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Technical and economic analysis of underground coal gasification

combined synthetic liquefied natural gas
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Abstract : In order to analyze the economic feasibility of the technology of underground coal gasification combined synthetic liquefied natu-
ral gas (UCG-LNG) ,based on the experimental data, taking thecUCG—LNG project with an annual output of 200 million cubic meters
LNG as example,the project’s total investment,items and percentage of each item in the engineering cost and LNG production cost were
calculated ,and the project’s sensitivity was analyzed. The results showed that the total investment was about RMB 1. 87 billion, of which
88.3% was engineering fee,while in the engineering fee|the total investment of air separation equipment, coal gas purification equipment
and equipment of liquefied natural gas was up to 69.5%"In the condition of the LNG sale price was 3.21 ¥ /m’ ,the project’s pre—tax in-
ternal rate of return (IRR) was 10.90% ,the investment recovery period was 9. 85 years (including 3 years of construction period) ,it was
economically feasible. Sensitivity analysis showed that the LNG’s sales price had the most evident influence on the project’s IRR.
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Fig. 1 UCG-LNG process flow
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Table 1 Coal quality analysis

A TEH I/ % O/ HHEE  WEE/
M, A, V., FC,, C,, H,, 0 N, S (MJ - kg™") HEE/C (kg-m™)
28.30 20. 24 23.00 28. 46 37.73 2.56 8. 84 0.50 1.83 14. 96 1200 1.43
R2 0,/C0, SUESAS
Table 2 Coal gas composition in the O,/CO, gasification test
Iy H, co €O, N, 0,
IRFRIT B % 30. 18 ~30. 47 8.99 ~11. 15 8.90 ~9.65 47.88 ~50. 84 0.36 ~0.69 0.03 ~0. 08

®3 SER

Table 3 Gasification indexes

i H Bl
BATIRSIRHE/ (kg - m™) 0.73
PSR CO, THEE/(m® - m™?) 0.17
RS 0, AR/ (m® - m™) 0.31
B H/ (m® - kg™ 1.37
A % 73
AR/ (Hm® - h) 20. 37

T IR IR BT
PNEIS R IHITEE00 PSR S S DR N LR P S
SMERLER FUREZE AP, AT H 1 7= b T 42 4
TIAER T 25 ), H bR 5 B KR M ks WLk
4o LEETEIE AT ISR H A7 9 AR U
Bt 3. 21 J0/m’ (BRHEIRBL T, T ) A3 55
B
x4 BRWHHRASHENSE

Table 4 Natural gas sales price in target markets

BT RIREMHE/(JC - m™)
(X3%) J& R TR *H
WEEH 1.82~2.18  2.976 ~3.296 3.56
K[ 2.26~3.39  3.34~4.00 3.50
kxR0 2.40 ~3.60 4.13 4.59(FHA M 4.29)
e 2.28 ~3.90 3.23 3.65
Kt 2. 40 3.47 4.77

4) Hofth, EEERTIAIEATI 0,/CO, HTF S AL
JEHRES , I SARBE IR AL RIS, A=
TERERS 20 660 J7 m® BT H , 4FFEIE &R 118. 96
Jit, 5B 4T A 8 000 h, JEAF AL K 5 £ SR FH I 18
TSI S BLR N 17% |30 2 @B 4E 3B L 2
RN o S B AAE B 5% , AR SB BN # Fi
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Table 5 Investment composition and proportion

of major production items

i H T/ 178 it/ %
Rt 4 682 5.40
ZorEE 22 577 26. 10
A E 9 000 10. 50
TR AL B 5 600 6.50
EE S 18 052 20. 90
ot fh g 6 000 6. 90
WACRIR TR 13 823 16. 00
R RE 1797 2.10
AL S, 2 000 2.30
rh e il 2928 3.40
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i B e, B T AR R AR Y
JRAAE B 6
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Table 6 Cost composition and percentage of natural gas

=i /T mi b/ %
W] 0.515 26.20
WETIH 0.372 18.90
SRRHRE 0.333 17.00
JERHE 0.240 12.20
i iR 0.172 8. 80
B AR A 0.076 3.90
KA BE A B 0. 069 3.50
P A2 0. 060 3.10
HAbLA LB H 0.038 1.80
HoAt 3 2% 0 0. 029 1.50
R 0.028 1.40
K 0.024 1.20
R 2 0. 006 0. 30
BB R 0. 004 0.20
St 1.962 100. 00

3.3 HEBESH
FEAT TR0 R B JE R 1 | SR 2R 2 B0 i BURR
ﬁﬁﬁ%‘ﬂi‘ XTI H IRR W52 M 715, PR
WA R A KRB, BRI, RIRRUE

WAy BEA AT IH KRR R, 45 31 i 1 fﬂg,}ﬁﬂ;ﬁ%ﬂwﬁj&/\,m%m@ 7. KHE
74.30% o AL IRR 2R E RN 2 s,
®7 HREESZEX IRR RETHEHZME
Table 7 Effect of sensitive factors on IRR and its change rate
il S FAE % IRR/% IRR 2463/ % TR R R I 1L
10 13. 68 25.50 2.56
5 12.33 13.12 2.62
HE M -0.30 3.2 70/m’
-5 9.40 -13.76 2.75
-10 7.81 -28.35 2.84
10 9.30 -14.68 1.47
5 10. 07 -7.61 1.51
e Eitdiy 5.50 196 983 Ji G
-5 11.78 8.07 1.62
-10 12.74 16. 88 1. 69
10 12. 88 18.17 1.80
) 5 11. 89 9.08 1.83
AEA T -4.40 19751 Ji m?®
-5 9.87 -9.45 1.89
-10 8.80 -19.27 1.93
10 9.98 -8.44 0. 84
5 10. 45 -4.13 0. 83
VRN Y EINEIPIES TN 9.80 24 192 J7JG
-5 11.35 4.13 0.82
-10 11.79 8.17 0. 81
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Fig. 2 Relationship between the change rate of influencing

factors and the change rate of IRR
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