20048 T O shM

A F7H BE AET745Y 22 2AE AFAD Y AnAF A

284w BYx, AP Ewn, W F e,
2AUS A7) T, ARUER W

Jlets My MEH e £

ol

ges =2 (2004. 11.12-11.13)

3

r i
i

B A wer ) F AP B S alwnx B wenr
Fobrhes, HRAE AT Henn, FEG 8 Lrrrr

The Fault Current Limiting Characteristics According to Increase of Voltage
in a Flux-Lock Type High-T¢ Superconducting Fault Current Limiter
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Hyo-Sang Choi*, Ok~Bae Hyun***, Jong-Sung Hwang##**
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Absiract - In this paper, we analyzed the current
limiting characteristics according to increase of source
voltage in the flux-lock type high-Tc superconducting
fault current limiter (SFCL). The flux-lock type SFCL
consisted of two coils, which were wound in parallel
each other through an iron core, and high-Tc
superconducting (HTSC) element connected with coil
2 In series. The flux-lock type SFCL has the
characteristics better in comparison with the resistive
type SFCL because the fault current in the flux-lock
type SFCL can be divided into two coils by the
inductance ratio of coil 1 and coil 2. The fault current
limiting operation of the flux-lock type SFCL can be
different due to winding direction of the two coils.
The winding method where the decrease of linkage
flux between two coils in the accident happens is
called the subtractive polarity winding and the
winding method in case of the increase of linkage
flux is called the additive polarity winding. The fault
current limiting experiments according to the source
voltage were performed for these two winding
methods. Through the comparison and the analysis of
the experimental data, we confirmed that the quench
time was shorter, irrespective of the winding direction
as the source voltage increased and that the fault
current and the HTSC’s resistance increased as the
amplitude of the source voltage increased.
The additive polarity winding made the fast quench
time and the lower resistance of HTSC element in
comparison with the subtractive polarity winding. The
fault current of the subtractive polarity winding was
larger than that of the additive polarity winding. In
conclusion, we found that the additive polarity
winding reduced the burden of SFCL because the
quench time was shorter and the fault current was
smaller than those of the subtractive polarity winding.
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Fig. 1 Scheme of Flex-Lock Type HTSC Fault
Current Limiter
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Table. 1 Critical Characteristics and Design
Specification of HTSC Thin Film

Parameter Unit
Type Meander Type
2 A 2 inch
LEY E 2 mm
HA ol 420 mm
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Fig. 2 Voltage polarity and Direction of current flow
in case of subtractive polarity winding
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Fig. 3 Voltage vpolarity and Direction of
current flow in case of additive polarity
winding
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Fig. 4 Diagra of the circuit for experiment
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Fig. 5 Cumrent waveforms in subtractive polarity
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Fig. 8 Voltage waveforms in additive polarity
winding
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Fig. 9 Resistance waveforms in subtractive
and additive polarity winding
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Fig. 10 The power of SFCL in subtractive
and additive polarity winding
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