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• Ecological transition → reduce greenhouse gas emissions from high-voltage circuit breakers

• Compliance with environmental standards → Reduction in the use of SF6 in applications by 2030 [START_REF]17 mai 2006 relatif à certains gaz à effet de serre fluorés[END_REF].

• Graph: comparison of the impact of greenhouse gases on the environment [START_REF] Geic | Technical Summary, IPCC-ARG-WGI Full Report[END_REF].

The AEPPT team at Laplace (1) and Siemens Energy (2) are working together to develop and characterize plasma medium within circuit breakers.

To understand the physical phenomena occurring in HV circuit breakers in vacuum using a numerical approach. Modelling high voltage arcing in a vacuum. 

Conclusion:

The simulation results are consistent with the literature in a subsonic and stationary arc mode. The supersonic mode needs to be developed as well as the transition between the two regimes. Studies need to be carried out on the contribution of radiation and electrode ablation. A more complex geometry should be considered so that the results can be closer to reality. We will also try to vary the inter-electrode distance by a few centimeters to observe its impact on plasma quantities.

Context and objectives

The arc constriction will be attenuated

Homogeneous distribution of the ion density in the plasma

Increase of the B AMF

Quantifying the proportion of ablation in a vacuum arc is relatively complex.

Increase of erosion rate = increase in the amount of metal vapor.

Fields ion density of the plasma.

The amount of Cu+ and Cu++ ions is higher and the number of collisions between charged particles increases.

The vacuum arc in subsonic regime and in stationary → 2003 paper by E.Schade and D.L.Shmelev [START_REF] Schade | Numerical simulation of high-current vacuum arcs with an external axial magnetic field[END_REF] The temperature profiles of the electrons and ions in the inter-electrode space, and then the corresponding particle densities.

The maximum reached by Te is 7.1× 10 4 K high value compared to the literature

The electron and heavy densities are consistent with the literature results and are close to the cathode

The important thing is to realize the impact of some parameters on the physics of the arc. a) bell Arcing during vacuum break I peak = 30 kA Diffuse arc (subsonic) [START_REF] Schade | Numerical simulation of high-current vacuum arcs with an external axial magnetic field[END_REF][START_REF] Langlois | On 257 the numerical simulation of the diffuse arc in a vacuum 258 interrupter[END_REF][START_REF] Braginskii | Transport processes in a plasma[END_REF] d