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The ITER actively cooled tokamak is the next-generation fusion device which will allow studying the burning
plasma during hundreds of seconds. ITER plasma facing components (PFCs) real-time protection will be
mandatory to minimize operational risks as critical heat flux leading to degradation of PFCs and eventually
to water leak. Thanks to Tore Supra expertise in actively cooled tokamak and long pulse operation, urgent
research and development actions are presented and discussed addressing the feasibility and the performances
of the PFCs protection function foreseen in ITER using a network of wide angle visible and IR imaging systems
(VIS/IR WAVS). Three major steps addressing PFCs protection have been reached. First, the contribution of
reflected light that could disturb themeasurement of surface temperature has been taken into account through
an industrial physic-based Monte Carlo ray-tracing method. Secondly, an integrated software and hardware
framework validated on existing fusion devices has been proposed. In addition, extended functionalities to
analyze and understand in real-time the huge volume of images produced by the VIS/IR WAVS have also been
developed. Finally prototypes of ITER first mirrors have been built and tested with successful first results.
These results demonstrate that a more precise definition of the functional specifications of the entire imaging
system can be obtained addressing both machine protection and plasma performance.
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