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Analysis on Electric Field Calculation of UHV ZnO Surge Arrester
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(1. College of Electrical and Information Engineering, Changsha University of Science & Technology, Changsha 410114, China;
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Abstract: Surge arrester used for UHV power systems is a base of insulation co-ordination. The safety and stability
to whole substation is directly influenced by the characteristics of surge arrester. A case study of 1 000 kV ZnO surge
arrester for substation, the simulation calculation of electric field around arrester, especially the field strength which
from the ground 2 m height along the level of the side of surge arrester is carried out by using finite element analysis
software Ansoft Maxwell. Analyzing the changes of field strength when arrester damage occurs and considering the in-
fluence of the high-voltage line, length of high-voltage lead, the size of solving domain and the height of base on elec-
tric field distribution. The results demonstrate that the maximum field strength around the surge arrester has reduced
when the arrester damage occurs in different section, and it would increase through removing the high voltage line
and reducing the solution domain. Shortening the length of high-voltage lead, the field strength has increased which
from the ground 2 m height along the level of the side of surge arrester. However, the electric field strength decreases
when heighten the base. The results of study provide a support for electric field analysis of ZnO surge arrester.
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Table 1 The shape dimension of 1 000 kV surge arrester
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% /mm
Y20-828/1620 13 150 2 360 7300
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Fig.1 ZnO surge arrester model of 1 000 kV
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Fig. 3 Electric field distribution around surge arrester
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4 Electric field distribution around surge arrester

after part of the resistor chip damage
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Table 2  Electric field strength on 2 m from the ground

after part of the resistor chip damage V-m™

TR BRI BE TR 2 m 5, TR A
LG /N R
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5 7389.923 5 16 358.022 0
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Fig. 5 Distribution of electric field without
high-voltage lines
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Fig. 6 Electric field distribution in small solution domain
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Fig. 7 Electric field strength on 2 m from the ground
when the length of high-voltage lead is 0.3 m
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Fig. 8 Electric field distribution on 2 m from the ground
after addition of the distance between high-voltage
and ground
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