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OPTIMAL RELAYS COORDINATION EFFICIENT
METHOD IN INTERCONNECTED POWER SYSTEMS
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In this paper an efficient method for optimal overcurrent relay coordination is proposed. In the proposed method using
genetic algorithm, an objective function (OF) is developed to solve the problem of miscoordination for six pairs short circuit
fault currents. The new OF is improved to be simple, optimal and efficient. This technique takes into account the changes

in network configuration. The efficiency of the proposed technique is demonstrated by comparing the results of two different
networks namely typical 8-bus & IEEE 30-bus systems with those obtained using the recently developed techniques.
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1 INTRODUCTION

Directional overcurrent relays are commonly used as
an economical means for protecting power distribution
and sub transmission power systems. They are also used
as backup protection in transmission systems. The selec-
tion of appropriate settings of these relays under various
systems conditions plays an important role in timely dis-
connection of the faulty section of power systems [1].

Overcurrent (OC) relays normally have current setting
multipliers ranging from 50 to 200 % in steps of 25 %
which is referred to as plug setting (PS). PS for each
relay is determined by two parameters: the minimum fault
current and the maximum load current [2].

Many attempts have been made in the past to coordi-
nate different types of OC relays with inverse time-current
characteristic. The off-line approaches paved the way for
the interactive methods. The absence of a systematic pro-
cedure and efficient ordering of relays for coordination in
all these methods resulted in repeated iterations through
all the system relays. To tackle this problem, a heuris-
tic scheme was proposed wherein relays were arranged in
a sequence before they were considered for coordination.
One more approach proceeded along this line of thought
to obtain optimum starting points and an optimum re-
lay sequence using the graph theory concepts. After that
have also proposed actual coordination algorithms using
the relative sequence matrix (RSM) and set of selection
pairs (SSP) for the given transmission network has been
developed. Research work on coordination of relays for
specific area like radial distribution lines was also re-
ported. Algorithms and methodologies for system-wide
coordination were described. Need for subsystem coordi-
nation may arise when it is felt to modify the settings of
a part of the large system for proper coordination, due

to some changes in the system. One such algorithm for
subsystem coordination was presented in 1990 [3].

Regarding fault currents pairs, six primary and backup
(P/B) relays current (six pairs) which include differ-
ent fault locations and different effective line outages
have been taken into account using ordinary coordina-
tion method [4]. Six current pairs are obtained by putting
faults on the places just close to the circuit breaker (CB)
of the nearby bus and far end bus with and without lines
outages plus high set instantaneous elements considera-
tion. The summarized description of six current pairs is
given in section 4 after equation 4.

Optimal coordination algorithms consider different
techniques, both for interconnected and radial industrial
networks [3]. Researchers have described various opti-
mization methods to find the directional OC relay set-
tings [3].

Due to the complexity of the nonlinear optimal pro-
gramming techniques, the traditional optimal coordina-
tion of overcurrent relays are commonly performed by
linear programming (LP) techniques, including the sim-
plex, two-phase simplex and dual simplex methods [3].
In these methods, the discrimination times (∆) of P/B
relays are considered as constraints. By both constraints
and OF the solution is made.

In reference [1] optimal solution is made by constraints
only as well as the comparison between the solution LP
and traditional methods results. Minimization is inher-
ently included by setting the time dials to minimum and
then increasing their values gradually. It has been re-
vealed that the new method is better than LP and LP
method is better than the traditional ordinary method.
In reference [5] which has compared LP method with ob-
tained existing traditional method currently used in prac-
tice, it has also been resulted that LP method is better
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