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Abstract

Tight sandstone gas reservoirs are abundant and widely distributed in China. Compared with the
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abundant resource reserves of tight sandstone gas reservoirs, our mining capacity for tight sand-
stone gas reservoirs is quite insufficient. This is because the tight sandstone gas reservoir has
small pores, narrow throats, and high water content in the reservoir, which makes the seepage
characteristics of the gas-water two-phase very complex, affecting the development effect of the
tight sandstone gas reservoir. In this paper, the indoor physical simulation experiment of tight
sandstone core is carried out, and the influence of physical properties, confining pressure, tem-
perature and displacement pressure difference on gas-water two-phase seepage is analyzed. The
main conclusions are as follows: 1) The unsteady gas-water relative permeability experiment is
simpler and easier to operate than other physical simulation methods. 2) The physical properties
of the core are poor, the irreducible water saturation will be relatively large, and the gas phase
and water phase seepage capacity are relatively poor. The confining pressure of the core increas-
es, the bound water in the core becomes more, and the two-phase seepage capacity decreases.
When the ambient temperature of the core rises, the bound water in the core will decrease, the gas
phase flow capacity will decrease, and the water phase will be the opposite; as the displacement
pressure difference increases, more water in the core is expelled, the bound water is reduced, and
the two-phase seepage capacity is enhanced. 3) The normalized relative permeability curve can be
used to calculate the water content of the block.
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Figure 1. Flow chart of unsteady state method
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Figure2. Multifunctional gas-water two-phase displacement system
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Table 1. Experimental core and experimental condition design table
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Figure 3. Comparison of gas-water two-phase relative permeability curves of cores with different physical properties
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Figure 4. Comparison of core gas-water relative permeability curves under different confining pressure
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Figure 5. Comparison of core gas-water two-phase relative permeability curves at different temperature
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Figure 6. Comparison diagram of core two-phase relative permeability
curve under different displacement pressure differences
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Figure 7. Normalized relative permeability curve
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