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Pellet injection is currently the most efficient technique for plasma core fuelling, still an 

unresolved issue on the path to steady state operation in large magnetic-confinement fusion 

and a critical topic for helical-type devices due to the predicted particle core depletion [1]. 

In order to achieve deep deposition, and hence high efficiency, injection parameters and the 

geometry need to be optimized. For this, simulations are carried out for a specific device.  

In this work, pellet injections are simulated for the stellarator Wendelstein 7-X (W7-X) [2] 

using the HPI2 code [3, 4], recently implemented for this device. As part of this, a script 

was added to handle the possibility of the plasmoid leaving, either partially or totally, the 

plasma boundary during the homogenization phase. Results obtained with this code are 

used here to quantify the High and Low Field Side (HFS, LFS) injection efficiencies for the 

blower-type injector [5] that is planned for use during the OP1.2 operational phase. The 

higher (~50 %) efficiency of HFS injection, with respect to LFS, is made evident by the 

simulations. In addition, simulations are used as input to design a new pellet injector, 

optimized to W7-X parameters, as well as to identify a suitable port. For this, pellet size 

and velocity are varied and injections from two different ports are simulated for two plasma 

density and temperature scenarios, which are the high-temperature and the high-density 

cases. Finally, HPI2 is being adapted for the stellarator TJ-II [6]. Given the large pellet 

injection database available for TJ-II [7], it presents itself as an ideal tool for benchmarking 

the HPI2 code implemented for W7-X and for comparative studies between stellarator 

devices.  
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