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Abstract: Stress is one of the key factors that influence the safe and efficient development of coalbed methane (CBM). However,
there are currently limited reports on the variation of CBM reservoir stress magnitude and stress regime, and the quantitative
characterization of the inflection point of effective stress. Applying elasticity theory, based on the assumption of uniaxial strain
and considering the variations in elastic modulus caused by methane desorption, a mathematical model of stress variation of
CBM reservoir far from the borehole was established, the analytical solution for reservoir pressure at the inflection point of the
horizontal effective principal stress vs reservoir pressure curve was derived, and the variations in the magnitude and stress
regime of the effective principal stress of reservoir far from a CBM well during reservoir pressure depletion were analyzed.
The results indicate that, during reservoir pressure depletion, for the CBM reservoir where is affected by gas well drainage but
not adjacent to the gas well, the vertical effective principal stress continues to rise; the horizontal effective principal stress rises
monotonically during the dewatering only stage and first rises then declines during the gas production stage. During the
reservoir pressure depletion, the initial normal faulting stress regime of the reservoir remains unchanged; there are three and
six possible evolution modes for the initial strike-slip and reverse faulting stress regimes: from strike-slip (in the dewatering
stage) to strike- slip (in the gas production stage), strike—slip—(strike—slip— normal), (strike slip-normal) to normal; reverse-
reverse, reverse — (reverse—strike slip), reverse—(reverse—strike slip—normal), (reverse—strike slip)—strike slip, (reverse—strike
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slip) —(strike slip—normal), (reverse—strike slip—normal)-normal. For the deep CBM reservoir, with the depletion of reservoir,

there is an increasing trend of principal stress difference and reservoir permeability; for the shallow reservoir in a reverse

faulting stress regime, second hydraulic fracturing can be used to improve the reservoir permeability. The research outcomes

can provide reference for reservoir stability analysis, production performance prediction, and development plan optimization.

Keywords: coalbed methane; reservoir stress; stress regime; far-well zone; drainage and production
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Fig.4 Variations of reverse faulting stress regime during reservoir pressure depletion
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Fig.6 Schematic diagram of reservoir tensile and shear fractures in different stress regimes
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