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Analysis on Hysteresis Characteristics of a Transformer Type
Superconducting Fault Current Limiter
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Abstract

The transformer is expected to be an essential component of a superconducting fault current limiter
(SFCL) for both the increase of its voltage ratings and the simultaneous quench due to different
critical current between high-Tc¢ superconducting (HTSC) elements comprising the SFCL. However, in
order to perform the effective current limiting operation of the SFCL, the design for the SFCL
considering the hysteresis characteristics of the iron core is required. In this paper, the influence of the
hysteresis characteristics of the iron core comprising the transformer type SFCL on its current limiting
characteristics was investigated. Through the comparative analysis on the hysteresis curves due to the
ratio of the turn number between the 1lst and the 2nd windings of the transformer, the proper design
condition for the ratio of the turn number to achieve the effective current limiting operation of the
transformer type SFCL could be obtained.
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Fig. 1. Equivalent circuit of a transformer type
SFCL.
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Fig. 2. Experimental circuit of a transformer
type SFCL.
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Table 1. Specification of components comprising
a transformer type SFCL.
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Fig. 3. Waveforms of 1Ist, 2nd side winding and
magnetization currents of a transformer
type SFCL.
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Powerloss of HTSC element due to the
ratio of the turns number of st and
2nd sind windings in a tansformer type
SFCL.
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Hysteresis curve due to the ratio of the
turns number of 1st and 2nd windings
in a tansformer type SFCL.
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