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Fig.1 Load connection model at PCC
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Fig.2 Phasor diagram of harmonic voltage at PCC
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Fig.4 Flowchart of harmonic contribution determination
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Table 1 Estimated harmonic impedance of Load 8
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Table 2 Statistical results of running data
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Fig.6 Relative error of harmonic impedance of Load 8
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Fig.7 Relative error of harmonic impedance of Load 8 vs. SNR
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Fig.8 Relative error of harmonic impedance of
Load 8 vs. standard deviation
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Table 3 Estimated harmonic responsibility of Load 8

ik W ST W T AT
KitE  AhAME AR/ %

&5 gk 61.475 3 31.401 0

TR 467845 50513 1 7.969 6

A 48.605 8 3.892 9
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Fig.9 Relative error of harmonic responsibility of Load 8
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Harmonic responsibility determination based on JADE and data filtering
LUO Jie' ,FU Ling' ,ZANG Tianlei’ , HE Zhengyou'
(1. School of Electrical Engineering,Southwest Jiaotong University , Chengdu 610031, China;
2. Department of Electrical Engineering, Tsinghua University, Beijing 100084, China)
Abstract:In allusion to the randomness of the background harmonic fluctuations and considering the symbolic cha-
racteristic of harmonic impedance and the practical situation that the harmonic impedance of the system-side is far
less than that of the customer-side,a set of data filtering criterion is proposed based on the JADE ( Joint Approximate
Diagona-lization of Eigen-matrices) to determine the harmonic responsibility more accurately. The mixed matrix is
obtained by using the JADE to decompose the harmonic voltage and the harmonic current,the order uncertainty and
the amplitude uncertainty are corrected by the symbol discriminant method and the proportional coefficient method
respectively , the harmonic impedance is obtained by using the data filtering criterion,and then the harmonic respon-
sibility is calculated according to the definition equation. The simulation test and measured data analysis of IEEE 13-
bus system show that the proposed method has better estimation accuracy and adaptability than traditional methods.
Key words ; harmonic analysis ; harmonic responsibility determination ; harmonic impedance estimation ;joint approxi-

mate diagonalization of eigen-matrices ;data filtering criterion ;background harmonic fluctuation



