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Fig. 1 Sketch map of mechanical analysis in place about coal reservoir (after Chen Zhenhong,2007)
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Table 1 Sample parameters of stress sensitivity
experiment from Qinshui basin
was | mx | xw HiE | KE |(FLEE BB
(em) | Cem) | (%) | (X10 %pm?)
1 FEIE T 2.50 3.91 3.45 0.220
2 HE THE 2.49 3.52 2.90 2.880
3 EE | TR | 2.50 | 3.98 | 4.50 0. 060
4 B B AE 2.50 4. 20 3.20 0.041
5 BEE | JBAE | 2.49 | 4.71 | 3.10 1.100
6 Bk TR EE 2.49 3.21 5.05 0.099
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Fig. 2 Flow diagram of stress sensitivity experiment

about coal reservoir
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Table 2 Data of dry coal-core stress sensitivity experiment

N KRB EE K/K KR
TR (I MPa) | P Sm =SB
2.0 1. 000 1. 000 1. 000
3.0 0.704 0. 706 0.616
4.0 0. 486 0.523 0.367
5.0 0.331 0. 319 0.219
] e 4 R 6.0 0.178 0.208 0.133
7.0 0.145 0.175 0. 086
8.0 0.085 0.109 0.058
9.0 0.038 0.075 0.041
10.0 0.018 0.062 0.031
9.0 0.018 0. 059 0.031
8.0 0.020 0. 086 0.036
7.0 0.028 0.092 0.043
6.0 0.052 0.105 0. 059
FELFE e 5.0 0.105 0.128 0.083
4.0 0.164 0.142 0.125
3.0 0.279 0.174 0.221
2.0 0.437 0.251 0.433
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Fig. 3 Permeability change of dry coal-core with

confinement pressure increasing
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Fig. 4 Permeability change of dry coal-core with

confinement pressure decreasing
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Table 3 Data of wet coal-core stress sensitivity experiment

N H _ )ﬂlﬁ(ﬁ\(’?@i K/K; 9@%?%
S5 B Bt T 4 Fedh 5 b 6
MPD) (5, =37.5%) | (Su=15.2%) | (Sy=50.5%)
2.0 1. 000 1. 000 1. 000
3.0 0. 340 0.496 0.415
4.0 0.164 0.307 0.218
5.0 0.097 0. 180 0.119
B ER R | 6.0 0. 055 0.102 0. 066
7.0 0.029 0. 064 0.035
8.0 0.021 0.042 0.025
9.0 0.013 0.030 0.013
10.0 0. 004 0.025 0.011
9.0 0.008 0.028 0.011
8.0 0.013 0. 036 0.012
7.0 0.018 0.053 0.018
1 6.0 0.023 0. 080 0.024
5.0 0. 040 0.097 0.037
4.0 0.071 0.130 0. 056
3.0 0.130 0.197 0.092
2.0 0.214 0.335 0.187
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Fig.5 Permeability change of wet coal-core with

confinement pressure increasing
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Fig. 6 Permeability change of wet coal-core with

confinement pressure decreasing
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Table 4 Parameter list of coal reservior in Fanzhuang brock, Qinshui Baisn
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Fig. 7 Numerical simulation of CBM production

affected by stress sensitivity
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Fig. 8 Production simulation comparison of different

permeability CBM reservior affected by stress sensitivity
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Stress Sensitivity of High-rank Coalbed Methane Reservoir
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Abstract

Water facies in coal beds has been a critical problem in coal development and has been received a wide
attention because it makes more complicated stress sensitivity of coal reservoir. This study analyses
characteristic of stress sensitivity of coal beds by an experiment on dry and wet samples from coad beds,
and its influence on productivity of gas well using digital modeling. The research shows distinctly
irreversible, intensive stress sensitivity of coal reservoir. It was proved that the gas permeability decreased
about 90% with efficient pressure increasing from 2 MPa to 10 MPa; the lower the initial pressure, the
more intensive stress sensitivity., The permeability of coal rock could not be restored completely even if
efficient pressure was lowered. Existence of water facies makes stress sensitivity much intensive. The
experiment shows that the permeability of the wet samples decreased 66. 0%, 50. 4% and 58. 5% with
efficient pressure increasing from 2 MPa to 3 MPa, while the permeability of a couple of the dry samples
decreased averagely by less than 50%. Meanwhile, stress sensitivity was continuously intensive with
increasing of water saturation. The sensitivity of coal beds greatly affects output of oil well: the worse the
permeability of original reservoir is, the greater the sensitivity influences over output of coalbed gas.
Therefore, during the production of coal beds, especially at the beginning of discharge and mining,

increasing pressure difference doesn't advance the output of coalbed gas.

Key words: coalbed reservoir; stress sensitivity; water saturation; numerical simulation; production





