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Quench and Recovery Characteristics of Non-Inductively Wound HTS
Coils with Various Winding
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Abstract: To limit fault current in a power system,
superconducting fault current limiters (SFCLs) using
high temperature superconducting (HTS) coils have
been developed by many research groups so far.
Non-inductive winding of HTS coils used for
SFCLs can be classified into solenoid winding and
pancake winding. Each of winding is expected to
have different quench and recovery characteristics
because the structure of solenoid winding differs
from pancake winding’s. Therefore it is important to
the SFCLs application to investigate characteristics
of each winding. In this paper. we deal with quench
and recovery characteristics of four kinds of
windings; solenoid winding, pancake winding without
spacers, and with spacers of 2 and 4 mm thickness.
In order to obtain quench and recovery parameters
of coilg, short circuit tests were performed in liquid
nitrogen.

Key Words: Non-inductively wound coil, recovery
time, short circuit test, superconducting fault current
limiter.
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Fig. 2. Fabrication of samples (a) 2, (b) 3 and (c) 4
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Table 1. Parameter of samples 1, 2, 3 and 4.
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XA % 41m 41m 46 m 43 m
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Fig. 3. Circuit diagram for short circuit test.
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Fig. 4. Short circuit test results of (a) sample 1 (b)
sample 2, in case when the sample temperature
reached 300 K.
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Fig. 5. Resistance of (a) sample 1 (b) sample 2, in
case when the sample temperature reached 300 K.
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Fig. 6. Short circuit test results of (a) sample 3 (b)
sample 4, in case when the sample temperature
reached 300 K.
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Fig. 7. Resistance of (a) sample 3 (b) sample 4, in
case when the sample temperature reached 300 K.
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Fig. 8 Recovery time in sample 1, 2, 3 and 4.
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