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Analysis of ramp-rate limitation and current redistribution in
two-strand superconducting cable
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Abstract - Ramp-rate limitation is a
serious obstacle for successful operation
of fast charging and discharging magnet.
Ramp-rate limitation is hard to expect or
fully investigate due to its electric and
thermo-hydraulics couplings. In this
paper, the simplest case of ramp-rate
limitation is investigated with two-
strand  superconducting cable model
considering transient heat transfer. The
simulation results are compared with the
experimental results.
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Table 1. Specification of the superconducting

strand
A AR (HA ¥3) | 0.94 mm(1.0 mm)
sl 7.11
RRR 150
407 A @ 2T
JAAF(4.2 K) 266 A @4T
170 A@6T
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Fig. 1. Schematic diagram of sample conductor
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Fig. 2. Experimental results of strand current
when sample transport currents are (a) 400 A
and (b) 500 A with 093 T/s
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Fig. 3. Simulation results of strand current
when sample transport currents are (a) 400 A
and (b) 500 A with 0.93 T/s
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Fig. 4. Simulation results of strand temperature

when sample transport currents are (a) 400 A
and (b) 500 A with 0.93 T/s
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