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Study on Guano Flashover Characteristics of Composite Insulators for 330 kV

Transmission Line
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Abstract: Since 2011, 330 kV line in Ningxia has repeatedly occurred bird fault tripping, a serious threat to the safe
and stable operation of Ningxia power grid. There is still a lack of research about the guano flashover mechanism of
330 kV line and its factors at home and abroad. This paper firstly studied the hydrophobic property of contaminated
silicone rubber in low temperature environment pollution. Then based on the relationship between the maximum con-
tinuous length and guano parameters during the drop of guano, this paper studied the influence of drop way, drop
channel, conductivity, viscosity, volume, drop position and relative humidity on the flashover characteristic of 330 kV
composite insulators in contaminated laboratory. The test results showed that the flashover probability of 330 kV com-
posite insulator increases with the decrease of distance and the increase of guano. The flashover probability of guano
escaped from cross arm is lower than not escaped, and the insulators have higher flashover probability when with coro-
na ring than that without corona ring. When the guano volume, conductivity, and the air relative humidity are large,
the probability of occurrence of flashover is greater.
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Fig. 1 Hydrophobicity of contaminated silicone rubber at

different temperatures
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Fig. 2 Relationship between the guano maximum

continuous length and viscosity when volume is 20 mL
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Fig.3 Relationship between the guano maximum

continuous length and volume (not escaped from cross arm)
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Fig.4 Demension of 330 kV composite insulator
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Fig. 5 Schematic diagram of non-coplane of
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Fig. 6 Schematic diagram of coplane of guano and wird
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Table 1 Wet contaminated insulator with corona ring

D/em L[=101 ecm [=193 ecm [=232cm [=258 cm

5 0/10 5/10 8/10 10/10
12 0/10 1/10 2/10 5/10
20 0/10 0/10 1/10 1/10
30 0/10 0/10 0/10 0/10

R2 EREHZTFAEHER

Table2 Wetcontaminated insulator without corona ring

D/em L=101ecm [L=193 em  L[=232cm  L=258 cm

5 0/10 2/10 5/10 5/10
12 0/10 0/10 0/10 2/10
20 0/10 0/10 0/10 0/10
30 0/10 0/10 0/10 0/10

— J 3

E7 EBSEFBETHNEITRE
Fig. 7 Flashover process of wet and polluted

composite insulator
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Table 3 Wet contaminated insulator with corona ring

D/em L=61/cm  L=155/cm L=215/cm L=238/cm

5 0/10 0/10 0/10 0/10
12 2/10 2/10 2/10 2/10
20 5/10 5/10 5/10 5/10
30 8/10 8/10 8/10 8/10

F4 EBFHEFAEHER

Table4 Wetcontaminated insulator without coronaring

D/ecm L=61lcm [=155cm L[=215cm [=238 cm

5 0/10 0/10 5/10 5/10
12 0/10 0/10 5/10 5/10
20 0/10 0/10 0/10 1/10
30 0/10 0/10 0/10 0/10

W E A WTEUR 5 000 Wi/s , FLAICEE 10 T2 Pl 58 1% 1
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SE TV X5 BEMSLE AN T SIIES
RAR—FEW ., XERNESREEA4% T2
P K, A2 B L B 1 5 e )N, PR O A T
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Table 5 Clean insulator

D/em L=61lcm [=155c¢m L=215cm [=238 cm

5 10/10 10/10 10/10 10/10

12 2/10 2/10 3/10 5/10

20 0/10 1/10 2/10 2/10

30 0/10 0/10 0/10 0/10
x6 BRITHZTF

Table 6 Polluted insulator
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Fig. 8 Flashover process of wet and polluted

composite insulator
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Table 7 Guano flashover probability in different

conductivity and volume

w(puSem™)  [=177em L[=193cm [=203 cm [=213 cm

4500 0/10 0/10 0/10 0/10
5500 0/10 0/10 2/10 2/10
6 500 0/10 3/10 3/10 5/10
7 500 5/10 5/10 8/10 10/10

U S SR 1l T 5 X e 2% - 15 38
INEZERRE IR . PRI ZE SRR I B i s Bl 0 R
FHAHF P R e 15 B 5 da 21 A TR 50, SN I 32
WHE 20 C, ZIFKEE N 36.2 mPa-s,20 mL & 2%
XL 9 B KR P B 193 em, FY&FEEI A 5 em.
W RE VR RN 52% .65% .78%.96% ., XI5 LK 8.

*8 ARBSEIMZEETBHEHRNEHEE

Table 8 Guano flashover probability in different

conductivity and humidity

w/(nS+em™)  RH=52% RH=65% RH=78% RH=96%
4500 0/10 0/10 0/10 0/10
5500 0/10 0/10 0/10 2/10
6 500 0/10 3/10 5/10 5/10
7 500 8/10 10/10 10/10 10/10
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