
RE&PQJ’15 INDEX 
 

 

European Association 
for the Development of 

Renewable Energy, 
Environment and 

Power Quality 

 

RENEWABLE ENERGY AND POWER 
QUALITY JOURNAL 

 
No. 15, April 2017 

 
 



 

exÇxãtuÄx XÇxÜzç tÇw cÉãxÜ dâtÄ|àç ]ÉâÜÇtÄ 
No.15, April 2017. ISSN 2172-038X 

 
 

 
 

 

 RE&PQJ’15  EDITORIAL BOARD  
 

Chief Editor:  Manuel Pérez Donsión. University of Vigo  
Ramón Bargalló Perpiña. Politechnical University of Catalonia (UPC) 

Manuel Burgos Payan. University of Seville  
Francisco Cavallé Sesé. Politechnical University of Valencia (UPV)  

Debora Coll Mayor. SMA Solar Technology AG (Germany) 
Antonio Espín Estrella. University of Granada  

Angeles López Agüera.U. of Santiago de Compostela 
Mario Mañana Canteli. University of Cantabria  

Miguel Martínez Melgarejo. U. of Las Palmas de Gran Canaria 
Luis Rouco Rodríguez. Univeridad Pontificia de Comillas 

Javier Mazón Sain-Maza. U. of the Vasque Country 
Mariano Sanz Badía. University of Zaragoza 

 
RE&PQJ’15 SCIENTIFIC COMMITTEE 

Abbas Fardoun (Arab Emirats)  
Abdelkader, Sobhy (UK) 
Aguado, José  Antonio (Spain) 
Ahmed, Noor E. Alam(Australia)  
Alexandru, Catalin (Romania) 
Ali, Muhammad (Arab Emirats)  
Andrada Gascón, P. (Spain) 
Andras, Dan (Hungary) 
Antunes, Fernando LM (Brasil) 
Arcega Solsona, F. (Spain) 
Arnaltes Gómez, S. (Spain) 
Azeddine Draou (Argeria) 
Bargalló Perpiña, R. (Spain) 
Basma El Zein (Saudi Arabia) 
Bendl, Jiri (Czech Republic) 
Betini, Roberto Cesar (Brasil) 
Biricik, Samet (Cyprus)  
Bitzer, Berthold (Germany) 
Boudghene Stambouli, A.(Algeria) 
Bracale, Antonio (Italy) 
Brslica, Vit (Czech Republic) 
Buja, Giusseppe (Italy) 
Burgos Payan, Manuel (Spain) 
Buzdugan, Mircea (Romania) 
Catalão, João (Portugal) 
Chaib, Ahmed (Algeria) 
Cirricione, Maurizio (France) 
Driesen, Johan (Belgium) 
Donsión, M.P. (Spain) 
Duran, M. (Spain) 
El Qarnf6ia, Hamid (Morocco) 
El-Sayed, Mohamed (Kuwait) 
Faias, Sérgio (Portugal)  
Fathollahi Fard, Ali A.(Malaysia) 
Flores, Antonio (Portugal) 
Fraile Mora, Jesús (Spain) 
Funabashi, Toshihisa (Japan) 
Gagliano, Antonio (Italy)  
Gharehpetian, G.B. (Iran) 
Ghita, Constantin (Romania) 
Güemes Alonso, J.A. (Spain) 
Hojae Shim (Macao, China) 
Ionnides, Maria G. (Greece)  
Iwaszkiewicz, J. (Poland) 
Janilk, Przemyslaw (Poland)  
Jeong Se Suh (Rep. of Corea)  
Jokinen, T. (Finland)  
Jigeng Li (China) 
Jimoh, Adisa (South Africa) 

