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When solving the problem of equilibrium reconstruction for the purposes of magnetic control at
the initial stage of discharge, the control system uses the reconstructed data of the position of the
plasma column, the coordinates R and Z. Further, after intial ramp-up and at the current flat-top, the
shape of the plasma column if controlled.

The modern concept of controlling the shape of a plasma column is reduced to ensuring the
maintenance of programmable values for the distances (gaps) between the last closed magnetic
surface of the plasma and a number of control points located outside the plasma region [1].

In our case, a neural network is used to reconstruct divertor plasma configurations, which
expands the possibilities of the methodology described in [2].

As a result of simulation of a various divertor's configurations of the plasma colunmn, the signal
data from Rogowski loops for measurement of coil currents and plasma current, from axisymmetric
poloidal flux loops, from tangential magnetic probes for the measurement of local magnetic field,
were used in training the neural network for reconstruction tasks.

The creation of training and testing samples for neural networks was carried out using the DINA
code [3].

The development of a neural network approach for the reconstruction of plasma parameters is
widely used in a number of experiments [4, 5].

As part of the problem of reconstruction, the following tasks were solved:

Selection of the neural networks architecture and algorithm for the reconstruction of plasma
parameters used in the magnetic control system;

Investigation of the possibility of direct restoration of controlled parameters by means of neural
networks;

The neural networks was trained on the calculated values of the gaps between the plasma
boundary and four to five specified points, as well as the distance from the selected points to the
coordinates of the intersection of the surface of the divertor plates by the separatrix;

Testing of the neural networks operation was carried out by modeling the divertor stage of the
discharge scenario in the tokamak T-15MD.
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