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Research on High-power Electrolytic Hydrogen Production
Power Supply with High Reliability and High Efficiency

HE Mingzhi, TAN Yang, MENG Xin, CHEN Maolin
(College of Electrical Engineering, Sichuan University, Chengdu 610000, China)

Abstract: To address the problem that phase-controlled and fully-controlled rectifiers cannot combine high power
level, high hydrogen production efficiency and high reliability in the field of electrolytic hydrogen production at present,
a hybrid rectifier topology which consists of a main power rectifier and an auxiliary converter in parallel and its control
strategy are proposed. The main power rectifier is a thyristor rectifier, and the auxiliary converter consists of a pulse
width modulated voltage source converter and a phase-shifted full-bridge converter in cascade. Through an analysis of
the mathematical model of the auxiliary converter, the compensation of ripple current and the absorption of harmonic
current are taken as control objectives, and a current control method of repetitive control with proportional resonance
control is given to realize an efficient operation of the hydrogen production unit while optimizing the input current
quality. In addition, three fault-tolerant operation modes of the hybrid rectifier topology are proposed to improve its
reliability. An electrolytic hydrogen production platform was built and semi-physical simulations were performed to
verify the hybrid rectifier topology and its control strategy, and results proved the topology’s correctness and
effectiveness.

Keywords: High-power electrolytic hydrogen production; hybrid rectifier topology; fault-tolerant operation; high
hydrogen production efficiency; high reliability
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Fig. 1 Structure of main circuit of proposed hybrid
rectifier topology
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Fig. 2 Current waveforms of hybrid rectifier topology
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Fig. 3 Controal block diagram of hybrid rectifier topology
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