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Characteristics of ZnO Arrester Blocks Leakage Currents
under Mixed Direct and 60 Hz Alternating Voltages

& E R - R E Ao
(Bok-Hee Lee - Sung-Man Kang - Keon-Young Pak)

Abstract - This paper presents the characteristics of leakage currents flowing through ZinC Oxide(ZnO) surge arrester
blocks under mixed direct and 60 Hz alternating voltages. A mixed voltage, in which an alternating voltage is
superimposed upon a direct voltage, appears on the HVDC system network. The mixed direct and alternating voltage
generator with a peak open-circuit of 10 kV was designed and fabricated. The leakage currents and V-I curves for the
fine and used ZnO surge arrester blocks were measured as a function of the voltage ratio k, where the voltage ratio k
is defined as the ratio of the peak of alternating voltage to the peak of the mixed voltages. The resistive component in
the leakage current in the low conduction region is significantly increased with increasing the voltage ratio k. The V-1
characteristic curves for the mixed voltages lies between the direct and alternating characteristics, and the cross-over

phenomenon in the high conduction region was appeared.
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Fig. 1 Circuit diagram of the direct and 60Hz alternating
mixed voltage generator.
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Table 1. Specifications and electrical properties of the ZnO
arrester blocks
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7 29 mm
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Hodg TRAY 255 kVims
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A g A st 9.8 kVpeak at 5 kA
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Fig. 2 Waveforms of leakage currents flowing through the
fine ZnQO arrester block under the DC + AC mixed
voltages of 4.8 KV according to the voltage ratio.
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Fig. 3 Waveforms of leakage currents flowing through the
fine ZnO arrester block under the DC + AC mixed
voltages of 5.2 KVpea according to the voltage ratio.
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Fig. 4 1-V curves of the fine ZnO arrester blocks with the
DC + AC mixed voltages as a parameter of the
voltage ratio k.
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g AYTHE K 228, E YoiHez 834 IAHE

o A¥E AR7F Skt )v"r% W FHAYG F AR
A vige] S7k2 d8 wFi Ajte] TN vehE AE
4 A7t FdEHE A Aoz A ZnO4Ate] viA]
TERAN YAZ EAsh: AEF FYR A HAA
o] Ao} o] A AEE Aoz B F vk AT A
stotd HF7| LAt FHFENAAEG ol dolME v
T §4¢ 7= dd Fade] grez 2A8eia AFe] 7
&3 =, ol2 <l AFAERE sE2x] RId wHAHF
Z AF AEe] vdY Aoz 3=/ gtk AR —Er
7he & 8 AR A T uiger
7] 2al z2% FEARE £ Aol EULII
F7kehs 238 7k A dAohl7-8]

% o -

3.2 Fol osl =¥ AR M-HF 54

oe

H

>
2

Eo% oF HYIAGF BYFAE

= kl?—% 72
52 8/20 s, 10 kAQ] T JHAAFZF 1003)

Ol7}AA ZnO H2]7] A2 7 A8AZl =EA o] s
A AN RS U wog ZHASY U FHAF &
4 A3 AL 4 W] FEAAF BB 5 KVok

oMl FUUF BYE 22t 29 67 27 7o) vehich

S.d[Wldiv]

T 5.0[k/div]

3
5[m5/ciiv] | 200[#+/div]
k=10

t : : 5.6[W/div]
B S Y]

,S[MS;div] ) 200 #t/div]
k=07
: 5.0[¥/div]
W
1 1
1 5.0[kv/div}
2 : e b
’ m
5{msjdiv] 200[/div]
k =05
P sowidv)
— i
f'; | 5.0[%/div]
0 fremtrs +
5{msfdiv] 200(/div]
k =03

I A% 2 ARAYG 3 FHEAF

O 6 TAdY 4 WerdlM =F ZnO 1 27|
UZSHE Hso| g SM8MF g,

Fig. 6 Waveforms of leakage currents flowing through the

used ZnO arrester block under the DC + AC mixed
voltages of 4 kV,.a according to the voltage ratio.
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Fig. 7 Waveforms of leakage currents flowing through the
used ZnO arrester block under the DC + AC mixed
voltages of 5 kV,ea according to the voltage ratio.
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Fig. 8 -V curves of the used ZnO arrester blocks under
the DC + AC mixed voltages as a parameter of the
voltage ratio k.
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Fig. 9 Characteristic curves of the leakage currents biased
by the mixed direct and 60 Hz alternating voltages.
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