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Abstract: An optimal control strategy considering the state of charge (SoC) of energy storage is
proposed for an isolated DC microgrid for hydrogen production system composed of renewable
energy, electrolytic cell, and energy storage equipment. Firstly, the characteristics of hydrogen
production efficiency of alkaline electrolyzers are analyzed, and an optimal control method for
adaptive adjustment of hydrogen production efficiency with bus voltage change is proposed. By
coordinating with the energy storage system, the hydrogen production efficiency is kept within a
high range. When the SoC of energy storage violates the upper and lower limits, a
communication-independent SoC active recovery control strategy is designed to ensure the safe
operation of the energy storage system. Secondly, a power coordinated control strategy
considering extreme conditions is designed to ensure the stable operation of the DC microgrid
through flexible switching between various operating modes. Finally, the effectiveness of the
proposed control strategy is verified by MATLAB/Simulink simulation platform.

Key words: renewable energy source; DC microgrid; energy storage; state of charge (SoC) ;
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