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Experimental Studies on Critical Radius of Rod-Plane Air Gaps at Different
Altitudes

WANG Xi, SU Zhiyi, LIAO Weiming, GU Chen
China Electric Power Research Institute, Haidian District, Beijing 100192, China

Abstract:

During the tests of positive switching impulse discharge voltage of rod-plane air gap, the radius of the
end of rod electrode would influences the discharge voltage. To obtain the regularity of discharge
voltage varying with the radius of the end of rod electrode, the spherical surface with radii from 19 mm
to 475 mm are chosen as the end of the rod electrode to achieve the discharge voltage of rod-plane air
gaps while the air gaps are from 2 m to 5 m. Testing data show that when the radius of the end of rod
electrode increases to a certain critical value, the discharge voltage starts to increase sharply, so this
critical value is called the critical radius of the end of rod electrode. A new method to calculate critical
radius is proposed and the reason causing the critical value is analyzed. To investigate the variation of
critical radius of rod-plane air gap under different altitudes, the same tests are performed in Beijing
whose altitude is 50 m and in Yangbajing located in Tibet whose altitude is 4300 m respectively, and
the critical radius of the two places are obtained. Tested results show that the value of critical radius
varies with both air gap distances of rod-plane and altitude where the air gap locates.

Keywords: rod-plane air gap critical radius high altitude high voltage and insulation
technology
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