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Technical Analysis and Outlook of Renewable Energy-based Hydrogen Production Systems

CHEN Yuge, LI Zhicheng, ZHANG Shuling, ZHANG Weijun, LIN Wenbin, LI Jianping

(State Grid Fujian Electric Power Co., Ltd. Electric Power Science Research Institute, Fuzhou 350007, China)

Abstract: Driven by “Dual Carbon” goals in China, renewable energy-based hydrogen production systems will be-
come a key technological pathway for promoting the transformation of the energy structure towards low-carbon and
clean development. In this paper, the development status of the core architecture and key technologies of renewable
energy -based hydrogen production systems is systematically reviewed, with a focus on the mainstream electrolysis
methods for such hydrogen production as alkaline electrolysis and proton exchange membrane electrolysis as well as
their applicable scenarios. Based on the operational characteristics of the system , the design and optimization meth-
ods for hydrogen production converters are explored. Furthermore , the adaptability and technical bottlenecks of vari-
ous operational control strategies are compared and analyzed from the perspectives of gas management , thermal and
water regulation, and power modulation. Finally, the challenges faced by the development of renewable energy -
based hydrogen production systems are summarized in order to promote the transition of such systems from techni-
cal verification to large-scale commercial application and to provide theoretical support for the transformation of Chi-
na’s energy system.
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Table 1 Comparison of different hydrogen production technologies by water electrolysis
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Fig. 1 Renewable energy hydrogen generation system diagram
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