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Study into the cause of property degradation of strands into a cable-in-conduit
conductor by kink distortion under the large electromagnetic force
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We investigated influence of unbalanced current among strands on local strand
deformation in a cable-in-conduit conductor (CICC). The unbalanced current, which is caused by the
non-uniform circulating current induced among strands by external magnetic field and inhomogeneous
resistance distribution in a joint, causes the local electromagnetic force. The non-uniform circulating
current distribution in the CICC was calculated by contact resistances and inductance of the loop between
strands with twist deformation. Our results show that local unbalanced current is improved when the n-th
order sub-cable twist pitch is a multiple of all the previous sub-cables twist pitch. We estimated the
displacement of a strand on the cable surface using beam length in each triplet and circulating current
in each loop. In order to prevent local large displacement of a strand, it is effective to prevent
unbalanced current distribution, to improve 0.2% strength-proof, and to shorten the beam length.
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# 1 LHD OV K/ CIC H{Kdk T

Strand diameter [mml] 0.89
Critical current of strand [A] 200
Surface coating None
Sub-cable pattern 3X3X3X3X6
Cable size [mm] 20.5X24.8

Cable length [mm] 4000
Twist pitch [mm]  70/120/ 170 /250 / 400

Operational current [kA] 31.3
Maximum magnetic flux density [T] 5.0
duration of current 156.5

increasing area [s]

# 2 ITER TF &M CIC EKFT

Strand diameter [mm] 0.823
Critical current of strand [Al 200

Surface coating chrome
Sub-cable pattern (2SC+1Cu) X 3X5X5X6
Cable diameter [mm] 40.6
Cable length [mm] 4500
Twist pitch [mm] 45/ 85 /130 /250 / 450
Operational current [kA] 68
Maximum magnetic flux density [T] 11.8
duration of current 340

increasing area [s]
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# 4  CICHMAKFH T

Strand diameter [mm)] 0.823
Sub-cable pattern 3X3X5X5X6
Cable length [mm] 4500
Twist pitch [mm)] 45/90 /135 /225 / 450
Operational current [kA] 68
Maximum magnetic flux density [T] 11.8
Young’s modulus of strand [GPal 130

0.2% proof strength of strand [MPal 160
Tangent modulus of strand [GPal 29.92
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