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Abstract ; Determining the formation resistivity of mixed fluid and the Archie's parameters precisely is the core technique for the e-
valuation of remaining oil saturation. During the water-flooding development, the formation resistivity of mixed fluid is however a
dynamic parameter. In addition, when the water salinity varies in a wide range, the cementation exponent (m) and the saturation
exponent (n) increase with increasing water salinity, affecting the accuracy in calculating water saturation using the Archie formu-
la. In this paper, a method to obtain high-precision formation resistivity of mixed fluid is proposed using the theoretical simulation
material balance method of variable multiple injected water. Based on the W-S model and Archie's formula, the formulas to calcu-
late the dynamic cementation exponent (m) and saturation exponent (n) are derived, that potentially provides a series of geologic
parameters for the calculation of water saturation. The study shows that the method can improve the accuracy of the resistivity of
mixed liquid; and using dynamic values of the m and n can improve the accuracy of water saturation significantly.
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Fig.3 Relationship of water-saturated rock
conductivity and formation water salinity

of 5 rock samples of well B
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Fig.6 Comparison diagram of water saturation calculations calculated by dynamic and fixed m, n of well A4
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Table 3 Error analysis of calculating water saturation by dynamic and fixed m, n for well A4

o) T LITPCIN HUBIRES HE m.n B m.n FIK [EE m.n [EE m.n &K
J/m AN HE/m RN 0 2 X R 22 BRI L 2 X R 22

1 1351.88 0.2617 1351.9 0.21771 0. 044 0. 12086 0. 141
2 1351.98 0.2813 1352.0 0.22223 0. 059 0. 126 50 0. 155
3 1352.25 0.3515 1352.2 0.24861 0.103 0.14979 0.202
4 1352.58 0.3719 1352.6 0.37621 0. 004 0.256 99 0.115
5 1352.96 0.3824 1353.0 0.49074 0. 108 0.39590 0.014
6 1353.08 0.4741 1353.1 0.49771 0. 024 0.41422 0. 060
7 1353.27 0.4381 1353.2 0.49742 0. 059 0.42476 0.013
8 1353.48 0.4456 1353.5 0. 49584 0. 050 0.44417 0. 001
9 1353.57 0.6301 1353.6 0.49510 0.135 0.44842 0. 182
10 1353.70 0.5102 1353.7 0.48682 0. 023 0.44473 0. 065
11 1353.81 0.5017 1353.8 0.46785 0. 034 0.42889 0.073
12 1354.50 0.4809 1354.5 0.42979 0. 051 0.36913 0.112
13 1354.63 0.4103 1354.6 0. 45266 0. 042 0.39303 0.017
14 1355.00 0.6177 1355.0 0. 56623 0. 051 0.52676 0. 091
15 1355.59 0.6103 1355.6 0. 58190 0.028 0.55240 0. 058
16 1355.78 0.6582 1355.8 0.58024 0. 078 0.55499 0. 103
17 1356.29 0.5328 1356.3 0.53043 0. 002 0. 47861 0. 054
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18 1356.58 0.5986 1356.6 0.47655 0.122 0.41315 0. 185
19 1357.07 0.4862 1357.0 0. 43007 0. 056 0. 35024 0. 136
20 1357.45 0.5316 1357.5 0.54190 0.010 0.43996 0. 092
21 1357.78 0.5829 1357.8 0.58944 0. 007 0.50231 0. 081
22 1358.13 0.6381 1358. 1 0.61372 0. 024 0.54194 0. 096
23 1358.61 0.6595 1358.6 0.61442 0. 045 0.57671 0. 083
24 1358.91 0.6892 1358.9 0.61871 0. 070 0. 60581 0. 083
25 1360. 94 0.5989 1360.9 0. 54647 0. 052 0.48146 0.117
26 1362.59 0.6534 1362.6 0.51421 0. 139 0.57955 0.074
27 1362. 85 0.6218 1362.9 0.51908 0. 103 0.51080 0.111
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