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Simulation of Space Electric Field Distribution Around 220 kV Porcelain Insulator
String (XP-160) and the Influencing Factors

TU Ye-wei, XIA Qiang-feng
(Jiaxing Electric Power Bureau, Jiaxing 314033, China)

Abstract: Understanding voltage and electric field distribution of an insulator string is important for its
insulator design and operation. In this paper, a three-dimensional electric field model is established with
the finite element method to calculate and analyze the electric field of the porcelain insulator string
according to its real structure and working conditions. The results show that the umbrella arris of insulator
and lightning conductor exert a little impact on the space electric field, while the umbrella arris has clear
influence on the surface electric field. Tower type, wire type and split, insulator string type, and insulation
state of insulator surface all impose certain effects on the space electric field. They hence need to be
considered in simulation analysis of the space electric field distribution of the insulator strings.
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Fig. 1 Simulation model
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Tab. 2 The influence of the air dielectric thickness change
to the electric field distribution in the vicinity of insulators

AR AL

Dy . L RENV
(b) =4k
B3 BESENEHEMAE
Fig. 3 Equipotential diagram of the suspended conductors
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Tab. 2 The influence of wire length to the largest electric
field at the outer edge of insulators
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Fig. 5 Simulation model
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Tab. 3 XP-160 insulator technical parameters mm
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Fig. 6 Electric field distribution along the central
axis of insulator string
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Fig. 7 Satellite images of electric field distribution along
the central axis face of the XP-160 insulator string
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Fig. 8 The electric field distribution around the space of
the insulator string
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Fig. 9 The influence of the umbrella arris to the electric
field around the insulator string
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Fig. 10 The influence of different tower types to the
electric field around the insulator strings
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Fig. 11 The influence of the divided wire to the electric
field around the insulator string
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Fig. 12 The influence of the ground wire to the electric
field around the insulator string
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Fig. 16 Part-graph of the pollution simulation model
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Fig. 17 The space field distribution of insulator strings
under wet pollution
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