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Fig.1 Working principle of ERM
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Fig.2 Electromagnetic coupling double-coil model
equivalent to ERM
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Fig.3 Electromagnetic coupling double-coil structure of ERM
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Fig.4 Simulation flowchart of ERM
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Table 1 Electrical parameters of DC 1 000 V/400 A
ERM prototype
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Fig.5 Influences of inner diameters on velocity and
displacement curves
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Fig.6 Influences of number of repulsion windings on
electromagnetic repulsion and displacement
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Table 2 Variation of main parameters of ERM along
with change of value of

K R,/mQ L. /pH i/ty,  dM/dz/(H-m™")
0.3 75 11.0 -0.63 -0.001 45
0.5 61 9.3 -0.70 -0.001 30
0.7 54 8.4 -0.75 -0.001 20
1.0 49 7.6 -0.79 -0.001 10
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Fig.7 Influence of radial thicknesses of repulsion coil on
repulsion and displacement
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Table 3 Variation of main parameters of ERM along
with change axial thicknesses of repulsion coil

a/mm R,/mQ L,/pH i/i,  dM/dz/(H-m™")

1 105 7.3 -0.82 -0.001
2 75 7.8 -0.79 -0.001
4 55 8.5 -0.74 -0.001
6 45 9.1 -0.69 -0.001
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Fig.8 Influence of axial thicknesses of
repulsion coil on repulsion
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Optimization analysis of structural parameters of ERM based on

electromagnetic coupling double-coils model
WU Jin,ZHUANG Jinwu, YUAN Zhifang
( Department of Electrical Engineering,Naval University of Engineering, Wuhan 430033, China)
Abstract; Aiming at the problem that the existing equivalent calculation methods of ERM ( Electromagnetic Repulsion
Mechanism) cannot be applied effectively, an equivalent calculation method based on electromagnetic coupling
double-coil model is proposed. The equivalent model mainly includes two parts, driving circuit and induction circuit.
In addition to the basic circuit equations, the calculation of electromagnetic repulsion and mechanical motion is intro-
duced. Through reasonable simplification ,the skin depth,coil resistance, coil self-inductance and mutual inductance
in the equivalent model are identified. On this basis, taking a prototype of a 1 000 V/400 A ERM as an example, the
influence of inner diameter, radial thickness, turns of repulsion coil and axial thickness of the two coils on the mecha-
nism efficiency and active cell travel are systematically analyzed by using the discrete algorithm of time-domain itera-
tion. The obtained regularity knowledge can effectively guide the optimal design of ERM.
Key words  circuit breaker ;electromagnetic repulsion mechanism ; electromagnetic coupling double-coil model ;mecha-

nism efficiency ;active cell travel ; mathematical model