Kádár, Péter (Hungary) 
Kiss, Péter (Hungary) 
Kouzou Abdellah (Algeria) 
Lee, Poh Seng (Singapore)  
Lemos Antunes, C. (Portugal) 
Levi, Emil (U.K.) 
Llombart Estopiñan, A. (Spain) 
Machado e Moura,A. (Portugal) 
Mañana Canteli, M. (Spain) 
Martinez, André (France) 
Meyer, Jan (Germany) 
Mlangeni, Melusi (South Africa)  
Narsimhulu, Sanke (India) 
Niemenmaa, Asko (Finland) 
Nocera, Francesco (Italy)  
Oraee, Hashem (Iran) 
Ozdemir, Engin (Turkey) 
Pathan, Habit M. (India) 
Petkovska, L. (Macedonia) 
Pourmovahed, Ahmad (USA) 
Predescu, Mihai (Romania) 
Raisz David (Hungary) 
Ribeiro, Hugo (Portugal) 
Salay Naderi, M. (Australia)  
Salmerón-Revuelta, P. (Spain) 
Sashi, Paul (UK)  
Schlemmer, Erwin (Austria) 
Sekhar Dash, S. (India)  
Shipkovs, Peteris (Latvia) 
Sim Kok Swee (Malaysia) 
Souto, José A. (Spain)  
Stenzel, Jürgen (Germany) 
Stumberger, Gorazd (Slovenia) 
Subramanian, Chandraekaran (India) 
Tahir Çein Akinci (Turquia) 
Tlusty, Josef (Czech Republic)  
Tudorache, Tiberiu (Romania) 
Turschner, Dirk (Germany) 
Ubong, Etim (USA)  
Vaccaro, Alfredo (Italy)  
Valouch, V. (Czech Republic) 
Vergura, Silvano (Italy) 
Vinnikov, Dmitri (Estonia) 
Vitale, Gianpaolo (Italy) 
Xinzi Tang (China) 
Youssef Errami (Morocco) 
Zamora Belver, I (Spain) 
Zobaa Ahmed (UK) 

2



 

exÇxãtuÄx XÇxÜzç tÇw cÉãxÜ dâtÄ|àç ]ÉâÜÇtÄ 
No.15, April 2017. ISSN 2172-038X 

 
 

 
 

 

 

 
 

 The following papers have been included in the 
Renewable Energy and Power Quality Journal (RE&PQJ15) 

 
  

No. Titles/Authors/Institution/Country 
 PP:1-6 

PL1 Development Perspectives of Power to Gas (P2G) in Spain 
I. Saboya(1), L. Rouco(1), P. Linares(1), P. Cortés(2), F. Ferragut(2), M. P. 
Martínez(2), F. García(2), J. Chamberlain(2) 
1. Universidad Pontificia Comillas. Alberto Aguilera, Madrid, Spain 
2. Gas Natural Fenosa, Madrid, Spain 

 PP:7-12 

200 Commissioning of the Grounding System of Transmission Line of 
HPS Santo Antônio at High Current  Injection Method 
Araújo, C. M. B, Trondoli, L.H.P.C. 
Departamento de Engenharia Elétrica e de Computação - Escola de Engenharia de 
São Carlos – EESC. Laboratório de Sistemas de Energia Elétrica – LSEE 
Universidade de São Paulo – USP. Brasil 

 PP:13-18 
203 Implementation of a New Algorithm with Fuzzy Inference in FPGA 

for Synchronous Generators Wind Turbine Against Loss-of-Field 
Protection  
Araújo, Carlos Magno B.(1), Trondoli, Luiz Henrique P.C.(2) 
1. Department of Research and Development - PWM Automation and Protection of 
    Power Systems. Sao Paulo (Brazil) 
2. Department of Electrical Engineering, University of São Paulo - EESC, São  
    Carlos. Brazil 

 PP:19-24 
206 New Mode Transition of H-bridge Bi-directional DC-DC Converter 

in Distributed Generation System 
Yi Lingzhi(1,2), Chen Yu(1,2), C. Ren Xuliang(1,2), D. Xhang Hao(3) 
1. Key Laboratory of Intelligent Computing & Information Processing (Xiangtan University) 
     Hunan Province, Xiangtan. China 
2. Wind power equipment and power conversion 2011 Collaborative Innovation Center 
     Hunan Province Xiangtan. China 
3. CSR Zhuzhou Electric Motor CO, LTD, Hunan Province, Zhuzhou, China 

 PP:25-31 
207 Multi-Objective Techno-Economic Assessment of Real Life 

Hydrocarbon Facility Real Power Loss and Power Factor 
Optimization Using Improved Strength Pareto and Differential 
Evolutionary Algorithms  
M. T. Al-Hajri(1), M. A. Abido(2), M. K. Darwish(3)  

3



 

exÇxãtuÄx XÇxÜzç tÇw cÉãxÜ dâtÄ|àç ]ÉâÜÇtÄ 
No.15, April 2017. ISSN 2172-038X 

 
 

 
 

 

