2009 44th International
Universities Power Engineering
Conference

(UPEC 2009)

Glasgow, United Kingdom
1-4 September 2009

I E E E IEEE Catalog Number: CFP09569-PRT
4 ISBN: 978-1-4244-6823-2



TABLE OF CONTENTS

Demand Side Primary Frequency Response Support Through Smart Meter Control.........c.ccccocevevieiiiieiiviene e 1
Kamalanath Samarakoon, Janaka Ekanayake

Windowed Standard Deviation-Based Transient Feature Extraction for Earth Fault Protection in MV

[N 0T 2SSOSR 6
Nagy I. Elkalashy, Abdelsalam M. Elhaffar, Mohamed F. Abdel-Fattah, M. Lehtonen Naser, G. Tarhuni
Flexible Transmission Network Planning with Post-Contingency Network SWitChing .........ccccoocovivineiiiniicincens 10

A. K. Kazerooni, J. Mutale
Effect of Generator Models and Load Models on the Results of the Transient Stability Analysis of a

oY= g1 (=] 4 PRSPPI 15
Elmer Sorrentino, Orlando Salazar, Daniel Chavez

Islanded Operation of UK Radial Distribution: Earthing Strategy ..........ccccoceiiriiiiiiiniinese e 20
Hasmaini Mohamad, Peter A. Crossley

Assessing the Impact of Micro CHP on Gas and Electricity Distribution Networks ...........ccccooooiieiiiinine e, 26
Thipnatee Sansawatt, James R. G. Whiteford, Gareth P. Harrison

Applications of Web-based Learning for Power Engineering in the WOrld...........cccoooiiiiiinieiicinseeeeneas 31
B. Bitzer, Hezron

Modeling and Simulation of Automotive Interleaved BUCK CONVEITET ..........cccoieiieiciiiii e 35
Tammam Benmusa, Mohamed. A. Shrud, Amar Bonsbaine, Ahmed. S. Ashur, Richard Thorn

Development of UHF Transformer Probe Sensors for On-Line Partial Discharge Measurement .............c.cccccoveennene. 40
Alistair Reid, Martin Judd, Carl Johnstone

Wireless Sensor Networks for Partial Discharge Condition MONITOrING .........ccocoiiiiiiiiiiiese e 44

I. S. Hammoodi, B. G. Stewart, A. Kocian, S. G. McMeekin, A. Nesbit
A Novel Correlation Tester for Multicore Power Cable Fault Finding and Identification Using

T cTU Lo fo] g Lo IS T= o (U < Lol 49
H. Geisler, R. A. Guinee

An Improved Transformer Protection Scheme Based on Integrated Protection System .........ccccocevvivviiiiieicciciecnne, 54
Hao Zhang, Jinghan He, Bin Li, Zhigian Bo

Synthetic Loading Technique for Efficiency Evaluation of Permanent Magnet Synchronous Machines.................. 58
Abdelaziz Y. M. Abbas, John E. Fletcher

Voltage Profile Support in LV Distribution Networks with Distributed Generation .............c.ccocooeiiiininsiencienee, 63
Leopold Herman, Bostjan BlaZic, Igor Papic

An Evaluation of Integrated Fuel Cell and Energy Storage Systems for Residential Applications............ccccocccvvvenns 68

Omar A. Shaneb, Philip C. Taylor
Transient Stability Assessment of SMIB System with “Mixed” Overhead-Cable Line - Sensitivity

AANIYSIS. ..ttt h b b e E e e a R R R R e bR oA e R R £ R e AR e R R oA £ e R £ e R £ e R e ARt b e R oAb e R e e Rt ekt b e b e et e beer e 73
Mariano G. Ippolito, Fabio Massaro, Giuseppe Morana, Rossano Musca

Local VVoltage Stability CONSIraiNt FOF OPF ..ottt ettt e b bt e e neenesresaenean 78
Rall Rodriguez, Mario A. Rios

Pulsed Light Technology for Microbial INactiVation.............coceiiiiiiiiic e 82

Endarko, M. Maclean, I. V. Timoshkin, S. J. Macgregor, J. G. Anderson

Using Optimal Power Flow for Management of Power Flows in Active Distribution Networks within

TREFMEAI CONSEFAINTS ...tttk b bbbkt ekt b s e bbb bbb e s e b e et st b et ettt b e e 86
M. J. Dolan, E. M. Davidson, G. W. Ault, F. Coffele, I. Kockar, J. R. McDonald

Accurate Methods for Solving Electromagnetic Interference Problems Between Power Lines and

UNderground MEetalliC PIPEIINES ........c.o ettt ettt ettt b e et e b e bt et e s besbe e et e s e eneene e 91
Dan Doru Micu, Levente Czumbil, Andrei Ceclan, Laura Darabant

A Study of Transient Torque Analysis in the Squirrel-cage Induction Motor with Reactor and

DaMPING RESISTOEN STAITET ......oviiiiiticice ettt ettt e be s b et e e e st e st eb e e bt sbeebe s enses e e bt ebesbeebenee b e e eneeneee 96
Junichi Fukushima, Yoshihisa Urin, Keita Katauama, Hiroyuki Iki, Yoshihide Kado
The Effect of Different Fuzzy Membership Function Forms on Controlling Loop FIOWS............cccccvviiivineviiiceinns 100

G. Ozdemir Dag, M. Bagriyanik
Electric Power System’s Steady—State Security Analysis Applying the Rough Set Theory Considering

an Incomplete INFOrMALION SYSTEIM ..ottt b bbbttt et e b e bbb et ebe b 105
C. |. Faustino Agreira, C. M. Machado Ferreira, F. P. Maciel Barbosa
Wheeling Charge Based on Identification of Transaction Paths in Deregulated Power Markets ............cc.cccceerenee 110

