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Influence of Porcelain Insulator Deterioration on
Axial Electric Field Distribution of Transmission Line Insulator
String Based on Finite Element Method

ZHOU lJigang', LI Xiyuan', XU Zhongkai’, ZHU Yuancheng’, LI Xizhong’, MA Hongfeng’
(1. State Grid Liaoning Electric Power Supply Co., Ltd., Shenyang 110000, China;
2. State Grid Yingkou Electric Power Supply Company, Yingkou 115000, China)

Abstract: The electric field strength and potential distribution of insulator strings with different locations, numbers
and deterioration degrees of insulators were studied by finite element method. The results show that the
deteriorated insulators at high and low voltage terminals has the greatest effect on the axial electric field of the
insulator string, which significantly increases the peak amplitude of electric field at the deterioration location.
Compared with the insulator string with a heavily deteriorated insulator, the electric field peak near the second
insulator is greatly affected by the presence of two (first and second) deteriorated insulators. When the number and
location of insulator degradation are the same, the effect of slightly deteriorated insulator on the axial electric field
strength of insulator string is the same as that of zero value insulator, but the influence degree increases with the
increase of degradation degree.
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Fig.1 Meshing result
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Fig.2 Calculation results of normal insulator string
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Fig.3 Calculation results of electric field distribution of
insulator string containing a single piece of

degraded insulator

B (E I I AR BN, B, ST R BT AL E
H 37 o B A L T E 95 1 4 & 1 16 H 37 5 N
70 kV/m 381 %E 80 kV/m, XN T 14.3%.

HE 3G A, Y h B4 A B NE3
Jr IS T8 2% 7 <o R L R, AR B SR 1
BB BN B ARG R B s (B T 4 4%
TAAR AL E Y, 56 3 B B, & S EER 4 F i d
U E IS NN 47 kKV/m BN 65 kV/m) , {H [F] B
2> SEUE 3R 2 B I H 3 A PR A

HHE 3(c) T, M B4 B AET
IS I BN O B R 5 7 R 4 1A B 3
FEA L F B A48 27 1 Fe 37 0 2 W 2 T O
239 kV/m BN % 680 kV/m) , BN T 184.5%; 55 1 F
A AL E B mEMLE T EHNLELE TR
B IR O 231 kV/m BN 363 kV/m), 0 T
57.1%.
23 WESH(FRE) RGETHIFHNH

MR 56 11 B9 7, SR AR AE XU (3R 1.2 F)
B T 47 B il ) 5 o0 A, TH A R
Kl 4R

ME 4(a)rT LB H, 5 & B A4 41 4
G HM LD, AR (55 1.2 FO B4 % T,
XoF T 58 2 e k1 B A H I W AR RS e K, B 2
Jr 48 21 or B LI 5 B B B R AL 168 kV/m HE AN
2280 kV/m, B T 66.7%. 51 K 4% T MiTm
FHL 37 UG A1 s AT AT, AN 382 kV/m PEAIK & 255 kV/m.
B34 F 46T T ) LI WA AT BT EG N, 1T 2R
5.6 IR .

M 40) T LLE H 3 TR (1.4 i) B 1k
i, 555 G5 1RSI g oAkl Z A K, K ik
Al DAAS 4508, AN T XU LS 2 R B,

280

N
(=2
(=)

MG T

B 3% 58 /(K V/m)
528

[}
(=

#E B

0 200 400 600 800 1000
Hl/mm

(D12 K5k

IS
S

380

340
2300
S 2601
<220
2 180]
% 140]
1007

601

20] W

0 200 400 600 800 1000
PIK/mm

(D114 FHik
E4 EWHLEUBGE TGRS TFREFDMITEER

Fig.4 Calculation results of electric field distribution of

H% T

insulator string containing double piece of

degraded insulator
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Fig.5 Calculation results of insulator string containing

slightly degraded insulator
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