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Abstract: As an important key rare gas resource related to national security and the development
of high-tech industries, helium is widely used and irreplaceable in liquid fuel rocket launch, deep

diving and other fields. In this paper, th authors summarized the distribution and production ca-
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pacity of global helium resources, introduced the geological background of typical helium bearing
and helium rich natural gas reservoirs in the world, further summarized the temporal and spatial
distribution law of global helium resources. , discussed the global helium potential and productivi-
ty pattern, and put forward relevant suggestions to promote the high-quality development of
China’s helium industry. The results show that; Dthe distribution of global helium resources and
production is extremely uneven, mainly in the United States, Qatar, Algeria, Russia, Poland and
other countries. In 2021, the total resources and proved reserves of helium in the world were 48.
4 billion cubic meters and 12. 1 billion cubic meters respectively, with an output of 160million cu-
bic meters. @the helium resources used by the global industry are mainly stored in helium contai-
ning and helium rich natural gas reservoirs, which are mainly of crust type and only a few of man-
tle type. They have been produced from Late Proterozoic to Cenozoic, and are mainly distributed
in three tectonic environments: plate edge uplift, intracontinental rift and deep and large strike
slip fault zone. High quality helium source rocks are the material basis for the formation of heli-
um rich natural gas reservoirs. @the global helium resource potential is huge, the production ca-
pacity development trend is good, and the “helium heat” tide may change the world helium supply
and demand pattern, and the global helium supply market will move from unipolar to diversified.
Dfacing the current pattern and development upsurge of the world’s helium resources, China’s
helium development challenges and opportunities coexist. There is an urgent need to continue to
work on the investigation and evaluation of helium resources, exploration and demonstration, and
the establishment and improvement of the national strategic reserve management mechanism of
helium resources; It is urgent to build a diversified supply system to reduce the risk of helium
supply in China and promote the high-quality development of China’s helium industry.

Keywords: global; helium resources; reservoir forming background; geological characteristics;

resource potential; production capacity pattern
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Fig. 1 Schematic diagram of global helium reservoir distribution and productivity pattern
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Tab. 1 Six helium gas fields in the United States
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F2 #HFH+XAXISKHESITR(HE Yakutseni, 2014)

Tab. 2 Top ten helium gas fields in Russia
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Tab.3 Helium gas fields in Poland

F  HECTm) 7

=2 AAH .
B A+B c  Uim®)
1 Bogdaj-Uciechow T 1065 — 24
2 Brzostowo 15 3 0 — —
3 Czeszow Fia 90 — —
4 Debina REECY 29 — —
5 Gora s 14 — 5
6 Grabowka E & 8 — —
7 Grochowice TE 7= 219 — 10
8 Kandlewo A 11 36 —
9 Kulow A 5 — —
10 Naratow Fia 20 — 3
11 Niechlow s 7 — 2
12 Pakostaw A 100 — —
13 Slubow fe 0 - 1
14 Tarchaly(d. g. +cz.s.)  FEf= 421 — 8
15 Trzebusz Ve — 146 2
16 Wilcze-czerwony spa,g. A 80 72 —
17 Wilkow 1E 7= 47 — 14
18 Wysocko Mate E e 12 — 0
ait 2128 254 69

