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Abstract: With the advancement of China’s carbon peaking and carbon neutrality ( “ dual carbon” ) goals,
traditional fossil energy is being transformed into renewable and clean energy. Hydrogen energy, characterized by wide
sources, high energy density, and high efficiency and cleanliness, has become an important energy component in the
future. Salt caverns have especially obvious advantages in terms of gas tightness, and salt does not react with hydrogen,
making them the first choice for large-scale underground hydrogen storage. In order to focus on the research and future
development of salt cavern hydrogen storage technologies in China, the geological types and characteristics of
hydrogen storage were analyzed and the research progress of salt cavern hydrogen storage and its current situation in
foreign operations were discussed. In view of the salt cavern hydrogen storage technologies, the key technologies such
as large-size drilling and completion, salt cavern cavity creation and morphology control, cavity sealing evaluation,
wellbore integrity testing and evaluation, and control of tubing corrosion and hydrogen embrittlement were analyzed.
The relevant hydrogen energy policies and strategic goals formulated by various countries in recent years were
summarized. Combining the opportunities and challenges for the future development of salt cavern hydrogen storage in
China, the prospects were provided for the geological selection and evaluation of salt cavern hydrogen storage, integrity
of large-size wellbore, morphology control of salt cavern cavity creation and sealing detection, and organic synergistic
development of hydrogen energy and salt, with a view to advancing the large-scale application of hydrogen energy and
the development of industrial chain. The results of the study can provide a reference for the development and planning
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of salt cavern hydrogen storage in China.

Key words: salt cavern hydrogen storage; cavity creation; cavity sealing; wellbore integrity; development direction

SERAB IR AR FR IE AL F AL A B IR 1) o] PR i 3
FE R Ao I 1 R A UM, SCREAE S — Fh AT H AR
T e SRR, BT RIS | i RE A e R,
4 AE AT FEAS RE R T AN | R P )R i S5 4k e 5 EE AR
MU AR B RTEST RE R R A A -
B e, B Z N TR, Tolk ) Fa s 4%
T, BE 2060 4, T E ST R B D E Y
I, t H AT 3342x10° ¢ B Wi E 1.3x10° t, 764
REAFEH (7 LIk 29%, Bl 20T oK 2 K IR R F -
WA A F R, S REE U AR KRB IR R R p S D,
fitf ECEARAE AT <7 R R IR 2 A Y
R, S B AU RE Pl R i B R

LI, i T 0 A7 52 T 65 77 25 18] R0 AR
it S 3 AN K, A5 2700 R AR S REXT SE L “ ok
KT “hHPRN T By DTRR, W) SR HUA ARG it ¢
JR R ST 55 T ik AT L A
DT EA B, Z BN A TTZ O M
T AR, A R EEAAT
MRS R MKR LA A, iiE FERER I R
B, 5 # R AR, )RS B E M
e O30 W 25 70 T i B A T AT D) AR

TR 5 R R SE T A S0/ T i = T AT
PRV A FFRESE . 4T3 E HATsk = EhU S T
P SE B, (HAE R X R AR AU I | B 7T 45 23 U IR
GUR T REZIWF, R S R R B E T A
WA, MR T THRAEK . EHERGLE T EE
IR Ak B Y AR BUR AR B O, 28 B T A 1
O R OCHEEOR, I A T E R U SR LB
b, B TR ER S AR

I N VAN Wa A

1.1 fESHRER

H At A AR T DU R, ] DU 2 LA
e 2 Y A A e O L K2 L R
JE SR FER A 5 R AR, 31X 5 Fh S A Ml T i 1
f O e g 11 R AR T T B SR,
ETRIGB BHAR . SEAELF | B AT B I
12 RS fgok, oF B 5 & AR K AE RN, 37U A
JEE A —AF N AT 58 B 22 AT ACRIER: R, PR e T LA

7 8] e 1R T [ i BB 5 SR b A #E SC SRV A, Al RO
FI Ay M T RS A 1 d e e,

®1 FEHFRERGESEX

Table 1 Comparison of hydrogen storage reservoirs of different geological types'm
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Fig.1 Layered salt layer structure in China

1.3 BRBEEHARSH

FAT, 2% [ & B S /Ul SR BEAT T UK
HZP 1 lordache., A. Le Duigou. A. Lemicux. R.
Tarkowski 25 A2 s 0 Ty Jg | L g ok &
W 22V TE Y £R U SR B #EAT T 4T, DL G.
Caglayan %5 A" 5833 20070, WU ELA 70 2 4k 4k

E R P g AF 84.8 PW-h S AW Sy, Hob
Rt 145705 27%. Liu Wei 25 A X VL35 4 42 A
b T A S T AT AT T AT . ER U E ST
T, b ORI ER R Ui AR R R
K, ECR A FE A AR R A A Y i e A
R A TR S T, IR B E B A 5 )R
SN AR, H 4 A TE ER A (3 2 |
1972 4, 9 [E4E Tesside @A T £ /g SUERE, ESE
BETS0EZA, Bl TR &z ERE, Hob
3 JAEER R SR A AE 55 A s BRI, AR R
1E 800~ 1 500 m, DA% H AR 3 A 1E o L5 Al
T, AU T AR R R, A A, 2
il TR b AR, AR B A R, o,
Spindletop i &1 H T 2014 4877, fi & fig J1 LGk
B I 120 GW-h, ERER U ALK
W, AT DA IR (] 22 4 M A7 A 7 L £ ot
®2 EERSAEsmEHE"

Table2 Progress of international salt cavern hydrogen
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Table 3 Evaluation of factors affecting sealing of salt cavern cavity
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