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Construction demand and key technology development direction of underground
gas storage in China

YANG Xiaoping
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Abstract: Low-carbon and clean energy is an urgent need for China to cope with the challenges at home and abroad in the process of energy
development. Thus, natural gas as a low-carbon and clean energy is becoming more important in the national energy system. However,
the problems of lagging gas storage infrastructure and insufficient reserve capacity have become the shortcomings that restrict the safe
and stable supply of natural gas and the healthy development of the industry in China. The construction conditions of underground gas
storage in China are poor, with many complex fault blocks, deep burial, poor reservoir physical properties and strong non-homogeneity.
The complex geological conditions not only greatly improve the construction difficulty of underground gas storage in China, but also form
a safety hazard for the gas storage, which poses a greater challenge to the theory, technology and engineering application of gas storage
construction in China. Herein, the construction demand and the current technical status of underground gas storage in China were reviewed
based on the current situation of gas storage demand and the geological conditions. Meanwhile, the gap between the domestic and foreign
key technologies of underground gas storage was summarized from the following three aspects: the construction and operation technology of
gas reservoir type gas storage, the stability evaluation technology of single well salt cavern construction and operation, and the construction
technology of aquifer type gas storage. Finally, it was pointed out that it was necessary to focus on the scientific research on key technologies
of gas storage construction, rapidly develop the underground gas storage construction, operation and safety early warning technology, so as
to meet the long-term development needs of underground gas storage construction, and ensure the emergency peak regulation and gas supply
safety of natural gas in China. (2 Figures, 31 References)
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Fig. 1 Trend of apparent consumption and external
dependence of natural gas in China from 2014 to 2019

i SEMALIEE, W TR HE AR 55, W U S
MM AL AT LABE, fi S S5 IANTIE T, BN — AN
R T, A A0 R B E I RO BR™ . 2019 4,
TEE F R BRI R IR S T, LA KRR
HL G RIRE AR, TR T RS In il < E HIES
TR T 2k 22 5 TAE, Bk isit 74K
B 5ONEM R Hod, W RS R R R IE
KBRS 5 N RAR AT i BS TR R T
— AN R, Aoy E R R A B PR U .

[ RARAS IR R R, RAR S SRR K,
72 [ K e VR R R P R R . 2014—
2022 4, I E RIR T IMKAFBEM 32.2% T+ 2 40.5% ,
FMFREM 1830X10° m’ FFF A 3 663X 10° m” (1
% 100.16 %)™, v [ R AR Ak 1018y ol 38 K, 3oF MK
TEFEFESE BT (B D, Btk 2 2030 4, XF AMKAF B ¥
A 55% 0, H AT, o E R 20 EOR S
JEE 3V I, K i 2% e 0 Rk, 7 R b T R AR U

ygey-paperonce.org [ 170




BB 54234 | Frontier & Overview

2023410 A 442 3% % 10 1 ST GHE

241 Rk, I R B IR T A URE S
BRI, X i A 7 I IE AT A IR R AL B A
WA T, AR 2 7E R 1 R SR SO MR A FE it 2 ey 1) 75
SN ORRE E R BRI 2 A E TR

2018 4 2 H, 233k P A5 idAE thin s R AR A= it
iR RE RN EEIE R, ERECHEREENG
SO, BESR AR 7 DAEMEUE R RS i 4 1A &R
SRAME S AE AR AR . R E R R R A i
1T HRAR, 2022 48, RARAAE T B — IR B IR sk 45 M rh
T EEZ) 9.4% . [E SIE i RE IR TR ks ) 4 B, K A
FRAR KRNI RARFFEPIG K S H . Bk, R
T R v ] R AR AT o 7 SROME I B I g R ) AR
B R AR S AR LR a V) L R EE R
1.2 FEMFSETIL RIIK

20 R, H i UL 55 R R By 3 AN B

M1999—2010 4F, LL 9 Jfig < K B NARR AT D IR
FM, B TR SRR DO I T R A S KPR T
FEL i AP AR Th A RS 2007 SEFENIBE 4
T At AP 2 v R T T R M R B U R S
H [ IFE RAR R & T . 22010— 2014 41
PR R R W B il 52 2 T PR B R I SR S 6 R KB
TR SE" . @2015 FEEASIFE K EN. BE
2022 4F, A TR ERE O 2 24 B, SEMT
i S PE Bt AL E 473.73X 10° m™ Y,

