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In the field of rolling stock control systems applied to the Shinkansen, which represents rapid-transit railways, as well as to
existing railway lines that support urban transportation, subways, etc., efforts are being made to improve riding comfort and energy
saving by adopting the latest power electronics technologies.

In recent years, three-level conversion equipment incorporating insulated gate bipolar transistors (IGBTs) and two-level
conversion equipment incorporating high-voltage IGBTs have been commercialized as product series, achieving greater comfort and
lighter weight compared with previous equipment. In line with this trend, Toshiba has developed conversion equipment for the
Shinkansen applying the Injection Enhanced Gate Transistor (IEGT), which is a power semiconductor that operates at a higher
voltage than the IGBT and has lower loss than the gate turn-off thyristor (GTO).
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Type EH500 AC/DC dual-voltage locomotive
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Configuration of main circuit for type EH500 locomotive
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3.3 kV IGBT power unit
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Power converter for linear induction motor drive system
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Configuration of main circuit for Shinkansen
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Specifications of conversion equipment for Shinkansen
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Configuration of speed-sensorless vector control system
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Direct-drive motor with gauge change system
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