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Review on current status and development of large-scale renewable energy
electrolysis hydrogen production technology

YANG Xiao, YAO Mingyu, HAN Wei, FENG Penghui, ZHANG Kezhen

(Xi’an Thermal Power Research Institute Co., Ltd., Xi’an 710054, China)

Abstract: Large-scale hydrogen production technology from renewable energy such as solar power and wind
power has become an important pathway for the consumption of renewable energy and the achievement of “dual
carbon” goals. The policies and strategic layout of hydrogen energy at home and abroad are introduced, and the
advantages and technical bottlenecks of water electrolysis technologies are analyzed. Moreover, the classification,
coordination control optimization and energy management of large-scale renewable energy hydrogen production
systems are sorted out. In view of the current development status of hydrogen energy in China, a brief analysis of
the current installed capacity and the cost is performed, providing a reference for the construction of green
hydrogen production system and the clean substitution of terminal energy in China.
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Fig.1 The classification and reaction principle of renewable energy electrolysis hydrogen production technologies
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Tab.1 Reaction principle of renewable energy electrolysis hydrogen production technology

i H ALK/AEM i fift il & PEM Hifift il & SOEC #14

FH AR B 82 20H — H20+%Oz +2e H,0 —> 2H*+%02 +2e o* —>%o2 +2e
IR S5 2 H,0+2e” — 20H +H, 2H"+2e” — +H, H,0+2e” — O%* +H,
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Fig.3 Structral diagram of a PEM electrolyzer
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Fig.5 Structral diagram of an AEM electrolyzer
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Tab.3 Comparison of current hydrogen production technologies and the costs
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