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Name : Mr.Suwit Auchariyamet
Thesis Title : Optimal Planning and Operation of Reactive Power Management in
Distribution Systems by Particle Swarm Optimization
Major Field : Electrical Engineering
King Mongkut’s University of Technology North Bangkok
Thesis Advisor : Assistant Professor Dr.Somporn Sirisumrannukul
Academic Year : 2010
Abstract 2 4 2 4 2 6

Reactive power management for planning and operation in distribution systems is one of the
main important tasks for electric power utilities to decrease active power losses and to improve
system voltage profiles. Reactive power management consists of capacitor placement problem and
volt/VAr control problem. Both problems are classified as combinatorial optimization problems
with distinctive characteristics where most conventional optimization tools are sometimes
inefficient to search for an optimal solution. A particle swarm optimization (PSO) method is applied
in this thesis to solve the capacitor placement and volt/VAr control problems.

Since both problems feature a multimodal landscape of locally optimal solutions scattering
throughout the search space, the use of a conventional PSO algorithm would get trapped at local
optimums, particularly in cases where globally optimal solutions are slightly different from locally
optimal solutions. For this reason, an adaptive PSO is proposed to remedy this drawback of
conventional PSO with attempt to seek for better solutions at some other regions in the search space
by two different strategies. First, the particles are repeatedly activated with a fixed number of
iterations. Second, progress toward a better solution is tried when no imbrovement solution is
observed over the course of iterations. A comparative study reveals that the proposed adaptive PSO
is able to improve optimal solution when it is implemented with proper numbers of activation.

In this thesis, the developed adaptive PSO is primarily applied to solve 1) capacitor
placement problem in balanced and unbalanced loading distribution systems including nonlinear
loads in which the total harmonic distortion should be realized, and 2) single objective and fuzzy
multiobjective volt/VAr control problem. The developed methodology is also extended to

accommodate another two related issues: 1) volt/VAr control in distribution systems in the presence



242426

of distributed generations and 2) reactive power planning in transmission systems with static VAr
compensator (SVC) and thyristor controlled- series capacitors (TCSC). Case studies for the
aforementioned problems were carried out by a modified distribution system of Provincial
Electricity Authority, Thailand, and a modified IEEE 14-bus system. The simulation results of all
the case studies indicate that the proper reactive power management strategies obtained from the
proposed adaptive PSO succeeds in helping improve the overall performance and efficiency of the
utilities evaluated in terms of economic benefit from the savings of active power losses while
satist;ying a number of technical and functional constraints imposed by the systems and associated
devices.

(Total 179 pages)

Keywords : Reactive Power Management, Capacitor Placement, Volt/VAr Control, Particle

Swarm Optimization, Distribution Systems

Scmdwm S Wisumyenny b'/f . Advisor
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