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Table 1 Time domain characteristic parameters of RIP
insulation samples with different moisture contents
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w,/% Rg/GQ K, P, oo/ (pS+m™")
2.03 43.04 0.99 1.08 8.297
1.78 85.43 1.03 1.20 2.672
1.61 202.15 1.14 1.61 0.787
1.38 732.19 1.27 1.29 0.293
112 118912  1.47 1.32 0.185
0.88 3019.51 2.28 2.49 0.025 68
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Table 2 Equivalent circuit parameters of the
extended Debye model when w,, is 0.88%

Sk /s A/102 R/102Q C./1078F

0.58 12.90 15.50 0.375

2 2.47 25.40 7.88 3.13

3 3.61 23.00 8.71 4.15

4 8.98 54.30 3.68 24.40

5 33.04 31.40 6.38 51.80

6 115.42 16.70 12.00 96.40

7 510.93 4.10 48.80 105

8 667.25 1.05 190 35.20

9 6 041.41 3.60 31.30 1 930
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Table 3 Equivalent circuit parameters of the
extended Debye model when w,, is 1.38%

5 T./8 A,/102 R/102Q C./107°F
1 0.50 13.50 14.80 0.338
2 2.41 60.40 3.31 7.28
3 3.61 50.90 3.93 9.19
4 10.20 13.40 14.90 6.83
5 28.60 10.00 19.90 14.40
6 103.49 13.20 15.20 68.30
7 168.40 1.33 150 11.20
8 794.07 16.30 12.30 648
9 5903.63  14.60 7.82 7 550

R4 W, A 178%MEY REFRESELERSH

Table 4 Equivalent circuit parameters of the
extended Debye model when w,, is 1.78%

a3 T/ A4,/107*  R./10?Q C,/107"*F

1 1.60 36.20 5.53 0.289
2 2.44 33.00 6.07 0.403
3 8.97 24.30 8.22 1.09

4 34.29 19.50 10.20 3.35

5 160.11 23.00 8.68 18.40
6 839.82 1.07 187 4.50
7 1038.15  23.80 8.34 124

8 1081.14 3.64 54.30 19.90
9 6 088.36  26.60 4.21 1 450
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Table 5 Fitting parameters of RIP insulation
samples with different moisture contents

w,./% a/107'% b/107% ¢/107° R?
0.88  -432  4.93 413 0.989
112 -6.61 821 6.64  0.991
1.38  -17.10 20.00 530  0.997
1.61  -25.80 29.20  7.53  0.996
178 -3420 39.60 896  0.997
2.03  -61.20 61.90 17.60  0.993

ST 2 UL, 248 A v B B R 3 7K o 1 3
B R SO OB B A I E] S 5 000 s Y
Qe (1) FE SURFRE BWAL L, 1C 0 Qys0 5 » FFFUL
BFIE Qusone T RIP L84 i B /KL Z [ Y LR,
W 10 Fis, 2 e R W (19) o FaE &

WA S &K & w, R2HREREOCR, BE I
7 0.997, HBE, Quso00 FT AVE A PEAL RIP 46 254
ZWRES I RIE S 5

20

= JEE .
— W&

0..9 1..2 l..5 158 2..1
Wi/ Yo
E 10 RBEERULBEMZIKENKXR

Fig.10 Relationship between stable depolarization
charge quantity and moisture contents
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Evaluation of dampness status of resin impregnated paper insulation

for dry-type bushing based on PDC method
ZHANG Han', WAN Baoquan', HU Wei', XU Zuoming', YIN Pengbo', SI Wenrong®
(1. State Key Laboratory of Power Grid Environmental Protection,China Electric Power Research Institute,
Wuhan 430074, China;2. State Grid Shanghai Electric Power Company , Shanghai 200437, China)

Abstract : In order to obtain the characteristic parameters of dampness status of resin impregnated paper ( RIP ), the time
domain dielectric response technique is performed on the dampness status evaluation, and the RIP moisture contents are
intensively studied based on polarization and depolarization current ( PDC) method. Firstly, RIP insulation samples with
different moisture contents are prepared in the laboratory and the PDC curves are measured. Then,the optimization algorithm
combining genetic algorithm and interior point method is introduced,and the parameters of extended Debye model are obtained
by Matlab simulation. Finally, two characteristic parameters of dampness status are extracted, which are the relaxation
contribution coefficient of the maximum time constant branch A, and the stable depolarization charge quantity Q. s0-
Conclusions from the research results are as follows. The PDC curve moves upward as the moisture content increases. The
dampness of the RIP insulation results in the increase of its conductivity and the decrease of its insulation resistance , absorption
ratio andpolarization index. The parameters of the 9-branch extended Debye model are sensitive to the RIP insulation dampness
status,and the A, shows a linear relationship with moisture content. The depolarization charge quantity is sensitive to moisture
content,and the Q5 shows an exponential relationship with moisture content.

Keywords : resin impregnated paper ( RIP) insulation; polarization and depolarization current ( PDC) ; moisture content;

extended Debye model ;time domain dielectric response ;dampness status assessment
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