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Research on Synergistic Control Strategies for Wind—Solar Hybrid Coupled Electrolysis
Hydrogen Production Systems
Guangtai Zhang
Gansu Longyuan New Energy Co., Ltd.

[Abstract] To address issues such as low efficiency and unstable operation of hydrogen production via
electrolysis caused by the intermittency and volatility of wind and solar renewable energy, this study investigates
a coordinated control strategy for a hybrid wind—solar—electrolysis hydrogen production system. First, the
system composition and operational characteristics are analyzed to clarify the core requirements of coordinated
control. Subsequently, a three—tier coordinated control framework is proposed, based on wind—solar power
forecasting, multi—electrolyzer coordinated scheduling, and energy storage collaborative compensation, with
specific control strategies designed for each tier. Through simulation experiments, the effectiveness of the
strategy is validated, demonstrating advantages over traditional control methods in improving hydrogen
production efficiency, reducing power curtailment rates, and stabilizing system operation. Finally, the research
findings are summarized, and future optimization directions are outlined. This study provides theoretical support
and technical references for the engineering application of hybrid wind—solar—electrolysis hydrogen production
systems.
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forecasting; energy storage compensation
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