1. Power Systems, Saudi ARAMCO Oil Company, Dhahran. 
     Kingdom of Saudi Arabia  
2. Electrical Engineering Department, King Fahad University (KFUPM), Dhahran 
    Kingdom of Saudi Arabia  
3. Computer & Electronic Eng. Department, Brunel University, U.K., Uxbridge. 
    United Kingdom 

 PP:32-36 
209 Study of Nanoparticle Fluid Mixtures for Heat Enhancement and 

Heat Storage in a Cavity  
H. Acheheb(1),  M.Z. Saghir(2)  
1. Blida University, Food Department, Faculty of Natural Science and Life. Algeria  
2. Ryerson University, Dept of Mechanical and Industrial Engineering, Toronto 
    Canada 

 PP:37-42 
210 Evaluation of a new Power Quality index, based in Higher Order 

Statistics  
J.M. Sierra-Fernández, J.J. González De La Rosa, A. Agüera-Pérez, J.C. 
Palomares Salas, O. Florencias- Oliveros  
1. Department of Automatic and Electronic Engineering, and Computer Architecture 
    and Network.  Cadiz University . Escuela Politécnica Superior –Cádiz. Spain  
2. Research Group PAIDI-TIC-168 

 PP:43-48 
212 A novel instrument for power quality monitoring based in higher-

order statistics: a dynamic triggering index for the smart grid  
Olivia Florencias-Oliveros, Agustín Agüera-Pérez, Juan-José González de la 
 Rosa, José-Carlos Palomares-Salas, José-María Sierra-Fernández 
Research Group PAIDI-TIC-168, Computational Instrumentation and Industrial 
Electronics (ICEI). Spain  
Department of Automation Engineering, Electronics, Architecture and Computer 
Networks.  Polytechnic School of Algeciras, University of Cádiz. Spain 

 PP:49-53 
214 A Relevant Inrush Current Limitation Based on SCRs’ Smart 

Control Used in EV Battery Chargers 
S. Jacques(1), C. Reymond(1,2), G. Benabdelaziz(2),  J.-C. Le Bunetel(1) 

1. University of Tours (France), Research group on materials, microelectronics,  
     acoustics, and nanotechnology. GREMAN CNRS UMR 7347 Tours. France 
2. Application and System Engineering, STMicroelectronics Tours SAS. France 

 PP:54-59 

215 Modeling and simulation of PV-Powered Electric Vehicle  
Mohamed A. El-Sayed  
Department of Electrical Engineering, Kuwait University 

 PP:60-64 
218 Implementation of High Frequency SVM in a Digital System for 

CSI-SiC Inverter  
E. Fernández, A. Paredes V. Sala, L. Romeral  

4



 

exÇxãtuÄx XÇxÜzç tÇw cÉãxÜ dâtÄ|àç ]ÉâÜÇtÄ 
No.15, April 2017. ISSN 2172-038X 

 
 

 
 

 

Department of Electronics Engineering, Technical University of Catalonia. MCIA  
Terrassa. Spain 

 PP:65-70 

219 Control Method of Impedance Network in SiC Power Converters 
for HEV/EV 
E. Fernández, A. Paredes, V. Sala, L. Romeral  
Department of Electronic Engineering, MCIA Group, Catalonia Technical University, 
Terrassa. Spain 

 PP:71-76 
220 A Series Compensation Device for the LV Power Quality 

Improvement  
F. Belloni, R. Chiumeo, C. Gandolfi, A. Villa  
Ricerca sul Sistema Energetico – RSE s.p.a. Milano. Italy 

 PP:77-82 
222 Assessing the impact of photovoltaic self-consumption support 

policies on energy losses  
J. García-Villalobos, P. Eguía, E. Torres, A. Etxegarai  
Department of Electrical Engineering - University of Basque Country - UPV/EHU  
Bilbao. Spain 

 PP:83-88 
223 Present and future multiterminal HVDC systems: current status 

and forthcoming developments 
G. Buigues, V. Valverde, A. Etxegarai, P. Eguía, E. Torres 
Department of Electrical Engineering, Faculty of Engineering of Bilbao, UPV/EHU 
Bilbao. Spain 

