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The thermal and magnetic energies stored in ITER plasmas necessitate a highly reliable and 

efficient mitigation scheme for plasma disruptions. The mitigation technique that is most 

advanced and has been chosen for ITER is the injection of high-Z impurities for the 

dissipation of magnetic, thermal and runaway electron energy. In recent years, substantial 

efforts have been undertaken in both experiments and modelling to improve the 

understanding of disruptions, the physics processes involved in mitigation and the 

optimization of the mitigation efficiency. There is now a much more mature qualitative, but 

also quantitative, understanding of the mitigation of electromagnetic and thermal loads. 

However, and especially with respect to runaway electrons, identifying a suitable mitigation 

scheme for ITER presents substantial challenges.  

Disruption mitigation in ITER has to ensure that: a) a high fraction of the thermal energy is 

radiated, b) the dissipation of magnetic energy is fast enough to prevent heat loads and halo 

currents, but not so fast as to generate excessively high eddy currents, and c) runaway 

electron generation is avoided or, if avoidance is not possible, that the magnetic and kinetic 

energy stored in the runaway beam is dissipated on a fast timescale. Each of these 

requirements needs a specific impurity species, quantity and injection scheme. Numbers 

obtained from modelling and theory will be compared to those from experiments.  

Extrapolation of these towards ITER remains a particular challenge and the needs for further 

R&D will be highlighted. In this respect, the implementation of a shattered pellet injector at 

JET through a joint international effort involving EURATOM, US DOE and the ITER 

Organization will be an essential step forward.  

In addition to an effective mitigation system, successful operation of ITER and a timely 

achievement of its objectives require careful disruption management. Target values for the 

disruption rate and the mitigation success rate will have to be defined for each of the different 

operational phases, to ensure that the nominal lifetime of tokamak components can be met. 

These rates will be challenging and can only be achieved with a highly reliable scheme that 

predicts and detects forthcoming disruptions on timescales compatible with the reaction time 

of the mitigation system itself.  
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