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Inversion method of oil-gas permeability curve in gas cap reservoir
and its application

LEI Yuan, YANG Ming,ZHOU Fengjun, WANG Yu, LI Yang

(Bohai Oilfield Research Institute , Tianjin Branch of CNOOC Lid. , Tianjin 300459, China)

Abstract: Gas channeling of oil production wells greatly affects the development effect of gas-cap oil reservoirs. Production
practice has proved that the gas channeling degree and production performance of production wells near the oil-gas interface are quite
different from the results of numerical simulation. In gas-cap oil reservoirs, the relative permeability curve measured according to
industry standards is inaccurate due to the endpoint value of gas saturation. Its application in numerical simulation history matching is
not consistent with the actual dynamic law of the oilfield, which affects the rationality of development index prediction. The
numerical simulation method is used to study the influence of oil-gas permeability endpoints on the development, production
performance, and ultimate recovery of gas-cap reservoirs. Combined with the two-phase seepage law of oil-water and oil-gas during
water-flooding development of gas-cap reservoirs, a water/gas driving model for gas-cap reservoirs is established, and the relationship
data between gas fraction derivative and gas fraction is obtained from actual production data for fitting. The genetic algorithm
inversely obtains the optimal solution of the characteristic parameters of the oil-gas permeation curve and realizes the inversion of the
oil-gas permeation curve. The numerical simulation results show that the relative permeability curve obtained by applying this
method is more in line with the actual production law of the oilfield, and can provide a more accurate reference for the determination
of reasonable recovery efficiency and tapping potential of gas cap reservoir.
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