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The accurate determination of relative permeability is crucial for characterizing multiphase flow in porous
media, with direct implications for reservoir simulation and enhanced oil recovery strategies. Traditional
methods, such as the Johnson-Bossler-Naumann (JBN) unsteady-state approach, primarily focus on core outlet
measurements. This study introduces an extended JBN method that enables the determination of relative
permeability curves at specific sections of the core equipped with pressure taps. Additionally, the integration
of X-Ray CT scanning provides spatially resolved saturation profiles, significantly enhancing the accuracy
and detail of core flooding experiments.
Core flooding experiments were conducted on sandstone samples under controlled conditions of 20℃ and
1450 PSI pore pressure. The samples exhibited approximately 21% porosity and 180 mD permeability. Injected
water, with a total dissolved solids (TDS) concentration of 36,000 ppm and a CT attenuation value of 231
Hounsfield Units (HU), was doped with 24% NaI to enhance contrast with the oil and rock. EMCA mineral oil
served as the non-wetting phase. CT scans were performed at intervals of 0.08 pore volumes (PV) up to the
breakthrough point, transitioning to a logarithmic scale thereafter.
The extended JBNmethod produced relative permeability curves that closelymatched those obtained using the
standard approach, with differences primarily attributed to error propagation and measurement uncertainties.
Additionally, the integration of CT scanning provided detailed saturation distribution profiles, enabling amore
comprehensive understanding of fluid behavior within the core. These findings demonstrate the reliability
of the extended JBN approach and emphasize the value of incorporating advanced imaging techniques to
enhance the spatial precision and accuracy of relative permeability characterization in porous media.
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