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I. Abstract Body (up to 250 words)
This study provides a method for oil saturation estimation. Core displacement equipment combined with resistance measurement devices and Nuclear Magnet Resonance Measuring (NMRM) instruments were employed to conduct both viscous oil and light oil accumulation simulation in tight carbonate reservoirs under the formation condition. In addition, coupled with data from numerical accumulation simulation in digital cores, the relationship curves between petroleum charging force (the resultant force of accumulation driving force and migration resistance) and oil saturation growth in matrix pore space of tight reservoir were established respectively. What’s more, based on the relationship curves, the oil saturation in tight carbonate reservoir is approximate calculated. The results show that, the oil saturation in tight reservoir was controlled by the size of charging force. In matrix pores, following the non-Darcy flow, the oil saturation growth can be divided into three stages from the beginning of charge to the end of permeation: resident with no growth, slow nonlinear growth and fast quasi-linear growth. The relationship curves reveal that the charge threshold pressure of light oil is 0.32Mpa to 0.46Mpa, while it is 1.23Mpa to 2.22Mpa for viscous oil. The charging force in tight carbonate reservoirs of Leijia district, mainly provided by hydrocarbon generation pressurization, source-reservoir capillary pressure differential head, is 4.3Mpa to 20.3Mpa and 8.3Mpa to 22.9Mpa for viscous oil and light oil respectively. According to the relationship curves, the calculated oil saturation is 7% to 52% for viscous oil and 32% to 73% for light oil.
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