T B0 K IR T Polish Geological Institute, 2021 ; 304 8 85 & 2021
412 431 H,

1.7 ERETGSFIRMNFHHRIESE

Ballentine 2£(2017) i 33 4 8 S 44 b BR AL 27 78
AR 1 mon=1 486) . 7 1 55 J& . 74 15 7 & 4 Hb
X KA MIELE 2. 5% ~4. 2% Z Al [ RIRR L, AR
PEAEEEAE 0. 5~2.5 km 1Y ¥R B0 [l 9 19 1 24 )2
. AN AR JE T AR B 2% 3 15 (Balangida)
FR VG (Eyasi) 2445 25 H ) SR SR & 78
ERE A ik 10.5% . Bk 3 AR ERE
S bR H /N A B, AR BRI B 2 A
DS SOl I N RUE A 1 NI v N R i 2 )
(Macheyeki et al. ,2008) . % ##h j& 3 244
I T 480 48 2 B 5 5 9 # (Kilembe et al. , 1992;
Morley et al. ,1992) . &2 &l 22 19 KBl i 5 48
BT He 92K ¥, db 56 19 0F 58 3R BT, i S M R
P He J2& 78 3 1L i 399 b B8 5 /Y, 38 3 %6 Ne i #F
5T, R WML T KA Sz B B A00h & 4% T AR
(Ballentine et al. ,2002), A N HAMH KSR IEMH
P AL T AL 35 AR AL ) R BIK 2 TR J2 ARG A L 3K B
LR VT T 23 BT 1 2 R K e R . AR B F )
AR R AR, RN A T RS
ARARRZRA (<5 Ma) X Ay o 30 5 Je W 3¢ i @ Al
JC T T S5 L vl AR R AR A O, AR
3 A Ui B A S b A TR 72 A7 7E Bk & (Danabalan
et al. ,2016) . H1 T X A7 7E SR . T LA vl e A T
P AAREE, HEH R VL] 5 HE AR



16 Piodb o SR

NORTHWESTERN GEOLOGY

2022 4

.25 &8N 2.7% ~10.6%."He/' He 1 K
0.039~0.053 Ra, F 3 52 ;" Ar/* Ar {H N
409. 9~548. 7, @ F RS (295. 5) ;' He/* Ne {H
2.4X10°~8.9X10°, bt M FH AP B & &5 2
ARG UL R R G K i R R AR .
Danabalan % (2016) 1k &y, K 1l 3l 8 7 & 5 A
SRR R A T A IR AR S K RKGE . E R
SR LR A COO R RGN T H i<
W CH, R N, B 78 & K S 25 7 1 b 7% P8 RN
AR =V 25 G B A — 8 I A
AP AR 15. 29X 10° m?, #h b N L S0HE 2 1 i
PRI UESE T 55 2 FAE 2 AL 4 2 b B il T
Wi 2 S % I (Danabalan et al. ,2022),
1.8 HESSAESA Z, R BENSRIF

HE RS EIR G2 R ZE S AT REE
BOGR D, hva IR AR IR 2 A e )1 SRR
EZ I35/ NN R NI S ol U S NI e A 1 . )
MRS b, IS I s R o 32, B R RZ 6w &
U, Th 8556 M 0 255 R 09 43 A | W 24 45 0 3 4R R
KR KR GE . DU 44 are A< P 2 o i s s B
AAEALR A H AR E RN 0. 20 54 I
5o 0.36 %0 (5K F 4K, 1992 8 4 & . 20035 F fifl
45 20112 M KA, 2022a) . BBUR £ B 4 b 2 B T

B P e K AR S r= Sk b, RS &M 0. 03% ~
0.05% , ZZ b AL B H A HF =B FE 0. 1%L
FoHRRESBHASK T EN 0.045% ~0.487%,
VRO B hy 2. 444 X 10° m®, B4 6 B R 4. 270 X
10° m®, A% L 1. 590 X 10° m*, & 1 Hb 5T fif 5
7 8. 304 X 10° m® (fi] & U 45 ,2022) , % HL K 4 Hh 3%
PERE BEAE IS b X 3 R B — AR AT
AR GEN0.05%~2. 19% CHy D4ik 45,1997 5 4yt
FEAE,2013) , o E R 8 e 7R B % R0 T 9T <40
TN 0.26% ~0.53%, R FE A A, P S RF
BIfE & A 1. 959 1X10° m® (B /N4 ,2019), Seik
AR AL G AR TR b A db 50 Bl 2 & 3 i i o
AR RFES R 0.075% ~1.069% 5 &
JEHI A 0. 06%~0. 20 % ; 56t g 4 5 Il L IX oy
0.21% ~0.72%) , b #fE & < 98 U5 & Wi it ik 4 X
10° m® (5K 2= I 45, 20165 4 Ik 7 45, 2018 ; i £ 45,
20203 5K R F55,2020) . MHAEMARE AT A .
i TR AT SO 5 AR R R IR T ER
A E T O R B IR S AR M X — (X
HEI A, 2009; 25 4%, 2011,2015,2016,2017; 3%
AL 5F, 20125 FF) R, 20145 5K BE, 20185 5K SC4E,
2018 %03 . 2021 5 #h JL 21 4, 2022) . Hovp 7y 22 M1 B
R T 1M A A b RO o A SR IR S R R Ty

