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Abstract: Tight sandstone gas reservoir has small pore throat, complex pore structure and high water saturation with the main controlling
factors unknown, which makes it difficult to investigate the large-scale hydrocarbon accumulation mechanism of gas reservoir and pre-
dict gas and water distribution. By taking the tight sandstone gas reservoir of Upper Triassic Xujiahe Formation in the central Sichuan
Basin as the research object, on-line dynamic simulation was carried out on gas-driving-water process in tight sandstone under different
displacement pressures using the simulation experimental equipment based on the organic combination of low-field NMR and high-pres-
sure displacement device. Then, the occurrence and flow characteristics of gas and water in rocks under different pressures were investi-
gated, and the relationships between fluid saturation and charging pressure and pore diameter were characterized quantitatively. Finally,
the enrichment mechanisms of tight sandstone gas were discussed. And the following research results were obtained. First, the main
reservoir body controlling the gas saturation of Xujiahe Formation gas reservoir is the reservoir space with a pore diameter of 0.1-10.0
pm. Second, on the whole, gas saturation presents an increasing trend with the increase of porosity and permeability. When porosity and
permeability are similar, gas saturation is mainly controlled by reservoir space with a pore diameter larger than 1.0 um. And the larger
the proportion of large pore diameter, the higher the gas saturation. Third, the gas saturation of the Xujiahe Formation tight sandstone
reaches 70% of the total value under a charging pressure of 3.0-5.5 MPa and then it increases slowly and the total increase is small with
the increase of the charging pressure. Fourth, "coupling of small differential pressure drive and reservoir space with relatively large pore
diameter" is an important factor for the formation of large- and medium-sized gas fields with high water saturation in the tight sandstone
of low gas generation intensity region. In conclusion, due to the characteristics of "small pore diameter, low gas generation intensity and
proximal accumulation”, the Xujiahe Formation reservoir in the central Sichuan Basin is mainly driven by small pressure difference and
has the reservoir space with relatively large pore diameters. Natural gas can be enriched and accumulated into reservoirs on a large scale,
but the reservoir has high water saturation.

Keywords: Low gas generation intensity region; Tight sandstone; Simulation experiment; Natural gas; NMR; Upper Triassic Xujiahe
Formation; Central Sichuan Basin
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