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Plant test results of trolley & battery hybrid power control to suppress the regeneration cancellation

Masamichi Ogasa, Yoshiaki Taguchi, Member (Railway Technical Research Institute )
Keiichi Uezono, Masanori Maruyama, Member (Toyo Denki Co'ltd.)

The regenerative brake system has been contributing to reduced energy consumption on electric
railway vehicles for over than 30 years. However, there are a lot of problems associated with the
system, such as regeneration being cancelled out by wheel slide and trolley voltage conditions,
decreases in electric braking force in the higher speed ranges, and restrictions on regenerative power
determined by power supply circuit impedance. In order to utilize and recycle braking energy and
secure a steady regenerative load, we selected lithium ion batteries to store electric energy and
developed a rechargeable lithium ion battery (600V system) for use on electric railway vehicles.

In this paper, we report on the plant test results of trolley and battery hybrid power control to
suppress the regeneration cancellation. Instead being cancelled out as is usual the case with the
normal inverter fed e.m.u.s in times of trolley power supply stop, regenerative brake with the hybrid
control under developed has demonstrated excellent performance of the high regenerative power
continue till the zero speed, with the rechargeable lithium ion battery. This is the first report on the

actual sized plant test of the trolley and lithium ion battery hybrid regenerative brake control.
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