Hiromu Hamada, Hideo Tanaka, Ryuichi Yokoyama



Phase-frequency Characteristic of Zero Sequence Networks in Neutral Indirectly Grounded Power

)Y =10 ST TP PR U PP PRRPPTPRO 115
W. G. Zhang, B. H. Zhang, M. You, H. S. Hu, L. C. Zhou, Z. Q. Bo, A. Klimek

Multicriteria Optimal Location of TCPAR in a Competitive Energy Market Using ELECTRE I .........c.cccovvnennne 120
Muwaffaq I. Alomoush

Optimal Co-ordinated Operation of Distributed Multi-generation in Active Distribution Networks........................ 125
Loredana Carradore, Roberto Turri

Microgrid Intentional Islanding for Network EMErgenCies. ..ot 130

I. Grau, L. M. Cipcigan, N. Jenkins, P. Papadopoulos
Techno-economic Evaluation of Different Hybrid Power Generation Systems for an Off-Grid

R Lo (= Tot T gl ] T ol OSSOSO 135
loannis P. Panapakidis, Minas C. Alexiadis, Dimitrios N. Sarafianos, Michael I. Seiragakis

Analysis of Switching Over-voltages in a Three-ended 400 kv Cable SYSteM.........ccooveieiiiiiiieriiiee e 140
Denis T. A. Kho, Martin D. Greenwood, Kenneth S. Smith

A Review of Short-term Electricity Price Forecasting Techniques in Deregulated Electricity Markets.................... 145
Linlin Hu, Gareth Taylor, Hai-Bin Wan, Malcolm Irving

Control of Multi-terminal VSC-HVDC Transmission System for Offshore Wind Power Generation ...................... 150
Shu Zhou, Jun Liang, Janaka B. Ekanayake, Nick Jenkins

A Comparison of Imbalance Settlement Methods of Electricity Markets ... 155
Mingming Zhang, Kwok L. Lo

The Realisation of Fuzzy Cognitive Agents Representing Electricity Market Participants ..., 160
David Borrie, C. S. Ozveren

Assessment of Vehicle to Grid Power as POWEr SYStEM SUPPOIT.........couiiiiiiiiiieiieese et 165
Xiaotao Zhong, Andrew Cruden, David Infield, Piotr Holik, Sikai Huang

Study of Propagation Behaviour of Partial Discharge Acoustic Signals in a 3-D Model TanK...........ccccoceveiiinrnnne 170
Syed Ageel Ashraf, Brian G. Stewart, Donald M. Hepburn, Chengke Zhou

Control Schemes for Distributed Generators Connected to Distribution Networks...........c.cccovviiieiniiiiiniene, 175
Wenting Shang, Miles A. Redfern

The Future of the UK GENEration SECLOT ..o 180
David Borrie, C. S. Ozveren

FBG-based Fibre-optic Current Sensors for Power Systems Protection: Laboratory Evaluation.............c.cccceceeunee. 185
Philip Orr, Pawel Niewczas, Adam Dysko, Campbell Booth

Communication Assisted Protection Selectivity for Reconfigurable and Islanded Power Networks ..............c.......... 190

Robert J. Best, D. John Morrow, Peter A. Crossley
Characterization of Wind and Solar Generation and Their Influence on Distribution Network

T 0] g T T gL RSOSSN 195
Emanuele Pasca, Giacomo Petretto, Samuele Grillo, Mattia Marinelli, Federico Silvestro

Industrial Power System Protection Against Transmission System BIackouts ............ccccocviviiiiiiiciesesescces 201
Mircea Scutariu, Mott Macdonald

Lightning Performance Indices of Overhead DiStribution LINES ..........cccoiiiiiiiniiiiininene e 206
N. Klairuang, P. Unahalekhaka, S. Somkanea, A. Soasuwan

Rotor Design and Analysis of Stall-regulated Horizontal Axis Wind Turbing...........ccocooi i 211

Xinzi Tang, Xiongwei Liu, Ahmad Sedaghat, Lik-Kwan Shark
Operational Control and Protection Implications of Fault Current Limitation in Distribution

N 0] OSSPSR 216
S. M. Blair, N. K. Singh, C. D. Booth, G. M. Burt

Market Power Analysis in the Italian Electricity Market Using a Supply Function Equilibrium Model................... 221
A. M. A. K. Abeygunawardana, C. Bovo, A. Berizzi

Assessment of Tradable Short-Term Transmission Access Rights to Integrate Renewable Generation ................... 226
Mohamed Shaaban, Keith Bell

Comparative Analysis of Different Types of Generator Voltage Controllers...........cocooiiieiiiiieiiineee e 231
Katarzyna Zalewska, Waldemar Rebizant, Rafal Kawecki

Control Room Scenarios on Active Distribution Networks: Early Results and Next Steps..........ccccccovvereiiniennnene, 235
Stephanie L. Hay, Graham W. Ault, Keith R. W. Bell

Methodology for Applying Real-time Ratings to Wood Pole Supported Overhead Lines...........c.cccoevvivenenieciennnnnn, 240
John Cunningham, Jeremy Colandairaj

Flexible Heat Load for Managing Wind Variability in the Irish Power SyStem ............cccoiiiiiiiiiincceeeen 245
Muhammad Akmal, Damian Flynn, Jason Kennedy, Brendan Fox

Application of SVPWM to Three-Level Voltage and CUrrent INVEITErs .........ccocooiiiieiiiiie i 250
Hind Djeghloud, Hocine Benalla, Amar Bentounsi

Algorithm for Microgrid On-Line Central Dispatch Of Electrical Power and Heat ...........c.cccooveiniiiiinccice 255

