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Abstract: 

This research proposed a three-level efficiency optimized EMS based on the improved Q-learning algorithm to 
optimize the energy efficiency of the fuel cell microgrid system. The overall efficiency model of the fuel cell 
microgrid system was built first. Then a dual reward function based on system charging mode and discharging 
mode was designed. A three-level EMS was designed finally to optimize the overall efficiency of the system. 
Both the Hardware-in-the-Loop tests and vehicle driving tests were designed to validate that the proposed dual 
reward Q-learning based EMS can effectively improve the system energy utilization rate and slow down the 
aging of fuel cell. 
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