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Tokamak disruptions represent a potential risk to large size devices in terms of forces on the vacuum 

vessel and heat loads deposited on the plasma facing components. The control system of such devices 

must thus embed a system for imminent disruption detection (with sufficient warning time) that will 

trigger mitigation actions if disruption avoidance has failed. Disruptions are often preceded by a 

phase of growth of magnetohydrodynamic (MHD) instabilities, responsible for the loss of plasma 

confinement once a critical amplitude of the perturbation is reached. Often, MHD modes are locked 

at the onset of the thermal quench, however, the locked phase can be preceded by mode rotation. 

Experimental observations at JET and ASDEX Upgrade (AUG) show that the initial growth phase of 

the locked mode amplitude can be followed by a growth-less endurance of the mode within the 

plasma. A question to be asked is thus what physical parameters determine the time interval between 

the onset of the locked mode and the thermal quench. 

This study used a database of >290 JET ITER-like wall and >400 full-W wall AUG 

disruptive discharges. The time to disruption, the temporal interval between the detection of the 

locked mode and the onset of the thermal quench, has been analysed for various detection thresholds 

from 10% to 90% of the experimental critical mode amplitude. A major finding is that the time to 

disruption is a factor 5-10 shorter in AUG compared to JET for all levels of detection thresholds. The 

paper will investigate the origin of this significant difference. Causes of disruptions were identified 

and discharges were grouped in classes based on the disruption cause. Analysis indicates that the time 

to disruption depends on the specific disruption class. In a significant fraction of the JET and AUG 

discharges the mode was still rotating at the moment of the thermal quench onset, which motivates a 

further study of the critical amplitudes of rotating MHD precursors. Ultimate goal of the study is to 

scale warning times based on locked and rotating MHD modes to ITER. 
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