 PP:89-95 
227 A Three-Phase Grid Synchronization System with Sub and 

Interharmonics Immunity 
Renato Guerreiro Araújo(1), Francisco Kleber A. Lima(1), Ernande Eugênio C. 
Morais(1), Carlos Gustavo C. Branco(1), Juliana Isabel L. Uchôa(1),  José de 
Ribamar L. Filho(2) 
1. Department of Electrical Engineering, Federal University of Ceara, UFC 
    Fortaleza, Ceara. Brazil 
2. Eletrobras Distribution Piaui. Research Management, Development and Energy  
    Efficiency. Teresina, PI. Brazil 

 PP:96-102 

230 Thermal comfort increase using upcycled PET bottles shutters 
technology 
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Physics Faculty, Campus Vida, Santiago of Compostela University, Spain 

 PP:103-107 
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3.   Department of EE, Integral University, Kursi Road, Lucknow. India  
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A. H. X. da Costa(1), L. G. de M. Vasconcelos(1), J. T. Neto(2), A. O. Salazar(2) 
1. Department of Electrical Engineering.  
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1. Ricerca sul Sistema Energetico – RSE S.p.A. Milano. Italy  
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T. Busatto, A. Larsson, S. K. Rönnberg, M. H. J. Bollen 
Electrical Power Engineering,  Luleå University of Technology (LTU. Sweden  

 PP:149-153 

256 Power Flow Simulation of Flywheel Energy Storage Systems for 
Tramways 
N. Erd, X. Li,  A. Binder 
Institute of Electrical Energy Conversion, Graduate School of Excellence Energy 
Science and Engineering. Technische Universität Darmstadt. Germany 

 PP:154-159 
257 High Performance SiC MOSFETs for Fault Tolerant Applications  

C. Onambele(1), A. Mpanda(2), F. Giacchetti(3), M. Elsied(4)  
1, 3. Laboratoire MIS (Modélisation, Information et Systèmes)  
        Université de Picardie Jules Verne (UPJV)  
1,4.  Amiens, France  
2,4.  ESIEE Amiens  
1,4.  Amiens, France 
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259 Proposal of a Supervisory System for Energy Microgeneration:  

Case Study Granja Colombari  
Otto, R. B.(1,2), Alvarez-Ferreira, L. R. (1,2), Silva, F.P. (1,2), Santos, R. F.(2), 
Nogueira, C. E. C.(2), De Souza, S. N. M.(2), Frigo, J. P.(3), Ando Junior, O. H.(3)  
1. Automation and Simulation of Electrical Systems Laboratory (Lasse)  
    Itaipu Technological Park (PTI) Foz do Iguaçu – Paraná. Brazil  
2. Programa de Pós-Graduação em Engenharia de Energia na Agricultura - PPGEA 
    UNIOESTE, State University of Western Paraná. Brazil  
3. Departament of Renewable Energies UNILA, Federal University of Latin  
    American Integration,  Foz do Iguaçu-PR. Brazil 

 PP:167-172 
260 Harmonic Resonance Mode Analysis in dq Domain 

Abel A. Taffese, Elisabetta Tedeschi 
Department of Electric Power Engineering. Norwegian University of Science of 
Technology, Trondheim. Norway 

 PP:173-178 
262 Wind power opportunities for remote mine sites in the Canadian 

North  
Samuel Simard(1), Kostas Fytas(1), Jacek Paraszczak(1), Marcel Laflamme(1), 
Kodjo Agbossou(2)  
1. Department of Mining, Metallurgical and Materials Engineering, Laval University,   
    Québec City. Canada 
2. Université du Québec à Trois-Rivières, Québec. Canada  
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 PP:179-183 
265 Income generation of rural community by using solar distillation 

system  
Arslan Afzal(1), Jorge L. Alvarado(2), Anjum Munir(1), Abdul Ghafoor(1)  
1. Faculty of Agricultural Engineering & Technology, University of Agriculture,  
    Faisalabad-Pakistan  
2. Department of Engineering Technology & Industrial Distribution, Texas A & M  
    University-USA 

 PP:184-188 
267 Validation of eAircraft battery simulation approach using field 

measurement data  
T. Debreceni(1), P. Szabó(2), G. Gy. Balázs(2),  I. Varjasi(1) 
1. Department of Automation and Applied Informatics, Budapest University of  
    Technology and Economics, Budapest. Hungary 
2. Siemens Zrt. Budapest. Hungary 

