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Abstract

In this paper, a high-temperature superconductor(HTS) current lead operating in current
sharing mode is described. The minimum heat dissipation and the optimum safety
factor(cross-sectional area) is obtained analytically for partial current sharing HTS leads. It is
assumed that the current lead is in conduction cooled state, and the sheath material is the
alloy of silver and gold. The reduced cross-sectional area results partial current sharing state,
and consequently reduces conduction heat transfer, but the Joule heat generation is increased.
The optimized HTS current lead is different from the conventional copper leads. In the copper
leads, the minimum heat dissipation is obtained for the zero gradient of temperature at warm

end. However, the temperature gradient at warm end is not zero when the HTS lead operates
at minimum dissipation state.
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A cross-sectional area, m° C critical
B Wiedemann-Franz-Lorentz constant, H warm end of current lead
245 x 10 *'WQK? L cold end of current lead

g current sharing function, dimensionless N stabilizer
1 current, A S superconductor
J current density, Am 2 cs current sharing state
k thermal conductivity, Wm 'K ! O zero temperature gradient at x=L
L length of current lead, m OPT optimum
Q heat flow, W
1% heat flow per current, Q/I, W/A 1. M 2
S safety factor, dimensionless
T temperature, K
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Fig 1. Sketch of the HTS current lead
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