Eduardo Alvarez, Javier Gdmez-Aleixandre, Nicolas De Abajo, Antonio M. Campos Lopez



Unit Commitment Considering Voltage and Reactive Power CONSTFaINtS .............ooviiiiiiiineieieese e 260
Z.Y.Pan, X.S. Han, P. P. Yang

Centralized Control of Dispersed Generators Providing Ancillary Services in Distribution Networks -

Part 12 THEOTETICAI ASPECTS ......ecvieiiitiiteite ittt b ettt et et e et e be st et et e st et e e beebese et e e es s ebeabeebesbenbeseenseseanennas 265
A. Bracale, R. Angelino, G. Carpinelli, D. Lauria, M. Mangoni, D. Proto

A Novel Electro-magnetic Transient Analysis Method for Distributed Parameter Transmission Lines................... 270
Hengxu Ha, Bo Chen, Z. Q. Bo

Identification of the Dynamic Equivalent of @ POWEr SYSTEM .........ccoiiiiiiiiiiie e 275
T. Singhavilai, O. Anaya-Lara, K. L. Lo

Autonomous Distributed Reactive Power Control Agents for Local Area Network...........cococoeveiiieniiiinencienceene 280
T. Nagata, H. Saiki, R. Hatano

Role of DC Capacitor in VSI Based Active Power Line Conditioning SYSTEM ..........cccoviriiiiieiniinsee e 285
Moleykutty George, Kartik Prasad Basu

Harmonic Source-Sink Nodal Diagram for Analyzing Directional Flow of Reactive POWEr ............cccccocevevieicninnnn, 289

M. T. Jankowski, G. Atkinson-hope

Comparative Study of On-line Three Phase PD Monitoring Systems for Overhead Covered
(0] o (U Lot doT gl B TESY d T 01U o) o N TSP 294
Muzamir Isa, Ghulam Murtaza Hashmi, Matti Lehtonen

Influence of the Transient Stability Performance Indices on a Contingency Screening and Ranking

A [ o] ) 1 0 o OSSPSR 299
C. M. Machado Ferreira, F. P. Maciel Barbosa

Dynamic Performance of Single Phase Active Power Filters Using Virtual Two AXis Strategy ..........ccocevervevveennnne. 304
W. Hosny, B. Dobrucky, M. Pokorny

Dynamics Behaviour of a Grid Connected DFIG for Wind Energy Conversion during Disturbances...................... 308
Milton Kumar Das, S. Chowdhury, S. P. Chowdhury, C. T. Gaunt

Dispatching System for the Highly Distribution POWEE SYSTEM.........ccuoiiiiiiiiie et 313
Rina Mohd Sharip, Stuart Galloway, Graeme Burt

Impulse Corona Inception in Dielectric Covered ROd-Plane Air Gaps........cccuevriirieiniiiiieinieessie e 317
P. N. Mavroidis, P. N. Mikropoulos, C. A. Stassinopoulos

Microgrid Power Electronic Converters: State of the Art and Future Challenges...........ccccevvveieieiiiinencsce e 321

M. Jamil, B. Hussain, M. Abu-Sara, R. J. Boltryk, S. M. Sharkh
Impact of Combined Heat and Power (CHP), Plant on Small and Medium Size Enterprise (SME),

Energy SUpPlY UsSed @S THIgENEIALION .........ciiiiiiiite ettt b et e b et et eseese bt e besbe b e e eneeseeneseesbennan 326
Liam Buckley, Sreto Boljevic, Noel Barry

Fault Diagnostic Testing Using Partial Discharge Measurements on High Voltage Rotating Machines ................... 331
Paul Smeeton, Amar Bousbaine

Transient Behaviour of a “Mixed” Overhead-Cable EHV Line Under Lightning EVents...........c.cccovviieinicnnnene, 336
Fabio Massaro, Giuseppe Morana, Rossano Musca

A Power Demand Simulator of Electric Transportation Systems for Distribution Utilities.............ccccocviniriiiiinnnnns 341
Gabriel Garcia, Mario A. Rios, Gustavo Ramos

Economic Feasibility of Wind Farm Using Low Wind Speed TUIDINe ... 346
U. Sangpanich, G. A. Ault, K. L. Lo

Noise Amplitude Distribution of Impulsive Noise from Measurements in a Power Substation..............cccccoceeeeenenn. 351
Qingshan Shan, Shahzad Bhatti, lan A. Glover, Robert Atkinson, Philip J. Moore, Iliana E. Portugues, Richard
Rutherford

Identification of Simultaneously Active PD Sources Using Passive Comparison of UHF Signals ............c.cccccovinene 356

A. J. Reid, M. D. Judd

A Modified IEEE 802.11 Protocol for Reliable Data Transmission in Automated Power Distribution

)Y =10 1 TSSOSO P RO U PSP PRRPPPRO 360
Fabio Campoccia, Maria Luisa Di Silvestre, Eleonora Riva Sanseverino, Gaetano Zizzo

Feeder Reconfiguration with Dispatchable Distributed Generators in Distribution System by Tabu

SBANCH <.t b E R E R R £ E oAb R E R R R £k oA e R bR e R Rt e bbbt bRt bt b et ns 365
N. Rugthaicharoencheep, S. Sirisumrannukul

Partial Discharge Resulting from Internal Degradation in Underground MV Cables: Modelling and

AANAIYSIS. ...ttt h e e R b E R R bR £eR £ E £ SR e AR R e b £ oA £ e R £ R e R e eE e b e R e R £ eb e bbbt en e et nbenre 370
Mohamed Alsharif, Peter A. Wallace, Donald M. Hepburn, Chengke Zhou
A Novel Approach to the Optimal Planning of Flexible Active Distribution Networks............ccoccocooiiiiiiniiniiene 375

