2010 IEEE Electric Power and
Energy Conference

(EPEC 2010)

Halifax, Canada
25 — 27 August 2010

‘O IE E E IEEE Catalog Number: CFP10EPE-PRT
’ ISBN: 978-1-4244-8186-6



TABLE OF CONTENTS

ALTERNATIVE ENERGY

Passive Method-Based Islanding Detection of Renewable-Based Distributed Generation: The ISSU€s.........c.cccccevevenee 1
A.S. Aljankawey, Walid G. Morsi, L. Chang, C.P. Diduch
Battery recharging and AeliVENY SEIVICE .........oiiiiiiiieieeee ettt bbbttt b e bbb et ebe b 9

Alfredo Herrera

CONTROL ASPECTS |

Design of Bilateral Switched Reluctance Linear GENEIAtOr...........ccceviieiiiiiiriiiesiet ettt ebesae e 10
H. Chen, X. Wang, J.J. Gu, S. Lu

Simulation on Parallel Drive System of Double Switched Reluctance Motors Based on Sliding Mode &

[ 24 1] 11 (] 1 ] 3OS 15
H. Chen, X. Wang, J.J. Gu, Q. Song
A new Closed Loop Speed Control of Induction Motor Fed by A High Performance Z-Source Inverter ................... 20

Omar Ellabban, Joeri Van Mierlo, Philippe Lataire
Control of a Bidirectional Z-Source Inverter for Hybrid Electric Vehicles in Motoring, Regenerative

Braking and Grid INterface OPEratiOns ..........ccciiiiiiiiiieiiiee sttt sttt te b et e st et e s etaebeebeste b e e eseeseabesbenaenee 26
Omar Ellabban, Joeri Van Mierlo, Philippe Lataire
Wide-Area Frequency Control during Power System ReSIOration ...........cooceiiriieiiiieiiine e 32

V.Yari, S. Nourizadeh, A.M. Ranjbar

CONTROLS ASPECTS Il

Speed Control of AC Series Motor Using AC Chopper Voltage Control............cccoeiiiiiiiiiiii e 36
M.M.R. Ahmed, M. Soliman

A Predictive Voltage Controller for Stabilizing Single Fuel Cell CONVEITOF .........ccooiiiiiiiiene e 40
A. Masoumzadeh, V.R. Nasirian, R. Roshandel, M.R. Zolghadri, A.H. Fathi, N. Noroozil

Novel Controller Design for a Luo Converter Electric Vehicle Energy Management SyStem ..........ccococvvvevieieniennns 46

Zahra Amjadi, Sheldon S. Williamson

Optimal Drivetrain Component Sizing for a Plug-in Hybrid Electric Transit Bus Using Multi-

ODbjective GeNELIC AIGOTTIIM .....c.iiiiiiice et et e be st e st e s e b e e eseebesbe st e saebesee st eraaneas 52
Chirag Desai, Florence Berthold, Sheldon S. Williamson

DESIGN ASPECTS

Achieving CO2 Emission Targets for Energy Consumption at Canadian Manufacturing and beyond;

using Hybrid Optimization MOGEI .............oviiiiiiie bbbttt b e bbbt be i 57
Arash Marzi, Hosein Marzi, Elham Marzi

Bio-inspired Solution to Economic Dispatch Problem using Distributed Computing .........cccccoeveiiiiiniencnencece 62
Arash Marzi, Hosein Marzi, Elham Marzi

Optimization of Biomass Waste Gasification Combined Heat and POwer SyStem............cccoceoiieiiiniinieie e 68
B. Fakhimghanbarzadeh, Hosein Marzi, Hossein Abolghasem

Efficiency Improvement of a DC-DC Converter Used in Series-Connected Boost CONVEITErS .........cccccvrvevicerienns 74
M.Mirsamadi, M.Taherbanch, A.H. Rezaie

Static Security Assessment Using Radial Basis Function Neural Networks Based on Growing and

PIUNING IMBTNOM ...ttt b bt h bbb E b e e e R b e b £ e b e bt sb e bbb e bt e bt eb e e bt e b e b et e b e ebe et e 78
D.S. Javan, H. Rajabi Mashhadi, M. Rouhani