x4 FEBISERASETRMBESZTR(BEEEE%,2018)

Tab. 4 Statistical table of characteristics of some helium bearing natural gas display basins in China
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Fig. 2 Geological sketch and cross section of Hugoton-Panhand gas field in the United States
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Fig. 3 Geological sketch of Northern Qatar-South Pars gas field
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Fig. 4 Geological sketch and profile of hassilumail gas field in Algeria
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N £ 8% (Rukwa) 275V (Eyasi) | 2 22 7% 3% (Bal-
angida) FEZ A4 M A BB & B, b E b5 A
A Ry PG 2 b5 R A O I AR TR TE I B R R T R
SERb A MDA TAE, RELT A2 & & AR i<
MRIRZ BN, TR MG e L 2 S &
BT E ARSI, Won & TE ] 251 77 78 U 24
HARKRA . RN RS IEE A RR KL B K
D fe o MR SR AR AR R A B B Tdindiro M IX
TSR SR I 2 AR 22 0 A1 AE S A 9 0 BR b X
LI Bl 5 o b e ek R v s P A 4 AR B
{FL I 25 SREE H A 7 IR TR A A g i ) Tk A F A
HE . PR 2N O AN A7 7R 4 X 75 S E i iR T

ARKRFI(GER D),
3.3.3 RXARBAW

A T W7 2L 7 0 ) T A A 0 IR L 0 U A R i
WRIGE W Wiz 8 2 b M 7e . 3 178 A7 IR A7 B
o PR A RIR SR, BB E ZARARIE
B3 AR T35 1 Vi S 1 Ik RN e [ 9 g b 2 AT A, 58
] % 35 1 ko st [X 2 E A 4 BRIV P s VR R i S K AR
SO R A A 1E AT, F S CO, S an3E
Bravo Dome S H 5 [ % 75 W 240 W) 2 58 1 by 4 72
e R A R ARSI AR T i Y D B I BT 2R A )
KT 248 AR, fie ok 307 (1) 0 B0 £k
HEAN, KHEES,

4 EBRESUT RS R SO R B

4.1 LHKEARFTHEES

ZASE WA A 2. B AR A R
IREEAAE T, R R 6 R IR BT R JA
W AR W I R WA, Bk 9501
SRR [ R AR AN T s AL R SRR (LNG) B
FEREN . ARE TR T 20 v SEE . 20
el AR % 21 20 d) , AEREE ™ AR AT
RK S G AE R R R 0.85 X 10° ~ 1. 75 X 10° m®,
2002~2008 4% 7 i F5 2 T 5 , 2008 4F 4 R & A it
B8 L 75X10°m® ; 2012~2021 4F A 44 T F- 54
R M BARREEE 1.6 X10° m® A4y, Horp
2021 AERER A/ RN 1.6X10° m* (- 1, 6).,

®6 2RFIEFSERETESSFEBR(CZ )

Tab. 6 Helium production in major countries in the world in recent ten years(10° m?)

