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In order to mitigate the risks associated with the fabrication of the ITER divertor, relevant
tungsten plasma facing components will be tested under realistic ITER load case conditions on
WEST (Tungsten-W Environment in Steady-state Tokamak), with heat fluxes of 10 MW/m? for
up to thousand seconds. The workhorse scenario allowing to reaching such heat fluxes relies on
three Continuous Wave (CW) Ion Cyclotron Resonance Heating (ICRH) antennas, designed to
operate up to 3 MW each for 20 s and 1 MW each for 1000 s. The design of the WEST ICRH
antennas is based on a previously tested load-resilient prototype equipped internal vacuum
matching capacitors. The design was optimized to improve the coupling performance while
adding CW operation capability by introducing water cooling in the entire antenna. This unique
combination allows the WEST ICRH antennas to bridge the technological and operational gap
towards the ITER ICRH system, both in terms of high power / high electric field operation, but
also in terms of RF sheaths physics, real-time matching algorithms and antenna heat flux
monitoring.

The ITER ICRH system is designed to couple 20 MW (10 MW each from two antennas) of RF
power in the 40-55 MHz frequency range, during 1000 s, under various plasma conditions with
Edge Localized Modes (ELMs). As the ITER ICRH components must assure a very high
reliability, their qualification requires extensive long duration tests. To that end, CEA has
developed a coaxial CW RF resonator under vacuum, operating in the 60 MHz range, connected
to a 250°C / 44 bars water cooling system, in order to test ICRH components in ITER relevant
conditions of RF currents / voltages and baking temperatures.

This paper reviews the steady-state ICRH system for WEST, currently under fabrication in
collaboration with CAS/ASIPP, as well as the results of the first ITER ICRH RF contacts that
have been tested on the RF resonator at CEA/IRFM. Implications linked to high power handling
in CW operation conditions are discussed, as well as some solutions proposed to deal with them.



