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Abstract.

A power system is a complex network used for gemgyand transmitting electric
power. It is expected to operate with consumptibmimimal resources giving maxi-
mum security and reliability. The Optimal PowerwI(OPF) is an important problem
to be solved to help the operator to achieve tiyesés (minimal resources consump-
tion with maximum security and reliability) by priding the optimal settings of all
controllable variables. Optimal Reactive Power Risp (ORPD) is a special case of
OPF problem in which, control parameters are th@lkbes which have a close rela-
tionship with the reactive power flow, such as gat@ bus voltages, output of static
reactive power compensators, transformer tap-gsttirshunt capacitors/reactors,
etc[1]. Because of its significant influence on #eeure and economic operation of
power systems, ORPD has received an ever-increasieig@st from electric utilities.
The objective is to minimize the network real powsss and to improve the voltage
profile, while satisfying a given set of operatiagd physical constraints. Because
that outputs of shunt capacitors/reactors and ¢#jings of transformers are discrete
variables while other parameters in ORPD are cantis, the reactive power dispatch
problem can be modeled as a mixed integer non+lipearamming problem [2].

To solve the ORPD problem, meta-heuristics has lv@dely used [3]. Among
these meta-heuristics, the Particle Swarm OptinorgPSO) is used in many papers,
see for example [4,5,6]. The PSO was also hybridizith other method to avoid its
premature convergence. However, a survey made lemardg published papers has
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shown many lacks, especially regarding the implaatam of the algorithm, the
definition of the problem objectives and the coasidl constraints, the experimental
design and the comparison of the proposed algosithith other techniques.

In this paper, a critical overview of the paper;igP SO to solve ORPD problem
is first realized. A methodology to model this plerh and to fix objectives and the
different constraints is then defined and a newaggh to solve the ORPD problem
based on hybridizing the Particle Swarm Optimizatimd Tabu-search (PSO-TS) is
proposed. This hybridization has never been useth©oORDP problem. We test and
analyze different tuning of PSO-TS parameters. Agarative study is finally im-
plemented on different IEEE network systems witheotevolutionary algorithms to
show the consistency and the performances of thgoged hybridization.
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