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Fig. 1 Sketch showing resource investigation and development history of China’s natural gas hydrates
®1 HEXASKEUHER
Table 1 Overview of China’s natural gas hydrate occurrences
X 45k Gy g FE bR FERRE BN
s . AR IR JZORFNIMBCR = 1, 23 A1 7K 900 ~ 1500m, 7 e
L Bt o - L% (2017)

T 150 ~300 mbsf, 73415 JERER AL 5

SEHOIR AR 45 BRI A A O 40 A K I 600 ~
2 R B 1100m, F5"J27F 0 ~90mbsf, FH*J2%F 91 ~226mbsf, L2132 (2017)
6 ~37m, AR SRR K M

3 MEAIMEAN K ol SRR, B, 7 T IR R 20T Huang et al. (2021)
DU BSR 7% 2¢ e e
. 4 FHEEPGUD R HOER L2 IR 4 (2010)
s IR N 1 ke BYOR 2R EEROR IR AT BOR 7 A KGR 1350~ JRAREAE(2017) 5
v SR 1430m, 7 FHEIGERFRZ TP 5 0. 15m BHOK Wei et al. (2019)
6 T TR T VD A BSR Berner et al. (1990)
7 RS — BSR A | Mc Connell et al.
ke HER AL (2012)
8 HMIBHTEEM BSR HiER b2~ Trung et al. (2012)
. BSR. ¥ 5. 8
9 FRiEIPARIERE Sl SR PR (2014)
PTHRLEZ T EE 133 ~396m, SRR 4R POk
b 10 FHEEAR Rt TAARET, AR ROR > TR A LB P, SR R R A1 (2009)
- WSR2
HEX
11 FigReWmn Wk ek

12 FilEm W kAL

R (2015)
XA (2019)




526 ISR /TR (4)

2 RIRAUKEY I ARHE

F L 7 I 7 7 5 2 B A
FUKEYIRER S I, R UHOIR BRI SR A2
SENRAERRA T AR (3R 1 2) (eI I K B —
RIS H AR

.

5~ \ /-
A 2 7 A
o @ AR
sl b
7o i
. o iV
mEm i ® |
0 420 840 km ) . j
* RBUKEMEIA AEEm O - 9@‘;@.@

O RAUKEDHEN \ A
HES: GS (2016) 15495 SISV B

-

K2 pERRA KW
Fig. 2 Map showing distribution of China’s natural gas hydrates

2.1 ®if

AV P AT VR b X e R At 508, BT ALY
350 x 10*km” , 4 FCHS A Bl W45 B T R R SR &
WL 2% PF B SR 25 TR R 24 126. 4 x 10%km?
Hinz et al. (1989) i 438 T M AAAE 5 KIRSK
A A 1 BSR, WA (1998 ) F FH T AT b 7% 95 K}
TEA VD FIPG Y A R 5 Y BSR, 1999 4F 1 JH i3 ¥
Hb SR A SR 2E VS VDA 1 I UG A R BT BSR, B
Je FE R VAL 1 VG VDV R | AR VDB B R A
X B AP AT i T S L ER A B R A2
PAAT, SE AR A PR Z B A 16.7 x 10*km , LRI
88 11, & BSR 4347 [X 26 4k, [ 11 A4 Fi
X, A3 T BLA 32750km’ (R AR % 45,2017 5 B2 4
SREF,2016) o 2007 AF S H [E] M 5T 8 A Ry 41 21 52Tt
T 4 WRREKRE Y TR, G eI ARV
TR SR M AR 1S T K& W S A i (Zhang et al.,
2007 ; Yang et al., 2017) ,

FOCH DX A3 T BR VT 11 2 M Bk — 34 4, V6 S i T

S R HE A DI AR 3 02 31 BR, DTN R AR, il
RBFE R RRR KGN A R MK, )
T L S5 3 A Ry S5 Jm T 2007 4E (GMGST ) (2015
- (GMGS3) 1 2016 4 ( GMGS4 ) TEMHF AT R
SREIKEWV IR, BT 450k HCiR (2R R
JERFNPHORSE ZFOK S (B 3A) o IKEW oA
IKIRH 900 ~ 1500m , 7= F 6 Ji& LA T 150 ~300m, 55
IKEYZIE 18 ~ 34m, I JFE ik 80m, 7K 5 ¥ i A0 i
20% ~43% , i Kik 75% . %X KA W) EA A
JJRRBE R MR EE R A S (A PR E S, 2017 5 R A
WA 2017) .

