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Power Electronics Equipment for Rolling Stock Using IEGTs and IGBTs
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Efforts are being made to improve riding comfort and energy saving by adopting the latest power electronics technologies in
equipment applied to rolling stock for the Shinkansen ( Bullet Train”), which represents rapid-transit railways, as well as existing
railway lines and subways that support urban transportation.  In recent years, greater comfort and lighter weight have been realized
compared with previous equipment by developing a series of products; namely, three-level conversion equipment utilizing insulated-
gate bipolar transistors (IGBTSs), and two-level conversion equipment utilizing high-withstand-voltage IGBTSs.

In the midst of this trend, Toshiba has developed conversion equipment for the Shinkansen applying the Injection Enhanced
Gate Transistor (IEGT), which is a power semiconductor with higher withstand voltage than the IGBT and lower loss than the gate
turn-off thyristor (GTO).  Moreover, for direct-current electric railway substations, Toshiba has developed a rectifier with an eco-

friendly heat-pipe cooling system using water as a coolant.
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Module type 3.3kV IGBT device
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Specifications of power unit for traction inverter
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3.3kV IGBT power unit
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Configuration of main circuit for Shinkansen
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Specifications of conversion equipment for Shinkansen
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IEGT power unit
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Interception waveform of IEGT
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Turn-on waveforms of IEGT
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Converter current waveforms
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Results of powering characteristics test

0000000000D0000000

DCOO0OOOOOO0OOobOoOooooboboOooboOonoan
coOoboO0oooOooooOOobOobOOoboOoobOOoocOoooon
tomoooooobooooooboooooooboooo
cob0oooOoooooOoOOoboooobOoOooOoboOooono
cobooooboooooooooooboooooboooo
coooooOoboOOooOoOooooooobcoooooooo
cobooooooOoooboOoooomoocooooooo
coboooboOoobOoobOOoooOobOooOoOooOoooOon
oooooooooooboooboooooooo

22

goooooooooooooooooOoooOobooOooooboooo
goooo0ooooO0oooO0ooooO0Ooobooooooooooon
ooooood

Rectifier with heat-pipe cooling system
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Transportation Systems Div.
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