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Review on Demonstration Progress and Commercial Application Scenarios
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Abstract; [ Introduction |In recent years, the attention paid to the development of energy storage technology and energy storage in-
dustry has continued to heat up. [ Method ] Review of compressed air energy storage technology ( CAES) progress and its commer-
cial application scenarios have been summarized in this paper. CAES research teams and their technical characteristics were summa-
rized, which reflected the development direction of CAES technology. Meanwhile, the configuration parameters and operation experi-
ence of two commercial CAES power stations ( Huntorf station and Alabama station) were introduced. The demonstration progress of
various new CAES technologies was also reviewed. These review on CAES technologies, commercial power stations and demonstra-
tion stations can provide reference for the development of domestic CAES technology and the development of energy storage industry
promoted by national ministries in China. At the end of this paper, the adaptability and application potential of CAES technology were
analyzed from three aspects: electricity generation side energy storage, grid side energy storage and user side energy storage. [ Re-
sult | The two CAES power stations in Germany and the United States have tested the long-term reliability of CAES power plants. The
CAES demonstration projects with capacity from 500 kW to 10 MW have been built in China. It indicates that this energy storage
technology has achieved breakthroughs from the theoretical research stage to the demonstration verification stage in China. [ Conclu-
sion]In the current policy environment, the user-side peak-to-valley electricity price policy is a typical boundary condition for energy
storage application scenarios, which can be considered in the application of CAES technology.

Key words: compressed air energy storage technology ( CAES) ; Huntorf CAES station; demonstration stations progress; commercial
application scenarios.
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Fig. 2 Aerial photo of the Huntorf CAES power station

in Germany

x2 EENHEHEERIEESH

Tab. 2 Configuration parameters of Huntorf CAES station

izt btz V¢l
AR R/ (MW - MWh ') 60 / 720
HL A A A/ (MW - MWh ™) 290 / 870
LA S/ (kg - s7) 108
ML s S/ (kg - s ™) 417
KA R AR AL S L/ Y41
R AR 01 AEY m? 140 000
H AR T 02 FBY m? 170 000
R 7GR BE (TR — ) /m 650 ~850
7R N/ m 60
WA 7SR H L/ m 220
7B AT J7 X [/ bar 43 ~70
TR AV KR4 %/ (bar - h ™) 15

8 R U AR A L3 94 0 L % % B L2
R R SIRECN K 3 iR . fERE 2 W, IAGRE R
U B B A R A, 2 e PN A R R
BB, e e AR A D S, HLAL YT
IR shnl 51 97. 6% , # 1k H BT i i fa vl 475 78
BE T AR 1978 AEE AN, BB RE R UG YR
EMLAL A SPF i 400 YR, BEAK & FEAILAL)S shik
Wil 250 Y #1979 4, K & LA shik
BORE| T 450 WA . H 1985 £ )5, R E
IR S AERE R B T E L A T KA R HIKE
RErEL VY, HL I TR 4 2 A RE HL ) 1R
B o

L] VR A R 4 25 <0 B FEL ol 7E BB B By
B, RN RS R4 2 3L 417 kg/'s
() JOT R R R AR N, T e, IR R R R
2520 T, SEAI 7N E 7 KOl B AR Ak 4 an /] 4

EAE &
500 1
[mcompressor m turbine |
_5400
?}2300*
R
Py
MZOO
&
1001
0l e T g o e © o e s o
E ¥ ® % X K & o o & x B
2 288 835338 8 2 g
R[] /4E

3 fEENFEEEELEERINRE
Fig. 3 Annual starting number of Huntorf CAES station

80
\ pressures
S wellhead
i cavern
\§
10
40
temperatures

L
i 20

E \\—/’

—

0
500
- air flow|
o
i \
| reserve
b
150

4 FERMSEESKIENAENREETLER
Fig. 4 Trend of pressure and temperature in cavern during air
releasing process

PR o AERE I E AR SO i R e, i
SR A2 TSR 1 m R A A
JRREAERSHA TR
3.2 xXEMIEBIEIUERFE=SIERER
SRRECA T3 R R e A =S U e
A3 T 5% [ BT 47 1 By JH ( Alabama ) , % # AE FL o
A8 FE DU AR ik BE R 2 A R At 38 I 1 12 Bk AL HE
AR RGE, 8 7E B2 IR HLHE A I8 L A
B A R AR I BT HE 38 R A 138 5 i R T
BT e 4 25 U, 1 KRR B



SRFEN, A RS UK RE R YU I KRN I SR iA 21

™ ‘M’ I

5 ZXEMANBDfEEBmiiHEs
Fig. 5 Aerial photo of the Alabama CAES station in USA
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