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Research progress and prospect of compressed air energy storage technology
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Abstract: Energy storage is the key technology to achieve the initiative of "reaching carbon peak in 2030 and carbon
neutrality in 2060".Since compressed air energy storage has the advantages of large energy storage capacity, high system
efficiency, and long operating life, it is a technology suitable for promotion in large-scale electric energy storage projects,
and also an important means of large-scale renewable energy consumption on grid side. The development process, working
principles, research statuses and challenges of compressed air energy storage systems in different forms are
comprehensively expounded, and the development trend of compressed air energy storage technology is analysed from the
perspective of compressed heat storage, providing references for the design for the future systems. The research results
show that with the development of high-temperature heat storage technologies, high temperature adiabatic compressed air
energy storage technology has become a research hotspot in this field because of its extraordinary working efficiency.
Taking the molten salt with low melting point as the heat storage medium of a compressed air energy storage system to store
the heat from the high-temperature compressor, can reduce the storage temperature of compressed water and the initial
investment cost of the compressed air energy storage system significantly.
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Fig.1 Working principle of a supplementary combustion

compressed air energy storage system
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Fig.2 Deployment of Huntorf power station in Germany
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Fig.3 Deployment of McIntosh power station in the United States
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Fig. 4 Deployment of a non-supplementary combustion

compressed air energy storage system
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Table 2 Characteristics of supplementary and non-

supplementary combustion compressed air energy storage

technologies
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Table 3 Summary of domestic and foreign non- supplementary combustion compressed air energy storage projects[

16,18-25]

T [ i 15 TFRIMW THEAFZ /(MW - h) fift WU 1% iz sl B ]
5[ Adele HL 90 — N VIN 60.0~70.0 20104
LHOEM 0.5 0.5 i HE 333 20144
WAL Y7 1.5 — Tt 52.1 2013 4F
SN EEAY 10 40 fifg i 60.2 2016 4F
LHain 60 300 Hi R #R T 61.2 2021 4F
LTk E O 100 400 fifi i 70.5 2022 4F
WAL R 3k 300 1500 EDVIN — ik
INRB% 350 1 400 o — g
HoR R 300 1 800 PNER — g T
LTI 300 1200 AT — 52 W AT BIF

© Editorial Department of Integrated Intelligent Energy. Thisis an open access article under the CC BY-NC-ND license.



%9

TrA R R AR B AT AR AR RS - 29 -

I F iz ZE R R G A A8 h, KHLS
h, SR FH S JAG if 7 F 0 HIL IS R 4 30, R G-
AR ] 3K 61. 2%, HE 32 [E ) McIntosh HL 3 80K K
ZIHE R 6 E A A

rb [ R o e TR SR B BIE 5 e R of 2 1A A T
2013 4EFETALJER S R T R LTI FN 1.5 MW 19 &
PSR A8 25 SAERE AR FL s 2 I Uk
BT, RGN, A5 S AR, 12
BT RGN HL AR E MG R AR D R4
HURE 2 SR 40 20 G SO I A2 TR 4R 34, IR 45
R EARE K & AR R H B
A GG TE b s BERERT S S R K%
L AR B R AR THEE W R gn s [t — 2k
SEAT I FE 45 A THE S E A IR P & L, A &
Gi - HL RN 52. 1%, R AR Bk BE 5 %5,
Z BT 2016 4F7E St M 51 Al T R L) R 10
MW 11 [ 57 3 B o, 3R 40 F — F 3 8 A50% i A
60. 2% , J k5 I 42 BRACR fie i 19 R 46 25 U RE R
Bt %R F 2 90% 45 R J O SR AR S
S, SR R S AR A A R0 400 44, SR F M THT 32 P i
WA RS 2 Ko FET 2 RE s s T 25,
Hh [ B2 g TR B FRAE 5 T T 2022 A 7E T b gk
Z AT HEAL 100 MW F 46 25 U6t BB FRL 3 O i D I
- FL G555 M 70. 5% o

R E T AT B R 46 A5 A AR H 2
it A 0T DR P s 4 4, B e P 1) i A A o 2
S G B RN R K o S A A AR R R R AR
e, [ RS /N T 400 °C, 243 350 “CHi 5 %
Rtk A7, T B W e, BN T R 4R S
SAERE R G B RERB AT A . TR FI KA o B
Sy AB R K i I 5 2 808 (22 MPa, 374 °C) , 24
DA 77K 1B 46 23 00 R 4 BT, 7K B 7 i ik
FROR B T i 1 R 3G i 5 4, 150 “CH K A A
JEJ1°4 0. 476 MPa, 1fij 180 °CH 7K F 4 A1 Sy D384
T 145,35 1.00 MPa. fiff A0 BB =, e B, i
R PACR B JEL I TN, S O A I s

Y T GG ) KA R il 2R I ) PR
FE 2016 4F  IE SRR AW N LR T —FP LUK PHER
I 4 28 S RE B R 220 2 I R 4R pl
BRI R A AR R & JE BRI, i g AR FH 2 4
JE 28 G () Ve 20, S [0 e 445 #4190 O =X A A7 i 4 4
R, BERBIN 40 25 R e s 26 I #Aatk AR Bk AL &
H o FH T R BH e A v Qe f R AR IR X R
220~579 C)7 | AR LR RVAH) R 4 FAaL A1
ToiE i IEER T, AT 25 iR IR LIRS

R 550 °C L #E R TT 9 MPa i, A5 18 T 46 4
[ 1 72 St fifi B L — FL A RE R M 50. 6%

B LR s i H Ak, bR R CE R 4 A BR
5 A LA 300 MW 2 45 25 UG REAE i 3t B I & i
AU DU R E SR RE R R R T £
300 MW 2R 45 25 A RE L Il . BRI R IR A
2 5% (1) il s A 45 25 SRR HE AR, DL R JE#RoK
AR BT A9 W AE GO W A R A R R
1 500 MW - h [ 46 25 A B L 255 (2) S il 4
PR AR 2 SAEREH AR, IIRIE SR S I S i+ &
FEAK AR R i 2R T, 4610 a0 2 H R T SR AL 7 1 B
AR T R AN 1500 MW -h F11 200 MW -h
() FE 26 25 KA RE LU0 AT UL, i T s TR R 4 AL
A A | o T A AR 46 1 R 4 25 SR RE S H i T
HE R BB .

VLA R, Bifi 2 o TR R AR AL S B it I AR 1Y &
JE R4 AILAY FE 4 1 EL3230T 350 °C, NSO 4 A9 TR
I AR 0 B I T BR B FT R AR 2R 150 °C.
U, A 5T T 38 A R A AR KBz T i
FERAEHUE 4R I R 45 25 UM RE R AR O 58, L g
LTRSS

HLE A L 7

I
ik
BE5 HEEAREE KRS EEE SRS R ESE
EREREEATE

Fig.5 The compressed air energy storage system taking molten
salt to store heat and compressed water to store heat from the

compressor in turns
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