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Abstract:In the process of green energy transformation towards carbon neutrality in China, natural gas consumption increases continu-
ously, but domestic supply capacity is not sufficient, so international cooperation is an important way to ensure China's natural gas secu-
rity. From the perspective based on resource, cross-border channel and market, this paper systematically evaluates the security situation
of natural gas in China in the new period and comprehensively analyzes the main problems in the supply of imported natural gas. Finally,
based on the national overall security concept and the new strategy and development concept of energy security, it is proposed to build
main paths of natural gas security guarantee system under open conditions from the perspective of planning internal and external security
as a whole and constructing a new development pattern with domestic and foreign dual cycles. And the following suggestions are pro-
posed. First, deepen the cooperation with major resource countries and increase the degree of interest dependence to ensure the stability
of overseas resources. Second, cultivate a number of core resource countries and build major strategic channels of sufficient capacity,
high diversification degree and good alternative between China and resource countries, such as Russia, Turkmenistan and Iran. Third, di-
versify gas import sources, build the China-Pakistan channel, improve the China-Myanmar channel and develop them into "dual engines"
to import natural gas from the Middle East and the North Africa. Fourth, activate China's potential as a transit country, improve the in-
ternational attributes of channels, build the pipeline network between China, Korean Peninsula and Japan and construct the China-Myan-
mar-Bangladesh-India gas pipeline, so as to develop China into a channel country for the export of natural gas from Russian and the Cen-
tral Asian to the Northeast Asia and the South Asia. Fifth, open-up China's natural gas market to foreign companies and develop domestic
demand market into a new space of cooperation between China and resource countries so as to increase their interest interdependence.
Sixth, encourage foreign companies to take part in China's gas field development and infrastructure construction and improve China's nat-
ural gas accessibility and emergency response capability. In conclusion, the proposed main paths of natural gas security guarantee system
under opening-up conditions are the important measures to realize carbon peak and carbon neutrality, which will inevitably speed up the
green energy transformation in China.

Keywords: Natural gas security; Energy security; International cooperation; Dual cycles; Demand-side reform; Diversification; Transit
country; Cross-border pipeline; Emergency response capability

ESWE . PEELEREESESIE b E A2 20 1 P XGEE AU ('S 2019M660934).

TEE®: 0, 1987 44, it RN F R IR S EUA 5 R8I 22 45 T A 50 LAE. Hhdikb: (100724 365 117 PG 385 X 75 il i A
6 5. ORCID: 0000-0003-4129-7691. E-mail: liangmeng@mail.ru

BEMESE - IkE, 1979 4, #dR, WLHRA S0 . TENGUHRRIRAT 5E . fRRME 5 BORE T M TAE. Hilk .
(102249) L5 & X524 18 5. ORCID: 0000-0003-0254-8371. E-mail: Zhanng@cup.edu.cn



162 X R S5 I W 2021 4R35 41 %
0 5|5 HECURO T E 2 RS I E B2 %, [ 2006

REVR 222 K RBE XA T LRI 2 RTE.
SIS PE I, OGP R R ER AR NRAFEGE .
SRIEAR, BEFRGEYE. WKL KRR
oy REUR 2 A IR AR MISEA R e AR EE S W
BOR R TTAE & KR H I B AR IR R, T
SR (P NRIEME REJRTE (IERE
JARRD) FO BEPR ORI 5 B SR AP T K i REYE
P25 OREEAN S ZOR T RE ST, MLXT REVE It L™ H e ik
R o T DA B Ath R SR e A PR B R . “
K7 VLK, R E R A RN, fE TR R it
ANHIF AR 2020 56 A AT AT A [ e A )
AR At 2R, S DA Eas. SR
REVR 22 ATl , SEBUOTBOERMF PRI %4z, TR
THE R IE R, IR ZOR Oy BRI % 4 TR S
[ LRI TC PR M SE A0, 0 R 2 4 PR PR &R
S RE VR N SURE T VA 0 B4R 9 R

1 FHKEIRRZERSE

i [ BRI B g R AT DU R O, HEE
U5 22 4 ) S AE T AR HE D . A8 “30 « 607 XURE H bR
ol N, TFEARE S ar NIRRT, R RPN
PRETE. TEk, BRERBRBEE, £ —IREEHE
MR L E A IR 1%, RS E KR
MR T Y, I Oy B S AR Y. AR
M, a0 E AT EFERE 2 KR, FEGE
TR BB 5 A0 AR 55 AN o 1 18 72 AR AR A 2N
T W 438 (R BE IR 22 4 T A B,
1.1 RASFRBEIHRIFRAISIMEKEE

RIRSAE TG ARRAEIR, —IEHETFE K.
IR R RS R . SEELN RN 36 4 A I 1 AR 1
HEY R T E R R, T LFRF
B IEIE 15%, 2019 4E 285 3 000X 10° m*, it
T = KRR R E . 2020 4 B2 07 A S RL
o RAR A T R Eh S A, % 3 280X 10° m’,
BKIE 6.9%, S5AERKINTT R AAEZEST 2.5% ¥ bt
BT HR . [E=S A i RSN I E, AR
B 5 0 K BRI R 70 B BUR R 91 AT
Hafg b= CLEFEATEIERD MEERSI R, BEA
RARS T Ae i W HUF PROE KR S . 2020 4F A2 7= KA
51 888X 10° m®, 4 4 FE-FF 100X 10° m® LA L)
W, SR, EA R R EGE, K

