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Abstract
With the improvement of oil and gas exploitation technology, the status of low permeability sand-
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stone reservoir becomes increasingly important. The reserves of low permeability sandstone re-
servoir in China are very rich and the distribution range is relatively wide. However, the exploita-
tion capacity of low permeability sandstone reservoir is quite insufficient, which leads to the re-
covery rate of low permeability sandstone reservoir is generally far lower than its reserves. Water
saturation has a great influence on the final production and recovery efficiency of reservoirs.
Therefore, based on the theory of Archie formula, this paper will conduct physical simulation re-
search on the change law of water saturation in low-permeability sandstone reservoirs through
experimental methods, and analyze the change law of water saturation and the pressure factors
affecting the change of water saturation in low-permeability sandstone reservoirs. Through inves-
tigation and experiment, the main conclusions are as follows: 1) Compared with other physical
simulation methods, the method using Archie formula is simpler, easier to operate, more widely
applicable and more reliable. 2) Different reservoirs have different parameters of the Archie for-
mula, and the values of the parameters have a great impact on the results. Therefore, for different
reservoirs, it is necessary to study their rock-electric relationship and determine the values of the
parameters in the Archie formula to ensure the accuracy and effectiveness of the results. 3) The
curve of water saturation change in the process of water flooding of low-permeability sandstone
cores is given. The curve under different pressure conditions is analyzed and compared, and it is
found that pressure has a significant influence on the change of water saturation. Under the same
circumstances, after increasing pressure, the rise rate of water saturation curve increases, and the
residual oil saturation decreases at the end of displacement.
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Figure 1. Flow chart of displacement system
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Figure 2. CYQ-IIl data acquisition control system touch
screen interface
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Figure3. Short core displacement chart
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Table 1. Physical parameters of sandstone samples table
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K Hi% KB iE H AT AR LIRS
g
mm mm mD cm® cm® %
HJ23 72.35 25.41 29.018 36.6891 30.4635 16.9686
HJ25 71.74 25.38 22.356 36.2939 30.2726 16.5905
HJ27 72.06 25.36 22.080 36.3984 30.4037 16.4697
HJ28 72.94 25.36 27.378 36.8429 30.0152 18.5319
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Table 2. HJ23 core resistivity and water saturation calibration data
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Figure 4. HJ23 fitting results
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Table 3. Archie formula fitting results
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HI25 100,294,000 0.26558 R, =100294000/S7°*
HI27 54,942,300 055025 R, =54942300/S)>"
HJ28 81,534,200 0.45339 R, =81534200/s,,***
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Figure 5. Core resistivity curve
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Figure 6. Resistivity and water saturation data graph
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Figure 7. Comparison of changes of core water saturation under different pressures
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