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Optimization Design of Longitudinal Magnetic Contacts in Vacuum Interrupters with Iron Core
Based on SSA-SVR and NSGA-III
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Abstract: In high-voltage vacuum circuit breakers, the design of contact structure plays a key role in the magnetic field distribution
characteristics as well as the suppression of dynamic instability triggered by electrodynamic repulsive force on the operation of circuit
breakers. To this end, a 3D finite element model of the cup-shaped longitudinal magnetic contact is established in this study, and by fusing
support vector regression (SVR)and sparrow search algorithm (SSA) , six key structural parameters, namely, contact piece slotted length
L;, width L,, radial rotation angle 6,, cup seat thickness W, slant slot up and down rotation angle #,, and slant slot height H, are used
as inputs, and the electrodynamic repulsive force F, the center plane at the peak of the current The SSA-SVR high-precision prediction
model is constructed by taking the electric repulsive force F, the effective magnetic field occupation ratio S at the peak current and the
hysteresis time t, at the center point when crossing zero as outputs, respectively; finally, the Pareto front is generated by NSGA-III, and
the parameter optimization is realized by combining with the TOPSIS method. The results show that: compared with the initial data, the
parameter optimization reduces F from 169.91 N to 105.29 N, S increases from 53.31% to 63.07%, and t, reduces from 1.023 3 ms to
0.789 9 ms, which significantly improves the opening performance and operation stability of the contact.

Key words: vacuum interrupter contacts; electrodynamic repulsion; magnetic field characteristics; SSA-SVR; NSGA-IIl; TOPSIS
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Fig. 2 The effective magnetic field area and distribution for

maintaining the diffusion of the arc at the peak current.
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Table 3 Electric repulsion of each component of the moving

contact
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Table 4 Box-Behnken design of selected experiments and their results

FEAR Li/mm L,/mm 6./(°) W/mm 0,1(°) H/mm F/N S/% to/ms
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