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Optimal size and location of fault current limiter
incorporating uncertainty of wind power

R. Ghorbani, Master of Science!, K. Mazlumi, associate professor?

1- Engineering Faculty, University of Zanjan, Zanjan, Iran, Email: reza_ghorbani@ymail.com
2- Engineering Faculty, University of Zanjan, Zanjan, Iran, Email: kmazlumi@znu.ac.ir

Abstract: Nowadays, due to the rising price of fossil energy sources, use of distributed generation with renewable energy sources is
rising. In distribution networks, fault current level is increased with the installation of these units. Therefore, it tends to mis-
coordination between directional overcurrent relays. In this paper, superconducting fault current limiter (SFCL) is used to solving
these problems. Multiple criteria such as the total operating time of the relays, fault current reduction and the minimum size of
SFCLs are simultaneously considered in order to determine the optimal placement and the size of SFCLs. Moreover, uncertainty in
output power for DGs is incorporated. Autoregressive moving average (ARMA) model is used for the modeling of wind speed.
Unlike the traditional optimization methods, none dominated sorting genetic algorithm (NSGA-1I) multi-objective optimization
algorithm is used, in this paper. Finally, the proposed method is carried out on distribution part of IEEE 30-bus test system to
demonstrate the effectiveness of the method.

Keywords: fault current limiter, uncertainty, renewable sources, wind turbine, protection coordination, overcurrent relay.
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