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Fig.1 Simulation circuit diagrams
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Tab.1  Superconducting tape parameters
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Fig.3  Quench resistance test circuit diagram
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Fig.4 8602 tape measurement results
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Fig.5 Short-circuit current waveforms
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Fig.6  R-T characteristic diagram of quench resistance
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Tab.2 Parameters of quench resistance expressions
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Fig.7  Short-circuit current waveforms of different

quench resistances
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Simulation analysis of superconducting fault current limiter to suppress
DC component of short circuit current

NI Hui', LI Wei', LAN Run-dong®, XIANG Bin>, DING Pei', YU Ting®, ZHAO Qing’,
LUO Jin-hui? , YAO Xiao-fei’
(1.State Grid Ningxia Electric Power Corporation Research Institute, Yinchuan 750002, China;

2.State Key Laboratory of Electrical Insulation and Power Equipment, Xi” an Jiaotong University,
Xi’an 710049, China)

Abstract: Both the periodic component and the DC component in the short-circuit current contribute to the short-cir-
cuit capacity of the system, and the latter has not attracted enough attention in engineering applications. However, the
power grids in Ningxia, Shanghai, Guangzhou, and other cities generally face short-circuit current DC component ex-
ceeding the standard, and the system protection device is difficult to reliably clear the fault, which seriously threatens
the safety and reliability of the power system. Based on this, this paper proposes the use of superconducting fault cur-
rent limiters to limit the magnitude of the short-circuit current while suppressing the DC component of the short-circuit
current, thereby alleviating the breaking burden of the circuit breaker. At present, the suppression effect of supercon-
ducting current limiter on the DC component of short-circuit current and the design method of superconducting current
limiter in high DC component systems are still unclear. Therefore, this paper builds a superconducting fault current
limiter model. Taking a 330 kV system as an example, the relationship between the resistance of the superconducting
current limiter and the DC component under different DC component time constants is studied, and the optimization
design method of the quench resistance value of the superconducting fault current limiter is proposed. The results show
that under different short-circuit fault conditions, the suppression effect of the superconducting current limiter on the
DC component is very good, which can effectively improve the reliability of the system.
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