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Modeling and multi-scenario comparative study of green hydrogen systems on
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Abstract : Taking the floating offshore wind power and onshore photovoltaic complementary system in Hainan as the
research background, this study develops a multi-scenario modeling framework for green hydrogen production on energy
islands, incorporating a wind-PV-seawater desalination-electrolysis coupling architecture and introducing operational
constraints such as minimum load rate and ramping rate. Based on a systematic review of the development progress of
offshore wind-solar complementary hydrogen production, this study compares two representative scenarios ;: “ wind-only”
and “wind-solar hybrid.” The results indicate that the hybrid mode can significantly increase hydrogen production,
improve the operational stability of electrolyzers,and reduce the levelized cost of hydrogen (LCOH).Through sensitivity
analysis of the capacity ratios, the impact of the configuration ratio of wind and solar power on system performance was
further verified.The findings provide valuable references for the planning, capacity allocation,and economic optimization
of deep-sea energy islands, offering theoretical support for green hydrogen development in China’s coastal regions.
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