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SIMULATION OF ENERGY BALANCE IN TOKAMAK t-15 UPGRADE
Yu.N. Dnestrovskij, S.E. Lysenko, S.V. Cherkasov, A.V. Danilov, A.Yu. Dnestrovskij, A.V. Sushkov
NRC «Kurchatov Institute», Institute of tokamak physics, Москва, Россия, lysenko@nfi.kiae.ru
In accordance with preliminary design, the T-15 Upgrade tokamak has the following parameters: radii R = 1.5 m, a = 0.67 m, elongation k = 1.7, triangularity =0.35, toroidal magnetic field up to Bt = 2 T, plasma current Ip =2 MA, line(averaged density (n = (2-5)× 1019 m-3. The neutral beam injection with the energy Eb = 40-80 keV and the total power QNB ( 6 MW, and ECRH with the total power QEC ( 8 MW are provided for auxiliary heating. The Canonical profiles transport model (CPTM) was used in simulations. It was verified on the MAST spherical tokamak, which has with similar parameters to T-15, and JET experiments [1]. The simplified option of the model, which solves the equations for temperatures Te and Ti, and for the current diffusion with fixed density profile, was used in calculation. The L- and H- modes are reproduced by boundary conditions for temperature and density. The deposited power profile was assessed by simple expressions [2] and calibrated by the NUBEAM code. 

Simulation shows that for deuterium with Eb=80 keV and density (n =2.6 we may expect the following central temperatures:

in the Ohmic (ОН) mode: Te(0) = 2.8 keV, Ti(0) = 1.4 keV;

in the L-mode with QNB = 6 MW: Te(0) = 4.9 keV, Ti(0) = 5.4 keV;

in the H-mode with QNB = 6 MW: Te(0) = 6 keV, Ti(0) = 7.4 keV;
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Figures present the central temperatures, the energy confinement time E and H–factor in the L- and H–modes as functions of the absorbed beam power. 
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