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Abstract

Due to the influence of the type of electric field, the external environment and its structural cha-
racteristics on the pollution process of transmission line insulators, the insulation performance of
insulator surfaces has been declining and it has caused potential risks for the safe and stable op-
eration of power grid. In order to study the discharge characteristics of polluted insulator in
transmission line, the discharge test platform for contaminated insulator in transmission line is
set up in this paper, and the simulated polluted insulator under typical polluted conditions is
made. On this basis, the discharge process of contaminated insulator is studied through a large
number of simulated tests. The typical discharge data of polluted insulator in different stages are
obtained by using UV imaging, high-speed camera and high-frequency current monitoring termin-
al. The results show that the discharge of polluted insulator in different stages is significantly dif-
ferent. The characteristic parameters of different stages of transmission line discharge process
are obtained, which provides a reference for the power operation and maintenance personnel to
monitor the state of transmission line insulators by joint means and build the contaminated dis-
charge database of transmission line insulator.
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Figure 1. System result of standard experiment
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Table 1. Pollution grade classification method (salt and ash density ratio is 1: 5)
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T EY Z{H 4 (mglem?)
a 0.025
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e >0.25

DOI: 10.12677/sg.2020.102005 40 BHE


https://doi.org/10.12677/sg.2020.102005

W %

3) TERAM I IRIHE % 1 33/ T 10 pSlem (287K, IR AR 50 5 e B 9 e F 1
TR

4) FHIHERIRE 5 R4 50 R 78 TR I e 2% 13RI
23. KPR

1) JEVE. XHRIE R M4 11 S B B SRAKHEATRLSE, T DR o 4 257 R IR AT AR

2) TY5 . KA E SRR e I B IS BRI T AL TR, PR 4% T E TImL A
SR T 6~8 AN/ o

3) WISyl R A, AT 5 A L FC A A7) s [R) TR 26 2 PR RS AN 72 A g, ik
X ¢ 2% 1R B R B0

4) WERAESH. R I I 2 b AE VRS Dy [a] 2 O R IEEL Y 1.2~15 £ /24, AT DL G
HLR TS SR I T HE,  Hektsin B A A R R S Bk B R S I

5) A . A B S R S5

6) M. XI5 R e TR, 7655w R R ST RVETT R AL . FEIERS, St
TR AL T 705 52w 5, SERICA— B ¥ 20 T v i s 2 B S e, M) e T S A [
HLE (175 B 4a 2% 1 i R

SWEGTHENESR

FEXTG RS TN S AR, WIS 7198 OBARHE, SR AMNREAL, i R LA =
SIEARNZ A A) LSk Gk R IR RS

3.1. EIMEMLER
B 2 5 T AN AR R RN 70N R I R H 5 A 48 2% 1 3R T L s F BRI RE

(a) Jt 7%k 1071 (b) ST 4500

(© 74 8414 A (@) T 13,671

DOI: 10.12677/sg.2020.102005 41 I RE HL


https://doi.org/10.12677/sg.2020.102005

ek
=
+

48

(e) J& 7%k 18,500 (f) J6T%31,385

Figure 2. Change of photon number during polluted insulator discharge
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Figure 3. Repeatedly discharge of polluted insulator photographed by high-speed cameras
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Figure 4. Discharge pulse current waveforms at different stages
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Table 2. System resulting data of standard experiment
= 2. TEIMER T B AR, BRI R S 4 AIE

LRI/ mA LIRS kA
10~100 252 (82~97, 254~286)
100~250 344 (79~118, 256~297)
250 t 376 (45~127, 251~288)

M 2 AT

1) TEVS R L% T I BAIUER B, FIR K /INEE 100 mA SEFEI P . BN T80 391 P SO ARV 252 IR,
R F ik e LA G2 [X [R5 [ Dy (82°~97°, 254°~286°)

2) BEAE L R E PG R 2 100~250 mA G, TSR A S T I BE N R R B . BEIN BN AR
SN TBCRI G S 344 YR, THCFR bk L IRUAR O B8 B R — P 4 R A5(79°~118°, 256°~297°), R LI — P I iR

3) MIS UL T H K AL E] 250 mA. ORI TR B, R Ak EOE— b1 in % 376
Ko TECRUK RS U A LA B8 FE ik — P 3G n (45°~127°,  251°~288°).

4, g5ig

BEX ey B 2R R A8 2 T R TN R G % AR WIS, AR VIS WG TR &, IR
P dt DR W2 715, HIE TR S A% T . fEIEIERE Bl R ERLR I 7T 15
WAL IR R, FFREILUR 4.

