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Time-dependent modeling of dust injection in semi-detached
ITER divertor plasma1 ROMAN SMIRNOV, SERGEI KRASHENINNIKOV,
University of California, San Diego — At present, it is generally understood that
dust related issues will play important role in operation of the next step fusion de-
vices, i.e. ITER, and in the development of future fusion reactors. Recent progress
in research on dust in magnetic fusion devises has outlined several topics of particu-
lar concern: a) degradation of fusion plasma performance; b) impairment of in-vessel
diagnostic instruments; and c) safety issues related to dust reactivity and tritium
retention. In addition, observed dust events in fusion edge plasmas are highly irreg-
ular and require consideration of temporal evolution of both the dust and the fusion
plasma. In order to address the dust-related fusion performance issues, we have cou-
pled the dust transport code DUSTT and the edge plasma transport code UEDGE
in time-dependent manner, allowing modeling of transient dust-induced phenomena
in fusion edge plasmas. Using the coupled codes we simulate burst-like injection of
tungsten dust into ITER divertor plasma in semi-detached regime, which is consid-
ered as preferable ITER divertor operational mode based on the plasma and heat
load control restrictions. Analysis of transport of the dust and the dust-produced
impurities, and of dynamics of the ITER divertor and edge plasma in response to
the dust injection will be presented.

1This material is based upon work supported by the U.S. Department of Energy,
Office of Science, Office of Fusion Energy Sciences, under Award Number DE-FG02-
06ER54852.

Roman Smirnov
University of California, San Diego

Date submitted: 13 Jul 2017 Electronic form version 1.4


