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Fault diagnosis of generator interturn short circuit fault based on variational mode
decomposition and refined composite multiscale dispersion entropy
HE Yuling,SUN Kai, WANG Tao, WANG Xiaolong, TANG Guiji
(Department of Mechanical Engineering,Hebei Key Laboratory of Electric Machinery Health Maintenance & Failure
Prevention,North China Electric Power University, Baoding 071003, China)
Abstract: To overcome the difficulty of diagnosis and identification of interturn short circuit fault in multi-
pole generator,a method combining VMD (Variational Mode Decomposition) and RCMDE (Refined Composite
Multiscale Dispersion Entropy) is proposed to process the stator vibration signal of generator. VMD is
used to decompose the original signal into multiple modal components, and two different components are
selected based on the principles of kurtosis and correlation to reconstruct the signal,and RCMDE is used
for reconstructed signal classification and fault identification. The proposed method is used to process the
stator vibration signal of 3 pole-pair generator before and after interturn short circuit fault,the results show
that the proposed method can effectively identify and diagnose the generator interturn short circuit fault
and has certain advantages compared with multiscale entropy methods.
Key words: multi-pole generator;interturn short circuit fault;vibration signal;variational mode decomposition;

refined composite multiscale dispersion entropy ;fault diagnosis
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TableA2 Average values of results obtained by three methods
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FHIME FHIME % FHME SEME B T T L34
1 0.2741 2.3743 2.3778
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i 8 0.6703 3.1565 3.1607
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TableA3 Areas obtained by three methods
A
K& FEA
VMD-MSE J57%  VMD-MDE 753 A5
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8 4.70 11.03 11.05
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Fig.A5 Histogram of areas obtained by three methods
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TableA4 Comparison among minimum vertical distance obtained by three methods

fe/ N BB
W& EZN X 2> R EE
VMD-MDE /7% A3 VMD-RCMDE 7%
9 6.92 X107 8.55X 107 L7 23.6%
10 7.20%x 107 9.80 X107 L7 36.1%
o 1 5.06X 1072 6.64 107 7 31.2%
TE TR .
12 4.65x10% 7.47X1072 17 60.7%
13 2.08x1072 7.31X1072 R 252%

14 6.34 X102 8.15x1072 17 28.6%
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