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A new method to measure radial permeability and porosity of shale

Yang Zehao' Dong Mingzhe'> Gong Houjian' Li Yajun' Xu Long'

(1. School o f Petroleum Engineering , China University of Petroleum , Shandong Qingdao 266580, China;
2. Department of Chemical and Petroleum Engineering , University of Calgary. Calgary AB Canada T2N 1N4, Canada)

Abstract: In order to more conveniently and accurately obtain the radial permeability of shale, a new method was proposed to
measure the pressure attenuation of radial permeability and porosity of shale. Based on experiments, this method can be used to
obtain the pressure attenuation curve in annular space between the core and inner wall of PVT vessel in case of the radial flow of
helium along shale. Accordingly, a mathematical model was established to achieve the semi-analytical relation between pressure
and time in radial model. Meanwhile, experimental results were fitted to obtain the concentration conductivity and porosity of
shale, so as to further derive the radial permeability of shale. This method was adopted to measure the permeability and porosity
of two cores under three sets of different initial pressures in annular space. The permeability test results were also compared with
those obtained by conventional Dicker and Smits pressure-attenuation methods. The conventional porosimeter was used for com-
parison in porosity test, thus validating the feasibility and superiority of this method. Compared with conventional pressure-at-
tenuation methods, this model presents the advantages of simple equipment and operation to obtain the radial permeability and
porosity of shale simultaneously.
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Fig.1 Schematic of helium flow along the radial direction
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Fig.3 Gas flow along the core sample
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