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Fig.3 Voltage swell waveform and its

spectrum division results
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spectrum division results
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spectrum division results
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Novel detection method of power quality disturbance based on IEWT
WU Jianzhangl,MEI Fei?,PAN Yi',ZHOU Chengl,SHI Tian',ZHENG Jianyong1
(1. School of Electrical Engineering,Southeast University, Nanjing 210096, China;

2. College of Energy and Electrical Engineering, Hohai University,Nanjing 211100, China)
Abstract: Aiming at the problem that the frequency band division result of EWT(Empirical Wavelet Trans-
form) is susceptible to spectrum leakage and noise pollution when it is applied to power quality signal
analysis,a novel method of power quality disturbance detection based on IEWT(Improved Empirical Wavelet
Transform) is proposed. Firstly,the characteristic frequency points of the disturbance signal are determined
by Fourier spectral envelope dynamic measurement algorithm, and the original frequency band boundaries
are extended. Then the disturbance signal is decomposed into the sum of several AM-FM(Amplitude Modula-
tion-Frequency Modulation) components by using IEWT. Finally,the normalized Hilbert transform is applied
to the decomposition results to obtain the amplitude,frequency and start-stop time of disturbance. The validity
of the proposed method is verified by numerical simulation and measured data of substation,and the results
of the proposed method are compared with those of other methods. The experimental results show that the
proposed method is more universal and easy to operate with good modal decomposition ability and anti-
noise performance,and it is suitable for engineering practice.
Key words:power quality;disturbance detection;improved empirical wavelet transform;dynamic measurement;

normalized Hilbert transform
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Table Al Detection results of composite disturbance 1

WK RIS Abr % i B B#/Hz

AL % T 0.0904 0.1498 0.6014 50.21
3 ik 0.0721 0.1673 0.5983 150.63
5 K% 0.0725 0.1669 0.4009 250.48

VE: AR A, R
= A2 BEIE 2 g R

TableA2 Detection results of composite disturbance 2

MR RGN Zs AR Zs TR 1. B [Hz

HL I T P 0.0703 0.1603 0.6983 49.79
1K 1 0.0884 249.50
W 2 0.0705 0.192 0.3031 249.75

HEEY 0.1597 0.1735 0.4815 500.71

T W 1L 2 20 AR R I B b 2 LA S DAAT B T 45
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