» z 2 / El. Scopus I
. Scopus
3 T

Chinese Journal of Theoretical and Applied Mechanics

TERRUK G YRR ST RIT BT 4R

oM, RIOE, AARK, KB, FRE, FEF, MER

REVIEW ON THE MECHANICAL-THERMAL COMBINED EXPLOITATION METHODS OF DEEP SEA NATURAL
GAS HYDRATE

Li Peng, Zhang Xuhui, Liu Lele, Zhang Yan, Lu Xiaobing, Li Qingping, and He Yufa

TEZR B2 View online: https://doi.org/10.6052/0459-1879-22-301

HEAT BRRRNER IR At SO

Articles you may be interested in

MR R IR R B VIR TR MR I RE ) 22 R e P b

MECHANICAL STABILITY ANALYSIS OF STRATA AND WELLBORE ASSOCIATED WITH GAS PRODUCTION FROM
OCEANIC HYDRATE-BEARING SEDIMENTS BY DEPRESSURIZATION

Ji2FEd. 2020, 52(2): 544-555

T RIREOK B 00 12 5 0t e
ADVANCES IN MICROMECHANICAL PROPERTIES OF HYDRATE-BEARING SOILS
F12E2E4. 2021, 53(8): 2119-2140

RIRUKGYIT & Z W BRI E AR G B it e 5 i

ADVANCES AND RECOMMENDATIONS FOR MULTI-FIELD CHARACTERISTICS AND COUPLING SEEPAGE IN NATURAL
GAS HYDRATE DEVELOPMENT

JI2E3R. 2020, 52(3): 828-842

ERE VTR Z A0S R o 1

ADVANCES IN MULTIPHASE SEEPAGE CHARACTERISTICS OF NATURAL GAS HYDRATE SEDIMENTS
F22447. 2020, 52(1): 208-223

IR i AP K 5 W) TR X TR L3RG TR ) R )

SUBMARINE SLOPE STABILITY DURING DEPRESSURIZATION AND THERMAL STIMULATION HYDRATE PRODUCTION
WITH HORIZONTAL WELLS

J12F2EAL 2020, 52(2): 567-577

KA PIUURR ) ) s IE P A R SR

AN ELASTOPLASTIC CONSTITUTIVE MODEL FOR GAS HYDRATE-BEARING SEDIMENTS
J12F2E. 2020, 52(2): 556-566

KEME AT, FREZEINER



4§54 % 8 % ¥ #R Vol. 54, No. 8
2022 £ 8 H Chinese Journal of Theoretical and Applied Mechanics Aug., 2022

RBRARRIKEYNH—AEEES R G EM R R

OB KM XEKT K 20 BmEST ERE e R
* (PR R F U, AEa 100190)
(P E AR B K TRERFE 2R, 63T 100049)
(o I b SR A R T B i TR, 1L AR T B 266237)
T+ (TR B AT FR ST A ], bt 100029)
TR REE S TR R A E GEIT), | AT 102413)

WE RRUKEWR TR T9RAREEI R, Tk B A5 200 S e, 152 bk 7R
IKE I B ERANIT B T AR ?*8"1%5&!‘1’]91‘7&7“&‘u&ffﬁﬁéﬂﬁx%?ﬁ%ﬁﬂﬂf‘ﬁﬁ“Eﬂﬂi@‘ IKEPIREAT il
TR A Z LA e e PR A S R 1 A T, 3 AR A e s 92 (R B A FH A A S e A7 B R R ORS00t
RI7 . AEREIIEANERGE T, RRTUKEDITRY SR M2 BRI ) B R A ON, T % HA i
15 HARAZ ST AE R R, Tok ELHCR T L Al MR B I R B il ORI R IFR KRR UK EH).
] P ¥ PR R AR K B ) 2 A7 TR0 RS ROk S b 25 SR R R TR o, R 1 7 HL IR, W R TR
TP ANE 15 TR E I K AT R, 7 B2 BEOF U TR 7 3, I AL Hp S O b i SRR R IR
IKEPITERII . AR T AU TR KB & T 1, FIRITE 95 To IR AR 2K B, e T i
A BV B S IA R, JF AR AR ] nT BE T B0 G O 2 2 A WL KRR UK S LAk
B IFRGSE—FoF M B, B TR, 8 H R 25 PR 2 e A AU (R . AR S o %08 5 1%
MIRER . 3 LUF AT TEIEAT SR & VR, FIR T BRI L 1) U 1 5 AR AR O 22 AR 8D . R 22 4 T5 1
(RIRITFURERE, JEER T ARRAHES N 1) 2% W),

KA RRTUKEW), BRI, 7R, 2 AR SN, )= 24

hESES: 0359 EFFIRTS: A doi: 10.6052/0459-1879-22-301

REVIEW ON THE MECHANICAL-THERMAL COMBINED EXPLOITATION METHODS
OF DEEP SEA NATURAL GAS HYDRATEY

LiPeng* Zhang Xuhui *%? LiuLele ™ Zhang Yan* Lu Xiaobing™® " Li Qingping '"** He Yufa '™ ***
: ( Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)
t ( School of Engineering Science, University of Chinese Academy of Sciences, Beijing 100049, China)
- ( Qingdao Institute of Marine Geology, China Geological Survey, Qingdao 266237, Shandong, China)
tf ( CNOOC Research Institute Co., Ltd., Beijing 100029, China)
- ( Southern Marine Science and Engineering Guangdong Laboratory (Zhanjiang), Zhanjiang 102413, Guangdong, China)

Abstract  Gas hydrates are an important sort of strategic energy resource in China because of their enormous reserves
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and small contamination compared to traditional fossil fuels. Many countries have accelerated the exploitation and
research of gas hydrates. Profitable extraction methods, disaster control and environmental protection are two key issues
that need to be addressed in the commercial exploitation of natural gas hydrates. Currently, the combined use of heat
injection and pressure reduction methods is considered to be the most effective method of recovery of gas hydrates. In the
method of depressurization and heat injection, natural gas hydrate production includes physical processes and effects
such as heat transfer, phase change, seepage, and deformation. The heat transfer is the slowest and the phase change
consumes a lot of heat, so it is impossible to directly use the conventional oil and gas extraction scheme that relies solely
on the seepage principle to extract natural gas hydrates. Natural gas hydrates in the South China Sea occur mostly in silty
clay and silty sand and other sediment types, with poor cementing and shallow burial depth. Conventional extraction
methods are not suitable for hydrated extraction in the Southern Sea, and new methods of extraction have to be
envisaged. Among these, the improvement of the efficiency of heat transfer in the sedimentary layer is the key to the
exploitation of natural gas hydrate. Che-Min Cheng presents a mechanical-thermal combined recovery method, utilizing
the heat of seawater, convective heat transfer, and pipe transportation, considering the stratum safety similar to coal
mining. The mechanical-thermal combined method for gas hydrate exploitation is a new concept, which has the
advantages of high efficiency and controllability, and meanwhile, the safety of formation can be reduced effectively. This
paper presents a comprehensive estimation of the energy, apparatus, and economic feasibility of the new method
demonstrates the advances in multiphase flow with phase transformation and stratum safety and gives some suggestions

for the potential application of these results.
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Fig. 2 Sketch of Mechanical-thermal recovery of gas hydrate!!”)
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Fig. 12 The influence length at the surface of the seafloor under
different dissociation length
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