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MOTIVATION

+ Large amounts of runaway electrons are expected to be generated during ITER disruptions (up to ~ 10 MA) [1], the injection of high-Z impurities by Shattered Pellet Injection actually
constituting the most promising candidate for runaway avoidance and mitigation [2]

« Evaluation of runaway current formation and termination during the disruption has been often carried out without including self-consistently the vertical plasma motion eventually

hitting the wall

Aim: a simple 0-D model which mimics the plasma surrounded by the conducting structures [3], and including self-consistently the vertical plasma motion and the generation of
runaway electrons during the disruption, is used for an assessment of the effect of vertical displacement events on the runaway current dynamics

THREE - LOOP MODEL

Three coaxial circular current loops, inductively coupled,

represent the plasma and the chamber wall

(fig. taken from [3])
* 1y, l,: currents in the two inmobile loops (wall currents)
*1,: current in the movable loop (plasma current)

* & = z/a,, : normalized current displ it

plus a static magnetic field created by two constant circular currents |, L

Circuit equations:
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R,, L, resistance and self-inductance of the wall conductors

R, Lp: resi 1ce and self-indt

1ce of the plasma wire

L4, : mutual inductance of the wall conductors

Mutual inductances of the plasma and wall conductors:
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Force-free approximation: \

Runaway generation:
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Plasma current at the time the plasma hits the wall RUNAWAY FORMATION Plasma and runaway current vs n, at the time the plasma hits the wall
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« if 14 > ~1,, penetration of external magnetic energy * The runaway current
leads to an increase of the current at the wall decreases with density
Energy deposited on the runaways SCRAPING-OFF AND CURRENT TERMINATION g, = 2 limit
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Modelling of the scraping-off [5]: current is terminated and the amount of energy
a density ne® = 5 102! m? is assumed at the :EE:tsaI:\i?allonlo:l:r runaways by that time can be
start of the CQ increasing to ne due to a dl, e(;(E“ —ER) 2a y
second impurity injection at At ; ~ f —1I
r a it is therefore an important question if when the q, = 2
stability boundary is crossed additional substantial
« an earlier second injection favors somewhat a / conversion of magnetic into runaway energy may
reduction on the amount of energy deposited on scraping-off term occur [6]
the runaways
« larger temperatures during the scraping-off *** For simplicity, the effect of the injection of impurities has just been accounted for
might be efficient in reducing the power fluxes increasing the density n,. Similar results are obtained by a more accurate treatment
onto PFCs including the effect of the collisions with the free and bound electrons, and with the
average and the full nuclear charge of the impurity ions
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