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A Study of Life Prediction Assessment of T/L 36,000 Ibs Porcelain Insulators
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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 insulator. 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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Table 1. The specification of ES 131.
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The condition of the thermal mechanical
load cycle test.
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Fig. 2. Sample installation for power arc test.
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Table 2. The added insulator
according to manufacture years.

alumina of

Ag oL Eeuive] Z4F (wive) | AFYHE
D-199 12 BdFE
D-1997 17 BdF
D-2002 17 AF
F-2000 17 AE

¥ 3. XRDZ AHF M3 A4 ¢ 4H &%
Table 3. The crystalline phase analyzed by x-ray

diffraction.
A3 2% Mullite Quartz|Cristobalite| Corundum
(%) | %) %) (%)
D-1995 1711 | 3.72 5.74 81
D~1997 165 | 35 0.5 165
D-2002 11.39 | 33 0.4 16.8
F~2000 1065 | 343 - 16.06
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Thermal expansion coefficient of insulator
measured at 650 T by dilatometer.
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B 5. 2HF vickers AE, BAE, FHIAA,

Az A,
Result of vickers hardness,

Table 5. young's

modulus, fracture toughness and dielectric
strength.
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Table 6. Steep front of wave flashover test

according to ES 131.
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Table 7. The calculation of minimal standard
data according to reliability.
geled | HIE%]] #YA-ATm a[%]
10 66(71)
15 76(81)
I % 20 82(86)
25 85(88)
5 42(55)
10 66(70)
i) 99.9 15 65(74)
20 73(81)
25 78(85)
10 42(55)
15 56(69)
I 9.9 20 65(77)
25 71(81)
® 8. (S AR EFH HRB A= #.
Table 8. The measured data of electro-
mechanical and HRB hardness.
Mg 19954 1997
29 | %4 |HRB| Ad | #4 |HRB
#1 | 20,980 | 21,020 | 119.5| 22,960 | 22,450 | 120
#2 | 20,560 | 19,080 [ 1195 22,400 | 22,180 | 1194
#3 | 22,160 | 22,250 | 121.5| 23,100 | 22,530 | 120.2
#4 | 21,820 | 19910 | 1195 22,710 | 21,780 | 120
#5 | 22,1801 20,750 | 119 | 21,450 | 22,140 {119.2
#6 | 13,680 | 22,220 | 120 | 22,690 | 22,710 | 119.5
#7 | 14,940 | 14,250 | 119.6 | 22,750 | 19,780 | 1184
#8 122,160 | 15,300 | 119 | 22,480 | 21,640 | 119.8
#9 118,030 ] 19,070 1 121.5] 21,960 | 22,420 | 118.8
#10 | 22,410 | 22,710 | 119.5 | 23,300 | 22,240 | 119.5
Ag - 20023
Ad A4 | HRB
#1 22,760 | 22,740 | 1196
#2 | 23240 | 22,490 | 1215
#3 23,460 | 22,380 | 121.8
#4 22,710 | 22,580 122
#5 2,140 | 22940 | 122.1
#6 23270 | 21,200 | 122.2
#7 22,790 | 22,800 | 122.3
#8 21940 | 23120 | 122.1
#9 23,270 | 21,790 | 1228
#10 | 23,410 | 22580 | 121.3
2 g% + Y& Yol Badtch £ A7l
= o

HRB(Hardness-Rockwell-Brinell) ZX A3 &
AANES TAAF mS AMsIdg ¥ 8L 2+
9] AlHo it FAHslF HRB 458 &34
gk ghojt}.
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k3 9. HRB A& Ajgel ¢ #¢ X m HIL
Table 9. Comparison of equality m by HRB
hardness test.
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Table 10. Comparison between start. quality and
present quality.
19954 19974
h ! ‘a ,ﬁn
¥ AdE | mug |[P09F
%7 Qs 34 6.7 7.89
A4 Qs 1.1 6.5 10.35
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Fig. 5. The aged variation of produced 1995,
1997 insulator.
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Table 11. Durability comparison between used
insulator and new insulator by
calculation of equality m.

999 % A=
A2 x[%] | D-1996 | D-1997 | D-2002
F-2000
ks d d
Qu 34 67 | 78 | -
Qa 11 65 | 1035 | -
2% Qa 1-3 3 3
#d AF m]| 36 6.6 10 | 24
BFdeA s
1 3 7
56] 3 5 66 5
B/NGK) | 04l | 070 | 08 | 1
FBARATK] 0237 | 0025 | - | 0062
REFE Yy [10-179] 409 | 409 | 409
IENF T
© Y;]T»g 41-07d| 409 | 409 | 404

4.8 B
2 AFeiME AdF R AF) UE oA
Y4 54& Ao Weibull 2X%s, F
A, FdAT 5& FESS A AR *

1. D-19%5 Age] 233 54 D-1097 £ D-2002
ANEEgE AwHes o 10 % AE *& A
o2 ugyd = wgulgd oe A" 2
HzANA A ANEH %8 AT 2
olt}.

QAsiAg, 4993548, HRB 2% %
3 Weibull 2% 342 383 49 43
AFAAS = HE FasP B3 I3

oo o 2 g

g2g wAsn Agste RA9GHE gy
olElo] ¥ plot ATE Y5 H¥VH 5
Aol 2 2= Ao Yelgr)

2 Ags 43, D-1995d BdEFY 3
L B ¥4 A+E 1074 3022 31 BF

A A kE 002372 e FAAFIF iy
H 72 A £u Y 27 4d3 07de]
2 Aoz AAHAUC



J. of KIEEME(in Korean), Vol. 20, No. 7, July 2007.

]

(=]
—T'—_l"_—l_

1] “2000d FxAH 2FEH 2 HAART
19991-2000d BA A&, dHHFAL

(2] “¢H & drfe 458d 2 E4F £

d

T4, 1999.

[3] “250 mm E4AY #FfA", ES 131-540~
543, T FejAlHEbA, 1995.

[4] K. Niihara, R. Morena, and D. P. H.
Hasselman, “Evaluation of KIC of brittle
solids by the indentation method with low
cracks—to-indent ratio”, J. Mater. Sci. Lett,,
Vol. 1, p. 13, 1982.

[6] “Z22Y00 kN)-E WFofzat ZAkst 74E”,
g AHFAL, DHNRFTAGE), HFEIAA,
2002.

6] H98, AAH, o]Fd, A+, “¢H1& A7
A HEojztel gawste] ©@E B4 A7,
A7 AAAN 83 =EX, 174, 4%, p. 390,
2004.

M “nAHAAR A71A e @it g, 3
TR, BFAIDTE, AFLIA, 1996,

[8] “¢A4 oixte] N Hr A7, @AY
AL A AT, 2006.

[9] T. Iwama, K. Kito, K. Naito, and T. Irie
“Ultra-high strength suspension insulators
and insulator string assembles for UHV
transmission line”, IEEE. Transactions on
Power Apparatys and System., Vol
PAS-101, No. 10, 1982.

{101 K. Naito, R. Matsuoka, T. Irfe, and K.
Kondo, “Test method and results for recent

insulation in  Japan”, IEEE
Transactions on Dielectrics and electrical
Insulation, Vol. 6, No. 5, 1999,

(11] “A7 & of#e 28 Zxe) thete”, NGK
Review 30, 1970.

(12] “dd €3 e 7|&”, 273 E, p. 52,
1990.

[13] “»*w L7, BREREE, p. 87, 1984.

outdoor



