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TABLE 18

10,000 BPCD Fischer-Tropsch Synthesis Plant

DETATLED EQUIPMENT LIST--Coel Preparation

Hazmer Mill Feed Hopper (4 required,

Hammer Mill Feed Conveyor (U4 required,

jpcluding 1 spare)

Size: 20' x 30' x 10! 38S. Et.
60° sloping bottom
65 tons R/M coal

Boldup:

crushed Cogl Bin (1 required)

20* x 8¢ x Lo' sS. Ht.

60° sloping bottom
100 tons -3/4" coal

Size:
Holdup:

Bell Mill Feed Hopper (6 required)

Size: 2.,5' x 15' x 207 gSS. Ht.
60° sloping bottom
18 tous -3/4" coal

Holdup:

Cyclone Hopper (6 required)

Size: 4! I,D, x 3' SS. Ht.
60° Cone

1,000 lbs. of 70%

through 200 mesh
Atmospheric

150° F,

Holdup:

0. P.:
Oe To:

Stockpile Recleim Hopper (1 required)

20% x 20' x 15' SS. Ht,
Pyramid Frustum
65 tons -3/4" coal

Size:
Holdup:

Bamer Mill (4 required, including
1 spare)
65 T/H R/M coal to 3/u4"

H. P.: 50
Drive: Motor

Bell Mill (6 required)

33 T/E -3/4" coal to 70%
through 200 mesh

H. P.: 670

Drive:

Motor

{nciuding 1 spare)

19" Belt Rise 50!
65 T/E R/M coal
H. P.: 25

Drive; Motor

Horizontal 507

Product Conveyor (4 required,
inciuding 1 spare)

19" Belt Rise 50!
65 T/H -3/4" coal
He Po: 20

Drive: Motor

Horizontal 50!

Ball Mill Conveyor (6 required)

20" Belt Rise 0t Horizontal 25!
33 T/H -3/4" coal

He Poe: 1

Drive:s Motor

Feeder to Ball Mill (12 required)

17 T/H -3/4" coal
Table type

H. Po: 2

Drive: Motor

Stockpile Feed Conveyor (1 required)

20" Belt Rise O' Horizontal 100!
215 T/H -3/4" coel

H. P.:
Drives

Motor

Stockpile Reclaim Conveyor (1 required)

17" Belt Rise 50* Horizontal 100!
215 T/H -3/4" coal
He P.: 75

Drive: Motor




mBLE 18 (continued)

Heating Air Fan (4 reguired,
including 1 spare)

3,200 std.c.f.m. of air
Pl: Atmospheric

Po: 16" O
Po: Hy
Tz 100°F.
H. P.: 16

Drive: Motor

Alr Beater (1 required)

13.2 MM B.t.u./br, to
570,500 std.c.f.h.

Tl: 60° F-

Tp: 1,200° P,

Cyclone (6 required)
17,000 std.c.f.m. of air

Solid loading - 0.5 1b./cu.ft.

O. Pe: 12,7 p.s.i.a.
O. T.: 150° m,

Exheuster (6 required)

17,000 std.c.f.m, of air
Pl: 12.7 p.S.i.&.

P2: 15.0 p.s.i.a.

Tl: 1500 F.

H. P.: 310

Drive: Steam

Beg Filter (6 required)

35,300 std.c.f.m. of eir
Size: 12t 1I,p. x 28! High
O. P.: Atmospheric

0. Ta: 150° F.

imd
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TABLE 19

10,000 BPOD Fischer-Tropsch Syntheslis Plant

goldup: 21 tons
0. Pe: 525 pe.s.i.g.
0, Te: 150° F.

esifier (4 required, including 1
pere)

spare/

gize: 10! I.D. x 22* x 2.75"

0. P.: 475 p.s.i.g.

0. Ta: 2,200° F.

Refractory lining: 9" SiC brick
Insulating brick: 9" B&W K-30
2.5 seconds residence time

Sleg Accumulator (4 required,
Including 1 spare)

Size: 10! I.D. x 1kt x 2.75"
0. P.: U475 pes.i.g.

