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Current Limiting and Voltage Sag Compensation Characteristics
of Flux-Lock Type SFCL Using a Transformer Winding
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Abstract: The superconducting fault current limiter (SFCL) can quickly limit the fault current shortly
after the short circuit occurs and recover the superconducting state after the fault removes and plays a
role in compensating the voltage sag of the sound feeder adjacent to the fault feeder as well as the fault
current limiting operation of the fault feeder. Especially, the flux-lock type SFCL with an isolated
transformer, which consists of two parallel connected coils on an iron core and the isolated transformer
connected in series with one of two coils, has different voltage sag compensating and current limiting
characteristics due to the winding direction and the inductance ratio of two coils. The current limiting
and the voltage sag compensating characteristics of a SFCL using a transformer winding were analyzed.
Through the analysis on the short-circuit tests results considering the winding direction of two coils, the
SFCL designed with the additive polarity winding has shown the higher limited fault current than the
SFCL designed with the subtractive polarity winding. It could be confirmed that the higher fault current
limitation of the SFCL could be contributed to the higher load voltage sag compensation.
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Fig. 1. Structure of a flux-lock type SFCL with parallel
connected two coils using a transformer winding.
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Fig. 2. Experimental circuit of a flux-lock type SFCL
using a transformer winding.

Table 1. Specification of experimental circuit with a
flux-lock type SFCL.

Cormponent Parameter Value Unit
Line Voltage Es 120 Vrms
Power  —Bower Resitor __Rs 12 ©
Line Resistor R=R: 0108 Q
Inductance L=l 2656 mH
Load Load Resistor 1 Rui 515 Q
Load Resistor 2 Ri2 10.3 Q
Two Coils Ni 60 Tums
Connected Parallel No 15 Tums
Flux-lock Tum Number of Nit 60 Tumns
type SFCL Two Coils Ner 15 Turns
Critical Current of
HTSC I 19 A
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Fig. 3. Load voltage and fault current waveforms in a
system without SFCL.
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Fig. 4. Fault current limiting characteristics of a flux-lock

type SFCL using a transformer winding. (a) the additive
polarity winding, (b) the subtractive polarity winding.
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Fig. 5. Voltage sag compensating characteristics of a
flux-lock type SFCL using a transformer winding. (a)
the additive polarity winding, (b) the subtractive polarity
winding.
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Fig. 6. Variation of load voltage sag and current limiting
rates of a flux-lock type SFCL using a transformer
winding during a fault period.
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