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Fig.1 Topology diagram of traction drive system for

electric locomotive
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Fig.2 Switching equivalent circuit of traction drive
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system for electric locomotive
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Fig.3 Envelope extraction of normalized current signal
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vs. intermediate DC voltage fluctuation frequency
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vs. intermediate DC voltage fluctuation amplitude
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Inter-harmonic propagation mechanism of traction drive system
considering voltage fluctuations
ZHANG Guinan,ZHANG Bo,HUANG Jin,LU Yang, LI Jiebo
(The Vehicle & Car Research Institute,China Academy of Railway Sciences Corporation Limited,Beijing 100081, China)

Abstract: Aiming at the voltage fluctuation in traction power supply system with several locomotives accessed,
the research of the propagation characteristics of this phenomenon in traction drive system is focus. Firstly,
the propagation mechanism of inter-harmonics in traction drive system is deduced,and the relationship be-
tween stator inter-harmonic current spectrum and load torque is analyzed. Secondly,the identification method
of the current inter-harmonic of traction motor under inter-harmonics is studied. Thirdly,the simulation model
of traction drive system is built based on transient current control strategy and magnetic field oriented vector
control strategy,and the propagation characteristics of inter-harmonics in traction drive system are simulated
by disturbance excitation method. Finally,the dynamic frequency-domain characteristics of stator current are
analyzed based on ELMD (Ensemble Local Mean Decomposition),and the amplitude-frequency correspon-
dence of inter-harmonics between rectifier input voltage and motor stator current is determined.

Key words:traction drive system;inter-harmonics;vector control;disturbance excitation method;ensemble local

mean decomposition
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Table A1 Parameters of three-phase asynchronous motor parameter
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Fig.A2 Operation of motor under stable DC-link voltage
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Fig.A3 STFT spectrum of stator current under fluctuated DC-link voltage
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