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(Operational Characteristics of DC Reactor Type SFCL for Accident of Both
Power Source Side and Load Side)
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Abstract

In this paper, we analyzed the operational characteristics of the modified DC reactor type SFCL and derived
the design condition of superconducting coil to be operated properly as power source as well as fault current
limiter. It was confirmed through the simulation for the operation of this SFCL that the modified DC reactor
type SFCL could be operated as both the uninterruptible power supply and the fault current limiter by
controlling the duty ratio of GTO thyristor bridge.
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Fig. 1. Modified DC reactor type HTSC FCL
using GTO thyristor bridge
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Table. 1. Simulation parameter

Parameter ~ Value
Main Voltage 380[V]
Load Resistance 40[2]
HTSC Coil Resistance 0.002[Q]
T Phase Transfi :
e e 051,
HTSC Coil Inductance’ 060H], 1.2[1H], 24H]

Capacitance in the 2nd side | 50[4F]
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Fig. 2. Voltage, current of HTSC coil and three
phase load current in case of the opening

fault occurrence in the power source
terminal(Lcon=1.2H)
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Fig. 3. Current variation of HTSC coil due to the
inductance of HTSC coil in case of the
opening fault occurrence in the power
source terminal (No/Ns=1)
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Fig. 4. Current variation of HTSC coil due to
turn’s ratio of three phase transformer in
case of the opening fault occurrence in
the power source terminal(Lcoi=1.2H)
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Fig. 5. Voltage, current of HTSC coil and three
phase load current in case of the short
circuit occurrence in the load
terminal(Leoi=1.2H)
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Fig. 6. Current variation of HTSC coil due to the
inductance of HTSC coil in case of short
fault occurrence in the load terminal
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Fig. 7. Current variation of HTSC coil due to the
inductance of HTSC coil in case of short
fault occurrence in the load terminal(Lco
=1,2H)
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