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Finite-element Simulation Study on Permeability Measurement Based on
Complex Conductivity of Hydrate-bearing Porous Medium
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Abstract: Permeability is a key parameter influencing the gas production efficiency of gas hydrate reservoirs. There is still a lack
of techniques for monitoring the dynamic variations of the permeability of hydrate reservoirs in real time in the field. The methods for
testing permeability of hydrate-bearing samples in laboratory have several problems, such as high cost, long cycle and low reliability.
A new method for measuring the permeability of hydrate-bearing sediments based on complex conductivity was studied. First, a finite
element numerical model was established for the porous media containing hydrate to calculate its permeability and complex conductivi-
ty. Then, simulation experiments were carried out under different hydrate saturation conditions. The parameters of flow and electric
fields for porous media with the hydrate saturation ranging from 0 to 40 % were obtained, and the mechanisms of the influence of hy-
drate in pore space and its saturation on the imaginary part of complex conductivity and permeability were discussed. Finally, the per-
meability-evaluation model of hydrate-bearing porous media based on the imaginary part of complex conductivity was established and
verified, which provides a theoretical and model basis for the in-depth study of the permeability measurement techniques of hydrate
reservoirs based on the principle of induced polarization.
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