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Abstract: In this paper, we analyzed the power consumption and the accumulated energy in HTSC (high-Tc
superconducting elements) according to the resistance of HTSC element and the winding current of transformer type
SFCL (superconducting fault current limiter) using double quench. For the analysis, two different inductances of the
one secondary winding among two secondary windings comprising the transformer type SFCL were selected and the
short-circuit tests were carried out. The consumed power and the accumulated energy in HTSC element connected
into the secondary winding with larger inductance were analyzed to be larger compared to the one connected into
the secondary winding with lower inductance.
Keywords: Power consumption, Accumulated energy, Transformer type SFCL (superconducting fault current limiter),
Double quench
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Fig. 1. Schematic configuration of the transformer type SFCL.
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Fig. 2. Equivalent equivalent circuit of the transformer type
SFCL.
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Fig. 3. Schematic configuration of the transformer type SFCL
for the short-circuit test.

Table 1. Design specifications of the transformer type SFCL.

Iron core Value Unit
Outer horizontal length 235 mm
Outer vertical length 250 mm
Inner horizontal length 137 mm
Inner vertical length 155 mm
Thickness 132 mm
Two Coils Value Unit
Turn number of coil 1 (V) 60 turns
Turn number of coil 2 (N,) 15, 30 turns
Turn number of coil 3 (V) 75 turns
HTSC element Value Unit
Material YBCO -
Critical temperature 87 K
Critical current (I¢) 27 A
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Fig. 4. Fault current limit operating characteristics of the
transformer-type SFCL according to the change in the number
of turns of the secondary winding. (a) Turn number of coil 2
(N>=15) and (b) turn number of coil 2 (N-=30).
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Fig. 5. Characteristic of the power consumption and the energy
consumption for the current of the transformer-type SFCL. (a)
Turn number of coil 2 (N,=15) and (b) turn number of coil 2
(N2=30).
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Fig. 6. Characteristic of the power consumption and the energy
consumption for the resistance of the transformer-type SFCL.
(@) Turn number of coil 2 (N=15) and (b) turn number of
coil 2 (N>=30).
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