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Fault diagnosis method of power distribution switch via CWD and block SVD

Wang Yongming' Chen Yuxing' Yin Zili' Li Kuanhong
Zhang Zhenyu’ Gao Yuan® Luo Xiang' Gao Wei

(1. State Grid Fujian Electric Power Co. , Lid. , Fuzhou 350003, China; 2. State Grid Fujian Electric Power Co. , Ltd. Fuzhou
Power Supply Company, Fuzhou 350000, China; 3. State Grid Fujian Electric Power Co. , Ltd. Electric Power Research
Institute, Fuzhou 350007, China; 4. College of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350108, China)

Abstract : In general, vibration signals generated by the switching operation of a power distribution switch contains important information
to reflect its mechanical status. A novel type of fault diagnosis method for a power distribution switch based on vibration signals analyses
is proposed in this study. Firstly, the Choi-Williams distribution ( CWD) for the vibration signal is calculated to obtain a two-
dimensional time-frequency matrix. Then, the block singular value decomposition (BSVD) is performed on the two-dimensional time-
frequency matrix, which is used to characterize the time-frequency characteristics of different mechanical states. Finally, the extreme
learning machine (ELM) classification algorithm is adopted to train and test the feature vectors of four mechanical states of measured
vibration signals. The advantages of the proposed method are that the time domain and frequency domain characteristics of vibration
signals inside the power distribution switch are effectively extracted, and the diagnostic model can be trained without many samples.
Experiments based on measured data show that the proposed method has a higher recognition accuracy with a faster convergent speed.
Keywords : distribution switch; mechanical state recognition; Choi-Williams distribution (CWD) ; block singular value decomposition
(BSVD) ; extreme learning machine (ELM)
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