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Research on prediction model of foam resistance factor
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Abstract; Foam resistance factor and residual resistance factor are important parameters to
characterize the profile control and plugging effect of foam flooding, but they may be affected by many
factors such as core permeability, porosity, and foam injection amount. A large number of indoor evaluation
experiments are required to obtain the effective foam resistance factor and residual resistance factor.
Through SPSS software, the relationship between foam resistance factor and residual resistance factor and
each factor is fitted using stepwise regression method. The influence rule of each factor on foam seepage
resistance factor is obtained, and the interaction between each factor is analyzed. At last, the prediction
model, with an accuracy of more than 80% , was obtained by combining the experimental data. The study

provides a reference for the calculation of the foam resistance factor and the residual resistance factor in the
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indoor evaluation experiment.

Keywords: Foam flooding; Foam resistance factor; Residual resistance factor; Permeability;

Porosity ; Injection volume
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Flow chart of foam flooding experiment

Fig. 1
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Tab.1 Multi-factor analysis simulated test plan and core parameters

1 105. 28 33.10% 32.42 1.67 20.0 4.87
2 244. 41 36.11% 35.91 0.91 20.0 4.95
3 517.31 42.96% 42.40 1.00  20.0 4.91
4 1384.12 33.76% 33.42 1.68 20.2 4.88
5 1674.91 14.92% 14.96 1.69 20.0 4.99
6 1692.56 14.58% 14.46 1.69 20.0 4.94
7 1703.24 20.74% 20.45 1.68 20.0 4.90
8 1710.22 22.85% 22.45 1.65 20.0 4.89
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Fig.2 Foam resistance factor /residual resistance factor

curve with injection pore volume
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Tab. 2

Experimental results of the influence factors of foam

resistance factor and residual resistance factor

KWMB - OKEK EIREK JEZIKEK Ik ARA

ae BE/ JR%/ JRE/ JEE/ BA B
10 °mD MPa MPa  MPa EENES

1 105. 28 0.031 2.514 0.397 81.290 12.838

2 244. 41 0.013 1.746 2.424 134. 615 186.923

3 517. 31 0.015 1.110 0.172 74.200 11.466

4 1384.12 0.160 7.881 0.030 49.375 0.187

5 1674.91 0.015 0.267 0.066 17.866 4.400

6 1692.56 0.016 0.382 0.034 23.937 2.125

7 1703.24 0.022 0.352 0.033 16.045 1.500

8 1710.22 0.018 0.316 0.024 17.611 1.333
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Tab.3 Stepwise regression analysis results of foam resistance factors

i H EVEEF44 95% CI VIF
HE 163.856 * * (6.947) 117.624 ~210.088 —

HOBEE -0.038 % ( —3.258) -0.061 ~ —0.015 1.763

PV % -52.099 ( —2.494) -93.037~ -11.162 1.763

FEA & = 8 =

R’ — 0. 907 —

R — 0. 869 —

FAg = F(2,5) =24.263, —
p=0.003

T AR AR B 75 D-W {H,3. 4275 " p <0.05, ™ p <0.01,
S ¢ {E
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Tab.4  Stepwise regression analysis results of residual resistance

factor

EIEES 95% CI VIF
WH 231.009 %" (3.931)  115.831 ~346. 186 —
PV 3t -145.579 " ( —3.562) —225.682~ —65.476 1
AR — 8 =
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Tab.6 Test results of the prediction model
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Tab. 5

Non-recurrence regression analysis results of residual

resistance factor

2 FIIANSS df ¥ MS  F{A p
myE! 37078.93 3 12359.64 278.553 0
k7= 221.854 5 44,371 — _
RESIEBGt 37 300.78 8 0 — — _
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1747 19.73% 1.668 0.025 0. 339 0.071 13.56 10. 568 2.84 34. 86
1853 23.10% 1.686 0.018 0. 131 0.423 6. 87 5. 600 16. 05 43. 40
2011 22.06% 1.611 0.017 0. 072 0. 132 4.30 3.500 5.72 10. 40
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