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An overall supervision module has recently been implemented in the real-time control system 

of the TCV tokamak, which distributes different electron cyclotron heating/current drive 

(ECRH/ECCD) launchers to various control missions in real time. In this respect, real-time 

integrated control of neoclassical tearing modes (NTMs), beta values and model-estimated 

safety factor (q) profiles has been achieved in TCV for the first time. In the experiment, the 

power and deposition location of each EC launcher were controlled in real time based on pre-set 

priorities - controlling beta value and q profiles if there are no NTMs, distributing one launcher 

for NTM control once a mode is detected and adding a second launcher if the mode stays longer 

than a given time. Further discussions and upgrades on the supervision module are foreseen. 

To facilitate the integration of NTM controller with various controllers, much effort has also 

been put in the upgrade of the NTM control scheme itself and the understanding of NTM 

physics. The newly upgraded NTM control system is now capable of supervising modes 

located on different resonant surfaces simultaneously and of adding more and more launchers 

on the target mode location if the mode stays longer than a given time. With this new NTM 

controller and the versatile EC system in the TCV tokamak, dedicated NTM control 

experiments have been carried out and interesting results have been obtained. For example, 

study of the destabilization of NTMs (by co-ECCD in plasma center) shows that - in contrast to 

the stabilization of modes (by co-ECCD near the mode location) - higher density tends to 

facilitate the triggering of the modes and there seems to be a marginal density value below 

which NTMs cannot be triggered. More detailed experiments as well as simulations with the 

modified Rutherford equation (MRE) will be done to clarify these effects. 
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