FE % 2012 4F 2013 4F 2014 4F 2015 4E 2016 4F 2017 4F 2018 4F 2019 4E 2020 4F 2021 4F ¢
X CRARHRBO 0.73 0. 69 0.75 0. 66 0. 66 0.63 0. 64 0. 68 0.76 0.71
% [H (Cliffside < 1) 0. 60 0.30 0.26 0.22 0.23 0.28 0.26 0.21 0. 07 0. 06
R 0.13 0. 40 0. 35 0.49 0. 50 0.45 0.45 0.45 0.51 0.51
FRT 258 Ko ] Y. 0.15 0.17 0.16 0.10 0.10 0.14 0.14 0.14 0.14 0.14
5% 0. 06 0. 05 0. 04 0.03 0.03 0.03 0.03 0. 05 0. 05 0. 09
WK F I 0. 04 0.06 0. 05 0. 04 0. 04 0. 04 0. 04 0. 04 0. 04 0. 04
b= 0.03 0.03 0.03 0. 02 0.02 0.02 0. 02 0.01 0.01 0.01
G| 0.01
Hofb % 0 0.05 0 0 0.02 0.01 0 0.02 0.02 0.03
4Bk 1.75 1.75 1. 64 1.56 1. 60 1. 60 1.58 1. 60 1. 60 1. 60

T B R T USGS. Mineral Commodity Summaries 2015~2022; * e {26 il % .
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4.1.1 EFBRFHEERAAT L5735 R

2 H AT K — KA AE | [
AT RANH I P BOARANE& iR 2B i E
E %, RERLE 1910 FiFma IR BRE K
FUBLTT R 60 A4F  H 2 i A i 2 R Al & 1 —
A A, 36 A s ST S 0 A R S I AL
2012 4R 2Z i, 35 [ SUAF 7 i — 1 BT 4 BR AR 7 Y
8020, 2013 4F 3% [ [ 23 i 1 (2013 4F 4 < R 1%k
20 BRI AR AR, 2012~2020 4F, 2 B S A4
A 1.33X10° m® JfE 0. 83X 10° m® , 4F F= & i /b
400, B2 BEEE N, 4R N A IR S
N KPR IR TE . 2021 4F 36 B SR 4k
SER R 0.77 X 10° m’, i 2REREAK LB W
48.13% , Hr 0. 71X 10° m® 3k [ RIR K HRHL, 0. 06
X10° m® 2 [ 50 K FE 15 AW it A <
4.1.2 FHEERXERBAZAAFE A AR

IR A v T A R S K
{H AR/, IA 2005 AF FF4f 1] 4 BRI R 205, 2006
AELLJG S 7 iR AR, 2 1) 4 BR R AR AR A R
0.21X10° m*, 2005 4FJF b i & 0 R 8 R b fir
1 B (Ras Laffan — 1) fl1 2013 4E JF 1512 & 89 $7 3
$i ML 2 # (Ras Laffan —2) 35 B (4 5 3h xF 2 SR 7
ATEREZWR, LA BTN 6 200 X 10" m*/a
(B 545 ,2022) I AE 2012 4% B 5 S 30 2014~
2016 4F MBI R . TG EUE S BUW O B
2017 47 5 Mg A BEAIK, R B R S0 A0 o BT K 9 (Gl
TEVDREBTRIAAD T AE X SR B ETE 2017 AR AR
B, QR4 T 2017 4F 6 HBE HAEHL T —
ik )E T 7 H B4R (Edison, 2017), 2021
LA RN 0.51X10° m®, i 2 ERE B =
31.88%0, U B A Bk A — RAMEN [H ., RIE/RKHE
HIA 2 N2 AERE 0.566 X 10° m® (G 1
BERY T AEFARE S 0.367 9X10° m*) , AJ LA i 2 4
fltapk 26 M A TR . AR FERE T REH R
Jt#A H (Qatar’s North Field) AL KR K, K
PSS & AU 0,04 %, fH R 4R 0] K 4if B ik
25.47X10"%m" , AR R RALE T H h Z AR
N 101X 10° m® I 5 36 1A% B3 10 9 it — U
(Nuttall et al. ,2012),
4.1.3 MRERARALZAEZEZH LR

