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Evaluation method of coalbed methane reservoirs based on evidence theory

XU Gangl, DU Wenfengl, JI Chaohui’

(1. College of Resources and Safety Engineer, China University of Mining and Technology, Beijing 100083, China;
2. Chongging Branch, China Coal Research Institute, Chongging 400037, China)

Abstract: This paper introduced D-S evidence theory in evaluation of coalbed methane reservoirs to solve the un-
certainty problem due to randomness, faintness and data lacking of reservoirs parameters in evaluation of CBM
reservoirs. The evaluation model of CBM reservoirs is set up based on evidence theory and the detailed arithmetic
of evidence theory is brought forward, and according to some decision making rule the coal reservoir in south of
Qinshui Basin has been evaluated, and the best favorable area for CBM development has been affirmed. The results
show that the model can solve the problem of uncertainty and make evaluation results more reliable and precise.
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Table 1 The evaluation index of CBM recoverability in Qinshui basin
m 02 my 0.6
mp 0.4
m,;/m 0.3 >6 5~6 4~5 3~4 <3
m, 0.2 (Rimax)M22 /% 0.4 >2.5 1.9~2.5 1.2~1.9 0.9~1.2 <0.9
Ma3 0.3
m 03 _}mmiz 0.4
mM3,/10~ pm 0.6 >5 1~5 0.5~1 0.1~0.5 <0.1
my/m*t" 0.4 >15 12~15 9~12 6~9 <6
my; 0.3 » 0.25 >10 8~10 6~8 4~6 <4
Myy/kPa-m
mss/%  0.35 >90 80~90 70~80 60~70 <60
*2 EBETERZHVEBHEESERK
Table 2 Certainty distribution of bottom factors
1 2
Hs Hy Hy H, H Hs Hy H; H, H Hs Hy Hy Hy H,
m, my 0.8 0.1 0.1 0 0 0.8 0.1 0.1 0 0 07 02 0.1 0 0
mp 0.8 0.1 0.1 0 0 0.8 0.1 0.1 0 0 07 0.1 02 0 0
My 0.1 0.7 0.2 0 0 0.1 0.8 0.1 0 0 0.1 08 0.1 0 0
m; My, 0.8 0.1 0.1 0 0 0.8 0.1 0.1 0 0 0.8 0.1 0.1 0 0
My 0.8 0.1 0.1 0 0 0.8 0.1 0.1 0 0 0.8 0.1 0.1 0 0
m, ms; 0.8 0.1 0.1 0 0 0.9 0.1 0 0 0 0.8 0.1 0.1 0 0
M3z 0.6 02 0.2 0 0 0.7 02 0.1 0 0 06 03 0.1 0 0
My 0.8 0.1 0.1 0 0 0.9 0.1 0 0 0 0.8 0.1 0.1 0 0
my My, 0.7 02 0.1 0 0 0.8 0.1 0.1 0 0 0.7 02 0.1 0 0
My3 0.6 02 02 0 0 0.7 0.2 0.1 0 0 06 02 02 0 0
3 BEBRFMESAUEENMRE
Table 3 Creditability distribution of CBM reservoir assessment
1
Hs H, Hy  H, H, Hs H, Hy  H, H Hs Hy Hy Hy H
m, 0.25 0.015 0.015 0 O 0.72 0.25 0.015 0.015 O 0 0.72 0.2 0.03 0.03 0 0 0.74
m, 0.08 0.005 0.002 0 0 0913 007 001 00015 0 0 092 0.07 0.010.0015 0 0 0.92
m; 045 005 004 0 O 0.46 0.46 0.066 0.024 O 0 0.45 0.65 0.08 0.02 0 0 0.25
my; 0.78 0.053 0.008 0 0 0.159 0.812 0.05680.0065 0 0 0.125 0.880.053 0.008 0 0 0.059
m 0.82 005 0008 0 O 0.122 0.9 0.044 0.006 0 0 0.051 0.94 0.04 0.006 0 0 0.014
2 3 4 5 6
3000 m*/d TL-006
10 364 m*/d
3 000~5 000 m*/d PZ-1 PZ-4
1000 m*/d PZ-2 PZ-3
9428 m’/d 8500 m’/d
D-S
D-S (
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Table 4 Comparative accuracy of discriminating the

water-bursting source quickly of Gugiao coal pH TDS
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