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Numerical study on acoustic multipole logging in the gas-bearing reservoir with
low porosity and permeability
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Abstract The logging responses to complex gas reservoir with low porosity and low
permeability are not obvious, so it is difficult to evaluate the gas reservoir with conventional
logging data and methods. So a new method that is validated by numerical calculations is
introduced in this paper. The reservoir is modeled by isotropic porous medium based on Biot
and homogenization theories, and the propagation characteristics of the mode waves excited
by the multipole sources (dipole and quadrupole) in a fluid-filled borehole are numerically
simulated. The results show that the attenuation of mode waves is more sensitive to the
reservoir pore parameters than the phase velocity; and the sensitivity of the attenuation to
the gas saturation can be improved with the increase of the multipole series or the excitation
frequency. It is much better to apply the attenuation coefficient than the phase velocity in
identifying gas reservoir.
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