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Abstract-Continuous demand in power transmission network
caused by reactive power has been highlighted as the main factor
in voltage depreciation and also increase of total transmission
loss. Past studies have reported several possible techniques such
as optimal reactive power dispatch, optimal capacitor placement;
transformer tap setting and static VAR compensator are solutions
for reducing voltage collapse occurrences. This paper presents
Ant Colony Optimization (ACO) technique to improve voltage
stability condition along with transmission loss and voltage profile
monitoring using STATCOM. The purpose is to search for a
solution for the best parameters of ACO that will improve the
voltages and also to reduce the power losses in an electric power
system. The proposed technique was tested using the standard
IEEE 30-bus system and the capability of developed ACO in
solving continuous optimization problems has been revealed as
the added value in the algorithm.
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I. INTRODUCTION

Voltage stability is the ability of a power system to
maintain suitable voltages level at all buses in the system when
subjected to disturbance. Voltage instability is due to the
deficiency of the voltage stability and results in progressive
voltage decrease or increase. A power system is encountered a
state of voltage instability when a disturbances causes a
progressive and uncontrollable decline in voltage. In power
system, transmission losses become a major aspect to be
considered when it is needed to transmit electric energy over
long distances or in the case of relatively low load density over
a infinite area. The active power losses may amount to 20 to
30% oftotal generation in some situations [1]. Losses in power
systems can occur from the following mechanism; line and
cable losses, transformer losses and machine losses. Thus,
losses increase the operating cost of running a power system
and determine how to operate various generating plants. In
addition to that, thermal losses reduce the overall lifetime of
the electrical equipments [1].

For voltage control, magnitude of the bus voltage is
specified at a voltage controlled bus and it is observed that
reactive power controls the bus voltage magnitudes. The
operating system loads need a significant amount of reactive
power that has to be supplied and to maintain load bus voltages
within their acceptable operating limits [2]. Scheduling of
reactive power in an optimum manner reduces circulating
reactive power promoting better voltage profile which leads to

appreciable real power saving on account of reduced system
losses [3]. A power system controller must ensure that the
power demand is satisfied and the voltage at each load bus is
between a specified limit. The low voltages in the system
would lead to system collapse. It is a fact that the voltage
collapse occurs when the system load (P and/or Q) increases
beyond a certain limit. Thus, controlling reactive power, Q,
will result in maintaining a bus voltage magnitude, V, at
specified level [1]. There are several methods of controlling
reactive power on a bus and STATCOM [4] is one of them.

To determine the optimal values, optimization process will
be required. Among the popular related optimization
techniques are Genetic algorithms (GA), Simulated annealing
(SA), Tabu search (TS)[5], Artificial immune system (AIS)
and Particle swarm optimization (PSO) [6].

Ant Colony Optimization (ACO) technique is newly
invented optimization technique to solve graphical
optimization problem. It has been developed for combinatorial
optimization problems [7]. ACO are multi-agent system in
which the behavior of each single agent, called artificial ant or
ant for short in the following, is inspired by the behavior of
real ants [8]. ACO has been successfully employed to
combinatorial optimization problems such as maximum
loadability in voltage control study, loss minimization in
distribution networks, unit commitment problem,
multiobjective reactive power compensation, and complex
multi-stage decision problem [9]. The feature of the presenting
technique different from other method is that it can be
implemented easily; flexible for many different problems'
formulation and the most of all, it can escape the local of the
given problem (10],[11],[12]. ACO has been widely used in
many applications in solving power system optimization
problems.

This paper presents the application of ACO technique to
optimize the ACO parameters value in voltage control study.
In this study, ACO engine was developed to implement the
STATCOM optimization considering voltage magnitude and
loss as the objective function. In realizing the effectiveness of
the proposed technique, an IEEE Reliability Test System was
used as the test specimen. 1,














