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Abstract

For alkali-surfactant-polymer (ASP) flooding, there is lack of scientific mathematical model to de-
scribe the flooding mechanism, and the numerical computation has bad numerical stability and
low accuracy, this paper presents a new numerical computation method based on full implicit fi-
nite difference method. Firstly, a comprehensive ASP flooding model is built with considering the
influence on the physicochemical characteristic and seepage equation of oil and water and the
adsorption diffusion equation which is caused by the adding of displacing agents. Then the full im-
plicit finite difference method is applied to discretize the mechanism in time and space by block
center grid system. Further, the original partial differential equations are transformed into a se-
ries of difference differential algebraic equations. At last, the problem is solved iteratively by
Newton-Raphson method to get the system state and output. To verify the proposed method, a
four-injection-nine-production wells example is introduced which is solved by proposed method
and CMG software. Simulation result shows that the proposed method has good accuracy.
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Figure 2. Solution process of Newton-Raphson method
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Figure 4. Distribution of initial permeability
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Figure 5. Distribution of initial pressure
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Figure 6. Distribution of initial water saturation
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Figure 7. Comparison of solution results. (a) Injection concentration; (b) Simulation result of
CMG software; (c) Solution reult with proposed method in this paper
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Figure 8. Modeling error of water saturation
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Figure 9. Comparison of moisture content for nine production wells
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Table 1. Liquid withdrawal amount of production wells

® 1 REHARGE

A IS S1-1 S1-2 S1-3 S2-1 S2-2 S2-3 S3-1 S3-2 S3-3

PR mid 20.75 415 20.75 83 415 415 20.75 415 20.75
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Table 2. Partial reservoir parameters for ASP flooding
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