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Study on mathematical models for multi-phase porous flow in CO, drive
of extra-low permeability reservoir and field application
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Abstract: The variation of multi-phase porous flow in CO, drive of extra-low permeability reservoir was studied on the basis of the
experiment results of porous flow mechanism and property. A series of mathematical models for describing the parameters of CO,
drive were established on the basis of porous flow mechanism, phase behavior, convection, difuction, non-Darcy flow, transform dy-
namics and fluid mechanics. The theoretical models can express the physical properties such as mixed phase of oil and CO, , interac-
tion and conversion of water, oil and CO,, mass transformation of gas and fluid. Those models were applied in the extra-low permea-
bility oilfield of CO, drive reservoir of Fuyang Oilfield, and good results have been achieved.
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Table 1 The experimental data of long cores

under different injection conditions
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Table 2 The experimental data of CO, displacement under

different pressure conditions for long cores
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Fig.1 Oil recovery curve of CO, displacement

experiment for long cores
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Fig.2 Oil viscosity vs pressure curve under

different CO, concentration
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Table 3 Effect of injection pressure on

oil recovery of CO, flooding
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Fig.3 Performance predictions of CO; flooding and

water flooding by numerical simulation
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Table 4 Numerical simulation design scheme
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Table 5 Numerical simulation data for different development target

T 10 4 w20 4
— we BHER AW 2 3 i REEE EM 2H ¥ F it
ik i i BE/ HEK 7 i i BE/
ECO/m* B/w’ B/t g/t % &CO/m* B/m’ B/t B/t %
BRYE 1 9470 0 14861 0 5.74 9470 0 18107 0 7.0
2 39000 0 18741 5707 7.24 BREETE S 6 RS MR E
5 ¥ 3 42000 0 18700 5183 7.23 HEES 7 FEMHARH;
4 37000 0 21963 7982 8. 48 FRIEK 5700m?, FES 8 F /5 mHXH
R 5 9470 29372 20653 5792 7.98 9470 53139 27458 9352 10. 60
s A A=
AT 6 15000 27982 24577 9716 9.49 15470 53914 31924 13817 12.33
7 14500 29545 23855 8994 9.22 14500 58047 31422 13315 12. 14
KR 8 29800 26 440 30527 15665 11.79 29800 58800 37516 19409 14.50
EALR 9 25500 19765 23495 8634 9.08 25500 36551 28262 10155 10.92
k6 SHMEBEENER
Table 6 Injection data in the field
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Fig.4 The oil production contrast of CO, flooding

and water flooding
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