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Abstract: In this paper, the magnetization characteristics and the stored energy of magnetically coupled
superconducting fault current limiter (SFCL)s using single and double high-Tc superconducting (HTSC) elements
were compared. To analyze the magnetization characteristics and the stored energy, the magnetizing current and the
flux linkage, which were derived from the electrical equivalent circuit of the SFCL using single and double HTSC
elements, were calculated from the voltages and the current measured in the short-circuit tests. Through the
comparative analysis on the magnetization characteristics and the stored energy for SFCL using sing and double
HTSC elements, the magnetically coupled SFCL using double HTSC elements was shown to be more effective than
the SFCL using single HTSC element from the point of view of the magnetic saturation.

Keywords: Magnetization characteristics, Magnetically coupled SFCL (superconducting fault current limiter), Magnetic
saturation
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Fig. 1. Schematic configuration of the magnetically coupled
SFCLs using single and double HTSC elements.
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Fig. 2. Electrical equivalent circuit of the magnetically

coupled SFCLs using single and double HTSC elements.
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Fig. 3. Transient fault current limiting characteristics of the
magnetic coupling type SFCL (a) using single HTSC and (b)
using double HTSC.
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Fig. 4. Typical hysteresis curve for comparing case 1 and

case 2.
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Fig. 5. Experimental
SFCLs using
short-circuit test.

_1%mm

circuit of the magnetically coupled
single and double HTSC elements for the

Table 1. Specifications of experimental circuit with the
flux-lock type SFCL using double quench.
Experimental circuit for short circuit
Line and load impedance Value Unit
RLine + jXLine 042+J0066 Q
RLoad 5 Q
Magnetic coupling type SFCL using double HTSC
Two magnetically coupled windings Value Unit
Winding direction Negative
Turn number of winding 1 (N;) 60 Turns
Turn number of winding 2 (Ny) 15 Turns
Two HTSC module Value Unit
Material YBCO -
Fabrication type Thin film -
Critical temperature (Tc) 87 K
Critical current (Ic) 27 A
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Fig. 6. Hysteresis curve of magnetic coupling type SFCL
using single or double HTSC.
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Fig. 7. Voltage-current shift curve of magnetic coupling SFCL
using single or double HTSC elements.
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Fig. 8. Transient power and energy characteristics of the
magnetic coupling SFCL (a) using single HTSC element and
(b) using double HTSC elements.
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