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Research on energy optimization operation of wind-photovoltaic-storage micro-
energy network based on improved PSO algorithm

LIAO Tianyang
(Guangdong Zhongnan Co., Ltd., Shaoguan 512000, China)

Abstracts: Micro-energy network can achieve the conversion of multiple energy sources, effectively solve the
problem of energy supply and demand matching and renewable resource utilization, meet the needs of users for
electricity, heat and cold energy, and is an important development unit in energy interconnection. It realizes the
transformation of the energy system to clean and low-carbon, and has promotion value. On the basis of analyzing
the operational characteristics of various devices, this article establishes a system model of the micro energy grid
and proposes a joint optimization strategy aimed at economy, environmental protection, and energy utilization
efficiency, in order to maximize the comprehensive benefits of the micro energy grid system. In terms of solving
algorithms, an improved PSO algorithm based on roulette wheel algorithm is proposed to diversify particle search
mechanisms, improve computational accuracy, and ensure that the PSO algorithm achieves global optimization.
Selecting an industrial park as the simulation analysis object, the example data shows that a micro energy grid
system containing wind light storage equipment, cold/hot/electricity combined supply, and electricity/gas conversion
equipment can achieve energy balance configuration. After multi-objective joint optimization, by comprehensively
coordinating the economic, environmental, and energy utilization goals, the optimal system operation is achieved,

maximizing the comprehensive benefits of the system.
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Fig. 1 Micro energy grid basic framework
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Tab. 1 Energy and equipment parameters
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Tab. 2 Energy conversion efficiency
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HfifRe s 0.87
FALfifh B 1545 JBC R 0.92
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Tab. 3 Typical daily load data

i B /h BT KW A AW AU AW
1 32.86 40.37 29.66
2 25.73 33.24 3431
3 22.18 4218 26.11
4 28.98 28.27 26.13
5 40.78 32.57 25.79
6 69.01 27.58 38.66
7 82.23 24.02 29.74
8 76.18 20.82 28.68
9 85.84 18.71 39.06
10 97.99 19.42 3228
11 85.51 29.44 35.51
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Tab. 5 Environmental costs of pollutant emissions
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