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Table 1 Parameters of vibration sub-signals

i t;/ms f./Hz A; o;
1 15 800 1.5 80
2 50 3 000 2.0 50
3 25 4 500 3.0 95
4 30 5 500 10.0 75
5 40 7 000 5.0 60
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Fig.1 Curve of overall orthogonality index vs. iteration number
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Table 2 Center frequency of IMFs in normal condition

WA PR kHz || RS UL A%/ kHa
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Table 3 Similarities among normal state
signals and reference signal

AR
F5%1 52 553 G54 E%5
3 0.949 0.961 0.965 0.956 0.964
4 0.974 00958 0967 0.970  0.966
6 0.986 0.978 0.961 0.973 0.988
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Table 4 Similarities among defect state

signals and reference signal
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i a5 i e ~i o =E 3
3 0.710 0.735 0.770
4 rmZeRERE 0.723 0.751 0.816
6 0.747 0.803 0.756
3 0.586 0.602 0.560
4 FHPMETE  0.597 0.651 0.625
6 0.673 0.695 0.674
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Mechanical state detection of high voltage circuit breaker

based on optimized VMD algorithm

LI Shushi' , WANG Fenghua', GENG Jungiu®, GENG Chao’
(1. Key Laboratory of Control of Power Transmission and Conversion, Ministry of Education,Shanghai Jiao Tong University,
Shanghai 200240, China;2. State Grid Shanghai Municipal Power Company , Shanghai 200240, China)
Abstract : In order to effectively detect the mechanical state of HV ( High Voltage) circuit breaker and improve its
operation reliability ,the vibration signals during the opening/closing operation of HV circuit breaker are analyzed
based on the optimized VMD ( Variational Mode Decomposition) algorithm. Firstly,the optimal VMD results are ob-
tained based on the global orthogonal coefficients by particle swarm optimization algorithm. Then the time-frequency
spectrums obtained from Hilbert transformation of vibration signals are reasonably divided, accordingly the feature
vector and similarity degree index of vibration signals are defined. The vibration signals of a 40.5 kV circuit breaker
under normal and typical fault conditions are analyzed ,and the analytical results show that the decomposition results
of the proposed optimized VMD algorithm are more accurate ,and the defined similarity degree index can effectively
identify typical faults of circuit breaker. When the similarity degree index is greater than 0.9 ,the circuit breaker is in
normal condition ;when the similarity degree index is between 0.7 and 0.9, the circuit breaker may exist buffering
mechanism defects;when the similarity degree index is smaller than 0.7, the circuit breaker may exist transmission
mechanism defects.

Key words: circuit breaker;mechanical condition ;vibration signal ; VMD ;feature vector
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Fig.Al Testing circuit breaker and sensor positions
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