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UPEC 2015

Technical Programme

Tuesday 1 September 2015

10:00 - 11:00 Opening Ceremony and Keynote Address - Science Centre,

Room: R001/R002

10:00 — 10:20 Opening Ceremony
Professor Moofik Al-Tai
UPEC 2015 Chair, Staffordshire University, UK

Professor Michael Gunn
Vice Chancellor, Staffordshire University, UK

Stephen Burgin
Regional Vice President, Northern and Central Europe, Alstom
Global Power Sales

10:20 - 11:00 Keynote Address: Networks at the Edge
John Scott
Independent Consultant, UK

11:30 —12:30 Invited Lecture 1 — Science Centre, Room: R001/R002

HVDC Power transmission: Technologies for Present and Future Projects
Dr Norman MacLeod

Technical Director, HYDC, WSP | Parsons Brinckerhoff, Manchester, UK



UPEC 2015

Tuesday 1 September 2015

13:45-15:30 Parallel Paper Sessions 1a, 1b, 1c, 1d and 1e

Session 1a: Distributed Generation (1) — Science Centre, Room: R001

Session Chair: Professor Roberto Turri - University in Padua, Italy

146

38

114

142

205

232

Methodology for Long-Term Forecasting to Insertion of DG in
Distribution Systems.... 1

Laura Lisiane Callai dos Santos®, Luciane Neves Canha, Daniel Pinheiro
Bernardon - Federal University of Santa Maria, Brazil

Roberto André Pressi - AES SUL, Brazil

Numerical Studies on Dual-Band Electromagnetic Energy Harvesting
With Double-Ring Split-Ring Resonators....7

Xudong Wang*, Zhengming Zhao, Kainna Chen, Fanbo He, Ligiang Yuan,
Ting Lu - Tsinghua University, China

Modelling of a CHP System with Electrical and Thermal Storage....12
Mbayer Abunku, Wim J.C. Melis* - University of Greenwich, UK

Modelling and Sensitivity Analyses of Equivalent Models of Low Voltage
Distribution Grids with High Penetration of Distributed Generation....17
Philipp Erlinghagen*, Tilman Wippenbeck, Armin Schnettler - RWTH Aachen
University, Germany

Integration of Multiple Small Gensets in a Mobile Microgrid System....22
J. Jiang, M. L. Aung, H. Wang, H. Jiang* - Singapore Polytechnic, Singapore
D. Y. C. Chan - University of Melbourne, Australia

R. W. O. Kwok - ST Kinetics Ltd, Singapore

Recloser-Fuse Coordination Protection for Inverter-Based Distributed
Generation Systems....27

L. F. de F. Gutierres*, L. Mariotto, G. Cardoso Jr., F. Loose- Federal
University of Santa Maria, Brazil



UPEC 2015

Tuesday 1 September 2015

13:45 - 15:30 Parallel Paper Sessions 1a, 1b, 1c, 1d and 1e

Session 1b: Power Systems Operations and Control (1) - Science Centre,

Room: R002

Session Chair: Professor Gianfranco Chicco - Polytechnic Politecnico di

266

287

333

326

Torino, Ital

Exploiting Massive PMU Data Analysis for LV Distribution Network
Model Validation....33

Corinne Shand*, Gareth Taylor - Brunel University, UK

Alan McMorran - Open Grid Systems Ltd., UK

Emma Stewart - Lawrence Berkeley National Laboratory, USA

Domestic Load Control using PWM and Zero Crossing Detection
Techniques....37

Moreblessing Chipango*, S.P. Chowdhury - Tshwane University of
Technology, South Africa

On Damping Capabilities and Sizing of Dynamic Range of FACTS
Devices for Damping Control....43

Vedanta Pradhan*, Anil Kulkarni, S. Khaparde - Indian Institute of Technology
Bombay, India

