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Table 2 Statistical results of harmonic similarity in

Table 1

different frequency bands
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Table 4 Statisticsal results of amplitude similarity
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Harmonic modeling method of high-speed EMUs based on
robust complex linear regression
ZHAO Yue"”,WANG Ke',LI Zhaoyang',TANG Li',HE Zhengyou',HU Haitao'
(1. College of Electrical Engineering,Southwest Jiaotong University ,Chengdu 611756, China;
2. Inner Mongolia Electric Power Research Institute,Hohhot 010020, China)
Abstract: Accurate harmonic model of high-speed EMUs(Electric Multiple Units) is one of the keys to ana-
lyze the harmonic issues in the traction power supply system of high-speed railway. The amplitude-frequency,
phase-frequency and interaction characteristics of the harmonic voltages and currents of EMUs under six
kinds of typical steady-state operation conditions are analyzed combined with the field measured voltage
and current data of CRH2A EMUs. On this basis,a decoupled harmonic Norton equivalent model is built.
Moreover, the robust complex linear regression method is applied to calculate equivalent harmonic current
constant and harmonic admittance matrix. The simulative results show that the proposed harmonic model
can characterize the harmonic current emission behaviors of the EMUs accurately, and it can be used to
evaluate the harmonic issues in the traction power supply system of high-speed railway.
Key words: high-speed railway; EMUs;harmonic modeling;robust complex linear regression;decoupled harmo-

nic Norton equivalent model
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Fig.A2 Phase-frequency characteristics of harmonics
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Fig.A3 Amplitude interaction characteristics of harmonic voltage and harmonic current
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Fig.A4 Phase interaction characteristics of harmonic voltage and current
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Table Al Electrical parameters of traction power supply system

AT 24 Kl
IR A R (GV A 7
BB ERPE AR (MV A (31.5+31.5) / (20+20) / (20+20)
#alAsp  AUE HRKY 220/2X 27.5-2X 275
T JRERT M 5 4 FLE (% 9.83/10
T EEFD M 6 AR /KW 138.2/83.8
AT B BAER (MVA) 16/10

AT JFil5y X Fr JREHA/OQ 0.1+j0.45
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