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Study on the speed of oil recovery and influence factors in extra—high water content period
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Abstract: The oil recovery rate has great impact on the development effects of the water drive reservoir in the period of extra—high
water cut. During this period, the water saturation is further increased. The reservoir is subjected to the flooding, scour and erosion
of the long—term water injection. Along the main line of the injection and mining, and under the long—term effect of the large pres-
sure gradient, the loose particles of the reservoir will gradually peel off and move with the oil and water flow to the well. The pore
structure of the reservoir is well remodeled in the wellbore near the well area. All these lead to the profound change of the micro-
scopic pore structure of the reservoir. What's more serious is that a secondary dominant channel will form, which causes the abrupt
change of the characteristics of the oil and water seepage. So there arises a non—linear characteristic of the oil-water infiltration ra-
tio curve. Based on this feature, we established the relation between the oil recovery rate, and the reservoir characteristics, water
cut, water saturation and the water cut increasing rate by using the water diversion equation to show the inner links between the oil
recovery rate and the factors above. We also analyzed the influence of the various factors on the oil recovery rate. Compared with
the previous methods, this new method has obvious advantages in the application of the reservoirs with the high water cut.
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Fig. 1  Oil-water relative permeability ratio curve
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Fig. 2 Different oil-water relative permeability curves
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Table 1 Regression value of different oil-water
relative permeability curves
D FE a b c
1 77.8 -234.6 -120.6
2 43.8 -67.8 -46.5
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Fig. 3 Relation between oil-water relative permeability ratio

and water saturation
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Fig. 4  Effect of water cut on value y in the period of extra—

high water cut
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Fig. 5 Effect of ascending velocity of water cut on oil

recovery rate in the period of extra—high water cut
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Fig. 6  Oil-water relative permeability of XX reservoir
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Table 2 Value of relative permeability curves of

XX reservoir
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0.39 0.03 0.72
0.42 0.05 0.58
0.45 0.07 0.39
0.48 0.08 0.29
0.5 0.1 0.21
0.53 0.12 0.12
0.56 0.15 0.05
0.59 0.18 0.03
0.63 0.23 0.01
0.75 0.39 0
0.8 0.48 0

1 1 0

BT R B b o RN S, LA Bz 36 3 b A PR i A
A1), BPATRASHRIE SRl B o X 52 o A F 3
SRAM A X EC AT, AN 5O

A 3t S SR T 5 B SR 3 o (14 %) HE (TR
7) AT SRS SR I B 5 S BR R I AR B, 75
TR AR, BV B AR 2012 4F 5 b S bR ik 3 5

R3  SEBRRIMIEE SR IS i AR
Table 3 Data of actual and theoretical oil recovery rate
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Fig.7 Contrast between actual and theoretical oil recovery rate
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Table 4 Contrast among the result of recovery rate in
the period of extra—high water cut

A4y TEPRAET % Bk, % PRI, %
2010 0.37 0.34 0.34
2011 0.34 0.34 0.40
2012 0.31 0.35 0.36
2013 0.29 0.31 0.29
2014 0.27 032 0.31
2015 0.24 0.40 0.33
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Fig. 8 Contrast among the result of recovery rate in the

period of extra—high water cut
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