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Numerical analysis about current non—uniformity in superconducting
CICC (cable-in—conduit conductor) joint
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Sangil Leel'*, Sangkwon Jeongz, Sung-Min Choig, Kaprai Park®

Abstract: This paper presents transport current
non-uniformity in a joint for superconducting
multistage cable-in-conduit conductor (CICC) and
relaxation in the CICC. The joint is considered to
have a current loop linked to an external magnetic
field so that it becomes an emf voltage source. It is
numerically analyzed using an electrical transmission
line model. The inductive current in a resistive joint
is compared to that of a non-resistive joint when
the ramping field is applied vertically to the joints.
Regarding the parameter values of the model, a full
scale NbsSn CICC and a strand-to-strand (STS)
joint for the toroidal field magnet of the KSTAR
(Korea Superconducting Tokamak Advanced
Research) device are referenced to. It is found that
the resistive joint prevents the current from rising
too much and enhances decaying the current when
the ramping stops. The ‘flattop” current is found to
be proportional to the ramp rate of the field (dB/dt).
The relaxation length, which is defined as the
length within which the maximum induced current
falls by 1/e, is found to saturate within 0.27 m.

Key Words: current non-uniformity, relaxation
length, cable-in—conduit conductor, joint, KSTAR.
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Fig. 1. (a) Conceptual drawing and (b) real cross
section (90° section) of the STS joint.
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Fig. 2. Transmission line model.
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Table 1. Specifications of the KSTAR TFC
conductor.

Superconductor NbsSn

Strand diameter 0.78 mm with Cr plating

Cr plating thickness|l um

Number of strands |486

Cabling pattern (2SC+1Cu)x3x3x3x6
SC: superconducting strand,
Cu: copper strand

Cable twist pitch |40, 73, 157, 227, 355 mm

Conduit material Incoloy 908

Conduit dimensions|w25.65, h25.65, t2.86 mm
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Fig. 7. Flattop and peak induced currents according
to the ramp rate variation.
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Fig. 8. Peak induced current (Iek) variation along
the NbsSn CICC: Legend A denotes relaxation
length, which is the inverse slope of the curve in
the cases of T = 6 s and is the interpolated value
in the others.
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