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Abstract: In order to establish a well test model consistent with actual nonlinear flow pattern, considering the permeability-variable
flow effect of low-permeability reservoir, a two-dimensional permeability-variable non-Darcy well test model of low-permeability
reservoir was established, the numerical solution method of difference equations was given, the well test type curve considering the
influence of impermeable boundary was plotted, and the sensitivity of impermeable boundary and low-velocity non-Darcy flow to the well
test curve of low-permeability reservoir was analyzed. The results show that for non-Darcy flow, the pressure derivative curve begins to
deviate from the 0.5 horizontal line and gradually warps upward in the radial flow stage. The stronger the non-Darcy effect, the greater
the warping amplitude ; the warping is faster after reaching the impermeable boundary. For low-permeability reservoirs, when there is
an impermeable boundary near the wellbore, non-Darcy flow may cover up the influence of the impermeable boundary. The model
proposed can help effectively distinguish between non-Darcy warping and impermeable boundary warping of well test curve of low-
permeability reservoirs, and has great practical significance for well test interpretation of low-permeability reservoirs.

Keywords: low-permeability reservoir; well test model; non-Darcy flow; permeability-variable; impermeable boundary; well test

curve; radial flow
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