SRR RN R O E DLk, A B O R AR Y
THIL 50%, 2018 R Ak Kk TE, 2020 4F
ORI 1400X10° m®. BEEHE DN, KRS
STAMKAT FEFREE2ETE,  H 2006 4E 1) 2% BK % 2020
FE (1) 43.8%, FETRIET 3%, LNE I RIG. 7E
U H bR EENLE T, H ERE R R AR SAT
PR T A, T KRR T RB R R P 3
ARV AH 4 7T & 5 500X 10° ~ 6 500 X 10° m™,
Lt RIE, RN AMKAT B T4 R0k 60%, H
BRI 2 A BB 2k

1.2 #HOKBEHREARERKERPEL2EEN

HE 40% DL BRI RAR AR D, TR RE
AR T E R AR 2 BE T 5 R TR
2017 FEAZE, Rk O i o < Sk BB A
B T E R ARAS A B AR B A T BN AR S N 2 RE T
Fm . 2019 4E 1 A, A3t B SE R 80 it 2 44 7 7 M el
- 2 B G AR BRAR 1] o B R AR SRR,
FAR MR BRI . 2020 4F b2V 4F 52 37 e 5 1 5
M, o R AR SR B, wa R4 T R
) HE T, A BOOR D 21%,  fH A2 R B 3 Sk AT
B2 oM 5847, SEUTE RIS R A
KibE BT, AR BB, 2020 4 12 A, HES
S HEFE Y DR R At A, I R e O e e L
o R AR N IR A« TEE . T AR
BT E M A S R S, E R AR
IS N = N R VA Y AN I WL R S S E P
1.3 LR ERBABEARASRUEED

R ARASTH S R A I BRI K S BT TR R
TR Y, R R R R SRR A
FE B EIK L 30%, WAL RIRR (LNG) 1352
Btz FID. #rf = m 5 #EIR S5 R R m, Kok 4k
AT IR AT BE H LA RR 1 R T 1. 4% Rystad
Energy Tl ™, 2040 £ 45k LNG 3 8% 2020 4
K30 98%, {HP= BB I 79%, HPr KRN
BEFE T ER NG . UE AR L B KRR T
SR, R EINK T LNG it H, HAE KRR
sk 5 A LE EE A 2015 4F (1 44% 3522 2020 4F (1)
66%. F A HEATE 2025 A 4Rk LNG #E L E M,
AT, PERRSEOSZHBENRE, 4#*
N2 AT I K A . 4k, B A BRBEVETH 2k
O “HEKR7, WRHX KRASEOTSTHNE, %
HE T E R R AR 22 A R e M R I R TR R



511

BEEASE: METTIREA T P R R 2 REER AR R A7 - 163 -

feadh U, AR VR Wfe 7™ 28 J e ) XU e sl 2 e 1
fE “30 = 607 XUHK S H AR $a 51 F, FE R HE
KRS G A RRIRIRE R E R E, BIRRARAIK
v R B ) UG AR AT %, (EASHERR I R . A
PR b 3P R R PR R VO A B2 B U 1 R B R B B )
Ao IR TR RE IR L R RGN, L R
ANBEIRfEHL, T8RS — B BB I 1 000
FEI6/ (1000 mP), HANREKERS, T7ERE TR
MaedE =W 5 25 kg, K EMRRE, —JFmb
TRBRRINI W AEARNK,  Fy— 77 1 W A2 56 B
2 igzE, SRR ARSI L.

14 HEXZFRPEEBRZEEAZMEZ

[ B i SR BN KR B I 0, b o 58 5 K [ 1
gER RN, & 2% 00 PR IRBORE AR BE I 2 4 IR A
WAL A ORI, in ] r R AR R B 22 4
H AT ENE IR IR B JCHAE 2021 #EBLR,
Wt 5l A DX 5 = b A K 5K, R ALIE AR D
] 5 EE LY LNG 3 ST, 1 I Y 22 4 XS A B Ak
FEEEINR, BRI I R IR N & 4

2 HORASHENFERNEZFRR

IR AFERATZRERWHFRT, +
] e 22 41 BT A AL AN B k. A Tt 2 EUR P
WL, WU B T2 AR IR 2 A
=45y, WRIPREIR BN =2K, EE L
WA B 73 A m L E 1 R AR T LA A I 3 2
21 RASFKBEREMENEES

