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Abstract: To address the requirements for multiparameter dynamic control of temperature,
pressure, and flow rate during the operation of magnesium-based solid-state hydrogen
storage devices, traditional PID control suffers from issues such as slow response, substantial
overshoot, and insufficient steady-state accuracy. These issues severely impact the
operational stability of the devices and the controllability of the hydrogen storage process. To
enhance the control system performance of magnesium-based solid-state hydrogen storage
devices, we propose a control scheme based on a fuzzy PID algorithm. This scheme employs
the S7-200 smart PLC as the control system core. Transfer functions are established
according to the control requirements of each parameter. Using the MATLAB/Simulink
simulation platform, a fuzzy controller and simulation models for each parameter control are
constructed. The system conducts comparative simulation tests between traditional and fuzzy
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PIDs, focusing on analyzing performance differences in parameter adjustment accuracy,
response speed, and stability. The results demonstrate that when using the fuzzy PID
algorithm for control, the adjustment times for temperature, pressure, and flow control are
reduced by 50%, 60%, and 33%, respectively. System response speed and adjustment rate
are considerably enhanced, with core performance metrics such as stability and interference
resistance markedly optimized. This study not only efficiently adapts to the multiparameter
control requirements of magnesium-based solid hydrogen storage devices but also fully
satisfies the precise control demands of routine operations. It effectively enhances the overall
operational stability of the devices and the controllability of the hydrogen storage process,
providing a practical control technology solution for the intelligent regulation of magnesium-

based solid hydrogen storage systems.

Keywords: magnesium-based hydrogen storage; solid-state hydrogen storage device;
analog control; fuzzy PID; control performance comparison
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test curves
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