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Design and Control Strategy of Fuel Cell Hybrid Power System for
Light Electric Railway Vehicles

g9’ - g
Young-Ryul Kim - Young-Won Park

Abstract The development of fuel cell hybrid power system, as a next generation power system to promote clean
energy which will mitigate the continued global warming, has demonstratd a significant progress in passenger vehicle
applications. Also, in case of railway vehicles in non-electrified railway lines, the adoption of fuel cell hybrid power
system is being studied among well-known manufacturers. This paper introduces both the configuration.and the control
strategy of fuel cell hybrid power system to apply to a light electronic railway vehicle having a repeated driving
pattern of acceleration, coasting and deceleration. The simulation results demonstrate the viability of ‘the proposed
power system design and its control strategy.
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Fig. 1. Power flow and configuration of power system for hybrid
fuel cell vehicle
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Fig. 2. Configuration of hybrid fuel cell system total control
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Fig. 3. Performance curve of fuel cell
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Fig. S. Power control algorithm of fuel cell hybrid power system
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Fig. 6. Driving mode of light electric railway vehicle

Table 1. Operational parameters for the light electric railway

vehicle
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Fig. 8. Energy flow of vehicle and power system
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Fig. 9. Simulator based on Matlab/Simulink
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Table 2. Specification of vehicle parameters
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e g 71EAY 370 V
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Table 3. Simulation result for minimum power of fuel cell
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Table 4. Min. SOC of battery in accelerating .vs. battery capacity
(Initial SOC of battery = 0.4)

30 Ah 40 Ah 50 Ah 60 Ah 70 Ah
0.25 0.28 031 0.32 033
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