MF2-117 AAPPS-DPP2020

4" Asia-Pacific Conference on Plasma Physics, 26-310ct, 2020, Remote e-conference

AAPPS

2 DPPN

Study of pedestal parameters in n =1 RMP ELM-crash control experiments on

KSTAR
Minwoo Kim?, Jaehyun Lee!, Won-Ha Ko?, Sang-Hee Hahn?, Yongkyoon In?,
YoungMu Jeon?!, Wolfgang Suttrop®, SangKyeun Kim* Gunyoung Park?,
June-Woo Juhnt, JongHa Lee?, and the KSTAR team

1 National Fusion Research Institute, 2

Ulsan National Institute of Science and Technology,

3 Max Planck Institute for Plasma Physics,  Seoul National University
e-mail (speaker): minwookim@nfri.re.kr

For reliable edge-localized mode (ELM)-crash control
by resonant magnetic perturbation (RMP) application, it
is critical to understand access conditions to ELM-crash
suppression. Based on the high reproducibility of the
ELM-crash suppression in KSTAR, reliable edge profile
diagnostics, such as Thomson scattering® (for n. and Te)
and charge exchange spectroscopy? (for Ti and Vi Of
carbon impurity), makes it possible to analyze pedestal
conditions for ELM-crash suppression rigorously.
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Figure 1. (@) v~ vs. ne (b) lrmp VS. v&* (C) Vior VS. lrmp
space. Square: ELMy phase before RMP, circle:
ELM-crash mitigation, pentagram: suppression phase.

A discharge database for the pedestal parameter study
consists of 28 discharges having the same RMP coil
configuration (n = 1, 90-degree phasing®). Discharge
conditions in the database are as follows: Br(Rg) = 1.8 T

constant, ggs ~ 4.9-5.5, Ip ~ 500-560 kA, 6~ 0.58 + 0.08,
and x ~ 1.74 £ 0.03. In this study, we focus on the
normalized electron collisionality (") and toroidal
rotation velocity (Vi) on the pedestal top as key
parameters for ELM-crash suppression onset. The
pedestal profiles are quantified by the modified
hyperbolic tangent curve to obtain 1&ped” and Vior,ped.

The ELM-crash suppression data points are distributed
in range of 0.2 < 1 ped” < 1.1 (With Zer =2 assumption)
and Virped > 40 km/s, experimentally confirmed
parameter space of suppression so far in KSTAR. Some
notable points are inferred from the distribution of
suppression data points. I) Most suppression points are
below nepea/Nnew ~ 0.2, where new is the Greenwald
density limit (figure 1(a)). 1) The range of veped,
obtained the suppression, gets wide as Irmp increases
(figure 1(b)). 1) Irwe threshold for ELM-crash
suppression is lower in high Viorpes compared to low

Viorped plasmas (figure 1(c)). However, for the
verification of the above remarks, high-density
experiments and rigorous investigation for the

relationship between Irmp and Vior,ped are necessary.

The pedestal parameter database described here
provides a new feasibility database that contributes to the
study of ELM-crash control in ITER. We plan to conduct
additional experiments in ITER-relevant conditions,
unexplored parameter space in the current datasets,
which make it possible to address the boundary or limit
of suppression window.
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