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Analysis on Elastic and Plastic Deformations of Power Transformer Winding Based on Finite
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Abstract: Subjected to short-circuit electromagnetic force, the recoverable elastic deformation or irreparable plastic
deformation in power transformer windings may be produced. In this paper, in order to reveal the elastic and plastic
deformation mechanism of the winding, the elastic and plastic deformation characteristics of transformer windings
under the impact of short-circuit current are analyzed theoretically and numerically by electromagnetic - structural
coupling finite element analysis. Firstly, the distribution of the short circuit electromagnetic force in the winding is
analyzed by the finite element electromagnetic calculation, in which the uneven distribution of the circumferential
electromagnetic force of the winding disc is the important cause of the winding deformation. On the basis of elastic de-
formation calculation and elastic - plastic deformation analysis theory of materials, a quantitative analysis model of
winding cumulative deformation is constructed, which can reflect the cumulative effect of winding deformation after
multiple short-circuit electromagnetic forces. Finally, taking an 110 kV/25 000 kVA double winding power transform-
er model as an example, the elastic and plastic deformation of the winding is calculated. The results can provide a theo-
retical reference for the dynamic stability of transformer windings and the prediction of winding plastic deformation.
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Fig.1 The short circuit current waveform in transformer
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Fig. 2 Electromagnetic force distribution of
low-voltage winding
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Fig. 3 Dynamic electromagnetic force curve
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Fig. 4 Stress strain relationship of copper
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Table 1 Main parameters of power transformer
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