ENERGY MANAGEMENT

Energy Harvesting Simulation for Automatic Arctic Monitoring Stations ............ccceoiiriiine i 84
D. Pimentel, P. Musilek, A. Knight



Modeling and Simulation of a Soft-Starter for a 2 MW Wind Turbine Generators............ccoccoeveirininiensiencieseeee 90
Lucian Mihet-Popa, Voicu Z. Groza

Using Global Efficiency Concept in Selection Decisions of Dedicated EQUIPMENTS ..........ccccoieririeiininieniene e 96
Constantin. D. Pitis, Voicu Z. Groza
A Novel Demand Side Management Program using Water Heaters and Particle Swarm Optimization................... 102

Arnaldo Sepulveda, Liam Paull, Walid G. Morsi, Howard Li, C.P. Diduch, Liuchen Chang

A Centralized Controller to Control Power Demands of Electric Water Heaters for Peek Shaving of
Total HOuSe-NOId POWET DEMANGS ........eeiiiiieiiiieeie ettt st e s be st e te e te et e sseestesbeenbesneeseesreebeansesaenreens 107
Mostafa Shad Zolpirani, Walid G. Morsi, H. Li, C.P. Diduch, L. Chang

ENERGY STORAGE SYSTEMS

Stationary Applications of Energy Storage Technologies for Transit SYStEMS ...........cccoiviiiiiiniiineneeeeee e 108
Paul Radcliffe, James S. Wallace, Lily H. Shu

Modeling of Fuel Cell/Microturbine Generation Scheme with Battery Storage .........ccoooovvereieieiene e 115
M. Soliman, M.M.R. Ahmed, M. Safiuddin

Analysis of Energy Storage Sizing and TeCANOIOGIES. .......cveiiiiiiiieieiee ettt ettt sre e 121
Michael Ross, Rodrigo Hidalgo, Chad Abbey, Geza Joos

Statistical Modeling of Energy Production by Photovoltaic Farms...........ccccveieiiiiiiiiii e 127

Marek Brabec, Emil Pelikan, Pavel Krc, Krystof Eben, Petr Musilek

HVDC

An Adaptive Neuro-Fuzzy (NF) Pl Controller for HVDC SYSTEM ......covcviiiiiiiiieeeese et 133
Munish Multani, Vijay K. Sood, Jing Ren

Modeling of VVoltage Source Converter Based HVDC System in EMTP-RV ... 139
Hiteshkumar Patel, Vijay K. Sood

A Hybrid HVDC Transmission System Supplying a Passive Load ...........ccooviiiiniiiieieni e 145

Omar Kotb, Vijay K. Sood
Modular VSC Converter Based HVDC Power Transmission from Offshore Wind Power Plant:

Compared to the ConveNtioNal HVAC SYSTEM ....cc.oviiiiiieiee ettt sb et seebesbe e s 150
Ranjan Sharma, Tonny W. Rasmussen, Kim Hoj Jensen, Vladislav Akamato

INTELLIGENT SYSTEMS

Neuro-Wavelet Based Islanding Detection TEChNIQUE...........oiiiiiiiirieiiieise ettt 156
Yara Fayyad, Ahmed Osman

Passive Method-Based Islanding Detection of Renewable-Based Distributed Generation: The ISsues.............c........ 162
A.S. Aljankawey, Walid G. Morsi, L. Chang, C. P. Diduch

Practical Commitment of Combined Cycle Plants using Dynamic Programming..........c.ccoceeereinienenenenenesenesenens 170
Juan Alvarez Lopez, Rolando Nieva Gomez, Isaias Guillen Moya

Optimal Power Flow Using Power WOorld SIMUIALOL . ...t 176
Harprit Kaur, Y.S Brar, Jaswinder Singh Randhawa

Protection Challenges Facing Distributed Generation on Rural FEEers.........ccooviiriiiiiiiiineieeeee s 182
Aidan Foss, Kalle Leppik

Design and Simulation of a Fast Charging Station for PHEV/EV Batteries ...........cccovvviiiviieieicieic e 187

G. Joos, M. de Freige, M. Dubois

LESCOPE SESSION

EMTP-Based Black Start Analysis for an Isolated POWEE SYSEM .......cc.coviiiiiinieiiice et 192
Ali Dariani, Reza Rastegar

