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Vibration Feature Extraction and Pattern Recognition Method
for 500 kV Autotransformer in DC Bias Condition
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Abstract: The objective of this paper is to detect DC bias in autotransformers with vibration
acceleration tests. Vibration spectral features of a 500 kV autotransformer before and after DC
bias are compared and analyzed. Odd-even rate, spectral complexity and wavelet package energy
are taken as the feature parameters of DC bias. The principal component analysis (PCA) method
is used for decorrelation of these original parameters. After this process, the least squares-
support vector machine (LLS-SVM) method is employed for pattern recognition of the vibration
features of DC bias. It is found that DC bias exerts a large influence on transformer vibration.
Even if the neutral point of the autotransformer is connected with a power capacitor, DC bias still
cannot be eliminated. The proposed parameters are verified effective to detect DC bias variation in
transformers. With the PCA method, the dimensions of characteristic space can be decreased to a
large degree. The DC bias recognition accuracy of the proposed LS-SVM method may reach 100%

with proper kernel function parameters. The proposed methodology may provide technical
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support for DC bias detection in autotransformers.
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