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Abstract: The series connection-type superconducting fault current limiter (SFCL) with two magnetically
coupled cireuits was suggested and its effectiveness through the analysis on the current limiting and
recovery characteristics was described. The fault current limiting characteristics of the proposed SFCL as
well as the load voltage sag compensating characteristics according to the winding direction were
investigated. To confirm the fault current limiting and the voltage sag suppressing characteristics of the
this SFCL. the short-circuit tests for the simulated power system with the series connection-type SFCL
were carried out, The series connection-type SFCL designed with the additive polarity winding was
shown to perform more effective fault current limiting and load voltage sag compensating operations
through the fast quench occurrence right after the fault appears and the fast recovery operation after the
faull removes than that with the subtractive polarity winding.

Keywords: The series connection-type, Superconducting fault current limiter (SFCL), Two magnetically

coupled circuits, Additive polarity winding, Subtractive polarity winding
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Fig. 1. Structure of series connection-type SFCL with

two magneticallv coupled circuits.
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Table 1. Design parameters of a series connection - type
SFCL with two magnetically coupled circuits.
Yarameter Value LUnit

Power Resistor R. 1,2 2}
Sound Line Resistor Ro 0.108 Q
Sound Line Reactance Lo 2650 mil
Road Resistor Ry» 10.3 £
Fault Line Resistor R, 0.104 Q
Fault Line Reactance 1, 2.562 mh
Road Resistor Ry 51.5 0
Turn number of N, 60 Turns
Turn number of No 15, 30 Turns
Turn number of Ny 15 Turmns
Critical Temperature 87 K
Critical Current 27 A
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Fig. 2. Experimental circuit with fault and sound lines.
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Fig. 3. Load voltage and fault current waveforms of fault
and sound lines in case of the additive polarity winding
due to the power voltage amplitudes. (a) without SFCL,

(b) 120 V (N, =30 turns), (¢) 160 V (N, =15 turns).
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Fig. 4. Fault current  limiting  and  load  voltage

compensating  characteristics of fault and sound lines
with series connection-type SFCL using  two magnetically
coupled circuits (N, =30 Turns). (a) The additive polarity

winding, (b) the subtractive polarity winding.
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Fig. 5. Fault current limiting and recovery characteristics

of series  connection type SFCL with  two  magnetically
coupled circuits (N, = 30 Turns). (a) The additive polarity
winding. (b) the subtractive polarity winding.
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Fig. 6. Current-voltage curves in case of the subtractive
polarity winding (N, =15 Turns). (a) Fault current limiting
and load voltage compensating characteristics in a fault and
lines, (b) fault

characteristics in series connection-type SFCL

sound current limiting and recovery
with  two

magnetically coupled circuits.
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