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 Injection and controlling noble gas impurities are an important issue for ITER and future 

fusion reactors since reduction of heat flux toward diverter can be achieved by well-controlled 

injections of gaseous impurities such as Ne, Ar and Kr. Impurity seeding for radiative divertor 

and detachment has been investigated by many researchers, but the effect of impurity seeding on 

ELMs has not been studied widely. In this study, a dedicated experiment injecting Kr gas in the 

divertor region was conducted in KSTAR H-mode plasmas and strong mitigation or suppression 

of ELMs were observed after Kr seeding. The discharge condition was 0.5 MA of plasma current 

and 2.5 T of central toroidal magnetic field. ECH was also applied to control the core Kr 

impurity accumulation during seeding based on previous control experiments in KSTAR [1,2]. 

The amount of injected Kr was varied by changing voltage and opening time of the piezo valve. 

ELM crashes were suppressed by intermediate level of Kr seeding (~1.75x1019 particles) with 

slight degradation of electron density, core temperature and stored energy, while there was no 

effect on ELMs at low level of Kr (~8.75x1018 particles), and longer suppression and disruption 

at high level of Kr (~3.50x1019 particles). It is noted that stable suppression of ELM without 

disruption was achieved with ECH applied at the high level of Kr. In this case, core electron 

temperature was not degraded significantly. Kr emissions were measured by multiple arrays of 

SXR and VUV spectrometer systems, which give temporal and spatial information on Kr 

transport. Analysis results by the SANCO impurity transport code will be presented to provide 

Kr transport, density distribution in the core under various injection conditions, and to 

understand the role of ECH on Kr transport and its core accumulation. 
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