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ABSTRACT

It is possible to suppress voltage drops, power loading
fluctuations and regeneration power lapses for DC railway
systems by applying an energy storage system. Recently the
electric double layer capacitor (EDLC) of the rapid
charge/discharge type has been developed and used in wide
ranges. The on board energy storage system with
supercapacitor for railway vehicles presented in this paper
seems to be a reliable technical solution with an enormous
energy saving potential. In this paper, an efficient charge
and discharge control method of a bidirectional DC—DC
converter using the supercapacitor is proposed.
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Fig. 1. Bidirectional DC/DC conver ter.
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Fig. 2. Bidirectional DC/DC converter operation mode.
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control scheme.
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Fig. 4. Reduction model for simulation.
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Table 1 Simulation parameters.
3 & AL &
DC 7P A%t 750V
FHATAE A A 45.8V
AgE 3mH
THAINPAE §F 165F
2913 T3 5KHz
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Fig. 8. Experimental result in charge mode.

:_I1'I'I'|'|='l'!l'I'l'ﬂWI'I‘I'I'I'Im'H.'I'|'|.'I'ﬁl'll'l'l'lflM|lMMM|l|lﬁ'H|!|IMMHMMHMMMWHIWH‘IWMMME@IJ

Hip -
sy ﬁﬁh&l = Cr e ]
Ao | e FHA A ARy
15, I r
1k L it E T DE b Aeiuby
) - m—whw%“""w‘"""‘""‘—'f*‘- e Y W
i e DR T
g | | 1 3
R I
e | | h Y i i 1
sy | ) —
e 5L \I 1%} 9 XI_-lF_L:]‘EE AEI %l jejjll_
i s . . .
ek i ; Fig. 9. Experimental result in power mode.
|- st
| |
1] m iw m m lam
Tii ) 6. g .E
O 6 SX=ZE AE3olM 7}

Fig. 6. Simulation result in charge mode.
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Fig. 7. Simulation result in Power mode.
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