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Nowadays, digital analyze methods is being used to 
decrease research and devolopment costs and also 
used for increasing product quality.  In this project, 
vacuum circuit breaker design analyzed and optimized 
with designed user interface. Main aim of this project is 
getting perfect electric field distribution with 
optimization. And get new design optimizated design of 
the vacuum circuit breaker. 

INTRODUCTION VACUUM CIRCUIT BREAKERS 

A circuit breaker is an electrical switch which is 
operated automatically to protect an electrical 
circuit from damage caused by overload or short-
circuit. 
There are different techniques to interrupt the arc: 
• Vacuum 
• Air 
• Insulating gas 
• Oil 
Vacuum technology has proven itself by replacing 
other arc-quenching media such as SF6 or oil, for 
many switching applications especially in the 
medium voltage sector. 

 

AXIAL SYMMETRY 

ANSYS MAXWELL & VBSCRIPT INTEGRATION 

ANSYS-Maxwell software calculates the 
electrostatic analyze by dividing the 
selected design in maximum count of 
pieces and applying Maxwell Equations 
on every piece of each object, therefore 
it uses a collaboration of Maxwell 
equations and FEM. 

Maxwell software has some predefined functions for Interfacing VBScripts. In 
this project, maxwell software interfaced with VBScript. 

MESH AND ELECTRIC FIELD DATAS PROCESSING 

Maxwell software does not give output 
electric field values of the every nodes. 
ASEPH software get these datas from 
internal files of Maxwell.  
 

Elements, nodes and element 
solutions processed and save files 
for each analyze. 

 

NODES Element 
Solutions 

DESIGN PARAMETERS 

Shield1 Shield2 Shield3 Shield4 

Initial Value Shield1 - % 5 - % 10 - % 10 

1st Iteration + % 2.5 - % 2.5 - % 5 - % 5 

2nd Iteration + % 5 Shield2 Shield3 Shield4 

3rd Iteration + % 7.5 + % 2.5 + % 5 + % 5 

4th Iteration + % 10 + % 5 + % 10 + % 10 

INFORMATION LIMITING PROCESS & OPTIMIZATION 

Dielectric constant of high field vacuum is 
approximately between 20000V/mm-
40000V/mm. In this software this maximum 
value has taken 14000V/mm. Every point over 
this value is a risky point for this software.  
 
 

RESULTS 

Axial Symmetric Design of Vacuum Interrupter 

Vacuum Interrupter Original Design Electric Field Analysis 

Vacuum Interrupter Optimizated Design Electric Field 
Analysis 


