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Numerical simulation of oil-water two-phase flow

in the discrete fracture-vug network
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Abstract: Based on the assumption of transient equilibrium and gravity segregation of oil-water
two-phase flow in major vugs, a numerical method is proposed to simulate the two-phase flow
in the discrete fracture-vug network by using flow fraction, with the corresponding numerical
calculation program developed. Several numerical examples of the fracture-vug network are
calculated by applying the model of volume of fluid (VOF) and the proposed method of the
article respectively, whose numerical results have proved validity of the proposed method.
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Fig.1 Schematic of flow fraction Fig.2 Flow fraction of the connection from element i to j
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Fig.3 Water-cut curve of dual-vug model
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Fig. 4 Distribution of oil saturation
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Fig. 5 Schematic of a fracture-vug network model
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Fig. 6 Numerical result of the fracture-vug network model
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Table 1 Water saturation of each vug at the end of simulation for fracture-vug network model
Ve AU 45 T B 7K R A6 TKAB BB 43 B 1 B KA 16 A
1 0.947 0.95
2 0.997 1.00
3 0. 845 0.85
4 0.967 1. 00
5 0.788 0. 80
6 0.995 1. 00
7 0. 990 1.00
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