Stochastic Methodology for Service Management Modelling in Electric
Power Utilities....50

lochane Garcia Guimaraes®, Vinicius Jacques Garcia, Daniel Pinheiro
Bernardon- Federal University of Santa Maria, Brazil



UPEC 2015

Tuesday 1 September 2015

13:45-15:30 Parallel Paper Sessions 1a, 1b, 1c, 1d and 1e

Session 1c: Electric Vehicles and Transport (1) — Science Centre,

Room: R119

Session Chair: Dr Alecksey Anuchin - Moscow Power Engineering Institute,

39

95

120

138

171

Russia

Applied Modelling and Analysis to Investigate the Potential of a 11kV
Networked Site to Accommodate EV Charging Infrastructure....55
Yaminidhar Reddy Bhavanam*, Gareth A. Taylor, Maozhen Li, loana Pisica -
Brunel University, UK

Simon Bowden - Scottish and Southern Energy, UK

A Phase-Shifted Full-Bridge ZVS DC/DC Converter for Wireless Charging
of Electric Vehicles....61

Philip O’Neill*, Jun Zhang, William Gerard Hurley - National University of
Ireland Galway, Ireland

Distribution Grid Services and Flexibility Provision by Electric Vehicles:
a Review of Options....66

Katarina Knezovic¢*, Mattia Marinelli - Technical University of Denmark,
Denmark

Paul Codani, Yannick Perez - Group of Electrical Engineering Paris, France

A Bidirectional Power Flow Controller for EVs to Support the Grid....72
A. Sgarbossa*, R. Turri - University of Padova, Italy
G. Putrus, G. Lacey- University of Northumbria, UK

Investigation of Inductive Coupling Solutions for E-Bike Wireless
Charging....78
F. Pellitteri*, A. O. Di Tommaso, R. Miceli - University of Palermo, Italy



UPEC 2015

Tuesday 1 September 2015

13:45-15:30 Parallel Paper Sessions 1a, 1b, 1c, 1d and 1e

Session 1d: Condition Monitoring and Diagnostics(1) - Brindley Building,

Room:BG21

Session Chair: Dr Mohamed Farrag — Glasgow Caledonian University

62

110

147

203

353

356

Power Transformer Health Monitoring: A Shift from Off-Line to On-Line
Detection....84

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

Belen Garcia- Universidad Carlos Ill de Madrid, Spain

Challenges in Oil Test Database Analysis for Ageing Assessment of In-
Service Transformers....90

S.J. Tee, Q. Liu*, Z.D. Wang - The University of Manchester, UK

G. Wilson, P. Jarman, R. Hooton - The National Grid Company, UK

D. Walker - Scottish Power, UK

P. Dyer - UK Power Networks, UK

A Deterioration Diagnosis Method for Li-ion Battery using a Transient
Characteristic and Development of an Automatic Diagnosis Circuit....95
Naoyuki Yoshioka*, Naoya Narita, Shintaro Yamada, Naoto Nagaoka -
Doshisha University, Japan

A Deterioration Diagnosis Method for Lithium-ion Battery Based on
Phase Characteristics of Internal Impedance....101

Tomohiro Noro*, Tatsuya Higo, Naoya Narita, Naoto Nagaoka - Doshisha
University, Japan

Analysis of Circuit Breaker Controlled Switching Operations — from
Manual to Automatic....107
Michael Stanek* - ABB, Switzerland

LVQ Neural Network for Identification of Abnormal Conditions within
Transformers....113

Eman Beshr*, R.M. Sharkawy - Arab Academy for Science and Technology,
Egypt

Ahmed S. Abd El-Hamid - Higher Institute of Engineering EI'Shorouk
Academy, Egypt



UPEC 2015

Tuesday 1 September 2015

13:45 - 15:30 Parallel Paper Sessions 1a, 1b, 1c, 1d and 1e

Session 1e: Renewable Energy Systems (1) — Brindley Building,

Room:BG27

Session Chair: Dr Yuriy Vagapov - Glyndwr University, UK

34

36

54

105

119

408

362

Renewable Energy Resource Self-Intervention Control Technique using
Simulink/State Flow Modelling....119

