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superconducting unit when fault angle is 90°
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Fault current limiting modeling and grid-connected operation analysis for
magneto-biased superconducting fault current limiter
ZHU Jiahui',WEI Defu’, WANG Shuai’, QIN Hanyang’,ZHU Yidong’, YAN Zhiyong',
CHEN Panpan',ZHANG Hongjie', YANG Yanfang',ZOU Jun®
(1. China Electric Power Research Institute,Beijing 100192, China;
2. Electric Power Research Institute of State Grid Liaoning Electric Power Co.,Ltd.,Shenyang 110006, China;
3. School of Electrical and Control Engineering,North China University of Technology, Beijing 100144, China;
4. State Key Laboratory of Control and Simulation of Power Systems and Generation Equipment,
Department of Electrical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Aiming at the problem of short circuit fault current limiting in power grids,a novel magneto-biased
SFCL (Superconducting Fault Current Limiter) with the operation mode of two-stage fault current limiting
through non-inductive superconducting unit and double-split reactor branch is proposed,which has the advan-
tages of self-triggering, hierarchical fault current limiting and fast self-recovery. Using MATLAB / Simulink
software, a 10 kV power grid simulation model including the magneto-biased SFCL is built. A physical
modeling method of the magnetic and thermal coupling characteristics of superconducting current limiting
units is proposed, and the transient simulation and comparison of fault current limiting effects are carried
out under the conditions of the short circuit fault angles of 0° and 90°. Results show that,the fault current
limiting rates of SFCL respectively reach to 36.45% and 45.89% when the short circuit fault angles are
0° and 90° in the first half cycle,and the maximum fault current limiting rate in the second half cycle is
78.58%. Moreover, the rate of change of the quench resistance under the condition of the short circuit
fault angle of 90° is 1.75 times as large as that under the condition of the short circuit fault angle of 0°,
which realizes the quick current limiting response and significant hierarchical current limiting effect. Experi-
ment verifies the feasibility of the magneto-biased superconducting fault current limiting technology.
Key words: magneto-biased superconducting fault current limiter; magnetic and thermal coupling; double-split

reactor;current limiting rate;quench resistance ; temperature



Mg A
RAl BEMRMERSH

Table A1 Parameters of superconducting material
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Table A2 Simulation parameters of SFCL in power grid
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Fig.Al Grid-connected simulation model of SFCL based on MATLAB/Simulink
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Fig.A2 Photo of experimental platform for current limiting test with SFCL
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