FLC Based Hysteresis Band Adaptation to Optimize Torque and Stator Flux Ripples of a DTC Based

TIME DITIVE Lo h b e bR R R e R R R Rt n e r e n s 199
Muhammad Hafeez, M. Nasir Uddin, Ronald S. Rebeiro
Fuzzy Unit Commitment Using the Ant Colony Search AlgOrithm..........c.coooi e 204

M.Y. El-Sharkh, N.S. Sisworahardjo, A.A. El-Keib, A. Rahman



A New Technique for Current Differential Protection of Transformer...........cocooiiiiiiiiie e 210
Sanjay Dambhare, Karthik Mannem, Anant Deshpande

OPERATIONAL SCHEDULING

Electric Power System Cost/Loss Optimization Using Dynamic Thermal Rating and Linear

L oTo | = 1010 11 0o OSSPSR 214
Milad Khaki, Petr Musilek, Jana Heckenbergerova, Don Koval
An Intelligent Weather-based System to Support Optimal Routing of Power Transmission Lines.............ccccoevee. 220

Pawel Pytlak, Petr Musilek
A Framework for Compromising between Power Generation Cost and Power System Security in

Regulated Market USING IMO-OPF ..ottt bbbt e bt bbb e e b e b enis 226
Amirsaman Arabali, Pedram Sotoodeh,

A New Meta-Heuristic Optimization Technique: A Sensory-Deprived Optimization Algorithm.............cccccceeeeie 231
F.S. Abu-Mouti, M. E. El-Hawary

Fixed-Head Hydro-Thermal Scheduling Using a Modified Bacterial Foraging Algorithm ............ccccocoiiiicinienns 236

I.A. Farhat, M.E. El-Hawary

POWER ELECTRONICS

A Soft Switching Three-Phase Three-Switch BUCK ReCHIFIEr ..........ooiiiiiie e 242
N. Noroozi, M.R. Zolghadri, R. Haghi

SIMPlified SEries ACTIVE POWEE FIIEIS .....c..oiiiieie ettt sttt beste st e e e e eseebeabeneentens 248
Mohamed Y. Tarnini

Study on Multifunction GTEM Cell for Radiated EMI Measurement and ANalysis ...........ccoceevevviiiieienerienieresnseens 254
Yan Wei, Zhao Yang, Luo Yong-chao, Feng Zhi-min, Zhao Bo, Rong Rong

Investigation on Electromagnetic Interference in New Energy InVerter SYStem ..........cccocveriiiieiinieneneneeesc e 258
Qiu Xiaohui, Dong Yinghua, Zhao Yang, Yan Wei, Rong Rong

Conductive EMI Noise Analysis for Large Power Switched Reluctance Machine............ococooeiiiiiiiiiniiciccc 262

Qiu Xiaohu, Lu Xiaoquan, Zhao Yang, Dong Yinghua, Jiang Ninggiu, Rong Rong, Yang Qiutong

POWER SYSTEM DYNAMICS

Real-time Implementation of Discrete Wavelet Transform for Transient Type Protection Applications ................. 266
Nuwan Perera, Athula D. Rajapakse, Aniruddha M. Gole
H8 Loop Shaping Based Robust Power System Stabilizer for Multi Machine Power System ..........cc.ccoceveiiinienenn. 272

Jayapal Reddy, Jugal Kishore Mendiratta
Economical and Ecological Aspects of Renewable Energy Generation in Coal Fired Power Plant

Supported With GEOthermMal HEAL ..o r et st b e e e b e s e neene e 278
Janusz Buchta, Andrzej Wawszczak
Transient States Simulation in Power Plant Auxiliary Electrical SyStem...........ccccooiiiiiiiiiii e 284

Janusz Buchta

RENEWABLE ENERGY

Neural Network Based Wind Speed Sensorless MPPT Controller for Variable Speed Wind Energy

CONVEISION SYSTEIMIS ...ttt sttt ettt b e e s bt bt e bt e b e e e s e e s £ eb e e bt e bt A e e b e e eh e e b e e b e eb e nb e b b en b e b e e st ebeebeebenb e b eseene et ee 290
J.S. Thongam, P. Bouchard, R. Beguenane, |. Fofana
Tidal Currents Forecasting Using a Hybrid of ANN and Least Squares Model .............ccooiiiiiiiininieneieeesceee 296

