Appendix H

Scale-up and comparison of design cases
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Economic Comparison of the Cases

The table bafow it a braekdown of the installed capltal cost for each of the sl casas
Inet including the powsr plant, Cage 7} with a fixed 2leohol produstion raquiramant. The
costs are for the x1 sgale, The zix cases are the follgwing:

Tase 1 - Texace Gasifleation angd Stears Paformaticn

Case 2 - Lurgi Gasification

Case 3 « Gteam Reformation Chnly
Caze 4 - Texaco Gasification Qnly
Cass 3 - Sheli Gazificatien Only

Case § - Shell Gasification and Steam raformatian

fall Costs in WAL}

Cryagénic Dxvoen Blant
Coal Praparatinn
Gasification

Slag Handling

Syngas Heat Racovary

Gea Turblnes

Seeam Turbinas

Exhaust Gas Haat Racovery
Comprassars

Rectizal

Claus

Begvron

Steam Reformer

Pressure Swing Adsorption
Sour Gag Shilt Converter
Alcohol Synthesia

D02 Aemowel

Total

Caze ]

g%.3
40.9
158.7
30
4.6
45.0
22.1
8.5
b1

+4.9
140.2
2.2

Casg 2 Cage 3

2127
e
653.4

356.4
468
29.8

218.8

T15.5
29.7
5.4

20,6

47.2

3.5

18171

339

90,3
2.2

47.2
£6.9

335.9

Caza 4

155.0
1.4
195.9
3.7
5.6
45.1
6.4
2.3
0.4

513

12.5
2.7

47.2
26.9

650.3

Casa 5

- 1O
41.9
183.2
3.6

9.4
44.9
25.8
a.7
5.6

54.4

12.2
2.8

4.3

47.2
25.9

629.9

case &

48,4
19.8
825

.2

3.3
44.9
17.9
11.40
o). 8

14.5
7.5
1.8

27.B

47.2
6.9

+16.6



Table H.1 Block Cost Eragkdown far Varying Plant Capacities

Caze #1

Seafe factor
Cryo. Plant

# troins

Ceoal Prep.

& fraing
Texaco Gasifiar
& trains

Stag Hand.
SGHR '
Gas Turbknes

# trams

Steam Turbinges
# trains

EGHR

# traing
Comprassors
Rectisol

Claus

Beavan

Steam Beformer
Aleobol Syn.
02 Ramowval

Tatal Cap. Cost

1
88.33
2
40,80
3
166.70
4
3.00
4,57
45,03
1

2214

1
9.20
1
54.03
34.88
10.25
3.2
15.85
47.21
26.86

~ BEZ.BO

2
161.55
3
70.08
G
274.22
7
4.70
7.18
71.65
1
35.22
1
15.75
’
104.74
-B4.73
165.08
C3.48
27.80
£9.85
4218

a53.96 1,
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4
323.10
G
122.07
12
£48.43
14
7.38
11.26
143.3%
2
55.04

1
25,08

1
20816
B5.37
2824
LR
42 .08
103.33
66.14

F7E.B8

8
£286.82
14
211.08
23
1,057.69
27
11.58
17.67
286.61
F.}
112.08
2
BO.11
2
415.08
124,75
39.60
§.53
83.67
152.86
103.78

3.311.88



Table H.2 Block Cost Breakdown for Varying Plant Capacities
Cage 2

Scale factor 1 2 4 g

Cryo. Plant 212.73 425 46 831.91 1,644.19
# trains 4 2] 15 28
Coal Prep. 77.53 121.66 190.91 299.57
Lurgi Gasifier G683.40 1,270.50  2.504.70 4 97310
# rafns 18 17 g9 137
Gas Turbinas 306.41 GER.486 1,381.19 2.675.89
& traipz 5 a 17 33
Staam Turbines 45.83 8387 170.37 320.84
# trains 1 2 3 5
EGHR 28.62 52.24 11849 226.78
& trains 1 2 4 7
Compressors 216.61 431.97 8617.11 1,720.42
Ractigal 115.84 18111 284 50 446,43
Claus 28.70 4B8.61 73.14 114.77
Beavon 8.40 10,04 19.75 24.72
P.S. A, 20,81 32.34 5078 72,63
Alcohal Syn. 43121 E9.85 103.33 162 86
G2 removal 4.54 712 11.18 17.54
Totad Cap. Cost 1,817.14 3 A438.22 6,567.31 12,696.78
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Table H.3 Block Cost Broakdown for Varying Plant Capacities

Case #3
Senie factor
Gas Turbines
# traina
Steam Turbines
# traimns
EGHR

# trains
Compressors
Ractizcl
Reformar
P.5.A.
Aleohal Syn.
CO2 remaval

Total Cap. Cost

1
45 02

5.83
1115

BV¥.47
2578
20.29
22.18
47.27
25.86

336.89

2 4
7163 143.28
1 2
15.80 25.14
t 1
17.73 281

i 1
112.68 224.02
40.45 63.47
157.20 273.69
34.20 54.61
69.85 103.23
42.18 66.14

§62.23 981.88
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g
286.51
4
40,01
1
BE.43
2
446.62
99,60
476.53
£5.69
152.86
103.78

