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Analysis of Electric Field Distributions of 500 kV/1000 kV AC Quadruple-circuit

Transmission Lines on Same Tower
XIE Tianxi, MA Yong, XU Yang, ZHOU Zhicheng, TAO Fengbo, CHEN Na, HE Zejia
(State Grid Jiangsu Electric Power Company Electric Power Research Institute, Nanjing 211103, China)

Abstract: In China, a 500 kV/1000 kV AC quadruple-circuit transmission line will be constructed in the near future. This

kind of line has multiple operating modes and complicated arrangement forms, which results in complex electric potential and

field distributions. To study the effect of transmission line on surrounding electromagnetic environment, the electric field

distributions around the surfaces of conductors and earth wires and under transmission line in eighteen typical operating modes

and a fundamental frequency circle are calculated, and then the conductors and earth wire configurations are optimized. The

results show that the maximum electric field intensities on the surfaces of conductors are about 2500 kV/m, and on the earth

wires are about 3100 kV/m; and the electric field intensities on the surfaces of conductors equals to the ones of the earth wires

when the diameter of earth wire are 25 mm. The conductors and earth wires are suitable for the altitude of line located less

than 1.2 km, in such a case the maximum electric field intensity in the space above the ground and below the lines is lower

than 4 kV/m which is up to standard.

Key words: 1000 kV; Quadruple-circuit; Corona; Electric Field; Structure Optimization; Finite Element Method (FEM);

Electromagnetic Environment



