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An Experim ental Study on Operating Features of Underground
Coal Gasification Pow er G eneration System

LiChuantong

(School of Power Eng neering Nanjing N om alUniversiy, Nanjing 210042 Chia)

Abstract This paper niroduces the technical flbw of he undergmound coal gasificaton( UCG), the main can ponents
of the gas products and ther heat valies measured n UCG which is carried out by wo coaln mes belonging to Shan-
dong X iw en Coaln nesG wup Not only are the ckaned UCG gas products used as househol fuel for the 25000 fam
ilies lving n them ning area but also as fuel for pow er generaton of the genermbr setw ih the ntemal combustion
enginewhose single rated paver & 400 W. Practical operating results ndicate that the fuel consumption ncreases by
1% ~ 20% due to carbon deposit caused by nsufficient combustion in the cylinders Hence ths paper puts o and
an effective cleaning flw forUCG, sudies the mpacts of the operating parameters of the generator set on its ou fput
and the operating feaures of the UCG pow er generation systans A conclision & drawn that the UCG nternal combus-
tbn engine generators can un over 4 500 hours continuously when the low heatvalue in receved standard Q,, of the
UCG gas products ranges from 5 72M J/Nm® to 16 161M J/Nm® and the tan peratre on the cylinder under regular
operating siuatbn varies from 370C t0 420C. And a reliable technical support is provided for the generalization and
application of the generator set of the underground coal gasificatbn

Key words undergmund coal gasification ntemal combuston enging gas ckaning power generation system

1980 , 5 . 2006
23.8 10 . ,
696 () . 23 . 357 ()
. 30%
: 2007-04-23

( CPEUKF06 - 02)
(1954, s s . E-mail 1ie2003@ homail com



30

5 . 25000
R 1 400 W
. 3
2 2
2
H = = =7 AN
1 BRI SRS A 5 #VE
) Q 1
1
Tablel Componentsand bw heatvalue in received standard ofunderground coal gasification
Mo Qun /(Nm? /h)
H, 0 CH, CO, 0, N, M J/m? "
10: 00 44. 52 10. 50 8. 30 26.51 0. 56 9. 61 10. 30 1 200
8. 00 37.78 6. 23 9. 11 43.27 1. 11 2. 50 9.23 1 300
12: 00 58. 49 12. 12 10. 12 15.27 0 4. 00 13. 01 1 200
13: 00 55. 87 10. 01 8. 81 21.01 0 4.30 11. 89 1 400
14: 00 56. 06 9. 42 9.22 20. 49 0. 74 4. 07 12. 00 1 300
10: 00 44. 37 12. 09 9. 20 27.33 1. 20 5. 81 10. 66 1 800
12: 00 55. 46 14. 87 8.23 16.42 1. 60 3.42 12. 07 1 600
9. 00 16. 56 5. 10 7. 47 41.24 2. 80 26. 83 5.72 1300
10: 00 18. 76 4. 96 9. 12 42.37 3. 00 21. 79 6. 64 1 400
11: 00 45. 91 9. 62 9.32 27.01 1. 80 6. 34 10. 59 1300
1 , H, CO CH, CO, O, N,
R 4.1% ~ T3% , 0.013~ 0.020M ]

16. 161M J/Nm’,
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Tablk 2 Contentofhazardous and poisonous gases
/(mg/Nm?*)
90~ 110 90~ 120 50~ 70 130~ 1140 900~ 4200
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Fig.1 Cleaning process of product of UCG
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Fig.2 Temperature of cylinder wall with operating
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Fig.3 Temperature of cooling water with operating
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Fig.4 Fuel consumption of output power with low heat-value
' of the UCG gas products
3 . ,
8.725M J/Nm’, 4332 Nm’, 3450 W h 3285 Wh ,
11 882kJ/KW h 1.26 Nm® /kW h 30. % , 12487 kJ/KW h
28. 9%, 1. 32 Nm’ /KW h
Ty
noo—(Foo B ale-B) ()
(EA—EA)—(I—(I)B(EC—E(;)
. (Ex - EY) /} (Ew - Ey) /Y (E. - E%)
/Ja B 0~ 1
Q
: - (2
" (Ex-Ey)- (1- a)B(Ec -E:)’
s Hi
3 3 , 28. Yo,
3

1% ~ 20% .



( ) 7 4 (2007 )

5

[1]

[2]

[3]

[4]

[5]

[ 6]

3
Table 3 Summary of exergy analysis resu lts
k] /kJ N, Mo Q,
9532. %4
1.30 99. 99 0. 000 14
9531. 24
9531. 24
5574. 74 41. 51 0. 58481
3 956. 50
3 956. 50
1 258. 97 68. 18 0. 13307
2697 53
Ny, - 28.29 -
30, - - 0. 71702
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