Ranijit Singh Sarban Singh*, Maysam Abbod, Wamadeva Balachandran -
Brunel University, UK

Practical Application and Analysis of Micro CHP....125
Safa Alhakeem* - University of Bolton, UK
Moofik Al-Tai - Staffordshire University, UK

Offshore Wind Farm Cable Connection Configuration Optimization using
Dynamic Minimum Spinning Tree Algorithm....129
Peng Hou*, Weihao Hu, Zhe Chen - Aalborg University, Denmark

Study on the Effect of Supercapacitors in Solar PV System for Rural
Application in Malaysia....135

M. I. Fahmi*, Rajprasad Kumar Rajkumar, Roselina Arelhi, Dino Isa -
University of Nottingham, Malaysia Campus, Malaysia

The Impact of Wind Farm Aggregation Techniques for Analysing Power
System Dynamics....140

Nhamo Dhlamini*, S. P. Chowdhury - Tshwane University of Technology,
South Africa

Stream-flow Capacity Shaved Energy Distribution in Hydroelectric Power
Systems....146
Eqill Benedikt Hreinsson* - University of Iceland, Iceland

Chattering Reduction Based on Equivalent Control Gain Depended
Method for PMSM Speed Estimation....152

Vasilios C. llioudis* - Alexander Technological Educational Institution of
Thessaloniki (ATEITH), Greece



UPEC 2015

Tuesday 1 September 2015

16:00 - 17:30 Parallel Paper Sessions 2a, 2b, 2c, 2d, 2e

Session 2a: Power Systems Operations and Control (2) — Science Centre,

Room: R001

Session Chair: Professor Roberto Turri - University in Padua, Italy

77

86

143

213

284

Power System Blackout Model Embedded With AC Flow and Time-
Varying Operational States....158

Youbo Liu, Su Diao*, Jing Gou, Junyong Liu - Sichuan University, China

G. A. Taylor - Brunel University, UK

Transformer Tap-Changer Algorithm for Meshed Power Networks....164
Franz M. Hanser*, Markus A. Mueller —The University of Edinburgh, UK

Integration of Transmission Lines Dynamic Thermal Rating into Real-
Time Optimal Dispatching of Power Systems....170

M. Nick*, O. Alizadeh Mousavi, R. Cherkaoui, M. Paolone — Ecole
Polytechnique Fédérale de Lausanne (EPFL), Switzerland

Control of a Biogas Co-firing CHP as an Energy Hub....176
Patrick Mitchell*, Spyros Skarvelis-Kazakos - University of Greenwich, UK

Risk Assessment of Major Storm Situation in Distribution System....182
Nemat Dehghani*, Antti Supponen, Sami Repo - Tampere University of
Technology, Finland



UPEC 2015

Tuesday 1 September 2015

16:00 - 17:30 Parallel Paper Sessions 2a, 2b, 2c, 2d, 2e

Session 2b: Renewable Energy Systems (2) -Science Centre,

Room: R002

Session Chair: Professor Naoto Nagaoka - Doshisha University, Japan

144

156

163

168

380

434

A Modified Active Clamp Circuit for Current Fed DC/DC Power Converter
for Fuel Cell Applications....187
Osama Y. K. Al-Atbee*, J.A.M Bleijs - University of Leicester, UK

A Comparative Study of PV Systems in Semi Arid and Arid Zones in
Algeria....193
B. Azoui*, M. Chabane - University of Batna, Algeria

Solar PV/Diesel Hybrid Power System Design using Macroeconomic
Analysis....198

Sabatha Mthwecu - Electricity Supply Commission (ESKOM), South Africa
Sunetra Chowdhury* - University of Cape Town, South Africa

Distributed Control Structures and their Comparison in Cascaded Hybrid
Battery Energy Storage Systems....203
Nilanjan Mukherjee* - University of Birmingham, UK

