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Global sensitivity analysis of winding electrical parameters on power transformer winding deformation
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Abstract: At present, some methods have been put forward to detect the winding deformation by using the electrical
parameters of the transformer winding, but the research on the relationship between the variation of electrical parameters
and the types of deformation is not enough. For this reason, this paper presents a novel method to calculate the global
sensitivity of winding parameters to different kinds of deformation. First, this method uses the Response Surface (RS)
method to build RS models of winding inductance and capacitance parameters, and then combines them with the Sobol'
global sensitivity analysis based on Monte Carlo method to calculate the global sensitivity of each electrical parameter to
different deformation types and analyzes the sensitivity of each electrical parameter reflecting different types of winding
deformation. Further, it figures the Coefficient of Variation (CV) on certain deformation to compare the sensitive indexes
between different electrical parameters. Based on a certain type of transformer, the analysis result shows that the
corresponding relationship between the electrical parameters and the winding deformation. Further, the parameters with
high sensitivity can be introduced into the deformation criterion, which provides the theoretical basis and new ideas for
the winding deformation detection method based on electrical parameters.
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Fig. 1 Process of building response surface
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Table 1 Structural parameters of transformer
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Fig. 2 ANSYS model of transformer
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Table 2 Initial values and ranges of the input variables

AR YlG{E/mm ZZ 3 Fl/mm ZEFEREE %
2 263 246.8~263 0~6
rs 356.5 356.5~366.85 0~3
hy 954.7 668.29~954.7 0~30
hy 965 675.5~965 0~30
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Table 3 Fitting and error analysis of RS model of Cy;
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Fig. 3 Fitness of 3rd-order response surface model of Cy;
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Table 4 Fitting and error analysis of response surface model

S K IS R & 1%
Cy 0.999 9 0.999 9 2.81
Ciy 0.999 9 0.999 8 1.73
Cn 0.999 9 0.999 9 0.59
Ly 0.999 9 0.999 9 3.44x107°
L 0.999 9 0.999 9 8.36x107°
Ly 0.999 9 0.999 9 3.34x107°
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Table 6 Coefficient of variation of electrical parameters
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