AT A RS T 1 A () B DU K e I
W TE , 3 U R XS M e, R VIR TE RN R,
FAAEREE IR R A - O LNG #E 52K [ #3552
Wi, HE LNG 320k BRI, 3T 15 41% [ ot
Bk TR 23% R, Ok, RIRSR RIS E
PN BE RS E VR, JUHAE 2021 4 4 A BRI T
IRFTE I T 5 o R 2 2 B il — B U
v ] A7 0 R S 2 4% v R 8 B X T AL S — )
WA, PIRA TR R TURIER . @ EITER N2
WEBGAR . B L BB IEE, HEEL
T, b EBEORER 39%, (HiZHIX IR Y
Hro . BRESEANS S B IR, BUATEE
M BB E RSO T @ P RAR I L2
IR WTIRKI AT RFEEIEE, 2020 E4R Y
WK R, TP OR R U TE AR 2 R R T

e DA A e A U, DR, AR A R HE IR
W E R 5 1 R SE MR REE, XYk R
SF TR O 442 1) 380X 10° m® & [7 VK S b 2 ok ok
60X 10° m’ B AL AT 5, #EM EM. ORIFEEES
PLARFE . — Lo P E R BUR IR L RS ) 54 S5 7
AT A S B T2 1), 38 90 AH O [ 5% 119375 Bk 4 B H
2 AZER 100 A7 LA, o [ 7 SR ) A AR
R R E M © PR E B L . 2% 5 v e PO,
gt BV 8 A [ R AR BRI AR BRSSOk
W ] RE R ARATH T E A8 i gt D, 1A
A FRASWE NS, RKRiZE
Tra) F ] 14 R AR T RE 77 TR T I PR AR P XSS o

22 RASHOBEREERS

I A [ R AR S 10 3 3l A7 A A i 5 B
X LA EAN G . M BUA T G 5 i R 5
] R 6T PHALIEIE A B L 2017 SRR
AR SRR R R K B R R DR 3 R
[ HE O RIR o RORREHR IR BE e W iH . 5 280501 v i
HAEE IR =N, AR LT RS
W FiF R AR R B B EE LDRAR R R KB L. H
Y, R A R R T (R A T Il I 5 i 22 A U
20 ) b P8 ) R R o RS i A A — Al Y v A
J o

T 1Y) 22 TOA 2 2 A S TE R E PR 2 1) L R AR
BRI AR P EINER 1 2 Je A R AR D IE 1
B, HSEPRECR IR, m A FdiE, R
R DEE R PR AR T (B D, i,
MR EEE O R AR, 63, WK HLIX LNG [ ¢

12000 - e RAR T g ) 100%
10 000 P E—H RS

Eilk s 1 80%
= 8000F g
= 4 60% 1n
W6m- %
H ]
r FRARRIR 1 40% =
5 amor MRS 2
-mwﬁ

2000 F 0

0 0
= ¥ LR iEIl g AR =PRIl == phiEi

— RJLEE - LI E
1 E#OXRARSHIBEERIFE R E



- 164 -

T 2021 4E38 41 %

B, dzfirE rIE NS pE i X G BUE IR BT SR
BT, ARHEEIE TR T B2 s P,
i IEA flith, Rk JLE AN B A 4 3k 8k LNG
BEOE M, BT LNG RIFEPERKFT. FHER
SR X, HE O A A R — . LNG X R
WAPE B3 0, %o e N o i 28 R S R R
JE77. RIM 22 0. N 2R 19 1K R AR < 18
T RAT S5 1B 10 JERE

23 HFEXASTIHN2EESWEFSE K

TN AR 5 8 T 7 T ) SRR, B R AR S
(1) B ZURE AR T2 ok 1 I P 5 L A T

] A 32 AR ELAE Hp S RN T PR 1 7 1
RE IR RIR S M % BT Ik B e 7 B ok
SRR IR TT R ST, S AR b T35 A A
FORAS, JUFEATTHBE R WE NG RE,
A 2020 I, SEER FEAE G 14 8D,
B A RS J1ik 237X 108 m?, 5 9 2 <& 0 EL A
N 71.0%, S FFEKE 10.7% 5458 K ZE, 5
BB (21.0%). EE (17.5%). WP W (18.4%) %%
ZHEHE R, Hik, S&ERRABIEKEOE. =
Ko E G o pE b, P E g S AT A IR K B2
FE2E ]

[ 4 RLE e S o AR ORI e S
HEEE RENWETEE . BARORE T E KRR
S PE R, HAIEES SRR IE— X —FNIPEDT
BCARAE, A SEHLEE Y E bR JE E, LT
Hh 2R RS B m M IR E L B, B T
R AT AR S R SR SR )
B R H AR N KRG I, AR T At AT B AR R
PR, EEASYRE SR 2 A E R KR,
AFIF A [ R AR SR 22 4

3 HNERAARERRASENRZE
HEZRKEZ

2, EPRAEIRME R O A AR ZI AL, [ BrEE
PRI B BT AR FE A SR, 2k 1 [ A i 3 e 35
o X —FARGR T HE R 2 ek RE i, I
HRAE N AR KRR TR D E . RRRARAE =
G PR, A L R O B B R AR T 37 S A

—BHR. B, NMAEX — gL, 78705 P
AT RS TER T, DLRETR 2 208 s 5 =,
RS2 [ P [ B XD 30 R R i TR N B, I R G

di, HEIRAEIE L BEGL N BE [ AR Sy, fTIE ST
AT T RIRR BB L R R

1EE bR RETRAA R rf, AR VR Hh 2R BUIA A% O 42 LA
A IR N A R RBP4 4
BRACIRTH SR AEH T, BEVEALIT M OB ImAL . BEIR %
4] L BB YR M X BUA TE [ R 26 77 TR e, R
REVRAL 77 B4 BOA 43 HT ] 5% BB R ¢ 4= 1) R T L
SEH R TR BT, WM R LA EFH
TR RRREIR ., BB HREE SR,
SR RE. BEWIE. TR T
BEIFBUEAT T RIS L R R R 2R R.
3.1 RARAEE

