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The Development of Evalution Technology for
Transmission Lines NCI
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Abstract - The chief advantage of these
NCI, from a handling viewpoint, was an up
to 90 % weight reduction over their porcelain
counter.

Diagnosis and the life expectancy of NCI
for transmission lines depend on a number of
factors, many of which are associated with
natural tracking breakdown, while others are
related to manufacturing conditions. Recently
The importance of optimizing a NCI for good
performance under a wide variety of test
condition and diagnosis is emphasized ' as
well as the increased importance of natural
breakdown testing.

Today, at transmission lines, NCI have
become very popular at 154 through 345 kV.
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(1) Electrical Design Test(suspen. & ten.)
Dry arching distance
Leakage distance
- Weather-sheds inclination
- Weather-sheds diameter
Weather-sheds spacing
{2) Prototype test
- Az FLEHAY(ANSI/IEEE 4 78)

>

- Sudden load release:SML 30 %
- Thermal mechanical:SML 5 %, &h
Water penetration:100T, 48h
Impulse voltage:1000 kV/10%sec
Power frequency voltage:FOVa. 80 %,
30 min #A
Core time load test : 60 %. 96h
Core material test @ &) A& core &
Heo| HAEAR 24 (electrode IEC 1109)
(3) Tracking and erosion test
Az #dern FdEsle AFE HEA(RMS)
250mA7H 5% o) AYAH 5%F F4sty 1A
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Table 2-1 Condition of tracking test

Water flow: rate 0.4£0.1

- Size of droplets 5~10mum
; .Temperature 20£5 C
Nacl content of water " 10kg/m®
Test time 1000 h

* ANSI C29-11

2.2 1IEC 1109, 1991-03
Non-ceramic insulator® 17} Z ¥ (fitting)
H core ¥E3 elastomer rubber2 ® housing
o F /i FEoZ o]FXt}. Housinge A
e 1 olAe zZoz FAHS coreddlA
sheds& o] &t}.
(1) Electrical design test,
- Dry power frequency voltage test
Prestressing test
Thermal mechanical:24 h cycle %%
Sudden load release
Water immersion:0.1% Nacl, 24 h A
Impulse voltage:1000 kV/10%sec
- Assembled core load-time:coupling
sta} FA|
Core material:L=100 mm*0.5(ANSI)
(2) Housing test(tracking & erosion)

Table 2-2 Condition of tracking test

Nacl content of water 10+0.5 kg/m’

7 Duration. of test 1000 ~5000 h

Havy pollition test by user specification

* IEC 1109 -1982
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chambertlolAl deionized water® Al&dld
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2-2¢9F 2o flow rates} sizee ANSIS 59
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3.1 Ad’ie EALY

A 154 kV $AM=I 4 Fod 9oy, 254
mm suspension insulator(porcelain)?} AM&
Foll 7] WEe HAriEAd #HE rEHAUG.
a2y NCIE o|#v 723 8 2 &4 &9
oA porcelain®} EiAgete oL &-3
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Power arc A @olA¥ unit shed2 E27F &
V5371 W&o} insulator A4S A Lste A
CEA LWIWG-027F Zzn=Rew, NCI A%
254 mm X 9789 Wxd & FAol FUtEHo
AEHAL. #A7F A5 @ 848 HdE€e
E 3-13 2},

Table 3-1 The test for electrical performance

Weather
shed

&
45

Core Interfaces | Fittings

Power Arc

Tracking
wheel
1000:h
Salt-Fog
5000 h
Climatic

3.2 71423 44

F2AQA UM corest 79 AT AR
d dF AdE HEde Aoz QAR
(SML). WstE(RTL), 83-AH(mechanical

stress), BlEBUSFor ¥Ry, F4Hon
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Table 3-2 The test for mechanical property

Fittings
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|

Core .- load

time’
Thermal
Mechanical.

Internal
pressure

Tensile: load

Torsional:. joa

Cantilever:
;. bending”

3.3 Eg-383 49y
NCI¢ porcelain
FEHAA dEde vlg Ezl-3skaE
Add oA FF AAV FIEAA K15
AER vy 990z Holxny, AAje] E4& H
ZWete REoz  FriEgien,  ARE Hge

gradeo] et & A o7l gitke Rol §FolH.
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Table 3-3 The test for materials factor

Weather ‘
sheds

4
3=
Water:
Penetration

inter-
Core ’

Fittings
faces

‘.’/eatheﬁng

Dey
Penetrarion
Water
Diffusion

4.2 E(STES NCI A &3 FHAhH

£34 NCI9 =ARAE And, 744, &
g - gEtRoz  AdHEm FZRAS  SHAA
weather sheds, FRP Core, °|&A43 AW

interface, TFF9ol fittings Ay =
oo #EE 49 ¢ Ane 24 gy 2
2 77 AAte] AEE WE 4 AUt

(1) J1AEAE N JIAEe 2xep 2ol
olst Al W HAURAE SR siL]
5 = AN Ay = 27 #n
RTL 11,500 kg 71EH 0F
) SML70%, 9 h & | 27 a2 ¢
Load-time B P
100 % Uis}& SR
uEYY 51F|) WEE ¥ E8 A% R
SML 16,500 kg SML71$A
2) Boj-ststsANg 2K Y 2o ME A
JoF B0 |A OlXl= ggs o=
B = gal-stas = MY ofnj
void : 0.07mm 24 e AEe]
YEXIE o
ol&4d : 0.25 mm 71 FEA AR
Ao & core-shed2] ¥ Parial discharge

0.1 % Nacl,
100 h #9
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FRP rod 10 mm

Parial discharge 3],

qagad w3 e
= et FRP red 30mm Puncture
wrabebot FV - 0 (£2%3}) | v<h4(unflammable)

Weathering,
HEY UV 1000 h :=&A]

Breakdown
sk +50C 8 h, Beycle | FEHFE, AAdH

(38) #7144

Al 254

mm Suspension

insulator (porcelain)E& 71228 3t}

= Ay xn P A
RIV 105 kV(40dB) NE vE
Impuls Min.:780
oA} =
RETE Max.:860 %
impuls 750 kV(Posi., 153], 23] 4&
A=Y HY Nega.) 50%,FOV =14 91X1.04
ZHMeEt 360 kV 90 % A=AY
Arc 150 kA, cycle B olg, o&E
Weaz tracking, ¥ %3}, tracking, erosion,
FOV 90 % puncture & - 5
#n & 3)

(1) "For Composite Suspen. Insulator Over-
head Transmission line test”. ANSI C

29.11

(2) "IEEE Std 1024 1995
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