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Abstract: The pore-fracture structure characterization and seepage characteristics analysis are the keys to the
effective development of tight reservoirs. However, it is difficult to accurately characterize the pore and frac-
ture structures of different scales by conventional methods, which makes it difficult to analyze the seepage
characteristics. In this study, combined with CT scanning technology and advanced mathematical algorithms
of AVIZO visualization software, a three-dimensional digital core of tight reservoirs was constructed, and the
comprehensively quantitative characterization of microscopic pore-fracture structure from multiple dimen-
sions was carried out. On this basis, nuclear magnetic resonance (NMR) centrifugation experiments were
conducted to monitor the fluid migration dynamics in tight reservoirs, and mobile fluid migration character-
istics were analyzed based on NMR T2 spectra. The results show that the average porosity of the reservoir
in this area was 11.2%, and the average permeability was 1.573mD, which belongs to low porosity and low
permeability tight reservoirs. The distribution of pore throats was mainly contiguous and isolated. The con-
nected pores were mainly distributed in enriched bands, which was due to the interconnection of gas pores,
intergranular pores, and dissolution sheet fractures, while the disconnected pores were mainly distributed
in isolated form, which was related to the development of inter-gravel dissolved pores and matrix dissolved
pores, and the contribution of pore connectivity to seepage was greater than that of pore scale. The pore
radius in this area was mainly 4.31-32.17 μm, the throat radius was mainly 3.42-13.29 μm, and the pore and
throat cross-sectional shapes were mostly triangular, meanwhile, the fracture types could be divided into 3
types according to the occurrence and opening, which were mainly high-angle structural fractures and ver-
tical fractures, indicating that pore-fracture structure had strong heterogeneity and fractures could play a
better role in the infiltration of oil and gas. The connectivity of pore throats in the tight matrix was poor,
which made the imbibition exchange effect weak and prone to water sensitivity. Subsequently, the movable
fluid saturation increases with the increase of permeability, and the fractures and micropores had less flow
resistance and were more conducive to water flow compared with small pores. This case study provides new
insights into the exploitation of similar tight reservoirs.
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