 PP:189-192 
268 Investigation of eAircraft energetic optimization  

J. Dorogi(1), T. Debreceni(2), G. Gy. Balázs(1)  
1. Siemens Zrt., Budapest. Hungary 
2. Department of Automation and Applied Informatics, Budapest University of  
    Technology and Economics, Budapest. Hungary 

 PP:193-198 
270 Implementation of a Generic Type I Wind Turbine Generator for 

Power System Stability Studies  
R. Villena-Ruiz, A. Lorenzo-Bonache, A. Honrubia-Escribano, E. Gómez-Lázaro 
Department of Wind Energy and Power Systems. Renewable Energy Research 
Institute and DIEEAC/EDII-AB, Universidad de Castilla-La Mancha. Spain 

 PP:199-202 
272 Maximal reactive power compensation using loaded synchronous 

motors 
Ioan Dragoş DEACONU, Aurel Ionuţ CHIRILĂ, Constantin GHIŢĂ,  Valentin 
NĂVRĂPESCU 

Department of Electrical Machines, Drives and Materials.  
Electrical Engineering Faculty, Universitatea POLITEHNICA din Bucureşti . 
Romania 

 PP:203-208 
273 Parametric analysis of thermal losses on hybrid solar gas-turbine 

power plants  
R.P. Merchán, M.J. Santos, A. Medina,  A. Calvo Hernández  
Department of Applied Physics , Facultad de Ciencias. University of Salamanca. 
Spain 

 PP:209-214 
275 Empirical-Analytical Modelling of the Thermal Performance of a 

PEMFC-based CHP System 
F.J. Asensio(1), J.I. San Martín(1), I. Zamora(2), G. Saldaña(1),  I. Martín(3) 
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1. Department of Electrical Engineering 
3. Department of Graphic Expression and Engineering Projects 
    Engineering School of Gipuzkoa (Section of Eibar), University of the Basque 
    Country (UPV/EHU) 
2. Department of Electrical Engineering 
    Engineering School of Bilbao, University of the Basque Country (UPV/EHU) 
    Spain 

 PP:215-220 
276 Modelling and parameterization of Resistive Superconducting 

Fault Current Limiters 
A. Etxegarai, A. Iturregi, M. Larruskain, I. Zamora, P. Eguia 
Department of Electrical Engineering, University of Basque Country - UPV/EHU 
Bilbao. Spain 

 PP:221-226 
278 The use of Model Predictive Control (MPC) in the optimal  

distribution of electrical energy in a microgrid located in 
southeastern of Spain: A case study simulation 
César Hernández Hernández(1), Francisco Rodríguez(1), José Carlos Moreno(1), 
Paulo Renato da Costa Mendes(2), Julio Elías Normey Rico (2) 
1. Department of Informatics, Agrifood, Campus of International Excellence cia A3 
   CIESOL Reasearch Center on Solar Energy, University of Almeria. Spain 
2. Federal University of Santa Catarina, Florianopolis. Brazil 

 PP:227-232 
279 Optimization of Residential Load Consumption during Energy 

Peaks using Smart Metering  
Rovan Refaat El-Razky, Ahmed Ali Daoud, Kamel El-Serafi 
Department of Electrical Engineering, Faculty of Engineering, Port Said University. 
Egypt 

 PP:233-238 
280 The influence of the self-excited induction machine into the 

electrical grid under inestability situation - Real case measurement  
R. Bosch(1), P. Casals(1), A. Serrano(1,2)  

1. Department of Electrical Engineering 
    E.T.S.E.I.B, Polytechnic University of Catalonia. Barcelona. Spain 
 2. Eléctrica Serosense Distribuidora. Spain   

 PP:239-244 
282 Maximum Power Point Tracker Based Digital One Cycle Control 

Applied in PV Systems  
A. C. Q. B. Leite, A. O. Salazar, J. T. Carvalho  
LAMP - PETROLEUM MEASUREMENT ASSESSMENT LABORATORY  
UFRN, Universidade Federal do Rio Grande do Norte. Brasil  

 PP:245-250 

283 Real time simulation applied to the implementation of  generic 
wind turbine models  
A. Lorenzo-Bonache, R. Villena-Ruiz, A. Honrubia-Escribano,  E. Gómez-Lázaro  
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Department of Wind Energy and Power Systems  
Renewable Energy Research Institute and DIEEAC/EDII-AB  
Universidad de Castilla-La Mancha. Spain 

