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Dynamic Ratio Distribution Strategy for Hybrid Storage System of Tram
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Abstract

Yang Zhongping Lin Fei

Li Feng An Xingkun
100044 China)

Energy management strategy is the crucial part of the design of tram’s hybrid power

system and the result has directly influenced the operation performance and economic benefit of tram.
This paper put forward the dynamic ratio distribution strategy for hybrid storage system of tram. Firstly,
the power distribution paths of optimal efficiency with different voltage range was worked out,
secondly, the discrete time was optimized based on the maintained effects of dynamic programming,
and the complicated power distribution strategy was transformed into the simple rules that power ratios
change over discrete time, and the strategy was validated to make the hybrid storage system be with
high efficiency and thus decreased life loss caused by heating. Lastly, the strategy was proved to be

flexible and effective through simulation and experimental verification.
Keywords: Tram, hybrid storage system, energy management, dynamic ratio
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Fig.1 Topology of hybrid storage system
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Tab.2 Sizing of hybrid power system
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Fig.2 Discrete process of dynamic ratio distribution
strategy based on running state of tram
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Tab.1 Important parameters of vehicle and line
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Fig.6 Output power curves of supercapacitor
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Fig.9 System loss and efficiency
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Fig.10 Supercapacitor’s power ratio and
power distribution curves
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Fig.11 Voltage curves of supercapacitor
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Fig.12 Platform of hybrid storage system
ARSI B AR50 R A P A AE AN [ 1 2R A
46 SOC Y [l i H & T U 4 as AT Rt i sh s te
R ) A R, BT A T ) i 28t e o AR 40
FLTAG I By 20 it e 55 LA 4 T S50 I 7 2 5% R 52



%34 T 1 I % AP HOR A AR R 20 A H o) e A

411

*3 RAMETESH

Tab.3 Parameters of hybrid storage platform
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Fig.13 Current curves of the experiments
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Fig.14 Voltage curves of the experiments
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