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Simulation Core Disturbance Analysis of Core
Drilling in Complex Submarine Gas Hydrate Formation
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Abstract; Aiming at the complex formation for gas hydrate occurrence in seabed, this paper uses the finite
element analysis software ABAQUS/CAE to simulate the drilling process of diamond bit mounted on deep seabed
drilling rig for coring seabed gas hydrate. With further processing of simulation results using Python, this paper
also analyzes the stress state of rock core during drilling, and the variation law of rock core disturbance state with
drilling parameters is obtained. It obtains the low—disturbance core range of natural gas hydrate reservoir and its
overlying sediments, and the variation trend of core disturbance rate with drilling parameters. It has certain
referential significance for optimizing core drilling parameters with low disturbance. The results show that the
disturbance range of sediments and hydrate cores increases with the increase of drilling pressure and rotational

speed. The disturbance rate of the core first increases rapidly, and then gradually remains stable. The stability
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value of the disturbance rate is greatly affected by the drilling pressure, and has nothing to do with the speed of
the bit. When drilling in the sedimentary layer, larger drilling pressure and speed should be selected to ensure
high footage efficiency. When drilling in hydrate layer, the core with good quality can be obtained by
appropriately reducing the drilling pressure, and increasing the rotational speed can effectively improve the
footage speed.

Keywords: gas hydrate; finite element analysis; state of stress; core disturbance
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