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Background, Aims and Scope.
Tight gas resources are abundant and widely distributed, which is an important part of unconventional gas
exploration and development. However, the tight sandstone reservoir has the characteristics of low porosity
and permeability and micro-fracture development, so the water phase trap damage is more serious in the pro-
cess of reservoir reconstruction. In addition, it is difficult to evaluate the damage of water phase trap in tight
sandstone gas reservoirs at pore scale, and it is impossible to make a more accurate judgment of flowback
and production pressure difference, which restricts the development of tight gas. Therefore, this study has
practical guiding significance for the efficient development of tight sandstone gas reservoirs.
Methods.
Through core NMR experiments and finite element numerical simulation, the spatial and temporal distribution
of water saturation and pressure in the pore throat of the gas-water phase in the process of forced imbibition
and flowback is verified. The water phase trap damage degree of tight sandstone gas reservoirs at micro scale
is evaluated by treating the part of the flowback model higher than the specific water saturation as the matrix.
Results and Discussion.
(1) In the process of forced imbibition, the high pressure area mainly concentrated in the blind end and narrow
throat; The liquid phase flows rapidly through the dominant channel, and after a period of time, the distri-
bution of pressure and water saturation in the whole system tends to be stable. (2) After flowback, a large
number of isolated bubbles appeared in the capillary channel, which increased the frequency and severity of
the occurrence of Jamin effect, resulting in a large amount of fracturing fluid remaining in the pore throat; (3)
The calculated results of the model are basically consistent with those of core NMR. (4) The permeability of
the two models before and after imbibition reflux was calculated respectively. The permeability of the model
after imbibition reflux was significantly lower than that of the model before imbibition.
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