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Abstract. The article presents the results of studies on the influence of excess 

charges on the outer surface of cast polymer insulation of a 1 kV busduct formed as a result 
of triboelectrification or deposition of ions from a corona discharge on the dielectric 
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strength of interphase insulation. An assessment of the effect of static electricity charges 
on polymer materials of cast insulation was carried out. Calculations have shown that the 
accumulation of static charges on the dielectric surface up to the theoretically possible limit 
in air (  = 26,5 C/m²) leads to distortion of the electric field distribution in the busduct 
and an increase in its maximum value up to Emax = 4,85 kV/mm, which is sufficient to 
cause insulation flashover at the point where the busbars exit the insulating structure for 
connection to a transformer. The electrostatic properties of new epoxy-based composite 
materials with various fillers were investigated to evaluate their ability to accumulate static 
charges on their surface. Experimental studies of electrification of samples of new compo-
site materials by friction and charging in a corona discharge field showed that the maxi-
mum surface charge density achieved under triboelectrification is 1,38 C/m², while under 
corona discharge it is 0.3 C/m². Experiments were also carried out to determine the die-
lectric strength of a 1 kV busduct mock-up with cast epoxy insulation with a silicon filler 
in the absence and presence of static charges on its surface. The experiments showed that 
the presence of charges on the compound surface reduces the insulation flashover voltage 
between the busbars. 

 
Keywords: static electricity charges; busbar; electrification current density; sur-

face charge density; specific surface resistance; specific volume resistance; relaxation time 
constant; insulation overlap. 
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S 2 S =  2 S =  2  
 Fig. 2. Distribution of the electric field strength magnitude in the cutting plane near 

the busbar edges for different values of surface charge density: 
S = 0 / 2 (a); S =  1,38 / 2 (b); S =  26,5 / 2 ( ) 

 

 
 

S 2 S =  2 S =  2  
 Fig. 3. Electric field strength magnitude along the cutting line near the busbar edges 

for different values of surface charge density:  
S = 0 / 2 (a); S =  1,38 / 2 (b); S =  26,5 / 2 ( ) 
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Table 1.  

Investigated samples of cast polymer insulation and their parameters. 
 

/  
 

 
  

s,  
 v,  

 
,  

 
 

1  7,5 1014 2,1 1012 4,18 78 
2  2,3 1015 6,1 1012 7,67 413 
3  1,5 1016 4,0 1013 3,35 1188 
4  1,5 1016 6,3 1011 4,69 26 
5  

 3,0 1014 7,7 1011 6,68 47 
6  7,5 1014 2,0 1012 4,08 71 
7  7,5 1015 7,9 1011 4,20 29 
8  7,5 1015 2,3 1012 4,68 95 
9 ART 7,5 1015 3,8 1013 5,04 1680 
10 MAG 7,5 1015 2,6 1012 4,89 112 
11  3,0 1015 1,8 1012 4,51 74 
12  3,8 1015 1,3 1013 8,82 1016 
13 1472TB 1,7 1015 1,7 1012 4,63 68 
14 

 
 1,4 1015 8,7 1011 6,72 52 

15  1,1 1015 1,9 1012 4,90 81 
 

. 
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 Fig. 4. Arrangement of a charged dielectric sample under the grounded plate 
 of a rotary-type electrostatic field meter 
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 Table 2.  

Results of the study of triboelectrification of cast polymer insulation samples with 
various fillers  

/  
d =  

 
 

 
  S 2 

1  0,27 
2  0,16 
3  0,18 
4  0,26 
5  0,23 
6  0,25 
7  0,38 
8  0,36 
9 ART 0,25 
10 MAG 0,40 
11  0,30 
12  0,31 
13 1472TB 0,31 
14  0,37 
15  0,53 
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 Fig. 5. Electrification of solid dielectrics during contact separation:  

charge recombination due to conduction currents and gas discharge processes 
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 Fig. 6. Dielectric surfaces under an electron microscope with a characteristic  

microrelief: epoxy compound(a), wool fiber (b) 
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 Fig. 7. Presumed result of branched static electricity discharges  
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field: 1  corotron, 2  sample, 3  high-voltage conductor from the SKAT-70M installa-
tion, 4  grounding conductor, 5  grounded foil strip 

-  
. 9).  

 

 
 

Fig. 9. Flashover of cast epoxy insulation with a silicon filler between  
the busbars of a 1 kV busduct mock-up 
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