Accumulation of a Resource Fund for Iceland’s Renewable Energy
Resources....209
Egill Benedikt Hreinsson*, University of Iceland, Iceland

Short Circuit Study of Fixed Speed Wind Turbines with STATCOM in
Distribution Networks....215

Muhammad Mat Naain*, Ahmed F. Zobaa, Mohamed Darwish - Brunel
University, UK



UPEC 2015

Tuesday 1 September 2015

16:00 - 17:30 Parallel Paper Sessions 2a, 2b, 2c, 2d, 2e

Session 2c: High Voltage Engineering (1) — Science Centre, Room: R119

Session Chair: Professor Manu Haddad - Cardiff University, UK

151 Determination of Minimum Air Clearances for a 420kV Novel Unibody
Composite Cross-Arm....220
Tohid Jahangiri*, Claus Leth Bak, Filipe Faria da Silva - Aalborg University,
Denmark
Brian Endahl - BYSTRUP Architects, Denmark

194 Comparative Performance of 11kV Silicone Rubber Insulators using
Artificial Pollution Tests....226
A S Krzma*, M Albano, A Haddad - Cardiff University, UK

221 Mitigation of 50 Hz Magnetic Field Produced by an Overhead
Transmission Line....232
Mariano Giuseppe Ippolito, Andrea Puccio*, Guido Ala, Salvatore Ganci —
Universita degli Studi di Palermo, Italy
Giovanni Filippone - Terna Rete ltalia S.p.A., Italy

222 Attenuation of Low Frequency Magnetic Fields Produced by HV
Underground Power Cables....237
Mariano Giuseppe lppolito, Andrea Puccio*, Guido Ala, Salvatore Ganci -
University of Palermo, Italy

235 Investigation of Soil lonization Propagation in Two-Layer Soil Samples....242
A. Elzowawi*, A. Haddad, H. Griffiths, D. Clark- Cardiff University, UK



UPEC 2015

Tuesday 1 September 2015

16:00 - 17:30 Parallel Paper Sessions 2a, 2b, 2c, 2d and 2e

Session 2d: Power Quality (1) — Brindley Building, Room: BG21

Session Chair: Professor Ghanim Putrus - University of Northumbria, UK

52

56

65

73

117

196

Optimal STATCOM Sizing and Dynamic Performance in Industrial
Applications....247
Ramana A Budha*, Fahd Hashiesh - ABB Ltd, UK

Power Quality Considering the Forecasting of Quantities Applied to
Interactive Volt/VAR Control....253

Enoque Dutra Garcia* - UFSM/CERTAJA, Brazil

Luciane Neves Canha — USFM, Brazil

Paulo Ricardo da S. Pereira - UNISINOS, Brazil

Comparison between Double Conversion Online UPS and Flywheel UPS
Technologies in Terms of Efficiency and Cost in a Medium Data Centre....258
M. Milad*, M. Darwish - Brunel University, UK

Effects of Randomly Charging Electric Vehicles on Voltage Unbalance in
Micro Grids....263
Mohammed J. M. Al Essa*, L. M. Cipcigan - Cardiff University, UK

Evaluation and Classification of Power Quality Disturbances Based on
Discrete Wavelet Transform and Artificial Neural Networks....269

Saeed Alshahrani*, Maysam Abbod, Basem Alamri, Gareth Taylor - Brunel
University, UK

Power Quality Issues of 3MW Direct-Driven PMSG Wind Turbine....274
Ibrahim A. Ahmed*, Ahmed. F. Zobaa, Gareth A. Taylor -Brunel University, UK



UPEC 2015

Tuesday 1 September 2015

16:00 - 17:30 Parallel Paper Sessions 2a, 2b, 2c, 2d and 2e

Session 2e: Protection Systems (1) — Brindley Building,Room:BG27

Session Chair: Dr Hogler Schau - limenau University of Technology, Germany

76

152

170

252

443

A Non-Unit Protection Principle Based on Travelling Wave for HVDC
Transmission Lines....280

Shuxin Luo*, Xinzhou Dong, Shenxing Shi, Bin Wang - Tsinghua University,
China

A Novel Current Travelling Wave Based Single-Ended Fault Location

Method for Locating Single-Phase-to-Ground Fault of Transmission Line...

