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Study on in-situ stress characteristics of coalbed methane reservoir

in Laochang Mining Area, eastern Yunnan
XING Yanan"*?*, ZHANG Songhang'** TANG Shuheng'**, GUO Yingying'***, YU Tiancheng'** ZHU Weiping*
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Abstract : The characteristics of in—situ stress is critical for coalbed methane exploration and development, especially for fracturing design.
The paper is devoted to explore the distribution characteristics of in—situ stress in Laochang, eastern Yunnan. Based on log data, rock me-
chanics test and hydraulic fracturing curve, using Anderson model with added stress term, the in—situ stress of coalbed methane reservoir
in Laochang area was calculated. The distributions of in—situ stress and its influence on reservoir permeability were also analyzed. The re-
sults show that the in—situ stress of coal reservoir in Laochang Mining Area is between 10 and 30 MPa, which is defined as high stress
zone. The maximum horizontal principal stress (o), the minimum horizontal principal stress (o, ), and the vertical principal stress
(o) increase with the depth. As the increase of depth, the dominate stress field gradually turns from horizontal principal stress into verti-

cal principal stress, with transition point at 800 m. When depth is less than 800 m, the horizontal stress is largest, which indicates that
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the strike=slip faults( oy >0y >0, ) are active and coal seam is in compression state. When depth is higher than 800 m, the vertical stress

is the largest,where is mainly the normal faults( oy >0, >0, ) ,the vertical stress is the dominant stress and the coal seam is in the tension

state. The results also show that the lateral pressure coefficient is within the inner and outer envelope of China and Hoek—brown. With the

increase of depth, the lateral pressure gradually decreases from above 1 to below 1 at the depth of stress transition zone. Permeability at

different depth is also determined by in—situ stress. When depth of coal seam is less than 800 m, the pore closes gradually under the ac-

tion of compressive stress and the permeability decreases exponentially with the increase of depth. When depth is larger than 800 m, the

vertical principal stress is the main factor to determine permeability. Reservoir is in tension stress state and nature fractures develop verti-

cally. As nature fractures open under the effect of vertical principal stress, permeability increases with depth. The variation of permeability

at different depth is basically the same as that of stress field.

Key words: Laochang Mining Area; coalbed methane; in—situ stress; side pressure coefficient; permeability
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Fig.1 Structure outline in Laochang Mining Area
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Fig.2 Relationship between reservoir pressure and depth
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Table 1 Test results of mechanical parameters of coal and rock
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Table 2 Rock mechanics parameters
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Table 3 Value of additional tectonic stress

J4 5201 WE/m  oy/MPa  o,/MPa v o,/MPa o P/MPa  S,/MPa S,/MPa
7+8 685.38 28.57 18.54 0.37 18.51 0.89 5.76 4.83 14.86
LCO1 9 706.00 30.75 19.70 0.37 19.06 0.90 6.35 5.51 16.55
13 731.75 30.06 19.59 0.35 19.76 0.82 6.15 5.80 16.27
19 792.50 27.11 18.42 0.37 21.40 0.89 5.86 2.56 11.25
8+1 644.25 15.49 11.79 0.37 17.39 0.89 5.69 -1.16 2.53
LCO2 16 698.25 20.09 14.45 0.36 18.85 0.92 7.36 0.43 6.07
18 724.00 12.36 10.86 0.35 19.55 0.88 7.46 -3.21 -1.72
7+8 617.03 19.05 13.39 0.36 16.66 0.90 6.60 1.17 6.83
103 9 634.94 22.49 15.17 0.36 17.14 0.90 7.68 2.50 9.82
i 7+8 723.25 17.67 16.08 0.32 19.53 0.92 8.49 2.66 4.25
Lo 19 834.50 21.84 19.69 0.36 22.53 0.89 9.78 3.36 5.51
7+8 686.95 16.62 14.08 0.37 18.55 0.90 8.07 0.28 2.82
Heos 19 812.30 19.13 16.50 0.35 21.93 0.93 9.52 0.49 3.12
7+8 717.85 21.81 16.20 0.36 19.38 0.93 8.43 1.89 7.50
Leos 19 839.15 19.27 17.50 0.36 22.66 0.91 9.84 0.70 2.47
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