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The New Model for Matrix and Fracture Permeability in Shale Reservoir

JIANG Rui-zhong' , WANG Yang',JIA Jun-fei’ , KONG Chui-xian®
(1. China University of Petroleum (East China) School o f Petroleum Engineering ,Qingdao 266580, China;
2. Research Institute of Exploration and Development . PetroChina , Xinjian Oil field Company , Karamay 834000 ,China)

Abstract: Permeability is an important physical parameter, which determines the fluid flow ability. Take
shale reservoir matrix and fracture as the research object,combine the new research results from home and
abroad, two kinds of diffusion in the matrix were presented: Knudsen diffusion and Fick diffusion. Knudsen
diffusion is caused by the collisions between gas molecules and the hole wall while Fick diffusion is due to
the effect of concentration difference. Taking two diffusion effects into account in the matrix, the new gas
permeability model in the matrix was deduced to analyze the Knudsen diffusion and Fick diffusion effects
on permeability in the matrix. To amend the P & M model, the Klinkenberg effect was also considered in
the model,the permeability change model under the influence of different mechanisms were presented. And
then the influence of the Klinkenberg effect on the permeability of fracture was analyzed. Results show
that: (1) For matrix permeability model, when the pore radius is small, Knudsen diffusion has a great influ-
ence on permeability; Furthermore, the impact of Fick diffusion on matrix permeability is remarkable at low
pressure and small matrix permeability. (2) For fracture permeability model, the impact of Klinkenberg
effect emerges only at low pressure.

Key words: Apparent permeability ; Knudsen diffusion;Fick diffusion;Klinkenberg effect;Correction



