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Abstract: The mathematical model of oil and water two-phase seepage was derived and solved by numerical
limited difference method in the paper. During the simulation, permeability values of every time step were
calculated by relation curves between dimensionless permeability and effective stress obtained by experiment.
Then the pressure distribution of next time step was calculated by the new permeability distribution. The situ-
ation of non-stress sensitivity and three different kinds of sensitive degree are studied respectively through
numerical stimulation method. Figures of the dimensionless permeability space distribution, the daily oil
production and the average reservoir pressure were drawn. Results show the stronger the stress sensitivity is,
the variation range of the average reservoir pressure is small and the daily oil production is lower during the
water free oil production period. While the weaker the stress sensitivity is, the variation range of the average
reservoir pressure is large and the daily oil production is higher during the water free oil production period.
Permeability distribution changes sharply around production and injection wells, while smoothly far from
wells.
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Figure 1. Change curve of dimensionless permeability in the proc-
ess of confining pressure increasing
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Table 1. The degree of permeability stress sensitivity of 4 simulated

case
* 1. REOMERNSERERIEE
RS RE b BERENIFUERI a
Casel 1 0
Case2 1.0222 —0.0053
Case3 1.0343 -0.0114
Case4 1.1602 -0.0416

Dimensionless K

Figure 2. Pressure distribution of dimensionless permeability when
t=30d (Case 3)
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Figure 3. Correlation curve of daily oil production
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Table 2. Water breakthrough time of Casel - Case4
& 2. Casel~Cased fY IL/KEHE) =

R Casel Case2 Case3 Case4
DK a]/ R 2200 1873 2050 2955
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Figure 4. Correlation curve of average formation pressure
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Table 3. Oil recovery of Case 1 - Case 4 when t =3500 d
3% 3. Casel~Cased 7E t = 3500 KETHIRITRR

HHRS Case 1 Case 2 Case 3 Case 4
P& 47.39 44.04 42.67 35.19
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