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Session PS1

Session Chair:

Power Systems Operations and Control (1)
DEE, Room: Anfiteatro Américo Pinto

Prof. Gareth Taylor, Brunel University London, UK

Distribution Network Reconfiguration for Control of the
Demand Contract with Transmission System

Marco Anténio Ferreira Boaski, Marina Camponogara, Caio dos Santos,
Magdiel Schmitz, Daniel Pinheiro Bernardon

Federal University of Santa Maria - UFSM, Santa Maria, Brazil

Daniel Porto, Maicon Jaderson Ramos, Everson Remi Malysz

AES Sul Power Utility, Sao Leopoldo, Brazil

Offline Transmission System Analysis with Reduced
Distribution Networks

A. Z. M. Shahriar Muttalib, Gareth Taylor, Brunel University London, UK
Ali Ahmed, Martin Bradley, National Grid, UK

161

Overview of On-line and Off-line Ampacity Identification
Techniques of Bare Overhead Transmission Line

A. Abdaelbaset, Mohamed Farrag, Shahab Farokhi, Donald Hepburn,
Glasgow Caledonian University, UK

285

Grid Frequency Support by Single-Phase Electric Vehicles
Employing an Innovative Virtual Inertia Controller

Michel Rezkalla, Antonio Zecchino, Michael Pertl, Mattia Marinelli,
DTU - Technical University of Denmark
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Session PS2

Session Chair:

121

Electrical Services for Buildings (1)
DEE, Room: Anfiteatro A2

Prof. George Kiriakidis, University of Crete, Greece

The Role of Residential HVAC Units in Demand Side Flexibility
Considering End-User Comfort

Ozan Erdinc, Akin Tascikaraoglu, Yavuz Eren

Yildiz Technical University, Turkey

Nikolaos G. Paterakis, Madeleine Gibescu, Eindhoven University of
Technology, The Netherlands

Jo&o P. S. Cataléo, INESC TEC and FEUP, Porto, C-MAST/UBI,
Covilha, and INESC-ID/IST-UL, Lisbon, Portugal

180

Assessment of Energy Efficient Retrofitting Measures in the
Residential Building Sector

Telmo Carapeto, IPC/ISEC, Coimbra, Portugal
Dulce Coelho, IPC/ISEC and INESC Coimbra, Portugal
Carla Oliveira, IPC/ISCAC and INESC Coimbra, Portugal

319

Asymmetries of Earthing Arrangements and Equipotential
Bonding Systems in Buildings and the Effects on EMC

Wolfgang Emmer, Ernst Schmautzer, Institute of Electrical Power
Systems, Graz University of Technology, Graz, Austria

Karl Tiran, Tiran Trading GmbH, Leibnitz, Austria

347

Optical Wavelength Ratiometric Monitoring System for Data
Centre CWDM Applications

Anthony Colohan, Thomas Freir, Dublin Institute of Technology, Ireland
Derek Finlay, Wood Communications, Ireland
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00

Implementing a Distributed Firewall using a DHT Network
Applied to Smart Grids

Alexandre Silva Rodrigues, Tiago Antonio Rizzetti, Luciane Neves
Canha, Rafael Gressler Milbradt, Yagor Santos Duarte,
UFSM, Universidade Federal de Santa Maria, Brazil

Sergio Fabbrin Appel, CEEE-D, Brazil

275

Study of Missing Meter Data Impact on Domestic Load Profiles
Clustering and Characterisation

Sima Davarzani, loana Pisica, Gareth A. Taylor, Institute of Energy
Futures, Smart Power Networks, Brunel University London, UK

298

An Innovative Information and Communication Technology
Architecture to the V2G Concept Implementation

Victor D. N. Santos, Paulo F. Tavares, IPC/ISEC and INESC Coimbra,
Coimbra, Portugal

José M. R. Gongalves, IPC/ISEC, Coimbra, Portugal

338

Economic Comparison of Electric Vehicles Performing
Unidirectional and Bidirectional Frequency Control in
Denmark with Practical Validation

Andreas Thingvad, Sergejus Martinenas, Peter Bach Andersen,
Mattia Marinelli, Ole Jan Olesen, DTU — Technical University of Denmark

Bjoern E. Christensen, NUVVE Corporation, EIl Cajon, California, USA

373

Evaluation of Electric Vehicle Charging Controllability for
Provision of Time Critical Grid Services

Sergejus Martinenas, Mattia Marinelli, Peter Bach Andersen, Chresten
Treeholt, DTU — Technical University of Denmark
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o di Torino, Italy
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Dongmin Yu, Huiming Zhang, Da Huo, Simon Le Blond,
University of Bath, UK

62

Portugal as a Producer of Biomass Fuels for Power
Production: an Analysis of Logistic Costs Associated
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Catarina Faria, Susana Azevedo, University of Beira Interior,
Covilha, Portugal

Leonel Nunes, DEGEIT, University of Aveiro, Campus Universitario
de Santiago, Aveiro, Portugal

99

Diversification of Brazilian Energy Matrix by Connecting
Distributed Generation Sources Fuelled by Biogas
from Swine Manure

Wagner Brignol, Luciane Canha, Rodrigo de Azevedo, Alexandre Barin,
Universidade Federal de Santa Maria, Brazil
Dalvir Maguerroski, Eletrosul, Brazil
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Strategy for the Management of Service Orders in Electrical
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Leonardo Marques Caires, Vinicius Jacques Garcia,
Universidade Federal de Santa Maria, Brazil
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Analysis of Distributed Generation Impact on the Voltage
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Tuesday, 06 September 2016

14:00 - 15:30 Parallel Paper Sessions PS1—PS5

HVDC, FACTS and Power Electronics (1)
EM Building, Room: Anfiteatro EM

Session PS5
lasgow Caledonian University, UK

56 Gate Impedance Characterization and Performance Evaluation 104
of 3.3 kV Silicon Carbide MOSFETs

Maria Rodriguez, Kevin Martin, Abraham Lopez, Alberto Rodriguez,
Javier Sebastian, University of Oviedo, Asturias, Spain

Hybrid Series-Parallel PWM Dimming Technique 110

65 for Integrated-Converter-Based HPF LED Drivers

Guirguis Zaki Abdelmessih, J. Marcos Alonso, University of Oviedo,
Asturias, Spain

Marina S. Perdigéo, Instituto de Telecomunicagdes, IPC/ISEC,
Coimbra, Portugal

104 The Impact of UPFC on Power Swing Blocker 116

Jalal Khodaparast, M. Khederzadeh, Shahid Beheshti University, Iran
Filipe Faria da Silva, Claus Leth Bak, Aalborg University, Denmark