Aoyu Lei*, Xinzhou Dong, Shenxing Shi, Bin Wang - Tsinghua University,
China

Novel Architecture for Integrated Wide Area Protection and Control....292
Z Q Bo*, Q Wang, L Wang, F Zhou, S M Ge - XUJI Group of SGCC, China
Baohui Zhang - Xian Jiaotong University, China

Boming Zhang - Tsinghua University, China

Impacts of Distributed Generation on Low-Voltage Distribution Network
Protection....296
Richard Ogden, Jin Yang* - Aston University, UK

Zonal Protection of DC Swarm Microgrids using a Novel Multi-Terminal
Grid Interface with Decentralized Control....302

Bjorn Heinbokel*, Hannes Kirchhoff — Technische Universitat Berlin, Germany
Tomislav Dragicevic, Josep M. Guerrero - Aalborg University, Denmark

.286



UPEC 2015

Wednesday 2 September 2015

09:00 - 11:00 Parallel Paper Sessions 3a, 3b, 3c, 3d and 3e

Session 3a: Integration of Renewable Sources (1) — Science Centre,
Room:R001

Session Chair: Dr Mohamed Farrag — Glasgow Caledonian University

64 A Network Planning Perspective for Grid Integration of Renewable
Distributed Generation in South Africa....308
Avinash Ramdhin - Eskom, South Africa
Sunetra Chowdhury* - University of Cape Town, South Africa

75 Large-Scale RES Integration in Electricity Markets: Challenges and
Potential Solutions....314
C.K. Simoglou*, S.I. Vagropoulos, E.A. Bakirtzis, E.G. Kardakos, D.l.
Chatzigiannis, P.N. Biskas, A.G. Bakirtzis - Aristotle University of
Thessaloniki, Greece

94 Aspects of the Animal Fat Use at the Diesel Engine Fuelling....320
Alexandru Cernat*, Constantin Pana, Niculae Negurescu, Gheorghe Lazaroiu,
Cristian Nutu - University Politehnica of Bucharest, Romania

108 Demand Side Management of Public Clean Water Supply....326
Roénan Kernan*, Xueqin (Amy) Liu, Sean McLoone, Brendan Fox - Queen's
University Belfast, UK

128 Optimal Allocation of Energy Storage in a Future Congolese Power

System....332
A. Akele-sita*, SP Chowdhury - Tshwane University of Technology, South
Africa

251 Matching between Electric Generation and Load: Hybrid PV-Wind
System and Tertiary-Sector Users....338
Filippo Spertino*, Jawad Ahmad, Gianfranco Chicco, Alessandro Ciocia, Paolo
Di Leo - Politecnico di Torino, Italy

407 Combined Heat & Power Plant Connection into Urban Distribution
Network According to Least Cost Technically Acceptable Principle....344
Sreto Boljevic* - Cork Institute of Technology, Ireland

419 A Case Study of using OLTC to Mitigate Overvoltage in a Rural European
Low Voltage Network....350
Delina Endang Mawarni, M. M. Viyathukattuva Mohamed Ali*, P. H. Nguyen,
W.L. Kling - Eindhoven University of Technology, Netherlands
Marjan Jerele — Elektro Gorenjska, Slovenia



UPEC 2015

Wednesday 2 September 2015

09:00- 11:00 Parallel Paper Sessions 3a, 3b, 3c, 3d and 3e

Session 3b: Reliability Analysis — Science Centre, Room: R002

Session Chair: Professor Torfeh Sadat-Shafai - Staffordshire University, UK

19

118

193

285

389

Allocation of Remotely Controlled Switches for Reliability Assessment in
Distribution Networks....355

