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Abstract: A composite fuzzy energy management strategy was proposed with the goal of improving the
lifespan of auxiliary energy source power batteries. The improved pigeon swarm optimization algorithm
(IPIO) was used to update the fuzzy membership function, while ensuring that the power battery operates
in a suitable range for a long time and reducing equivalent hydrogen consumption. The existing ADVISOR
model was developed to establish a simulation model for the FCEV hybrid power system, and was
conducted simulation experiments under two operating conditions: NEDC and CLTC-P. The results show
that the charging speed of the IPIO-enhanced energy management strategy is more than twice as fast as the

power—following strategy when the initial State of Charge (SoC) is low, enabling a faster transition to the
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optimal SoC range and prolonging battery lifespan. When the initial SoC is high, the equivalent hydrogen

consumption of the IPIO-enhanced composite fuzzy energy management strategy is reduced by 11.8% and

9.09% compared with before under two driving cycles, significantly reducing hydrogen consumption and

enhancing the economy of hydrogen fuel cell vehicles.

Key words: vehicle engineering; fuel cell electric vehicles; energy management strategy; fuzzy logic;

pigeon—inspired optimization
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1 If ASoC is PS, then a, is PB
2 If ASoC is S, then a, is PB
3 If ASoC is M, then a, is B
4 If ASoC is B, then a, is M
5 If ASoC is PB, then a, is S
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Fig.9 Variation of SoC under two conditions for

different EMS with an initial SoC of 0. 4
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Table 4 Comparison of hydrogen consumption under

different energy management strategies
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