Robert A. Macdonald, Graham W. Ault, James R. McDonald

Practical Tables for the Design of the Grounding Systems in Distribution Networks in Presence of

Y 1= 7 L T To Fp =T o] o] o TTox AT o SOOI 380
Angelo Campoccia, Eleonora Riva Sanseverino, Gaetano Zizzo



Failure Diagnosis Techniques of Grounding Grid of Substations and the Urgent Problems Existing in

LTI AN T LSOV RPPUSO USSR 385
Huizhong Xu, Hongzhong Ma, Zhixin Zhang, Guanghe Li, Feng Zhao, Tongkuang Liu

Modelling Interaction Between Solid Oxide Fuel Cell, Inverters and AC Power Networks ...........ccccooervviiciniennns 390
Jiancong Ren, Stephen Gamble, Andrew J. Roscoe, Graeme Burt

Transformer Winding Losses Evaluation When Supplying Non Linear Load...........c.cccocviviivieiiiiisiesiesesieeesssesnens 395
W. Frelin, L. Berthet, M. Petit, J. C. Vannier

Expansion Planning of Distribution Networks Considering UNCertainties...........c.cooviiiiireneieieenese e 400
David T. -C. Wang, Luis F. Ochoa, Gareth P. Harrison

Frequency Response fFrom WING TUIDINES ..ottt ettt b e seenesbesaenean 405
lan Moore, Janaka Ekanayake

An Improved Approach to the Simulation of Single-Line-to-Ground Faults in Transmission Networks.................. 410

Angelo Campoccia, Eleonora Riva Sanseverino, Gaetano Zizzo

Robust Grid Synchronisation in Three-Phase Distributed Power Generation Systems by Synchronous

REfErenCe Frame Pre-FiltBIING ... oottt bbbttt b e bbb e b b 415
Roberto Petrella, Alessandro Revelant, Piero Stocco

Development of a VVoltage and Frequency Control Strategy for an Autonomous LV Network with

(D g oWy =To [ C1-T T =L (o] OO 420
Justin Au-Yeung, Greet M. A. Vanalme, Johanna M. A. Myrzik, Panagiotis Karaliolios, Martijn Bongaerts, Jan
Bozelie, Wil L. Kling

An Alternative Method for the Monitoring of Strain and Temperature in a Nuclear Fusion Reactor ...................... 425
Paul Crolla, Pawel Niewczas, James R. McDonald

Distribution Networks With EIECtriC VENICIES .........ccociiiiiic e 429
P. Papadopoulos, L. M. Cipcigan, N. Jenkins, I. Grau

Method for Setting the Resistive Reach of Quadrilateral Characteristics of Distance Relays..........cc.ccococeieiniencnn. 434

Elmer Sorrentino, Eliana Rojas, Jesis Hernandez
Fuzzy Logic Based Power Optimization of Variable Speed, Variable Pitch Wind Power Generation

YA =10 1 SO PSPPSR 439
Kamaljeet Kaur, S. Chowdhury, S. P. Chowdhury, T. Gaunt

Design of Protection and Control Scheme for MiCrogrid SYSTEMS .........ccuiiiiiinieiiiieisese e 444
Bin Li, Yongli Li, Zhigian Bo, A. Klimek

A Dynamic-Inductance Model fOr CONTIOHE.............ooi et sre e 449
M. S. Perdigéo, Bruno Baptista, E. S. Saraiva, J. M. Alonso

Development of Magnetic Induction Energy Harvesting for Condition MONItoring ...........ccocoeivniinnenseineensens 454

N. M. Roscoe, M. D. Judd, J. Fitch
Performance Analysis of MAC Layer Protocols in Access BPL for Power Grid Monitoring and

CONTIOL. .t b bbb bbb E e e bbbt bbb bbb 459
Linyu Wang, Kristof Sleurs, Dagang Li, Geert Deconinck, Emmanuel Van Lil

Extension of Pulse-Sequence-Analysis for Evaluating Insulation PD Characteristics............ccoceovieiininencininicnene. 464
lain D. Bruce, Brian G. Stewart

The Renewable Energy Resources of Iceland and Their Extended Future Utilization.............ccccocooioiiiiiciiiienne 469
Egill Benedikt Hreinsson

A New Method for Charging TranSmMiSSION SEIVICES........c.uiviiiiiiierieeei ettt e et stesteeesestestesaesseseeseanessessens 473

Chunyang Zhao, S. Galloway, K. L. Lo
Detection of Turbine Generator Field Winding Serious Inter-Turn Short Circuit Based on the Rotor

VIDEALION FRATUIE ...ttt bt bbbt h b £ bt bbbt e h e b e e bt b sb e b e e et e bt e bt ebenbe b e e eneebeabe 478
Haizhou Huang, Kanjun Zhang, Yong Zhang

Control of a Grid Connected Doubly-Fed Induction Generators for Wind Energy Conversion...........c.ccocceceoveenene. 483
Milton Kumar Das, S. Chowdhury, S. P. Chowdhury, C. T. Gaunt

Improving the Transient Frequency Response of Islands Using Generation Tripping ........ccccoevevverneineensennnene 488
Ahmed Yakout, Olimpo Anaya-Lara, Graeme Burt

Application of Single Pole Auto Reclosing in Distributaion Networks with High Pentration of DGS........................ 493
S. F. Tan, S. K. Salman

Modeling Energy Storage Systems into Electric Power TransmiSSion SYSEMS .........ccooviirireininienenieneeeeeesiese e 498
Wenjuan Du, Haifeng Wang, Liye Xiao, Rod Dunn

Experimental Test on a Fuel Cell — Supercapacitor Hybrid Power Supply for a Digital Still Camera...................... 503

