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Abstract The current evaluation and testing for tight sandstone reservoirs is not as satisfactory as for conventional sandstone, with a low
well log interpretation coincidence rate. The fundamental reason is that the reservoir hydrocarbon saturation can not be determined
accurately. The calculating methods for the conventional sandstone reservoir saturation are used for the tight sandstone reservoirs and the
key of these methods is to obtain high—quality rock electrical parameters. The rock electric parameters for a tight sandstone reservoir are
more difficult to obtain because of the small porosity and the complex pore structure, so one often uses the rock electric parameters of a
reservoir of higher porosity and permeability in the same area. According to the characteristics of tight sandstone, the gas drive
experiments were carried out to study the variations of electric parameters. It is found that a big difference exists in the b, n values
between reservoirs of high porosity and permeability and tight sandstone reservoirs. The values of b, n vary in different ranges of water
saturation of the cores of 5% to 10%porosity. Under a high water saturation, the value of b is nearly 1 and the value of n is within a
range of 1.3 to 14.1; under a low water saturation, the value of b is within a range of 1.4 to 2.9, the value of n is within a range of 0.5 to
1.7. Since the water saturation is greater than 90% in the high water section, the selection of b, n values of low—water saturation should
be careful in well log interpretion. With experimental results being used in a few wells, these results are shown to be consistent with the
test results.

Keywords tight sand; water saturation; rock—electricity experiment; saturation exponent; lithology factor
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Table 1 Summary of experimental cores

215 ol G B T /m 0K E/em fLBE/% BB/ (107 wm?)
1-61(1)-1 6.26 6.56 0.048
1-61(1)- 2 5.26 7.02 0.053
1-61(1)-3 3.49 6.77 0.040
I 1-61(1)-4 1922.96—1926.58 6.02 6.60 0.048
1-61(1)-5 6.60 7.11 0.057
1-61(1)-6 6.08 6.54 0.049
1-61(1)-7 4.60 6.45 0.044
3-44(40)-1 5.07 7.94 0.036
3-44(40)-2 5.01 7.85 0.032
3-44(40)-3 6.57 7.59 0.035

2417.58—2420.
1 3-44(40)-4 28242096 5.06 7.30 0.023
3-44(40)-5 6.26 8.07 0.036
3-44(40)-6 3.68 7.99 0.028
5-69(8)-1 5.79 3.64 0.041
5-69(8)-2 6.47 3.66 0.031
= 5-69(8)-3 2086.4920689.02 5.20 3.40 0.033
5-69(8)-4 6.23 3.46 0.032
6-30(7)-1 6.23 9.07 0.051
v 6-30(7)-2 2707.60—2711.13 5.84 8.53 0.042
6-30(7)-3 5.77 8.65 0.037
S217-PF-6 5.49 22.45 561
v T1-205-2 B 5.52 21.13 251
T225-43-1 5.61 20.94 525
T225-41-3 476 21.41 479
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Fig. 1 Rock-electricity experiment results
of core 1-61(1)-5
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Fig. 2 Rock-electricity experiment results
of core 3-44(40)-2
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Fig. 3 Rock-electricity experiment results
of core 5-69(8)-3
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Fig. 4 Rock-electricity experiment results
of core 6-30(7)-2
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Fig. 5 Rock-electricity experiment results
of core T225-41-3
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Fig. 6 Well logging interpretation results plot in one tight sandstone formation
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