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Abstract

The resistive superconducting fault current limiters (SFCLs) are very attractive devices for the electric power network.
But they have some serious problems when the YBCO thin films were used for the current limiting materials due to the in
homogeneities caused by manufacturing process. When the YBCO films have some inhomogeneities, simultaneous quenches
are difficult to achieve when the fault current limiting units are connected in series for increasing operating voltage ratings.

Magnetic field application is one of the prospective way of inducing simultaneous quenches for the series-connected
resistive FCL components. Magnetic field was typically generated by the fault current through a coil, which is connected to
components of the fault current limiter in series, leaving the problem, which provides significant inductance to the power line
and suppresses critical current density of the superconducting components. In this article we investigated the possible
application of the protective current transformer (p-CT), which is available current source to the magnetic coil. This system
inductively coupled to the circuit, therefore, remarkably reducing impedance to the circuit. The current by the protective
current transformer was directly fed to the coil, generating magnetic field large enough to reduce critical current density of
the components. This successfully induced simultaneous quenches of the series-connected resistive FCL components.
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Fig. 1. Configurations of the system to apply magnetic field
to the FCL components. (a) series connection with FCL
components electrically. (b) independent connection with
FCL components using a p-CT electrically.
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Fig. 2. Field analysis of the core magnet. (a) field
distribution in the air-gap (b) Magnetic field on the center
line in the air-gap.
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Fig. 3. Primary and secondary current of the protective CT.
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Fig. 4. Voltage-current characteristic of the two elements
for fault current limiter.
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Fig. 5. Comparison of the resistance rise in case of
applying the CT and without CT.
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Fig. 6. Voltage drops of two elements connected in series.
(a) without magnetic field. (b) with magnetic field.
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