Valeria Boscaino, Giuseppe Capponi, Filippo Marino
Voltage Stability Analysis for the South-West Libyan Electrical Power System: Problem Simulation

oL Lo N P Y2 LSOO 508
M. R. Wadi, M. F. Bara, O. Carlson, K. M. Elarroudi
Developed Single End Low Voltage Fault Location Using Distributed Parameter Approach.............ccccceceveeveennnnne. 513

M. M. Alamuti, H. Nouri, N. Makhol, M. Montakhab



Analysis of a Three-Phase In-Wheel EIECIFIC IMOTOK ........cooiiiiiiiiieee e 518
D. Luque, E. Ruppert, N. Bianchi, M. Castiello

High Frequency Modeling of Protection / Measurement Current Transformers for Partial Discharge

] (=101 o o TSSO SSTSRPRP 523
Faisal Peer Mohamed, W. H. Siew, John Soraghan

Novel Quasi-autonomous Corona-based Power Supplies for Remote Telecommunication Repeaters

Under Overhead HVDC POWEE TFANSIMISSION .......eivitiieiieiiitinieste ettt sttt sttt sbe st et b st sbe st e seeseebesbesbenean 528
R. Kaseke, E. L. Meyer

Benchmarking and Optimisation of Simulink Code Using Real-time Workshop and Embedded Coder

for Inverter and Microgrid Control APPICALIONS..........coiiiiiiiieie ettt st seesae 532
A. J. Roscoe, S. M. Blair, G. M. Burt

Improving UHF Partial Discharge Location in High Voltage EQUIPMENT..........ccocviiiiiiiicieeeee s 537
Tanya Pinpart, Martin D. Judd

Modeling of Gas-Insulated Lines Buried in Single and in Two-Layer Earth ...........c.cccocovviiiiinciiicccccse e 542
D. A. Tsiamitros, T. A. Papadopoulos, G. K. Papagiannis

Microgrid Operational Decisions Based on CfaR with Wind Power and Pool Prices Uncertainties...............c.cc.c.... 547
Noor Miza Muhamad Razali, Amir Hisham Hashim

Damping Inter-area OSCIllations DY FACTS DEVICES .....c.cciiuireiieiieieieeeiesie st seeie ettt e e tesbesaeseeee e enessesaenees 552

Valentin llea, Alberto Berizzi, Mircea Eremia
Data Mining of the Substation Data in Distribution Network Using Rough Set and Genetic

A [ To 11 0 OSSPSR 557
Peter Crossley, Yi Liu
Optimal Placement of Distributed Generation on Distribution NetwWorks.............cccooviiiiiiniiiicsee e 562

Camilo Tautiva, Angela Cadena, Fredy Rodriguez
On the Efficiency of an Alternative Codification for Multiobjective Service Restoration in Electric

DiISTIIDULION NETWOIKS ...ttt sttt e bt et e e be s e e e e e Rt e b2 e beebese e b e e eme e b e ebeebesbeabesnentareanennas 567
Vinicius Jacques Garcia, Daniel Pinheiro Bernardon, Adriana Scheffer Quintela Ferreira, Paulo Morelato Franca

Modelling of Power Semiconductor Devices for Pulse Power AppliCations..........cccovvreirniiiieineiee e 572
Dinesh Chamund, Noel Y. A. Shammas, Paul Taylor

Vulnerability Analysis of the Integrated Energy INfrastruCture ............cocoviiiiiiiieicice e 577
Meysam Qadrdan, Modassar Chaudry, Jianzhong Wu

Analysis and Simulation of a 42V Power System for Automotive AppliCatioNS...........ccooiiiiiieiniinienneeeeeee 582
Nacer Benamrouche, Mohamed. A. Shrud, Amar Bousbaine, Abdulghena Elazrag

Forced Outage Time Analysis of @ Portuguese Wind Farm ..o 587
R. F. Mesquita Brandao, J. A. Beleza Carvalho, F. P. Maciel Barbosa

Control Design of Grid-connected Three-phase Inverters for Voltage Unbalance Correction.............cccccoceveiinnene. 591

Bart Meersman, Bert Renders, Lieven Degroote, Tine Vandoorn, Lieven Vandevelde

Centralized Control of Dispersed Generators Providing Ancillary Services in Distribution Networks -

Part 11: NUMEFICAl APPIICALIONS .......oiviiiiieieice ettt sttt e e e st et e et e et e s b et e e e st ebeebeebestesbe s ensesaereans 596
A. Bracale, R. Angelino, M. Mangoni, D. Proto

Efficient Proposed Solutions for Current Transformers Saturation Effects on Overcurrent Relays

Operations iN DISTFIDULION SYSTEIMS. ..ottt ettt be b et et e e s e e st ebesbesbesne e e s e eneereane 601
Nabil H. Al-Abbas
Impulse-Driven Surface Flashover of Polymeric Dielectric Materials Immersed in Insulating Oil ..............cccocoeee. 607

M. P. Wilson, M. J. Given, I. V. Timoshkin, S. J. Macgregor, M. A. Sinclair, K. J. Thomas
Computation of Unstable Equilibrium Points on the Transient Stability Boundary of Power Systems

With Detailed Generator MOGEIING .........cciiiiiiiici et et et et sb e st e e et e teebeebeste b e sensaraaneas 612
Wang Kaipeng, Zhang Yiwei, Chen Lei, Min Yong

Simulation Performance of Lightning Discharges Around Medium Voltage Underground Cables ..............ccccc...... 617
Michael A. Omidiora, Matti Lehtonen

Analysis of Overlap in Power Electronic Drives in Maring NetwWOrks ..........cocoooiiiiiiiiieic e 622
Senananda P. Abhayasinghe, Richard R. W. G. Bucknall

