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Controls and quantitative characterization of stress sensitivity for coal seams

WANG Jinghui', MEI Minghua®, LIANG Zhengzhong' , WANG Huajun’

(1. School of Chemistry and Chemical Engineering, Yulin University, Yulin, Shaanxi 719000, China;
2. Second Gas Production Plant, PetroChina Changqing Oilfield Branch Company, Yulin, Shaanxi 719000, China)

Abstract; The stress sensitivity of coalbed methane reservoirs is strong, which has an important influence on the
development of coalbed methane. Natural coal samples from different blocks were used to carry out stress sensitivity
experiments, and two parameters, stress sensitivity coefficient and permeability damage coefficient were applied to
evaluate the degree of stress sensitivity of coal samples. The stress sensitivity effects of coal rank, permeability and the
gas pressure of a coal reservoir were studied. The results showed that when R is lower than 1.7%, the lower the coal
rank is, the greater the degree of stress sensitivity is and the higher the extent of the permeability damage. When R, is
higher than 1.7%, the higher the coal rank is, the greater the degree of stress sensitivity is and the higher the
permeability damage is. The empirical formula, put forward by this paper, between initial permeability and stress
sensitivity coefficient can be used to predict the stress sensitivity coefficient of coal samples, which is convenient
for pilot application. The lower the pressure of a gas reservoir is, the higher the permeability, which is advanta-
geous for CBM development. However, lower gas pressure results in a slightly higher stress sensitivity coefficient
and permeability damage coefficient, so avoiding stress sensitivity is important.
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Fig.1 Relationship between effective stress and permeability
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Table 1 Basic parameters of coal samples of different ranks from
the southern Qinshui Basin and the eastern margin of Ordos Basin
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Fig.2 Relationship between effective stress and permeability
of coal samples with different coal ranks in the southern
Qinshui Basin and the eastern margin of Ordos Basin
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Fig.3 Relationship between permeability and effective stress
of samples with different initial permeabilities in the southern
Qinshui Basin and the eastern margin of Ordos Basin
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Table 2 Initial permeability and stress
sensitivity coefficient of the 4 coal samples
from the southern Qinshui Basin and
the eastern margin of Ordos Basin

R,/% ko/107% pm? C/MPa™!
2.1 0.05 0.33
2.2 0.20 0.25
2.0 0.29 0.20
2.1 0.53 0.18
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Fig.4 Relationship between initial permeability and stress

sensitivity coefficient of coal in the southern Qinshui Basin
and the eastern margin of Ordos Basin
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Fig.5 Effects of gas pressure on stress sensitivity and permeability damage content of coal

samples in the southern Qinshui Basin and the eastern margin of Ordos Basin
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