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Development of Hybrid Power Supply System For DC Electric Railways
Shigeki Umeda, Jun Ishii, Masaaki Matsuura (West Japan Railway co.)

Effective use of regenerated power from electric rolling stock is useful for reduction of energy consumption for
railway operation. We are now developing a hybrid power supply system for dc electric railways which consists
of charge controller and electric energy storage devices. This paper shows an outline of basic system
composition, required capacity of energy storage devices led from simulation, and control method.
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Fig.2. Tight state of regeneration electric power
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Fig.1. Regeneration electric power
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Fig.4. System outside photograph
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Fig.4. Relation between control
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Fig.5. Regeneration electric power absorption mode
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Fig. 6. Voltage compensation mode
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Fig.7. Simulation
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Fig.8. Principle of lithium ion battery
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Fig.9. Lithium jon battery characteristic graph
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Fig.10.  Battery charge electric discharge performance
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Fig.11.  The principle of a grounding relay
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