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Diffusion and seepage mechanisms of high rank coal-bed methane
reservoir and its numerical simulation at early drainage rate

LI Guo-ging! MENG Zhao-ping’ WANG Bao-yu’

(1. Key Laboratory of Tectonics and Peiroleum Resources Ministry of Education China University of Geosciences( Wuhan) Wuhan 430074 China;2. College
of Geosciences and Surveying Engineering China, University of Mining and Technology(Beijing) Beijjing 100083 China)

Abstract : To investigate the influence of drainage strategy on gas production with the coal-bed methane (CBM) reser-—
voir in Southern Qinshui Basin China as example based on molecular dynamics and rock mechanics theory the mech—
anisms of methane diffusion and seepage in high rank coal were systematically investigated. Based on a constant per—
meability soft a stress-dependent permeability model and a S-D permeability model considering the varying cleat com—
pressibility respectively the influence of early drainage rate on gas production potential in high rank coal seams of dif-
ferent coal textures was investigated using a CBM numerical simulation soft called Simed. It demonstrates that the
transportation of methane in coal seam involves desorption diffusion seepage in natural fractures and hydraulic frac—
tures and the gas production will be sufficient only when all these four steps work coordinately. The diffusivity will in—
crease and the conductivity will decrease due to the increase of effective stress and plugging in hydraulic fracture by

pulverized coal during CBM depletion. Coal seam permeability is one of key factors influencing the gas production po—
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tential in the study area. High permeability will result in high gas production. Tectonically deformed coals are sensitive
to early drainage rate but not sensitive to the fracture conductivity above a certain value. Intact and blocky coal seams
are not very sensitive to early drainage rate but sensitive to fracture conductivity. A low rate of early drainage suits low
permeability coal seam. A high drainage rate can be used to extract the coal and water continually from a high permea—
bility coal seam during CBM depletion.

Key words:coal-bed methane ;diffusion and seepage mechanisms;drainage rate ;high rank coal
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Table 2 Numerical simulation results of gas production in coal seams of different coal textures
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