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Permanent-Magnet Synchronous Motor Propulsion System for Tokyo Metro Ginza Line Trains
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The demand for high efficiency, low noise, and reduction of maintenance work has been increasing in the field of propulsion systems for rolling
stock, accompanying the rising awareness of global environmental issues and the shift to an aging society with fewer children in recent years.

In response to these conditions, Toshiba has developed a permanent-magnet synchronous motor (PMSM) propulsion system and evaluated this
system through running tests on the Ginza Line of Tokyo Metro Co., Ltd.  As aresult, we confirmed that the PMSM propulsion system has lower noise
and greater energy saving compared with the conventional induction motor (IM) propulsion system.

We are now aiming at the establishment of this system as a next-generation propulsion system by carrying out further running tests, evaluating
maintainability, and so on.
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Specifications of 01 series train
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Specifications and ratings of PMSM
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PMSM and variable-voltage variable-frequency (VVVF) inverter
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VVVF : Variable Voltage Variable Frequency (FIZEE R Z Bk k)
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Block diagram of sensorless control system
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Composition of 01 series train
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Results of noise tests
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Frequency analysis of PMSM and IM

BERBE 400 V/d\T e A

PMSM A&7 500 A/d B

IM AL 500 A/d \ T

PMSM U 487 1,000 A/d — — -

IM U 877 1,000 A/d T

PMSM1 E— 2 BREMNE 400 A/d —{7 e B

PSHT BRI 40010 —Nam — —
PMSM1 ML BIERE 400 A/d e —

PMSM1~4 NV &ififE 400 A/dq

—

2 SERERIIEE 026/d =
F_
4 SEAERHIER 02 G/d 7‘7“
oS (= A 10 o/ gl
PMSM1~4 #EO—%EiKEk 10 HZ/d{;__/’(
o . JoF T
| 14 vF 7 5AryT |
BRKER FEEE TEITHIE FEREE
HMERESR  EBEHESR fIBHESHR
BRKEES
fUBHEAX

E8. XYL AREETHBRER — TN TOHBLIRTLIEI
MOEFTTEDLZEEMHRLT,

Results of running test using sensorless control
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Data of running test
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Comparison of power consumption of PMSM and conventional IM
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