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Design of Insulation Dimension for £500 kV DC Gas Insulated Transmission Line
JIA Zhijie, GAN Degang, LI Jing
(Sichuan Electric Power Research Institute, Chengdu 610072, Sichuan Province, China)

ABSTRACT: Along with

high-voltage power transmission and transformation equipment

large-scale application of
such as gas insulated transmission line (GIL), the dielectric
strength of inner supporting insulators becomes important
factor influencing secure and stable operation of the equipment.
Two key influencing factors restricting the application of GIL
in HVDC power transmission are charge accumulation along
insulator surface and free conductive particles. Considering the
two factors and by use of finite element analysis software, the
insulation dimensions for +500kV DC GIL, including
insulation dimensions of inner and outer diameters of GIL,
inner and outer shielding electrodes and shield pits as well as
the structural design of alumina-filled epoxy resin disc-type
insulator, are designed. Besides, three principles for the
structural design of outer form of disc-type insulator for DC
GIL are proposed and in the design the influences of surface
charge accumulation and metal particles on insulation level of
GIL are considered. Designed results achieve anticipated
targets; the distribution of equipotential lines is uniform,
however, the insulation performance of designed results is to be

further verified by experiments.

KEY WORDS: lightning impulse withstand voltage; inner
shield electrode; outer shield electrode; free conductive particle;
surface charge accumulation; gas insulated transmission line
(GIL)
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Tab.1 Values of Es.,, Eg and E; of coaxial cylindrical
electrodes under different SF¢ pressures
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SF¢ < H/MPa Es00,/(KV/mm) Eg/(kV/mm) E1/(kV/mm)
0.0 8.7 7.4 6
0.1 15.0 12.8 11
0.2 21.3 18.1 16
0.3 27.6 23.6 20
0.4 33.9 28.8 24
0.5 40.2 342 29
0.6 46.5 41.2 35
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