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(Operational Characteristics in integrated Three-Phase a Flux-Lock type SFCL
according to Fault Conditions )
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Abstract

Superconducting fault current(SFCLs) are expected to improve not only reliability but also
stability of real power systems. The analysis on the single line-to-ground fault current of the
integrated three phase flux-lock type SFCL, which consists of three flux-lock reactor wound on
an iron core in each single phase and three YBCO thin films, was investigated in current limiting
operating characteristics. We compared additive polarity winding with the subtractive one in the
flux lock reactor. Its turns ratio each phase between the primary and the secondary coils is 63:42.
When a single line-to-ground fault occurred in any phase, the peak value of line current in the
fault phase of the additive polarity winding increased up to 31.44[Al during first-half cycle. On
the other hand, the peak value in the subtractive polarity winding increased up to 81.77[A] under
the same conditions. This is because the current flow between the primary and the secondary
windings becomes to be additive or subtractive in each winding direction. We confirmed that the
current limiting behavior in the additive polarity winding was more effective for a single-line-to
ground fault.
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Table 2. Design parameters of flux—lock reactor
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flux-lock type SFCL
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Table 1. The critical current values (ic) of
three SFCL units
Parameter SFCLL A | SFCL B | SFCL C
Critical
ritical current value 92,63 2413 9341
(Ic, A)
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Fig.2 .Scheme of flux—lock reactor

Iron core(Laminated Si) value unit
Outer horizontal length (Lox) 235 mm
Outer vertical length (Loy) 250 mm
Inner horizontal length (Lix) 137 mm
Inner vertical length (Liy) 155 mm
Thickness (d) 66 mm
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Fig.3 Equivalent  circuit in integrated  three

—phase flux-lock type SFCL
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Fig.4 The resistance and
a three -phase system
b) Generated resistances each phase
b) Generated voltages each phase
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Fig.5.The current waveform in subtractive
polarity winding in a three—phase system
a) The currents of the primary coils
b) The currents of the secondary coils
¢) The line currents each phase
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a three —phase system
b) Generated resistances each phase
b) Generated voltages each phase
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Fig.7. The current  waveform in additive
polarity winding in a three—phase system
a) The currents of the primary coils
b) The currents of the secondary coils
c) The line currents each phase
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