PROGRESS ON REAL-TIME DENSITY CONTROL
E CAPABILITY OF THE KSTAR TOKAMAK
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e Establishment of multi-input-multi-output (MIMO) capable H-mode density control system on KSTAR
e Real-time measurement has been improved from mm-Wave Interferometer (mmWI) and far infrared interferometer (FIRI) to
5+ chords infrared two-color interferometer. (TCl)
e Gas puffing (GP), supersonic molecular beam injection (SMBI) and the inboard pellet injection system (PIS) are demonstrated their
working on SISO density controls with different combinations such as basic GPs + mmWI, GPs + FIRI for long pulse H-mode, SMBI+FIRI
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for faster H-mode and pellet + TCI for core fueling on the higher H-mode plasma densities

Real-time Density Measurement Sources Closed Loop Configurations on the KSTAR Tokamak
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e Beginning from the mmW!I and FIRI for basic L-mode and H-mode density measurements in real-time, &
e The 5-chord TCI provides robust real-time density signals including the fast density responses on pellet injections as well as provides the density profile. The . ,H,E
number of TCI chords will be doubled in the near future for more detail profile investigation. i %
e The full actuators are operating on KSTAR tokamak including GPs, SMBI, and inboard pellets. | ! | -
e The fueling efficiencies from GP reduces significantly in higher density plasmas while pellet shows large amount of consumption both in Ohmic (100%) and H- 315 3-20 325 3-30
mode discharges (30%). However, the dramatic degradation of efficiency in H-mode needs to be investigated further. The first inversion from 5-chord TCI showed XY
density rise only at the pedestal top region of the H-mode while strong core peaking of the density profile was observed by firing slow pellets in Ohmic plasmas. S50 0|
3.210 (s
e SMBI is not as efficient as pellets but it is reasonably effective in H-mode for faster and higher fueling of plasmas with moderate efficiencies about 15%. 3220 @
e Pellet-based density control was demonstrated in KSTAR for the first time with the real-time TCl measurements. ~
e MIMO control is capable for the density profile control. It already started with pedestal top height control. ;E
e An advanced control schemes will be applied such as model-reference-adaptive controls for ITER density regulation activities. )
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