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Abstract: Given the great importance of optimization parareto the development performance of hydrate
bearing layers (HBLs), this study developed an ajg@m parameter optimization method by combining th
particle swarm optimization (PSO) algorithm and tloenerical simulator HydrateResSim (HRS), and thift a
heterogeneous HBL model according to common gecdbgiarameters of HBLs. Comprehensively considering
the economy in the early development stage and timal recovery of methane, the
depressurization—-to—hot-water—flooding exploitatiorethod was applied in this model, and the critigat
production rate (the gas production rate corresimgntb the conversion from depressurization to water
flooding), injected water temperature, injectionghuction ratio and injection rate of each injectiwall were
optimized via the proposed optimization method. UResshowed that the developed optimization metbmald
effectively improve the development performancehef heterogeneous HBL. The energy efficiency anthame
recovery of the optimal case surpassed those ofnitial case by 44% and 15.9%, respectively. Thénaal
injection/production ratio was 0.82, and the optimngected water temperature was 83°C. Initiatirg tvater
flooding when the gas production rate declined @84630f the peak value was preferred for the optimal
development performance. Larger HBL thicknesseshaitpful to obtain higher gas production rates thoe
production wells in both depressurization and hatew flooding stages due to the corresponding higeH
reserves. Higher permeability leads to more gadymtion in the depressurization stage due to tineegponding
higher reservoir conductivity, but less gas prouuctn the hot water flooding stage due to the lovemaining
NGH reserves and bottom water coning.

Keywords: heterogeneous hydrate bearing layer; depressonzab—hot-water—flooding; parameter

optimization; PSO; HydrateResSim

1. Introduction

Natural gas hydrates (NGHSs), formed by water artdrahgas under low temperatures and high pressures

are white solid crystalline compounds trapped & Harth's crust. They have an estimated volumebofia2x
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