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Common problems and solutions in plotting theoretical curves of
water-cut vs. recovery percent of reserves
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Abstract ; Relative permeability curve method and stream-tube method are commonly used to plot theoretical curves of
water-cut vs. recovery percent of reserves. When the former method is used to plot the theoretical curves, the rela-
tionship between relative permeability and water cut is often analyzed through statistical and regression analyses, re-
sulting in water cut tends to be high in low water saturation stage, and tends to be low in high water saturation stage.
This problem can be solved by directly using experimental data to calculate. If a constant value is assigned to volu-
metric sweep efficiency, a universal conclusion is often obtained, i.e. development effects are relatively poor in
medium-low water cut stage, and are relatively good in high water cut stage. This problem can be solved by establish-
ing statistical relational expression through analyzing the relationship between volumetric sweep efficiency, mobility ra-
tio in a pattern system and permeability variation coefficient.
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Fig.1 Oil-water permeability ratio vs. water

saturation in an oilfield
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Fig.2 Theoretical curve of water cut vs. recovery

percent of reserves in an oilfield
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Fig.3  Areal sweep efficiency vs. water cut at various

mobility ratios in five-spot pattern
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Fig.4 Vertical sweep efficiency vs. water cut at various mobility
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Table 1 Constants in relational expression of valumetric

sweep efficiency
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W RL
FRRRE W K 0.3 0.5 0.7
a 0.3352 0.2018 0.0698
- b 0.1637 0.2437  —0.4017
HARG " 0.5293 0.8625 0.0983
d 1.0380 1.5258 2.7249
i 0.4708 0.2833 0.0965
_ b -0.1580 -0.2377 ~0.3899
KHARL c 0.0607 0.8765 0.9950
d 0.666 1 1.153 8 2.3544
a 0.4320 0.260 1 0.089 1
) b 0.1614 —0.2411 —0.3957
HRAS c 0.5276 0.842 4 0.969 4
d 0.7945 1.2823 2.4843
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