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Abstract: In this paper, the fault current limiting characteristics of the flux-lock type SFCL (superconducting fault

current limiter) using magnetic application circuit were analyzed. The flux-lock type SFCL has the structure to install

the magnetic application circuit, which can increase the resistance of HTSC (high-T¢ superconducting element

comprising) the SFCL. To analyze the fault current limiting effect of the flux-lock type SFCL through the magnetic

flux application circuit, the flux-lock type SFCL either with the magnetic flux circuit or without the magnetic flux

circuit was constructed and the fault current limiting characteristics of the SFCL were compared each other through

the short-circuit tests.

Keywords: Flux-lock type SFCL (superconducting fault current limiter), Magnetic flux application circuit, Fault
current limiting characteristics
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Fig. 2. Experimental circuit of the flux-lock type SFCL for
the short-circuit test.

Table 1. Specifications of the flux-lock type SFCL.

‘Windings Value Unit

Turn number of windingl (V) 60 Turns

Turn number of winding2 (N>) 15 Turns

Magnetic flux application circuit Value Unit

Turn number of winding3 (V) 30 Turns
Series resistance (R3) 0.76 Q

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. 3. Fault current limiting characteristics of the flux-lock
type SFCL with either magnetic flux application circuit or not.
(a) in case that magnetic flux application circuit was not
installed (Rp=0.76 Q), (b) in case that magnetic flux application
circuit was not installed (Rp=2.30Q)), and (c¢) in case that

magnetic flux application circuit was installed (Rp=2.30 Q).
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Fig. 4. Voltage and current waveforms of the flux-lock type
SFCL with either magnetic flux application circuit or not after

fault occurrence.
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Fig. 5. Voltage and current waveforms across HTSC module 3 R R 6

comprising the flux-lock type SFCL with either magnetic flux

application circuit or not after fault occurrence.
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installed (Rp=2.30 ),
application circuit was installed (Rp=2.30 Q2).
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Fig. 6. Power burdens of both the SFCL and the HTSC module,
and the resistance of HTSC module with either magnetic flux
application circuit or not during fault period. (a) in case that
magnetic flux application circuit was not installed (Rp=0.76 Q),

in case that magnetic flux application circuit was not I

and (c) in case that magnetic flux
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