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Energy management strategy of fuel cell vehicle based on
multi-objective optimization

Liu Xintian Li Qiang Zheng Xinxin He Yao
(Intelligent Manufacturing Institute, Hefei University of Technology,Hefei 230009, China)

Abstract: A multi-objective optimization method for energy management strategy (EMS) of the fuel cell hybrid electric
vehicle (FCHEV) is proposed to improve the efficiency of the drive system and optimize the durability of fuel cell. The
equivalent hydrogen consumption model of the hybrid power system is established according to the power flow and the
efficiency characteristics of key components. In addition, the lifetime degradation of fuel cell based on the load variation
is considered. The energy management system is achieved by presenting an intelligent power allocation method, that is,
the control strategy based on fuzzy logic control (FLC). In further research, in order to ameliorate the energy
management strategy, the parameters of the fuzzy controller are optimized with the assistance of genetic algorithm
(GA). A multi-objective optimization problem which takes equivalent fuel consumption and fuel cell lifetime as
optimization targets is proposed. The improved fast non-dominated sorting genetic algorithm (NSGA-II) is used to
solve the multi-objective optimization problem, so as to optimize the control parameters. Finally, the optimization
results of the above algorithm are tested, and the optimized strategy and other strategies are simulated by the advanced
vehicle simulator (ADVISOR) under typical conditions. The results show that, compared with the non optimized FLLC
strategy, the equivalent hydrogen consumption is generally reduced by about 5. 8% , and the life decay of the fuel cell is
generally reduced by about 59% , which verifies the superiority of the optimized control strategy.
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