Real Time Simulation of a Current Flow Controller for HVDC 121

130 Grid Applications

Hatem Diab, Staffordshire University, UK

Mostafa Marei, Ain Shams University, Cairo, Egypt

Mahmoud Abdelsalam, Sarath Tennakoon, Christopher Gould,
Staffordshire University, Stoke-on-Trent, UK

Detection and Diagnosis of Sub-Module Faults for Modular 127

131 Multilevel Converters

Mahmoud Abdelsalam, Staffordshire University, Stoke-on-Trent, UK
Mostafa Marei, Ain Shams University, Cairo, Egypt

Hatem Diab, Sarath Tennakoon, Alison Griffiths, Staffordshire University,
Stoke-on-Trent, UK

Tuesday, 06 September 2016

Prof. Roberto Turri, University of Padova, Italy

21 Application Oriented Testing of Power Transmission Lines 133
and Fault Clearing

Michael O'Donovan, Noel Barry, Cork Institute of Technology, CIT,
Cork, Ireland

Eoin Cowhey, ESB International, Ireland

70 Applying Exact MILP Formulation for Controlled Islanding 139
of Power Systems

Panayiotis Demetriou, Alexis Kyriacou, Elias Kyriakides,
Christos Panayiotou, KIOS Research Center for Intelligent
Systems and Networks, University of Cyprus, Nicosia, Cyprus

81 Fault Analysis of an Active LVDC Distribution Network 145
for Utility Applications

Dong Wang, Abdullah Emhemed, Graeme Burt, Patrick Norman,
University of Strathclyde, Glasgow, UK

201 Optimal Geographical Placement of Phasor Measurement 151
Units based on Clustering Techniques
Diego Carrién, Esteban Inga, Universidad Politécnica Salesiana,
Quito, Ecuador

Jorge W. Gonzalez, Roberto Hincapié, Universidad Pontificia Bolivariana,
Medellin, Colombia

239 Modelling the Effect of Ground Return Fasteners on Current 157
Distribution and Power Dissipation in Carbon Composite Test
Samples Subjected to Lightning Strikes

Giuseppe Mastrolembo, A. Manu Haddad, David Clark, Morgan Botti
Lightning Laboratory, Cardiff University, UK

Matthew Cole, Simon Evans, Airbus Group, Newport, Wales, UK

Backup Protection Requirements in Future Low-Inertia Power 164

415 Systems

Fangzhu Yu, Campbell Booth, Adam Dysko,
University of Strathclyde, Glasgow, UK




Tuesday, 06 September 2016

45 SFg Gas Circuit Breakers Reliability Estimation, Considering 170
Likely Wear Points
Elaine A. L. Vianna, Alzenira R. Abaide, Luciane N. Canha,
Universidade Federal de Santa Maria, Brazil
Priscila L. Vianna, Universidade Federal de Rondénia, Brazil

The Impact of the Installation of Smart Meters on Distribution 176
122 -
System Reliability
Julia R. Hammarstron, Alzenira da R. Abaide, Marcelo W. Fuhrmann,
Elaine A. L. Vianna, Universidade Federal de Santa Maria, Brazil
127 Reliabilty Enhancment of Modular Multilevel Converter by 181
Applying Fault Tolerant Control
Mahmoud Abdelsalam, Hatem Diab, Sarath Tennakoon, Alison Giriffiths,
Staffordshire University, Stoke-on-Trent, UK
355 Probabilistic Security Constrained Fuzzy Power Flow Models 186
Eduardo M. Gouveia, Paulo Moisés Costa, ESTGV, Polytechnic Institute
of Viseu, Portugal
Jesus Sagredo, University of Burgos, Spain
Alireza Soroudi, University College Dublin, Ireland
HV Distribution Network Optimum Supply Restoration 192
391 )
Algorithm
S. Omar, S. Robson, A. Haddad, Cardiff University, UK
H. Griffiths, N. Harid, The Petroleum Institute, Abu Dhabi, UAE
399 Maintenance Planning and Execution of Protection Systems in 198

Substations in South Africa: A Recent Case Study

Macdonald Nko, S.P. Chowdhury, Electrical Engineering Department,
Tshwane University of Technology, Pretoria, South Africa

Tuesday, 06 September 2016

16:00 - 17:30 Parallel Paper Sessions PS6—PS10

Session PS8 Integration of Renewable Sources (1)

no, Italy

Grid Code Compliance and Ancillary Services Provision 203
from DFIG and FRC-based wind turbines

Marios Michas, Carlos E. Ugalde-Loo, Nick Jenkins,
School of Engineering, Cardiff University, UK

98 Operational Impact of the Complementarity Between 209
Photovoltaic Solar and Biogas Generation Sources
on Distribution Network Systems
Rodrigo de Azevedo, Wagner Brignol, Luciane Canha,
Universidade Federal de Santa Maria, Brazil
Dalvir Maguerroski, Eletrosul, Brazil

120 Stochastic Modeling of Lead-Acid Battery Parameters 215

J. M. Lujano-Rojas, UBI, Covilhd and INESC-ID/IST-UL, Lisbon, Portugal
G. J. Osorio, T. D. P. Mendes, C-MAST/UBI, Covilha, Portugal

J. P. S. Catalao, INESC TEC and FEUP, Porto, C-MAST/UBI, Covilha,
and INESC-ID/IST-UL, Lisbon, Portugal

260 Quantitative Assessment of Hybrid Systems of Heating 220
Domestic Water based on Solar Energy in Andean Zones
of Ecuador
Xavier Serrano, Mario Narvaez, Christian Urigiien, Universidad
Politécnica Salesiana, Cuenca, Ecuador
Guillermo Escriva, Universidad Politécnica de Valencia, Spain

A Method for Capacity Designing of a Photovoltaic Power 226
369 Generation with a Battery Using Annual Total Amount

of Solar Radiation Analysis Model

Tomonori Nakayama, Katsuya Mineno, Nguyen Thi Hoai Thu,

Masayoshi Ishida, University of Tsukuba, Japan

Coordination of Hydro and Wind Power in a Transmission 232

arr Constrained Area using SDDP

Espen F. Bedal, Martin Hjelmeland, Camilla T. Larsen, Magnus Korpas,
Norwegian University of Science and Technology, Trondheim, Norway
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Session PS9

Power Engine
DEE, Room: LSEE

Development of an Experimental Platform for Analysis of
Self-healing Method

Magdiel Schmitz, Daniel Bernardon, C. Santos, M. A. Boaski,

W. Schmitz, Federal University of Santa Maria, Brazil

D. Porto, M. Ramos, AES Sul Distribuidora Gaticha de Energia SA,
Power Utility, Brazil

Augmented Reality System for Maintenance of High-Voltage
Systems

Ruben Oliveira, CEMUC, Centre for Mechanical Engineering,
Coimbra, Portugal

José Torres Farinha, Inacio Fonseca, IPC/ISEC and CEMUC,

Centre for Mechanical Engineering, Coimbra, Portugal

F. Maciel Barbosa, FEUP and INESC TEC, Porto, Portugal

305

Development of a Masters Programme in Electrical Power and
Energy Systems at Teesside University

