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Abstract

MA Xiaoguang, ZHANG Lin,

[ Objective ] The permanent magnet direct drive
technology for metro trains, as a novel traction solution, offers
certain advantages in energy saving and noise reduction. Thus,
it is aimed to specifically investigate its energy-saving effect.
[ Method] Theoretical analysis is conducted to explore the ad-
vantages of permanent magnet direct drive metro trains over
(hereafter abbreviated as conventional ) metro trains in terms of
energy consumption. Taking the example of the permanent
magnet direct drive trains on Line 1 in Xuzhou city, the design
scheme of permanent magnet direct drive metro trains is intro-
duced. Considering the actual route conditions, the energy-sav-
ing effect of permanent magnet direct drive metro train relative
to conventional metro trains is calculated. Finally, the advanta-
ges are verified through experiments. [ Result & Conclusion ]
The permanent magnet direct drive traction system has a higher
advantage in energy saving compared to conventional system.
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Tab.1 Comparison of traction energy consumption

between two train models
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between two train models with different electric

braking feedback rates
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Fig.2 Curve of traction energy consumption during

train upward operation
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Main circuit topology diagram of Xuzhou Metro Line 1 permanent magnet direct drive traction system
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Fig.3 Curve of traction energy consumption during
train downward operation
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Tab.3 Comparison of energy consumption experimental

results between two train models

5iH SAARRAES  KREEIRSIE K E KA 4 RE

FREFE/(KWh)  REAE/(KWh)  FEFRARLLEL %
AT 148.1 114.6 22.6
FAT 191.7 150.2 21.6
Gt 339.8 264.8 22.1
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