Hamed H.H. Aly, M.E. El-Hawary

A Novel Dynamic Voltage Regulator Compensation for a Stand Alone Tidal Energy Conversion

ST 011 o SOOI 304
T. Aboul-Seoud, A.M. Sharaf

Utilization of the Modulated Power Filter Compensator Scheme for a Grid Connected Rural Hybrid

Wind/Tidal ENergy CONVErSION SCREIME ... ....cuiiiiiiitiitieee ettt bttt b ettt b et b e et e e s be b nbenne 310
T. Aboul-Seoud, A.M. Sharaf



Designs of Solar Collector for Hybrid Fiber Optic Lighting SYSTEM.........cccoiiiiiiiiiiieie e 316
Patrick Couture, Mohammed Mostefa, Abdul Al-Azzawi

SMART GRID

The Impact of Smart Grid Residential Energy Management Schemes on the Carbon Footprint of the

Household EleCtriCity CONSUMIPTION. .........ciiiiiiiti ettt ettt ettt se e b e e e se e s e ebeebeseeebe e eneaneaneanis 320
Melike Erol-Kantarci, Hussein T. Mouftah

Voltage Collapse Detection Using Ant Colony Optimization for Smart Grid Applications.............ccocevvvvneriieennne 326
C. Church, Walid G. Morsi, C. P. Diduch, M.E. El-Hawary, L. Chang

Design of a Smart Mater Techno-Economic Model for Electric Utilities in ONtario...........ccccooevveieivienenesisieesennn 331
E. Andrey, J. Morelli

VEhiCle 10 Grid iN INOVA SCOTIA. ... .veuiiiiiiitiieieite ettt bbb bbbt bbbt b bbb e eb e 338
Karen Pahlavan, Timothy A. Little

STORAGE TECHNOLOGY

Dynamic Relaxation: A New Optimization Method for PEM Fuel Cell Analysis..........ccccoovviiiiiiiiiiiinineciceseen 342
Shirin Espiari, Majid Aleyaasin

Evaluating one of Renewable Electricity Generation Technologies: PEM Fuel Cells ..., 348
Sajad Hoseinnia, Seyed M. Sadeghzadeh, Amir H. Fathi, Mojtaba Nasiri

Multi-Input DC Boost Converter for Grid Connected Hybrid PV/FC/Battery Power System..........c.ccocoocereeerencnne. 354

S.H. Hosseini, S. Danyali, F. Nejabatkhah, S.A.K.H. Mozafari Niapoor

Application of D-STATCOM to Improve Distribution System Performance with Balanced and
Unbalanced FAUIL CONAITIONS .......c.oouiiiieiiiie bbb bbbt b e bt r et nn s 360
S.H. Hosseini, A. Nazarloo, E. Babaei

SYSTEM DESIGN

Lightning Risk ASSESSMENT Of POWEE SYSTEMIS. ......icuiiiiiiieiieiieiiseste ettt sttt tesbeste et e sessestesbesaenseseesessessensens 366
Riadh W.Y. Habash, Voicu Groza

Distribution System Efficiency Improvement by Reconfiguration and Capacitor Placement Using a

Modified Particle Swarm Optimization AIGOFTTRM .........c.oiiiiii e 372
Pooya Rezaei, Mehdi Vakilian
Metering of Energy Used for Lighting: a Practical Indirect Method.............cocooiiiiiiiiiie e 378

Luigi Martirano, Massimo Aliberti, Ferdinando Massarella
Modeling of Optimal Electricity Supply Problem in Iran’s Power Network by Using Hierarchical

g Fo T LT aTo A o] o] oY= Yol o ISR 386
R. Tanha Aminlouei, S.F. Ghaderi
A Sectionalizing Method in Power System Restoration Based on Wide Area Measurement Systems ...........c.ccceeui. 392

S.A. Nezam-Sarmadi, A. Salehi Dobakhshari, S. Azizi, A.M. Ranjbar, S. Nouri-Zadeh

A Novel GA-Self Regulating VSC-SMC Controller for Common AC-DC PV-FC-Diesel-Battery Green
ENErgy ULHIZATION SCREMIE ...ttt ettt b e b e et et e ae bt e bt bese e b et e m e e beebeebeseeebesneneaseaneanas 398
Adel M. Sharaf, Adel A.A. EI-Gammal