Gobind Pillai, Neville Winter, Essam S. Hamdi,
Teesside University, Middlesbrough, UK

385

Enhancing the Quality of Multi-campus Delivery of
Engineering Programmes — A Blended Learning Approach

Essam S Hamdi, Teesside University, Middlesbrough, UK

394

The Teaching of Electrical and Electronics Engineering
at Technical Universities in the World

Suleyman V. Levinzon, Baumann Moscow State University,
Darmstadt, Germany

Natalia V. Tsarkova, Baumann Moscow State University. Kaluga, Russia

422

Review on Micro-Energy Harvesting Technologies

Rhys Edwards, Christopher Gould,
Staffordshire University, Stoke-on-Trent, UK

Tuesday, 06 September 2016

16:00 - 17:30 Parallel Paper Sessions PS6—PS10

Session PS10

Power Systems Simulation and Analysis (1)
EM Building, Room: Anfiteatro EM

Prof. Grigorios iannis, Aristotle University of Thessalon
Greece

Techniques of Demand-Side Management Applied to LV
Consumers with Hourly Rate and Distributed Generation

Murilo V. da Cunha, Daniel P. Bernardon, Diego B. Ramos,
Laura L. C. dos Santos, luri C. Figueiro,
Federal University of Santa Maria, Brazil

43

Analytical Expression of Equivalent Transverse Magnetic
Permeability for Three-core Wire Armoured Submarine Cables

N. Viafora, M. Bau, L. M. B. Dall, C. S. Hansen, T. Ebdrup, F. F. da Silva,
Aalborg University, Aalborg, Denmark

341

Efficient Contactless Power Transfer System for EVs

M. Caruso, V. Castiglia, A. O. Di Tommaso, R. Miceli,
Universita degli Studi di Palermo, Italy

F. Pellitteri, L. Schirone, Sapienza Universita di Roma, Rome, Italy

379

Optimal Placement and Capacity of Distributed Generators
in Medium Voltage Generic UK Network

Nur Azwani Mohd Khairuddin, Liana M. Cipcigan, Cardiff University, UK

404

Exponential Smoothing for Emergency Service Forecasting
in Electric Power Distribution Utilities

lochane Garcia Guimaraes, Vinicius Jacques Garcia,
Daniel Pinheiro Bernardon,

Federal University of Santa Maria, Brazil

Julio Schenato Fonini, AES Sul - Power Utility, Brazil
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30 Parallel Paper Ses

Experimental Investigation of Positive DC Corona 298
on Conductor Bundles

E. . Bousiou, P. N. Mikropoulos, V. N. Zagkanas,
High Voltage Laboratory, School of Electrical & Computer Engineering,
Faculty of Engineering, Aristotle University of Thessaloniki, Greece

136 Investigation on DC Conductivity of Elastomeric Insulating 303
Materials Considering and Reducing Influences Caused
by DC Test Voltage Generation
Claudius Freye, Christoph Felix Niedik, Frank Jenau,

Institute of High Voltage Engineering, TU Dortmund University,
Dortmund, Germany

234 Deposited By-Products of CF;lI-CO, Gas Mixtures during 309
Lightning Impulse Flashover

Phillip Widger, L. Chen, A. Manu Haddad, Cardiff University, UK

253 Repeatability Study for a Conductivity Measurement Setup 314
using Different Types of XLPE
Christoph Felix Niedik, Claudius Freye, Frank Jenau

Institute of High Voltage Engineering, TU Dortmund University,
Dortmund, Germany

Investigation on Surface Properties of Silicone Rubber 319
Samples with Nanofillers

M. Albano, A. Haddad, Cardiff University, UK

S. Venuturumilli, University of Bath, UK

H. Griffiths, N. Harid, The Petroleum Institute, UAE
R. Sarathi, IIT Madras, India

312

Wednesday, 07 September 2016

09:00 - 10:30 Parallel Paper Sessions PS11—-PS15

. Electric Vehicles and Transport (1)
Sz 7512 DEE, Room: Anfiteatro A2

Dr. Yuriy Vagapov, Glyndwr Univers

EV Charging Scheduler for Overloading Prevention 324
of a Distribution Transformer Supplying a Factory

R. Godina, E. M. G. Rodrigues, J. C. O. Matias, J. P. S. Cataldo,
INESC TEC and FEUP, Porto, C-MAST/UBI, Covilha,
and INESC-ID/IST-UL, Lisbon, Portugal

114 Integrating the PEVs’ Traffic Pattern in Parking Lots 330
and Charging Stations in Micro Multi-Energy Systems

Nilufar Neyestani, M. Yazdani Damavandi, R. Godina, J. P. S. Catalao,
INESC TEC and FEUP, Porto, C-MAST/UBI, Covilh3,
and INESC-ID/IST-UL, Lisbon, Portugal

162 Development and Modelling of a Lab Scaled PEM Fuel Cell 336
Drive System for City Driving Application

Wei Wu, Julius Partridge, Richard Bucknall, Faculty of Engineering
University College London, UK

411 Analysis and Simulation of the LLC Resonant Converter 342
under Different Control Methods

Valter S. Costa, M. S. Perdigao, IPC/ISEC and IT Coimbra, Portugal

A. S. Mendes, IT-Instituto de Telecomunicagdes, University of Coimbra,
Coimbra, Portugal

M. Alonso, University of Oviedo, Asturias, Spain
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00 - 10:30 Parallel Paper Ses

Electricity Markets

Session PS13

Commercial Arrangement Model for a Distributed Generation 348
Connection Considering Several Agents

Wagner Brignol, Luciane Canha, Rodrigo de Azevedo,

Universidade Federal de Santa Maria, Brazil

Dalvir Maguerroski, Eletrosul, Brazil

152 Analyzing the Investment Impact of Strategic Players 353
with Market Power

Vegard Skonseng Bjerketvedt, Martin Kristiansen, Magnus Korpaas,
Norwegian University of Science and Technology, Trondheim, Norway

154 Medium-Term Hydropower Scheduling with Provision 359
of Capacity Reserves and Inertia

Jacob Koren Brekke, Martin N. Hjelmeland, Magnus Korpas,
Norwegian University of Science and Technology, Trondheim, Norway

204 Electric Mobility — Dealing with Uncertainties During Early 365
Market Development in Brazil

Ronald E.H.-B de Amorim, Anténio Carlos Marques de Aratjo,
Agéncia Nacional de Energia Elétrica, Brazil