T, o E SRR SRR RAESE O
7V (R o A R A% A IR B R R i 4% T A v
F5U, Mlk AR BB B 2k, H AR K R AR A B
P 2R AN R 2 H Ak 5 PRSI T 2

(D IET AR, B g ERA 2 ST
5530 P v SR S R, R ST R T AN R
T Rl 55 T SR s 8 1 57 P 1) 23 B A 2 s MR VA SOV
KB IV AR T B A PR R S ARAL IS AT I R
Tl 1R A VAR 75 THI B> SRR 4R S HARA R

(OIENARRTTTH, H #T N F =S (1 BT 52
MUR E /b, 157 % Ml 3 BARFE BRI R0 90 Be
B eIl BARFE TARBARB AL b, AR AA A2 -
T FE BT Ja ) 5k R B L AR B [ B D B
AR N RIS 7, KA TE 20% BLT s BrEhER B AN
T RERBE S E BT AN, 25 B AE S E K i %8
(E 7 70 8, FERMIF T4 32 208 e i 3 &% Bl A
SER N R SR, 55 B8 15 ZE AT

1102 |_Ydcy-paperonce.org

2

2.1 SEBEESERRSEITEA

B AN B G S FE B 5B T HR AR &, 1E
HASEHIEW . ERNA AHFREFHEAEEEN
SRR EIA A0, B ARBLE LU R 7 D4
A EH W, @ T R ENSEEH L,
TERCCA D ZE 3 57 /) % R N Z O IR B AT HR, i3
7 A 18] R 4 5 6 = Ar — 47 1o W R i /=8 22 4
IEAT s @FEAE RS (B B LA VPN 75 T, TR R T 5 o
RS R R A AT AR, 8L T SRR
VB PPN HR, TR A AR TR A 43
W75 DL FE R B VN 7 T, Tk 1 i =
PER BRI B, 8L TEH TR E R i RiE
1T BH BEAZ TR B Y R OO R T B e ¥
1) ity S B 25 VAl 5 A B T VR S AR, SR T RS
JE AL B ENA AL o SRS AT AL R 3
FOFE S J it S B 25 B A R 4L IR K i 2
SR 2 R AL BE | i 02 e 25 3 T VPR R DL fif
SRR B R EART 1,
22 BHEBEEGSTEREMHRTFNEAR

Hil, EAMEE R E IR d ik Sie B
PEVEAN 7 T O BCE & 14 560 A PR R R B B R T
e EANRCT 2RI EHAR, S E Etzel
it EEAL X R A AR oy, LA & 11 AT
2, AN A B 3~7 DFH, IR KR B g5
A T RORST 38 e AT, AT KM v 1 U 2 4 R e s
JE A B AR BE AN BERE . 763G e BOR 5 THT, £k s iA
TR R 3 Bt i 77 s 2 FEAL 3 s B AL 3R 1
Hi&ses. e v 7T, /M 1 2 Fh 3k 4 i A2
0 BYIRAR Y, AT F T VPN 3R U S RS AT I R
o Jf A L B A A8 T 5 1 e A AU
2.3 BIKEEERAR

K Z 8 P — M 5 48 3 DX 3B R B P FOLER | P A
PRI Tl 3 90 0 PR YA R RS 7o Ak T Wi 4T
LB TS R HARME S 2, @R WA D 10 4
PA b EAMEE IR mis i e K E, TR T K
Bl AT ER VT A S 38 v E SR BN 5 LA R4 A J B
ITHRAL S I SR B HOR, U MK Z 8 E IR S
VRO AR, B £ 2o A 1) 5 B v (B 200 (H R EDKE
fitt SRS DM, 2010 AFFFUATE AR b X I & /K 2 i




FH/INT: o L fil P R SR 5 SR BB R A R T 1A

[ev

Frontier & Overview | BB 54Ri%

= 5
Bz |

K

[ 12 1
B2 REKEERERARRIEREE

Fig. 2 Process flow of construction technology for shallow
aquifer type gas storage
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