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Recent Development in the Technology of Water Electrolysis and Its Applications
to New Power Systems

ZHOU Jun, JI Chengze, LI Ruhuan, SONG Xuhui, WU Kai, CHENG Yonghong
(State Key Laboratory of Electrical Insulation and Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: In new power systems, high penetration of renewable energy may lead to significant curtailment due to insuf-
ficient energy storage and consumption measures, and fluctuation and intermittence of wind/solar power also contribute to
the grid’s instability. The electricity-hydrogen collaborative technology with water electrolysis technology as its core can
assist in the large-scale consumption of excess wind/solar energy, improving energy efficiency, and contribute to regulate
the power grid peak, voltage, and frequency. In this review, we compare and analyze the principles and technical charac-
teristics, performance indexes, and processes of industrialization of various types of water electrolysis technology for
hydrogen production. Then, based on the current situation of electric hydrogen production and hydrogen energy storage,
we summarize the opportunities and challenges of the new power system with the participation of electro-hydrogen syn-
ergy technology. Finally, we discuss the feasibility and research progress of water electrolysis technology as a method of
supporting the power grid based on renewable energy, as well as the potential for further exploration of the elec-
tro-hydrogen synergy technology for improving power grid support capabilities.

Key words: water electrolysis; new power system; hydrogen storage; integrated energy system; co-generation; power grid
stability
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Table 1 Performance parameters of main electrolysis technologies
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Fig.2 Schematic of typical electrolyzer stack structure
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Fig.3 Schematic diagram of BOP system composition of water electrolysis equipment
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Table 3 The large-capacity water electrolysis stacks and

systems built in recent years
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Fig.7 Improved hybrid rectifier scheme for water electrolyzer
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