Long Term Expansion Planning of the Brazilian Generation 370

291 System using Dynamic Systems

Mario Domingos Pires Coelho, Jodo Tomé Saraiva,
Faculdade de Engenharia da Universidade do Porto, Portugal

Adelino J. C. Pereira, IPC/ISEC, Coimbra, Portugal

Variously Worldwide Types of Deregulated Electricity Markets 376
406 and Their Respective Transmission Congestion
Management Schemes

Jiawei Zhao, Kwok Lun Lo, Jianfeng Lu,
University of Strathclyde Glasgow, UK

Wednesday, 07 September 2016

09:00 - 10:30 Parallel Paper Sessions PS11—-PS15

. Renewable Energy Systems (1)
session PS14 peF "Room: LSEE

Session Chair:  Dr. Noel Barry, Cork Institute of Technology, Ireland

Geothermal Development and Forecasting for Space Heating 382

54 and Electricity Generation

Egill Benedikt Hreinsson, Department of Electrical and Computer
Engineering, University of Iceland, Reykjavik, Iceland

143 Fundamental Frequency PWM Control of IGBT Clamped Three 339
Phase Nine Levels Inverter Topology for Photovoltaic System

Rabiaa Mechouma, Boubekeur Azoui,
LEB Laboratory, University of Batna 2, Algeria
Sabir Ouchen, LGEB, University of Biskra, Algeria

208 Improved Variable Step Size P&0 MPPT Algorithm 395
for PV Systems

Xavier Serrano Guerrero, José Gonzalez Romero, Xavier Cardenas
Carangui, Universidad Politécnica Salesiana, Cuenca, Ecuador
Guillermo Escriva-Escriva, Universidad Politécnica de Valencia,
Valencia, Espafia

New MPPT Solar Generation Implemented with 401

817 Constant-Voltage Constant-Current DC/DC Converter

Huagian Wang, Lokesh Vinayagam, Hao Jiang, Zhi Qiang Cai,
Singapore Polytechnic, Singapore
Hongqun Li, Singapore PowerGrid, Singapore
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Wednesday, 07 September 2016

09:00 - 10:30 Parallel Paper Sessions PS11-PS15

Transient Analysis and EMTP Modelling
EM Building, Room: Anfiteatro EM

Dr. Michael Conlon, Dublin Institute of Technology, Irela

Comparison of Bergeron and Frequency Dependent Cable 407
Models for the Simulation of Electromagnetic Transients

F. Faria da Silva, Aalborg University, Denmark

228

Transient Modeling and Sensitivity Analysis of Cable System 413
Parameters

Fani Barakou, A. Vertkas, P.A.A.F. Wouters, Eindhoven University

of Technology, The Netherlands

L. Wu, DNV-GL Energy, The Netherlands

E.F. Steennis, DNV-GL Energy and Eindhoven University of Technology,
The Netherlands

303

lllegal Connection Location on Distribution Lines 419
using Traveling Waves Method

R. Cerqueira Medrado, L. Coqueiro Silva, J. Eduardo Soto Marambio,
Norsul Engenharia e Consultoria, Brasil

Krystyanny da Rocha Cavalcanti, Edmilson de Lima Santos, Marcus
Vinicius de Carvalho Santos, Eletrobras Distribuicdo Alagoas, Brasil
Fernando Augusto Moreira, Universidade Federal da Bahia, Brasil
Davi Franco Régo, Instituto Federal da Bahia, Brasil

Thursday, 08 September 2016

09:00 - 10:30 Parallel Paper Sessions PS16—PS20

Session PS16

Electrical Services for Buildings (2)
DEE, Room: Anfiteatro Américo Pinto

Dr. Oguzhan Ceylan, Istanbul Kemerburgaz Universi

Solutions for Monitoring and Analysing for Energy 425
Consumption — Energy Management Systems

Paulo Bandarra, M. Travassos Valdez, Adelino Pereira,
IPC/ISEC, Coimbra, Portugal

247

Impact of Electric Vehicle Charging Systems on Low Voltage 430
Distribution Networks

B. Marah, Hoare Lea Consulting Engineers, London, UK
Y. R. Bhavanam, G. A. Taylor, Brunel University London, UK
A. O. Ekwue, Jacobs Engineering Inc., Croydon, UK

321

Energy Efficiency in Municipal Facilities: Appraisal of Interior 436
Lighting Systems

Dulce Coelho, IPC/ISEC and INESC Coimbra, Portugal

M. Travassos Valdez, IPC/ISEC, Coimbra, Portugal

Carla Oliveira, IPC/ISCAC and INESC Coimbra, Portugal

380

Study of Thermochromic VO, Material as Thermal Switches 442
for Powerlines

George Kiriakidis, Manolis Gagaoudakis, Physics Department, University
of Crete and IESL, FORTH, Crete, Greece

Elias Aperathitis, Vasilis Binas, IESL, FORTH, Crete, Greece
Emmanouel Koudoumas, Kiriako Siderakis, Electrical Engineering
Department, School of Applied Technology, TEI Crete, Greece
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09:00 - 10:30 Parallel Paper Sessions PS16—PS20

Condition Monitoring and Diagnostics
DEE, Room: Anfiteatro A2

Dr. Noureddine Harid, Petroleum Institute, Abu Dhabi

Session PS17

205 Comparison of IEC 60599 Gas Ratios and an Integrated 446
Fuzzy-Evidential Reasoning Approach in Fault
Identification using Dissolved Gas Analysis

G. K. Irungu, A. O. Akumu, J. L. Munda, Tshwane University
of Technology, Republic of South Africa

256 Comparative Investigation on Pulse Shape Parameters of 452
Partial Discharges in Air Under AC and DC Voltage Stress

Ulrich Liihring, Daniel Wienold, Frank Jenau, Institute of High Voltage
Engineering, TU Dortmund University, Dortmund, Germany

324 Monitoring the Stator Winding Insulation Condition of a large 456
Synchronous Motor
Philip J. Berry, SABIC UK Petrochemicals Ltd., UK
Essam S. Hamdi, Teesside University, Middlesbrough, UK

372 Health index Assessment for Power Transformers 462
with Thermal Upgraded Paper up to 230 kV
using Fuzzy Inference Systems
R. D. Medina, J. P. Lata, D. P. Chacon, J. P. Bermeo,
Universidad Politécnica Salesiana, Cuenca, Ecuador
D. X. Morales, Université Grenoble Alpes, France
A. E. Medina, Ulm University, Germany

382 Partial Discharge Behavior under HVDC Superimposed 468
with Transients
M. Azizian Fard, A. J. Reid, D. M. Hepburn, M. Emad Farrag,
Glasgow Caledonian Universality, UK

407 Enhanced Condition Monitoring of Power Transformers 473

through Improvement in Accuracy of DGA Interpretation

Ehnaish Aburaghiega, Mohamed Emad Farrag, Donald M. Hepburn,
Glasgow Caledonian University, UK

