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Abstract; To further investigate the recovery performance of superconducting fault current limiters and
accurately determine their recovery state, a simulation analysis was conducted on the current-
limiting resistance and recovery characteristics of resistive superconducting fault current limiters
(R-SFCLs). Based on experimentally obtained per-unit resistance-Joule heat (R-Q) fitting curves
for ST-12-L superconducting tapes and the electric field-current density (E-J) power-law relation
for superconductors, combined with the heat transfer equation for liquid nitrogen phase change,
both an R-Q recovery model and an E-J recovery model for R-SFCLs were established in
SIMULINK. The fault current-limiting and recovery characteristics of ST-12-1. superconducting

tapes under LC short-circuit conditions were simulated and analyzed. An experimental circuit for
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current limiting and recovery of parallel superconducting tapes was constructed based on an LC power
source and a recovery test loop. Quench current-limiting and recovery tests were performed on the
superconducting tapes under LC short-circuit impulses, and the experimental results were compared
with the simulations. The comparison shows that in current-limiting simulation, the maximum
errors of the positive and negative current peaks between the FE-J recovery model and the
experiment are 3. 6% and 15% , respectively, while those for the R-Q recovery model are 2. 3%
and 8. 6% , indicating that the R-Q model provides more accurate current-limiting simulation. In
recovery time simulation, the maximum error of the R-Q recovery model is only 0. 120 s, which is
significantly smaller than that of the E-J recovery model. The R-Q recovery model can effectively
simulate the quench and recovery process of superconducting tapes and promote the application of
resistive superconducting fault current limiters in power systems.

Keywords: resistive type superconducting fault current limiter; superconducting simulation;

current limiting resistance; recovery characteristics
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