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INTRODUCTION

Central Solenoid (CS)

Toroidal Field (TF) coils

e

o
e
e

S
»/"

Sc. and Cu
Strands |

——
|~
TS \“’/f.t'l

N — — /)]
X \\?& - 7 /)
™~ ‘\\\\ S

AN — W/:; e ,;: '/ﬂ,///
Stability of Cable\In‘;\W@ﬁductors during ITER plasma
scenario is not experimentally investigated (no existing facility).
Simulations can give predicted performance of CICCs stability
during fast magnetic field transients.
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MINIMUM QUENCH ENERGY
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MODELING - MCM (1

Multi-Constant-Model

1 time constant for each cabling stage of CICCs.
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MODELING - MCM (2)

MQE tests are performed at higher temperature and magnetic field amplitude, than AC loss tests.
MCM is not necessarily able to reproduce MQE tests without adding corrections.
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MCM is able to reproduce PF1-6 conductor MCM is resca
MQE without correction. experiment using a constant correction factor.
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MODELING - JACKPOT AC/DC (1)
" |nter-strand contact resistance

Cable model accurately describing all (>1000) strand distribution
trajectories In CICC'
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The only free parameters are inter-strand and inter- petal contact resistivity.
The values are determined using SULTAN AC loss tests.
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MODELING - JACKPOT AC/DC (2)

MQE tests are performed at higher temperature and magnetic field amplitude, than AC loss tests.
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|.(B,T,e) scaling and inductive couplmg.
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MODELING - THEA

Thermal, Hydraulic and Electric Analysis of Superconducting Cables (THEA)
is the code used for this study.
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e Helium only in the bundle

e Friction factor: calibrated with
experimental data to reach the
experimental mass flow

Power (from MCM or Jackpot) injected directly
in the Sc+Cu component
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MCM+THEA

MCM+THEA models the MQE for PF1-6 and CS conductors.
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The model of PF1-6 has good agreement M@\ﬁf}“ ﬁith%zmrreetmn factor (*) combined
with experimental data. with THEA is able to fit the experimental MQE.

It is not possible to define the magnetic field
pulse necessary to initiate a quench.
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JACKPOT+THEA

JackPot+THEA requires long simulation time, only CS cable is tested using JackPot+THEA
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Good agreement with experimental data, Temperature evolution profile in the
only discrepancy at low temperature conductor, in both quench and recover
margin, probably due to the difficulty in condition

temperature control during the experiment. gp%ﬁlﬁ%



CONCLUSION

e MCM and JackPot models were compared after combining them with the THEA
model for computation of MQE.
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Thank you for your attention

For more information on JackPot+THEA,
please look for T. Bagni during the Poster Session G3
30t Aug 2017, 13:15
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