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Fig.1 Main circuit of four-quadrant converter
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Fig.2 Schematic diagram of bilateral
sinusoidal modulation
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Fig.3 Schematic diagram of unified sampling technique
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Fig.4 Unified sinusoidal cutting model
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simulation and model-based calculation
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Modeling of high-order harmonic load for high speed train
CUI Hengbin,FENG Xiaoyun,SONG Wensheng

(College of Electrical Engineering,Southwest Jiaotong University ,Chengdu 610031, China)
Abstract: In order to research the simulation method of high-order harmonic load for the high speed train,
the sinusoidal cutting mathematical model is used to describe the mechanism of pulse generation of four-
quadrant converter and the formulas for computing the high-order harmonic spectrum of load currents
corresponding to different sampling topologies are deduced in theory,based on which,a way to model the
high order harmonic loads of high speed train is proposed. With CRH3 as an example,the load current
data obtained by the time domain simulation and site experiment are processed by Fourier decomposition to
get their high-order harmonic spectrums,which are compared respectively with those computed by the load
model to verify the correctness and accuracy of the proposed modeling method. The influence of multifold
four-quadrant converters on the harmonic frequency spectrum of load current is studied and the cause of
unreasonable high order harmonics is analyzed. With four-fold four-quadrant converter as an example,the
harmonic spectrums of its load currents under normal and fault conditions are calculated and compared.
Key words: high speed train; harmonic analysis; sinusoidal cutting model; model buildings; multiple





