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Geomechanical stress law analysis of hydrate reservoir for
gas hydrate production by depressurization
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Abstract: A model combining linear porous elasticity and rock mechanics knowledge is developed to analyze the
geomechanical stress of the hydrate reservoir and assess the wellbore stability during depressurization. The pro-
posed model considers the original reservoir stress, pore pressure, seepage additional stress, and depressurization of
hydrate mining during the process of hydrate saturation change. This model is applied to the case of the Gulf of
Mexico, where the hydrate reservoir basic parameters have been publicly published and depressurization of the hy-
drate mining reservoir has been simulated and analyzed. Results show that the effect of bottom hole pressure is the
dominant factor affecting the formation of reservoir stress. Moreover, reservoir stress significantly affects the wall.
Therefore, the wall is the location that is most prone to shear failure. To assess the wellbore stability during the

process of depressurization, the production pressure difference of the hydrate reservoir must be <2.19 MPa.
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