



FAST PROTECTION OF STRONG POWER SYSTEMS WITH FAULT CURRENT LIMITERS AND PLL-AIDED FAULT DETECTION
ABSTRACT
This paper presents 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. Transformer and capacitor switching have been specifically studied due to the large occurrence of these switching transients in the power system. 
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.
In this paper, the need for fast and reliable protection is discussed. Fault-current limiters are an essential building block in many systems as well as the need for fast and reliable fault detection. It is demonstrated that a phase-locked loop (PLL) can be used for power system protection purposes as an alternative to other methods. An investigation on how to use a PLL for the purpose of discriminating between a fault and a switching transient has been performed. Furthermore, the combination of protection relays and PLLs is discussed. It is proposed that the protection relay will detect the current transient and that the PLL will determine whether the current transient is caused by a fault or a switching transient. The protection relay and the PLL can consist of software implementations on a suitable hardware platform.
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DESIGNG SOFTWARE AND TOOLS:

MATLAB /SIMULATION Software and Sim Power Systems tools are used. Mainly control system tools, power electronics and electrical elements tools are used.
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