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M3D-C1 modelling of C-pellet disruption mitigation in NSTX-
U1 CESAR CLAUSER, STEPHEN JARDIN, Princeton Plasma Physics Labora-
tory, BRENDAN LYONS, General Atomics, NATHANIEL FERRARO, Princeton
Plasma Physics Laboratory, ROGER RAMAN, University of Washington — Disrup-
tion mitigation systems are among major challenges for ITER and future tokamaks.
An electromagnetic pellet injection mechanism has been proposed that would offer
a fast response time and high enough speed to deposit payloads in the plasma core
[1]. The NSTX-U team is interested in testing this concept. In support of this
interest, and to understand the underlying physics, simulations that can predict the
evolving plasma in these conditions have been performed. The M3D-C1 code has re-
cently incorporated the KPRAD radiation model and a pellet injection module [2,3].
We have performed simulations modelling single C-pellet injections in NSTX-U. To
do this, a Carbon ablation model was incorporated in M3D-C1 and tested in an
ASDEX-U-like discharge for which data existed [4], obtaining excellent agreement.
Next, we performed a convergence study for NSTX-U covering different modelling
parameters. We show the sensitivity of the induced thermal quench and other rele-
vant quantities on the physical input parameters and the numerical resolution. [1]
R. Raman et al., Nucl. Fusion 59 016021 (2019) [2] B. Lyons et al., Plasma Phys.
and Contr. Fusion 61 064001 (2019) [3] N. Ferraro et al., Nucl. Fusion 59 016001
(2019) [4] V. Sergeev et al., Plasma Phys. Rep. 32 (2006) 363
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