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(The electrical properties of in 18kV ZnO surge arrestor with mixed direct and 60Hz Altemating Voltage )
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Abstract

This paper preserts the characteristics of leakage currents flowing through 18 kV zinc oxide (ZnQ) surge
arrester under the mixed DC and AC voltages. The I-V curves of ZnQO surge arrester were measured as a
function of the voltage ratio K. The I-V curves under the mixed DC and AC voltages lay between the pure
DC and AC characteristics, and the cross—over phenomenon in -V curves was observed at the low current
region. As a result, the increase of DC component to mixed voltages causes the increase of resistive

component of total leakage current th ZnO surge arrester.
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Fig. 1 Circuit diagram of the direct and 60
Hz alternating, mixed voltage generator
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Table 1. Specification of the Surge Arrester
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Fig. 2 Waveforms of leakage currents
flowing through the ZnO surge arrester
under the DC + AC mixed voltages of 282
[kVpea] accorading to the voltage ratio

- 292 -



T A FAZ)e 113 ALY 9IS v
B A AHriad 118 AHed 98771 59
T AY, TY AYFTHEINM ¢ Be FAHAF
BEE AL AT & Y-

AL FAT A EAAGAS 2EH2E @
717 FFAMAAGe] O welxn, HA o
3}(degradation) vz FEE 4 g},

[«

oo & 3

32 W34 ZnO A 3719 AG-AFH

J

i

A3 Zn0 wiAdE HZ7)9 113 A LAl
s A& 2EHAE wol AEE ZnO WA
€ HE7E AYEHE K wsd & -V F
Ag 29 3¢ e

AAFHE Ko dgd o2 Ad87)9 [-V 4
€ A8 By -V THe AR Ay ui{ A
¥} I-VER Apelol JElgm FERPAAG B
A wARHL JHRE ®AzF A (Cross-over
phenomenon)e]l WERT maH o]Fo T
ARG ol dollA FAARE AAFHE K7 7
SFE F AF Ao AAFE g3 FHAF
o ZA7|I7 2F FAIIT AFA
dRHoE AA FUEIAEE #9E + Ut =
g o2 QF FAAF AVE Aoz FJ}
ok ol3F AL ZnO HH7 27 F713
223 44 & F doh FHAANAY o3l A
Zn0 H37] 2xE olE2doz Ry AL
7HA B2 Q7bd Ate] diiEo] AHAEHA 7}
HA D oo wit FHAFE HEE A4S U
EhA "o}

au FERANAAG ool = uABA S F
A F712 A Fade ez FE3d A
of Z+adA Hu, o2 U AAE=RE ZEX
X34 FAAF F AF AP udHAGYY &
2/ A, AF AEY St & 34U 44
7o A F7HE 9wt et ZnO 93
71 B2% FAAFE £FHET AFgAe =
A F7ste ARE 7MA LA "oh[2-4)

ALgE 9 Frle AgoiE AAER Azt Bl # e
o maPPo] AAAANFY RAFHG vl A
Yebgth FZAAAYG olstl A FAAF} Ba
e AEE AN H3old vE FoEUT =%
AA gl bls) -V ZAe w A AFI A
23 ZixeAR F FARAFE A FUEIES

< Fdsu

10
i ¥
; : iy
H il
1 : I o
; =
g - §-
& y'~fw::_w,_k+..,..;ﬁw )
g ke g P
¥ B ot i x et =
] k]
2 i “M.’
L 05 =
103 —
L G-
08
1% 20 25 0 »
AokEet v
@A #=7 I-Vv E4
10 i e
1.
£
1 =
_ M?
§ e e
= e e M o AN
%r 0 e o e
- #kz)
: .y
&g *05 g
“#k=.3
k0
103
113 2 3 30 3
QTN V)

(b11Q AH&d A7) I-VEA

adg
I-vV
Fig. 3 I-V curves of the ZnO surge
arrester with the DC + AC mixed voltages
as a parameter of the voltage ratio K

3. AYFAEA 9@ ZnO ¥AE 7
-_-'_"—/\

fud

@ &4 wF Aol Askg o) W A

g K7 2285% A% 997 2 114 A
A7) 25 & PAAFY HANE Ba%
oy A4 Wt 11d A8 N7z A
ge AN FHAF e d4e e
Wglem, FHAFY F7HEE o 27 bk
A4 W=7 114 A48 A=7e FVEAel
N AYEAE K9 B2ol BE FHARS F7)
= 32 A4 FHAAFY F7tde BIwdw
A% A% v FAE MAS JsY 958
AEND F YE 202 EFE S 5 A

- 293 -



33. A8 A7 ANAH A

ZnO 719 A71H E4L A A=
of o3 Z2A€t. ZnO A= 719 Az AfAE
£ WgE Zn0 719 48E vehlE Fo8
S0tk ZnO HE7le 3t AYE v AR
S 3A #REY 29 49 119 A48 9379
AR AdFHEAN e A WIS
et A7kdskel F7hge ot Age FA
FolAle Re & F o, FHAAAG o]l
M AR AAFHEC FUHE g Fohdoh
iy FRAAAGG oA At Al
S7hel wet A

10
.
e T
102 .
- m— B
] ==
@ et
% — i ——
o
10 e s ~28.8 -
9 T
29,4 ]
~23.8
“+30.2 ]
1 !
0 03 05 08 08 1
Hysng

a9 4. wjAE HHs e $U AF-AAFHE
=4

Fig4 The curve of equivalent resistance—
voltage ratio K of the ZnO surge arresters
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