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The Efftects of Number of Notches on the Starting and Braking

Characteristics of Rapid Transit Electric Trains

By Ken’ichi Hirata
Hitacht Works, Hitachi,

Abstract

Ltd.

Multi-notch control systems are widely adopted in modern rapid transit electric

trains, but studies on the effect of the number of notches on the starting and brak-

ing characteristics have not been made public so far by any researchers.

The writer has derived the formulae determining the number of starting and

braking notches and, based on those formulae, has made clear the effects of the

number of notches on the mean current, maximum current, change of tractive and

braking efforts and maximum acceleration and deceleration rates during starting

and braking periods.

As a result, the writer has come to recommend 20~22 notches for local service

and 15~17 notches for express service as the most economical.

Substantiating what

the writer has established thus, Hitachi’s Type MMC Controllers have been provided

with 21 and 16 notches according to the purpose for which they are intended.
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Fig.6. Notching Curves for Braking
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