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Mechanical Fault Detection Method in High Voltage Circuit Breakers by

Using Hybrid Features and Integrated Extreme Learning Machine *
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Abstract: A mechanical fault detection method for high voltage circuit breaker based on hybrid feature extraction and integrated extreme
learning machine (IELM ) is proposed. Firstly,the vibration signal is decomposed by using fully integrated adaptive noise empirical mode
decomposition (CEEMDAN ) to obtain the intrinsic mode function(IMF). Then, the time-frequency matrix is obtained through sub-band re-
construction of each order IMF component combined with Hilbert transform and band-pass filter. The time-frequency matrix is transformed
into energy matrix,the frequency band is normalized by using normal cumulative distribution function( NCDF) ,and the time-frequency en-
tropy and singular entropy are extracted to form the mechanical fault feature vector. In addition,a fault classification system is established.
The advantage of CEEMDAN scheme combined with band-pass filtering is that it can eliminate modal aliasing,reduce the addition of aux-
iliary noise and improve the decomposition efficiency. In addition,the normalized singular entropy of NCDF has more stable performance.
IELM composed of multiple weak classes can solve the shortcomings of traditional extreme learning machines. Experimental results based
on measured data show that mechanical faults can be effectively detected by using this method through small samples.
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