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SOLPS-ITER SOLEDGE3X
domain domain

B Divertor design mainly based on SOLPS-ITER

simulations, domain restricted to common SOL
[R.A. Pitts et al. 2019 NME 20 100696]

B New self-consistent plasma simulations with
numerical grid extended to all plasma-facing
components
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Simulating ITER plasmas with SOLEDGE3X aims at
providing self-consistent up-to-the wall plasmas and fluxes

Motivation:

Provide self-consistent extended grid simulations for ITER,
providing, e.g.:

= far-SOL plasma backgrounds for erosion migration
studies (e.qg. WALLDYN, ERO2)
See R.A. Pitts talk, TI05

= Estimation of first wall heat load  «Physics considerations
for the ITER First Wall

The SOLEDGE3X code and setup: lifetime »

SOLEDGE3X: Mean-field multispecies (Zhdanov closure), 3D-
turbulent or 2D-transport fluid-plasma solver coupled to kinetic

neutrals from EIRENE or fluid neutrals

. i [H. Bufferand et al. 2021 Nucl. Fusion 61 116052]
Simulation setup:

= Based on SOLPS-ITER casesS = Pure-H

(#103027-#103030) 20MW (PFPO-1)
[J.S. Park et al. 2021 Nucl. Fusion 61 016021] =
No fluid drifts

== 2D-transport mode, constant diff.”

coeffs. == Advanced options in EIRENE
Most ¢ i ¢ (elastic ion col., MAR, neutral-
= Most recent magnetic eq. from . col.)

DINA scenarios & wall contour




Improvements had to be made in SOLEDGE3X to enable
simulation of the right physics of cold detached divertors

Collisional electron-ion energy exchange:

Major contributions from molecular ion
H,* near the target:
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Good quality benchmark is obtained between SOLEDGE3X
and SOLPS-ITER

Throughput scan, from attached to partially detached
(colors are different throughputs)

Solid lines:
SOLEDGE3X

Dashed lines:
SOLPS-ITER
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B Some discrepancy in divertor neutral pressure at high

throughput
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migration simulations

Impact of high far-SOL transport (medium throughput):

Outer target Inner target

First wall particle fluxes and energies are key to erosion-

&

Magnetic eq. from recent DINA scenario

2D view of wall
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Summary

B Started to expand ITER simulation database with first SOLEDGE3X runs, including self-
consistent 2D up-to-the-wall plasma description with an extended grid.

B Good guality benchmark on a detachment throughput scan on common simulation domain with
SOLPS-ITER

B First study complete on the impact on particle fluxes and energies in the case of enhanced far-
SOL transport
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