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Fabrication and fault test of 12 kVA class BSCCO SFCL element
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Abstract: For the development of superconducting
fault current limiters (SFCLs) having large current
capacity, we fabricated an SFCL element that
consists of Bi-2212 superconductor and Cu-Ni alloy
tubes. First, Ag was plated on the surface of the
Bi-2212 for the enhancement of soldering process.
On the Ag-plated Bi-2212 tube, a Cu-Ni alloy tube
was soldered using optimized solders and soldering
conditions. The BSCCO/Cu-Ni composite was
processed mechanically to have a helical shape for
the improvement of the SFCL characteristics. The
total current path of the SFCL element was 1330
mm long with 12 turns, and had critical current of
340 A at 77 K. Finally, we carried out the fault test
using the fabricated SFCL element. It showed
successful current limiting performance under the
fault condition of 50 Vims and 5.5 kA. From the
results, the rated voltage of the SFCL element was
decided to be 0.4 V/cm, and the power capacity was
12 kVA at 77 K. The fabrication process of the
SFCL and the fault test results will be presented.

Key Words: Bi-2212, SFCL, In-Bi soldering, Cu-Ni
alloy.
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Table 1. Physical properties of solders

Melting . ,

Solder Point (C) Density (g/cr)
Sn-3.0wt%Ag-0.7wt%Cu 217 7.39
In-33.7wt%Bi 72 7.99

Fig. 1. Soldering samples— Cu/Ni tubes {(a), a bare
BSCCO tube and a Ag-electroplated (b).
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Cu-Ni alloy 1’st soldering
(Sn-Ag-Cu soldering : dipping)

J

Cu-Ni alloy 2'nd soldering
(In-Bi soldering : dipping)

BSCCO 2212 tube soldering
(In-Bi soldering ' dipping)

4

Cu-Ni & BSCCO 2212 tube final soldering
(SAC/In-Bi solder : Reflow soldering)

Fig. 2. Flowchart of soldering.
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Fig. 3. BSCCO 2212 monofilar coil with metallic
shunt.
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Table 2. Specification of a Bi-2212 SFCL element

FHE tfztel monofilar coil
BSCCO tube?] #He] 250 mm
BSCCO tube 57 35 mm
BSCCO tube 97 36 mm

7hE " 12 ©

7hE Aol 132 cm

e AE 9 mm

Ic (77K) 340 A

Fig. 4. BSCCO 2212 SFCL elements.
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(All results in atomic %)

Ni Cu Ag In Sn Bi

P1 1.11 40.52 57 1.37
P2 18.34 32.50 0.57 4771 1.17
P3 1.48 4.26 29.00 63.32 1.94

Fig. 6. An SEM micrograph and EDX analysis
result for SAC/In-Bi soldering.
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Fig. 7. Contact resistance curves for Cu-Ni/In-Bi
soldering (a), and Cu-Ni/ SAC /In-Bi soldering (b).
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Fig. 8. Characteristics of BSCCO SFCL element
during fault.
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