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Simulation of Vehicle Hybrid Power System
Combining Fuel Cell and Lithium Battery
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Abstract

This study uses a simulation method to explore a dual electricity hybrid power system consisting of a fuel
cell and a rechargeable battery. It is installed in a small electric vehicle, and it is expected to find a better energy
control strategy. This system uses a 1.2 KW proton exchange membrane fuel cell stack as the main power source,
with the assistance of a 3 kWh lithium ion battery, to observe the performance of the vehicle in different power
distribution modes. Use ADVISOR analysis software to simulate the driving behaviors of two different control
strategies—HV1 and HV2. Simulate the energy change and vehicle driving status under different control strategies
in a reduced scale urban dynamometer driving schedule (r-UDDS) driving cycle. The results show that HV2 has
less hydrogen consumption and higher fuel cell system efficiency than HV1 when the battery is charged to a preset
charge and the vehicle follows the same speed specifications. With proper energy allocation, fuel cell hybrid
vehicles can save hydrogen consumption and overcome the cruising limitations of electric vehicles.
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