 PP:251-254 
285 Optimization Measures for Increased Immunity against High 

Frequency Disturbances and Reduced Emission in the Range of 2 
kHz to 150 kHz Realized on Different LED Lamps  
Thomas Wohlfahrt, Christian Waniek,  Johanna M.A. Myrzik  
Institute of Energy Systems, Energy Efficiency and Energy Economics  
TU Dortmund University. Germany 

 PP:255-260 
286 A Second Order Sliding Power Control & Resonant Filtering 

Approach to Mitigate Grid Unbalance Effects on a DOIG Wind 
Energy Based System 
F. Valenciaga(1), R. D. Fernández(2),  F. Inthamoussou(1) 
1. Grupo de Control Aplicado (GCA), LEICI - Departamento de Electrotecnia, Fac. 
     de Ingenieria. Universidad Nacional de La Plata – CONICET. Argentina 
2.  Fac. de Ingenieria, Universidad Nacional de la Patagonia San Juan Bosc 
     (UNPSJB) – CONICET. Ciudad Universitaria, Comodoro Rivadavia. Argentina 

 PP:261-266 
287 Study on Voltage Control of Distribution Network Using PV 

Generation Forecasting  
H. Kobayashi(1,2),  M. Kato(2) 
1. Polytechnic University, 2-32-1 Ogawa-nishimachi, Kodaira-shi, Tokyo. Japan 
2. Department of Electrical and Electronic Engineering, Tokyo Denki University. 
    Japan 

 PP:267-270 
289 Application of Double Fourier Series for Analyzing Harmonic of a 

Modular Multilevel Converter  
Ngoc-Thinh Quach(1), Sang Heon Chae(1), Min-Hyeok Kang(1), Dong Wan Kim(2), 
Seung Hun Ko(2), Eel-Hwan Kim(1)  
1. Department of Electrical Engineering.  Jeju National University. Jeju-si 
    Republic of Korea  
2. Research & Development Center, Jeju Energy Corporation, Jeju-si, Republic of  
    Korea 

 PP:271-275 
290 A Study on Optimal and Stable Strategy of Islanded Microgrid  

Min-Hyeok Kang(1), Ngoc-Thinh Quach(1), Sang Heon Chae(1),  Dong Wan 
Kim(2), Seung Hun Ko(2), Eel-Hwan Kim(1),  Seong-Bo Oh(1)   
 1. Department of Electrical Engineering.  Jeju National University. Jeju-si 
    Republic of Korea  
2. Research & Development Center, Jeju Energy Corporation, Jeju-si, Republic of  
    Korea 
 
 

10



 

exÇxãtuÄx XÇxÜzç tÇw cÉãxÜ dâtÄ|àç ]ÉâÜÇtÄ 
No.15, April 2017. ISSN 2172-038X 

 
 

 
 

 

 PP:276-280 
291 A Study on Wind Smoothing Control by Using Short-term Average 

Value through Detecting Wind Power Fluctuation Rate  
Sang Heon Chae, Eel-Hwan Kim 
Department of Electrical Engineering, Jeju National University, Jeju-si,  Republic of 
Korea 

 PP:281-286 
293 Modular and Scalable FACTS Systems for Improving Stability in 

Distribution and Transmission Networks, Using the Example of a 
STATCOM System in an Offshore Distribution Network  
Tobias Funk(1), René Rund(1), Thomas Röseler(1), Tomaz Pfeifer(2)  
1.  Maschinenfabrik Reinhausen GmbH  Power Quality. Erfurt. Germany 
2.  Reinhausen 2e . Ljubljana. Slovenia 

 PP:287-292 
296 Evaluation of electrical losses in MVAC collector systems in 

offshore wind farms  
I. Arrambide, P.M. García, J.J. Ugartemendia, I. Zubia  
Department of Electrical Engineering.  Escuela de Ingeniería de Guipúzcoa, 
University of the Basque Country UPV/EHU. Donostia-San Sebastián. Spain 

 PP:293-297 
299 First Order Integral Sliding Mode Control for Active and Reactive 

Current of A Multilevel Inverter Based Distributed Generation Unit 
A. Elnady(1,2) 
1. Department of Electrical Engineering. University of Sharjah 
    Sharjah- United Arab Emirates 
2. Royal Military College (Adjunct). Electrical and Computer Engineering 
    Department.Kingston, Ontario.  Canada 

 PP:298-303 
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