A% 1o A2 TR A TG U A0 SCUR I B 32 5 M g 5 T
SAFVECRER, 738 o B ANl A SR T
TRE Bk BN, NIRRT E KRR
AR, ROET 2 0 IR AR B AR A XU ,
TG T R AR, A3l e 4 KU o
3.1 FRutw & kiR

2 R BN P W] AR 1 R AR S R DL R E £
KRBT R, MHRZELUIRIER. ELM
BERRIE. TR LRI, SEBRT . LES
W N IR AL E IR R R S B 1, k8 KA 5
I R Ik — DA R R B AR SORIE . X il
SRV, mRAbAE. 2. dbEZEVE M LNG %R
SRR . FEROK B K R, 3 S &6 K AT Ak 33k
FURIE, PR BUE A F e H XA R ARk 11 He il
AR A
3.1.2 M5 E EFRE G KBAE

MEPEAE DL KRR REME, 75 H#E 1
—HLE A RIEE, mRBEAE. URE . LE
BHH, RER. PEAB GR 1D, WEIEEIIE,
VU B ) R AR Ak 7 BRI 57.9%, iR T4
BROPIME, ARREA R RRSIE/T 5 I
WBRAE, TESHHEAKARE, Hih =1
R E T LSRR O E S EE (GECF) R b,
Ut S5 E B R aE R S R R = . BARSE
Jiti b, 05 TR K S s R E ) R A, B
HIEFFRRA =B SH O, BN 2L
Wim A, AT iR T G S — T T, AR
i A BRI A, KRS E R TR E A
R NTR S, $2THHE B R 26 OGS, 76 “—— 2R
BT, 471 54k 32 ZE K 1R UR A 1 Sk pk
KR



11

R MEIPHORE N P E RN L e R R 1A - 165 -

1 2020 EFERFERRASERERY

FR  FRMEEN0°m AR E PR /10°m’ P8 52k E [ EH A /100 m® S EED SR E

1%t 373915 19.88% 6385 16.57% 108 7.77%
A 321014 17.07% 2508 6.51% 0 0
RHER 246 655 13.11% 1713 4.45% 112 8.05%
ERCE=p | 136013 7.23% 590 1.53% 272 19.57%
4Bk 1880 742 = 38 537 = 1391 —
32 BiEEE AT BT [ 0 R AR A E [ A . BARRE

R TIR TG EIE S R 450, B AE
SETTHE CIEIE R R 2 ST RERE . AT FRIE DL H
DIHee ), ARAAE Tl 4 e SR AL Sy, 5K
PN RE IR Ve S ERIASE IR, b At R
SRFONT ] e 3 T A L, R b e R EE AN R
M5Eohiz i R, X T A EIE T H, R
NG ST MANEE K ETEE, AR
WAGERZ G R as. & 2ot 5 EE K&, A
Wy oK e i e T AE L A ) A O R 5 35 1 A A
e RTTEERE, AR EAN KR, LI e
Al S L O o 38 TE A SR AR SR E AL, 3TIE S
SRR R IR A GRURE 2 18] 22 S0 R A S A )
LLIE S T [ 5 AN [R] 3t X T8] f) R 8 <3k i st i ) T
PR H B .

 GETEE

AP E AT

b A ]
IS

AN S
AR Y

— RAAHHEE —— RAEENEE

(P
({000 0°= 11509 T0% )

SENHE W CEAEO e G B R (BB
SRR, AREEN TR T, 3
AR T, B R s B ETE
LNG Fia vl S 3Lat i, H44TiE ROy R UL 5
H. W EE. Wit E, #EHERRIK
IR R (B 2). AARELE . OUIPGIERA A
G B ORARAOEE . P ARAROEE. PERA
AU TE AR B BRI TE 5 @ DA R i TE
e N R S b BIE IS o | ATTB R SN RN R SN
SRRIEIE 5 @ UL EIEE HORAREE A E R
SRRIBIE AR I Bk K R AR S s B Is i IE
@ULPY R I H 2 A 8 [ i T .
321 BABHIALRRAME

FERIE PR KRS, RIS

i

g
(ERlG D)
$=500%10 m?)

-

(200x105~300x108m*)

— R UmihiaiE

2 FEXARSKBENSRESEESBEREENTEE



166 - X SR 5 T W 2021 5% 41 &
R ARSI S0, R A TR R, R EWREEX NG s ek, BB E
AT DUk B R AU DARABE ST RS ZEAbHIX £ LNG B H S 5 Gk E
EN B I KPS, WORVOTE, H-ERRNT R 2 000%10' ~ 3 50010 O ALAEGS H2FH

ﬂﬂﬁﬁ#l%% 27 A B IO e SO B
[, gkalin okt S e SR 3R . e A
mn$5H6E,¢iﬂﬁ%%%TKMﬁ%%%
EREIR AR, AL EBCEIEAE, Ah LRREAEE
NFHE . ERRARE =N, BT ca kKA
SR (A/B 2. C L4 RIskife 111k 550X 10°
m®), ST REREX SN ER, BT OH
MIRG T v BrdH . S 2% s dH, TR R W B
F AL, G B X i S H, ISR IR
R ZEFFER. b2 HTIHE HgHh X . R 2 T g
X %5,

