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Abstract

Corona on polymer materials causes deterioration by the combined action of the discharge striking
the surface and the action of certain chemical compounds that are formed by the discharges. In the
design and manufacture of polymer insulators must be sufficiently large to avoid corona discharges,
otherwise a shielding or corona ring (grading ring) needs to be installed on the insulator. To conduct
this purpose, many researchers have investigated end-fitting of polymer insulator by voltage
distribution simulation and electrical test. Grading rings are used to improve the performance of the
insulator in multiple ways. They can reduce corona and associated audible noise and radio influence
and television interference. The factors determining the uses of a grading ring are line voltage,
geometry and dimensions of end fittings, geometry and dimensions of line hardware, and environmental
conditions. In this paper, electrical property of polymer insulator with end-fitting design have been
investigated by electrical field analysis, various end-fitting design, tracking wheel test, corona inception
voltage and extinction voltage. Electrical field analysis is conducted by FEM program and various
end-fitting is designed through this result. Designed end-fittings are manufactured and their
performance is conducted by electrical performance test.

Key Words : Corona, Polymer Insulator, End-fitting, Tracking Wheel Test, PD Test

1. M 2 I Utk £38 ZE9 oizte B¢ dE NLPI
AEo] HAAES gaddoy, ZuUy 22 74
Z7] ofztel) wlal A7) BH LFHE {33 AT ALe g8 E= AYZo] o}

I 3 ef&ddgg 54 ved 2 oldsr o =3, $498 Zn ojRbe] oA 154, 345kV
T FAE Ad Fm ofe Age dH - A 539 #Ho2 ddstd & FED o4 Ut
Aoz ZFristm vk 53, dENLPDY A$ 23] 345kvEe] Hgo] mE Z2 F(corona

HNAH F79 Z9 oqAE AEste Sediver, ring) 345 AF FANMAE H8E oot
Furogawa 53 &7 FuUlA]Zo] d&sigch. A Zan] xt= 23 13 go] QFRP 2=, 09

B Fon ddE A7 FAREE olES Y 5] A% (shed, sheath), @F 7, ®AYE GAY
A g1 2 FGrrE Tl o FAAAS B zoz AAL ojzte g sAAHL A
HEstD et 2 998 FRP(fiber reinforced plastics)= 4%

FuedMe ide 2 388 E ojAE £ o W JAHE BTk 2Rk 3n, ARAe]
Fate] widg Eee U= FEIEHALH, A1, 7% So] glojol @} 9y WARE Zg
g2 FH7] gAEC] olF HolRE AFL s} o 594 L Tan, A7) H WAL wE= AP



v o3 gl AdE TAAAE 22 WFA,

HEHA, Hotax Fo ¢ d9EE Azd
. FTE AHE A¥E FRP €dd ¢43H9 F
7o o9 dde AW FEE Endfittingolet #
ert.

ONE-PIECE
MOLDED

ad 1 E29 ojxe ¥4

E89 ofRE wiEFAM zugt Lok Zd
Hgge wet A FaAel FuEe FEo] wt
2 Endfitting F&o|tHl1]l o] REE %A 4
Astetel] webd AAFF 76’57} A9 &
gt o]& End-fitting %29 % IAFE %7 9
3 A A¥EZ HAYS f‘fl":]- ax T F3
Z1GAANME o] Y REE FHAYLR 3§17 o
o s HAge] ¢ dgo] Hojok &
o o] B2 Aojst thi ojh} BE Yoz A
FatAY, ojx 3 BEE A AY Hst HA
Fod HA FHAH o] Fo wE F3pr}
A%+ i

uely B ApdMe AANYE T EH
ofzte] g End-fitting AASY o] vigoz
AzE ANE ozt dsN EdF H A, e
FdFAAA Y, FELAANEE B3 2 H5E
v HEsc ®3, EdF 8 APELE ),
99 old HAARE g3l dEFE 1579 A¥F
H FEQRen, 1 gszd o 'ﬁi’-i"
AAR, 254, A4 Fidee] 9¢ &
58 AESIT. 183, FEEA *H’i"ﬂﬁt 7
T8 dY HdE" FT F9 FrAA
daiy FETA NA 2 2EAY BEAS 2438

