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Abstract: The energy storage system can effectively solve problem of intermittence, volatility and
source-load misalignment of distributed renewable energy ,especially wind-solar generation in the mi-
cro-grid system. Different energy storage forms have their own characteristics in terms of response
time, power and energy capacity, technological maturity and cost, etc. The hybridization of two or
more types of energy storage technology will be a good solution to meet the technical and economic
requirements of energy utilization system. In this paper, a hybrid energy storage system consisting
of compressed air energy storage, lithium battery and supercapacitor is proposed, and mathematical
modellings of three energy storage systems are established. For different characteristics, a power
allocation method based on secondary moving average filtering and a capacity optimal allocation
method based on continuous operation are proposed. Based on a practical customer load requirement,
the power and capacity configuration results of the hybrid energy storage system are obtained, and
the operational characteristics are analyzed. The research indicates that in the system of distributed

renewable energy micro-grid, the coupling of multiple energy storage technologies can not only
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fully utilize the advantages of each type of energy storage, but also compensate for their respective

disadvantages through mutual cooperation. That has an important role and significance of fully

utilize renewable energy and satisfy demand of electric load, and has a good engineering application

prospect in the field of distributed energy utilization.
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Fig.1 Hybrid energy storage system topology diagram of
wind-solar generation
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Fig.2 Structure of compressed air energy storage system
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Table 1 Main parameters of energy storage system
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Table 2 Energy storage system configuration results
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Fig.11 Pressure and mass curve of the gas storage chamber
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Table 3 Status point parameters of the compressed air
energy storage system

RE R WE /K JEJ)/MPa | HREA WK JEJ /MPa
1 298 0.101 9 305 10.1
2 434 0319 10 298 5.05
3 304 0.319 11 428 5.05
4 444 1.01 12 272 0.714
5 305 1.01 13 427 0.714
6 445 3.19 14 271 0.101
7 305 3.19 15 298 0.101
8 445 10.1 16 435 0.101
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Fig.12 Temperature curve of the gas storage Chamber
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Fig.13 Voltage and current curves of lithium battery
200y 280
s — NV
FURT U A
100 N
w)“/%\‘{ﬂ x\,\ w "
< ‘W&A‘w W‘M{H WM\‘J il | [ <
120 \ G T A e 270 H
B T i E
PN L
-100p . LT
-200 i 2
0 1 2 3 4 5 6 7 8 9 o0
1] /s x10*

B 14 BREREEMERT L

Fig.14 Voltage and current changes of the supercapacitor
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