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Abstract:To avoid the impact of oil-paper insulation transformers’ aging on its equivalent circuit, the recovery voltage differential
spectrum solution method is proposed to determine the number of equivalent circuit’ s polarization branches by analyzing the functional
relation between the recovery voltage spectrum line and the parameters of the equivalent circuit. The proposed method solves the long-
time knotty problem in determining the number of polarized branches of the equivalent circuit, laying a solid foundation for diagnosing the
insulation state of the transformer accurately. Case studies show that the number of polarization branches of the equivalent circuit can be
determined accurately and the insulation aging condition of the transformer is reflected more accurately by using the recovery voltage
differential analysis method. Moreover, the number of the differential spectrum lines and polarization branches becomes larger when the
transformer insulation aging becomes worse.
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Fig.1 The equivalent circuit of transformer

oil paper insulation
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Fig.3 Line graph of differential linear function
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Table 1 Equivalent circuit parameters of transformer T,

WAL H R,/GQ C,/nF R,/GQ C,/uF R,/GQ C,/nF
1 7.27 78.84 7.38 80.95 7.12 77.86
2 3.72 30.64 3.91 31.83 4.02 32.73
3 3.15 6.37 3.25 6.58 3.15 6.45
4 2.86 1.21 2.78 1.01 2.54 1.32
5 0.87 0.66 0.89 0.59 3.89 5.89
6 - - 0.42 0.27 0.85 0.55
7 - - - - 0.32 0.37
Rg/GQ 8.32 8.02 7.91
Cg/nF 25.41 21.36 22.16
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Fig. 6 Comparison of polarization spectrum of recovery

voltage of transformer T,
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