Belen Garcia, Universidad Carlos Ill de Madrid, Spain

Thursday, 08 September 2016

09:00 - 1 Parallel Paper Sessions PS16—PS20

Electric Vehicles and Transport (2)
DEE, Room: E021

Session PS

Prof. Naoto Nagaoka, Doshi

Weekend Charging Impact of EVs on a Residential Distribution 479
Transformer in a Portuguese Island
R. Godina, E.M.G. Rodrigues, J.C.O. Matias, J.P.S. Catalao

INESC TEC and FEUP, Porto, C-MAST/UBI, Covilha
and INESC-ID/IST-UL, Lisbon, Portugal

115

150 Analysis and Comparison of Voltage Dependent Charging 485
Strategies for Single-Phase Electric Vehicles
in an Unbalanced Danish Distribution Grid

Jorge Najera Alvarez, Katarina Knezovi¢, Mattia Marinelli
DTU - Technical University of Denmark

158 Grid Frequency Support by Single-Phase Electric 491
Vehicles: Fast Primary Control Enhanced
by a Stabilizer Algorithm

Antonio Zecchino, Michel Rezkalla, Mattia Marinelli,
DTU - Technical University of Denmark

190 Electromagnetic Compatibility Issues of Brushless 497
Speed Drives

Horia Balan, Mircea lon Buzdugan
Technical University of Cluj-Napoca, Romania

Fuel Economy of a Current Hybrid London Bus and Fuel Cell 503
236 I :
Bus Application Evaluation

Cedrick Lin, Julius Partridge, Richard Bucknall,
University College London, UK

Insulation Fault Detection and Localisation in Electric 509

263 and Hybrid Electric Vehicles

Alecksey Anuchin, George Belyakov, Ksenya Fedorova,
Moscow Power Engineering Institute, Moscow, Russia

Yuriy Vagapov, Glyndwr University, Wrexham, UK
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09:00 - 10:30 Parallel Paper Sessions PS16—PS20

Power Systems Operations and Control (2)
DEE, Room: LSEE

el Conlon, Dublin Institute of Technology, Ireland

Session PS19

47 A Daily Multiobjective Optimization Model in Smart Grids 512

F. Daylak, Oguzhan Ceylan, Istanbul Kemerburgaz University, Turkey
Canan Zobi Karatekin, Istanbul Technical University. Turkey

Environmental Considerations and Transmission Planning 518

55 in a Renewable Power System

Egill Benedikt Hreinsson, Department of Electrical and Computer
Engineering, University of Iceland, Reykjavik, Iceland

72 Dynamic Line Rating - Technologies and Challenges 525
of PMU on Overhead Lines: A Survey

David L. Alvarez and Javier A. Rosero, Facultad de Ingenieria
Universidad Nacional de Colombia Bogota, Colombia

F. Faria da Silva, Claus Leth Bak, Aalborg University, Aalborg, Denmark
Enrique E. Mombello, Universidad Nacional de San Juan, Argentina

109 DEEPSO to Predict Wind Power and Electricity Market Prices 531
Series in the Short-Term

J.N.D.L. Gongalves, FEUP, Porto, Portugal

G.J. Osdrio, C-MAST/UBI, Covilha, Portugal

J.M. Lujano-Rojas, UBI, Covilhda and INESC-ID/IST-UL, Lisbon, Portugal
T.D.P. Mendes, C-MAST/UBI, Covilh&, Portugal

J.P.S. Cataléo, INESC TEC and FEUP, Porto, C-MAST/UBI, Covilha and
INESC-ID/IST-UL, Lisbon, Portugal

A Study of Evolutionary based Optimal Power Flow 537

414 Techniques

Zhida Deng, Mihai D. Rotaru, Jan K. Sykulski,
University of Southampton, UK
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Mitigation Strategies to Improve the Performance 543
of AC Contactor Against Voltage Dips

L. E. Weldemariam, H. J. Gartner, V. Cuk, J. F. G. Cobben,
Eindhoven University of Technology, The Netherlands

23 Performance and Analysis of Controlled Switching 549
on a Transmission System
Eoin Cowhey, ESB International, Ireland
Michael O’'Donovan, Cork Institute of Technology, Ireland
Joe Connell, Cork Institute of Technology, Ireland

82 Impacts of Domestic Load and Electric Vehicles to Domestic 555
Consumption in UK
M. A. Sheboniea, M. K. Darwish, Brunel University London, UK
Al Janbey, LCUCK, UK

83 Detection and Classification of Power Quality Disturbances 560
Based on Hilbert-Huang Transform and Feed Forward
Neural Networks

Saeed Alshahrani, Maysam Abbod, Gareth Taylor,
Brunel University London, UK

An Online Electric Power Quality Disturbance Detection 566
System

Ozal Yildirim, Tunceli University, Tunceli, Turkey

Belkis Eristi, Hiiseyin Eristi, Mersin University, Mersin, Turkey

Sencer Unal, Yavuz Erol, Yakup Demir, Firat University, Elazig, Turkey

231

A Real-Time Power Quality Disturbance Detection System 571

323 Based on the Wavelet Transform

Belkis Eristi, Hiiseyin Eristi, Mersin University, Mersin, Turkey
Ozal Yildirim, Tunceli University, Tunceli, Turkey
Yakup Demir, Firat University, Elazig, Turkey
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42 Steady State Modelling of Three-core Wire Armoured 576
Submarine Cables: Power Losses and Ampacity
Estimation based on FEM and IEC

Matteo Bau, Nicola Viafora, Chris Skovgaard Hansen, Laurids Martedal
Bergholdt Dall, Thomas Ebdrup, Filipe Faria da Silva,
Aalborg University, Denmark

214 A Procedure for Detailed Assessment of Ground Fault-Current 582
Distribution in Transmission Networks

M. Coppo, R. Turri, University of Padova, ltaly
H. Griffiths, N. Harid, Petroleum Institute, Abu Dhabi, UAE
A. Haddad, Cardiff University, Cardiff, UK

A Multi-Objective Model for the Expansion Planning of Future 588

251 Power Generation Structures
Baris Ozalay, E-Bridge Consulting, Germany
Christoph Mdiller, Armin Schnettler,
Institute for High Voltage Technology, RWTH, Aachen, Germany
262 Simulation and Analysis of Switched Reluctance Generator 594

for Renewable Energy Applications

Simone Sartori, Andrea Tortella, University of Padova, Italy
Malabika Basu, Michael Farrell, Dublin Institute of Technology, Ireland
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DEE, Room: Anfiteatro A
Prof. Radu Porumb, U ) i of Bucharest, Romania

