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Fractal theory-based calculation method of relative permeability curves

—a case study from the Hetaoyuan Formation in Shuanghe oilfield ,Nanxiang Basin
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Abstract ; Relative permeability curve is of great importance in reservoir engineering research,and traditionally ob-
tained through polynomial curve fitting of core data. However,the relative permeability curves obtained using the tra-
ditional method cannot reflect the whole picture of oil reservoirs due to reservoir heterogeneity ,experimental error and
limited core numbers. Based on the Fractal theory ,a new method of calculating relative oil-water permeability was de-
rived by using the production data from Shuanghe oilfield, Nanxiang Basin. It was applied in the pay VI in the
Hetaoyuan Formation of Shuanghe oilfield and the calculation results were verified with water cut. The relative perme-
ability curves calculated using the new mothod are more reliable and representative than the results measured in labo-
ratory and can reflect well the real reservoir performance. The new method can improve the reliability of relative per-
meability from core test and can be applied in reservoir engineering.
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Table 1 Production data from pay VI of the Hetaoyuan Formation,Shuanghe oilfield

0y PR/t PR AR/t AEhy PRI AL/t PR/t
1978 31 702. 39 2 229. 355 1994 35 813. 260 261 514.3
1979 57 071.33 9 128. 649 1995 21 097. 640 222 686.0
1980 55 306. 76 10 552. 120 1996 16 293. 540 215 875.9
1981 72 951.31 21 271. 690 1997 14 742. 690 218 497.7
1982 84 421. 03 30 634. 860 1998 11 325.220 180 247.3
1983 87 977. 15 35 443. 020 1999 8 933. 448 128 971.7
1984 65 325.27 40 295. 390 2000 10 099. 480 131 290. 5
1985 83 567.75 68 765. 750 2001 8 506. 971 114 370.3
1986 86 937.31 114 564. 600 2002 8 390. 785 124 678. 1
1987 61 127.96 148 488. 100 2003 7 994. 438 120 223.3
1988 65 486. 98 166 838. 300 2004 7 962. 153 123 702.9
1989 36 815. 02 191 039. 200 2005 8 786. 396 117 615. 1
1990 26 983.32 149 708. 100 2006 5503.914 104 981.6
1991 29 081.91 172 052. 000 2007 5570.510 12 0452.6
1992 25 842. 02 199 264. 900 2008 5925.635 145 261. 1
1993 20 955. 64 189 725. 100 2009 8 417.716 186 115.5
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Table 2 Relative permeability values under different
water saturation [6]
SW/% KI'O Kl’\’\
32.2 0. 860 0. 006 6
41.2 0. 645 0.044 0
49.9 0. 465 0.109 9
58.0 0.321 0.1956
62.5 0.252 0.2523
64. 1 0.228 0.275 0 (7]
60. 1 0. 152 0.364 0
70.2 0.154 0.3650
85.0 0.027 0.644 6
95.0 0. 001 0.873 0
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Fig.2  Theoretically calculated vs. measured water cut curves
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