Effects of Including Automatic Excitation Control in Transient Field Simulations of Hydrogenerators.................. 627
Johan Lidenholm, Martin Ranl6f, Urban Lundin

Optimal Reactive Power Compensation in a Deregulated Distribution Network ...........cccccveveiieieiiinienienenieeeee e 632

Atefeh Pourshafie, S. S. Mortazavi, M. Saniei, Marjan Saadati, A. Saidian
Load Forecasting on Demand Side by Multi-Regression Model for Operation of Battery Energy

(0] = 1o oI V] (] o T TSP PO U RSP PRRPRTPRO 638
Yusuke Hida, Ryuichi Yokoyama, Kenji Iba, Kouji Tanaka, Kuniaki Yabe
PBL Implementation in @ Lighting DESIGN COUISE .....c..oviuiiiiteiiiiiiieineeietete st sb et sb et snenens 643

M. M. Travassos Valdez, C. I. Faustino Agreira, C. M. Machado Ferreira, F. P. Maciel Barbosa



Tracking WHeEel TESE FACHTTIES ........oouiieeeieet ettt ettt b et e et e e et e et ebeebesbesbe b e e e e eneane 648
A. Muncivi, P. Sarkar, A. Haddad

A Surge Analysis of a Cable System Composed of Submarine and Underground / Overhead Cables....................... 653
Yo Goto, Akihiro Ametani, Toshihiro Kubo
Influence of a Wind Farm in the Dynamic Voltage Stability of a Power Network..........c..ccocoveveviiiiiieieseices s 658

R. M. Monteiro Pereira, C. M. Machado Ferreira, F. P. Maciel Barbosa

Research on the Temporary Performance of the Protective Current Transformers with DC Bias
(o | L[] o OO OO OSSO OO O SO PP TUSTOPRRPRPP 663
Chang-Yun Li, Qingmin Li, Jinxin Huang, Hongshun Liu, Li Zhang, W. H. Siew

The Integrated Control of the Rotor Side and Grid Side Converters in a DFIG to Reduce Both Power

and Torque Pulsations During Network Voltage Unbalance Conditions.............ocecvreiriiiiieiniinse s 668
Joseph Kearney, Michael F. Conlon, Eugene Coyle
Speed Control in Vector Controlled INAUCTION IMOTOFS ..........cociiiiiiiiicese e 673

S. Masoudi, M. Reza Feyzi, M. B. B. Sharifian
A New Transient Current Based Centralized Selectivity Algorithm for Earth Faults in Isolated and

Compensated NEULFal MV NETWOTKS .........oiiiiiee ettt bbb bbbttt b e b e et et 678
Mohamed F. Abdel-Fattah, Matti Lehtonen

Simulation of Cascade ContingenCies iN POWEE SYSTEIMIS .......c.ciiiuirieiiieieresie st ste ettt see et resae st seesee e enessesnesee s 683
John Alejandro Sanchez, Mario Alberto Rios, Baisser Antonio Jimenez

An Efficient Voltage Stability Ranking Using Load Shedding for Stabilizing Unstable Contingencies..................... 688
Su Su, Kazuyuki Tanaka

An Integrated PMU and Protection Scheme for POWET SYSTEMS ........coviiiiiiiiiieiesieee sttt ane 693

Chao Zhang, Zhigian Bo, Baohui Zhang, Andrew Klimek, Min Han, Jiancheng Tan
Impact of The Weather Factors on Frequency-Domain Characteristics of The Antennas Used for

EMC MeasuremMeNnt iN POWEE SYSTEIMIS. ... ....oiiiiteiirteieeieteete et steste st eseeseatestestesaeseeseasessesseasesseseaseeseaseaseabesseseseeseasessessenean 697
Qingmin Li, Li Zhang, Wei Wang, J. D. Yan, W. H. Siew

Modeling and Control of Z-Source Grid-connected PV System with APF FUNCLION...........cocoeiiniiniciieces 702
Xiaogao Chen, Qing Fu, David Infield, Shijie Yu

Current and Voltage Distribution in a Horizontal Earth Electrode Under Impulse Conditions.............cccccevevvivnnenn. 707
M. Ahmeda, N. Ullah, N. Harid, H. Griffiths, A. Haddad

Dispatcher Training Simulator in JCC (Role-Play of Power System Blackout and Restoration) ...........c.ccccccveenene. 711
Dhany Barus, Sanggam Robaga P. Sinaga

Database Management for High Resolution Condition Monitoring of Wind Turbines............cccccooioiiiiiniininencen. 716
Ammar Zaher, Andrew Cruden, Campbell Booth, Bill Leithhead

Analysis and Comparison of Tidal Datasets for Resource Assessment and Network Modelling...........cccccoceviiiennne 721
A. Sankaran lyer, A. Robin Wallace, Gareth P. Harrison, Scott J. Couch

An Equivalent Magnetic Circuit Coupled Model of PMFCL for Transient Simulation .........c.c.ccovveneinienncennn 726
Hongshun Liu, Qingmin Li, Liang Zou, Yuan Ma, Wah Hoon Siew

Transient Based Protection Scheme for Distribution Grids Supplied with Distributed Generation.......................... 731
loanna Xyngi, Marjan Popov

Lightning Attachment Models and Perfect Shielding Angle of Transmission LiNeS.........c.ccocooeiiiniininenencininenens 736
Pantelis N. Mikropoulos, Thomas E. Tsovilis

Phillips-Heffron Model of Power Systems Installed with Energy Storage Systems (ESS)........cccocovreiineneinnniencen. 741

Wenjuan Du, Haifeng Wang, Liye Xiao, Rod Dunn

Emissions-based Simulation to Evaluate Long-term Low Carbon Transition Pathways for the UK Gas

