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Verification test by changing feeding voltage for the purpose of effective utilization of regenerative energy

Takashi Yoshinaga™, Rika Saito, Kentaro Nishi, Keisuke Inoue, Takahide Hasegawa,

Minoru Aoki, Keisuke Iguchi (East Japan Railway Company)

On the DC electric railway, when a train brakes, regenerative energy is interchanged to power running trains nearby. However,

when there is no power running trains nearby, the restriction of regenerative braking is controlled to suppress regenerative energy

in order to prevent overvoltage of the overhead contact line. Therefore, further energy saving is expected by effectively utilizing

this suppressed regenerative energy. In this study, we perform the field test by lowering the feeding voltage of DC substation, and

report the results of verifying energy saving effect and influence of train acceleration.
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Fig. 1. Restriction of regenerative braking and feeding voltage change
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Fig. 2. Substation location on the Yokohama Line
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Table 1. No-load voltage before and after the test at each substation

_ EARNERE
TEML | BEERE e — e BEEHE
INHLSS 1627V 1627V +0V 6%
KEMESS O 1590V 1555V —35V 6%
HTEHSS O 1620V 1584V —36V 8%
BASS O 1620V 1602V —18V 8%
J\NEFSS 1697V 1697V +0V 8%
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Fig. 3. Verification result in restriction amount of regenerative braking

(Up line)
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Fig. 4. Verification result in restriction amount of regenerative braking

(Down line)
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Fig. 5. Verification results of substation power consumption
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Fig. 6. Verification results of substation power consumption
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Fig. 7. Verification results of acceleration time (Up line)
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Verification results of acceleration time (Down line)
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