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Research and Application of New Water Flooding Characteristic
Curve in High Water Cut Period
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(1. Tianjin Branch, CNOOC Ltd., Tianjin 300459, China; 2. School of Petroleum Engineering, Chan-
gzhou University, Changzhou 213164, China)

Abstract: Water flooding characteristic curve is an important method for estimate recoverable reserves
of water flooding reservoir. But conventional water flooding characteristic curve may deviate out from
a straight line and up-warping phenomenon at the high water-cut stage, thus the adaptability of the
conventional water flooding characteristic curve is poor for water flooding reservoirs. An improved wa-
ter flooding characteristic curve is proposed. Firstly, a new characterization equation for the relation-
ship between water-oil relative permeability ratio and water saturation, considering the limit problem
of water flooding. Based on this equation, the new water flooding characteristic curve is derived theo-

retically. A method based on equation transformation is proposed to determine the parameters in the
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new equation. The new method is deduced to suit the development laws at the high water-cut stage.
And the conventional water flooding characteristic curve can be a special case of the new method at
high recovery conditions. The application case shows that the error is only 0.4%. The new method is
more accurate than the conventional model in predicting production performance and meet the needs of
oilfield production.

Key words: high water-cut; water flooding characteristic curve; relative permeability; water satura-

tion; up-warping phenomenon
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Fig.1 Relationship between oil-water relative permeability Fig.2 Relationship between oil-water relative permeabili-
ratio and water saturation at high water cut stage ty and water saturation at different displacement
multiples
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Fig.3 Comparison of water drive characteristic curves of
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