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Considerations on the Selection of Economical
Acceleration-rate and Number of
Starting Notches for High Speed

Transit Electric Trains

By Ken’ichi Hirata

Hitachi Works,

Hitachi, Ltd.

Abstract

Higher acceleration-rates should be adopted in modern electric rolling stocks in

order to increase schedule speed and at the same time to save power consumption,

especially when the station distances are relatively short.

In the adoption of the

higher rates of acceleration, however, such problems as heating and commutating

capacity of main motors, comfort of passengers,

power peak-load on substations

and size of controllers must be taken into consideration.

From the above point of view, the writer has wrought out the economical
values for the acceleration-rates and the number of starting notches for high speed
transit electric trains for local and express service.

The calculations are based on the following conditions.

Train composition
Train weight (loaded)
Line voltage

Station distance
Schedule speed
Stopping time

MM and MT

94 t

540V and 1,350V
1~5km
25~T70 km/h

20 sec

Acceleration and deceleration rates 1.5~3.5km/h/s

coasting retardation rate

0.35 km/h/s

The description is also given about Type MMC Multi-notch Controllers,
developed by Hitachi Ltd., and their actual test results.
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Table 1. Calculated Examples of Economical Starting Acceleration-rate and Number of Notches
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Table 2. Some Examples of Multi-notch Controllers in Japan
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Fig. 20. Hitachi Type MMC Multi-notch
Controllers Manufactured in 1940~1950
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Table 3. Test Results of Starting by MMC Controllers _
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Fig. 21. Starting Characteristics (MMC H 200 EZ)
Line Voltage 1,500 V Motor Capacity 200 HP x4
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Fig. 22. Starting Characteristics (MMC H 20)
Line Voltage 600V Motor Capacity 150 HP x4
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Table 4. Economical Starting Acceleration-
rat: and Number of Notches
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Fig. 24. Motor Car, provided with-150 HP x
4 Main Motorsand MMC H 20
Multinotch Controller
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