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Research of Corresponding Relationship Between Transformer Winding Deformation and
Variation of Equivalent Electrical Parameters

MAO Chen', WU Jingfeng', DUAN Wei', HAN Yanhua', ZHANG Lu', LIU Qiang', WANG
Shuhong®, WANG Shuang®, ZHANG Haijun’, WANG Song’, GUO Ze’
(1. Electric Power Research Institute, State Grid Shaanxi Electric Power Company, Xi’an 710100, China; 2. School of Electrical

Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The corresponding relationship between the transformer winding deformation and the variation equivalent
electrical parameters has important influence on the accuracy of diagnosis of transformer winding deformation. The
corresponding relationship between the winding structure and the equivalent electrical parameters is obtained by es-
tablishing the equivalent circuit model of transformer winding. On this basis, one transformer is taken as an example
and the plastic deformation state, stress and the axial and radial displacement of the transformer winding under the
action of short circuit electromagnetic force are calculated respectively using the electromagnetic-structure coupled
finite element method, according to the elastic-plastic mechanics principle. The energy method is used to calculate
the winding equivalent circuit electrical parameters of the different type and level of winding deformation, and thus
the corresponding relationship between the different type and level of winding deformation and winding equivalent
circuit electrical parameters is achieved. The research results can provide reference for diagnosis of deformation state
of transformer winding based on the change of equivalent circuit parameters, so as to improve the diagnostic accura-
cy of transformer winding deformation.
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Fig.1 Equivalent circuit model of transformer windings
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Fig.2 Three dimensional model of the transformer
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Fig. 3 Radial deformation of windings
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Fig. 4 Axial deformation and displacement of windings
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Fig.5 Stress-strain relationship of copper wire
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Fig. 10 Influence of windings deformation or

displacement on electrical parameters
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