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 Extreme loads on the vacuum vessel wall during disruptions is already an issue for JET 

[1, 2]. Their mitigation is an urgent task to be solved to ensure the integrity of plasma-facing 

components in ITER [2, 3]. 

 Recent simulations [4, 5] indicate that two yet undeveloped sensitive areas in the task 

deserve careful study. First is the induction of huge poloidal currents in the wall during current 

quench (CQ) [4]. Second is the generation of large-amplitude force on the wall during thermal 

quench (TQ) [5] at still unchanged net plasma current. It has been confirmed analytically that 

both effects can have a strong impact on the integral forces [6]. Here the analysis is extended on 

the local distributions.  

 The study is focused on analytical calculation of the distribution of the disruption forces 

over the poloidal angle for both TQ and CQ. The presented approach is based on the Maxwell 

equations and the force balance required for plasma equilibrium in a tokamak. The rapid events 

are considered when the plasma-produced field does not penetrate through the vessel outwards 

because of the skin effect in the wall. Finally, the analytical expressions for the local loads on 

the wall are derived within the standard large-aspect-ratio tokamak model. Here, the plasma is 

treated as an axially symmetric toroid separated from the wall by a vacuum gap. There is no 

halo current in such system. The toroidal and poloidal currents in the wall have a purely 

inductive nature. This corresponds, at least, to fast events in JET that produce the 

electromechanical loads predominately due to eddy currents [7]. In other cases, this covers an 

early stage of the disruption before the plasma-wall contact. 
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