0. To: 220° F.

Holdup time: 30 minutes

Settling Tank (1 required)

size: 150t x 150 x 6.5?
(Concrete)

size: 8% I.D. x 17* SS. Ht. x 2.75"

DETATLED EQUIPMENT LIST--Gasification

Slag Quench Water Pump (4 required,
{ncluding 1 spare)

HE. P.: 100
Capacity: 260 g.p.m.
O P: 500 p.se.lege
Temp. : 120° F.
Drive: Motor

Bailey Feeder (4 required, including

1 spare)

Size: 8.5' I.De x 35% x 3"
Capacity: 82.7 T/nr.

O. Pe: 525 DeBe.li.ge

0. T.: 150° F.

H. P.: 30

Feeder Compressor (3 required,
including 1 spare)

H. P.: 85
Temp,: 100° F.
DP 3 110 PeBelage




TABLE 20

10,000 BPOD Fischer-Tropsch Synthesis Plant

DETATLED EQUIPMENT LIST--Purification

fbsorber (7 required)

Size: 8! I,D, x 60' Packing x
2-1/4"

Pecked Height:

Upper section: 20' of 3/4"
Racschig rings
Lower section: 40! of 1-1/2"

Raschlg rings
415 p.s.i.g.
650° F.

0. P.:
0. Te:

Contact Cooler (1 required)

3-3/4* I.D. x 11' High

x 1-1/8"

Packing: 10* of 1-1/2"
Raschig rings

kis p.s.i.g.

200° F.

Size:

0. P.:
O, Te:

K. 0. Drum {cutlet - 6 required)

Size: 3' I,D. x 9% x 7/8"
0. P.: L415 p.s.i.g.
O. T.: 500° F.

Iron Oxide Tower (6 required)

Size: 10' I,D, x 18' SsS. Ht.
O. P.: U430 p.s.i.g.
0. T.: 150° F.

1,415 cu.ft. of iron oxide
sponge @ 30 1b./cu.ft.

Reactivator (7 required)

Size: 10-1/4t I,D. x 60' Packing
x 1/2"
Packed Height:

Upper section: 40! of 1-1/2"
Raschig rings
Lower section: 20! of 1"

Raschig rings
50 P.8S.1.8e
650° F.

0. P.:
0. T.:

Solution Cooler (7 required,
including 1 spare)

Type: Shell and tube, floating
head with removable tube
bundle

O. P.: 100 p.s.i.g.

Approximate surface:

1,740 sq.ft.

Hot Cerbonate Pump #1 (7 reguired)

Type: Multi-stage centrifugsl
Capacity: 300 g.p.m.

0. P.: U450 p.s.i.g.

Drive: Motor

Hot Carbonate Pump #2 (7 required)

Type: Multi-stage centrifugal
Capacity: 900 g.p.m.

0. Pa: U450 p.s.i.g.

Drive: Motor

Soluticn Reboiler (7 required)
Located in reactivator

Type: Removaeble tube bundle
0. P.: 75 p.se.i.g.
Area: U400 sq.ft.

Reflux Accumilator (7 required)

Size: 3* I.D, x 9% x 1/2"
O. Po: 50 pes.l.ge
0. T.: 650° F.

Reflux Pump (7 required)

Type: Sipgle-stage centrifugal
Cepacity: 1 g.p.m. vs. 100 ft,
Drive; Motor

H. P.: 1

Hot Carbonate Mix Tank (1 required)

Size: 6' I,D, x 6% x 3/8"
0. P.: Atmospheric
O, T.: 200° F.



TABLE 20 (continued)

Hot Carbonate Storage Tenk (2 required)

Size: 8-1/4t x 25¢ x 3/8"
0. P,: Atmospheric
0. T.: 100° F.

Solution Centrifuge (1 required
for 3 trains)

i Type: Bowl
Cepacity: 4,000 gal./br.
Drive: Motor
H. Pa: 3
Inlet pressure: 85 p.s.i.g.
§ Discharge pressure: 15 P.S.i.g.

Acid Gas Cooler (7 required)

Inlet temperature: 212° F.
Outlet temperature: 150° F.
Operating pressure: 75 DP.B.i.g.

Contact Cooler Water Pump (2
required)

Type: Multi-stage centrifugal
Capacity: 210 g.p.m.

A P: 1430 p.s.i.

H. P.: 75




' 31

TABLE 21

10,000 BPOD Fischer-Tropsch Synthesis Plant

DETATLED EQUIPMENT LIST--Synthesis Units

Synthesis Reactor (17 required,
12 primary, 3 secondary, ¢ spares)

Size: 9! x 30% x 2-1/2"

O. P.: U415 p.s.i.g.
0. T.: 550° F.

Recycle Compressor (1 required,
including 2 spares)

Cspacity: 1.87 x 106 std.c.f.h.
O. T.: 135° F.

