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A harmonic detection method for distributed connected grid system by using wavelet transform and HHT

LI Zheng-ming, XU Min, PAN Tian-hong, CHEN Wu-hui
(School of Electrical and Information Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: In distributed connected grid system, there is serious harmonic pollution caused by wide use of inverter units and access of
nonlinear loads. The traditional detection methods such as Fast Fourier Transform and wavelet analysis heavily depend on
synchronous signal detection or basis functions selection, and don’t satisfy the requirements of the harmonic detection of micro grid
environment. Therefore, a novel harmonic detection and analysis method under the mode of micro-sources connected in parauel is
proposed combining the wavelet transform with HHT. The method uses multi resolution analysis of wavelet transform to process the
original signal. Then, a series of intrinsic mode function (IMF) components are obtained from the processed signal by using empirical
mode decomposition algorithm, and the fundamental component and harmonic are extracted from the IMF components. Finally, the
frequency and amplitude of signal are calculated by using the Hilbert transform. Simulation results demonstrate that the proposed
algorithm has high precision and good real-time characteristics. Furthermore, the algorithm can satisfy the requirements of the
harmonic detection of distributed connected grid system.
This work is supported by National Natural Science Foundation of China (No. 61273142).
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Fig. 2 Current harmonic analysis diagram in DG connected grid

using the paper’s algorithm
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Fig. 3 Simulation model of distributed connected grid system

h T SR IG R A ST SR A W, AR SO A
BT — WAL, B oA IS RO 2 TH s
G W E IR, BCE T B R S R 1 R,

& Matlab 0] 7347 0 M R GERB AL EAT 7 3L,
FEXFAILIERL S (Point of common coupling, PCC)
R A 5 AT SRR, RFESIE F, =10 kHz,
KFEAE 5 AN ECh 32 AN, 14 2IFE M AL EA TS 5

WA s(8) s BRI /INBE AR 32 43 HER oy AT S0
JOBPATR I o EHCRA B SR IEAS /N db24
X} PCC A HLE 5 HEAT 6 J2 00, A48T 5 a6
M55 dl ~d6, TGS a6 BIEEHE 5N
FP o, dl~ d6 e 5 S EE B, i
RAE 4 iR,



PIEH, AF

FL /NP HAN HHT F9 73 A 2 (R Gl ok Iy i

x1 HEEASHE

Table 1 Setting the parameter of simulation model
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Fig. 4 Harmonic detection result for the current signal of

connected grid by using db24 wavelet
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Fig. 5 Harmonic detection result for the current signal of

connected grid by using HHT
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connected grid by using the paper’s algorithm
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