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Abstract

Fractal mathematics is being highlighted as a research method for classificaion of image. But the
application of Fractal dimension(FD) has been required the complicated calculation method because of its
complex repetition progressing.

In this paper, it has been developed the new approach method to express the Fractal Dimension(FD} for
aging level calculation and estimation system of outside insulator using special image processing algorithm.

As a result after FD testing, the recognized aging estimation of FD has a very characteristics compared
to the conventional visual inspection.

Key Words : ¥ W% (Surface Discharge :SD), Z#g 2}-9(Fractal Dimension :FD),

o}, mebd AW HWrlr) vhes Qe ALHE )
W 2xos A (Surface Discharge SD)S =2
@AH4)(Fractal Dimension FD)& ol&3tel Hrisigich.
B dpose wd-g 2.9KV] EPDM ¥ SIR ofx}
o83t Eefizjel oAl 2 Ay 2Ye B,
3] SD 23§ F3l Egzidd g vlaky o
FleAY AFY B48 wosad @ 17
3 vkAge 2 SDUEL Esled EPDM % SIR ozt
o] 7i598e) wWE EubEe nasigch

1. A

I

AgATAe o] £59 FANEY =HAS, &
Az 2 HIAAE Bo8 ASHT Yok o] B &
o8 FdAge g foto Az viste AUt A
£53 Bg BA] &=} ik ol ofR
29)4 fAZ Porcelain Type iz} otz W%
A4, g 5ol A5 23 gleEg o8=m gl
Kok zelu el gRoes Q% AYsa9 7
g F7he 3719 B49delx §A - By, A%, 3
ZF3l 2 U834 5o F4HY %%l 27 9
th &3] Zdo] AHE-EY Porcelain Type oiAbs

IR A

2. ==g 3}

4, Midehy, 7IAIY BE Fol SasiAt 7 7
dHo] a3, RH HIEA FolA sy,
Asde of 20d@RE e dAsst A7
7Agsle] AMgEI Ath

g So8 Aduel WEHHAY 2e HANS
B7kshe W ol ARE ol 2 el ¢

* o B Gga
. Zyogstw
il T U L i P B

#Adigste] Aoz o ujsidg EArt g,
of slalde EAcls dA EF4d4 g v4 2
& FFHA AHE NXstm itk ofd ujse] Bt
sivhe e AEs ¥ 4 ok

2719} 2 BAdole 2e R mide] yEFo
2 A43E31 BEAY FAY Folz ZFHe HHe]
doldle 7ie A $d"d ojg e 548 A7)
Argelstn Fem Aok oy Y mioes
dojst 2 FFAY BYPe2 Brhed FAFAY

o

sl

- 117 -



hge ANt ok
A7FAPIE e gele) BEe st By

2718 1/a2 $28 F AVMIE 238 25 9

W) AL Tt e $aloz EEUD

olsh e BAE nAdY A$E FHITR o

7 2 540 4yt

N» = r® (1)
p = log M7) (2)

log »

oz §IIE slstetlie AAe AEpE
FHGAT, 9 2Aode) AL wAFRE A 5
1ok,

3. ey e AN 20 F

¥
1H

3-1. SD Algwy

dANAS F& AGE TYP AWM S4E
Aol 7ked ol RuHT glen, YRux 7}
538 29M AFske ez Al¥ske @A
Testingo] AlQ= 3 . mpA F7)7ke] A=dolt
859 AFL W £ A= WY AR A
¢ A gk 53] AL A= FHEs 22
s ezl Q7] wWEel AFHA Ayl a7ET

2 dFdMe 7189 YWERHAY AdeA o8
T 23¢ o83z, AP A& FD 4Pe SEd
o3 o] Zzte] 21 g AL

- AAAe [EC60587H01 A AAF WEHA 17
SANHCD o2 o) &

- WALNRE FAel) 3027 23F.

