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Influence of Distribution of Raindrops on Electric
Field of Insulator Surface Based on ANSYS

WANG Xiang, HU Zhijian
(School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: This paper mainly studies the distribution of electric field of line insulator when there is raindrop
distribution on sheds surface. Using finite element analysis software ANSYS to construct the finite element model
of line insulators. By the simulation analysis on model of line insulators, firstly, the distribution of electric field on
the surface of the umbrella skirt is obtained without raindrop, then the influence of the location, size and electrical
conductivity of the rain, on electric field distribution of the insulator is analyzed. Finally, by summarizing the above
analysis, the corresponding optimization suggestion is put forward to improve the reliability and security of power
system operation.
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Table 2 Physical parameters of dielectric
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Fig. 1 Model of composite insulators
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Fig. 2 Electric field contours of insulators when there is
no raindrop distribution on sheds surface
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Fig. 3 Electric field distribution curve of inner circle on

sheds surface when there is no raindrop distribution
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Fig. 4 Electric field distribution curve of outer circle on

sheds surface when there is no raindrop distribution
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Fig. 5 Electric field distribution of sheds surface when

distribution of raindrops is linear
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Fig. 6 Electric field distribution of sheds surface when

distribution of raindrops is symmetrical
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Fig. 7 Electric field distribution of sheds surface when

distribution of raindrops is uneven on one side
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Fig. 8 Electric field distribution of sheds surface when
distribution of raindrops is uneven on both sides
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Fig. 9 Electric field distribution curve of inner circle on

sheds surface when distribution of raindrops is linear

m,(447.362 8,40.005486 0)

0 100 200 300 400 500 600
¥R Z/mm
E 10 MEAE&SHHCERTIMNE LRGN Mk
Fig. 10 Electric field distribution curve of outer circle on

sheds surface when distribution of raindrops is linear
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Table 3 The electric field distribution of insulators when

the location of the raindrops is different
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Fig. 11 Electric field distribution of sheds surface when

the diameter of raindrop is 2 mm

I 11-14 AT LAE H, S E AR R A As
B, <P 2R 1 HL 3 o0 A B R AE B o X EGIEL 2 G A
A= 4 1T R U B O DX, Pl e W G AR TR
M, 7E d5e 2 A e T ORI ARG R e R
G 7 o = = T P N s Ol 171 o I - T
EARH 2 mm B4 3R N AR R LA 5 A7 1 O L
&l 15.16,

15,16 Al A, Y AR 2 mm B,
WR | E,.=7.539 401 567 1 MV/m, #M@ F E,..=
38.539 915 3 kV/m, X} HbAp 4 2 1fi Ve A W 40 A 1
0 R0 . <o 2 T P AN B b R K R 3 5 R A A U
55, EL AR 2 17 P (B I A K PR 0 B R R AR

FIR RIRE 0 7, AT LAAS M B 3 .4,
5 mm B, AR F T A AR HL I A A O £ 1

ENV +m™)
1.2006% 10’
1.1190X10°
1.0375%10°
9.5599% 10"
8.7447X 10"
7.929 5% 10"
7.1143%10°
6.2992X10"
5.4840% 10
4.6688%10"
3.8636%10°
3.0384%10°
2.2232X10°
1.408 0% 10
5.9281X10°

E12 MEEEAN3ImmEEERTBEZSH
Fig. 12 Electric field distribution of sheds surface when
the diameter of raindrop is 3 mm
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Fig. 13 Electric field distribution of sheds surface when

the diameter of raindrop is 4 mm
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Fig. 14 Electric field distribution of sheds surface when
the diameter of raindrop is 5 mm
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Fig. 15 Electric field distribution curve of inner circle on
sheds surface when the diameter of raindrop is 2 mm
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Fig. 16 Electric field distribution curve of outer circle on
sheds surface when the diameter of raindrop is 2 mm
*4 WHEGRARNREABRGEESITR
Table 4 The electric field distribution of insulators when

the diameter of raindrop is different
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Fig. 17 Electric field distribution of sheds surface when

the conductivity of raindrops is 0.95 S/m
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Fig. 18 Electric field distribution curve of inner circle on
sheds surface when the conductivity of raindrops
is 0.95 S/m
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Fig. 19 Electric field distribution curve of outer circle on
sheds surface when the conductivity of raindrops
is 0.95 S/m
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Table 5 The electric field distribution of insulators when

the conductivity of raindrops is different
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