SYSTEM DYNAMICS |

A Novel Efficient PSO-Self Regulating PID Controller for Hybrid PV-FC-Diesel-Battery Micro Grid

Scheme for Village/Resort Electricity UtIlIZAtION...........c.oooiiiiiiiie e e 404
Adel M. Sharaf, Adel A.A. EI-Gammal

Optimal PID-Self Regulating Controller for Micro Hydro-Fuel Cell Green Energy Management

S0 011 o OO 410
Adel M. Sharaf, Adel A.A. EI-Gammal

Optimal Selection of Capacitors in Distribution Networks for Voltage Stabilization and Loss

LT [0 Tod £ [o] o TSSOSO SO U PP TUSTOPSRPRTPR 416
Adel M. Sharaf, Adel A.A. EI-Gammal



A Novel GA-Based Tri Loop Multi-Stage Incremental Action Drive Controller for Hybrid PV-FC-
Diesel-Battery EIBCTIIC VENICIE .......c.oouieee ettt b et e bbb e b e e eneeneenas 421
Adel M. Sharaf, Adel A.A. EI-Gammal

SYSTEM DYNAMICS 11

A Novel PSO-Based Hybrid PV-FC-Diesel-Battery Electric PID-Controller Drive System for Electric

V=] 1o (=T I =T 4T o PO UUUTPTSRURSRPRTN 427
Adel M. Sharaf, Adel A.A. EI-Gammal

Novel Green Plug Switched Filter Schemes Based On Multi Objective Genetic Algorithm MOGA for

SiNgle Phase INAUCTION IMOTOIS ........ciiiiiieicccti ettt et et b e bbb e st e saebeebe st e b et es b eseeseebesbesbe e enbesseneateans 433
Adel M. Sharaf, Adel A.A. EI-Gammal

Power Efficient PID Controller of Wind Driven Induction Generation Single-Phase Induction Motors

for Electric ENergy Saving APPHCALIONS. .........ciiiiiiieieeiete ettt sttt be st st e e et seebesbeste st e e e e esesbesneseeanens 439
Adel M. Sharaf, Adel A.A. EI-Gammal

WIND POWER |

A Study of the Reduction of the Regional Aggregated Wind Power Forecast Error by Spatial

Smoothing Effects in the Maritimes CANAUA...........coviiiiiiiiieie ettt sa et e e besae e s 445
Yu Han, Liuchen Chang

Performance Optimization of a Dual-Rotor Wind Turbing SYSTEM..........cccoiiiiiiiiiie e 451
Riadh W.Y. Habash, Voicu Groza, Pierre Guillemette

Modeling and Optimization of Power Coefficient Using 2K Factorial Methodology...........ccccooevviiiiiiiiincncicese, 457
Md. Arifujjaman

Modeling, Simulation and Control of Grid Connected Permanent Magnet Generator (PMG)-based

Small Wind ENergy CONVEISION SYSTEIM .......c.oiuiiiiiiiietieiieie sttt ettt sttt b e b et e st bt b e bbb e et e bt ab e b e s 463
Md. Arifujjaman

Efficiency Comparison of Two Possible Grid Connected Small Wind Turbine Systems ............cccocooiiiineininiencee. 469

Md. Arifujjaman, M.T. Igbal, J.E.Quaicoe

WIND POWER 11

Predictive Tracking Controller for Induction Generator in Variable Speed Wind Energy Conversion

)Y =10 1 ST USSP URO PP PRRPPPR 475
Adel Merabet, Jogendra S. Thongam

Dynamic Modeling and Simulation of a Remote Wind-Diesel-Hydrogen Hybrid Power System.............ccccooccviene 481
Maruf-ul-Karim, M.T. Igbal

Wind Power Forecasting Based 0n ECONOMETIICS TREOIY ........ccociiiiiiiiiciie ettt ana 487

Hui Zhou, Jiangxiao Fang

Direct Torque and Flux Control of the Converters for a Permanent Magnet Wind Power Generation

)Y =10 DT TP P RO URUUP PR PPN 493
Z. Xu, P. Ge, Dianguo Xu, C.H. Zhang

Author Index





