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DC line voltage simulator for charging/discharging control of
regenerative energy storage system in DC railway

Han-Jin Cho, Jong—-Yoon Kim, Kee-Hyun Cho, Chung-Yuen Won, Byoung-Kuk Lee
Sungkyunkwan University
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Fig 1.Regenerative energy of DC railway system
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Fig 2. Energy storage system
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Fig 3. DC line voltage simulator
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Fig 4. control algorithm of DC line voltage simulator

Rl A ARk Alsd ARl HAAY
QY AAAGE 54

B RS

4 SEE DR
AA 2R AMAGeR A3t HFE A4 wol u]wste]
0% wys % s Aok,

3 Phase
Rectifier

it

sh

2FesE DC-DC 2AH E
e
= )
Modute : : : dll
+ *«# - ! ! |
k DCerol A of
| | 1 Al SellolE
1 1 1
#1 9| A
AT IN T A El — IA A A Gate Signal
Board Lepbisplay| | || psp control
[~ Beviea™] == pspcontrer | U&
D D D o o o o oar
[t | Real DC line

Voltage pattern
a8 5. Hoksks Al

Fig 5. Proposed circuit diagram
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Fig 6. Energy flow of simulator
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Fig 7. Circuit diagram of simulation



s (a)

(o)

J8 8. (a)7MdANeY Zol&x| £ (b)otd st oty
Fig 8. (a)output of DC line voltage simulator
(b)stability of DC line voltage
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Fig 9. (a)lgrer current (b) iq, ig current
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Fig 10. Output of DC line voltage simulator
(30v/div, 20s/div)
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. (a)iq current (b)ig current (10A/div, 20s/div)
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Fig 12. (a) practical DC line voltage
(b)stability of DC line voltage (30v/div, 20s/div)
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