0574 7. 127-134 A5 R Vol.57, No.7: 127-134
2024 47 5 20 H Insulating Materials July 20, 2024
DOI:10.16790/j.cnki.1009-9239.im.2024.07.016 FE S ES TM216

A TR 220 kV 28 I8 2 40 45 F S Bl B4
HESSEHR

S‘UJ JH%I’ ﬁkﬁigézy leé }}B}Z, ﬂ i?‘JZ’ 7}:}(\ %2’ j‘lj 7‘%5—2’ i %37 il]i:;é‘c!c;3

(1. AR AR AN B ARFHARE, WE Fd 250002; 2. B LA E S HAE G TG,
LA BT 2760005 3. BEREBRF LIMHALALLARELERET, O H%  710049)

B BRSNS T A A I B AER P A ST T 1 A e 7 U AR RO e [ A A 2% T HR L )
ATRFAERIRE R . B e, AT AT 220 KV R SGT H AR A [RGB D5 3R S H S A1 1A PR IC 07 FCTE SRR, 50 0 A
Y25 B S A HRHE . AR5 456 SE PR IR 1S B L1 2R 48 2L 220 KV i H R B 46 51 o L AT L BIE 4 L5
R GSLMARE — Bk, S5 RERY Sl R AT B I A g T A Sy B AT BT A A G T B R SRR A
PRI 20T 26 2% s FRL s 20 A R I e 95 M P AT S RS i, o AN () 35 7R i K A Fi I 22 RTIA 31 35% 0 AN[A) A B 5 3k
K73 A1 A s 22 W] IR B 18% , It 3 A L s T o BB mT A W AN [ o7 B 26 % 1 S5 (s 0L

KRR 2B A T 5 A BT 3 AR 5 LR A

Simulation and measurement of deteriorated porcelain
insulator discrimination for AC 220 kV transmission lines under
multiple layout methods

LIU Rong', DAI Jiangiang’, LI Shan’, ZHAO Long’,
LIN Jian?, LIU Yang’, WANG Hao’, LIU Xuezhong’
(1. State Grid Shandong Electric Power Company Electric Power Research Institute, Jinan 250002, China;
2. State Grid Shandong Electric Power Company Linyi Power Supply Company, Linyi 276000, China;

3. State Key Laboratory of Electrical Insulation and Power Equipment, Xi'an Jiaotong University,
Xi'an 710049, China)

Abstract: In order to improve the accuracy of live detection of line porcelain insulator degradation, the influences of layout
methods and deterioration degree on the voltage distribution characteristics of high-voltage AC insulator strings were studied
in this paper. Firstly, a finite element simulation calculation model with single voltage distribution of AC 220 kV porcelain
insulator strings under different layout methods was established, and the voltage distribution characteristics of the insulator
strings were simulated and analyzed. Then, combined with the actual measured voltage distribution of 220 kV AC
transmission line insulator string in Shandong province, the consistency between simulation calculation and actual
measurement was verified. The results show that the tower type of transmission circuit, the number and layout method of the
insulator string, and the position and deterioration degree of the degraded insulator have great effects on the voltage
distribution characteristics and deterioration discrimination of the insulator strings. Among them, the maximum distributed
voltage difference of different tower types can reach 35%, and the maximum distributed voltage difference of different
layout methods can reach 18%. The deterioration situation of insulators at different positions can be judged by the
distribution voltage drop ratio.
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Fig.1 The simulation calculation model diagrams of insulator
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Fig.2 Simulation calculation models of different towers
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Fig.3 Voltage distribution curves of insulator strings under
different tower types
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Fig.4 Equivalent circuit diagram of insulator string
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Fig.5 Voltage distribution curves of insulator strings under

different arrangements
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Fig.7 The influence of phase on the voltage distribution of
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