


                

   
 

RECENT RESEARCHES in POWER 
SYSTEMS and SYSTEMS SCIENCE 

 
 
 
 

Proceedings of the 11th WSEAS/IASME International Conference on 
Electric Power Systems, High Voltages, Electric Machines 

(POWER '11) 
Proceedings of the 10th WSEAS International Conference on System 

Science and Simulation in Engineering (ICOSSSE '11) 
 
 
 
 
 

Penang, Malaysia 
October 3-5, 2011 

 
 
 

Supported by Universiti Kebangsaan Malaysia 
 

 
 
 
 
 
 
 
 
 

 
Published by WSEAS Press   ISBN: 978-1-61804-041-1 
HTUwww.wseas.org UT

 
 



RECENT RESEARCHES in POWER 
SYSTEMS and SYSTEMS SCIENCE 
 
 
 
Proceedings of the 11th WSEAS/IASME International Conference on 
Electric Power Systems, High Voltages, Electric Machines 
(POWER '11) 
Proceedings of the 10th WSEAS International Conference on System 
Science and Simulation in Engineering (ICOSSSE '11) 
 
 
 
Penang, Malaysia 
October 3-5, 2011 
 
 
 
Published by WSEAS Press      
www.wseas.org 
 
 
 
Copyright © 2011, by WSEAS Press 
 
All the copyright of the present book belongs to the World Scientific and Engineering Academy and 
Society Press. All rights reserved. No part of this publication may be reproduced, stored in a retrieval 
system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording, or 
otherwise, without the prior written permission of the Editor of World Scientific and Engineering Academy 
and Society Press. 
 
All papers of the present volume were peer reviewed by two independent reviewers. Acceptance was 
granted when both reviewers' recommendations were positive. 
See also: http://www.worldses.org/review/index.html 

 
 
ISBN: 978-1-61804-041-1 
 
 
 

     
World Scientific and Engineering Academy and Society 

http://www.wseas.org/


RECENT RESEARCHES in POWER 
SYSTEMS and SYSTEMS SCIENCE 

 
 
 
 
 
 
 
 

Proceedings of the 11th WSEAS/IASME International Conference on 
Electric Power Systems, High Voltages, Electric Machines 

(POWER '11) 
Proceedings of the 10th WSEAS International Conference on System 

Science and Simulation in Engineering (ICOSSSE '11) 
 
 
 
 
 
 
 
 

Penang, Malaysia 
October 3-5, 2011 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Editors: 
Prof. Azami Zaharim, Universiti Kebangsaan, Malaysia 
Prof. Kamaruzzaman Sopian, Universiti Kebangsaan, Malaysia 
Prof. Nikos Mastorakis, Technical University of Sofia, Bulgaria 
Prof. Valeri Mladenov, Technical University of Sofia, Bulgaria 
 
International Program Committee Members:  
R. Hanna, CANADA 
Slobodan Babic, CANADA 
Patrick Chapman, USA 
Steve Pekarek, USA 
Mario Fabiano Alves, BRAZIL 
Babak Fahimi, USA 
Akihiro Ametani, JAPAN 
Adrian Badea, ROMANIA 
J. Krope, SLOVENIA 
Yahia Baghzouz, USA 
Constantin Bulac, ROMANIA 
Alexander Emanuel, USA 
I.Stathopulos, GREECE 
Toshihisa Funabashi, JAPAN 
Nicolae Golovanov, ROMANIA 
Vic Gosbell, AUSTRALIA 
Regina Lamedica, ITALY 
Roberto Langella, ITALY 
Cristian Lazaroiu, ITALY 
Sonia Leva, ITALY 
Bill Moncrief, USA 
I. Tegopoulos, GREECE 
Jovica Milanovic, UK 
Thomas Ortmeyer, USA 
R. Vigotti, ITALY 
G. Wolf, GERMANY 
G. Wisniewski, POLAND 
Sarath Perera, AUSTRALIA 
Paulo Ribeiro, USA 
Cristina Roscia, ITALY 
Fernando Silva, PORTUGAL 
Wilsum Xu, CANADA 
Alfredo Testa, ITALY 
Enrico Tironi, ITALY 
Paola Verde, ITALY 
Irena Wasiak, POLAND 
F. Topalis, GREECE 
Kazimierz Wilkosz, POLAND 
Ruzena Bajcsy, USA 
Stan Jarzabek, SINGAPORE 
Ronald Yager, USA 
Amauri Caballero, USA 
George Vachtsevanos, USA 
Robert Finkel, USA 
Demetrios Kazakos, USA 
Theodore Trafalis, USA 
Takis Kasparis, USA 
Zhiqiang Gao, USA 
Yan Wu, USA 
Spyros Tragoudas, USA 
Arkady Kholodenko, USA 

Gregory Baker, USA 
Galigekere Dattatreya, USA 
Caroline Sweezy, USA 
Asad Salem, USA 
Dian Zhou, USA 
Metin Demiralp, TURKEY 
Olga Martin, ROMANIA 
Panos Pardalos, USA 
Constantin Udriste, ROMANIA 
Kleanthis Psarris, USA 
Andrew D. Jones, USA 
Valeri Mladenov, BULGARIA 
Neri F., ITALY 
Chen S. Y., P. R. CHINA 
Shyi-Ming Chen, R. O. C. 
Yen K., USA 
Rong-Jyue Fang, TAIWAN 
Argyrios Varonides, USA 
Nikolai Kobasko, USA 
Xu Anping, P. R. CHINA 



 



 

Preface 
This year the 11th WSEAS/IASME International Conference on Electric Power Systems, High 
Voltages, Electric Machines (POWER '11) and the 10th WSEAS International Conference on 
System Science and Simulation in Engineering (ICOSSSE '11) were held in Penang, Malaysia, 
October 3-5, 2011. The conferences provided a platform to discuss power system planning and 
management, electric machines, electric vehicles, batteries, high voltage engineering, renewable 
energy sources and technology, transmission and distribution, systems theory, circuits, control 
systems, robotics, speech and image processing systems, remote sensing, artificial intelligence, 
wavelets, high performance and large scale computing, grid computing, simulation 
environments, petri nets, visual reality, markov models, graph theory etc. with participants from 
all over the world, both from academia and from industry. 

Their success is reflected in the papers received, with participants coming from several countries, 
allowing a real multinational multicultural exchange of experiences and ideas. 

The accepted papers of these conferences are published in this Book that will be indexed by ISI. 
Please, check it: www.worldses.org/indexes as well as in the CD-ROM Proceedings. They will 
be also available in the E-Library of the WSEAS. The best papers will be also promoted in many 
Journals for further evaluation. 

Conferences such as these can only succeed as a team effort, so the Editors want to thank the 
International Scientific Committee and the Reviewers for their excellent work in reviewing the 
papers as well as their invaluable input and advice. 

The Editors 
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