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A dual porosity model for transient well tests in volcanic gas reservoirs N AR

considering threshold pressure gradient S
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Stomas, intergranular pores, vugs, cracks, and tectonic fractures are abundant in volcanic gas Bt

reservoirs, characterized by inferior property, low permeability, and high constrained water saturation. i1

The experimental results of physical modeling show that there is the threshold pressure gradient (TPG) AIAEH AR

in the gas flow, showing a large difference from the regular transient well test model. Therefore, on this PubMed

basis, a dual porosity model for transient well tests in volcanic gas reservoirs is built considering the
TPG. First, the Laplace Transformation and Green's Function methods are adopted to obtain the solutions
to this model. Then, the Laplace three dimensional analytic solutions are deduced under two conditions
of infinite and circular boundary. Finally, the classic type curves are thus achieved, on which the effect of
TPG is discussed. The results show that the larger the TPG, the greater the flow resistance is, which
leads to such results as that the efficiency of matrix drainage to fractures becomes worse, the
occurrence of the corssflow between matrix and fractures is delayed, and the upwarping of
dimensionless pseudopressure as well as the corresponding derivative curves becomes more obvious. If
the TPG is ignored in the well test interpretation, the permeability, an investigation range and an elastic
storage ratio will become smaller while the crossflow coefficient will become larger.
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