M TE A JR 7 T, 33— 0 $E UG L8 T B AR 1
Z AR RE, B Lk R RO B — ek 5 (1) 48 o) A4k 3
mERE, Wesh THHR I RARREED & (Fiz
e 715 300X 10° m*) MR IR R Y /e 11,
TRAGHIE 78 10 B 3% 1) R SRS 1 B R 7 R — T iz 1L
OEEEERTES, WRIKITLES IS5
BRI B 18, K Pa b i@ 0 i 2 AR
X ()] B o
322 ITE PR S KB E

T2 Wil N KRR E S FFE. KRB FH
CUORHE, XA B R AR A 24 HAA s = S B DL
ISf A AR 2 T AR B AR AR O RN FAL, IR S
B W R AR IE B EE, K H AT iE BON  E R
RARSN BRI [ o 35 7 HE 3k R R R U 1 AR
& (FYRIE). BRE. PEERAREESE
AN RS W SR @ TE s, gk ARz )
bt - RAR S BRI RE /1EE A E] 1 000X 10° m® ~
1500 % 10° m*,

P 2 W ST R R Bk @, Lk
W AR, ST A B LA R ARSI T 3R 1S
ﬁ%lﬁLLIEW JE A% Hh X (1) B2 YR T 2 5

VoA AR AR W R R 1) R B . 1 X R AR
ﬁﬁm%$§,aﬁ?%$ﬁ%ﬁiiﬁ%%ﬁ%
A F] 84X 10" m™, M Z e % X 2RI T %
ANRAEILNG T H, 814 2035 FJbikih X LNG 7=
EIRTFE 9 100X 10"t AR ATIE K 2 R 2 17 17 WK
DX H T LNG fk%.ColiE, 8 n EIERR, 7R
RHE L 2RISR T, KRR R LNG
B AR S B R E TR, Wik, 58
B Wi — [ J A AR H [X T 2 R T 5 152, [ B 4 3

Hh L R AR AR R SR A R
FARE T AL 5520 )y .
323 MAP@RAREE
4] ) R ) M B AR M YR B A
AEERN, MEHEAM AP EE SR RARFIT R
B, TR R JbAE LNG 3E\ A [ ) 76 Fe bk s
Ay, sl EE ) 2k ). I giRR =
ﬁ@ﬁ%m Ak K AE g f) LNG U B L %S
Wit BIEEAM R R, BPERAE gl
%@%wﬁ%ﬁ%@ﬁ,~ﬁﬁﬁﬁﬁﬁm%%ﬁ
K, H—drk ] g E R RO AR B

I AT 8 i R [ AR K

LNG H HRACW bl b E, @i sgar Le. $2
B EEE . A SONEE LNG BHE 45 5N
FH O 1) 22 4 UGS o

324 EREGFERAAEEEIR

B 56 B 1 7 AR, O [ B BB URIEE 1Y+
FEEO, ATER ESRE AR JAERERI AT . [
B E R 7 3 o ] (1 4 R M R S AR Ak P, AR AR
R ERARREE MR &%, A TEHEE
Hesh i AL i .

B 3 O 4H o A [ R R Rt i 1, R
R0 H ARG L 2 W L 2 i — i
H—E R — R (TAPD 3. BB
B — S — IR (IPD &%, Hi5MmE
B oF A, R A R B8 A A 1 R AR K
BT IR, X8y E T OH B IR OB
IR T HLE . NEShECA EIE T | R MR,
D EEL I 5 A A A Bl , $ 5 A 1 LNG AL 1L
ER T E R TEIE, S SN R IR
325 RAAATEEPRAAME

PR Z W PI#& BAT H R RS 1T .
ENREVR A AR RS B R ML, BA P E
WEFEIN . P W RICW. MIMRASRBHA
JTE . I RS AR SR SR TE AN ERSCH ) A ) —
T B —ENRE T TE Y B HRAE , FRI AL R — 4 ) —
d N E —EP R R AR TE, K BT I R S R
S O A ], R A B 22 A R )
TEA R, HERE “—l— 7 ERAE A X TR A S
Ja b, % WAL IX ) LNG w] 2 i A A [ 15 i 3
X b, ARFEH R A, 1) e T X darik R AR



11 W R

: AERETTIBERAE T i R AR 2 e R B AR R A 167 -

A A0 G RV 7N P U 1) RS 22 4 RS
32,6 AAHMEFHAILTGTIHE HRARLEE

RIEF HEh & & i, MEEsE+S. . H.
B RARAE W, SEEARILHIX RAR KT 51 H
RHE, DA EDyd 5, @ % ® i KRR A=t
5 7R A0V (8] i H 1 RS T, R I s R A
. FEEHE REESEEEMIE, BRI
THL X RARSE M RSB B s s, Ht—
IR O T — B KRS D H BRI 5 i
B, W RAR A e B PR M S A R,
FETh o EAE 2R AL I (X () REVEAR AL A7 .
33 RHRRWH