AN EIECLIICITY INTraStrUCTUIE. ......iiviiiieicce ettt b e bbb e et e et e st et e e et e s e e sseteebesbeste b e saenseraarens 746
Malcolm A. Barnacle, Arturo D. Alarcon, Graham W. Ault, Stuart J. Galloway

Grid Integration of a Large Offshore Wind Farm Using VSC-HVDC in Parallel with an AC

S U o] g UL O o] -SSR 751
O. A. Giddani, G. P. Adam, O. Anaya-Lara, K. L. Lo

Thermal Effect of Intermittent Generation on Conventional GENErator.........c.ccccvvveieiieiie i e 756
Peiran Shi, K. L. Lo

Application of Statistical Wind Models for System IMPAacCES.........ccccoiiiiiiiiiiiiieeee e 761
D. Hill, D. McMillan, K. Bell, D. Infield, G. W. Ault

Allocation of Hydroelectric Economic Rent Using a Cooperative Game Theoretic Approach...........ccoccvceveviiiinnnn, 766

Egill Benedikt Hreinsson
Study on the Feasibility of Developing High Voltage and Large Capacity Permanent-magnetbiased

FAUIT CUITENT LIMITEE ...eiieiecicc et r ekt R e R et r e et b et nn e nnen e 771
Liang Zou, Qing-Min Li, Hong-Shun Liu, W. H. Siew
An Integrated Electro-thermal Model of IGBT Devices (Experimental Validation) ..........cc.ccceverniinninnciicenen 776

N. Benamrouche, Amar Bonsbaine, G. Trigkidis



Hybrid Real-Time Embedded Controller Concept for Power Electronics Applications.............cccovovvereneiciinencen. 781
Ansgar Kern

Power Flow Solution with Controls and Limits Represented by Nonlinear Programming Techniques .................... 786
Adriana S. Q. Ferreira, Carlos A. Castro, Daniel P. Bernardon, Vinicius J. Garcia

Decentralised Voltage Control for Active Distribution NETWOIKS ...........coviiiiiiiiiiiicst e 791
Thipnatee Sansawatt, Jim O’Donnell, Luis F. Ochoa, Gareth P. Harrison

Predictive Control of Wind Turbines by Considering Wind Speed Forecasting Techniques ............c.ccoceveieiniencne. 796
Mahinsasa Narayana, Ghanim Putrus, Milutin Jovanovic, Pak Sing Leung

Micro-Generation for 2050: Life-Cycle Carbon Footprint of Micro-Generation SOUICES ..........cccoererereneieeenenene. 800
Spyros Skarvelis-Kazakos, Liana M. Cipcigan, Nicholas Jenkins

Steady State Flow Analysis for Integrated Urban Heat and Power Distribution Networks.............ccocoovoveiinicnnnene, 805
Marc Rees, Jianzhong Wu, Bishoy Awad

Development Testing of 800KV HVAC ThYFISTOr VAIVES ........ccciiiiiiiiiicicic ettt 810
Muhammad Ashraf, Aruna Gunatilake, Norman Macleod

Modal Propagation Characteristics of Underground Power Cable SyStems...........cccooviiiiiiiiiiiiieiee e 815
T. A. Papadopoulos, D. A. Tsiamitros, G. K. Papagiannis

Have Wind Turbines STOP MALUFING? ...ttt ettt e b e et e s e e se bt e besbe b e e e neeseenesbeeeenean 820

Davut Solyali, Miles A. Redfern
Measurement and Characterization of the Radiated Interference Produced by a Static Var

(07010 ] o1 g ST 1 (o] U O OSSOSO TP UT PR 825
Li Zhang, Qingmin Li, Wei Wang, W. H. Siew, J. D. Yan

A New PSPWM Converter for High Performance Welding Machings............ccocooiiiieiiiiiiiiciesisce e 830
A. Faruk Bakan

A TCSC Model for the Power Flow Solution of the Power Transmission System of Vietnam.............cccoceeeininienne 835

Nguyen Tuan Anh, Dirk Van Hertem, Johan Driesen

Prospects of a Virtual Power Plant to Control a Cluster of Distributed Generation and Renewable
ENEIQY SOUFCES ...ttt ettt b e bt it bt s e bt e s e e b e e a e ke e s £ e b e eR b e A b e e b e ekt e hb e eb e e s e e bt e nb e e bt e s e e ek e e nbenb e et e e beanean 840
K. El Bakari, J. M. A. Myrzik, W. L. Kling

Design of an Intelligent Diagnostic Architecture to Support the Condition Monitoring of Power

GENETALION ASSEES ...ttt bbbt b bbb b bbb e e bbbt b bbbt e bbbttt 845
A. D. Kenyon, V. M. Catterson, S. D. J. McArthur, J. Twiddle
Grid Connection Oriented Modelling of Wind Turbines with Full CONVErters ..o 850

D. D. Banham-Hall, G. A. Taylor, C. A. Smith, M. R. Irving

A Review of Artificial Intelligence Techniques as Applied to Adaptive Autoreclosure, with Particular
Reference to Deployment With WinNd generation ............cooviiiiiiiineiiieese ettt nees 855
Simon Le Blond, Raj Aggarwal

The Induced Overvoltage Between UHV AC and DC Transmission Lines Built on the Same Tower

UNAEr FAUIT CONUITIONS.......viviiiiiiiiieee bbbttt b ekttt b bttt 860
Qiugin Sun, Wei Shi, W. H. Siew, Hongshun Liu, Qingmin Li

Power Transformer Ferroresonance Suppression by Shunt Reactor SWitching............ccoccviiiiiiiiiinincceen 865
S. P. Ang, Z. D. Wang, P. Jarman, M. Osborne