1) AW A5 REW M BUTOER, AR ISR BT RS T BN, SR mRd B
FABE AR T A TEA IR, TR bk L R ELAE 100 mA Vi

2) WA WA R AT BT, RO AR SN, 1 e SRR ' 1 KB R 2T S RO BLLE,
Y 2% 1 AR HLIAE WS AIRRR A2 B Ak, I 0 A R BRI 2 T, TR kb AR A SR T4 5

3) HMtn IR, ISR AG T RIR AR, HFRAHIARR R SIERBORL R . B
JerH ARSI TR SRR E R T D, R AR A R N, KT R R B — D e, R
FEURARAL ) AR, BEA KR B A X TR — 2P 4R 58

SE 3k

[1] f%%L?%,ﬁg%,%.%?ﬁﬁﬁ%ﬁ%%iﬁ%%¥ﬁﬁﬁﬁﬁﬁm.%%E&ﬁ,mw,m@:
741-2749.

[2] FHA, XUERE, mER, 5. DRHESR T A% TRSRETT T[], Al ts 2%, 2020(1): 186-191

[81 %fh, md, AEMR, & BSESAEE XP-70 533 LXP-70 48200 1 Sciewi 7u[)]. %R &%
2019(1): 218-225

[4] Bibr, skED), MEME, 5 XHP-160 442 T FU5 R BT LARIGIIE[T]. B4R, 2017, 41(11): 311-317

[5] ALV, 158, 30k, 55 2001 FHIZRAL. HEALAN F o R TIARYS N S W (3], Aok, 2001, 2(4):
9-23.

[6] #RTE, XIPIE, BBE, & ) AREMTG A EE BB G0 5[], &g T 8%, 2006(2): 4-9.

(71 M3ifs. s 2R TR G135 AN B GRBE Z6 A R F I e A W T [D]: [ 2 AR 5] B 7h R A2 iE K27,
2014.

[8] sk#t, WIEE, ROGW, 5. A m IR I RES 7 1 HARBS RO T[], M ECR, 2014, 38(11):

=

DOI: 10.12677/sg.2020.102005 44 BHEH


https://doi.org/10.12677/sg.2020.102005

S
=
H
4

3217-3223.

[0 HMguksE, w3 AR, KE T XP-160 42 T AT IN AR R 7L[J]. Wil /7, 2008, 27(6): 13-16+32.
[10] Rff. FHW&M T E &AL TR AR AIRNA B A[D]: [ #Aie 0] Kb iK%, 2018,

[11] Tz, Seks, ki, & Rl RS BRTS A iE R F SRR AT (3], HhERF}2E, 2004, 24(4): 488-492.

[12] FkRE, WARkEE, Bl 22N AR R YRR AR ERHE BORIEARAT[I]. 220 K 22224k, 2006, 42(6): 39-44.

[13] #ME, WA, 37 F, & RSE N =R B4 215 0K N 2045 1 & L[], B B L TR 544k, 2004,
24(9): 162-166.

[14] sRAE, HEx, xR, 25 SR=fM AR T A% TR R RPIAN]. &k, 2012, 48(4):
1-6.

[15] &b, #46, £4, & WA R R A% T o). sl ERR, 2001, 27(3): 72-74.

[16] PRIz, HNME, k&S, & FEBLE K& 0 E S N R[] B R KSR (B AR AR), 2007,
30(7): 42-45.

[17] MR, §FLF, AW BARGTG SEIKAZIM]. dbat FrIE ) Rk, 2009.

[18] P R, e SR AL 7RG 07 HABAT S [D]: [ AA0ie 5], Jbst edk i 7k, 2015.

[19] ZEffik. ZLAMRGAGIN A 25 115 045 S i R BE BOR BT FE[D]: [ L2400 0]. Kb WirE K%, 2009.
[20] ZRHLT*. 2fih W4 £ 21tk r AU Re Ak S 19 A R 7T [D]: [ 22 8 5], . PRI A8 K27, 2017,

[21] International Electrotechnical Commission (1991) IEC 60507 Artificial Pollution Tests on High-Voltage Insulators to
be Used on AC Systems. IEC, Geneva.

[22] H[EFEES T4, GBIT4585-2004 XX RS A MR FHIN LisRRIE[S]. Jbat: A EhrvE H R AL, 2004,
[23] K HMAF. Q/GDW152-2006 HiJJ R 4i5 X 7 4 5 S Gl B [S]. Abxt: w8 77 Hi ke, 2006.

DOI: 10.12677/sg.2020.102005 45 BHE


https://doi.org/10.12677/sg.2020.102005

	Analysis of Discharge Characteristics for Contaminated Insulator on Transmission Line
	Abstract
	Keywords
	输电线路绝缘子污秽放电特性分析
	摘  要
	关键词
	1. 引言
	2. 输电线路污秽绝缘子放电试验
	2.1. 试验平台搭建
	2.2. 试品涂污准备
	2.3. 试验步骤

	3. 污秽绝缘子放电测量结果
	3.1. 紫外检测结果
	3.2. 高速摄像机检测结果
	3.3. 放电脉冲电流检测

	4. 结论
	参考文献

