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Fig. 1 Diagram of multi-stage fractured horizontal wells and corresponding coordinates
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Fig.2 Pressure responses for multi-stage
fractured horizontal wells in shale reservoirs
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Fig. 3 Comparison of pressure responses

for different seepage mechanisms
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Fig. 4 Influence of storativity ratio on pressure responses
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Fig. 5 Influence of diffusion on pressure responses
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A Comprehensive Seepage Model of Shale Gas Reservoir and Pressure Behavior Analysis

DU Dian-fa, WANG Yan-yan,ZHANG Qiong,QIAO Ni,LIU Yang
(College of Petroleum Engineering ,China University of Petroleum ,Qingdao 266580 ,China)

Abstract; Different from conventional gas reservoir, shale reservoir's seepage mechanism is controlled by
adsorption,diffusion, cross flow and Dracy flow,and consequently its seepage mechanism is very complicat-
ed. In this paper,desorption is taken into consideration. Considering the existence of pressure difference,ex-
cept for diffusion,cross flow is introduced. In order to describe diffusion and cross flow respectively, two
new parameters are introduced respectively to represent influences of the two factors. Then a comprehen-
sive model for multi-stage fractured horizontal wells in shale gas reservoirs has been built. And on this ba-
sis, by means of the modified Lord Kelvin point source function and principle of superposition the expres-
sion of the solution has been obtained. Using Laplace inversion and Stehfest integral transformation, the
bottomhole pressure of multi-stage fractured horizontal wells can be calculated, and the typical pressure
curve and the contrast of the new and old mathematical model can be obtained, which can provide theoreti-
cal references for shale reservoir's well testing and transient production evaluation.

Key words: Shale gas; Adsorption; Diffusion; Cross flow; Storativity ratio; Multi-stage fractured horizontal

well; Pressure behavior