- A7HAE 45 [KV]. (13] A8 oF 10% oY=
371 A1)

- A W F 3R 9 H9. 358)

- 9489 =27 A

- 103]0] WEAY F Aaw sk Aeld WA
(A8, HEA)

- 24 XZF FAFo) 10 o2 wHE (% 30 Aol )

3-2. =ag AN 2n2E

A71e) NEel olalod AW Azke e 2
o] @oiF}. o) 9 A2 Axle) AEoZ W
A 397 £88 AFL SD AU Aol

Hzo) 4RY AWz AN WYY NS
ZH)8LT 500Volt/seco] Z¢t&E2 EHAY 45[KV]
£ Q) SDel AHHY BEE Aste] A ol
Mo} Aol aTHw, viete) =& YAl
%33 zA=olol B 53] 45KV]e) Age Y

3 5& Aoz FHHAMN HAFAF ABATE 4
dte] Ao =AE FAH ook SEY, 3BKV]
dre FAHE o9 APl 27HY ol B
EHHQ AF3} Aladol 27dT ol FFd B
o ARHYA LS FAY AF Qick

FD=1¢

Fractal Dimension(D|
3

Size of Virtual Arca
(@) SD (b) FD Result

I8 1 7E5AlelE ol HHE SD R =AY 2

s

a9 19 HHE ANWA DAY DA FU9
¥, 4AERe £9 zdg 77 esg sUd
2o B0l 2% gho] AvED. o9 HEE
A Hads Al 98 1grlE Fow zag
Ago] T3},

n o2

4 Z3 A i

B A7oA Atd M2 grhie oes e
Ay QolFm, =3 2o} A9 d3yrt e
AE A% L] 279

4-1. =3 & Xo| JisA 2 =H

FDE o] 8% Agd gL dA9 92 &3 7)
€3 Byle] glke Ao N2 FIHer F
FHck £33 o4 MHule] dF 28 Fox 4EH
< 5% AFAHA Hybt shEdiche 3AES #9 ¥
F ek :

#7349 gstagl of B3 $8 Aule XY
- 37278 d3VIEARE BREY 5 v hges
ARt & FY AWAFE] FALdx A dst
7= tade Fol 98 4dule &4 ¢ /4
B Z2doA EAFez Jehdth & ZPFHA A
Z+A 3 (Visual Inspection)o] #U3 A9 - TAF
nFo|thE HollA AgE WP M2 Hol s
3oy, S8 ERAHQA ByQES &3 4 Qith

At wbye AHRALE g XHsLE) o
Bofl AT} G Hrt 2 NYE AdF ot vt
Stk w3 2271052k SDESAES FAFH &
Az st 3 sbedth 48 Sof 19 29 A
$ol= SD=1323E2 22 77tEd 288 oE A
drtke E3Axt AT Aoz FAHY, e A
ZALe) BAe4Rux d37) 4% Aeg FAHsssich

- 118 -



(®) A= © =X @ AAl

E F 8D /i4d

(@ Hz=
g 2. 39 "

4-2 =gl SRo| FAME ¥ sfFWY MA
a2 ogm FD $80x 22 B4 Ay
<t meksiolo} gt
- SD EA-MC}_,I FD 2}]53"‘3
FHgsl wElA TE Algzde] mhebA
%&%‘J 2 2 uER AYe B Ax
FHE Eoiok Pk
- 99 QbEY B4 niA @
: oheAl A¥n 25, 30, 35, 40, 45 [KV)E 3
o B} 5329 SD ARE £YAGH spEs

. zey 24 Al S BE A5 8
e},
- 23458 29
; mage) JAREe ARY AL dda ug

AR oxgs #4 ¢ "WZ} B )7t
a79
- A gzl Hztel #uY
: A712Q) Database3} ¥ g3ho,
o} a7dch
- AEF7te] F&E doly
:SD71s % AX eI A

A&l AEH

Ajtd %“ﬂ% 71Ee BT SD Hrbjrods
A} o) £2] SDH7I7} 7ssteh =38 Bok

A ‘%IX% 7}“"3 o] F2E FYAFHY FHEol
g

4-3. EPDM/SIR 71SAlE 23}

2.0

1.8

1.64

1.4 4

1.2 ®

Fractal Dimension[D)
*
L ]

1.0 p T r v el T
0 5 10 13 28 25 30
Number of Testing Cycle

Y 3 A& oAy M4y A

2.0

§ 1.8
=
2
g 1.6 .
E . .
o 1 ]
= 1.4 .r® o' % .
= .
° . .
. ) 1]

S 12 . ] L4
o

°

1.0 - T T T T
] 5 10 15 20 25 30

Number of Testing Cycle

% 4. EPDM oj&p] 7H&4E AaAHEF)

20
_Q_,
£ 184 [
2 K
& .Q.
£ 16 o® g
E ®
o
R 144 o
R * e 00 *
73 12 . .... . ... [
e
i ¢ « ®
&
1.0 T T Lt S S e
0 5 10 15 20 25 30
Number of Testing Cycle

