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Abstract

This paper deals with the electrical characteristics related to power loss, equivalent resistance, and
leakage currents flowing through new and deteriorated zinc oxide(ZnO) arrester elements subjected to
the mixed DC and 60[Hz] AC voltages. The test specimens were deteriorated by 8/20[us] impulse
current of 25[kA]. The leakage current-applied voltage(/— V) characteristic curves of ZnO surge
arrester elements were measured as a parameter of the ratio of the peak of 60[Hz] AC voltage to the
peak of total voltage. As a consequence of test results, in case of the same applied voltage, the leakage
currents flowing through the deteriorated ZnO arrester elements were higher than those flowing
through the new ZnO surge arrester elements. The cross-over phenomenon in /— V curves of ZnO
surge arrester elements measured as a parameter of the mixed ratio of DC and AC voltages was
observed at the low current domain. The effect of DC voltage on the leakage current flowing through
7/n0O surge arrester elements is pronounced at the same magnitude of test voltages. In addition, the
larger the applied number of 8/20[xs] impulse current of 2.5[kA] is, the greater the power loss is, in
particular, the more severe the power loss increases at higher applied voltages.
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Fig. 1. Configuration of the experimental circuit
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Table 1. Detailed specifications of ZnO surge
arrester elements used in this work

g = T
A 7 [mm] 32

T [mm] 36

A2 A KV 6

T3 %A A FKA] 25

Adl A% A8 HHKV] 5.1

Al gk 4k V] 21.6

AU | vz g RIKA] 25
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Fig. 2. Typical waveforms of the leakage current and power loss flowing through a new ZnO surge
arrester element under the mixed DC+AC voltage with the peak value of 10[kV]
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Fig. 3. Typical waveforms of the leakage current and power loss flowing through the ZnO surge arrester
element aged by 75 times application of 2.5[kA], 8/20[xs] impulse current under the mixed
DC+AC voltage with the peak value of 9kV]
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