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Abstract. The paper considers the process of multiparameter optimization calcu-

lation of the structures of a 35 kV polymer-gas busbar and a 24 kV phase-shielded busbar. 
In the context of the development of high-voltage switchgear, the importance of increasing 
reliability, compactness and reducing maintenance costs is emphasized. The study is aimed 
at optimizing the geometric dimensions of current-carrying cores and insulation layers in 
order to ensure compliance with operational requirements for temperature and electric field 
strength. The results of numerical modeling performed using the finite element method are 
presented, where the main attention is paid to the distribution of electric field strength and 
temperature conditions in the structure before and after optimization. The presented results 
demonstrate a significant decrease in the maximum electric field strength and temperature 
in the busbar, which contributes to increased reliability and reduced risk of insulation 
breakdowns. The article can be applied for further research in the field of optimization of 
insulation systems and development of high-voltage equipment, taking into account both 
technical, economic and operational parameters. 

 
Keywords: electric field, high-voltage equipment, numerical modeling, multipa-

rameter modeling, polymer-gas insulation, optimization of insulation systems, temperature 
conditions. 
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 Table 1. 

Permissible working electric field strengths 
under long-term exposure to voltage [10] 
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 Fig. 1. Models of a polymer-gas busbar (a), of a phase-shielded busbar (b) 
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 Fig. 2. Geometric grid for optimization (a); three-dimensional model 

with the definition of the optimization location (b) 
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Fig. 3. Graph of the distribution of the electric field strength in the cross-section
of the linear part before optimization ( ) and after optimization (b)
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 Fig. 4. Distribution of the electric field (a, ) and temperatures (b, ) 
in the polymer-gas conductor before optimization (a, b) and after optimization ( , )  
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 Fig. 5. Temperature distribution in the overhead current conductor structure 
before optimization (a), after optimization (b)  
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