1,748.10



Table H.4 Block Cost Breakdown far Varying Plant Capacities

Casa #4
Jcale factar
Crya. Plant
¥ troins

Coal Frep,

# trains

Tex. Gasifier
# traing

Slag hand.
SGHR

Gas Turhinas
¥ trains
Steam Turbings
& trains
ESHR

& trains
Compressors
Rectisol
Claus
Beavon

Sour Gas Shift
Aicohol Syn.
C02 removal

Total Cap. Cost

L
129,02
2
§1.38
4
195.87
&

3.65
E.58
45,10
1
25.45
1

8.,

A
80.37
51.28
12.5%
2.69

. 4.38
47.M1
26,86

880,27

2
218.04
4
88.70
g
391.74
10
§.74
8.76
71.75
1

4G 49
1
14.18
1
119874
80.47
19.63
4.23
6.87
69.85
42.15

4
436.03
3
155,32
16

744 20
19
.00
13.74
143,51
2
64,42

1
22.87

1
23815
126,27
J0.80
6.63
10.78
103,33
G614

1,182.33 2,171.06

343

3
BE2.7Q
15
271.33
31
1,445.43
37
14,132
21.56
287.01
4
T2B.B3
2
48.132
2
476,30
198,14
48.33
10.41
18.92
152.86
T03.78

4,076.87



Table H.5 Block Cost Brsakdown for Warying Flant Capacities

Case #5
Scate factar
Cryao. Flant

¥ trains

Coal Prep.
Shell Gasifier
& traing

Slag hand.
SGHR

Sas Turbines
# trains
Steam Power
# trains
EGHR

¥ treins
Comprassnms
Rectizal
Claus .
Baavon

Sour Gas Shift
Aleohal Syn.
CO2 remaval

Total Cap. Cost

1
103.26
2
a1.87
153,24
2

3.57
5.45
44.92

1

28.81
1

873

1
85.47
5,42
12.21
2.63
4.27
47.21
26.86

629.92

2
. 2DE.52
4
50.02
386.47
4
5.60
8.55
71.47
1
41.08
1
13.89
1
127,77
85.39
i9.18
4.13
6.71
69.85
42.15

1.138.72 &,
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4

39419

7
78.48
T37.66
7
8.7%
13.41
142,94
2
65.33
1
22.08
1
253.09
1332.99
30.07
.48
10.53
105,33
66.14

DEBE.5Y

8
728.37
14
123.18
1475.30Q
14
13.78
21.08
285 .88
4
120.67
2
44.19
2
503.60
210,25
47.18
10.16
16.52
152.86
103.78

3,926.76



Tabie H.8 Elock Cost Breakdown far Varying Flant Capacities

Case B
Scale factor
Cryn,. Plant
¥ trains

Coal Prep.
Shell Gasifier
¥ trains

Stag hand.
SGHR

Gas Turbines
& rains
Steam Turbines
# trains
EGHR

¥ rains
Cornpressors
Ractizol
Claus
- Baavon
Reformer
Alcohol Syn.
202 remewval

Total Cap. Cost

1
43.44

19.45
92.53

2.18
3.32
44.92

17.86

10.98

5056
14.45

7.48

1.81
27.78
4.1
26.36

416.61

2
98,89
2
30.52
185.05
2
342
5.22
71.48
i
28,41
1
17.46
1
96.68
22,68
11.89
. 2,62
48.37
692.8E
42.18

734.38

4
197.78
4
47.90
37010
4

& 36
8.198
14295
2
46.21
.
27.78
1
180.84
35.58
18.35
2.395
24,22
103.33
66,14

1,247.78

345

&
A77.49
Fi
7h.16
o641
7
8.42
1Z.85
285.91
4
a0.41
2
55.57
2
231.88
&65.84
28,79
6.20
146,83
152.86
103.73

2,488.20



Fable H.7 EBlock Cost Breakdown

LCase #7
Soale factar
Cryo. Flant
# trains
Coal Prep.
# Irafns
Tex. Gasifler
# frams
Slag hand,
SGHR
Gaz Turbines
# traing
Staam Turbines
£ trafns
EGHR
# trains
Compressors
Ractisol
Claus
Baavon

" Sour Gas Shift
Aleghal Sy,

Total Cap. Cost

1E2.62
67.76
274.22
4.44
.73
215,24
52,62
45.78
72.22
52.30
15.20

- 3.27
11.09
17.88

1.005.40
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Tabla M.Ba Manufacturing Cost lor Varying Plant Capacities $fqal

Scale Casa 1
1 1.1
%2 0.BE
wid 0,80
*a 475

Cosa 2 Caze 3a

1.52 .90
142 Q.80
0,74
0.68

Caas 3b
0.7
ng2
0.66
Q.52

Caza 4
1.09
088
Q.90
.34

Table H.&b Manufecturing Coat tor YWarying Plant Capacitios $/L

Scale Casa 1
#1 Q.27
X2 023
#d 021
wE 0,20

Case 2 Case 3a

0.4z .24
.57 ozl
0,19
g

Cass 3t
019
018
.18
014
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Case 4
0,29
0.2
024
0,22

Caen §
1.08
it.94
1
Q.80

Casa &
0.28
0,26
.22
.21

Cagg &
0.84
.76
0.7
056

Coza B
0.22
.20
0.19
0,17



