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MAIN CONTROLS FOR OIL DISPLACEMENT EFFICIENCY BY
THE MICRO-MODEL WATER FLOODING EXPERIMENT
IN ULTRA-LOW PERMEABILITY SANDSTONE RESERVOIR
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Abstract; By the sandstone micro-model water flooding experiment of ultra-low permeability sandstone
reservoir in the Ordos Basin, the controlling factors for oil displacement efficiency are studied in this pa-
per. It’s discovered that the wettability is different, so is the displacement mechanism. There are dis-
placement and denudation mechanism in water wet reservoir, while there are displacement and flow
mechanism in oil wet reservoir. There are many factors that affect the oil displacement efficiency such as
the property, the pore structure, the injection volume, the injection rate, the wettability, and so on.
The water drive development is sensitive to the injection speed in ultra-low permeability sandstone
reservoir. For different reservoir, appropriate injection speed should be adopted in order to improve
the effect of development.
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Fig. 1 Schematic diagram of the micro-model
water flooding experiment
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Table 1 The data of the vertical and planar model water flooding experiment

oy B0 BEES Pyas PV 2Py 3PV v
IR = .
& (1077 pm?) MPa P/MPa Ep/% P/MPa Ep/% AEwm/% P/MPa Ep/% AEw/% P/MPa Ep/% AEn/%

b 0. 381 0.011 0.012 27.35 0.013 36. 60 9.25 0.013 39.92 3.32 0.05 42.75 2.83
I ] e 0.225 0.013 0.025 23.41 0.025 36. 05 12. 64 0. 050 43.79 7.74 0.05 51.93 8. 14
A f 0.16 0.012 0.012 6.90 0.013 14.57 7.67 0.012 17.54 2.97 0.013 28. 81 11.27

4 4
e O 012 . . . . . . . . . . .
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i 248 1 1 2.17 12 1 2 7 1 8
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Fig. 4 The relation of oil displacement
efficiency and primary oil saturation
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Oil— water relative permeability curves in ultra—low permeability sandstone reservoir
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The relation of oil displacement efficiency and the physical parameter
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Table 2 The oil displacement efficiency
in different injection volume
HAR/PV En/% AEp/ %P

1 6.91~38.66
20.15

9 14.60~49. 93 3.10~23. 86
31. 88 11.73

3 17.56~53. 97 1.58~9. 46

’ 37.42 5.54

1 25.66~55. 87 1.82~15.73
43. 86 6. 44
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Fig. 5

The water contact in different injection speed
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Fig. 6

The Water contact in different pressure in parallel pore-throat
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