BT 7R S A A S 5 = R S0S0 Hh E  BTJR B
(Arzew) FIH7 3 735 (Skikda) 2 M T A5~

REY R 1 700X 10" m®/a, {H H {5 K3l 7 fif iz 17 .
M 1995 AFFF i 1] 42 BR AL 0 50, 2014 4 1 1L 17 AH T
R AT R EA FgERRTE 0.15 X 10° m® A4y,
2015~2016 4E 4L R A T TR 2017 ~2021 4F 1 8] fa
FEFE 0.14X10° m?, 2021 4774 0. 14 X 10° m’,
SERASR BRI 8. 75% , KR4 T,
4.1.4 MFHRAARBE TR

e W& A T R AR E R AR D
FEATRESE 0.03 X 10° m* /£ 47, 2021 4F 57 &
0.09 X 10® m*, 2021 £ 5 &R AR BT EW
5.63% . BHAERREE A B 100 X 10" m® 7K Ak,
Pl A5 WAL S AT DA A . R H AT E S
BARERAR ) Tk kA7 2 AAFE 7 500X 10" m’,
Bl A WAR LR ER /I B A8 )y 2 G AR . %
JTELTE 2017 ~2020 4F A 4% 7= &8 M 510 X 10* m® Hi
WZE 450X10" m?,
4.1.5 R ZRBME—RLETE

W2 E-NREFEAAKBENERZ —,
JE BRI ME— B 20 A4 7 [ (R — E RN L
ARG REYERFAE 0. 02X10° m® /247 ,2021 AR 40 &
0.01X10° m*, & ERA L= Ry 0. 6300, FE A
NIRRT 3. ZEA 18 NS 14 AN IEfEA ™,
Fea ol S A B R M (Bogdaj-Uciechow
Wilkow) JLF- 5 B i (1 552 (% 3.5& 6),
4.1.6 MRAEEHF—FLNG L) 3%~

MR A H 2010 4 LUK  ARAEAE P Y J8C D3 L Wi
P9 (BOOTEIR RO — KA KRR T #57 . H
AHAE 29K 400X10" m® , H LM AL KR
P it 76 JE B . 2021 4F 07 it 0. 04X 10° m?,
B AABRE AR E 2. 5090, 35 B R RO R
BPY 2= FIE K Bl X (5K 7 48, 2010) , L 4h . Greater
Sunrise(Bonaparte %% #8) , Ichthys (Browse 7 Hf,) Fll
Goodwyn-North Rankin North West Shelf Venture
(Northern Carnavon 7 #h) K 4R < 76 20 48 BUJ7 18T 19
TEAE AR TF R AN E 8 T WK 1) I 7E 3K 7R SCHY ME— Rl
fili I SAHR IO . Al 1T DR IR W b R AR R &L
AN R 16. 7 X 10° m® (Boreham et al. ,2018),
PRI o R R AR 1 i S = LS AR K
4.1.7 ¥ B LNG-BOG #AH# K5 F & ik

E R

HE SRR SR ZG T 20 tE4d 60 4R AR g £2

ORI T3 E R E W H AR BER AR 5X10" m*/
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AL TERE I Z o 2X10" m® /a, 2004 4F R T S
7 BEAS /2 DL B S0 AR 77 LA w8 T 3 1A A i G
152012 4F S WS AR 7 AT ZE U4 R BLR
MGHHER KRR AR AR E 2 EE R H AR
SRR 40X10" m? ,EAEF2RE I 200 21 X 10" m’ /a, 5
W% =>96. 5% . (R T H = REB Ul JFURE R 2R S
AR S FRE RS B FORER SRS/ F 10 X100 m’/d,
LPRA T B AR KB R RE . 2k R A 7 R
FERZAT 2% FHAS T 3G I, 26 7= BUAC# v » LAz it ali 4
AT 2R U = e i B R R PRI
B BLOK 235 1l A0 TS 2SR D 0. 7 <10 m® L B
RUSEPR 77 & 20 9 100 X 10" m*/d, ¥ A & & K
0.32% I & A R4 R 110X 10" m’ /a, $2 5 %
BRI RN SR 90X 10" m®, 77 Bk
AHEYE TR A M (2 E % 4,2022b), 2014
ELOK, P E LNG-BOG 8 2 8 AR 5 A g 1 €l
R e A T SRR B R AR R Y R ) R
rh [ Bk 2 g A B AR B 5T AE 7 R AR UL o v
AT B ZE T & e, ST AP R R A R 4
MO R A GBI A B R G B R S Re T i 4
[(0E751

