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OUTLINE

Scenario development toward high beta steady-state operation
Improved scenario control and extended operation windows at KSTAR
Further development for advanced scenario (High q,,,,, Hybrid, high-Ti)

3D field physics
Optimal configuration of Resonant magnetic perturbation (RMP) ELM suppression
Validation of the plasma response and adaptive ELM control

Fundamental turbulence and transport
Interaction of MHD & turbulence in transport
Turbulence spreading around magnetic island and avalanche-like transport
Effect of 3D field on transport and MHD

Disruption mitigation
Diagnostics for the Shattered Pellet Injection
Experiments on multiple SPIs
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KSTAR is to address key physics and technical issues for ITER and DEMO

KSTAR superconducting fusion
device
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Overall performances in various operating scenarios

High Ip plasma operation
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Improved Access to High q,,, ( > 2)

Scenario

f o\, StehdygShateb

A Access to high g,,,;,
A Early shaping

A Early Heating & H-mode
transition

A Slow by, ramp during
target formation

A Minimize injection power
and avoid MHD

A Maintain high g,

A Strong dependency of
confinement on g,

A Improved confinement
for broader current profile
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- N W R O e

Target Formation

2352

1, (MA10)

‘ 2.0

—>» High p phase

AN 1 {1 e v SRR P PO
—
©

080

I 11
G (MSE)

o

2 4 6 8

Time (s)
&OAK RIDGE

National Laboratory

J. M. Park, ORNL

20 25 30

g, (MSE)

10 1.5



High | Scenario AchievebnF  Vao2p< 0 at @s =5 but Transiently

A High performance, lowqg,,, 81 scenari o

A Ohmic target formation and rapid by ramp
at the highest li

A Efficient on-axis CD (central ECCD + NB)

A Maintain stability at high by, w/o wall
stabilization

A Robust shape control during rapid by,
ramp achieved

A Feed-forward shape control of X-point
target

A Eliminate long ELM period between H-
mode transition and first ELM: Preheating +
gas puff

A by, > 3 sustained until n = 2 MHD onset

A Confinement and mode onset un#»Q{*(,EﬁlS{D‘?% J. M. Park, ORNL

sensitive to Ip (or ggs)
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