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PMSM Propulsion System for Rolling Stock
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Although induction motors (IMs) have been spreading into the mainstream of traction motors for rolling stock in the Japanese market since the
1990s, higher efficiency permanent magnet synchronous motors (PMSMs) have begun to be introduced not only in commuter trains but also in high-
speed trains and locomotives since the late 2000s to improve energy efficiency.

Toshiba has developed a PMSM propulsion system for rolling stock based on its long accumulation of development experience in this field.
The PMSM propulsion system consists of the following equipment capable of replacing the equipment of conventional IM propulsion systems: (1) high-
efficiency fully enclosed PMSMs corresponding to the requirements of almost all type of rail lines in Japan, and (2) compact and lightweight 4-in-1

variable-voltage variable-frequency (VVVF) inverters.
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Reduction of electricity consumption
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1000 series and 02 series trains, VVVF inverter, and PMSM of Tokyo Metro
Co., Ltd.
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Newly developed PMSM (240 kW- 1 h)
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4-in-1 traction inverter
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