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Limit drainage radius of horizontal wells in low-permeability
heavy oil reservoirs
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Abstract: A threshold pressure gradient may exist in heavy oil reservoirs with low-permeability, and their effective oil pro-
ductivity can be restricted due to complicated conditions. The unsteady flow process for natural depletion in heavy oil reser-
voirs with low-permeability was analyzed using a method of steady-state successive approximations. A solution for the flow e-
quations of a vertical well was obtained considering the influence of the threshold pressure gradient. Based on the theory of
conformal transformation, a 3D model was established for calculating the pressure distribution and pressure gradient distribu-
tion of a horizontal well. In accordance with the requirements of oil reservoir development, a method was proposed to deter-
mine the maximum drainage volume of a horizontal well when the influence of threshold pressure gradient was taken into ac-
count. The results of a case study show that the drainage radius in horizontal directions of a horizontal well is much larger
than that in vertical directions. The limitations on the drainage radius both in horizontal and vertical directions should be con-
sidered during the oilfield exploration and development, and the position and orientation of horizontal wells need to be deter-
mined accordingly in order to achieve a high recovery factor.
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Fig.4 Contour diagram of pressure in vertical plane
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Fig.5 Pressure and pressure gradient distribution along y-axis in horizontal plane
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