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Effect of sand covering on surface electric field and potential
distributions of 110 kV porcelain insulator

LI Yanzhao', WU Hong?, LIU Shitao’, LIU Xuan', ZHAO Yiqing', CHEN Rongda', YANG Guohua'

(1. School of Electronic and Electrical Engineering, Ningxia University, Yinchuan 750021, China;
2. State Grid Ningxia Electric Power Research Institute, Yinchuan 750011, China)

Abstract: In order to study the influence of sand covering at the umbrella skirt of porcelain insulator on the surface electric
field and potential distribution, a two-dimensional symmetric electrostatic field model of XP-70 porcelain suspension
insulator was established based on the finite element method, and the surface electric field and potential distribution of the
insulator under different sand covering conditions were analyzed. The results show that the surface electric field of porcelain
insulator shows U-shape distribution, and the electric field and potential are affected by the geometry of porcelain insulator
and the medium material. There is a local peak of electric field strength at the junction point between the upper and lower
surfaces of the umbrella skirt of each insulator and the fittings. When the insulator umbrella skirt surface is covered with
sand, there is a weak effect on the its surface potential, but the field strength at the sand cover of umbrella skirt will decrease,
and the field strength decrease amplitude of the insulators near the high voltage side and the low voltage side is greater. The
decrease amplitude is not related to the sand layer thickness. With the increase of sand layer thickness on insulator surface,
the field strength at the junction between the upper surface of each insulator umbrella skirt and the fittings will increase
greatly at first and then decrease to a stable value. When there is no sand belt in the sand layer, the field strength at the no
sand belt increases, and the increase amplitude is related to the sand layer thickness and the width of no sand belt.
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Fig.3 Surface potential and electric field of insulator in a

clean environment
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Fig.4 Surface position junction on No.4 insulator
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Fig.5 Surface potential and electric field distribution of

No.4 insulator
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Fig.6 Schematic diagram of umbrella skirt covered with sand
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Fig.7 Surface potential and electric field distribution at the

sand cover of No.1-7 insulators
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Fig.8 The b and c points of No.1-7 insulators
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Fig.9 Change laws of the electric field at ¢ and

b points of insulator
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Fig.11 Electric field distributions of No.1-7 insulator upper surface when the sand layer is with or without sand belt
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Fig.12  Electric field distributions of No.1-7 insulator lower surface when the sand layer is with or without sand belt

THIG AR, L6 545+ N, KR E
B K 13 o . AWE 130T LLE H, 6 [F R R B
MV 2, Bl A o Vb 5 B B 3G K, H 37 16 OK Y i 2
WG K, T T [FAE TR v A, W R R, gy
PN] )i N

259 .

HLI 33 /(< 10°V /m)
—_ )
Wi (=)

—_
(=)
1

2600 2605 2610 2615 2620 2625 2630
e s i~ 2t T L 5 /mim)

13 6 SHETRIVHELBIADH
Fig.13  Electric field distribution at the no sand belt of

No.6 insulator
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