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Abstract

36,000lbs porcelain insulators of D-1995, D-1997 and D-2002 investigated mechanical and electrical
qualities, where is process of using in the Korea 154 kV transmission lines. It analyzes the cause of

the elapse of a year aging of the transmission insulators. Weibull distribution function, product quality

and uniform quality, etc. investigated for prediction to extant life of insuldtor. It calculate change as

statistical elapse of a year through product qualities of used insulator and new insulator, uniform

equality and uniformity of insulator. In case of D-1995 year used insulator, it decided to badness
decline index k by 0.0237, badness quality index by 1.0 and 3.0. Result of extant confidence life Ym
was calculated that remain each 4 years and 0.7 years that uniformity index is considered. Extant life
of D-1997 and D-2002 insulators predicted by about 40 years.
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k3 1. A=e] A&+ (EST131).
Table 1. The specification of ES 131.
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Electromechanical or mechanical
failing load test
Load ) . N
Specified electromechanical or mechanical failing load
taken as equal to 100%
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Hours
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AW g 2743 ES 131).
. The condition of the thermal mechanical
load cycle test.
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Fig. 2. Sample installation for power arc
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233 ZZE oA E(Steep front of wave flashover
test)
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Table 2. The added alumina of insulator
according to manufacture years.

Al d5uke] HrhE (wi%) | A EF4H
D-1995 12 AGE
D-1997 17 AdE
D-2002 17 ME
FF-2000 17 MFE

Uc‘)L ﬁli ul 7213 Oc!._

E 3. XRDZ 4% ¥
Table 3. The L'I‘}'Staﬁlmt' Dh&lse Elﬂéll)'zed bit, ety

diffraction.
D-1995 17.11 | 3.72 2.74 8.1
D-1997 16.5 35 0.5 16.5
D-2002 11.39 3.3 0.4 16.8
F-2000 10.65 | 3.43 16.06

ki3 4. Dilatometers ©]£3}ef 650 TelA F4
LY
Table 4. Thermal expansion coefficient of insulator

measured at 650 C by dilatometer.

A #H D-1995 | D-1997 | D-2002 | F-2000

AH AT I ’

14 M 5540 | 5156 | 5.143 | 5.046

(x10-"/K)

AWDL(%) | 0349 | 0328 | 0324 | 0314
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cristobalite®] %2 7439t E3 43 EAl9
| &F§t cristobalite &9 ZAR FH Ao AEA

A A el Y A B B

=y G O]
cristobalite HAhz A7le d9ds @
g Ae 4 glth F 49lE dilatometerE o] &



A7l AAA 8T E=EA, A204 A7=, 2007d 74

o

E 5 ZAT vickers 4%, B4E, FHIAA4,

Table 5. Result of vickers hardness, young's
modulus, fracture toughness and dielectric

strength.
A @ |ue|2AE 3= ﬂ(?cf;é g?ﬁém
[o] | [GPal ;GHP‘;] [MPa - m"?] | [kV/mm]
D-1995|926| 739 | 69 1.3 16.3
D-1997| 958 | 945 | 7.0 16 185
D-2002| 965 | 962 | 7.0 1.7 188
F-20001945| 882 | 69 16 17.2

ad 3. dlota AEFd AE S A AL
Fig. 3. Power arc test and sample condition
after its test.
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6. A ES 131 .
Table 6. Steep front of wave flashover test
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Table 7. The calculation of minimal standard
data according to reliability.

g5 E [MEE%]] #Y9ASFm a[%]

10 66(71)

15 76(81)

1 L 20 82(86)

25 85(88)

5 42(55)

10 66(70)

Il 99.9 15 65(74)

20 73(81)

25 78(85)

10 42(55)

15 56(69)

m e 20 65(77)

25 71(81)

T 8. 543 AR sF7 HRB A= 3
Table 8. The measured data of electro-
mechanical and HRB hardness.

AR 1995 19974
Z¢ | %4 |HRB| ZY | 34 |HRB
#1 [ 20,980 | 21,020 [ 1195 22,960 | 22,450 | 120
#2 120,560 | 19,080 | 119.5| 22,400 | 22,180 | 119.4
#3 | 22,160 | 22250 | 121.5| 23,100 | 22,530 | 120.2
#4 | 21,820 | 19910 | 1195 22,710 | 21,780 | 120
# | 22,180 | 20,750 | 119 | 21,450 | 22,140 | 119.2
#6 | 13,680 | 22,220 | 120 | 22,690 | 22,710 | 1195
# 14,940 | 14,250 | 1196 | 22,750 | 19,780 | 118.4
#8 | 22,160 | 15300 | 119 | 22,480 | 21,640 | 119.8
#9 | 18,030 | 19,070 [ 121.5] 21,960 | 22,420 | 118.8
#10 | 22,410 | 22,710 | 119.5 | 23,300 | 22,240 | 1195
A -~ 20024
B A HRB
#1 22,760 22,740 119.6
#2 23,240 | 22490 | 1215
#3 23,460 22,380 121.8
#4 22,710 22,580 122
#5 2,140 22,940 122.1
#6 23,270 21,200 122.2
27 22,790 22,800 122.3
# 21,940 23,120 122.1
#9 23,270 21,790 122.8
#10 | 23,410 22,580 121.3
2 FAT F Y& Pyl Basth B A7
= HRB(Hardness-Rockwell-Brinell) A% A ¥-&
Aol #AA5 me AT B 8& 2%
o] AWl tg HAH5E% HRB AEE =7
& el
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E 9. HRB A% A%l 9% #9 A4 muw,  E 1027 FAARAATRS A4 FRAAAS
: N - A SRYE
Table 9. Comparison of equality m by HRB
hardness test. Table 10. Comparison between start quality and
2] 2= present quality.
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Table 11. Durability
insulator and new
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calculation of equality m.
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