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Abstract: Renewable-powered green hydrogen is an important pathway for low-carbon
energy transition, but the intermittency of renewables, such as wind and solar power,
brings major challenges to electrolyzer operation, hydrogen production efficiency, and
system stability. This talk presents a coordinated scheduling framework for an off-grid
wind-solar-hydrogen-battery storage system with multiple alkaline electrolyzers. A
forecasting model is developed to predict wind-solar power output, while battery
storage is introduced to buffer renewable fluctuations and reduce unnecessary
electrolyzer start-stop actions. Based on this, a refined rolling optimization strategy is
proposed to dynamically coordinate battery operation, the number of operating
electrolyzers, and power distribution under varying renewable conditions. Results
based on real-world operational data show that the proposed method can improve
hydrogen production, reduce start-stop cycles, lower hydrogen cost, and decrease
carbon emissions compared with conventional scheduling strategies. The study
provides a practical solution for improving the efficiency, economy, and sustainability

of renewable-powered hydrogen production systems.
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