Daniel P. Bernardon*, Alzenira R. Abaide, Luciane N. Canha, Mauricio
Sperandio, Vinicius J. Garcia, Nelson K. Neto - Federal University of Santa
Maria, Brazil

Roberto A. Pressi - AES Sul Power Utility, Brazil

The DC Grid Reliability and Cost Evaluation with Zhoushan Five-
Terminal HVDC Case Study....361

Chuanyue Li*, Jun Liang - Cardiff University UK

Xiaobo Hu - Electric Power Research Institute, China

Jingli Guo - Xi'an Jiaotong University, China

HV Distribution Network Supply Restoration....367
S. Omar*, H. Griffiths, S. Robson, A. Haddad, D. Tuffery, P. Moseley, M.
Smith, S. Donnelly, S. Ali- Cardiff University, UK

Accelerated Aging Test on Multiple XLPE MV Cables Simultaneously to
Induce Water Trees....373

Shane Conlan*, Jane Courtney - Dublin Institute of Technology, Ireland

Tom Looby - ESB Networks, Ireland

Application of New Wind Speed Model in Power System Reliability
Assessment....377

Hui Li* - Beijing Information Science and Technology University, China

Jingli Guo - Xi'an Jiaotong University, China

Jun Liang - Cardiff University, UK



UPEC 2015

Wednesday 2 September 2015

09:00- 11:00 Parallel Paper Sessions 3a, 3b, 3c, 3d and 3e

Session 3c: Smart Grids (1) — Science Centre, Room: R119

Session Chair: Professor Graeme Burt — University of Strathclyde, UK

30 Using Historical Data Processing Method to Optimize Energy Hub....383
Dongmin Yu*, Francis Robinson, Simon Le Blond - University of Bath, UK
Wenhua Zha - First Middle School Jiujiang Jiangxi Province, China

132 Intelligent Methodology to Distribution Systems Diagnostic in Smart
Grids Perspective....389
L. N. Silva*, N. Knak Neto, A. R. Abaide, D. Bernardon - UFSM, Brazil

136 Cloud-based Smart Grid Monitoring and Controlling System....395
Berthold Bitzer, Thanyachanok Kleesuwan* - South Westphalia University of
Applied Sciences, Germany

161 Cableway Storage System Regulation to Supply Ancillary Services to the
Distribution and Transmission Network....400
Fabio Bignucolo*, Andrea Savio, Antonino Raciti, Roberto Caldon - University
of Padova, ltaly

219 Incorporating the Smart Grid Concept in Network Planning Practices....406
Raoul Bernards* -TU Eindhoven, Netherlands
Johan Morren, Han Slootweg - Enexis BV & TU Eindhoven, Netherlands

294  Assessment of an Improved Droop Control Scheme for DG Inverter
Based Microgrids....411
Antonino Raciti*, Fabio Bignucolo, Roberto Caldon - University of Padova,
Italy

399 A Decentralized Strategy to Remedy the Power Deficiency in Remote
Area Microgrids....417
Ehsan Pashajavid, Farhad Shahnia*, Arindam Ghosh - Curtin University,
Australia

411 Studies on the Reconfiguration on Distributed Networks with Distributed
Generation....423
Lucas P. Zanchetta*, Luciano L. Pfitscher - Federal University of Santa
Catarina, Brazil



UPEC 2015

Wednesday 2 September 2015

09:00-10:00 Parallel Paper Sessions 3a, 3b, 3c, 3d and 3e

Session 3d1: Electric Vehicles and Transport (2)- Brindley Building,

Room: BG21

Session Chair: Professor Naren Gupta - Edinburgh Napier University, UK

165

277

357

Aspects of Catenary Free Operation of DC Traction Systems....428
Hussain al-Ezee*, Sarath B Tennakoon, lan Taylor - Staffordshire University, UK
Daniel Scheidecker - NTL Company, France

