The TCV-X21 case

Accurate modelling of cross-field turbulent transport in tokamak's edge plasma remains a challenge, many key experimental features such as edge transport barriers formation being still hard to simulate, especially for ITER size tokamaks. Being able to predict the SOL width or the power load imbalance between inner and outer divertor legs even for today's JET size tokamaks

is still an open issue. First principle modelling of edge plasma turbulence is thus today a very active topic in the fusion community.

The edge plasma code SOLEDGE3X [H. Bufferand et al., Nucl. Fusion 61 (2021), 116052] 

Simulation setting

First attempt for full-scale TCV simulation with neutrals.

Simulation parameters:

• Recycling coefficient set to 90% (quite low to speedup convergence given 𝜏 ∼ 

First

  /Zhdanov equations for a multi-species plasma in 2D or 3D geometry. fSOLEDGE3X is coupled to several neutral models : fluid neutrals of kinetic neutrals via coupling with EIRENE.

  aims at simulating plasma transport and plasma turbulence in the edge plasma based on a fluid description. In this poster, we present first SOLEDGE3X simulation results of the so-called TCV-X21 case [D.S. Oliveira et al., Nucl. Fusion 62 (2022), 096001], a series of diverted ohmic L-mode discharges on TCV designed as a dataset for edge turbulence codes validation. The simulation includes plasma recycling and impact of neutrals on edge plasma turbulence. IRFM, Cadarache, St-Paul-Lèz-Durance, France 2 PIIM, Aix-Marseille University, CNRS, France 3 M2P2, Aix-Marseille University, CNRS, Centrale Marseille, France
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  Fig 1. SOLEDGE3X mesh