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Fig.l1 Vertical well production of hydrate in the Nankai
Trough of Japan (after reference [34])
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Fig.2 Structural design of multi-branch wells for gas hydrate
extraction (after reference [37])
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Fig.3 Reservoir reconstruction effect for hydrate exploitation

(after reference [41])
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Fig.4 Artificial caprock reservoir transformation of CO,
hydrate (after reference [42])
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Fig.5 Simulation experimental system for engineering static
parameters of hydrate-bearing sediments
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Fig.6 Software framework for multi-field coupling numerical
simulation of hydrate formation stability (after reference [46])
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Fig.7 Schematic diagram of dual gradient drilling engineering

(after reference [48])
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Fig.8 Exploitation of natural gas hydrate in sea area by different
thermal stimulation methods (after reference [28])
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(after reference [58])
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generating thermal injection (after reference [63])
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filling mining (after reference [64])
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resources (after reference [53])
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A PROSPECT REVIEW OF NEW TECHNOLOGY FOR DEVELOPMENT OF
MARINE GAS HYDRATE RESOURCES

CHEN Qiangl’z, HU Gaowei'~, LI Yanlongl’z, WAN Yizhao'?, LIU Changlingl’z*, Wwu Nengyoul’z, LIU Yang3

(1 Key Laboratory of Gas Hydrate of Ministry of Natural Resources, Qingdao Institute of Marine Geology, China Geological Survey, Qingdao 266071,
China; 2 Laboratory for Marine Mineral Resources, Qingdao National Laboratory for Marine Science and Technology, Qingdao 266071, China;
3 School of Geophysics and Information Technology, China University of Geosciences (Beijing), Beijing 100083, China)

Abstract: With the rapid development of marine gas hydrate exploration and the upgrading of oil and gas mining
technology around the world, the prospect of commercial exploitation of gas hydrate resources in deep-water is
gradually emerged. Since 2013, Japan and China have carried out several times of trial productions of marine
hydrates and the continuous gas production time, cumulative gas production and daily average gas production
have been gradually improved. In 2020, China took the lead in realizing the leap from "exploratory production" to
"test production". However, the amount of single well production with "depressurization" as the core concept
restricted the industrialization development seriously. It is necessary to innovate and develop the existing techno-
logy and methods to form an more efficient, safe and economic special technology system for marine hydrates re-
covery. In this paper, new progress in the research and development of natural gas hydrate exploitation techno-
logy in the past years have been reviewed, by analyzing the innovation and upgrading progress of various types of
exploitation technology, revealing the main problems existed with the philosophies of "in-situ decomposition and
extraction" and "in-situ crushing and extraction". On this basis, the research and development direction of natural
gas hydrate exploitation technology in the future is prospected.

Key words: natural gas hydrate; new technology of production; in situ decomposition and extraction; in situ

crushing and extraction
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