AR R R AR ST 3 SR A A% SR T A
SEHLE P [ bR T 3 TR B R S A AR, T R
EEXE Sy Z T Em s T4 EK
o7, B2 B R R o, T
ToRZE G S . ARG TR I SRS P 7.
DRI, K P 2R T e N R D) L, Ak SiEdE K
SEXRE AN IR 784 WO R E A T A B . TUE
Ji P 17 AR L B e YR A4 2R 2 SR v o 0 AT A A
FIRF AL, ¥ KE N5 E PR B, @ik
FIANRTE S AR, m R X + 1+ X7 T
PR R, FTEHLH] R 7 e R IR RT3,
R TE UL E R AE I A Ak B P B B PA A
FLAR BRI T R A ) -
33.1 FRFPERAARAAETH

) A1 A =) PR AR SR T e, TR
SN AR E R . AR KRR E A
A, ZHHPERAITHAINEE, NE N KRR
AR RAE I ENTE JT . R TR B Ak SR
. BRAMCARMLS, 7ERFFRABSM G “E1E
S TIN5 N SR ) B 2 i I S/ A S
W AT @A OWgm “&EF—AR”, EidH %
P51 () ) 2 B A LA [ 58 N A 22 b [ R T3,
— J7 T AT DASE i 9208 [ 5 A ] 717 3 1) ) 2 PR N TR
FE, A BIRE MR =S, R E KRR T
WA S IA R s 9 — J5 T A BT R
(e el T = = R 1w MK 1 Sl B = RN vi
LNG “Sv o 7y 32 A0 M HLHAS A 2 5 1)
95/ 0 A ] (R A ATL 1) ) R Sk R A o B ) 2 5 0 2K
¥ B e R 2 AR AN A SRIUCE R,
B REAR GHIR Bk, TR RUIT ISR T 1 RE
T2 A pE

3.3.2  FFAKF B 696 AR S kiR gk

TR E. WENES, S5 E MRS
B E. LNG B S ESE N RS s A
FFREIRFE AR, 1m0 ah B Al FF 80 B 55 9 IR AR S
LA . I R A E AL 2 5 R [E AR S A
W AR, T Doy B IR T 3 PR A B 2 T
it &

D 5EIRE . o EBCA % bR B I
HRACWE 7R e b B R RS, Il R
iz B, MEMEHERRGI%ESS.,

2) ) LNG $32 ik K 2 R A [ Al 4% % g
wHEATIEE, ERREEARAR, FHECREAE. %
J& B A Sk v BRI 1) LNG B20535 RE /734 3 000X 10°t,
AI7EHTH LNG #ch @ w S5is g 7 m, FAHmS
B340 5| %5 B G HE LNG H H R E Ak,
KRG EE. BRAEESEPR SRR, HEs
o E VL X LNG S A f FLAR DG b i %, v
AR HE T E LNG 3 LB R T

3) Tt AL A B R ARSI AR AT
H A il P 75 B B VR U R IR ST R R AN 39%. AR
it S RE T A TH P 10% MIFRFR R, ARKRE 2030 4E
F ] ) i B L 2/ Bk 600 X 108 m’ i ik F
S MR WO S R AR A BRI KR
M 2 FAL A 950X 108 m®s [RIt, ook v 16k <
PE AT S A B AR L. BB AR, A8 % R Y
255, B GIAMEBIA, Ak, e E g E
MR SR TS ERNZE TR, TS
FERREA AN E KRR E S HisE, sE N
ES RN R i R
333 BPEITERARREYERLT HIRAE

RE S E N KRR 1R RS, R+
B 5, %% e i H AR A, ARFE R K
BilafnE M, BWRR S EE M RO KRR
A E SRR RGN, LI RRSE I H R
BORZh. B, WEIANEMNL S5 b E E AN KRR
A RS, IR BT R R AR S B AR
FRAE. ik, M E KRS O, KEH
FEL (5 ) (i 1 307 B 5 i iR 3, R ERRA
[ ZRAEE B0 AR RePE . PRI, I 545 .
- B R S R E A, A R R B R AR RIR
ML SFRH, RESEELRKHM X R Ati, @
— B O RARE T SRS I m M e = i
$ETF b EILE E PR e IR A o RN S



- 168 - A AR5 I W 2021 4E55 41 %
4 R sExm
1) SRR, A P FE bR SUE ER 0 £ R, nk [ 1] BP. Statistical review of world energy 2021[EB/OL]. (2021-07-

e E R AR, MEEMINT 24, LERM A2 A,
MR TR AN R A REER R, —
M, 8 “EHET, PR E AN RIR A
GEURBI AT ERARE ¢ 7T, A B IR A K Bt
JECslEeR”, fREEENTIARLRRE T

