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Water film
1
is effective material of ice, icicles and snow accreted insulators on their insulation 

characteristics. The conductivity of water film on ice and icicles performs significantly in the 

process of insulation decease and then flashover mechanism of ice and icicles accreted insulators. 

Direct measurement of the conductivity of water film on ice and icicles is severe measurement. 

Therefore, we measured the conductivity of water film indirectly as the estimation supposed 

from data of dripped water from water film on ice and icicles accreted insulator sheds. 

 

The experiments were carried out in cold 

room under experimental conditions as fol-

lows: temperature in cold room = -6 ºC, wind 

speed = 5.3 m/s, icing period = 30 min., con-

ductivity of salt water for icing = 450 µS/cm, 

measurement interval of conductivity for 

dripped water from water film = 5 min.. Data 

were collected with PC acquisition system. 

Specimen insulator is a chain of 3 suspension 

insulators with 250 mm ø sheds installed in 

suspension situation.  

 

Fig. 1 shows one of the results that shows the 

relationships between temperature in cold 

room and conductivity of water dripped from 

water film on ice and icicles depending on elapsed time. The conductivity is higher than the salt 

water during icing period because of the mechanism of ice crystal formation from water includ-

ing impurity, as a salt particle. However the conductivity during melting period around T = 0 ºC, 

was much higher than that during icing period because of melting of ice including high concen-

tration of salt particles during melting period in figure. Maximum conductivity was about 1800 

µS/cm that is 4 times higher against that of salt water. Therefore, it is seen clearly that severe 

electrical insulation conditions for ice and snow accreted insulator are around 0 ºC of tempera-

ture after icing and snowing. 
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Fig. 1: Conductivity of water dripped from water 

film formed on ice and icicles accreted insulator 

sheds depending the elapsed time from icing and 

melting processes using salt water of which the 

conductivity is 450 µS/cm. Icing:0-30, Melting:30-. 