AR U0 iy XA T BRTT T 453 4R 35, KA 300 ~
2000m, HFIEHIE S 2% , W 2B R SR SOK G A
FIHLIX , 2004 4F, rh &P E T RE 1 4 42 K1) SO
=177 RIS WA, TR VD HE B B 3t X R 3 T
B b e KA ¥ 2R Bk TR #h m——Ju e W e il
(Jiulong Methane Reef, [ f i 430km”) | JE LB T K
175 RIRFKEYA R0 5T BR b 27 F A= )~
RS, Qi v ) A 2 R/ R B ST (SMIT) AL REZE W)
RESE, s N ARNA RINSK G WAAE (BURMESE,
2008) , 2013 4F, J" M ¥ v M 5T I8 A JRy 78 2R V0 T 35
SERt TR IR (GMGS2) , BB T HUR 2 AR S5 AR
JCRAN T HCR K AR OK-E 9 (B 3B 181 3C) . K&
PIRAF T 7K I 600 ~ 1100m gk, FL A7 H vk | 5 3
KEBIZ MM S SR E . AR — 1R R0 & XX
R ETWAKEWE, b FKEWMEKRE T
JELAR 0 ~90m JEHE N, /K& ¥ 2 2 Jek IR (45
AR ) B FE AR AR TR R B SRR 2 15 ~
32m, M HE 10% ~33% ; TAKGWEKE TR
T 91 ~226m JE N, KW 53 HCR ™ L R 6
~37m M HE— N 10% ~33% (5K6°755,2017;
Sha et al., 2015) ,

2015 4F, NI B A R i U S
KA TEBAR M AL R BT R S R %
IR BV R RV R AR Y ) S5 HIR R A L K IR 1350
~1430m, FFRZ) 350 km? ¥4 IR X 7% 2 DU Hh
A RRAOKEW, | HERIBORE A8 72 ROVL Al
ROV2 i3z IE LA T FOR AL BIR SRR A PR i, B
WAH 0. 15m, AL IZIXGE K LK & B AR iR
ERRIRAE IR, AR SR A R A2k | AR
B R R FIAE IR HL 05 28 R i D45 2 e SR AR W)
(AN SE,2017 ) o 2018 4F, T JH Vi 3 Hb 5T 0 25 Je)
TESAR F A St 1 BRI (GMGSS) |, K3 T 1R




2021 4£(4)

HhE KRR UK GBI 1 Bl 527

B3 AP ERIRI R UK B PR b
A FEEMAT D BOIOKR & K 3R 20 H 10 ( Zhang et al., 2007) ;B. R ARV BRRIK 59 (Zhang et al., 2014) 5 C. F g AR U0 kAR K & PR
(Zhang et al., 2014) ;D. I HFBUR M A PO S PIRE G (Wei et al., 2019) 5E. &GP RIRIICROK S PFE S (Huang et al., 2021) 5F. 35 H#EA
LA K S (BUA T4 ,2009 )
Fig. 3 Photos showing natural gas hydrate samples obtained in China
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Table 2 Resource estimates of natural gas hydrates in China
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Fig. 5 Resource estimates of China’s natural gas hydrates
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Fig. 6 Map showing locations of test production of global natural gas hydrates
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Table 3 Overview of test production of global natural gas hydrates
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Fig. 7 Photos showing flames from the gas hydrate of test production fields in China
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Fig. 8 Diagram showing structure of an epsilon-shaped horizontally butted well in the Muli area of Qilian Mountain
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A review of the resource potentials and test productions of natural gas

hydrates in China

ZHU Youhai', PANG Shouji'

, WANG Pingkang'*, ZHANG Shuai'

, XIAO Rui'

(1. 0il and Gas Survey, China Geological Survey, Beijing 100083, China; 2. China Geological Survey, Beijing

100037, China)

Abstract; China has been attaching great importance to research on natural gas hydrate resources. Since the mid-

1990s, China has experienced three development stages of resource prediction, investigation, and test production of

Till now,

natural gas hydrate resources.

five hydrate samples have been discovered in Shenhu,

Dongsha,

Qiongdongnan, offshore Taiwan of the South China Sea and in the Muli area of Qilian Mountain, with seven hydrate
occurrences inferred including geology, geophysics and geochemistry in the South China Sea, the Okinawa Trough
of the East China Sea, and the Tibetan Plateau. According to the hydrate stability zone, the natural gas hydrate
resources in the South China Sea are estimated to be 64 x 10'> m’ | those in the Okinawa Trough are about 24 x 10"
m’ , and those in the terrestrial permafrost are about 38 x 10'* m®. The total amount of the natural gas hydrates in
China reaches up to 126 x 10'> m’ , which is twice the amount of China’s conventional natural gas resources. Since
2011, China has carried out five test productions of hydrates in the Muli area of Qilian Mountain and in Shenhu
area of the South China Sea using depressurization and heating methods, with gas production of 117 x 10*m’. It is

probable to exploit hydrates in large-scale fine-grained reservoirs located at the base of the classification * pyramid’

Key words: natural gas hydrate; resource amount; test production; China