2) iRz otbiEEE %, T EE X KR
RGP AL, B, FEAEIARRRR
HECVEIE, DAAERE IR E VR AT, TS SR
B, LS P RES R 2 A AT R
Z LA R ARSI B . ARSI E A3
TEAR, AT RERIFT I H E SR B R AR R R £
%o R R AR AR AEIE . A R SR A TE 1 S [
FA 7R ALAERIER S S nEiE, R iEE
AR HR, WRITEREERAED . PR
SR AZRICE . BB E A, A R eA s H
RARRIEIE, 45E5RENRM LNG 40N 5 REA R,
Mz R RSB L, Fk, HEIRES
P RSN, 6 i 4 e B R SRl T, 4708
KW MR KRB TE I se Bl
(R SRS Bk E1RE 77 4 200X 10° ~ 6 500 X 10° m’,
A B RE 77 500X 10° ~ 800X 10° m®, Hx &,
ML E,. BHA, BHE. EIE S K R E R AR
AEEOE (B R R LZELEER, JF
ERESRP . R, PARGEEERFEM, 2
JCAK [ 38 T8 41 KRR e N AR R, SEBLAE
VG AR R 6 L A AR R ay iE S F AR, ) sE g 3L TE
(122 4 2 5 R R 2

3) e E E R R AR, R A B
P E AR S 5. NI E A ST iEE
A ETSE A el RS EET, BRT
RN ES RS S g B S N Rl UN A 2| B e SR N
R, HEHE— AR T H PR S, — 5 T AN
Ir) B YR [ AP O () R AR S s T 3, K B
RIS LI 5l N B E /T N, BRI E T
SRS RGAE . S — U7, A E AL T s
RSN ENIRTIT R, 7 RIS BOR KA AR,
AP EE WSS ) s SAEMAETF
— T HEB P i SO S R AR SRR R 1, B
2 AT A% R R R, 32 B R AR SR

ok
He o

08)[2021-09-03]. https://www.bp.com/en/global/corporate/ener-
gy-economics/statistical-review-of-world-energy.html.

[2 1487 RE , BRAEIR , R, &5 . “BPoR” (1 P05 I8 5 ).
FAR T, 2021, 41(8): 46-57.

Z0U Caineng, XUE Huaqing, XIONG Bo, et al. Connotation, in-
novation and vision of "carbon neutral"[J]. Natural Gas Industry,
2021, 41(8): 46-57.

[31 FH . h ERARA IR R B 5 A 55 JE B2 (7], RARAL
Mk, 2021, 41(8): 1-11.

LI Luguang. Development of natural gas industry in China: Re-
view and prospect[J]. Natural Gas Industry, 2021, 41(8): 1-11.

[4] Em, fLAMS, 20 B BECR P ERR TR R
ZEIR [3]. RARS Tk, 2021, 41(8): 194-202.

WANG Zhen, KONG Yinghao, LI Wei. Review on the develop-
ment of China's natural gas industry in the background of "car-
bon neutrality" [J]. Natural Gas Industry, 2021, 41(8): 194-202.

[5] B, JBLH , PhE-F . S0 3R E AR A0 SMKAE e et
KRS 55 2 [J]. RITTAL, 2019, 39(8): 1-9.

LU lJialiang, TANG Hongjun, SUN Yuping. Measures and sug-
gestions on restraining China's excessive growth of natural gas
external dependence[J]. Natural Gas Industry, 2019, 39(8): 1-9.

[6] AT AR A5 BORBT JERE . 2050 4F 55 oh (R RE R e 22
(2020 ARO[R]. AE5T : G SR B FF BB TR , 2020.
CNPC Economics & Technology Research Institute. World and
China energy outlook 2050 (2020 edition)[R]. Beijing: CNPC
Economics & Technology Research Institute, 2020.

(71484 RE, BXBE, BREZE, &6 . P B R R SUR SRS J s T
[3]. RARF T, 2018, 38(4): 1-11.

Z0U Caineng, ZHAO Qun, CHEN lJianjun, et al. Natural gas in
China: Development trend and strategic forecast[J]. Natural Gas
Industry, 2018, 38(4): 1-11.

[8] Fzead, o . hE AR 5 H 2y R IR R [J]. i
Bl BE BT, 2020, 35(3): 338-344.

WANG Anjian, GAO Xinrui. China's energy and important min-
eral resources demand perspective[J]. Bulletin of the Chinese
Academy of Sciences, 2020, 35(3): 338-344.

(91 48A R, Wehndr , BAHE . I “REVEMSL” Hmg TR Bk

i B R SC[0]. AR 5 TT R, 2020, 47(2): 416-426.
Z0U Caineng, PAN Songqi, ZHAO Qun. On the connotation,
challenge and significance of China's "energy independence"
strategy[J]. Petroleum Exploration and Development, 2020,
47(2): 416-426.

[10] PAN Xunzhang, WANG Lining, DAI Jiaquan, et al. Analysis of
China's oil and gas consumption under different scenarios toward
2050: An integrated modeling[J]. Energy, 2020, 195: 116991.

(1] s, Bas, 28] b ERRA IR TN AT A (1], 4

Y R 24 (B ARBHERR ), 2020, 54(2): 313-323.
LI Yunhe, XIAO Jianzhong, LI Ming. Evaluation on natural gas
energy security in China[J]. Journal of Central China Normal
University (Natural Sciences), 2020, 54(2): 313-323.

[12] Frgrb . BR2A0E b AR BLUR SR B35 0 50 [0]. 5l



HM BEEASE: METTIREA T P R R 2 REER AR R A7 - 169 -

Tk, 2020, 27(6): 1-5.

LYU Jianzhong. Concentrate on crucial points scientifically of
China energy transformation and development[J]. World Petro-
leum Industry, 2020, 27(6): 1-5.

