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Abstract: The weights of evaluation indexes were confirmed by grey correlation analysis. Single—
factor fuzzy evaluation was determined by multi-stage and trapezoid membership function. Fuzzy
comprehensive evaluation model for the feasibility study of CBM development was established.

Based on the fuzzy comprehensive evaluation model CBMES ( coal bed methane evaluation
system) was developed by using Matlab and it was employed to evaluate the CBM development
feasibilities of seven main coalfields in Liaoning Province. According to the evaluation results the
weights of coal permeability and methane content are higher. Other indices such as thickness of
coal bed coal rank resource capacity resources abundance coal bed pressure and burial depth
are ranked in descending weight order. The feasibility of CBM development ranked in descending
order is: Fuxin coal field Tiefa coal field Fushun coal field Hongyang coal field Shenbei coal
field Kangping coal field and Nanpiao coal field. The results are in agreement with the in situ
condition which shows the rationality of fuzzy comprehensive evaluation model for the CBM
development feasibility.
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Table 1 Neutral indicia classification of CBM development feasibility evaluation
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Table 2 Maximal indicia classification of CBM development feasibility evaluation
I I I I\
/(m’et™) <3 3~8 8 ~12 >12
/m <3 3~5 5~8 >8
/(10° m%) <30 30 ~ 300 300 ~3 000 >3 000
/(10* m® *km %) <0.5 0.5~1.0 1.0~3.0 >3.0
/mD <0.01 0.01 ~0.1 0.1~1 >1
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Table 3 Indicial parameters for the evaluation of Liaoning province coal fields
mD MPa m m (10° m*) (10° m’<km™)  (m’<t™")
SM FM WY 0.12 8.96 700 3.22 40 0.23 11. 06
HM 0.03 3.3 530 11.82 10 0. 38 2.94
CY 0.23 6. 62 400 3.67 100 0. 69 7.81
CY 0.19 2.6 470 8.93 5 0.12 1. 47
CY 0.41 7.24 630 8.75 80 0.57 5.81
QM 1. 89 3.77 830 44 50 0.56 12.97
QM 0.43 0.51 740 8.8 2 0.03 2.63
Matlab 3
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Fig. 1 Weights of coal reservoir indices
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Fig. 2 Weights of CBM resource indices
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Fig. 3 Indicial weights of Liaoning CBM development
feasibility evaluation
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Table 4 Indicial memberships of Hongyang
CBM development feasibility

/mD 0.02  0.98  0.00
0.00 0.60  0.00
/MPa 0.79 0.21  0.00
/m .00 0.00  0.00
/m 0.00 0.04 0.9
/(10° m’) 0.00 0.0l  0.99
/(10* m*+km™) 0.00 0.00 0.46
/(m*et™") 0.77  0.24  0.00
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Fig. 4 Comprehensive evaluation results of Liaoning
CBM development feasibility
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