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Abstract

Insulators are an important part of transmission lines. The reliability and stability of their opera-
tion are closely related to the safe operation of power systems. Therefore, the live detection of in-
sulators is one of the important tasks in line operation and maintenance. In this paper, an insula-
tor detection method based on fiber-optic electric field sensor is proposed, and related detection
devices are studied. The test device is used to test the degradation insulation of 220 kV line. The
test results show that the deterioration of the insulator at the high voltage end, the low voltage
end and the middle part can be expressed by the electric field measurement results, indicating
that the detection method of this paper can become the live line detection—an effective means of
degrading insulators.
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Figure 1. Electric field distribution of composite insulator and faulty insulator
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Figure 2. Diagram of linear electro-optic effect
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Figure 3. Insulator inspection device construction diagram
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Table 1. Five schemes for live detection of insulation deterioration
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Figure 4. Electric field distribution curves at different measurement distances
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Figure 5. Electric field simulation results of the composite insulator in good condition
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Figure 6. Electric field simulation results of the composite insulator with 6th shed position deteriorated
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Figure 7. Electric field simulation results of the composite insulator with 6th and 7th shed posi-
tion deteriorated
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Figure 8. Electric field simulation results of the composite insulator with 19th shed position deteriorated
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Figure 9. Electric field simulation results of the composite insulator with 14th shed position deteriorated by salt water im-
mersion
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Figure 10. Electric field distribution of insulator without influence of grading ring

Bl 10. THEFEMMEELG TR

M 10 WTEUR H 2 547 B 5 4851 X IR gy 0 A i 2R A BTS20, AR S5 2 IS 3 1 1 DA
Bt WA 20 ISR P 37 20 A il 2 SE G , S MU R B0 1 B v T I A A%, i 2R ORI U B A
I B 1) R AR TR

33. REBESERHER

Rk 58 15 2 A 45 58 5 B W 7T 45 R AT X LE T ORI, BRI AR08 45 SRAH T2 [R5 38 52 FL R
BUAHM, B SRUNESR:, (HXENOZE X TR AL 7 B EOL, Renl ™ H ) &
VEGRRE, FEBCA MR, A S EOX N 1 2 5 K SR A T AT LR R AL

1) FEARYGREE T, LG MR R85 51, (HR KPR 2t , BET 54% 121
ATTCER, BT LA XS T i3 0 A B BE R 2 AN T o

2) BRR Lok, BR B SLAL T IIE ISR R R, R B ATIESE . BB, T
R R AR R BT BN R

4. &5ig

R — TG A RGN A S A G TN e, e T ER TAERE, 12/t 742
BHEGT AR MR T, JFEAT T ALK, Rulle S 2 4R 5 BIe 3T Xt 38
T MRS I TR AT, IR SE KR, G TR R R i DL R B R 25 A AT E % 1 L 37
BRI LUK R, BT A SO 48 B3 i L 7 A 0 K W 95 A0 246 5 1R D77 VA SE i FRL 2 % b AT BA
FEEH .

SEEk
[17 PAHE. Frm A b 2R S R 4 2 17 A IR AR B 73], HElk (B AR AR), 2015(9): 18-23

[2] XIERfR, Tk, EEE, /NG, LR B MERAL T 3N HE AR ). Bl 5140, 2016,
53(11): 110-115.

[3] &ML 56T 500kV K PLT AR ML uba A 2 P B v i [J]. -SSR, 2013, 14(6): 66-70.

DOI: 10.12677/s8.2019.96034 325 B HE L


https://doi.org/10.12677/sg.2019.96034

Wit 2%

(4]

[12]

[13]

[14]

[15]

[16]
[17]
[18]

FIude, AR, RAK, 5%, WEMN, Nbefh. MBS A% T Hgn 60 RSN, &R,
2018, 54(10): 49-55 + 62.

WO, K&, HAENL 3k, XIsE5, I, FRK, e, S00kV 421 & RAE 421 I 1) HL = 5B 2 A D).
HL 51X 3R, 2014, 51(6): 50-54.

Chen, W., Yao, C., Chen, P., ef al. (2008) A New Broadband Microcurrent Transducer for Insulator Leakage Current

Monitoring System. /[EEE Transactions on Power Delivery, 23, 355-360.
https://doi.org/10.1109/TPWRD.2007.905833

2R, AR, I, RN, TR, BT RS MR A AT NI AL MR [T mHEERAR,
2014, 40(8): 2422-2428.

R, R OGE IR I SRR [T]. AL, 2008(16): 8-13.

T4, IKEE, BEH, IKFHR, FUWE. L2570 EIH5REA S seM BT[], AR, 2016, 17(2):
28-31.

VEBRME, T-7, KR, KM, R BT ORAARBHIBIERASE RN B R[I]. RAGETIHEAR,
2019, 40(1): 14-17.

Fontana, E., Oliveira, S.C., Cavalcanti, F.JM.M., et al. (2006) Novel Sensor System for Leakage Current Detection on
Insulator Strings of Overhead Transmission Lines. IEEE Transactions on Power Delivery, 21, 2064-2070.
https://doi.org/10.1109/TPWRD.2006.877099

A, B, Bia, B, 84, BE SRS B RS B, BT E AR, 2017, 32(12):
268-276.

A, WIEE, B, PULE, B fHFRERREl Y BESLAL TR Eg M. B IR,
2017, 32(21): 203-210.

W, XV, HOR, MK, EER, EEE, A S00kV RIS XURI LK S SR B KRB 6]. B
TH AR, 2014, 29(S1): 510-515.

Bl 07, FRK, SSCIT, VERNE, TR, Wi TR gt BEOR R R S 42 T AE LA
B[] BEEEH, 2017(1): 138-142.

R, TR AR B A FIEME 0T I []. HEREE 28, 2009(6): 16-18.

MR, B:51. JaE s R IR E It BB 5 R 4 2 A 45 SR se 0], s EEES 2%, 2014(5): 17-20.

skt ArRte, POEE, S, YU, BT ANSYS K 330kV AHLE &4% TR Hp BT, R
iR, 2015, 16(6): 63-66.

DOI: 10.12677/s8.2019.96034 326 B HE L


https://doi.org/10.12677/sg.2019.96034
https://doi.org/10.1109/TPWRD.2007.905833
https://doi.org/10.1109/TPWRD.2006.877099

	Research of Insulator Degradation Detecting Technology Based on Optical Electric Field Sensor
	Abstract
	Keywords
	基于光纤电场传感器的劣化绝缘子检测技术研究
	摘  要
	关键词
	1. 引言
	2. 工作原理
	2.1. 电场检测法
	2.2. 线性电光效应

	3. 220 kV绝缘子劣化试验
	3.1. 检测装置结构
	3.2. 检测试验
	3.3. 试验数据与理论的差异

	4. 结论
	参考文献

