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bstract

For optimal co-ordination of overcurrent relays, linear programming techniques such as simplex, two-phase simplex and dual simplex are used.
nother way of optimal coordination program is using artificial intelligent system such as genetic algorithm (GA). In this paper, a powerful optimal

oordination method based on GA is introduced. The objective function (OF) is developed to solve the problems of miscoordination and continuous
r discrete time setting multiplier (TSM) or time dial setting (TDS). In other words; the novelty of the paper is the modification of the existing

bjective function of GA, by introducing a new parameter and adding a new term to OF, to handle miscoordination problems both for continues
nd discrete TSM or TDS. The method is applied to two different power system networks and from the obtained results it is revealed that the new
ethod is efficient, accurate and flexible.
2007 Elsevier B.V. All rights reserved.
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. Introduction

One of the most commonly used protective relays in power
ystems is the overcurrent relay. In the overcurrent coordination
rogram, two types of settings, i.e. current and time settings
ust be calculated.
Overcurrent relays normally have current setting multipliers

anging from 50 to 200% in steps of 25% which is referred to
s plug setting (PS). PS for each relay is determined by two
arameters: the minimum fault current and the maximum load
urrent [1].

However, the variables of interest in the optimal coordination

roblem are the TSM or TDS.

To find TSM or TDS of the relay, many attempts have
een made in the past to coordinate overcurrent relays using
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onventional and computerized methods. Optimal coordination
lgorithms consider different techniques, both for intercon-
ected and industrial networks [2].

For optimal coordination the following items are important:

Optimal method.
OF.
Network type (radial or interconnected network).
Nonlinear or linear relay characteristic proportional to TSM
or TDS.
Continuous or discrete TSM or TDS.

Researchers have described various optimization methods to
nd the directional overcurrent relay settings [2].

Due to the complexity of the nonlinear optimal programming
echniques, the traditional optimal coordination of overcurrent
elays are commonly performed by linear programming tech-

iques, including the simplex, two-phase simplex and dual
implex methods [2].

In these methods discrimination time (�t) of primary and
ackup (P/B) relays are considered as constraints. The opti-
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