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Comparison of the Poor Insulator Detecting Technique for the Reliability

Enhancement of the Electric Power Facilities

8 1 v & OB 5T
(Soon-Won Jung - Kyung-Wan Koo)

Abstract - For the evaluation in the safety of outdoor insulator, there are various methods such as: visual observation;
voltage measurement; use of ultrasonic wave due to partial discharge; electric field measurement; use of
infrared/ultraviolet sensor-type camera. However, many problems have been issued regrading the reliability of the
evaluation test and safety of testing operation. Accordingly, the present study has investigated and analyzed the
characteristics and mechanisms of the insulator deterioration, in order to obtain an optimal method for detecting poor
insulator so that the reliability of power facilities can be enhanced. Besides, based on theoretical analysis of domestic and
international detection methods for poor insulator, the reliability has been compared and evaluated quantitatively. As a
result, it was shown that the corona camera would be the best choice for domestic workplace application in detecting
poor insulator for enhancing the reliability of power transmission line.
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Table 1 The property comparison of the insulator according
to a material.
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Fig. 1 The degradation form of the porcelain insulator.

a3 2 Bajoixte] HE HE).
Fig. 2 The degradation form of the polymer insulator.
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Fig. 4 The model of the detector system.
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Fig. 5 Equi-potential curves of a suspension insulator.
(@) normal condition (b) abnormal condition
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Fig. 9 Typical corona discharge spectrum.
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Table 3 Comparison and evalugtion of poor insuiator deteding methods.

) A A A
O A A A
7b | HFMHEH x x @) 0]
BHMEHET x x @) O]
e | Hma =3 @) @) @) @)
Xl 58AM x x x o)
Sl7gu8ge | © O O o
O 25 A BE, x: TR Y8
4. 2 £

AR Y 5EAY 44 R BSE A9 FF U A

[=]
&
Jedds nyd

A% 2 HHeo B AENHEE
AAE7l 9T dEo £YPd E I7E T teg 2
< ZEL 28 F UMY Y, AY, FAARSHSY 22



o
ol
1
1o
ox

o e

>
o

s

=

=]

)

el

=

N

o,

ol

i3

2

=

[+

o

s

o

£
oft
ok
&
A
ol
Oft
i)
a2
o
2
s

ofr
ol
e
*
N o
)
Lo
2
2
2

¥ fo
B>
i
r)«
ox
=
1o
_p;l_‘
2
>
2
oX
oX,
=2,
a
r
-

N
x
Ko
"

o

S

o

X

o
b
)
uy
32 x
RV

LR

e @
2
)
&
ool &

e 2 alo
i
o
o

2

m

C,

22

g

go oo ~
9,
ol

L2 o

=
j
o]

S

s

M o 2 e o rfo o X

f ol oy w2
i3
lo

—]2’301:)
o,

=

z,

g

'3

-
Q2 i

4o oo ¥
ol
o
fd
3L

% o

fo
-
r&?_ﬁ ol
o
ey
o

Ol
™
o
2
1o
2
ol P
e

rE {d
N
N
d
o

Y
N

2

32 My 4o
o
=

(o
jul

Mode H oM 2o T ogg e
M o ok ol 2

=)
o (o

£

op o v gy
Lo o gy

o AN

o,
M
OS‘."L [e=
X

i}
W
Z
Tk
mﬂ,u_éilﬁoh"

N
_C|>_l_',
£l
>
o
rir
22
HiL}
M
=
it
4r
o
1o
>
[o3
2
N
42 oo & Mo o Ho

Zrol
HEA vebd 4 lom, 3rte] Au|ghe
o, 9T A ow st

2
2 Aelrk gm, A AAK, %
al

e S
e

o2

9
& A% 95 Fuje wn

& A% W Y AYY Ao Budn 2F
of FW & Ao Bl

x 2
iy
ox
H
w2
ey
r ﬂ;ﬁ
nimg
M 1o
L
o 2 5 e
oo TN
© e

Hﬂrf_,};] Hﬂrﬁoﬂoﬁn}i
)
il

[1] G. T. Heydt, “Electric Power Quality, Stars in Circle
Publications”, Scottsdale, 1991.

