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This report is devoted to the numerical research for the current ramp up scenario and achievement of the steady state regime in the thermonuclear neutron source based on the spherical tokamak (TIN-ST) [1]. DINA-ASTRA code is used for the calculations which includes the description of the two dimensional free boundary evolution with the DINA code [2], and graphical user interface of the ASTRA code [3]. The model also includes the ion and electron transport, input power and current drive by the neutral fast beam, the RF heating and the poloidal flux source from the solenoid and the control coils. The constrains for the input power, currents in the coils and runaway electrons are taken into account. 

The vertical displacement stability analysis is carried out for different plasma configuration with the passive coils and conductive vessel taking into account [4]. The high elongation configurations up to k ~ 3 are analysed. The neutral beam DINA block is benchmarking with the Monte Carlo NUBEAM code [5], which was already used for the calculations of the steady state regime in TIN-ST [1].

The requirements for the critical parameters such as input power, energy confinement time and the velocity of the current ramp up are obtained as a result of the numerical analysis. The base scenario for the current ramp up in TIN-ST for the evolution of the discharge current, the control coils currents, the plasma density and the input power is proposed. 
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