2020 4F DL g AR FE R RN UL ) ¥4 B R I Ak iy b
st R E AR R R A R A 7R I 28 VR R A
HOA B a2 28 i, W T A A B N & LNG-
BOG iRt A E I 52 R AAGIFEERE &
LNG-BOG #2505 =48, ) 1 i 4l A Ml &k
PR FEORCHEEOR R & b N 52 6 2 RARR
A PRS2 /45 C AU SR R 77 200 X101 m® D)
ETT A 2R A AR AR A AR 1 298 200 X

10" m® DL b, meAh, A A A Bk AL 500 X 10
m’ BRI H AR -5 100 XX 10" m® Bk
-+ A% R W B R A HOIE 7E fE E L B b 2 4 b
LNG-BOG #2403 8 IEE R (25 F 22%5.,2022b) .
4.2 RRRE

ab 2% A B S AT 35 S A D B D R g L 5
AR Z R I KW AR A A
A e B R IR ECE SR R
I 1 % 1o A S SR B A Ry Rl R
Z AW T1 . WAME(Gasworld ) iR 1 . K2y
A 30 K LA w2 FAE 5L P RS & K B
S0y % 400 T A8 RN BT R AR 3 A S SR T L IROK A IE R
MAESE H K st XN F AR m S,
2022) BN JE VG W L 5 B LA M H AR G A 7E AR
AMEN G, XEAFE TR RAAE 10 XE & bl
585 JUF T AT i 26 5w #8 A8 AR 5 5K & A 4% 9%
(Phil Kornbluth, 2022), #§ & 18 4+ fit &, ) 2020
F£1 A EA# 2021 4 6 A K, & — 5 (Helium
One) T EJLT- 8 1 3 £5 (&ik 1. 541 2% 70) .
S22 (Blue Star Helium) #4879 % (&13% 3 290 J5
LD MERKEFRAA T (RHO MK T 86 145 (5
ik 6 050 JT3EI0) . HAET. REKMBR KM
et 19 FLHPEE 15 K, REBKR 15, IR K& F
Wl R RPE 151K,

2021 ~ 2025 4F, 4 Bk Bl 22 A k% B B 2 R
(Amour) . R¥/RHr i Hi M 3 B (Ras Laffan —3) JJH
Z R WA — 5 (Helium One) Bl /R K FI) 3 42 52 ) 46
TR eA ™ (R T Jm I e SR g 1.1
X10° m?, 2 ER A AN AR #) 2.6 X10° m’,

