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Abstract Advanced adiabatic compressed air energy storage(AA-CAES) is an electric energy
storage system that can realize large capacity and long-time electric energy storage. In the process of
energy storage, it will produce additional energy flows, which can be used as a micro integrated energy
system. This paper constructs a general energy exchange analysis model based on the energy hub(EH),
carries out modular matrix modeling for the internal components of AA-CAES, such as compressor,
turbine and heat exchanger, and analyzes its thermodynamic characteristics and energy flow generation
efficiency to study the multi energy flow supply scheduling strategy of AA-CAES. Finally, for the
purpose of maximizing economical operation, an AA-CAES multi-energy flow optimization scheduling

model based on energy hub matrix modeling is proposed, and the typical compressed air energy storage
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system equipment data is used for simulation verification. The simulation results show that AA-CAES

as a micro integrated energy system has good economy, and can realize daily cogeneration, reduce the

energy consumption of other heating systems, and improve the regional energy utilization efficiency.

Keywords: Micro integrated energy system, advanced adiabatic compressed air energy storage
(AA-CAES), energy hub (EH), matrix, multi energy flow
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Tab.1 Scheduling parameters of AA-CAES plant

Z H #fH

RR (/) R4 /KW 2000 (800)
K (BN REYHE/KW 1200 (480)
SN E AR IY 500
I KR T 2 kW 300
JE4EHL KAL) 2% 4
EAEHL (BIKBL) X% (%) 85
B AR a2 0.7
RGUHE T B R (%) 53
B PR RPN FVEUE iR /K 312
B RPN DVEUE R /K 363
FBLIR BE/K 298
EAENAETFR (LR /MPa 4 (5.5
fE BN AERE TR CERD /(kWh) 0 (12000)

it L EAAF/m3 7200

AR GEAG) R Y s A4 A e R R s A LR 2
WIS JH 9 I 40 325 7 A5 4 o R SR 0 I R A
BEMEEHE BN o FIEEMIE g ILE 2. 1524
AT BEYR B oK B[R PR 3R, W SE A K A H A 4
e bEE Z MR R A B . BIAE B2 A

x2 REBAFMEHEN

Tab.2  Unit price of energy purchased and sold

(HAL: J0/(kW-h))

& a, ¥ a, V& B B
B 0.60 1.04 0.27 0.29
E == 0.60 0.98 0.20 0.22
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