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The ITER tokamak is to have the world’s largest EC system, which will
consist of 24 MW installed at 170 GHz for 3600 seconds generated by 24
gyrotrons. The power is then transmitted via 24 transmission lines
(typically 110 m to 160 m in length) to one equatorial and four upper
launchers with an injected power of 20 MW. The design of the ITER EC
system is guided by experience from existing EC systems, aiming at
improved functionality, reliability and availability of ITER EC system.
However, the ITER EC system faces new challenges not encountered
previously. Long pulse operation requires active cooling of all
transmission components to limit strain, deformations and higher order
modes generation. The application of high power long pulse operation
may also damage in-vessel components, if there is a non-negligible
fraction of non-first pass absorbed power. The effective absorption
throughout all plasma phases will range from virtually zero (at plasma
initiation) to 100%. The stray power radiated in the vacuum chamber is
estimated as a first step toward mitigating potential harmful consequence
to in-vessel structures and diagnostics. Power loading of the chamber
walls (peek power and average power density for straight beam
propagation in the empty chamber) and diffuse stray radiation effects are
simulated to infer suitable strategies to avoid damages to first wall and to
microwave sensitive components.




