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Non-contact Laser Vibration Measurement Technology of Transformer

Considering Dynamic Fatigue Damage Characteristics
LU Xufeng, SHA Jie, DONG Haiqing
(Jiading Power Supply Company of State Grid Shanghai Electric Power Company, Shanghai 201899, China)

Abstract : In order to accurately measure the vibration of transformers, a non—contact laser vibration measurement technology for
transformers considering dynamic fatigue damage characteristics is proposed. Based on the force acting on the silicon steel plate
and coil of the transformer in the magnetic field, the generation mechanism of the transformer vibration signal is obtained. By
analyzing the vibration transmission pathways of the iron core and coil, the vibration transmission pathways of the transformer are
studied. A matrix is applied to describe the frequency response function of a transformer, the operating state of the transformer is
obtained by calculating the imaginary part difference of the frequency response function. Combined with the attenuation
coefficient, the dynamic fatigue damage characteristics of the transformer are extracted. A non—contact laser vibration meter for
transformers is designed to achieve the non—contact laser vibration measurement of transformers. The experimental results show
that the proposed technology can measure vibration signals based on the fatigue damage characteristics of transformers, and raise
the vibration measurement accuracy up to over 90%.

Keywords : fatigue damage; feature extraction; non—contact; transformer; laser vibration measurement; signal transmission
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