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Vibration Analysis of Transformer Winding Under DC Bias
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Abstract: In order to study the vibration characteristics of the windings when a short-circuit fault occurs in the
transformer under DC bias, based on the electromagnetic—structure multi-physics coupling analysis method, a three-
dimensional finite element model of the transformer was established in consideration of the non-linear characteristics
of the insulation block. The short-circuit current and vibration characteristics of the winding during a sudden short-
circuit fault under different bias currents were analyzed through simulation. The results show that with the increase
of the bias current, the amplitudes of the winding short-circuit current and vibration displacement are shifted to
different degrees and low the sub-harmonic component increased significantly. The model was verified by
distributed feedback fiber laser vibration measurement system. The results provide some references for analyzing
the influence of DC bias on the vibration characteristics of transformers.
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Fig.1  The force of the winding in the magnetic field
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Fig.d Bias magnetic simulation circuit diagram
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Fig.5 Windings vibration finite element analysis flow chart
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