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In transient events in long-pulse regimes of ITER operation 1[]
, , as shown by the self consistent 1.5D transport simulations with the ASTRA code 2[]
, the temperature Те(0)~30 keV may be attained for which the one-dimensional (over magnetic surfaces) distribution of the net radiated power density of electron cyclotron (EC) losses in the central part of plasma column, PEC(0), becomes equal to that of auxiliary NBI heating. Under these conditions the power losses for EC radiation can have a significant impact on the discharge evolution 3-5


[ ADDIN EN.CITE ]
.

At such a high temperatures in ITER, the EC radiation power, incident on the plasma after reflection from the first wall, attains ~20 MW 3-4[]
, that is close to the planned power of injected EM waves for the EC resonant heating (ECRH) and EC current drive (ECCD) (e.g., to suppress the neoclassical tearing modes and the sawtooth oscillations). 

The above requires the development of more accurate methods of calculation of all processes in ITER related to plasma-produced EC radiation. As a part of this research program we developed an algorithm for self-consistent calculation of the EC losses and kinetics of EC heating and EC current drive in a tokamak-reactor. The proposed algorithm is based on an iterative self-consistent calculation of two basic components of the problem: (a) calculation with a kinetic ECRH/ECCD code (the OGRAY code 6[]
 or other similar code, see the benchmarking of such codes in 7[]
) of the electron space-velocity distribution function for a given external EC radiation at low harmonics of EC fundamental frequency (n=1, 2) and for intensity of the EC radiation at high frequencies (harmonics n≥3), calculated by the CYNEQ code 8[]
, (b) calculations by the CYNEQ and ECRH/ECCD codes, respectively, of power density losses for the plasma-produced EC radiation and the power density heating, using in both caclulations a non-maxwellian electron velocity distribution function calculated by the kinetic code. 

This work is supported by the RF State Corporation “Rosatom”.
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