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Numerical simulation and completion design
optimization of sand production in depressurization
exploitation of natural gas hydrate in South China
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Natural gas hydrate has large reserves and a high level of heat value, which is the strategic commanding
point of global energy development. The hydrate reservoirs in the South China Sea are shallowly buried and
have low cementation strength. In the process of exploitation for the hydrate reservoirs, workers often face
problems such as large sand production, formation instability, and low efficiency of exploitation. In order
to further study the production capacity and sand production during the process of exploitation, this study
focuses on the characteristics of hydrate reservoirs in the Shenhu area of the South China Sea. Based on
the CMG-STARS platform, a numerical model, coupled with thermos-hydro-chemistry processes, was estab-
lished to explore the effects of completion horizon, completion length and production pressure on reservoir
productivity and sand production law in vertical well depressurization mining. The results show that: The
well completion in the middle of the reservoir is 21% and 15% higher than that at the top and bottom respec-
tively, and the cumulative gas-to-water ratio is higher and the development effect is better, while the sand
production problem at the top and middle of the reservoir is more serious. Under the current simulation con-
ditions, considering the production capacity and sand production, the exploitation effect is the best when the
completion length is 10m. Continue to increase the completion length, the production increase is reduced,
only 19% increase, and the sand production increases sharply. The lower the production pressure is, the better
the productivity is, and the more serious the sand production is. When the production pressure continues to
decrease, the yield increase effect decreases, while the sand production still increases significantly. This study
can provide a theoretical basis for the development of natural gas hydrate in the South China Sea.
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