®7T HMORAKSRE FitE

Tab. 7 Statistics of some natural gas helium extraction plants in the world

P i # GEEE) T & FR (s /= D ZAETHE (7 m®) TR B I ] (4D
2 B 7 KRRk B 43 2 B (Gazprom) FTR2 /K 1 I CAmour) 2 000 2021
e % i R W KRR Tl e 153 24 7] (Gazprom) B2 /R 2 1 (Amour) 2 000 2022
e i M2 7 K AR A T B4 2 7 (Gazprom) BI#2/R 3 1 (Amour) 2 000 2024
e % i PP OR T 9% v A1 il 2\ (INKD AL I (Yarakta) 750 2021
2 BRI 3% 58 A1 1 2 7] (INK) IR B R G FBH (Markovsk) 450 2025
R R IR A T i AL 3 B (Ras Laffan - 3) 1 200 2022
HZ 2 A — "5 (Helium One) % — 5 (Helium One) 2 800 2025
B 1% K i) I B 7R K R A 2T 1 000 T H L 8
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R B K AR R Tk e 4y 2 7] (Gazprom) 2020
A 12 J 1) T3 3 5 PR O TR g B BT R R R AR A
J~ (Amour) $ 256 & i R A . 250 H 45 & F 2015
AR B BT BN AE 2024 ARJEFF IR A . L)
KIRRALBLRE )3k 420 X 10° m®/a, $L A 6 SR E 77
4. BHNEA 3 AT AR A AL AL R A Y
BEH B E MR ZAREEN 2 000X10" m’/a,
SWHEHSE AR RA R 6 000X10' m*/a, WiH
— 0] CRLHE P 2% A 77 2 R — > U SOR Al AL A D
A RREE) T 2021 4F 6 H 87 M e i 2 R 2
WriE v H 2 KA 2Bk 30011
M. AL WK ARA T A 2 "R, ok A BT R
IRRARAM T WA EEA T O, IR
A PG Fe DB W2 5 KT 3 1 DX T 3 403 4k
B 506~ 6096, I A BN AR TR A RS
L AE 2030 AR SE B O 2 — RPN . X T
FLifg Hh 32 B o TEAE AT B0 IR A v iR — A KA
P b Ak B IA REAE 4 500 AR . MR
A PR R AR A i BT BB R S ST Ak B P A
R R 4 R S OB Y AN A RE )ik 24
X 10* m* (Gazprom Information Directorate,2021),
ZN A) AR ISR T H A E B 2RI B
PR YU AR AR B S A SR T W XX — R Y
AT U HGE R E . B BR AL T, R 2R
RARAIN LT 1 90 70 A AE 30 4R i 11 3] o [
(Edison,2021) . Bb4h . % Wi IR 4 % o A1 3 2 W
(INK) R M 2R P8 1A F] W 19 FE 57 78 35 (Yarakta) i
AEENT AU B AR T S IO s R sl R T
2021 AR 7 WA AR RE N 750 X 10" m’,
2025 K7 B o) — AT KRR B BIR B B
B (Markovsk) U Y RIR AT RS B H4E 77 fig
A 450 X10* m®,

18 /R Ras Laffan - 3 @] 11X F 2018 4EFF Il
A7 R RE 1100100 m?/a, H T H TR HEIR
TiZT) Bash (B % 55,2022) ., 4 Ras Laffan
=3 L) IR B 0 I R B R KRR A (Qatar-
gas) ¥ EERE T B Y 352, BERE R 7 400 X
10" m*/a(Omid Shokri Kalehsar,2021), It 4h, &
IR W) & A L North Field East(NFE) i
H. b4 Bk b KW Ak K2R 3 B (Offshore
Technology,2021) fAE > NFE 3 H () —# 4 , 5
fF Ras Laffan Brgse 4 FA T, IHE "4 R4

4 100X10" m® (B{ e 5 45, 2022) . ] 2028 4E AR
PR 3 400 X 10" m®/a,

HZZJE W Helium One 23 &) 3= 2 M\ 5 504F R 78
IS JE W RS 4 Hh Xk B R A A S0 A0 TR 1Y i
it DX SR T A SRR B — R fkk %5 . ARTE
A 3 A4S H : OS50 THRJE LR,
oS R Z X 15 A Z A R AT IE, 0 A AR
3 590 km? , AR 45 &5 3 B A B D& AT 1100 km
F14) by 752 ) I AR AL PR E T 21 AR XA 4 A
ARL R (Helium lead) , R JE ik 10. 2%, A%
P2y 39. 1X10° m?,i% Wi @ F 2021 4 6 H & AR I
i Tai - 2 HIFEE TR . QR AL TH R T
A AEER A EE A IZ X T ARV TR 5 AL
1260 km® , BN 4.3% . QEMIHE KM THIRE
JE A A AR A IZ X A ARV TR . 5
AT AR 910 km? , S Mk & 5 1% 10. 6% (Helium One,
2022) , HIEH)Z AT IR BB T AR R 2 [ 4 Bk
AUH I 20 4B, T g MM B3t 300 {2 3& 50, HIT
KA 2R AT AN R . HFR e
FIRBAARCA RH)2022 4F 4 H 5 HRGEHEJE W
Fiit 2025 IR A AR . HET S S LA 2T
B i) 35 74 1) 4 Ml DX S SO R B RO g e, R
K S S B R IR WO B AR A R B — 5 (He-
lium One) 7w A by 40 5 J8 0 AT DL f 3 57 F R 4%
S ST Z AN AT LU R T 3 55 K R BT A
A, (EAT I R B 7 S5 B AR R T 2 AT
283 X0 i M DX ) S s ) DR A T L. A L i
DX AFX D 325 o Y Ak RR HR 1 SRR 28 O M R B R
1Bk % I & (Edison, 2017),

