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Multi-objective Capacity Optimization of Wind-PV-Hydrogen
Energy Storage Micro-grid System

LI Zheng, LUO Xiao-rui,XU Ruo-si,CAO Shi-jing
(School of Electrical Engineering, Hebei University of Science and Technology , Shijiazhuang, China, Post Code ;050018 )

Abstract; In order to achieve the " carbon peak and neutrality goals" and reduce the negative impact of
" power limitation" , a micro-grid scheme of wind-PV-hydrogen energy storage system is proposed. The
principle of system capacity allocation is introduced, and the mathematical model is established. Homer
Pro software and improved BAS-GA algorithm are used to create a multi-objective optimization configura-
tion model of the wind-PV-hydrogen energy storage system. In the off-grid operation state, the capacity
optimization configuration model of the wind-PV-hydrogen energy storage system is verified by an exam-
ple. The results show that compared with wind storage, PV storage, wind-PV-storage and wind-PV-diesel
storage systems, the net present value and kilowatt-hour cost of the solar energy storage system have de-
creased to 14.250 368 million yuan and 1.529 yuan/ (kW - h), respectively. The utilization rate of re-
newable energy is improved to 98.7% , and the load deficit rate is reduced to 5.50% .
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Fig. 1 Wind-PV-hydrogen energy storage system
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Fig. 2 Power generation operation strategy of wind-PV-hydrogen energy storage system
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