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Abstract

For the development of superconducting fault current limiters (SFCLs), fault current limiting elements were fabricated out
of Bi-2212 bulk tubes and tested. The SFCL elements consisted of tube shaped Bi-2212 bulks and metal shunts for the
stabilizers. Firstly, the Bi-2212 bulk tubes were processed based on a design of monofilar coils in order to acquire large
resistance and high voltage rating. 300 mm-long Bi-2212 tubes were designed to have the current path of 410 cm in length
with 24 turns and 41 mm in diameter. The processed monofilar coil, as designed, had 300 A /. at 77 K. The fabricated
superconducting monofilar coils were affixed to Cu-Ni alloy as that of stabilizers. The Cu-Ni alloys were processed to have
the same shape of the superconducting monofilar coils. The Cu-Ni coil had resistivity of 32 nQ-cm at 77 K and 37 pQ-cm at
300 K. The metal shunts were attached to the outside of the Bi-2212 monofilar coil by a soldering technique. After the
terminals made of copper were attached to both ends of the superconductor-metal shunt composite, the gap between the turns
and the surface of the elements was filled with an epoxy and a dense mesh made of FRP in order to enhance the mechanical
strength. The completed SFCL elements went through fault tests, and we confirmed that the voltage rating of 143 V,,,,(E =
0.35 V,,,s/cm) could be accomplished.
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Fig. 1. Configuration of Bi-2212 tube type SFCL element.

WESA Eibe A9, AR mARe] st
% o) Wi mech oled S4e HeAE
HEE 9% TAARADNE BEAH B
e §8% 2AS AT & Qov] oF &
e BEE A 7] AT Y oA T
3] AWE I glek A5zt Solry 729
ety B ARAR wEsh P 4 Qs
AL zale Ao oiEs v, A7) F4
& ARSHE AE QAR B AU BE 5
o Wage ©e AzEI vl Pt ol
o BARS A AAs) AT 4 Y oieto]

2A=AE o1& FR7IEolth

2A% FRax 8o 9ol oled 2AE
AR Ag YAl wet vy M4, WA 5 o
oFgt ez AZEet [1). 3] BSCCO Wzt

A

I AANRE 2t HeY ARIE TET 5
Qi wup So) Aol s Mg} WFel §ol
stol A% &8 WA AHS 4A 5 9k (2]

olElE AFE wmeste] I AHeIAE
Bi-2212 39} Cu-Ni &% AR 449
BSCCO §H¥ IRAAE AZsidle. £ o
ML oleldt BRAAY Aupge 275t
TRAR AHIEE E A dE ARE A
Atz gt

IL A|zH 81 A1

Aol AgE 2AEAL FRIgR A
Bi-22120]9 =< NexansZHE Fslo] AL}
Atk o5 AA x=Ho| wet ThEste] HFA L

Z £ 1o AXE =de e FRLAE AR

Table 1. Design parameters of the Bi-2212/Cu-Ni SFCL.

A7 A7) 2 50 mm * L 300 mm
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C“/I(\L‘ e | 32@17%)~37 @300K)

Fig. 2. a) Cu-Ni metal stabilizer which is processed to
monofilar shape, b) A fabricated SFCL element.
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Fig. 3. Resistance variation of Cu-Ni shunt metal as a
function of temperature.
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Fig. 4. Critical current of the Bi-2212 SFCL element.
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Fig. 5. Schematic diagram for fault current tests.
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Sample number : BSCCO 65.029
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Fig. 6. Current limiting property of the Bi-2212 SFCL
element.
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Fig. 7. Resistance increase during the current limiting
operation of the Bi-2212 SFCL element.
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Table 2. Power ratings of BSCCO/Cu-Ni SFCL.
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