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Stability Analysis of HTS Current Lead
with Constant Safety Factor
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Seoung-Yun Seol

Abstract The stability of variable cross-
sectional area HTS current lead is considered.
The cross-sectional area is varied to have a
constant safety factor which is defined as the
ratio of operating current and critical current
of superconductor. As the constant area HTS
lead, the variable cross-sectional area HTS
lead also has three steady states above the
bifurcation point and only one steady state
below the bifurcation point. The temperature
profiles and current sharing ratios for each
steady state are calculated. The heat
dissipation into cryogenic system for super-
conducting, intermediate, and upper states
are compared. For Bi-2223 sheathed with
silver-gold alloy lead, the bifurcation point
appears above 2m length of current lead, and
the maximum temperature of upper state
seems Lo be burn-out free below bm length.

Key Words superconductor, current lead,
gsafety factor, stability
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Fig. 1. Profiles of Temperature and cross-
sectional area per current at superconducting
state.
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Fig. 2. Heat dissipation of superconducting(a),
intermediate(b), and upper(c) states
depending on the length of current lead.
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Fig. 3. Temperature profiles of superconducting(a).
intermediate(b), upper(c) states and current
sharing temperature.
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Fig. 4. Relation of temperature and heat flow
in current lead, superconducting state(a),
intermediate state(b), and upper state(c)
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Fig. 5. Variation of safety factor in current
lead, superconducting state(a), intermediate
state(b), and upper state(c)
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