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Indirect Replacement Mining Method of Natural Gas
Hydrates Based on Reservoir Protection

HUANG Bingxiang, CAI Qingwang, ZHAO Xinglong
(State Key Laboratory of Coal Resources and Safe Mining,
China University of Mining and Technology, Xuzhou 221116, China)

Abstract: The low efficiency of heat and mass transfer and the reservoir instability were challenges to the
efficient and safe mining of natural gas hydrates (NGH). The indirect replacement mining method of NGH based
on reservoir protection was proposed. The gravity — separating medium was adopted to separate the reaction
interfaces and the reactants were separated and transferred between the interfaces of the NGH dissociation and the
CO, —hydrate formation, to increase the efficiency of mass transfer by providing unidirectional migration channel
of each material. The NGH dissociation and CO,—hydrate formation reacted in mutually independent regions at
the same time with the separation of gravity—separating medium. The ambient heat from reservoir, the sensitive

heat from the injected fluids and the heat released from the CO,-hydrate formation were supported for the NGH
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dissociation. The distance of heat transferring was kept relatively constant to the reaction interface, to optimize
the heat transferring efficiency. Consolidation of fluids by proactive cooling in the overlying strata around the well
was used to strengthen the strata and repair the mining—induced fissures. The strength of depleted reservoir was
rebuilt by the CO, —hydrates. The support structure was established to share the burden of hydrate dissociating
reservoir. The extraction well placement and the mining spatiotemporal sequence were optimized to coordinate the
overall deformation and maintain the relative strata integrity. The relative integrity of strata and the mining—
induced fissures blocking help to maintain the tightness of strata and the pressure — maintaining ability of
extraction well. This method was expected to inspire the efficient and safe mining of NGH.

Keywords: natural gas hydrate; reservoir stability; replacement; heat and mass transfer; coordinated mining
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