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Optimal Setting of Distance Relay considering Uncertainties

Abbas Saberi Noghabi!, Assistant Professor; Nader Hatefi Torshizi?, PhD Student

1- Faculty of Electrical and Computer Engineering, University of Birjand, Birjand, Iran, Email: a.saberi@birjand.ac.ir
2- Faculty of Electrical and Computer Engineering, University of Birjand, Birjand, Iran, Email: n.hatefi@birjand.ac.ir

Abstract: This paper presents an optimization method for setting the distance relay zones considering uncertainties. The impedance
seen by the distance relay depends on many factors, including fault conditions, changes in the network topology, measurement error
and the operation condition; so, in many cases it is not possible to set the relay in the presence of uncertainties that caused
coordination and sensitivity completely. In this paper, the coefficient of sensitivity and coordination defined as proportion of number
of internal and external faults of zone respectively. Then the problem of distance relay setting is modeled as an optimization problem
where the objective function is a weighted sum of sensitivity and coordination coefficient. Since the uncertainties are modeled by a
probability distribution function differently, Monte Carlo simulation method is used to apply them. The Genetic algorithm is used to
solve the optimization problem. Finally, the method has been applied to IEEE 14 bus test system and obtained settings have been
compared with result of traditional methods. Also, the effects of coefficients weight variation of sensitivity and coordination on
settings of distance relay zones have been analyzed.

Keywords: Optimal setting of distance relay, Sensitivity coefficient, Coordination coefficient, Monte Carlo simulation, Genetic
algorithm.
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