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Energy management strategy of fuel cell bus based on working
condition identification

ZHOU Yafu'?, SUN Xuesong'*, LIAN Jing'*, SUN Xiaoxiao'”

(1. State Key Laboratory of Structural Analysis for Industrial Equipment ( Dalian University of Technology ) , Dalian 116024, China;
2. School of Automotive Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract; To solve the problem that energy management strategy based on optimization in fuel cell hybrid electric
buses is difficult to apply to real life vehicles, an energy management strategy based on SOM-K-means driving
condition identification is proposed with reference to the analysis of the fixedness and fragmentation of the fuel cell
bus (FCHB) driving route. Firstly, the driving route is divided into driving segments according to bus stops. When
the vehicle stops, the SOM-K-means second-order clustering model is used to identify the driving condition, and
obtain the predictive co-state of the next driving segment. When the vehicle runs in the next driving segment, a
predictive co-state is used to complete the real-time application of the minimum fuel equivalent fuel consumption
strategy based on the PMP solution. Secondly, the simulation experiments based on the actual driving data of the
bus are established. Finally, the proposed strategy is applied to the vehicle control unit (VCU). The results show
that compared with the rule-based strategy, the proposed strategy reduces hydrogen consumption by 19.77% . The
calculation time of each step in the VCU is about 30 ms, and the calculation results prove to be completely
consistent with the simulation results, meeting the requirements of vehicle for the timeliness and accuracy of energy
management strategy.
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Fig.2 FCS efficiency and hydrogen consumption rate curve
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DC5 65.13 64.74 63.39 3.31

Tab. 2 Hydrogen consumption savings percentage of 5 F4 4AHEFXWLEIE SOCER
experiments % Tab.4  Final SOC results of 4 experiments
SR SAHFETT R A R SLEZ L SoC

THEH KR R KA THEH ZEER B BETERR
DC1 25.24 25.16 25.16 23.89 DC1 0.621 3 0.598 8 0.590 2 0.598 8
DC2 20.07 19.77 19.77 18.67 DC2 0.602 3 0.591 6 0.592 2 0.5917
DC3 17.27 17.02 17.02 16.20 DC3 0.597 3 0.589 0 0.579 2 0.588 9
DC4 19.02 18.85 18.85 17.61 DC4 0.593 5 0.5719 0.570 1 0.5719
DC5 18.46 18.06 18.06 17.65 DC5 0.538 0 0.5325 0.5216 0.5325
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Fig. 12 Secondary battery output power curve
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Fig. 13 Hardware-in-the-loop experimental results
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