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Abstract

A method of inter-harmonic detection is presented based on wavelet transform after the sampled
signal modulated by specific function and the structure of the signal frequency have been changed.
The methods based on MALLAT algorithm of wavelet multiresolution have a high frequency reso-
lution in the low-frequency band. Then, the inter-harmonics component is calculated by the DC
component which is separated out from modulated signal by the methods. The simulation results
show that the method can accurately detect harmonics and inter-harmonics.
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Figure 1. Exploded view of the multi-resolution analysis
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Figure 3. (a) After the signal is modulated by the cosine; (b) Modulated by
a cosine signal layers approximation section
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Figure 4. (a) After the signal is modulated by the sinusoidal; (b) Modulated
by a sinusoidal signal layers approximation section
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Table 1. Harmonic component test results
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L GiE(0A
Y IR R Y IR R
f1 =50 Hz 1 0.9983 0.0117 0° 0.2137° 0.2137°
f,=1755Hz 0.5 0.5013 0.0013 60° 60.1138° 0.1138°
f3 =450 Hz 0.3 0.3013 0.0013 45° 45.0799° 0.0799°
4, &Eig

AR SO FH /N AR B Kl o BE. 77 A AR 52 A0 A% 52 08 S0 B UR 15 5 1A, SO IR AR {5 5 BOAIR 454,
FAHZEET Mallat (9220 B S S BCRA S a5 5 I ER &, TR E 50 B R E S
FAfL. FIFIZET Mallat ()2 73 B 0 W AR ARSI e e o, 3 G 22 AR 0 BRI A A — DN BL A,
BEAR T RFEZOR, IR EORFERE AR . i TR BRI B IR, ARSI A — € 1
W2, A A TAR /G Z 5 A 107 T B WA P R, BU R B — A S S (R e A, AT
i ST (R B R R, Tt A R AR ) B I 23X — B, IRt BEAR A A D AR
RBRIFEN . B /NP AN R TE R, /NP AE AT 73 M B DI 3 2 B B X2

SEW#Ek (References)

[11 EIk%, vk, X%, 55 (1998) WEEAMHIAMCIIrME. FUB DA H Ak, JEsL.

[2] sk, F7Z, HK, R, FILR (2012) B RGEAERGN T EIUR 5 KR, A5/ #, 557, 6-
10.

[3] ik, 3%, k&, XAk (2008) HL Sy RGEIAREAGIN Tk, A A /EHEA, 8, 1745-1750.



A BRI TR T A

(4]
(5]
(6]

[7]
(8]
(9]

[10] f&

[11]

Tz, FREL, MO, % (2005) FT/NBARHR Prony SLEIIEEIE S BN, _LAFZCEA R, 12, 2083-
2087.

Pham, V.L. and Wong, K.P. (1999) Wavelet-transform based on algorithm for harmonic analysis of power system
waveforms. IEE Proceedings—Generation, Transmission and Distribution, 3, 249-254.

Heydt, G.T. and Galli, A.W. (1997) Transient power quality problems analyzed using wavelets. IEEE Transactions on
Power Delivery, 2, 908-915.

Ribeiro, P.F. (2009) Time-varying waveform distortions in power systems. Wiley-IEEE Press, Hoboken.
ML, PRk, MR (2012) BT/ NEAR RN ) RGOEBASTI T IE L. ) R RS 151, 15, 35-39.
JAJete, 19, RUEA, 2 (2010) HeT/NBASHRINEBENER. 47 £ 4 H 501, 1, 80-85.

AEE, ZERE, AR, BRle, S HE, AR (2013) WL RGUE BN EBAT M ELRE. 4 7) K4 H B0,
11, 125-131

KEARAE (2009) /NP #TIRER. b it dbat.



	An Analytical Method of Inter-Harmonic Detection
	Abstract
	Keywords
	一种间谐波检测方法的研究
	摘  要
	关键词
	1. 引言
	2. 基于小波变换的谐波检测算法
	2.1. 基于Mallat的多分辨率分析
	2.2. 谐波检测分析

	3. 电网的间谐波仿真分析
	4. 结论
	参考文献 (References)

