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The variation law of surface potential and electric field of
porcelain insulator in suspended sand and dust environment
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Abstract: In order to study the surface potential and electric field variation law of porcelain insulators under suspended sand
and dust weather, a simulation model of xp-70 ceramic suspension insulator was established on the basis of electrostatic
field model of finite element method, and the potential and electric field distribution law of porcelain insulators in various
suspended sand and dust environments was summarized on the basis of finite element software calculation. The results show
that the electrically neutral sand particles in the air can cause small distortion of the surface potential and electric field of
porcelain insulator. When the sand and dust around the insulator are all positively charged, the surface potential will
increase, and the surface electric field will decrease near the high voltage end and will increase near the low voltage end.
When the sand and dust around the insulator are all negatively charged, the surface potential will decrease as a whole, the
surface electric field will increase near the high voltage side of insulator string and will decrease near the low voltage side,
and its distortion amplitude is proportional to the absolute value of dust particle size, concentration, and charge-mass ratio.
When the insulator is in a mixed sand and dust environment of half charged and half electro-neutral, its surface potential and
electric field will be distorted, and its distortion amplitude is less than that when the entire sand and dust are charged, and
greater than that of the insulator alone in the sand and dust environment. When the insulator is in a "positive and negative"
sand and dust environment, the distortion amplitude of surface potential and electric field is similar to the distortion
amplitude in the electro-neutral sand and dust environment.
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Fig.1 Simulation model
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Fig.2 The surface potential and electric field distribution of
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insulator in a clean environment
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Fig.3 The surface potential distribution of cleaning insulators
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Fig.4 The surface electric field distribution of

cleaning insulators
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Fig.5 Variation law of potential along the surface of

insulators in the environment of electrically neutral sand
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Fig.6  Variation law of potential along the surface of

insulators in the same polarity sand and dust environment

4 FFVEMETRGFOEBHANSH
M

Pl 8 Ay HL FR P B T 48 9 T FEL 3 1) AR AL R
L UVE A% T4 T iR R BRIV R IR
rHES, LI T R /N B G O, 1Y K e FE B A v AR
FEFAYL AR P 3G R 386 K o 11 9 Sy A ) AR 1 1
HLYD AR IREE N 42 1 IV TH A3 AR A . 9
(@) AT WL, 24 By b Ay b O o i B, L 5RO v R O
{140 5 THD FEL 3% 56 5 4 PRARG, JF LA 0 LLBR oK, L B AR
P4 O B8 e A, T S 30T 6K S 3 140 94 T P 37 968 I T 4
Tty Fo B RV 37 380k 31 2.63%10° V/m, fif J57 LL ik
K, BT m g . B 9yl L, BT
7 b AR AT I 446 25 v U BRI T T B3 5
2K, i R IR TR 3755 A 31 3.08%10° V/m , I H. 1



SRR Ak TS MU 5 0 (A AL 91

MR 2023,56(8) BB, BiRb

4-
3-

>

(e

x 2]

43_{

1
0-

0 500 1000 1500

o 1 - E 1 3 P T B P B8/ mm
(a)— -7 1E H — 2 H R TR A VD R
4-

0 500 1000 1500
7 S - S o P T B P B /mm
(b)— =7 i — 2 A H P P TR A Vb ke

. dxcoqs \‘.\_,"‘

0 500 1000 1500
ey s - {1 M B 14 1€ R B 6 /mm
(o) i i — i IE AR S Vb kL
7 RAVEMMETREFRAEmB M TR
Fig.7 The variation law of potential along the surface of

insulators in mixed sand and dust environment
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Fig. 8 Variation law of electric field along the surface of

insulators in electrically neutral sand and dust environment
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Fig.9 Variation law of electric field along the surface of

insulators in the same polarity of sand and dust environment
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particles on the electric field of insulator
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insulators in mixed sand and dust environment
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