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Abstract:

Understanding of the variation law of reservoir stress field is essential to many
engineering problems during coalbed methane extraction, such as coal seam permeability,
borehole wall stability, fracturing optimization, pulverized coal prevention and control,
interlayer interference, fault reactivation and so on. Previous studies have focused on
the initial stress field of coalbed methane reservoirs. While our understanding of the
dynamic evolution law and control mechanism of reservoir stress is rather insufficient,
which restricts the efficient development of coalbed methane in China.

This research project takes the coalbed methane reservoirs in the southern Qinshui
Basin as research objects and aims to reveal the dynamic evolution law and control
mechanism of reservoir stress during coalbed methane reservoir depletion. This research
includes the following contents: based on the measured stress data obtained in the
previous research, discuss the relationship between the initial stress field of the
reservoir and the heterogeneity of the coal-bearing strata using poroelasticity and
mechanical stratigraphical theories; analyze the deformation and strength characteristics
of coals with different coal structures by triaxial compression test and direct shear
test; study the coupling effect of coal seam poroelasticity and desorption behavior
during reservoir depletion by physical simulation experiments and try to reveal the
control mechanism of stress path in coalbed methane reservoirs and establish mathematical
model of predicting the dynamic variation of stress in coalbed methane reservoir;
investigate the mechanical-seepage—desorption response in three—dimensional space of
reservoir—surrounding rock system to disturbance of fluid extraction from reservoir and
the influence of surrounding rock on the stress, deformation and failure of coal seam by
coupled numerical simulation, and elucidate the dynamic evolution law and control
mechanism of reservoir stress and then evaluate the geological environment effect of the
reservoir stress change. The knowledge gained by the project can provide reference for
the safe and efficient development of coalbed methane in China.
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