7% 5. EPDM ojze} 74 A3t (24)3)

20
=)
= 18- °
& *®
¥ L IR
516 o®°® L
g .
Q 14 .o
E [ ] .0.
<

1240 @
e

1.0 T T H T T 1

0 5 10 15 2 25 30

Number of Testing Cycle
29 6. EFDM olA8] 71543 2o zHlE)

EPDM 3 SIRY] 71549 23}, 19 363 22 2
FH7t 12 HAJAth 1YL SIRE 2AZ 3k ofA
N M4y FHEA 0ACIE FL GRAHA D
e 12L 4 U%en, 53 gse] AuF
EPDM ojze] 43 545 fAF 2o 228 &
U o= F2d ofzir} AriFez AL &
BE7] Ag ArgEdg A ARE FEHH &
3 24A2F %‘?4 Folle E2v BAAY 548 3%
& 7HAz 3ok

3= 5

- 119 ~



53] SIRA A £9]& vl EPDMe} HlEle] SD
THEAYA) B BFYo] 453 $rEH # R
ZolN E4AE LAE + /U SIRo] 17} 9
dz BT FAFHL oA AYHR e
& oA BUEA] HEFHYo] PrAEE Z
Rog wergch

a2y 23 563 e 1HIF EPDMe] Afde
271 ERAAL $r3AT B A oAE &
A& frEste] Weak PointE Fo A7122H 373
o2 M urt dojd oz Ao,

el 288 34 Zn fRd] UFg &4
3 AT 371 22 FAYC] nEEHLeH o
T a4 e AFES EAFCE 13

A
[
=

b) 3 4] 2 Crack A4 (x5000)

g 7. Ze8)n ojz}e] Weak Point WA

4-4 94X 51 U Yy 5 AH e

ZYrg 97 JEHZHYY H4PAME zuFe
EPDMo] 3t xwt €3 g3t Folde HHz
EPDM3#} SIRo] 23 54 7FAlx Utk 53] A
HlE EPDM#} SIRS €3 g3le] 3¢ 7|0z o
L3 548 23 ¢ Yo o Ay AA
ZdoA of$ Fa3 BEoz wHE

UV 4d3le] A% EPDM# SIRE 25t $4% &

Ae XD Aen 71EY AEE AFANE &
EAPE wREA g, |

Fye BEYT e B8 AR AL PP
SIR% AYE EPDMo] A¢e Aoz wasn ol
G 71¢3 fge] 27d0

i}

5. 8

2

598 dizle] ¥ HAEAS HrE7] A% A=
¢ Tag AUEFD)E &% A o2H 2 Fn
£ a9 _

1 FDE ©]§% Agd e dAe & 4%
71€3Q whgo] githe AHdA Az& FIWHes
AL & 5 Ak

2 5908 AHue QA E3 V1 ARE JF
3 & & ok (2 FDARERAY)

3. AlzARY d3iAsg-g JdFoz Hrke £ Qo
(Z FD:g3slso] WA F)

4. FDY Hulge 183=z FPHc) o|g F3d
ANEEE d&5% 5 Aok

5. SIRS EPDM HUx 7] A4 SHAN &5
A% 1Y Ar)ge] 8FEnh

6. )% EPDME 1H]E EPDMo) Hlste} 2719
HEANLE AR} 7] AL ¢ e ¢
e

4718 AR A2 PUOT FDe) HHHY ¢
g2 +9 @ 4 Aon, AN Bel AzAP
280 AgaE 2ol 75T Ao AN

[REFERENCE]

[1]. Jang-seob Lim, CIRGE GW15-108, 1998.

[2]. Jang-seob Lim,"Aging Recognition of Partial
Discharge Patterns Using Neural Network and
Semi-Fractal Dimension", Proceedings of the
5th ICPADM, Vol.1, pp290 - 293,1997.

[3]. M. Fujii, "Fractal Character of DC Trees in
Polymethylmethacrylate”, IEEE. Trans. on EL
Vol.26 No.6, pp.1159-1162, 191.

[4]. Lim jang-Seob "The Fractal Estimation of the
EPDM Insulator in the South-coast of Korea™
2002 JC of ACED & K- Symposium on ED
and HVE , Vol 2 , pp357 - 360, 2002.

Bl A3E FAZ “EE TEA A FILds
A 75 2 A 2" st A7(%EJ32)” @
AAHATY, I3 F4: & /2P FET
FITA TE IATHA 12, 1997.

- 120 -



