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Unsteady-state model for calculating oil-water relative permeability
for reservoirs with low and ultra-low permeability

WU Ke-liu, LI Xiang-fang, FAN Zhao-qi, LI Wu-guang, LI Yuan-sheng, YANG Xin-zhou

(Key Laboratory for Petroleum Engineering of the Ministry of Education, China University of Petroleum, Beijing 102249, China)

Abstract: Based on the characteristics of oil and water flow in porous media, a model for calculating oil-water relative permea-
bility for oil reservoirs with low and ultra-low permeability was developed, in which the effects of threshold pressure gradient,
gravity and capillary pressure were considered. A unsteady state method was used to conduct the measurement of the relative
permeability, and the relative permeability curves influenced by various factors were then calculated. The results show that the
threshold pressure gradient has a prominent effect on the oil-water relative permeability, formation pressure, residual oil satura-
tion, and the recovery of oil production. The gravity also has important effect on the relative permeability and oil production,
while the capillary pressure can affect the oil relative permeability, but it has little influence on the water relative permeability.
Key words: reservoir; low and ultra-low permeability reservoir; unsteady-state; oil-water relative permeability; threshold

pressure gradient; capillary pressure; gravity
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