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Fig.1 Schematic diagram of electric-hydrogen-chemistry
coupling system
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Fig.2 Model structure of alkaline electrolytic water
hydrogen production system and auxiliary equipment
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Fig.3 System model and simplified control block diagram
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Fig.5 Power tracking results under

multiple constraints
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Control method of electric-hydrogen-chemistry coupling system
considering multiple constraints
XU Ziyi,SUN Lizheng, WANG Feng,ZHUO Fang
(School of Electrical Engineering,Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: In the electric-hydrogen-chemistry coupling system, when the electrolytic water hydrogen produc-
tion equipment consumes renewable energy, such as wind, photovoltaic , and so on, or participates in the
balance regulation of the power grid,its variable load operation needs to meet multiple constraints to en-
sure the safe and stable operation of each link in the system. According to the coupling relationship of
each link in the electric-hydrogen-chemistry coupling system,the model of electrolytic water hydrogen pro-
duction system,which is the core link of the system,is introduced in detail. A system control method con-
sidering multiple constraints of each link is proposed. The model of megawatt alkaline electrolyzer is analy-
zed in detail, including electrochemical model and thermodynamic model, and the mathematical models of
auxiliary equipment, such as compressor and hydrogen storage tank,are established. The control strategy of
the electrolytic water hydrogen production system is put forward considering the constraints of electrolyzer
temperature, electrolyzer pressure, hydrogen storage tank pressure and hydrogen use in the downstream coal
chemical industry link. The simulation model of the electric-hydrogen-chemistry coupling system is built
based on MATLAB / Simulink, and the operation characteristics of the electric-hydrogen-chemistry coupling
system are deeply studied by RT-LAB semi-physical simulation platform under different power instructions
of the power grid,and the control effect of the proposed control strategy is verified.

Key words:hydrogen energy;electric-hydrogen-chemistry coupling system;alkaline electrolyzer;24-pulse recti-

fier;multiple constraints;control strategy
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Table A1 Comparison of different modeling methods
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Table A2 System parameters
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Fig.A3 Electrolyzer power tracking results
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