Optimal Size of Photovoltaic Systems with Storage for Office 600

85 and Residential Loads in the Italian Net-Billing Scheme
Alessandro Ciocia, Jawad Ahmad, Gianfranco Chicco, Paolo Di Leo,
Filippo Spertino, Energy Department, Politecnico di Torino, Italy
209 Utilities Investments into Residential Properties: PV Solar 606
System with Energy Storage
Mohamad Nassereddine, A. Hellany, M. Nagrial, J. Rizk,
School of Computing, Engineering & Mathematics, Western Sydney
University, Penrith, Australia
244 Assessment of the Potential of Electrical Heating to Provide 610
Decarbonisation
William D. Kerr, David M. Laverty, Robert J. Best,
Queen’s University Belfast, UK
261 Simulation of Automatic Network Reconfiguration Technology 616
in Distribution System by OpenDss
Zhenghui Zhao, Joseph Mutale, University of Manchester, UK
Best Compromise of Net Power Gain in a Cooled 621
332 .
Photovoltaic System
Antonio D’Angola, Renato Zaffina, Scuola di Ingegneria, Universita della
Basilicata, Potenza, Italy
Diana Enescu, Valahia University of Targoviste, Dambovita, Romania
Paolo Di Leo, Giovanni Vincenzo Fracastoro, Filippo Spertino,
Energy Department, Politecnico di Torino, Torino, Italy
400 Solar Photovoltaic Integration on Locomotive Roof Top 627

for South African Railway Industry

M.J. Lencwe, Transnet Freight Rail, Railway Technology

and Development Centre, Pretoria, South Africa

S.P. Chowdhury, Electrical Engineering Department, Tshwane University
of Technology, Pretoria, South Africa

H.M. ElGohary, Petroleum and Mining Engineering, Suez University,
Suez, Egypt
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197 The Pan-European Reference Grid Developed in ELECTRA 632
for Deriving Innovative Observability Concepts in the
Web-of-Cells Framework

Mattia Marinelli, Michael Pertl, Michel Rezkalla,

DTU - Technical University of Denmark

Michal Kosmecki, Institute of Power Engineering, Gdansk, Poland
Silvia Canevese, Ricerca sul Sistema Energetico - RSE, Milano, Italy
Artjoms Obushevs, Smart Grid Research Centre, Riga, Latvia
Andrei Morch, SINTEF Energy Research, Trondheim, Norway

21 A Review of Design Criteria for Low Voltage 638
DC Distribution Stability

Kyle Smith, Stuart Galloway, Graeme Burt,
University of Strathclyde, Glasgow, UK

257 Comparative Study between Direct Load Control and Fuzzy 644
Logic Control Based Demand Response

Chittesh Veni Chandran, Malabika Basu, Keith Sunderland,
Dublin Institute of Technology, Ireland

333 The Role of Microgrids on Decoupling Sharp Fluctuations 650
of Electricity Demand in Centralized Power System
Paxis M. J. Roque, S.P. Chowdhury, Z. Huan,
Tshwane University of Technology, Pretoria, South Africa

410 Analysis of Voltage Profile to determine Energy Demand 656

using Monte Carlo Algorithms and Markov Chains (MCMC)
Edwin M. Garcia, Alexander Aguila, Universidad Politécnica Salesiana,
Cuenca, Ecuador

Idi Issac, Jorge W. Gonzalez, Gabriel Lépez, Universidad Pontificia
Bolivariana, Colombia
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A Design Scheme of Control/Optimization System for Hybrid 662
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Ranjit Singh Sarban Singh, Maysam Abbod, Wamadeva Balachandran,
Brunel University London, UK

79 Influence of Wind Power Ramp Rates in Short-Time Wind 668
Power Forecast Error for Highly Aggregated Capacity
S. Martin Martinez, A. Honrubia Escribano, M. Cafias Carretén,
E. Gémez Lazaro, Universidad de Castilla-La Mancha, Albacete, Spain
Jodo P. S. Cataldo, INESC TEC and FEUP, Porto, C-MAST/UBI,
Covilha, and INESC-ID/IST-UL, Lisbon, Portugal

191 Load Frequency Control of a Multi-Area Power System 680
with PV Penetration: Pl and PID Approach in Presence
of Time Delay

Saif Al Kalbani, Hassan Yousuf, Rashid Al Abri, Sultan Qaboos
University, Muscat, Sultanate of Oman

Levelised Cost of Energy Analysis: A Comparison of Urban 686

397 (Micro) Wind Turbines with Solar PV Systems

Keith Sunderland, Michael Conlon, Dublin Institute of Technology, Ireland
Mahinsasa Narayana, University of Moraturawa, Sri Lanka
Ghanim Putrus, Northumbria University, UK
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Session Chair:
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Power Systems Operations and Control (3)
EM Building, Room: Anfiteatro EM

Prof. Gareth Taylor, Brunel University London, UK

Coordinated Phase-Based Voltage Regulation in Active 692
Unbalanced LV Distribution Networks

Georgios C. Kryonidis, Eleftherios O. Kontis, Andreas |. Chrysochos,
Charis S. Demoulias, Grigoris K. Papagiannis,
Avristotle University of Thessaloniki, Greece

59

Long Term Hydro Scheduling with Short Term Load Duration 698
and Linear Transmission Constraints

Egill Benedikt Hreinsson, Department of Electrical and Computer
Engineering, University of Iceland, Reykjavik, Iceland

68

Redispatch with Power Flow Decomposition and Power 706
Transfer Distribution Factors Methods

Iryna Chychykina, Christian Klabunde, Martin Wolter,
Otto-von-Guericke-University Magdeburg, Germany

75

Optimal Scheduling of Distributed Energy Storage Systems 712
by Means of ACO Algorithm

Riccardo Tisseur, Maurizio Fantino, ISMB Torino, Italy

Federico de Bosio, Gianfranco Chicco, Michele Pastorelli,
Politecnico di Torino, Italy

88

Parameter Estimation and Sensitivity Analysis of Distribution 718
Network Equivalents

A. Z. M. Shahriar Muttalib, G. A. Taylor, Brunel University London, UK
M. E. Bradley, National Grid, UK
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Prof. Naoto Nagaoka, Doshisha University, Japan

Optimized Modulation Technique with Double Switching 724
Frequencies for STATCOM Application

Hussain M. Bassi, King Abdulaziz University, Jeddah, Saudi Arabia

57

Switching Performance Comparison of a Power Switch 730
in a Cascode Configuration using a SuperJunction MOSFET

Abraham Loépez, Juan Rodriguez, Maria R. Rogina, Ignacio Castro,
Alberto Rodriguez, University of Oviedo, Asturias, Spain

151

Overvoltage Protection 736

Panagiotis Dimitriadis, Mohamed Darwish, Brunel University London, UK
Christos Marouchos, Cyprus University of Technology, Limassol, Cyprus

