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Electromagnetic force acting on the arc in HSCB and its dependence on the shape of the arc
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In our previous study, the electromagnetic force acting on the arc of high speed circuit breaker
(HSCB) was investigated by finite element analysis. As the arc composes the loop circuit, the
electromagnetic force to expand the major radius of the arc acts on the arc. It was shown that
the current distribution in the arc influences the value of electromagnetic force strongly. In this
paper, the dependence of the minor radius of the arc on the electromagnetic force is calculated
in detail. The expanding force of the arc with 1mm radius is about 1.5 times larger than that of

the arc with 10mm radius,
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Fig.1 Analytical Model for FEM Analysis
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Table 1 Analytical Condition

Case # | Diameter Gt Case # Diameter .
Density Density
Casel 2 6369A/mm* | Case6 12 177A/mm?
Case2 4 1592A/mm® | Case7 14 130A/mm’
Case3 6 708 A/mm’ | Casc8 16 100A/mm’
Cascd 8 398 A/mm’ Case9 18 79 A/mm’
Case5 10 255 A/mm’ | Casell 20 64 A/mm*
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Fig.3 Relation between the arc radius and
electromagnetic force
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Fig.2 Magnetic flux density distributions around the arc
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