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Abstract: In the exploration and development of oil and gas,permeability is an important parameter for reservoir evaluation,devel-
opment,and production as it reflects fluid flow capacity in reservoirs.The critical path analysis (CPA) method combines the per-
meability and conductivity of the reservoir to predict permeability based on electrical exploration results. However, the accuracy of
scalar-based CPA is insufficient to characterize unconventional oil and gas reservoirs with strong anisotropy (such as fractured
shales). A tensor CPA method based on equivalent electrical parameters and permeability tensor is proposed for anisotropic media.
The pore network of the core sample is extracted from a 3D real digital core,and the connectivity matrix is used to represent the
connectivity and fluid flow in the pore network.The critical pore radius tensor is obtained by using matrix operation to predict per-

meability. According to the application results for isotropic and anisotropic media, the tensor CPA method can characterize the o-
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verall structure of anisotropic media by introducing physical parameters in the form of tensor and thus significantly improve per-

meability prediction for anisotropic media.

Keywords: critical path analysis,unconventional oil and gas,anisotropy,permeability prediction,electrical conductivity
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