2] R. C. Dugan, M. F. McGranaghan, H W. Beaty, “Flectrical
Power Systems Quality”, McGraw-Hill, 1996

[31 C. R. Li, Y. C. Cheng, “Technique of detecting faulty
insulator strings on ground”, IEE Conference Publication,
Vol. 4, Issue 467, pp. 135-138, 1999.

[4] D. A Swift, “CAP and PIN Insulators: An Assessment
of Techniques for Detecting Defective Porcelain”, IEE
Conference Publication, Issue 273, pp. 32-38, 1987.

[51 P. F. Ma, H. Y. Li, Q. Gao, Z. X. Song, “Radiation
characteristic of pollutant on the insulators in the
contamination and wet conditions”, Gacdianya Jishu/High
Voltage Engineering, Vol. 33, Issue 9, pp. 56-60, 2007.

[6] W. He, T. Chen, X. M. Liy, F. Yang, D. G. Yao, D. Xiong,
“On-line monitoring system of faulty insulator based on
non-touching UV pulse method”, Dianli Xitong Zidonghus/ Autormation
of Hectric Power Systems, Vol. 30, Issue 10, pp.69-74, 2006.

[71 B. Y. He, J. G. Yao, Z. L. Jiang, X. X. Wang, W. W. Li,
“Infrared thermal image detecting of high voltage insulator
contamination grades based on support vector machine”,
Dianli Xitong Zidonghua/Automation of Electric Power
Systems, Vol. 29, Issue 24, pp. 70-74, 2005.

[8] B. Vahidi, M. J. Alborzi, H Aghaeinia, M. Abedi, “Corona
detection on surfaces of insulators using ultrasound sensors
and fiber-optic transmission systems”, European Transactions
on Electrical Power, Vol. 15, Issue 5, pp. 413-424, 2005.

o)

Hadulel MY M2 2T BYHXAETIHe v

r

Trans. KIEE. Vol. 57P, No. 4, DEC., 2008

[9] AEATY, “EZFANA HEr 7eAs F47, 1994
[10] C. A Young, P. T. Gallagher, “Muiltiscale edge detection in the
corona’, Solar Physics, Vol. 248, Issue 2, pp. 457469, 2008.
[11] H. Zhang, Q Pag, H 1i, G Zhang, “Detection of high-vditage corona
based on UV spectrum technology”, Guangzi Xuebao/Acta
Photonica Sinica, Vol. 35, Issue 8, pp. 1162-1166, 2006.
[12] H. D. Chandler, J. P. Reynders, “Electrochemical damage
to composite insulators” , International Conference
on Large High Voltage Electric Systems, p. 5, 1984.
[13] A. Naderian, M SarayePasand, H Mohseri, “A review of artificial
contamination withstand test methods of high voltage
outdoor insulators”, Conference Record of IEEE International
Symposium on Electrical Insulation, pp. 284-287, 2004.
{14] F. J. Lambeth, “Effect of pollution on high— voltage outdoor
insulators”, Proceedings of the Institution of Electrical
Engineers, Vol. 118, Issue 9R, pp. 1107-1130, 1971.
[15] J. Snell, J. Renowden, “Improving result of thermographic
inspections of electrical transmission and distribution
lines” , Proceedings of SPIE-The International Society
for Optical Engineering, Vol. 4020, pp. 115-126, 2000.
[16] M. Lindner, S. Elstein, P. Lindner, J. M.Topaz, A. ].
Phillips, “Daylight corona discharge imager” JIEE Conference
Publication, Vol. 4, Issue 467, pp. 349-352, 1999.

1998 29 HEoidtm HPE %)
AB. 20000 29 AFdgtn AAFTEHI(F
sAAL), 2004 29 HEF g
H(FAD. 20061 3€-2007d 2¥:9F
et AFEHEEF M7k 20079 3€
~@A ST HAETAATE FHEF- LA
A+ HEEF Post-Doc.

Tel @ 042-860-6386

E-mail : jungsoonwon@etri.re.kr

)
£
=]
=
2L
ol
S

A BEAATE AAATY. 19899
39-19949 2¢ AAEHE A =
g, 1994 d 3920053 2¢ dsugw
AR ARFEE Ba4 20069 3€9-8
A AL TR EeH Ras
Tel : 041-540-9541

E-mail : alarmkoo@hoseo.edu

423



