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Research on Multi-objective Comprehensive Energy Optimization Configuration Scheme
Considering Hydrogen Storage

SUN Jingyu, LIN Zeyuan, LI Wei
(Shandong Electric Power Engineering Consulting Institute Corp., Ltd., Jinan 250013, China)

Abstract: In view of the energy consumption demand brought about by the large-scale grid connection of renewable
energy, Hydrogen production technology provides an effective energy consumption solution due to its ability to con-
vert electrical energy into Hydrogen energy storage in a clean and efficient manner. This paper aims to study the multi
-objective energy configuration scheme for the consumption of renewable energy by electric Hydrogen production.
Firstly, an energy framework including renewable energy generation, electric Hydrogen production and energy stor-
age is proposed. Furthermore, a multi-objective scheduling model with the goals of low investment cost, small wind
and light waste from renewable energy units and low Carbon emissions is constructed. Finally, the optimal solution set
is searched among multiple objectives by using the niche particle swarm algorithm. The simulation results show that
this method can obtain configuration schemes with low system investment cost, high renewable energy utilization rate
and low Carbon emissions in order to promote the green transformation of energy structure.

Key words: multi - objective optimal scheduling; niche particle swarm optimization; electrolytic Hydrogen

production; renewable energy generation
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Fig.1 A comprehensive energy system operation

framework considering Hydrogen storage
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Table 1 Operation parameters of thermal power unit
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G 150 455 8 0 0.000 48 16.19 1000 280 9 000
G 150 455 8 0 0.000 31 17.26 970 280 10 000
Gs 20 130 0 5 0.002 00 16.60 700 280 1100
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G, 25 85 0 3 0.007 90 27.74 480 280 520
Gs 10 55 0 1 0.004 13 25.92 660 280 60
Go 10 55 0 1 0.002 22 27.27 665 280 60
Go 10 55 0 1 0.001 73 27.79 670 280 60
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