o

tio

rHII fl
B

e

2. AN # A
ZEn oz AL #A Fo s F79
Aol AAZ JFHY AL 722, THYNA
A&t A A BE(high part)el A Z2 U7t #

437 Ao,

wepd HEE, A5 FEd AALFE
A7 98l End-fitting®) HALs HA ==
21 ¥ (corona ring)& AxF2 31 Z2u}
AR Az ofF FHLRE FAHA o}
AzAL JEYE dAste ARt e AAo
t}, B =ForMi End-fitting® +Z& W73
ﬁﬁl%ﬁ}i HESAH

Nt H 12

2.1 AN
a9 28 Zeol, A=Y 27 33’6“% He DE
dAsto] AN S 7‘456}9&@ AAA S Ao
A 2 X 49 Aste AT AdA
ToR 747 7\;155}%1‘4.

22 Exjzy 8 AE

AANN e HEH 7 F4E vlgoz
g AZ oA E Two Wheel type EFF # A
FAXNE E& A4(erosion) ¥ EHA 45&
E3 g 99 d42E @93ke 39A A5
gEg AF)E TUY AFoz FAHAUD, 5T
gz 7|83 HA 438 5 F 40 AR o
2 diEA AgetEt. EHE 2 AERAY T4
9 37 Zo] 49 7 A A AAE B
40%7F HEA 3 AAAM SN Z o] F 3
AlZHe 8xo|tHd). e AErt FHHto A
A7t AAAA 2eHE 3R12x7F Ay
ol & 1Alo]Eolgt 3o F A FAIZEE 30000 Ate
=3

do Ir hu rfe

e}

i

—



a8 3 EdAE AFERA

Ag ArAAE BV/mm, GFEEE 14g/°]
H, 42 FA0N AY A 42 AY FolE 99
4ARE wRHE Ae@ 1T ey 52
Al 19U FAALE RES FIHY
o

23 A2 F aMEHE oA g

Aztg ool dis F&FIFSL P ARHHY
AgAdE ABset 4 A8 F F 78 AP
Aew, 2 BEFE HEFAL

24 REHHAY

A AE ojx JNE FTF FEH ofztel
e HEvA(partial discharge) A 2 AEA
&S HESFAT 29 4 A AFE AR A
R =

a9 4. oA BEgdAAd

3. 43 ¥ &

3.1 HMAsN

FT B4E% ¥4 D g & Hd AA} ¥
AR AA%e ¥sE 29 69 vebdo. D
o] A utet AW AAYRS AEHHLE Fad
Ak, Hd BAGE MAME EHe FEE B
o 29 29 59 A< gelA Hol dAFo]
¥3}aty] Alzgth £ Do Wi e Ho
EXAAE AWM &7 YE(rb) € HF22 W
B3t gt

128 -

Electric tield [kWem]

16}

D iength [mm]

A 5 Dztell @& Hd 9 AW AA A

ad 6. dxe HAER

32 23z 8 Ag
298 73 o), 71EY ST AA g3g F

Alge FAAFY AV da Aozt vEhdx
ATk ol AL I AAL R I BAF AR
EF BY¢ Z34E JEhiden, sW AA %
%9 BAMY] 71&d AE9 AE, FHAAFY A7)
= A9 vestA dvedn Qi oakd dAHY
< T HEY AA €3y A8 7€ H
3 FEARI AA 529 ol AALE A



Wa Aeg AEA ERF H APlA FAA
z FAAFE 94438 Aelrt Jelged
e AgE %9 ¢4 (hydrophobicity) 3)&
EXAo] g Aoz Az}

8-30000

Peak Value
JR— RMS Value
=4 Avg Value

&g Aoy

Leakage current {mA]
&
1

T
100 2008

Measuring time [s]
a8 7.7 4EY FUAF 54

T3 Edg 8 Y F85 F 9] BAY ME
Yo AA g3y AEe T4 FHE HEG
23 2% 83 2ol yetth 7|€¥9 s HC
4, HC 5 HC 6 9 ¥4 Fdol Yehd wdd,
AALs dolMEs HC 2, HC 5 57 A= ve
e 2 4 gt

