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Abstract

This paper describes the evaluation of the long duration current impulse withstand characteristics of

ZnO blocks for high voltage surge arresters. Four ZnO varistors were manufactured with the general

ceramic production method and the long duration current impulse withstand test, electrical uniformity

evaluation test and microstructure observation were performed. All varistors exhibited high density,
which was in the range of 542~5.46 g/cr. In the electrical properties, the reference voltage of samples
was in the range of 511~525 kV and the residual voltage was in the range of 8314~8523 kV. In the
long duration current impulse withstand test, sample No. 2 and No. 3 failed at the 2nd and 4th shot of

series impulse currents, respectively, but the rest survived 18 shots during the test. Before and after
this test, the variation ratio of the residual voltage of samples survived was below 0.5 %, which was
in the acceptance range of 5 %. According to the results of the test, it is thought that if the soldering
method is improved, ZnO varistors would be possible to apply to the high voltage arresters like the
station class and transmission line arresters in the near future.
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#1.Zn0 249 98 =44
Table 1. Formulation of raw materials.
9= mol% HE mol%
Zn0 96.0 Mnz04 0.3
Bi20s3 1.0 Cr:03 0.3
Sb203 0.7 NiO 0.3
Co304 0.7 71 & 0.003~0.3
E 2. AN wAWE AY sgiE.
Table 2. Parameter of long duration current
impulse withstand test.
FALAAF 10 kA
Az 5+ 3
Az MA gad s Z(Q) 13 U,
T Fa & AlZF T(ws) 2400
SAAY UV 28 U;
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Flow chart of long duration current
impulse withstand test.
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Fig. 2. Cutting method of ZnO blocks.
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Table 3. Structural characteristics of ZnO blocks.

E  4.Zn0 &9 A7H BA,
Table 4. Electrical characteristics of ZnO blocks.
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Table 5. Switch
injected energy of ZnO blocks.

impulse residual voltage and

N 250 A 1000 A | YelA
0.
kV kV k]

1 6.593 7.037 11.790

2 6.618 7.081 11.750

3 6.718 7.195 11.583

4 6.773 7.244 11.486
i 1
L.;
CE No.
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Fig. 3. Wave shape of long duration current
impulse withstand.
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Table 6. Variation of residual voltage before and
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after long duration current impulse
withstand test.
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Table 7. Voltage-current characteristics of ZnO
blocks.

No. | 100 A | 500 (A 1 mA 3 mA
1 515 5.29 5.35 5.44
2 5.05 5.21 5.28 5.36
3 5.06 5.22 5.27 5.36
4 2.39 2.83 3.01 3.25
5 5.056 5.22 5.28 5.36
6 5.01 5.20 5.26 534
7 503 5.20 5.26 5.35
8 0.45 118 1.19 163
9 5.04 5.22 5.28 5.37
10 498 5.20 5.25 534
11 5.02 5.19 5.25 533
12 5.06 521 5.26 534
13 5.15 5.28 533 542
14 5.04 5.20 5.26 5.34
15 5.04 519 5.24 5.32
16 5.09 5.23 5.30 5.40
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Fig. 4. Voltage-current characteristics of ZnO
blocks.
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Fig. 5. Reference voltage of ZnO blocks.
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Fig. 6. Microstructure of ZnO blocks.
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