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Abstract:

Due to the special physical and chemical properties of gas hydrate, the issues associated with wellbore
stability of gas hydrate bearing sediments (HBS) are far more complex than those of normal
sediments, among which the impact of drilling fluid temperature will never be neglected. Given this, a
mathematical model is established considering the interactions of multiple factors such as heat
conduction, convection, hydrate decomposition, formation mechanical property changes, etc.
Additionally, finite element solutions were calculated. Taking the geologic data obtained from a foreign
deep water hydrate formation as an example, this paper studies and analyzes the influence law of
drilling fluid temperature on hydrate decomposition, formation mechanical property changes and
wellbore stability. According to the result, the thermal decomposition of hydrates in the formation
deteriorates the mechanical properties sharply, easily resulting in the instability of formation yielding.
For that reason, the low temperature drilling fluid will be beneficial to maintaining wellbore stability and
ensuring safe drilling with its temperature controlled lower than the phase equilibrium temperature of
hydrates.
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