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Characteristic Analysis of a Flux-Lock Type SFCL Considering Magnetization
Characteristic of Iron Core
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Abstract

We investigated the characteristics of a flux-lock type superconducting fault current limiter (SFCL)
considering magnetization characteristic of iron core. The flux-lock type SFCL, like other types of
SFCLs using the iron core, undergoes the saturation of the iron core during the initial fault time.
Therefore, if the design to prevent the saturation of the iron core is considered, the effective fault
current limiting operation can be achieved. Through the analysis for its equivalent circuit including the
magnetization characteristic of the iron core, the limiting impedance of the flux-lock type SFCL was
drawn. The magnetization currents and the limited currents of SFCL, which were dependent on the
winding direction and the turns’ ratio between two coils, were investigated from the short circuit
experiment. It was confirmed that their experimental results agreed with the analysis ones.

Key Words : Flux-lock type superconducting fault current limiter (SFCL), Magnetization characteristic,
Saturation, Limiting impedance
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Fig. 1. Equivalent circuit of a flux-lock type
SFCL.
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Fig. 2. Experimental circuit of a flux-lock type
SFCL.
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(a) subtractive polarity winding.

(b) additive polarity winding.

Fig. 3.
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Fig. 4. Fault current limiting characteristics of

a flux-lock type SFCL in case of the
subtractive polarity winding (Ni/N2=3).
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Fig. 5. Fault current limiting characteristics of

a flux-lock type SFCL in case of the

subtractive polarity winding (Ni/Nz=4).
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Fig. 6. Fault current limiting characteristics of
a flux-lock type SFCL in case of the
additive polarity winding (Ni/Nz=3).
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Fig. 7. Fault current limiting characteristics of
a flux-lock type SFCL in case of the
additive polarity winding (Ni/N2=4).
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Fig. 8. Line current and magnetization current
after fault 5 periods.
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