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A numerical simulation method of heterogeneous combination flooding
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Abstract ; Heterogeneous combination flooding is a new chemical flooding method for further enhancing oil recovery in
post-polymer-flooding reservoirs,and its main components of displacing agents include branched preformed particle gel
(B-PPG) , polymer and surfactant. According to laboratory experiments,the physicochemical properties of B-PPG and its
oil-displacing characteristics are obviously different from that of polymer. The traditional mathematics model and simula-
tors for chemical flooding can not accurately describe the oil displacement mechanism of B-PPG. In order to figure out the
mechanism of heterogeneous combination flooding, a concept of particle throughput factor was introduced based on labora-
tory experiment results. We described the discontinuous migration features of B-PPG particles , modified the mathematical
representation of residual resistance coefficient, built a new mathematical model, and performed fast solution algorithm
research and software realization. Numerical experiments showed that the mathematical model can satisfactorily describe
the oil-displacing mechanism of B-PPG ,fit laboratory experiment results,and show good performance in history matching
and dynamic tracking in field application.
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Table 2 Permeability reduction factor vs. different parameters

B - PPG ik %/ (mg - L™1)  BIER TR Wi/ (mL - min~") BERTHEAK BB/ pm’ BEART AL
1 000 40.54 0.5 112.07 0.8 166. 32
1 500 58.62 L0 81.52 1.3 178.57
2 000 92.58 1.5 62.57 2.3 192.37
2500 135. 14 2.0 53.61 3.2 205. 88
3 000 168. 47 2.5 35.81 4.1 252.28
3 500 182. 69 5.2 309. 52
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Table 4 Influences of B-PPG’s compatibility on flooding effects and responding time

A LB AR 0.2 0.4 0.6 0.7 0.8
EPHR (10%) 3.67 4.37 5.33 8.38 9. 14
EK T R/ % 1.84 4.61 8.40 18. 57 20.50
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