Efficiency Improvement Techniques of High Current Low Voltage Rectifiers Using MOSFETS..........cccccoeeeienenne. 871

Ziyad M. Shafik, Mahmoud I. Masoud, John E. Fletcher, Stephen J. Finney, Barry W. Williams
Application of Distributed GAs to Outage Planning for Electric Power Facilities Maintaining

DIVETSITY OF SOIUTIONS........eiiiiiiciecce ettt ettt e b e bt e e e st et e e beebe st et et en s e b e ebe et e sbesbe s ensereanennes 878
Koji Kawahara, Shinya Yoshimoto

Aircraft Electrical Systems — Coping With Harmonics for Changing Power Demands...........ccccccovvviviiiinerinicennnns 883
Kenny Fong, Stuart Galloway, lan Harrington, Graeme Burt

Determination of Transient Overvoltages During Shunt Reactor Deenergization............ccococeveieienenenenciecnesenee 888
H. Abdul Hamid, N. Harid, A. Haddad

A Turbocharged Diesel Generator SEt IMOTEN ..........co.o oot 892

A. R. Cooper, D. J. Morrow, K. D. R. Chambers
Gain Scheduled Controller with Wind Speed Estimation via Kalman Filtering for a Stall Regulated

Variable SPeed WING TUIDINE .......cviiiiii ettt e et e e be et e st et e e e st eteebesbesbe st e e enseraaneas 897
Dimitrios Bourlis, J. A. M. Bleijs

New Fuzzy Multicriteria Decision Making Algorithm to Distribution Network Reconfiguration..............c.ccceeeveane. 902
D. P. Bernardon, V. J. Garcia, A. S. Q. Ferreira, L. N. Canha, A. R. Abaide

Review of Dielectric Behaviour of INSUIAEING LIGUIS .......cooiiiiiiiieiiceece e 907
I. V. Timoshkin, M. J. Given, M. P. Wilson, S. J. Macgregor

Outline for an Integrated Multiple Energy Carrier Model of the UK Energy Infrastructure...........c..ccccoevevnnnenn. 911

Elizabeth M. Robertson, Arturo D. Alarcon-Rodriguez, Stuart J. Galloway, Graham W. Ault



Fault Ride-through Behavior of MV-connected Wind Turbines and CHP-plants During Transmission

[T o BT (1] g o U ot USSP 916
Panagiotis Karaliolios, Edward Coster, Johanna Myrzik, Wil Kling

A Novel Market Based Distribution System Controller for Active Distribution Networks...........cccccoceoviniiniinnnne 921
F. Bignucolo, R. Caldon, A. Sacco

The Suitability of N, to Replace SFg in a Triggered Spark-Gap Switch for Pulsed Power Applications.................... 926

G. Stewart, M. P. Wilson, 1. V. Timoshkin, M. J. Given, S. J. Macgregor, M. A. Sinclair, K. J. Thomas
The Potential of Domestic Electric Vehicles to Contribute to Power System Operation Through

AV a1 (e Lo (ol € g o I =Tol T To] T 1Y AU 931
Sikai Huang, David Infield

Identification of Faulted Section in TCSC Transmission Line Based on DC Component Measurement .................. 936
Piotr Mazniewski, Jan lzykowski

Microgrid: Control Techniques and MOOEIING .......cccoviiiiiiiiiiiece e re e b nees 941

Prasenjit Basak, A. K. Saha, S. Chowdhury, S. P. Chowdhury
Validation of a Proposed Voltage Sag Prediction Methodology for Interconnected Systems During

1Y [ (o] ] =T o OO OSSO U PRSP PPRPRPT 946
Alexis Polycarpou, Hassan Nouri
An Investigation into the Design of an IEC 61850 Based Protection Relay ...........cocooeiiiiiiiniiecese e 951

Xin Sun, Miles A. Redfern
A Novel Proposal to Increase the Power Factor of Photovoltaic Grid-Connected Converters at Light

OGS, ...t E bR E R R R bbbt 956
Roberto Petrella, Alessandro Revelant, Piero Stocco

Multi-terminal DC Transmission System Based on Modular Multilevel Converter............cccoooeoeiiiinencieinienceen 961
Grain P. Adam, Olimpo Anaya-Lara, Graeme Burt

Voltage Stability Assessment For Systems With Large Wind Power Generation............ccocooereirieieneneneneieecsesene 966
S. Abdelkader

Impact of Grid-Connected PV Systems in Residential Areas in Saudi Arabia...........ccccooviieiiiiieincieneeeees e 971
R. A. Shalwala, J. A. M. Bleijs

Two-stage Fuzzy Clustering Approach for Load Profiling ... 976

Z. Zakaria, K. L. Lo
An Application of Generator Units and ULTCs in Reactive Power Management in a Large Scale

P OB SYSEEIM ...ttt h bbbt h e b h e b e b s b e e R oAb £ e b e e bt ea b e b e e R b e Rt e bt b e e e R bt r e 981
G. Reza Yousefi, Erfan Riahi

Impact of Wind Generation on Voltage Stability in Low-Voltage Distribution Networks............ccccoovoviiiencincnnenn 985
I. S. Naser, A. Garba, O. Anaya-Lara, K. L. Lo

Towards Faster Branch Outage Simulations Using Simulated Annealing and Parallel Programming ..................... 990
Oguzhan Ceylan, Aydogan Ozdemir, Hasan Dag

Agent-Based Control for Power Quality Enhancement in Highly Distributed Generation Networks........................ 995
P. Pachanapan, O. Anaya-Lara, K. L. Lo

Investigation Into the Accuracy Limits of a Proposed Voltage Sag INdeX ..o 1000

Alexis Polycarpou, Hassan Nouri, Rade Ciric

Author Index





