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Evaluation and application of resistance characteristics of
foam system in reservoir porous media
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Abstract: In order to develop an effective evaluation method of resistance characteristics of foam in porous media and its appli-
cation, the performance of foam in porous media and its mechanism for production stabilization and water-cut control in reser-
voir were studied. The experimental factors were selected according to physical properties of fluid and reservoir in Haiwaihe
block, Liache Oilfield. The equilibrium resistance coefficient and the porous volume of water injection before foam failure were
defined as the indexes representing plugging strength and valid period respectively. The influence of slug size, gas liquid ratio,
slug combination on plugging effect was studied. Then, those factors were optimized using orthogonal test. The function of opti-
mized foam to improve sweep efficiency, stabilize production, control water-cut and enhance oil recovery efficiency were also
studied. The results show that, two defined indexes objectively reflect the real characteristics of foam in porous media and can
be effectively referenced. Gas liquid ratio and slug combination are the most important factors influencing plugging strength and
valid period under the given conditions in the case. Two rounds of plugging after water flooding all have effects on decreasing
water-cut and increasing oil production. The oil recovery efficiency can be enhanced by 10% in average.
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Fig.1 Schematic diagram of experimental flowsheet
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Fig.2 Typical resistance coefficient curve during foam
plugging in heterogeneous core
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Table 1 Orthogonal test L,(3*) and its results

e BOEER R B4 w0 CFEELDD AROY
A oazs N %
(A)  H(B) &(C) (D) FERy oty

1 0. 05 0.50 1 1 2.96 0.12
2 0. 05 0.76 2 2 4.79 0.23
3 0.05 2.00 3 3 6. 14 0.18
4 0. 10 0. 50 2 3 4.11 0.17
5 0.10 0.76 3 1 5.28 0.27
6 0.10 2.00 1 2 4.97 0.21
7 0.30 0. 50 3 2 4.79 0. 26
8 0.30 0.76 1 3 5.64 0.21
9 0.30 2.00 2 1 5.30 0.20
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Table 2 Experimental results analysis

Eistun k BrER AWK BEAES FA
k, 4.63 3.96 4.52 4.52
ky 4.79 5.24 4.74 4.85
Rey ks 5.24 5.47 5.40 5.30
‘ R 0.62 1.52 0.88 0.78
ER/9/I52 4 1 2 3
'fjﬂ’f‘tﬁ% A3 B} C3 Ej A3 B2C3
k, 0.177 0.183 0. 180 0. 197
ky 0.217 0.237 0. 200 0.233
oy ks 0.223 0.197 0.237 0. 187
R 0.048 0.053 0. 057 0. 047
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Fig.3 Variation of recovery efficiency and pressure

during experiment
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cut during experiment
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