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The realization of controlled plasma termination
towards off-normal events in EAST PCS

The termination of a discharge may be caused by plants faults or off-normal plasmas events, e.g. plasma
current error, neoclassical tearing modes or vertical displacements events. In order to avoid plasma disruption
and protect the tokamak device, real-time off-normal event detection and handling is realized in plasma control
system (PCS). In EAST PCS, the common strategy for off-normal event handling is switching the normal
execution sequence to shutdown sequence with zero commands output to all the actuator systems, e.g. power
supply system, gas puffing system and heating systems. The reason to abandon plasma control during the
new switched sequence is the difficulty to set suitable plasma parameter targets in the GUI before shot, since
the off-normal event trigger time is uncertain. In this paper, a new event handling trajectory is proposed
and implemented in PCS. The plasma current and shape are kept being controlled during termination phase
instead of outputting zero commands. The plasma current target is calculated in real-time with a preset
current ramp down rate and the measured value, which is then feedback controlled using the same PID control
parameters as set in normal execution sequence. While for plasma shape control, although the plasma shape
at switching time is unknown before shot, a target shape parameters are set with lower elongation at several
hundred milliseconds after the switched control phase starts. Thus, the target shapes between the termination
phase starts (off-normal event happens and sequence switched) and the first target shape (several hundred
milliseconds after the switched control phase starts) are calculated with linear interpolation from the actual
plasma shape at the switching time. The plasma shape is transitioned smoothly for stable PEFIT/ISOFLUX
control. Such trajectory is realized in 2019 EAST experiment with successful plasma current and shape control
at the current ramp rate -0.2MA/s and elongation from 1.65 to 1.5. Further research is undergoing for more
event detection and better handling strategy.
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