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Research on optimal operation of electricity-hydrogen integrated

station in electricity market environment

GU Jius WANG Chenlei, XIE Da
(School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The electricity-to-hydrogen technology provides a new idea for solving the problem of abandoning wind and
light. Aiming at the issue of large-scale environmental protection of hydrogen energy, this paper proposes an idea for
constructing an electricity-hydrogen integrated station. Based on the function settings of peak shaving and valley fill-
ing, renewable energy consumption and hydrogen supply, the power purchase strategies of the integrated station in
the main energy and new energy markets are analyzed. Then, taking the minimum total operating cost of the integrat-
ed station as the objective function and considering the power balance and constraints of the power-hydrogen system in
the integrated station, an optimal operation model of the power-hydrogen integrated station considering the market
environment is established. The model can be solved by linear planning. Finally, numerical example results verify
that the integrated station proposed in this paper can effectively improve the peak shaving and valley filling capacity of
the power grid and the absorbing capacity of renewable energy.

Key words: fuel cell vehicle; electric-hydrogen integrated station; peak shaving and valley filling; renewable energy

consumption; electricity market
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Overall structure of electricity-hydrogen integrated station
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Figure 2 Basic framework of integrated stations that

participates in the market
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Figure 3 Power purchase strategy of integrated

station under time-of-use price
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Figure 4 Interaction between integrated stations and

market entities in the renewable energy market
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fuel cell vehicle demand forecast curve
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Figure 10 Optimization simulation results of internal

equipment operation in the integrated station
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Table 3 New energy model optimization results
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Table 4 Daily operating cost of the integrated station
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