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Abstract: With the rapid development of renewable energy and intelligent technologies, the
demand for monitoring salt cavern gas storage in intelligent compressed air energy storage
field stations has increased substantially. However, comprehensive and systematic studies in
this area remain limited. Drawing on mature monitoring practices established in thermal power
generation and the oil and gas industries, this study reviews the current state of research and
the engineering applications of monitoring technologies for salt cavern gas storage. Focusing
on the key factors affecting the stability of salt cavern storage, the necessity, operating
principles, and recent technological advances in monitoring systems are systematically
analyzed from three perspectives: salt cavern temperature and pressure, gas injection and
withdrawal parameters, and salt rock creep and damage. Particular emphasis is placed on

Wi EHA: 2026-04-23; f&RisHHA: 2026-05-26.

HEEWE: oL A RARFHLE (14DDJSYJFGS-05-2025-013)

FE—EE: W (2002—), Y, WLWIRAE, BT EAE SRS, E-mail: 3124103263@stu.xjtu.edu.cn; JE{EEH: A, BIHEE, MR
77 RS, E-mail: song.bo@xjtu.edu.cn.

SIRARST: T4, mi%, A . RAE S U RE R Il /U SR BB AR R i 5 AT AL BUIR[D]. hReR - 54K, 2026, 15(8): 3244-3261.
Citation: XIE Yuxuan, GAO Qi, SONG Bo. Research status on development and application of monitoring technology for salt cavern gas storage
in compressed air energy storage intelligent field stations[J]. Energy Storage Science and Technology, 2026, 15(8): 3244-3261.



gmi

% 8 1 A R4a R Sk

7 M AR e 5 R WF FE IR

3245

evaluating the applicability of both established and emerging monitoring technologies for salt
cavern gas storage and proposing targeted engineering solutions for their practical

implementation. By comprehensively reviewing the current state of research and available
engineering approaches, this study provides theoretical guidance and technical support for

the development of multidimensional, integrated monitoring systems for salt cavern gas
storage in intelligent compressed air energy storage field stations.

Keywords: compressed air energy storage; intelligent field station; salt cavern gas storage;

monitoring technology
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Fig.1 The influence of geometric shapes on the
convergence of salt caverns™
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Fig. 2 The pressure data measured at the wellhead
are used for the test of formation creep®

B4k, VB9 CAES 2 4t rh i i i 5 3 i<
PERIIRE A5, fT I 52 Bk MUt L N
KEWFRY, HREFRBEE VG ERTE . MR
JE . R EIRAS T ROMR Y T, X et 5
CLAIE S 5 S5 UL A0 B ) A AE SRR A7,

BT B, D9l 2 CAES B Edpulhint £



% 8 1]

A R4a R Sk

AR I 7oK, A BT — P EE % SIS H
TNRSE . R TR SRR IR T &

R T 2 ERRER TN R E I TRER A,
ATE R AU b T i R B TR e AR B &
B, X CAES Hh il I I g it i 2o
BSENH. BRI T Y. R RSEER
W RIS U B A AE 2 i R 2 5 1k 4 7 T ) R PR
CAES £ 4ty Hb T il s s il mT DA Rl %8 3 A7 Kok 4045
J#& (distributed fiber optic sensor, DFOS) #% K
JEFF, ZAARRE B 3, HEBEDLHM
BRI ANE SRR AT, R Rk 7E AR5
BT MBURRRE, DL WSS e Xt o AR 15 AR
AT BBUBE A, B X 1 ) UG 5 R AR 1 R A
Br, LI EAMRXEEES .. KON Kk
B HAET, MRS OV BN RRH, AR
M ARG PRI R 4T, W0 Feo Z°F A 341 50
FLFRSE (DTS). i (DAS) Rk, iEsk
T LA AR AE WG S I PR BN R I LAV R e AT
%5 Scholderle &°"[H#£ 3L T- DTS #1 DAS, filli |
— RN P HE 0,13 Ko 45 6] SRR E] B 1 m
HA I Rgr, HIIERTE BRI T,
FLT DFOS (1) DTS F1 DAS W il 4 ) e % 3 A i 2
Hh R WS R

A RIS
TRERE — (S —
I THHOL
R '

ElRErgilieapn

EFRERAE |

Wit i e >

\
i \
¥ | ! S
; I ;
e %ﬁﬁfﬁfﬂlﬁj‘ |l\ ;%ﬁﬁvﬁﬁﬁﬂlﬁj‘
i |

T, €
&

E3 SR ERLT N EE RS E
Fig. 3 Schematic principle of distributed optical
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