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Abstract Sand production is one of the critical issues that threaten safe, efficient, controllable and long-term gas production
from hydrate reservoirs. Numerical simulation of the occurrence, development and control of sand production from hydrate
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reservoirs is considered to be an effective and economicmethod to reveal the sand production mechanism and clarify the sand
production behaviors. It is of great significance for the scientific design of completion modes for sand control and the promotion of
hydrate industrialization. Therefore, this paper systematically summarizes the research status of numerical simulation of the sand
production from hydrate reservoirs. We first briefly discuss the multi-field coupling mechanism of sand production from hydrate
reservoirs. Then we analyze the numerical study of sand production based on the continuum theory for sand production criteria.
Furthermore, weintroduce the sand production mechanism and the prediction of sand production behavior based on the discrete me-
dium theory. We summarize the key factors of sand production models established by the discrete element method (DEM), including
hydrate pore habits, hydrate dissociation and fluid-solid coupling. Finally, the shortcomings of the current study are discussed, and

some suggestions are provided for more accurate models of sand production from hydrate reservoirs in the future.
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Fig. 1 Schematic diagram of thermal-hydraulic-mechanical-chemical multi-field coupling (modified from Sun'"® and Fuente®®!)
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Fig. 7 (a) Distribution of equivalent plastic strain around well in sand production model of hydrate production without ALE

adaptive meshing™'! (b) with ALE adaptive meshing'!
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