339

Comparison Electromagnetic Shielding Effectiveness Between 740
Single Layer and Multilayer Shields

Gaoui Bachir, Hadjadj Abdechafik, Kious Mecheri,
Université Amar Telidji de Laghouat, Algeria

413

Auxiliary Converter for Variable Inductor Control in a DC-DC 745
Converter Application

Mebrahtom Beraki, IPC/ISEC, Coimbra, Portugal

Marina Perdigéo, IPC/ISEC and IT Coimbra, Portugal

Felipe Machado, Altran Portugal and INESC Coimbra, Portugal

Jodo P. Trovao, e-TESC Laboratory, University of Sherbrooke, Canada
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Prof. Dan Micu, Technical University of Cluj Napoca, Rol

Session PS27

Modeling of Nonlinear Dynamic Power System Loads 751
using the Vector Fitting Technique

Eleftherios O. Kontis, Andreas |. Chrysochos, Grigoris K. Papagiannis,

Avristotle University of Thessaloniki, Greece

Theofilos A. Papadopoulos, Democritus University of Thrace,
Xanthi, Greece

189 Computer-Based Analysis of an Urban 20 kV Medium-Voltage 757
Network

Mike Alexander Lagler, Thomas Wieland, Ernst Schmautzer,
Graz University of Technology, Graz, Austria

250 Analysis of Alternative Transition Paths for the German 763
Energy System

Christoph Miiller, Stephan Raths, Simon Koopmann, Armin Schnettler,
Institute for High Voltage Technology, RWTH Aachen, Germany

Load Flow and Short-Circuit Analysis in a Romanian 110/20 kV 768
Retrofitted Substation

Levente Czumbil, Dan D. Micu, Stefan F. Braicu, Denisa Stet,

Technical University of Cluj-Napoca, Romania

Alexis Polycarpou, Frederick University, Cyprus

315

Power Flow in Radial Systems using a Topology 774
based on Geo Referential Approach

Adrian R. Criollo, D. X. Morales, Ricardo D. Medina, F. Quizhpi,
Universidad Politecnica Salesiana, Cuenca, Ecuador
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Session PS28

Impacts of Conservation Voltage Reduction on Customer 778
Power Quality in Future Networks

Gareth McLorn, D. John Morrow, Sean McLoone, Robert Best, Xueqin
Liu, David Laverty, Queen’s University Belfast, UK

272 Procedures for Day-ahead Operation Planning of Heat 784
and Power Supplying Smart Grid

B. Aluisio, A. Cagnano, E. De Tuglie, M. Dicorato, G. Forte, M. Trovato,
DEI, Politecnico di Bari, Italy

301 AC Voltage Normalization — Conception and Technology 790
for Smart Grid System

Alexander G. Fishov, Irina L. Klavsuts, Dmitry A. Klavsuts,
Marina V. Khayrullina, Novosibirsk State Technical University,
Novosibirsk, Russia

302 The Development of Simulation Model of Innovative 795
Technology of AC Voltage Normalization for Introduction
into Smart Grid System

Irina L. Klavsuts, Anastasia G. Rusina, Dmitry A. Klavsuts, Novosibirsk
State Technical University, Novosibirsk, Russia

Reduction of Topological Connectivity Information in Electric 801
342 N
Power Grids

Alexander Prostejovsky, Oliver Gehrke, Mattia Marinelli,
DTU - Technical University of Denmark, Risg, Denmark
Mathias Uslar, OFFIS, Institute for Information Technology,
Oldenburg, Germany

Downsizing the Battery Capacity Requirement of 807
Photovoltaic/Hydrogen Systems by Adjusting the Asymmetric

Time Series Using Improved Prediction Based Power

Management Strategy

370

Nguyen Thi Hoai Thu, Nakayama Tomonori, Ishida Masayoshi,
University of Tsukuba, Japan
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Kalman Filter Application to Symmetrical Fault Detection 813
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J. Khodaparast, M. Khederzadeh, Shahid Beheshti University, Iran
F. Faria da Silva, C. Leth Bak, Aalborg University, Denmark

173 Assessment of the Behavior of Protection Systems 819
in Radial Networks with Distributed Generation

P. |. Santos e Abreu, A. Gomes Martins,
FCTUC, Universidade de Coimbra, Portugal

252 Protection, Automation and Control Systems and the 825
IEC 61850 Paradigm — New Testing and Maintenance
Challenges
Rafaela Correia, IPC/ISEC, Coimbra, Portugal
Luis Candeias, Rui Francisco, EDP Distribui¢do - Energia, SA, Portugal
C. Machado Ferreira, IPC/ISEC and INESC Coimbra, Portugal
Fernando Lopes, IPC/ISEC and IT Coimbra, Portugal

329 The Role of Global Earthing Systems to Ensure the Reliability 832
of Electrical Networks

Thomas Mallits, Ernst Schmautzer, Lothar Fickert, Thomas Hohn,
Elisabeth Hufnagl, University of Technology, Institute of Electrical
Power Systems, Graz, Austria

Impulsive Grounding Systems Embedded in Concrete: 837

424 Theoretical and Practical Experiments

Alex B. Tronchoni, Daniel S. Gazzana, Guilherme A. D. Dias,
Roberto C. Leborgne, UFRGS University, Brazil

Arturo S. Bretas, University of Florida, USA
Marcos Tello, State Company of Electrical Energy, Brazil
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Session PS30 EM Building, Room: Anfiteatro EM

Session Chair:  Dr. Essam Hamdi, Teesside University, UK

9 Development of Telelab and Integration of Wind Turbine 842
System into Hybrid Power System
Pankaj Kolhe, Berthold Bitzer, South Westphalia University of Applied
Sciences, Soest, Germany
50 A Performance Comparison Between Extended Kalman Filter 848
and Unscented Kalman Filter in Power System Dynamic
State Estimation
Hesam Khazraj, F. Faria da Silva, Claus Leth Bak,
Aalborg University, Aalborg, Denmark
216 3D Virtual Laboratory for Teaching Circuit Theory: A Virtual 854
Learning Environment (VLE)
M. Travassos Valdez, IPC/ISEC, Coimbra Portugal
C. Machado Ferreira, IPC/ISEC and INESC Coimbra, Portugal
F. Maciel Barbosa, Faculdade de Engenharia da Universidade do Porto
and INESC TEC, Porto, Portugal
225 An Educational Approach to a Lighting Design Simulation 858
using DIALux Evo Software
A. F. C. Vizeu da Silva, A. Oliveira Godinho, C. |. Faustino Agreira,
M. Travassos Valdez, IPC/ISEC, Coimbra, Portugal
268 Integrating Low Cost Platforms on Electrical Power Systems 864
for Control and Condition Monitoring
Francisco Brito, Inacio Fonseca, José Torres Farinha, IPC/ISEC,
Coimbra, Portugal
F. Maciel Barbosa, Faculdade de Engenharia da Universidade do Porto
and INESC TEC, Porto, Portugal
421 Low-cost Photovoltaic Emulator for Instructional Laboratories 869

