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Measurement and Analysis of Regenerative Energy
in DC 1500V Electric Traction Substation
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Table 1. Response to excess regenerative power

train consumption braking chopper resistor

consumption braking chopper resistor

substation conversion regenrative inverter

storage battery, supercapacitor, flywheel
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Fig. 1. DC 1500V electric railway stations and substations.
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Fig. 2. Substation measurement schematic diagram.

Fig. 4. Recording screen.
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Fig. 5. Total current and catenary voltage characteristic curve in
Yangdong Substation.(06:47~08:47)
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Fig. 6. Total current and catenary voltage characteristic curve in
Seolleung Substation.(06:50~08:50)
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(d) headway = 8 min

7. (a)(c) total consumed power and catenary voltage waveforms,
(b)(d) consumed power waveforms of feeder 1 through 4 in
Yangdong Substation.
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Fig. 8. (a)(c) total consumed power and catenary voltage waveforms,
(b)(d) consumed power waveforms of feeder 1 through 4
in Seolleung Substation
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Fig. 9. Ratio of consumed and regenerated energy of each feeder
in Seolleung Substation.
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Fig. 10. Ratio of consumed and regenerated energy of each feeder
in Yangdong Substation.

Table 2. Energy of each feeder in Yangdong Substation (06:47 ~

24:08)
traction | regenerative
energy energy consumed energy
KWh/d
[kWhiday] | [kWh/day] [ ay]
feederl | 3277 712 2,565
average consumed
feeder2 3,584 700 2,884 | power measured at
feeder3 | 2,360 1,426 934 |Yangdong substation
feederd | 1,871 1,576 295 (2006.09)
total 11,092 4414 6,678 6,650
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Table 3. Energy of each feeder in Seolleung Substation (06:50 ~

Table 4. Conditions for approximate calculation of total regenerative

24:50) energy
traction | regenerative conditions Seolleung Yangdong
consumed energy
encrgy energy [kWh/day] 3.3km 4.6km
[kWh/day] | [kWh/day] distance (samsung ~  [(Geunnamno 4ga ~
feederl | 13,846 4,470 9,376 Gangnam) Ssangchon)
average consumed
feeder2 20,481 3,376 17,105 power measured at rush hour 2.5min Smin
. headway ; ]
feeder3 | 18,305 3,175 15,130 | Seolleung substation normal hour 5.5min 8min
(2005.12) .
feederd | 15,060 3,491 11,569 regeneratwe. energy of 22 8kWh 9.13kWh
A | 67,692 14,512 153,180 71,105 a tramset
commercial speed 35km/h 35km/h
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