



FAST PROTECTION OF STRONG POWER SYSTEMS WITH FAULT CURRENT LIMITERS AND PLL-AIDED FAULT DETECTION
ABSTRACT
In this paper, a new method is proposed that can be used to discriminate faults from switching transients. The method is primarily intended for use in systems where fast fault detection and fast fault clearing before the first peak of the fault current are required. An industrial system, in which high short-circuit power is desired but in which high short-circuit currents cannot be tolerated is an example of such a system. In this paper, it has been demonstrated that a PLL can be used to determine whether a current transient is due to a fault in the system or due to a switching transient. Transformer and capacitor switching have been specifically studied due to the large occurrence of these switching transients in the power system. Simulations have been performed using a test system where faults and switching transients have been simulated. For all of these events, a large difference was observed in the error signal of the PLL when a fault or a switching transient was applied. This difference can be used to discriminate faults from switching transients. 
A phase-locked loop (PLL) is used to perform the discrimination. The focus has been on discrimination between switching transients and low impedance faults. For future work, high impedance faults must also be considered. Furthermore, the method could be tested in a real-time digital simulator with actual recordings of faults and switching transients and eventually implemented in a real protection system. Computer simulations have been performed and it has been demonstrated that the output of the PLL is completely different for a fault compared to a switching transient. This difference can be used for discrimination between a fault and a switching transient.
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