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An EMTDC Analysis for Ground Faults with a Superconducting Fault Current
Limiter
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Abstract -~ We have performed an EMTDC simulation for the current limiting effects of a superconducting fault current
Iimiter (SFCL). The fault currents in the 154 kV transmission line between the arbitrary S1 and S2 substations

increased up to 39 kA and 56 kA during the single and double line-to~ground faults,

respectively. The SFCL with 100

£ of impedance after quench limited the currents to less than 18 kA within a half cycle. This limited current is well
below the upper limit of a circuit breaker, suggesting that the impedance of the SFCL in the transmission line is

sufficient.
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Table 1. Source impedances
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Table 2. Line constants of the mode system
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Resistance 4.36E-02 0.2384 4.36E-02
9.98
Reactance 0.3445 1.044 0.3445
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Fig. 2. Variable impedance pattern of a superconductor
under quench
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Fig. 3. Fault current waveform for fauit angle 0" (No
SFCL)
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Fig. 8. Single line-to-ground fault with a SFCL at fault
angle 90 °
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