[13] DIAZ C T, KARAGIANNOPOULOS L. Gas year 2020 review:
Global gas production exceeded demand, US led liquefaction
capacity race[EB/OL]. (2021-01-11)[2021-02-08]. https://
www.rystadenergy.com/newsevents/news/press-releases/
gas-year-2020-review-global-gas-production-exceeded-de-
mand-us-led-liquefaction-capacity-race/.

[14] International Energy Agency. Gas 2020[R]. Paris: IEA, 2020.

[15] GONG Chengzhu, GONG Nianjiao, QI Rui, et al. Assessment of
natural gas supply security in Asia Pacific: Composite indicators
with compromise benefit-of-the-doubt weights[J]. Resources Pol-
icy, 2020, 67: 101671.

[16] WANG Siwen, SU Hang, CHEN Chuchu, et al. Natural gas short-
ages during the "coal-to-gas" transition in China have caused a
large redistribution of air pollution in winter 2017[J]. Proceed-
ings of the National Academy of Sciences of the United States of
America, 2020, 117(49): 31018-31025.

(17] BEA8E . B2, BRI, &5 . PR 220 R IR 35
3T (0], WIERFE 2018, 40(12): 2425-2437.

GUO Mingjing, BU Yan, CHEN Congxi, et al. Assessment of
natural gas security and its impact factors in China[J]. Resources
Science, 2018, 40(12): 2425-2437.

[18] ET'OP Ilonsaxos. «'azmpom» TepseT 1,5 TpunnuoHa pyOneit
U PUCKYET COpBAaTh NMOCTaBKU rasa B Kurail Ha Muuinapst
nomtapos [EB/OL]. (2020-05-28) [2021-02-08]. https://lenta.ru/
articles/2020/05/28/the_power of lies/

[19] TEHHAJIUI Capuyxk. «Cuna CuGupny» cTaHOBHTCS (DOKYCOM
cnadbix mect «["aznpoman[EB/OL]. (2020-03-04) [2021-02-08].
https://oilcapital.ru/article/general/04-03-2020/sila-sibiri-stano-
vitsya-fokusom-slabyh-mest-gazproma.

[20] KONG Zhaoyang, LU Xi, JIANG Qingzhe, et al. Assessment of
import risks for natural gas and its implication for optimal importing

strategies: A case study of China[J]. Energy Policy, 2019, 127: 11-18.

[21] Economic Research Institute for ASEAN and East Asia. Myanmar
Energy Outlook 2020[R]. Senayan: Economic Research Institute
for ASEAN and East Asia, 2020.

[22] YERGIN D. The new map: Energy, climate, and the clash of na-
tions[M]. London: Penguin Press, 2020.

[23] B35 . e HhZRREAL [J]. E AR BE R =4, 2020, 35(11): 2572-2584.
YANG Yu. On geo-power of energy[J]. Journal of Natural Re-
sources, 2020, 35(11): 2572-2584.

[24] 5, (AT . GRIELZR B0 5 ReURAL B AL (U], ARl Ak f
2021, 40(3): 524-540.

YANG Yu, HE Ze. Energy geopolitics and power[J]. Progress in
Geography, 2021, 40(3): 524-540.

[25] A, ARl , <2 RE, & . WA TINEER [J]. HErAmEst .,
2020, 28(4): 1-16.

LIANG Meng, XU Jianshan, AN Yukang, et al. A discussion on
petroleum corridor power[J]. International Petroleum Economics,
2020, 28(4): 1-16.

[26] 4%, 22 R RR , 320, &5 A i [J]. BB fmaest
2020, 28(7): 1-21.

XU Jianshan, AN Yukang, LIANG Meng, et al. A discussion on
petroleum market power[J]. International Petroleum Economics,
2020, 28(7): 1-21.

7] 4R, B, %% & A R )] EER A&t ,
2020, 28(3): 1-14.

XU Jianshan, LIANG Meng, PENG Yingying, et al. A discussion
on petroleum resources power[J]. International Petroleum Eco-
nomics, 2020, 28(3): 1-14.

[28] ILINOVA A, SOLOVYOVA V, YUDIN 8. Scenario-based fore-
casting of Russian Arctic energy shelf development[J]. Energy
Reports, 2020, 6(S9): 1349-1355.

(B EIFE H S 2021-09-30 4nfE  B&4E)

LR

d

PEAGHARBSEHARBESETERNIE 34 Zi277K

TPEA PG R RE AR (BRI R AT Bk, TR eSS AR R 2 40005k, R 2020 FECE
AR 4 £, TR R IL 3.4 2507k, RS KRR AL ).
SRR H ek 8 SFX ik 18H I AE 8 SHPHIMIRZR 47.6 Ji 7 J7K / REGm™ A<, FTFRREE 107.6 Ik /R, NIt

X 1A | T RSO

B AR R TERIT L E TSR —, MHEHIRRR, SR URIRETLIL . BB AR ARKIRD & i 2 7 R R
BUE AR RARIFUR . AR, TR RE B RIEES, W6 LR, IRIT AR ECE O R M R E R E

YHREST, TRBEE REEIR A, S XU st B E R

(RIT A ChEBrER)D

FAME « https://baijiahao.baidu.com/s?id=1714107843414046482&wir=spider&for=pc





