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Abstract

VSC-HVDC is an important means for large-scale access and large-scale interconnection of renew-
able energy in the future. Aiming at the problem of rapid removal of DC-side faults in VSC-HVDC,
this paper proposes a method of SFCL based on superconductor superconducting state/normal
state fast transition characteristics, combined with DC circuit breakers to achieve DC fault isola-
tion. Taking one VSC-HVDC as a typical case, PSCAD software is used to simulate and compare the
suppression effect of SFCL on cut-off current and bridge arm current in different positions of the
system. The research results show that SFCL with current limiting resistor of 10 @ and quench re-
sponse time of 0.1 ms at the negative line of the VSC-HVD tramission line, can effectively reduce
the rapid requirements of cut-off time for DC circuit breaker, improve converter fault ride-through
capability of VSC-HVDC.
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Figure 1. Diagram of bipolar short-circuit current path
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Figure 2. RLC equivalent circuit
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Figure 3. Principle of resistive SFCL
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Figure 4. Schematic of SFCL resistance changes with temperature
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Figure 5. Schematic of HVDC circuit breakers in VSC-HVDC
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DC Breaker 1: Graphs
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Figure 6. Simulation results of line current
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Figure 7. Simulation results of leg current of B converter station
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Figure 8. Simulation results of line current
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Figure 9. Simulation results of leg current of B converter station
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Figure 10. Simulation results of line current
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