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Numerical Simulation on Drilling of Submarine
Gas Hydrate in Complicated Formation
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Abstract ; The distribution of submarine gas hydrates is mostly related to the submarine structural strata due
to its special accumulation mechanism. The occurrence state of natural gas hydrate also affects the properties of
seabed sediments, so its reservoirs are often complex formations with poor predictability, poor drill ability, and
poor stability. This paper, using the finite element software Abaqus/CAE, targeting at the soft and hard interbeds
of natural gas hydrate reservoirs, a finite element model of the diamond drill bit mounted on the deep-sea drilling-
rig drill a complex marine gas hydrate reservoir is built to simulate and analyze the drilling process. During the
drilling, by applying different drilling parameters to the bit, it obtains the variation of diamond bit motion with
drilling parameters, and stress states at different positions of hydrate reservoirs under different drilling
parameters. Through the analysis of stress state, the variation law of core disturbance is obtained. The results
show that the motion of a diamond bit through different formations can be divided into three stages, the average
bit rate increases with the increase of bit weight and rotational speed. The core failure rate varies greatly from
formation to formation, the failure rate of hydrate core is about 10% to 15%, while the failure rate of the
overlying rock core is about 25% to 45%. Failure rate is obviously affected by weight on bit.
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