;A
Ho

Journal of the Korean Institute of lluminating and Electrical Installation Engineers Vol. 19, No.3, pp. 44~50 May 2005 19-8-6

Atgrojel I2|J| AXIt A0\ RYOH= YHY WY

(Discharge Luminous Phenomena Caused Between ZnO Surge Arrester Biock and
Electrodes)

oY . WA . FYS

(Bok—Hee Lee - Keon—Young Park - Sung—Man Kang)

2 o

£ Atglold(elal ZnO) #5)7] daixge] & gleg dFHE AFH Zn02at AtojoA LA}

Aol #3 A2 FYHAUTE o€ A 8/20[us], Hoh 10kA]S] HAYE2HFE LTI HdE
ARAE A - AFsch APE, - s AT F2elA BAshe AR qAL drtEe
o] S wet d2A velstor JdiFeg ()59 ST Bl o Zsin e 2yt
108 AU EF T Ao w2 WA AVl AF] o] F/ATE Fadles Ao AS
HAck FAlOl A3 Axte FENEE BAFe] 2T o FHE FAY) gle Ao AU wehA
s AT Zn0g2)7]9) 7|& AFFEE Bge] BAdh ZnO Hy] AF9) A R ALHA A5/AE A8
Me @372 diid WREFe] gl duTEE 2AEe Ao] viEAsta dddnt

rke
¥
B3
_BL =
L> >

o
™

> G
e ol
N

5

rr a® > e
N RN

Abstract

This paper deals with the characteristics and reduction methods of the plasma luminosity caused between the
7nO surge arrester block and metal electrodes. In this study, the impulse current generator that can generate
8/20[us] impulse cwrrents with a peak short—circuit of 10[kA] is designed and fabricated. Plasma luminosity
phenomena for fine and used ZnO blocks were observed as a function of the contact states between the ZnO
block and electrodes and the polarity of applied impulse voltages.

As a result, discharge luminous events are produced near the contact edges between the ZnO block and
metal electrodes. The discharge plasma luminosity between the ZnO surge arrester block and low potential
electrode is more intensive than that between the ZnO surge arrester block and high potential electrode. Surface
flashover of ZnO blocks are mainly caused by plasma generation near the edge of metal electrode. Also, plasma
luminosity for the fine ZnO blocks is less than that for the used ZnQO blocks. Plasma luminosity at the contact
of the ZnO block and ring-type electrode is more intensive than that at the contact of ZnO block and disk
electrode. It is desirable to use the disk electrode with the proper contact area to reduce the plasma luminosity
caused at the contact point between the ZnO block and electrodes.

Key Words : Zinc oxide(ZnO) surge arrester block, Luminous phenomena, Degradation, Surface flashover, Lightning
impulse current
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Table 1. Specifications of ZnO block
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Fig. 1. Schematic diagram of the observation
system of plasma luminosity
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Fig. 3. Plasma luminosity between the ZnO block
and metal electrode under lightning
impulse voltages
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Fig. 4. Comparison of the plasma luminosity
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ring-type or disk-type electrode to the
ZnO block under negative polarity
lightning impulse voltages
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Fig. 5. Comparison of plasma luminosity at the contact point between the ZnO block and electrode
according to the sharp and size of electrode under the negative polarity lightning impulse

voltages

< o AR T HE 1 2F0] JFHE
A3E RBolA Atk o)A AHAE HFA W cons-
triction resistance)o|ghs HEA S LAAF|H,
o|Z Q& AYASHE FLAFIA FHof Wadgoe] &
A= Zo2 & Qloh 9 JEHE F7HIA
FH AR AFENE ZAdA =Hol a2 A3
ASAYE oA A Hu, ol AYAeE TAA
A ARH 02 ZnO 7|22t} HFAlolof] LAY
e WA 7Y AFE ZaA71A
5 A 59 AL JFA o I AAH

ol g3t Aol A% Yol H5Ho 2 Agsme
A=Y 2717} BA%e 2ol e 2s o)
A Aoz BOss Zn0sxte] EANT oA
o Wo] AXFA &1 AAY 27 4P 2 Afo]
of 8BS AA %ol o AAA Heiil

3.3 Y vyl Eelo oot BE

ZnO2Atet A= HE5ES ATAY 873l 7]
kA& AS, InOLA e Gt 3E 22

e =

g

e Qs

i

ksl

©®4.5(kA)
(a) AE 2%

©3.5(kA) ®2.50) 4.5k

©2.5(k)
(b) =& 2%

a8 6. ¥34 HQEA HHMFO JI(0] WE ZnOAXIR} M9 HEMHAM UMY
Fig. 6. Plasma luminosity between the ZnO block and electrode according to the magnitude of negative

polarity lightning impulse currents

D

Journal of KIIEE, Vol. 19, No.3, May 2005



A%, o1 d3he] Wk 9 Aasl 4B
BAE BA87] 918l HYBL PARF 27 2
Ao ,;1 el e pa 5

J
b

ox
tfo
g
N\
o
38
fo x

]— B
[kA]°ﬂ ‘]E ‘51'14-40] 79 #ZFHA] gort 45kl
AME WFe] Mgt 7t Srlekdch v,
5=5E Aol FHPAAFA 25k E
s o] BEEJYR 1 BHES NEFAE] A
F7+ 45[kAl7T BEAE o VeERd wAade) By
FAHIE AR 45AAE BENS dEe Y
Asge] A7y A7t AFARQ] 9ol s o
asA st 3 Zn04Ate) Adefol whet 2
2 3719 BRAFAME SA3 s whade] A7
v AgE pol 7t VR om, o] Axte] wm3HE
e Esh7t APEFE U kst 4TS B
o} webA v ge] A7) ZnOixte] dstet wi$-
DA BAZL Qe Ao B, Zn02Ate) &
e Bgox & go] 71T Ao JdFdch

® 13 9I7}HA ® 108 9I7}A|

@ 303 2A7tA|

38 7. ZnOAXI} M0 T HEM MEHOA
234 fomamel ol7iAle] wrgy

Fig. 7. Plasma luminosity at the improper contact
point of ZnO block and electrode under
negative poarity lightning impulse voltages
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