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Operation Support and Control Method
for Increasing Regenerative Energy in DC Electric Railway
Haruki Taniguchi*, Keiichiro Kondo (Waseda University)
Takafumi Koseki (The University of Tokyo), Masafumi Miyatake (Sophia University)

One of the ways to save energy in electric railway is to devise operating method. Recently, with the appearance of

wide bandgap semiconductor devices, the current limit of inverters has been relaxed, and it has become possible to

improve the regenerative brake performance of induction motor. In this study, we proposed an operation and control

method for stopping train at a station with only regenerative brake use to improve energy-saving effect and verify the

responsiveness of the control and the energy-saving effect.
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Table 1. Car Specification

M car e ight t 29.8
Tcar e ight t 2.0
MT ratio 3:2
Train set vehicle number 10

The number of motors 24

Gear ratio 7.07
Wheel diameter m 0.86
acceleration km h s 3.0

Table 2. Specification of Induction motor

rimary side Leakage Inductance [; mH 1.18
Secondary side Leakage Inductance [," mH 1.44
rimary side Inductance L, mH 25.5
Secondary side Inductance L," mH 24.4
Stator Resistance R; Q 0.094
Rotor Resistance R, Q 0.112
Mutual Inductance M mH 2.43
ole airs 2
V F Termination Speed km h 1.4
Constant Torque Region Termination speed km h 60.1

(Regeneration)

Constant o e r Region Termination speed km h 120.0
(Regeneration)

Regenerative Brake Torque m 863.
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Table.3. Energy in running
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Table 4. Result of running it h parameter fluctuation
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