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Abstract

At present, the commonly used water cut prediction methods mainly include Gompertz model, Lo-
gistic model and Usher model. These three methods lack theoretical basis and only reflect the sta-
tistical law of water cut and time. Although the commonly used water drive law curve can reflect the
seepage theory, the oil-water relative permeability ratio and water saturation deviate from the li-
near relationship on the semi logarithmic curve after entering the extra-high water cut stage, so it
cannot be used for the water cut prediction in the extra-high water cut stage. Therefore, this paper
deeply studies the change law of relative permeability curve in extra-high water cut stage, and es-
tablishes a new water cut prediction model reflecting the relationship between water cut and re-
covery degree, which can truly reflect the characteristics of oil-water underground seepage in ex-
tra-high water cut stage, and the prediction is more accurate. The results show that compared with
the other three methods, the prediction accuracy of new water cut prediction model is improved
by more than 3 percent, which provides a theoretical basis for the development planning of water
drive reservoir in extra-high water cut period.
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Figure 1. Law of oil-water relative permeability curve. (a) Relative permeability curve; (b) Relative permeability curve
law in steady seepage stage; (c) Relative permeability curve law in extra-high water cut stage
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Figure 2. Water cut prediction results of each method. (a) Goempertz model; (b) Logistic model; (c) Usher
model; (d) A new prediction model of water cut
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Table 1. Water cut prediction results of each method

F*® 1 BAESKEMMER

7 g KRR
¥ wi R
Gompertz 2 Logistic 1% Usher 1% AR ZE
(%) P istic #E 7Y her 157! B
1971 1 2.10 0.1022 0.2516 0.2358 0.2176 0.0699
1972 2 3.49 0.1240 0.2603 0.2551 0.2455 0.1141
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R, B

Continued
1973 3 4.88 0.1604 0.2694 0.2753 0.2743 0.1571
1974 4 6.37 0.1877 0.2789 0.2965 0.3039 0.2019
1975 5 7.76 0.2125 0.2889 0.3187 0.3340 0.2421
1976 6 92.08 0.2418 0.2993 0.3417 0.3643 0.2793
1977 7 10.39 0.2883 0.3103 0.3654 0.3946 0.3150
1978 8 11.80 0.3549 0.3217 0.3899 0.4248 0.3526
1979 9 13.27 0.4003 0.3337 0.4149 0.4547 0.3904
1980 10 14.77 0.4225 0.3463 0.4403 0.4841 0.4279
1981 11 16.57 0.4245 0.3595 0.4661 0.5128 0.4713
1982 12 18.79 0.4548 0.3734 0.4920 0.5407 0.5225
1983 13 21.09 0.5018 0.3879 0.5180 0.5677 0.5730
1984 14 23.35 0.5667 0.4032 0.5439 0.5939 0.6203
1985 15 25.62 0.6501 0.4192 0.5696 0.6190 0.6656
1986 16 27.67 0.7291 0.4361 0.5949 0.6430 0.7045
1987 17 29.41 0.7565 0.4538 0.6197 0.6660 0.7363
1988 18 30.79 0.7994 0.4724 0.6439 0.6879 0.7607
1989 19 31.98 0.8123 0.4921 0.6673 0.7086 0.7811
1990 20 33.13 0.8238 0.5127 0.6900 0.7283 0.8003
1991 21 34.15 0.8469 0.5345 0.7118 0.7469 0.8169
1992 22 35.03 0.8713 0.5574 0.7327 0.7644 0.8309
1993 23 35.78 0.8839 0.5816 0.7525 0.7810 0.8425
1994 24 36.45 0.8873 0.6071 0.7714 0.7965 0.8528
1995 25 37.10 0.8764 0.6339 0.7892 0.8110 0.8626
1996 26 37.67 0.8645 0.6623 0.8060 0.8247 0.8711
1997 27 38.21 0.8514 0.6923 0.8217 0.8374 0.8791
1998 28 38.60 0.8452 0.7240 0.8365 0.8493 0.8846
1999 29 38.89 0.8444 0.7574 0.8502 0.8604 0.8888
2000 30 39.23 0.8959 0.7928 0.8630 0.8708 0.8936
2001 31 39.55 0.9005 0.8303 0.8748 0.8804 0.8981
2002 32 39.84 0.9104 0.8699 0.8858 0.8894 0.9022
2003 33 40.11 0.9191 0.9119 0.8959 0.8977 0.9060
2004 34 40.38 0.9198 0.9564 0.9052 0.9055 0.9096
2005 35 40.62 0.9232 0.9137 0.9127 0.9130
2006 36 40.83 0.9223 0.9216 0.9193 0.9158
2007 37 41.03 0.9214 0.9288 0.9255 0.9186
2008 38 41.21 0.9245 0.9354 0.9312 0.9209
2009 39 41.39 0.9273 0.9414 0.9365 0.9233
2010 40 4157 0.9217 0.9469 0.9414 0.9257
2011 4 41.75 0.9234 0.9519 0.9460 0.9281
2012 42 41.93 0.9231 0.9564 0.9502 0.9304
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Continued
2013 43 42.09 0.9220 0.9605 0.9540 0.9325
2014 44 42.23 0.9201 0.9643 0.9576 0.9344
2015 45 42.36 0.9191 0.9677 0.9609 0.9361
2016 46 42.48 0.9231 0.9708 0.9640 0.9376
2017 47 42.59 0.9235 0.9736 0.9668 0.9390
2018 48 42.69 0.9281 0.9762 0.9694 0.9402
2019 49 42.78 0.9314 0.9785 0.9718 0.9414
2020 50 42.85 0.9411 0.9805 0.9740 0.9423
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