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Study on stress sensitivity of coal reservoir during drainage of coal-bed
methane well in Southern Qinshui Basin

LIU Hui-hu' SANG Shu=un’ FENG-Qingding’ HU Baodin' HU You-biao' XU Hong-ie' CHENG Qiao'

(1. School of Earth and Environment Anhui UfiiverSity of Science & Technology Huainan 232001 China;2. School of Resource and Earth Science China
University of Mining & Technology Xuzhou 221008 China33. Jinzhai Surveying and Mapping Company Zibo 255000 China)

Abstract: Coal samples from Southern Qinshui Basin were sampled and experimental study on stress sensitivity under
different experimental condition was performed in order to analyze stress sensitivity and affecting factors on permeabili—
ty of coal reservoir at different stage of coal-bed methane drainage. The results show that permeability of coal samples
decline 50% —70% when the effective stress increase from 0 to 10 MPa and the loss of coal reservoir permeability is
about 10% when the effective stress increase from 10 MPa to 20 MPa. The stress sensitivity of coal samples are rela—
tively stronger when the effective stress is below 2. 5 MPa. The damage coefficient of permeability increase quickly and
the loss of permeability is about 20% —30% of the initial permeability from coal samples when the effective stress in—
crease to 3.5 MPa. The stress sensitivity is strongest when the effective stress increase from 2.5 MPa to 9 MPa. The
damage coefficients of permeability decrease quickly and the initial permeability from coal samples lose 60% when the

effective stress increases from 3.5 MPa to 9 MPa. The damage coefficient of permeability decrease slowly and the loss
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of permeability is about 10% of the initial permeability from coal samples when the effective stress beyond 9 MPa. The

damage rate of permeability from coal samples is between 30% and 65% and the critical stress is 7 MPa to 11 MPa.

The permeability of coal samples increase with increase of pore pressure when the effective stress is relatively lower

and constant. The permeability of coal samples decrease with the decline of effective stress and increase of pore pres—

sure when the confining pressure is constant which is related to the variation of permeability caused by the variation of

effective stress and pore pressure on coal reservoir.

Key words:Southern Qinshui Basin; coal-bed methane ; drainage ; coal reservoir permeability ; stress sensitivity ; effec—

tive stress;pore pressure
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Table 1 Basic data of coal samples

o /ecm
/10 =B m?
1 5.02 2.52 1. 826
7-13
N 32 5.21 2.52 1.815
33 4.27 2.52 0.179
14-15 34 5.26 2.52 0.521
35 4,43 2.52 3.040
16 —20 36 4.49 2.52 1.205
37 5.01 2.52 0.364
38 6.10 2.52 0.283
° 39 3.70 2.52 0.751
40 4.40 2.52 3.150
(5 MPa) 8.5 MPa
1
3 o
o 40 32 ( ) °
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Fig. 3 Variation of damage rate of permeability with effective 4

stress for coal samples . o . .
Fig. 4 Variation of permeability with pore pressure
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Fig. 5 Variation of permeability with pore pressure and
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