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Fig.1 Schematic diagram of GCAES system'*!
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Fig.2 Annual increment of global installed capacity of renewable energy'®’

2 GCAES #F % I %k

2.1 BRSHARIAR

AR, B SRR T GCAES (AR Sl 5 32 58
R TEAE R R BT AL GCAES RGEM 1L LA
BAERESCR A Fr o Ty

A KRR U GCAES RGET7 I A 4K 1 3
KEVUEIE TR R M o 07 4
A K SCHL T S A 2 3 B 2 W 1 ) AR
JEME Rz 2 T8 GCAES RGEAENGHF i fEH A
R o B 1T R AR R I s
U5 70 B ] 105 GCAES 28 4 11 it T XU
A BT B 7 B B S 25 AR 4 DO
PO FELEERN b, 22 Pl R ik 6 A 0
BRI

BEA K268 % GCAES fOBIFSE LASEA By 2

AR AE B AL AR R A b o =
W 22003 2 i [ P AR 5 K 2 GCAES M 4 R
AT T A E s, AT B AR DL S 2 B R
A5 HT45 5 Kushnir 2571 3 36 75 2 S 3B 404
BERTHREE S, T 78 & /K 2 W 4T GCAES fy 5k 2% B
Y 30 o BT SR A, 0 b 2 S R AL S R
ST T HUBPETT R, 400 T X e S 506 ) 3 3
M2 5 6 [ 57 48 7 ve A1 58 S5 55 % 1Y Olden-
burg 25" $1EH T —FHFI T CO, R ik AE 2% wh < Ik
W5, 24 CO, AR 2o U8 2188 I S AR BT, & th 2
SERERMERTERE; Guo 451 3 i Bt # 4
J7xt GCAES REERY AT AT K H AT 2R J 16 BF 3k
FTT53H7; Guo 212 > £ % CAESA RS ih < 4
TR HLZ 1535 BRI AT T 200, 45 R WA
TEEAEBE RO BiE R RS Ny RS
T KRG . GCAES R GEAN A K 1) FLfilf [m)
TEPE— BT R



- 112 - FoOE

O A& 2021 4¢

H T, GCAES 2 40 FlHT e IR & e A 45 & 1
LB H IR IS . GCAES 5 R AESE & 1 H A
AR R e R B e R R UK L R
T 5XAE KPHAERE 4, GCAES 8 1] L5 4 ¥ i fig
A KA A ARG B T GCAES 2 45 1 FEAIK
T2 AR A HE il B AR SR R B . b 2 16
BE K2 Fiaschi %12 3 1 T # 4 TR 45 25 Uil g &
g5 A A i BE Oy S A0 e FEAR REVR - &L 1 L
9 IXURE K BHRE L 8 TR BE 20 0l A XD & s AL R
BH B F Tt B R I8 YR BB TS0 o0 R o A o T 4
SRR R A TAEAT, B FHK B IR SR s Uk e &
PEAT R4 25 S /K R 2 FEAE G, AT Sk i B M X 48
MRS REE . H AT FR 9 [E GCAES 5 A4
TR EERNE RO RE RN IEE, RS
JESR FHALBR B K 2V S A A% Hi BT 2% 28 114 BR 4
W KKK

1 GCAES i 8 3k ik 5 1, 75 2 % FE Al <%
PLE 2R (FLBREE (BB R E) (ZF A 4L
SIRBER AN Z . Allen 2577 XHE I Z FLA TR fik
SIEMN R AT TN AL T35 M, #
G S 5 2 R A Mk B X% 2 B R
SMATA R 3 RIVEM B FR 12 MM F845, 2
ST FKE R AR A S RE G L PR R R AR, A
b8 B XTI g 17 SEBR H o

Bl T AU A ) Bl 2 e, ) (A
AT, AT A A Rl B AR A R IF 98 GCAES &R
S5 BAR 6 0 -0 TOUGH? & H 25 [ 95 48 10711
) [ R S5 % T & ALK, Je) T 3l T K
B MPGE B, FE B Y RE YR, BL7E v
T BER RIR KB Y R KRB L2
T AL B b S B A7 GCAES 2 5 i 1 BF 5T
T2Well 27E TOUGH2 J5UA Uy gL fty -0 & 1A &
EKERE LT Sh A BB AR 4 . TOUGH -
FLAC J&7F TOUGH2 Xyt S 15 40 i) S ity b3 1
712 J7 TR A B 4. Rutgvist 25 A
TOUGH - FLAC #i4l#% , % GCAES R4 (sl 1124
1 2E 07 R T T HERIESE o

TE GCAES RS EUEAAUAH A58, ECLIPSE
LA 25 R FH L3 R )12 . ECLIPSE J& 76/ 7\ 0T
FAMRIR ST R TR AT 32 B4R
(A DhRESE K, FLiE A4, H T2 Rl 4
1A, L O Bl it PR 43 A R i AR R 5 BAT, X T R
FHA—E MR R, A a2 5 R IR

PSRRI HEAT T AHSERTSE , 4 Wang 2574 Fi| ] E-
CLIPSE #7171 GCAES & 4t A [a] A7 - J7 X% i
REFILASE 7 THI 5% W (R A5
2.2 ZFHEHRIAK

RER AT PEACER BOR EBA 471,
TEA T A D7 T W BA AT PR . TELUF A T
T, SRR R A R 2 o, k2 7]
M1, GCAES 2 Ge ek it e Fw Ak H vt 5 HL A
Mo

2 BEMBEEREARB AL

Tab.2 Cost comparison of various

energy storage technologies'* !
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Tab.3 Development cost of aquifer GCAES system "’
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Fig.3 Surface instruments (left) and underground salt caverns (right) of Huntorf project in German*’
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Tab.4 Technical parameters of

Huntorf project in German'*’
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Fig.4 Schematic diagram of GCAES system of McIntosh project in the USA™*
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Tab.6 Resource capacity of salt caverns in the east of China'*"’
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Fig.5 The anticline structure, zoom —in of the anticline center and lithology column in Pittsfield site"*’
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Research review and engineering case analysis of

geological compressed air energy storage

GUO Chaobin', LI Cai', YANG Lichao', LIU Kai', RUAN Yuejun’, HE Yang’
(1. Chinese Academy of Geological Sciences, Beijing 100037, China; 2. Geological
Bureau of Hunan Province, Hunan Changsha 410029, China)

Abstract: Geological Compressed Air Energy Storage (GCAES) can provide a flexible and efficient energy stor-
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age scheme for the large — scale deployment of intermittent clean energy, such as wind energy and solar energy,
which could promote the rapid transformation of energy structure and accelerate the realization of carbon emission
peak and carbon neutrality strategy. Based on the introduction of the concept and classification of GCAES, the au-
thors have summarized the research status and development trend of GCAES from aspects of theoretical analysis,
technical methods and economic cost, and described the key parameters and experience of typical engineering ca-
ses of GCAES, including salt caverns, aquifers and exhausted oil and gas fields, in order to analyze the applica-
tion prospect of GCAES. With the increasing proportion of clean and renewable energy in the power grid, the au-
thors have also explored the characteristics and influence factors of different storage tanks, and put forward their
suitable conditions, which could provide some scientific reference for the sustainable development and utilization
of clean energy.

Keywords: geological storage reservoir; compressed air energy storage; renewable clean energy; aquifers
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