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In the case of stability violation, the vertically elongated plasma in the T-15MD tokamak passes into a vertical displacement event (VDE), which ends with thermal breakdown with the probability of subsequent destruction of the chamber elements. To prevent this phenomenon, optimize the initial phase of the plasma discharge, and control the position of the plasma column, a system for stabilizing the vertical position of the plasma is required. A special winding will counteract the prevention of vertical plasma breakdowns in the T-15MD - HFC (Horizontal Field Coil). The design and application features of this coil impose certain requirements on the speed and quality of control of its power source [1]. To determine the beginning of the vertical displacement, a set of vertical flow sensors is used, which makes it possible to detect a change in the plasma column field during a vertical displacement.
In addition, the special structure of the control loop allows the use of HFC to implement the function of additional field correction. 
This means that HFC power management uses two asynchronous high-speed regulators to reassign the control system priority at any time. To obtain optimal timing values, the control loop is implemented in the FPGA. The presented work describes the general composition and technical solutions that were chosen to implement the HFC power supply and control loop. The described solutions were simulated (both the technical component of the power supply and the proposed control method) using the vertical plasma instability model, which consists of the Kirchhoff equations for HFC [2] and the plasma motion equation. The proposed project uses the same principles as the implementation of the T-15MD plasma control system, so the new solution can be easily integrated into the existing system.
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