117 FAIL
Relief Valve Type
Relief Valve Size
Balanced TyDe6
Total Orifice Area (effective) Provided
112 Form 110-16




