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Abstract: To address the issues of frequent load fluctuations of electrolyzers caused by volatile wind and solar
power, as well as the coexistence of renewable energy curtailment and electricity purchase costs, this paper
establishes a coupled photovoltaic-wind—energy storage—electrolyzer hydrogen production system model, and
formulates the online scheduling problem as a Markov decision process. The multi—objective reward function
comprehensively considers hydrogen production benefits, electricity purchase costs, renewable energy curtailment
mitigation, load smoothing, and state—of—charge (SOC) security constraints, and the Soft Actor—Critic (SAC)
algorithm is adopted to obtain the optimal scheduling strategy. Case studies based on NASA meteorological data and
electricity price sequences demonstrate that the proposed method achieves higher hydrogen production and
renewable energy utilization efficiency than expert rules and model predictive control under various scenarios,
significantly reduces renewable energy curtailment, and the single—step inference cost can meet the real-time
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Fig.1 Schematic diagram of the renewable energy—storage—

electrolyzer coupled hydrogen production system
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Fig.2 Input-decision—output diagram of the scheduling

optimization problem
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Fig.3 SAC-based Scheduling Policy Training Framework
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Table 1 Basis for the components and parameter settings of the reward function
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Table 3 Sensitivity analysis results of key reward parameters
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