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A Geomechanical Stability Model Analysis of Hydrate Reservoir for Gas
Hydrate Production by Depressurization
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Abstract: A model based on the dynamics of fluids in porous media and poroelasticity is developed for analyzing
geomechanical stability of hydrate reservoir, which is a challenge for commercial gas production from hydrate reservoir.
This model, including subsidence of hydrate reservoir and wellbore stability, is applied to Gulf of Mexico, where the basic
parameters and the in situ stresses are publicly published. It is concluded that subsidence of hydrate reservoir occurs due to
the changes in pore pressure and the maximum subsidence occurs near the wellbore; the more hydrates decompose, the
larger subsidence occurs. Decreasing well pressure will induce potential wellbore failure and the borehole failure is
expected to initiate at those positions where the tangential and vertical stresses reach the maximum value. The horizontal
stress contrast increases the instability of wellbore.
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Fig. 1 Schematic diagram of hydrate reservoir for gas hydrate production by depressurization
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Fig.2 Schematic diagram of stress of a vertical borehole
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Table 1 Model parameters (based on a hydrate reservoir at the
Gulf of Mexico)
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