2022 HE LK B R IR TR & 3 45 R A it H
R TR AR 7 B S0 SO I A% S 2 AR 1 Y B L
R B A AT I, i) BE S B T 3
KIEvERs . ] 2026 4F AUX 2 DEEBER AT RN
HEFEREIN 2y 1X10° m® W& 3MER  4% 2 90 AR5 R
HE R T S B SRR R B 5K Y R T B 2 15 B 22
fif . ) 2030 4F J5 AT fig o B R 0 20 %6 M IR K TR
5 R, B A 56 [ G s R R (56 [+ b A 1R 45
F ) o 5 L9 S0 A R RO B I R DD L 1 B
KPR A7 BRI A 32 5 AL R GE 8 A0 R P RS2 ), 56
S0 A 2016 4E Y 55. 63 % F [ F] 2021 4E 1
A8. 1300 Wik Rk AR 4k 82 TR & 206 LT,
Fie bk ST, S SR R A R SOR R B AR,
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BTt 2030 AFZE A 5 S0 BB T 37008 1h SRR AE 1)
Z 0, R A BN Y 75006 3k B R B R CHCE
HB 2R K I o

5 ZEib 5N

(D SR AEWARIRE K K 58 TR 7K 55 24> 8
T TR AR R TR Z0 5 e o R A TR R TR
WA A UK o R I S BRI AR A R R
A ER SR WA B 7 A G AR v, 32 A A 3R
B R IR BT IR B R AR Lk 24 R R I A
B, 2021 4 4 BR SRR 98U R A A% B 0 B ok
519X10° m® 121 X 10° m*, 25 /IRl 4,
HAi 2R A i IR B v, 2021 4R 77 5y
L6X10° m* , &< i MR P K E TR 2R
Ui FATaH

(DOERAIXFEBE G HNE R, "REERESHR
U, B R B R AR T A AR S0 E e R
7RI R 5 Wi AT el 8 L R A
SBERL Y 752086 ok A R 3 IR M R BR R & R
W, 42 R HE R T K B SRR E ) 2T, RS
HETE 8 JR SOR ok B AR,

(3) T Xt L S0 GE UR B S SR N S A L LA
T ] PN X SR VR 11 B J T SR R i X M A
HEAS KRR S, R T R AR
P VAN 5 B AR v, 7 {4 R 58S TR R g
fits £ 45 FRAIL D L 49 8 2 oA N AR R - O FF R Ih <
PRIT S 11 ) Bt 07 B 400 R S D030 52 A 19 B8 4 5
X EL 48 A TT & 1 R AR S L B T JR SR AR o T R
PEVEA S 2637 00 T AT - T & o Rt o, 1o o ) R
SR Ay TP AR I A BT L 2 SR B Tl
IF A R A 5 e N ) N A A R S . @
X ELA R A AN A 1 B 20 L FE 48 8 B R AR
ARSI UR s S R AR B Tl bR o YT R
LNG-BOG $#41, DL & % I 09 1 & 5 28 6 A 3L
., QBUMmsR 5P i fE L R X WA RS
PEsE 2T AT F AR T KRl 1, 5 RB/RMASR
FH AR 7 Aol 3 R R 20 0T & R A M A AR
WEGAE s X TIMRJE W — G AWHEER FE 1
eV E Z L T LR &

Bt BLFFERARERAIR B T 2XB
HERLE ZBERBEAREHZ.
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