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Optimal allocation of a wind—PV—battery hybrid system in smart microgrid based on particle

swarm optimization algorithm
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Abstract: With the proposal of the goals of carbon peaking and carbon neutrality, constructing clean energy generators on
roof tops is widely recommended in different regions of China.The microgrid consisting of wind power, photovoltaic power
and energy storage devices, can reduce carbon emissions from regional production activities through new energy generation,
and improve the power supply reliability of living and office areas.To optimize the return of the investment on microgrid, the
ratio of wind power, photovoltaic power and energy storage capacity of a hybrid system has been the focus of researches.
According to the light condition, wind speed and other unique geographical features in Hainan Province, the optimal
allocation of a wind—PV—battery hybrid system in smart microgrid is calculated by particle swarm optimization algorithm.
Data collected from the living and office areas of the smart microgrid demonstrative project are used in an economic
analysis, which provide theoretical basis and data resources for the further energy efficiency retrofit of smart microgrids.
Keywords: smart microgrid; particle swarm optimization algorithm; carbon neutrality; capacity ratio; multi-objective
optimization; wind power; photovoltaic power generation; energy storage; energy conservation and emission reduction;

electric energy substitution
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Fig.1 Structure of a microgrid system
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Table 1 Economic parameter of power optimization

3 3L 28
G A AN T kW 0~60
P D) 2 3 L e W 1~50
At AL [ 80 0 745 2 691 L W -30~30
e RIEARUEL 300
Rz M 4R AL 72
BT AL 600

BT SRR A R B & T S Rt
Py i WA EL, XU & B AL PV ML A 1A D o A
AN, F T 600 A4S JC HLHE BRL 3K B0 46 KL ) & H
PL PV RN AR, I BT 451 A A i M Sc i D) R
IR R B e, s 0,50, BT AR R IEAT I AL B
BEA T UGEACTAL, tn el 2 Fri

\ SR |

\ WA EEA A \

| dEstRr@EnE |

\ AT B

\ APRL T i \

| APRLTHEAT Y FHRBALA |
B2 PSOEEBUIMiRIE
Fig.2 Simplified optimization process of PSO algorithm
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Table 2 Load statistics of the living and office area
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Table 3 Solar radiation and wind speed
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Table 4 Installation cost of different power generator
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Fig.3 Influence of installed capacity of wind power and photovoltaic

power generators on annual power generation income
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Table 5 Economic benefits of the project
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