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Simulation study of series resonance type fault current limiter
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(1. College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China;
2. Linan Power Supply Bureau, Linan 311300, China)

Abstract: The series resonance type fault current limiter has the advantages of simple operating principle and topological structure, etc.
The primary parameter of series resonance type fault current limiter for high-voltage system is reasonable. However, in the process of
restraining fault current after a fault occurrence in electrical network, the capacitor and parallel inverter switch will confront poor
working condition. This paper studies the above condition by simulation using the software Matlab. Proceeding from the study, we
arrive at the conclusions: 1) in the process of closing the inverter switch short circuit capacitor to make the current limiter work in
short circuit current limiting mode switching from normal operation mode, there is higher-order of voltage (current) oscillation
between capacitor and parallel inverter switch, and the peak value of voltage (current) increases and oscillates with the growing of
the speed for closing the inverter switch; 2) when the inverter switch is composed of semiconductor device, control system must
respond to short circuit and close the inverter switch quickly, otherwise, the semiconductor device may be damaged by over
current (voltage) ; 3) during fault current limiter working in current limiting mode to short circuit loop being shut off by relay
protection device, the inverter switch will bear the full fault current and oscillation current. If using semiconductor device as inverter
switch, the capacity of semiconductor device must be chosen according to the working condition.
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Fig.1 Series resonant fault current limiter
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Tab.1 Series resonant FCL for electrical inductance and
capacitance value under different voltage and short-circuit

current limiting level
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Fig.2 Simulation circuit
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Fig.3 Simulation waveforms in current transfer process
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Tab.2 uey, icm and i, relationship with L, (the K closed when

fault occurred after 2 ms)

L/mH C/uF Mz In/kA Ua/kV Le/kA
0.0 282 6705 752.5 63.8 772.0
0.5 278 426 50.2 67.5 71.7
1.0 274 304 37.2 71.2 63.4
2.0 267 218 28.2 71.5 57.5
4.0 254 158 222 88.5 50.6
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Fig.5 Simulation results after damping resistor in series
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