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Stability Analysis of the KSTAR SC Bus-line
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Abstract

The main function of the superconducting (SC) bus-lines in the current feeder
system of the KSTAR device is current transmission between the SC coils and the
current leads. SC bus-line is made of cable-in—conduit conductor (SC) with NbTi
strand, and is cooled down with forced flow supercritical helium. The current sharing
temperature has been analyzed to be 6.8K under background magnetic field strength
of 2 tesla. Also, we performed the stress analysis due to thermal contraction when
CICC was cooled down from 300 K to 4.5 K. The maximum stress of 4 MPa appears
at the end of fixed CICC. This stress is much less than the allowable stress of

stainless steel. We can confirm that CICC 1s safe from the cool down stress.
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® 1 2dxM2e208 CICC 14,
Parameter Units Specification
Conductor NbTi SSC-class
Conduit SS316LN
Dstrand mm 0.78
Nstrand 486
Neu-strand 162
Anoneu mm” 34.4
Acu(SC sirand) mm” 120.4
Acu(SC sirana*C strand) mm’ 197.8
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