Py: 385 p.s.i.g.

Pp: U415 p.s.i.g.

H. P.: 172

Drive: Motor

0il Circulating Pump (17 required,
12 primary, 3 secondary, 2 spares)

Type: Multi-stage centrifugal
0. Po: 430 posei.g.

Capacity: 7,700 g.p.m.

H. P.: 206

Drive: Motor
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TABLE 22

10,000 BPOD Fischer-Tropsch Synthesis Plant

DETAILED EQUIPMENT LIST-~Catalyst Preparation

Lathes (40 required, including 2
gpares)
DATES)

Cepacity: U420 1lbs./day
H. P.:

condenser (1 required)

Cepacity: 51,200 lbs./ar.
Ty 500° F.

Tos 298° F.

Area: 2,850 sq.ft.

Direct Fired Superheater (1 required)

Eydrogen Compressor (1 required)

Heat Load: 5.5 x 100 B.t.u./br.
T : 900° F.

T5: 1,110° F.

Area: 370 sq.ft.

Steam Superheater (1 required)

Capacity: 51,600 1b,/hbr.
Tl: 298° F.

Tp: 900° F.

Area: 3,000 sqg.ft.

Separator Drum (1 required)

Heat Loed: L4.7 x 106 B.t.u./br.
Cooling Surface: L4lU0 sq.ft.

Oxidizing Vessel (1 required)
Size: 11.5% I,D. x 20* x 3/4"
Stainless Steel Clad

0. P.: 50 p.s.l.g.
0. T' : l’ l]-o° F.

Capacity: 3.82 x 10° std.c.f.h.
0. T.: 100° F,

Py Q0 PeBolete

Po: 135 DeBelele

H. P.: 1,660

Debydrator (1 required)

Size: 8' I.D. x 14! x 11/16"
Adsorbent: 6,100 1b, Silica Gel.

Hydrcgen Heat Excharger (1 re-
quired)
Feat Loed: 142.3 x 10° B.t.u./br.
Tl: 100° T
Tp: 700° F.
Area: 17,000 sq.ft.

Hydrogen Cooler (1 required)

Heat Load: 8.8 x 100 Betous/hr,

Tl: 225° Fe
To:  100° F.
Area: 4,600 sq.ft.

Bydrogen Superheater (1 required)

Heat Duty: 4.7 x 10° B.t.u./nr.
T,: 700° F.

T2: 814'2° F.

Area: 550 sq.ft.
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f ' )
@ EXCHANGER SYNTHES! § WASTE ® Gt
— ] HEAT o
FEED GAS e REACTOR ] ABSORBLCR F
FROK PRIMARY RE@VERY Ir
SYNTHESI S . _ \ 6
TO REFINING
@ @ ©] ®
MSCFH | VOL. § | MSCFH [VOL. s | M3CFH VOL. § | MSCFK YoL. s
H, 5%0 33 300 28 300 28,3
co 580 33 240 - 19,2 210 19.5
co, 8.7 0.6 129.2] 1.3 19.3{ y.5 |
¥, 176 0.8 176 14,1 176 13,3 |
{
cH, 245 15 258 * 20.6 258 21,0
Cz: 26 1.6 7.6 2.2 . 9.6 2.3 ]
G °%.7 5.8 100 8.0 | 99.2] g4 | 0.8 %2
b
Cy” 2.7 0.1 5.6 0.3 0.2 tog.y 28.3
Cq 1.7 0.1 3.6 0.3 0.2 e 17.8
¢ 25| 0.2 | 2.3 { 12.6
Cy 1.0 0.1 | 1.0 5.2
= 1
¢ = 1.8 0.1 |- 1.8 9.8 |
Cs 0.3 0.02 - 0.3 1.6 |
= 0.6 0.08 0.6 8.1
C4 . 0.2 0.02 0.2 1.0
"0 3.2 0.26 3.2 16.8
1635.8 1249.6 12%.5 19.1 |

FIGURE 7~ 10000 BPO‘D FISCHER-TROPSCH. PLANT
SECOMDARY SYMTHESIS
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C.24 |

C.23
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. FIGURE i0 - THE EFFECT OF COAL COST ON OPERATIMG COST.
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