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Incipient bearing fault diagnosis based on MCKD-EMD for wind turbine
ZHAO Hongshan,Ll Lang
(School of Electrical and Electronic Engineering,North China Electric Power University, Baoding 071003, China)

Abstract: Since the characteristic signals of the incipient bearing fault of wind turbine are weak and
seriously affected by the environmental noises and signal attenuation,it is difficult to extract them. Though
EMD (Empirical Mode Decomposition) is widely used in the bearing fault feature extraction,it is not
applicable to the feature extraction of incipient bearing fault when the background noise is strong. As
MCKD (Maximum Correlated Kurtosis Deconvolution) algorithm can highlight the fault impact pulses of the
bearing vibration signals masked by noises,it is combined with EMD to diagnose the incipient bearing fault.
MCKD is applied to subdue the strong background noises and the de-noised signals are then treated by
EMD to obtain the most sensitive IMFs(Intrinsic Mode Functions) and calculate the envelope spectrums,
which is then analyzed to identify the frequency components with bigger amplitude for determining the fault
type. The effectiveness and correctness of the proposed method are verified by simulation and experiment.
Key words: wind turbines; bearing; incipient fault; maximum correlated kurtosis deconvolution; empirical
mode decomposition
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Short-term probabilistic forecasting based on KPCA-KMPMR for wind power
LI Jun,CHANG Yanzhi
(School of Automation & Electrical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: A probabilistic forecasting method of short-term wind power based on the combination of KPCA
(Kernel Principal Component Analysis) and KMPMR (Kernel Minimax Probability Machine Regression) is
proposed ,which applies KPCA to pre-process the data for the effective extraction of the nonlinear principal
component from the feature space as the input of forecasting model. Assuming the mean and covariance
matrix of the distribution which generates the forecasting model are known,the KMPMC method regards the
classification hyperplane of KMPMC as the output of forecasting model for maximizing the minimum
probability of the model output within the boundary of its true value. Experimental results show that,the
proposed method has better forecasting accuracy than the existing forecasting methods and it can provide
the probability distribution of forecasting error.

Key words: kernel principal component analysis; kernel minimax probability machine regression; wind

power; probabilistic forecasting



