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Abstract

In general, the basis of operation of most fault current limiters is to reduce the short-circuit current by
adding a large impedance to the system at the time of the fault. However, fault current limiters differ in
the type of impedance and how the impedance adds and removes the system. In this paper, taking into
account three different locations for installing fault current limiter in a sample power network, as well
as changing the type (inductance or resistance) and its impedance value in an extensive range, the effects
of these parameters on the stability of the power system have been investigated and analyzed. The
criterion used for the first time in this article by the authors to examine and evaluate the transient stability
of the power system is the method of the difference between the accelerating and decelerating area. The
basis of this method is based on the equal area criterion. Other issues addressed in this paper are
presenting a method for locating and determining the optimal value of fault current limiter impedance
to improve the stability of the power system. Also, the effect of fault clearing time on transient stability
has been studied when the fault current limiter is present in the power grid.
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Figure (1): Classification of different types of fault current limiter in articles [3]
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Figure (3): The studied power system, a) Single-line diagram, b) Equivalent circuit
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Table (2): Parameters of the studied power system
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Figure (4): Variations of stability margin index concerning fault current limiter impedance values in different fault locations, a) Resistive
fault current limiter in mode 1, b) Resistive fault current limiter in mode 2, ¢) Inductive fault current limiter in mode 1, d) Inductive fault
current limiter in mode 2

Table (3): System stability status when faults occur in different locations for FCL installation in modes 1 and 2
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Table (4): Values of impedance FCL, that the system is stable in different R/X of the transmission line
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