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TWO-PHASE FLOW THROUGH ANISOTROPIC DOUBLE-
POROSITY MEDIA FOR VERTICALLY
FRACTURED WELL V

Deng Ying’er
(State Key Laboratory of Oil/Gas Reservoir Geology and Ezploitation Engineering, Chengdu University of
Technology, Chengdu, Sichuan 610059, China)

Liu Ciqun
(Institute of Porous Flow and Fluid Mechanics, Chinese Academy of Sciences, Langfang 065007, China)

Abstract A mathematical model for two-phase flow through anisotropic double-porosity media
with a vertically fractured well working is established. Numerical solution to the model is presented
by using finite difference method. An example is given and discussed. Distribution of water
saturation in the direction of radius, maximum permeability and minimum permeability and change
of iso-saturation surface with time are derived. Influence of permeability anisotropy, imbibition
on characteristics of the flow is discussed. Results show that: (1) the iso-saturation surface moves
and water breaks through the well faster in the direction of the larger permeability than in that
of the smaller; and (2) the imbibition makes velocity of the surface movement become smaller and
time of water breakthrough get longer. The injection rate should be controlled below a certain
value before water breaks through the well so that the imbibition can play an important role in
waterflooding development of double-porosity reservoir. There is an optimum injection rate which
can make development indexes become the most effective. The results have much importance in

the waterflooding development of fractured reservoir.
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