
27th IAEA Fusion Energy Conference - IAEA CN-258
Contribution ID: 553 Type: Poster

Tungsten control in NBI-dominant H-mode
discharges in EAST tokamak
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In EAST tokamak, H-mode discharges have been obtained without a basic change at various heating con-
ditions after installation of tungsten monoblocks at upper divertor. Recently, a reproducible long pulse H-
mode operation with sufficient tungsten suppression has succeeded for both electron cyclotron resonance
and lower-hybrid wave heated discharges and various experimental approaches are also attempted for the
tungsten suppression. In discharges dominantly heated by NBI, however, the long pulse H-mode operation
has been often restricted by appearance of the tungsten accumulation. Therefore, an exploration of experi-
mental scenarios capable of avoiding the tungsten accumulation is urgently necessary for achievement of the
long pulse H-mode discharge with NBI heated high-performance plasma. In the present work, control of the
tungsten accumulation in the H-mode discharge with NBI-dominant heating is studied in EAST by measuring
tungsten spectra and those radial profiles in extreme ultraviolet (EUV) range at 20-500Å.

In order to control the tungsten accumulation in NBI H-mode discharges, experiments have been done by
superimposing the LHW heating. One of the experiments is carried out by changing the 4.6GHz LHW power
intermittently injected in the NBI H-mode discharge. When the LHW pulse is switched on, plasma particles
immediately start to pump out. The tungsten concentration is largely reduced in the plasma core, while the
tungsten concentration in the plasma outer region does not change so much. Similar behavior is also observed
in the radiation loss. In addition, two-dimensional radiation distribution show that the tungsten accumulates
at a very narrow region in plasma core (ρ<0.2) during the NBI phase and considerably flattens during the
LHW pulse. These results clearly indicate a change in the tungsten transport in the NBI H-mode discharge. A
series of experiments are completed by changing the LHW injection power in the NBI H-mode discharge. As
a result, a sufficiently reduced tungsten concentration is obtained at P_{LHW}/P_{NBI} ~1.0, e.g. by an order of
magnitude. The beneficial role of LHW injection observed for the first time in EAST is very similar to results
of on-axis ECRH and ICRH in ASDEX-U and JET. The tungsten transport in the present experiment is being
analyzed with a simulation code.
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