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Fig.2 Multi-level simulation system
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Table 1 Parameters of linear loads

T BR%R /kV AHIR /MW TR/ Mvar

A 35 12 0.5
B 35 12 1

C 35 2 0.05
D 6 0.6 0.01
E 6 1.1 0.02
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Fig.5 5th harmonic current injected by electric locomotive
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Fig.6 5th harmonic current injected by
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Fig.7 Measured 5th harmonic voltage of Bus 1
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Fig.8 Measured 5th harmonic current of electric
arc furnace branch
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Fig.9 Measured 5th harmonic current of electric
locomotive branch
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Table 2 Equivalent harmonic impedance calculated
by different methods
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Table 4 Comparison of calculated equivalent harmonic
impedance among different methods
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Unsmooth and partially linear regression model
for harmonic impedance estimation
HUA Huichun,LIU Zhe,JIA Xiufang
(State Key Laboratory for Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University ,Baoding 071003, China)

Abstract: It is difficult to estimate the harmonic impedance in the domain of power quality research. As a
mature method for calculating the harmonic impedance in the engineering applications,the fluctuation
method becomes ineffective when the background harmonic fluctuation is dominant. In order to get rid of its
defect,an unsmooth and partially linear regression model is proposed and an iterative subdivision method is
derived to solve the model,which calculates the harmonic impedance accurately no matter whether the
background harmonic fluctuation is dominant or not. Case simulation and actual test data verify the
effectiveness of the proposed method.

Key words: power quality; harmonic impedance; partially linear regression model; background harmonic

voltage; harmonic analysis



