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Simulation analysis on effect of bird droppings morphological
characteristics on flashover of 220 kV composite insulators

JIANG Zhengyang, ZHAO Hongfeng
(College of Electrical Engineering, Xinjiang University, Urumqi 830017, China)

Abstract: COMSOL finite element simulation software was used to study the effect of bird droppings with different
morphological characteristics on sulator flashover. By studying the influences of the length and viscosity of bird droppings
on the flashover and the process of insulator flashover caused by the bird droppings falling, the calculation method of the
combined air gap breakdown voltage composed of multiple sections bird droppings with different viscosities was obtained.
The results show that the higher the viscosity of bird droppings, the better the continuity of bird droppings, the lower the
breakdown voltage of the air gap, which is easy to cause the composite insulator flashover. Therefore, in order to improve
the protection ability of anti-bird shield to high viscosity long bird droppings. the anti-bird shield must have the ability to
reduce the length of bird droppings. In this study, a deflector groove was designed on the surface of anti-bird shield, and the
high viscosity long bird droppings can be divided into several sections of short bird droppings through the deflector groove.

By reducing the length of bird droppings, the air gap length increases, so as to increase the breakdown voltage and decrease
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the probability of bird droppings flashover.

Key words: composite insulator; bird droppings; finite element; virtual dielectric constant method; viscosity; flashover
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Fig.1 Micro schematic diagram of

composite insulator flashover
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bird droppings
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Table 2 Different lengths of bird droppings lead to

breakdown of composite insulators
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Fig.6 Falling state of bird droppings with different viscosities

AT DAHEWT , & SR R, & 3 00 0 A R AT
e 5 2R R, B3 BLB B S BE A R
(3G i s b . B R MR S e R,
FEAE — 8 NI IR B N A BLOR R 25 O — B AN Wy
X, HTHARLEMNFEFEER T EWHTIE,
AN [ A4 20 5 SR S A AR AR AN ] DRI 5 25 1) 2y
B s B AR K HIE A

AT E LS 30 4 BORR B AL, 20 3 BAR
REEES, P WBARER L. B35 N4 B
I FAL AL N P 7 B

B 8 J2 1R ¥F 1 FE i 9 B 1 18 4T AH LR U E
197.6 KV, £t 0EAS[F] 43 Bt 100 e XSS W 5 3t 1) — 4%
& BT iR RIRFE S B S EKE
MEKE SRR R K 2 A, R RN Y
e B AE . B 8 R AE T VR FILIE K B 2 200,300
400.600.900+1 200 mm P 1737 58 A A AL, IX S
T BT IR e B B O 1 JE (1 4y BT, S TR AL
G, 2 B E IR 82 M, 1 3% W 2 Ab 2 H A G 4
NS R, FE A 75 AR T R & Hi fer 2 1E L Ak 2R
£ INTT A % 35 43 B Ak F A7 2 BE ALK, BB S 3



P IEPRSE . 53OS ERT 220 KV B4 482 T [N 28 540 (14 1)) 2153 47 139

’ PYCEn
|
|

7 BESBRIER
Fig.7 Segmented model of bird droppings

200
- 1B
......... 2&
160 -
—— 45

—
8]
(=}

|
I
Ly
|
M
Ly
|
o
\

o
(=]
T T

19 FRYR B 58/(kV/em)
B
(=]

d 4(I)0 E;I)O 12.00 16I00
3R VEHULA S /mm
E8 LSRR EIFRERETSEKRHIAE N
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Fig.9 Schematic diagram of two sections of bird droppings
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Fig.10 Flow chart for calculating the breakdown voltage of

combined air gap under two sections of bird droppings
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Table 3 Breakdown voltages of combined air gap under

different segments of bird droppings
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