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ITER operation in its high fusion performance DT scenarios relies on the achievement of the 

H-mode confinement regime, which is expected to lead to the quasi-periodic triggering of 

ELMs (Edge Localized Modes). The energy fluxes associated with natural (or 

‘uncontrolled’) ELMs are expected to produce excessive erosion and/or superficial surface 

damage on the plasma facing component and large W influxes due to sputtering during the 

ELMs. Controlled triggering of ELMs by the injection of small deuterium-ice pellets at 

frequencies significantly exceeding those of uncontrolled ELMs is one of the foreseen 

schemes to control ELM energy losses, divertor power fluxes and W production during 

ELMs. Although the technique has been demonstrated to decrease ELM energy loss 

successfully in ASDEX Upgrade [1], JET [2], and DIII-D [3], uncertainties still remain 

regarding the physics understanding as well as of the consequence of its application, such as 

localised power loads associated with this technique [4]. The non-linear MHD simulations 

with the JOREK code show that the size of the pellet required to trigger an ELM depends on 

the pressure of the plasma in the pedestal plasma when the pellet is injected; for 15 MA 

plasmas it is necessary to increase the pellet size by a factor of 1.5 (in number of particles) to 

trigger ELMs for a pedestal pressure of 75 kPa compared to 112.5 kPa (note that for the 

pedestal assumptions in these simulations the pedestal pressure leading to spontaneous 

triggering of ELMs is 150 kPa). In these simulations it has also been found that the 

magnitude of the ELM energy loss is strongly correlated with the pedestal plasma pressure 

(lower at lower pressures) rather than with the size of the pellet that is required for triggering 

(larger at lower pressures). Studies to determine the most efficient pellet injection geometry 

have been carried out by comparing injection from the low field side and high field side in 

ITER. In agreement with previous findings from DIII-D [6], HFS pellet injection is found to 

be more effective for ELM triggering. Smaller pellets are required to trigger ELMs in the 

same plasma conditions if injected from LFS than for HFS. The dependence of divertor 

power deposition characteristics on pellet size and injection geometry will be presented. An 

initial evaluation of the viability of using solid impurity pellets for ELM triggering in ITER 

will be presented. 
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