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A capillary pressure measurement method at real reservoir conditions

LI Aifen, FU Shuaishi, ZHANG Huanhuan, WANG Guijuan

(School of Petroleum Engineering in China University of Petroleum, Qingdao 266580, China)

Abstract: A high temperature and high pressure capillary pressure measurement apparatus was developed in this study, and
the capillary pressure curve of rock samples with different permeability at reservoir condition was measured and compared with
that converted from a mercury injection method. Live oil containing solution gas and real reservoir water were used in these
measurements. The results show that the reservoir capillary pressure converted from the mercury injection method was lower
than that measured using the new apparatus. There is a significant difference on the flat section of the capillary pressure
curves measured by the two methods, which is about 0. 08—-0. 12 MPa at wetting saturation of 70% for the cores with permea-
bility of (0.3-1.3)x107 um®. When the real capillary curves with those measured using the mercury injection method fit
well, the ratio of the capillary pressures from the two methods (the conversion factor) is about 4-5, lower than the conven-
tional value of 7.26. The higher the permeability of the rock is, the lower the conversion factor.

Keywords : capillary pressure curves; reservoir condition; diaphragm method; oil-water drainage; converting method
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Table 1 Basic data of cores
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Fig.1 Sketch map of capillary pressure curve
measurement apparatus under reservoir conditions
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Table 3 Compounding calculation results of formation oil (800 mL stock tank oil )
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Fig.2 Real oil-water drainage capillary pressure

curves under reservoir conditions
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Fig.3 Mercury injection capillary pressure curves
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Fig.4 Comparison of converted oil-water capillary pressure curves and real

oil-water curves with conversion factor of 7. 26
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Fig.5 Comparison of mercury injection capillary pressure curves and oil-water capillary

pressure curves under reservoir conditions
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