Yuriy Vagapov, Glyndwr University, Wrexham, UK
Aleckey Anuchin, Moscow Power Engineering Institute, Moscow, Russia
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Session Chair:  Dr. Yuriy Vagapov, Glyndwr University, UK

Development of Space Vector Modulation Control Schemes 873
76 for Grid Connected Variable Speed Permanent Magnet
Synchronous Generator Wind Turbines

Ahmed S. Al-Toma, Gareth A. Taylor, Maysam Abbod,
Brunel University London, UK

89 The Role of Load Models and Reactive Power Support 879
During Large Frequency Transients

Daniele Macalli, V. llea, G. Giannuzzi, A. Berizzi,
Politecnico di Milano, Milan, Italy

R. Zaottini, Terna SpA, Italy

Developing a Wind and Solar Power Data Model for Europe 885

284 with High Spatial-Temporal Resolution

Ingeborg Graabak, Magnus Korpas, NTNU, Norway
Harald Svendsen, SINTEF, Norway

Application of Signal Processing Techniques 891
310 for the Generation of Wind Profiles Dedicated to Electrical
System Planning Tools

Benjamin Picart, Bernard Gosselin, Martin Hupez, Zacharie De Gréve,
Francois Vallée, Faculté Polytechnique, University of Mons, Belgium
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. Integration of Renewable Sources (3)
Szt [P DEE, Room: Anfiteatro A2

Putrus, University of Northumbria

113 Characterization of Biomass Woodchips as Fuel for 897
Industrial Boilers
L.J.R. Nunes, J.C.O. Matias, DEGEIT, University of Aveiro
and C-MAST/UBI, Covilha, Portugal
Jo&o P. S. Cataléo, INESC TEC and FEUP, Porto, C-MAST/UBI,
Covilha, and INESC-ID/IST-UL, Lisbon, Portugal

274 Intelligence Based Coordination of Large Scale 901
Grid-Connected Photovoltaic Systems

Akbar Swandaru, Mihai D. Rotaru, Jan K. Sykulski,
University of Southampton, UK

281 Optimal Sizing of Solar PV/Battery and Biogas Generators 907
in Remote Micro Grid

Mohamad Naim Mohd Nasir, Joseph Mutale,
The University of Manchester, UK

Flexible Power Control of Photovoltaic Plants Connected 913
to Distribution Networks

Susana Ribeiro, ESTGV/IPV, Viseu, Portugal

Paulo Moisés Costa, Eduardo Gouveia, Daniel Albuquerque,

ESTGV/CI and DETS/IPV, Viseu, Portugal

Pedro Sousa, Martifer Solar, Portugal

335

Sizing and Techno-Economic Analysis of a Grid Connected 919

398 Photovoltaic System with Hybrid Storage

Faycal Bensmaine, Dhaker Abbes, Benoit Robyns,
L2EP, Ecole des Hautes Etudes d’Ingénieur, Lille, France
Antoine LABRUNIE, GB SOLAR,Paris, France
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Dr. Mohamed E. Farrag, Glasgow Caledonian University, UK

44 A Novel Multi-Inputs-Single-Output DC Transformer Topology 925

M. Alzgool, H. Nouri, C. Toomer, University of the West of England,
UWE Bristol, UK

G. Alzghoul, Jordainian Armed Forces, Jordan

344 Interconnection of Offshore Wind Farms using Variable 930
Frequency in Offshore AC Grids

Dimitra-Chrysie |. Sortsi, Spyros |. Gkavanoudis, Charis S. Demoulias,
Avristotle University of Thessaloniki, Greece

A Novel Low Voltage Grid Protection Component for Future 936

374 Smart Grids

Wolfgang Hauer, Michael Bartonek, Eaton Industries GmbH, Austria
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University of West Englan

156 STATCOM to Improve the Voltage Stability of an Electric 942
Power System with High Penetration of Wind Generation

R. Monteiro Pereira, Adelino J. C. Pereira, IPC/ISEC, Coimbra, Portugal
C. Machado Ferreira, IPC/ISEC and INESC Coimbra, Portugal
F. Maciel Barbosa, FEUP and INESC TEC, Porto, Portugal

157 Comparison of the Influence Factor and Horizontal Network 947
Methods for Evaluate the Influence of the External Elements
on the Transmission System Operator’s Responsibility Area

P. . Santos e Abreu, FCTUC, Universidade de Coimbra, Portugal
Rui Pestana, REN — Redes Energéticas Nacionais, Lisboa, Portugal
C. Machado Ferreira, IPC/ISEC and INESC Coimbra, Portugal

F. Maciel Barbosa, FEUP and INESC TEC, Porto, Portugal

286 Control Variable Selection for the Corrective Control 952
of Voltages and Reactive Power Flows
Frano Tomasevic¢, lvica Pavi¢, Marko Delimar,
University of Zagreb, Croatia

308 Generating Synthetic Electric Power System Data 958

with Accurate Electric Topology and Parameters

Zhifang Wang, Seyyed Hamid Elyas,
Virginia Commonwealth University, Richmond VA, USA

Robert J. Thomas, Cornell University Ithaca, NY, USA
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270

Systems for Micro Generation and Energy Storage,
State of the Art — Example of the Piezoelectric Effect
Ana Ramos, André Pinto, IPC/ISEC, Coimbra, Portugal

Inacio Fonseca, IPC/ISEC and CEMUC, Coimbra, Portugal

C. M. Machado Ferreira, IPC/ISEC and INESC Coimbra, Portugal

297

An Educational Platform for Residential and Industrial
Energy Monitoring

Fabio Carraco, Gongalo Santos, IPC/ISEC, Coimbra, Portugal
Inacio Fonseca, IPC/ISEC and CEMUC, Coimbra, Portugal
Fernando Lopes, IPC/ISEC and IT Coimbra, Portugal

395

Ratings of Technical Universities of the World
Problems and Forecasts

Suleyman V. Levinzon, Baumann Moscow State University,
Darmstadt, Germany

Natalia V. Tsarkova, Baumann Moscow State University,
Kaluga, Russia

403

Ethics and Civic Education in the Curriculum of Portuguese
Power Engineering Courses

Fatima Monteiro, IPC/ISEC, Coimbra, Portugal

Carlinda Leite, Cristina Rocha, Faculdade de Psicologia e de Ciéncias
da Educagéo da Universidade do Porto, Portugal

Additional Paper:
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Undesired Islanding of MV Networks sustained by LV
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