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In terms of plasma-wall interactions (PWI), ITER operation will represent a major 

upscale from existing devices, particularly regarding plasma fluences and associated issues 

such as erosion/re-deposition and material lifetime. In addition, ITER operation will be bound 

by dust and tritium inventory limits imposed by the nuclear license. To ensure the successful 

implementation of the ITER Research Plan [1] within these limits, an intense R&D programme 

led by the ITER Organization has been implemented. 

As a result of this R&D, significant progress has been made in the prediction of expected 

levels of tritium (T) retention.  This has come both from the results of the JET ITER-like wall 

experiment and simulations using the WALLDYN code. In addition, the development of 

improved descriptions of the physics of T trapping in Be co-deposits provides a better insight 

into the efficiency of the T-recovery methods foreseen in ITER. This now allows improved 

predictions of dust/tritium inventories throughout the different operation phases described in 

the IRP and the definition of strategies to ensure its successful implementation. 

On the materials side, emphasis has recently shifted to ensuring sufficient lifetime of 

the first ITER divertor through the development of an operational budget taking into account 

material limits and their modification during operations caused by PWI effects. Dedicated R&D 

has been performed to characterize the recrystallization kinetics of the material to be used for 

the first divertor, and how it is affected by high fluence plasma exposure. In parallel, the 

coupling of thermal, mechanical and particle diffusion/trapping (D,T,He) effects in finite 

element models is improving understanding of the synergy between these effects and their 

influence on the material lifetime. 

The presentation will demonstrate how PWI and plasma operations are coupled and what 

consequences PWI might have on the IRP. Fuel inventory management will be discused based 

on the predicted inventory evolution during the different operation phases, taking into account 

the available wall conditioning techniques and their expected efficiencies. It will be shown that 

based on recent studies of recrystallization kinetics, the divertor lifetime will be sufficient to 

ensure survival to the end of the first extended DT campaigns, if appropriate transient heat flux 

mitigation measures are enforced. The methodology to be adopted in the non-nuclear phases to 

establish model validation and the operational requirements for burning plasmas will also be 

described.  

[1] “ITER Research Plan within the Staged Approach”, ITER Technical Report ITR-18-003 available at: 

https://www.iter.org/technical-reports 
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