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Abstract - 1.5 kKA class HTS current
leads for a superconducting magnetic
energy storage(SMES) magnet, which are
connected to a conventional vapor cooled
copper leads, were designed. The HTS
lead composed of cylindrically arranged
Bi-2223/Ag-1 at%Au tapes and a stainless
steel tube. The minimum operating
current of the lead is 1.71 kA at 77.3 K,
self magnetic field, and the heat input to
the ligquid helium from the cold end of the

36 cm lead is 0.5 W/lead.
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Fig.1. Cross-sectional view of HTS current lead
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a) I.D. : 25 mm b) I.D. : 30 mm
Fig.2. Contour line of a self magnetic field
[MagNet V Ver. 5.3)
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Fig.3. Critical current in a magnetic field and
load lines of the HTS tape in a current
lead
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Table 1. The parameters of HTS tape

and Current lead for
calculating @,

HTS Current lead

T, 80 K

Ty 4.2 K

Length 20~50 cm
Former Stainless steel
No. of HTS tapes 9% 16

A, (HTS) 1.21 cm?

A, (Stainless steel) 2.09 cm?

HTS tape

SC material Bi-2223
Sheath material Ag-lat%Au
AgAu/SC ratio 2.4, 1~4

Size 0.24x3.5 mm?®
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Fig. 5. The heat input to the liquid
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helium vs length of HTS lead
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Fig. 6. The heat input to the liquid
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