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Fig.1 Comparison of peak time between
before and after maintenance
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Fig.2 Comparison of peak value and main time
constant between before and after maintenance
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Fig.3 Comparison of initial slope between
before and after maintenance
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Fig.4 Equivalent circuit of oil-paper insulation
system based on extended Debay model
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Table 1 Site measurements of transformer characteristic parameters and actual insulation state

T hriE AR A
B Un/V  taa/s S/(Ves™) 1u/s R/GQ N/F Waud]  tau/s SRR, kal B’z;ﬁ% A
D, 397.31 89532 9856  312.03 9.56 7 0.198 45.6 16 Ak E 1A
D, 190.32  2226.87  40.72 40342 1424 4 0.124 168.5 7 o R Ak, 1.65 mg/L
D, 269.35 113554 11135  401.65 5.68 6 0.154 171.1 9 MREM E A £16,3.54 mg/L
D, 172.92 243651  30.57 246.35  20.69 4 0.054 192.6 4 A ZARAS B AT
Ds 387.56  902.56 189.11 651.25 8.79 7 0.197 42.8 15 = KA 2 A
Ds 25754  1057.65  98.65 389.41 6.87 5 0.098 124.5 3 RESRH &L 2,57 mg/L
D, 598.36  849.57 114.32 346.52 8.96 7 0.198 422 11 EARE ™ E H A2 W
Ds 162.58 2578.68  85.44 54623  20.84 4 0.076 2043 2 2 ZOIRFS R AT ,0.036 mg/L
D, 409.65  865.26  169.58 298.68  15.68 7 0.168 427 14 Y 2% E AL TR
Do 27649 124298 189.57 41052  20.85 6 0.087 115.6 2 R B G 1k, 3.01 mg/L

Table 2 Standard state parameter table of transformer

IR MRLLGIRE U/ V' taw/s S/ (Ves™) 1 ,/s R/GQ N/ZK Wou/l da/s
S 142.892 2578.689  30.578 216314  20.854 4 0.043 204.3
S 198.651 2036.458  67.589  458.136  11.395 6 0.082 187.6
Ss 249.658 1586.594 115896  531.684  9.857 7 0.132 99.8
Sy 598.363  849.573 189.573 682471  4.568 8 0.198 42.8
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Fig.5 Insulation state evaluation system of transformer oil-paper
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Synthetic insulation state evaluation based on multiple time-domain

characteristic parameters for transformer oil-paper
CHEN Hancheng,CAI Jinding
(College of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350108, China)
Abstract
RVM5461 tester,the parameters of transformer relaxation mechanism are analyzed based on the extended

The return voltage polarization spectrum is analyzed based on the results of field test by

Debye model,the characteristic variables of depolarization current energy spectrum,which reflect the aging
condition of transformer oil-paper insulation,are analyzed,and a standard state parameter table is established
based on the measured data of multiple transformers. A comprehensive weighting method combining subjective
weighting and objective weighting is adopted to determine the weights of different time-domain characteristic
parameters and a comprehensive evaluation system combining multi-index evaluation method and evidence
theory is established for assessing the insulation state of transformer oil-paper. The results of case test show
the effectiveness of the proposed method.
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