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Introduction

Vacuum interrupters (VI) are well established in the distribution voltage level (up to 52 kV) of the electrical power supply system. In order to establish this
technology at higher voltages, which may be desirable to reduce the use of sulfur-hexafluoride, the usual insulating and arc quenching medium in high-
voltage circuit breakers, the dielectric withstand reliability — especially when switching capacitive loads — must be increased. In this contribution, we present
our approach to investigate the field emission currents as well as the micro discharges of commercial VI for test voltages up to 200 kV.
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Field Emission
 Amplitudes in uA...mA range arise during TRV [1], [3]
e Oscillations in the amplitude [1]
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Micro-Discharges (-Particles)

e Particles are present in any vacuum interrupter [3]
e Correlation with manufacturing process [1]
e Correlation with mechanical shocks [4]
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Magnetic Insulation

In order to separate particles and
electrons in the emission current and
to mitigate the effects of an electron
beam at the anode [5], a magnetic
field is applied across the VI’s

Channell: 200mA/div (Total Current)

Test Platform

 Specimen: 72,5 kV commercial VI
(project partner: Siemens AG)

« External insulation: FC-40

HF measurement (24 kV
interrupter, 8 mm gap)

contacts. . .
» Variable gap distance up to 40 mm
Distinction between internal hf Current Design; min. 66 mT * SWitChing VelOCity: 0,2-2m/s
discharge and external e Contact force: up to 3 kN

electromagnetic interference by
evaluating envelope and frequency
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