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Development of a High-Efficiency Traction System
(Development of a Totally-Enclosed Type Traction Motor Using Permanent Magnet
Synchronous Motor for Narrow-gage Train and Speed-sensorless Control System)

Hiroshi KABA  (West Japan Railway Company)
Shigetomo SHIRAISHI Nobuyuki YAGI Syouji ONDA  (TOSHIBA Corporation)

A high-efficient permanent magnet synchronous motor (PMSM) drive system without any rotational sensor has been
developed for railway vehicle traction. The use of high efficient PMSM can reduce the energy cost which occupies 90 % of
the total life cycle cost (LCC) about a traction motor. Besides, the low heat generation in PMSM enables totally enclosed
structure, which can reduce acoustic noise and maintenance works, although outputting the large power that equals to a
self-ventilated conventional motor. The use of the sensor-less control also improves the reliability and reduces the initial
cost and maintenance work.

The performance tests will be carried out on a test train (U@Tech), and the effectiveness of the system will be verified
though these tests.
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