(@) 71&%
28 8 EYA 8 AE F9 g

(b) AAL2Y

7€ AA &3y A gy EdYH 2
APA F2 2EEIE HogA stz E4F
23 29 89 o], 7|EYL FR LEREIV} F
T A AW Fojy HA @Y L ojx 3}
¢4 B2 Z9q vehtz IS ¢ 5 A

(b) MA L2y
¥ 9 EFA € APA F2 2EEX

33 48Fu Mg Ald

39 105 o], 7|E¥R A 43} dg
FEFHAZE R FFAFAYNE A3 dxA=R
AAA Pl Me F A5 At gel A F
g3t 2y, FFEAFAGAENNE AAS
3% A&7t % 4kV] EA debsoh

Flashover
woltage [kV]

@ Wt fiashover
B Dryftashover

Conventional type

E value relief ype

a8 10 385 Az % FE8 A



34 SR AlY

e E! m S38o] tig RELA A B
294%e 249 23, 712 2R A
Age]l 264 [kViFew AEALL 260 [kVIE
vebgt gy dAgsEe) A¢E AR
34.1 [kV], 22 Ao 328 [kVIZ AA AL} 2
2 71E2Yrot o 8kV] AEJ A Jehdt) o
t AAgse ge Aoz AsHy, 19 119
249 2E%d H¥S Jvegdch REwAd 99
& g9 FrlelAu Rrurdel deue 7139
A

ag 11 248 7EYd %9

4. 4 E

& AFdME End-fittingel W@ AAH4 =
I A4E HiRgos AZd Agd WA EHA
2 AE, BEFEFAYNE, FRPENYS
ANYE A g3 22 2EE U

1) End-fitting A& 38 S+ E4& ¥4+ D
A W AAREE ENG A, AQpe A
&R0z 723 AW, AWAALE MME T
35 e Bdg, 23dE AAFY DS
HE3te] AA &3Y A& ANRE AFHA)

2) AFE 71237 AA 4318 NRE =g ¥
AlEE AR ZF, A48 E 8 HESR
AA @58 AE7 71Eg vF FHAF)
A 220 ol AL} EF wE o
2 AE9.

) EAA 8 AE 28 F Z9 BAY V¥
HA &3y AR deA AHE AEY F
I, 71&¥9 7% HC 4, HC 5 HC 6 59 %

TEEol YEd W), HA gdgoME= HC
2, HC 5 5% A=Y vehych

2 R

4) 71EFHR A &3 A4 daA 2 ¥
ANEA F2 2EFEE HYL shge #4
g A, 71EEe 78 2223V §79 §
T3 AW Foln AA fFL 4 ¢
7 & YEiktoh

5) 71E¥ 3 A €3y g FEFadz &

FEAFGARANE A, d2AFHGAGAN

T AR HHAe g2 A A, F

FHFAGAGAME HA &3y A=)

28tA A v

193 A S5y i FE4d AA 2

2FHGE FA 2, 7/1EF L 220A A

AlZskol 264 [kV], £FHUd2 260 [kvizZ o

Bhteh a2y AALFE S Aee ANAY

°] 341 [kV], &2EAgte] 328 kVIZ 7|E¥x

O oF 8kV]l Ax7b FA vebwo

b
o,

N

6)

dAte 2
B a7e Fa719% Adez -3 &
e ALNAAPde s +8H FA) o,gqc}
g1 2l

{11 RS. Gorur et al, “Outdoor Insulators”, Inc,
Phoenix, Arizona 85044, USA.

2] 48 AVP59T3, 1444 frldzte] &8
3 gogo AW, As56H, A1E, 2000,

{31 AJ. Phillips et al, “Water Drop Corona Effects
on Full-Scale 500kV Non-Ceramic Insulators”,
IEEE Trans. Power Delivery, Vol. 14, No. 1,
1999.

[4 CEA(Canadian Electric Association)-01, "Dead-
end/Suspension Composite Insulator for Over-
head Distribution lines”, 1996.



