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Novel Design and Operational Characteristics of Inductive High-Tc Superconducting
Fault Current Limiter to Protection the Power System

Mi~hye Jang. Chan-Joo Les, Min-seok Joo, Tae—-Kuk Ko
Dept. of Electrical and Computer Engineering, Yonsei Univ.

Abstract - A novel prototype of an inductive
superconducting fault current limiter with an
iron core and an air gap was fabricated and
tested. If its impedance is not high enough to
limit the fault current, then destructive damage
occurs in the power system. We attained a
magnetic saturation under the higher current
by introducing an air gap in the three-legged
magnetic core. The fault current was
successfully limited to two times as much as
the nominal current without high fault current
within 1/4 cycles at a 60 Hz source having an
effective voltage of 70 V.
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Fig. 1 Masgnetic system of SFCL.
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Fig. 2 Equivalent circuit of SFCL
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Table I Limiter Characteristics

Parameter Unit
Sup ducting Ring

o {outer diameter) 64 mm

LA (inner diameter) 51 mm

I (mean length) 256.3 mm

S, (cross_section) 32.5 mm’

Iron Core Reactor

Lore (mean length) 860 mm

[~ (air-gap) 6 mm
Sore (cross section) 1225 mum®

N, (varizble turn) 120, 130 tums

7 (resistance) 00802, 0.09Q (at RT)
L, (inductance) 382 mH (at 5 A)
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Fig.3. Short~circuit wave form (V,=0V, ¢=135° ).
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Fig. 4 Voltage drop in central pick-up coil.
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Fig. 5 Voltage drop in right pick-upcoil.
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Fig. 6 Induced current in superconducting ring.
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Fig.7 Short-circuit wave form ( ¥,=100v, ¢ =%° ).
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