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{Analysis on Fault Current Limiting Characteristics Dependent on Air—~Gap in a
Flux—Lock Type SFCL with parallel connection of two coils)
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Abstract

Air-gap was introduced to suppress the saturation of the iron core comprising the flux-lock type
superconducting fault current limiter (SFCL) with parallel connection of two coils. However, the air-gap makes
the impedance of this SFCL decreased and can result in unusefulness of the SFCL. To analyze the current
limiting characteristics of the SFCL. with the air-gap, the experimental circuit for short-circuit test was
constructed. Through the comparison with the current limiting characteristics of the SFCL without air-gap, the
merit and the demerit of the flux-lock type SFCL with the air-gap were discussed.
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Fig. 1. Structure of a flux-lock type SFCL with
parallel connection of two coils
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Fig. 2. Electrical equivalent circuit of SFCL
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Table 1. Design specification of SFCL with
parallel connection of two coils

Flux-Lock Type SFCL Value| Unit
Iron core
Total length of fl
el | O ENBELOVEEX 006 | mm
path
lg Length of air gap 2 mm
S Cross sectional area 3201 | mm?
Two coils
60 | T
N; (Ly) | Tum number of coil 1 (48.4) (nllj;r;
15 | T
Nz (L) | Turn number of coil 2 50) (r;l;
HTSC element
Material| YBCO
Ic Critical current 21 A
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Fig. 3. Experimental circuit for short-circuit test
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Fig. 4. Fault current limiting characteristics of a

flux-lock type SFCL in case of subtractive
polarity winding

(a) Without an air gap

(b) With an air gap
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Fig. 5. Fault current limiting characteristics of a
flux-lock type SFCL in case of subtractive
polarity winding
(a) Without an air gap
(b) With an air gap
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Fig. 6. Line current waveform of a flux-lock type

SFCL with air gap or without air gap
(a) In case of subtractive polarity winding
(b) In case of additive polarity winding
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