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Analysis of experiments in magnetic confinement fusion devices and projection of new machines requires integrated consideration of all relevant phenomena (such as transport, heating, turbulence study and so on) altogether rather than separately.

In a present report presented are the first results of integrated modeling of transport phenomena in Russian Globus-M tokamak. Self-consistent profiles of plasma density and temperature from magnetic axis up to first wall constructions are obtained. Previously the transport equations were solved in the core region (from magntec axis to the separatrix) and in the edge region (from some flux surface at several cm inside the separatrix to the first wall) separately. Such an approach is caused by the possibility to derive a 1D equations for the core transport, while the edge region is considerably two dimensional.
The disadvantage of such a separation is, for example, that setting a boundary conditions for a core transport problem is impossible without solving the edge problem, and vice versa. On the contrary, the integrated modeling means solving the transport problem in the whole tokamak and obtaining such profiles of density, temperatures and fluxes, which may be carried on self-consistently from the core region to the edge and vice versa.

In the present report used are the numerical code ASTRA for solving 1D core transport problem and the numerical code B2SOLPS 5.2 for the edge problem. A subject for modeling was ohmic H-mode discharge in spherical tokamak Globus-M. The computational areas for two codes intersect in a ~3 cm wide (measured at outer midplane) layer, the outer boundary of 1D computational area coincide with a pedestal on density profile. Searching for self-consistent boundary conditions was performed in iterative manner, i.e. at the each next step the boundary conditions for one problem were taken from a solution of another problem from previous step, and so on until the iterative scheme converges.

As a result, the integrated modeling was performed, and the self-consistent profiles of density, electron and ion temperatures, radial electric field and other profiles were obtained. It may be conclude that in the core region (at least inside from magnetic axis to the pedestal) the ion heat conductivity and radial electric field are in good agreement with a prediction of neoclassical theory.

In the future it is planned to perform the integrated modeling of Globus-M discharges in different regimes and of discharges in other Russian and abroad tokamaks.
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