Estimating the True GHG Emissions Reduction Due to Electric Vehicles
Integration....433
R. O. Oliyide*, C. Marmaras, E. Xydas, L. M. Cipcigan - Cardiff University, UK

A Method of Electric Vehicle Charging to Improve Battery Life....438
Ahmed A Abdullah Al-karakchi*, Gillian Lacey, Ghanim Putrus - Northumbria
University, UK

10:00-11:00 Parallel Paper Sessions 3a, 3b, 3c, 3d and 3e

Session 3d2: Electrical Services for Buildings - Brindley Building,

Room: BG21

Session Chair: Professor Naren Gupta - Edinburgh Napier University, UK

61

129

216

254

Investigation of Proportional Integral Derivative Control Stability for
Mission Critical Cooling Equipment....441

Anthony Faulkner*, Sandy Mackay - Royal Bank of Scotland, UK

Sarath Tennakoon, Moofik Al-Tai - Staffordshire University, UK

Digital Energy Networks: A Post Occupancy Evaluation and Appraisal of an
Intelligent Low Energy Lighting System....446

Anthony Colohan*, Joseph Teehan, Keith Sunderland, Martin Barrett - Dublin
Institute of Technology, Ireland

Jimmy Preston- Scott Group, Ireland

Model Predictive Control Scheme for Investigating Demand Side Flexibility
in Singapore....452

Sarmad Hanif*, Dante Fernando Recalde Melo, Tobias Massier - TUM CREATE
Limited, Singapore

Mehdi Maasoumy - University of California, Berkeley

Thomas Hamacher - Technical University of Munich, Germany

Thomas Reindl - National University of Singapore, Singapore

How Thermal Comfort affects the Energy-Efficiency Gap in Residential
Buildings....458

Jonas Hinker*, Oliver Pohl, Johanna M. A. Myrzik - TU Dortmund University,
Germany



UPEC 2015

Wednesday 2 September 2015

09:00- 09:45 Parallel Paper Sessions 3a, 3b, 3c, 3d and 3e

Session 3e1: ICT for Future Electricity Grids - Brindley Building, Room: BG27

Session Chair: Professor Carlos Ferreira - Polytechnic Institute of Coimbra,
Portugal

286 Energy Management in a Demand Response Framework for Efficient
Voltage Control and Distribution Automation....464
Sima Davarzani*, loana Pisica, Gareth A. Taylor- Brunel University, UK

393 Deploying Trusted Cloud Computing for Data Intensive Power System
Applications....470
Mary-Jane Sule*, Maozhen Li, Gareth A Taylor, Simon Furber - Brunel
University, UK

428 A Survey of Technical Challenges in Wireless Machine-to-Machine
Communication for Smart Grids....475
S. Subhani*, H. Shi, J.F.G. Cobben -Eindhoven University of Technology,
Netherlands

09:45-11:00 Parallel Paper Sessions 3a, 3b, 3c, 3d and 3e

Session 3e2: Power Engineering Education - Brindley Building, Room: BG27

Session Chair: Professor Carlos Ferreira - Polytechnic Institute of Coimbra,
Portugal

260 Energy Storage Systems: A Review of the Technology and Its
Application in Power Systems....481
Jamie C Beardsall*, Christopher A Gould, Moofik Al-Tai- Staffordshire
University, UK

282 OrCAD vs Matlab Simulink in Teaching Power Electronics....487
Mohamed Darwish*, Basem R. Alamri - Brunel University, UK
Christos Marouchos - Cyprus University of Technology, Cyprus

364 Development of Curriculum for a Postgraduate Course on Electric Drives
and Motion Control....492
Alecksey Anuchin - Moscow Power Engineering Institute, Russia
Yuriy Vagapov* - Glyndwr University, UK
Cedric Belloc - Staffordshire University, UK

261 Review of Current and Future Electrical Energy Storage Devices....496
Ryan Elliman*, Christopher Gould, Moofik Al-Tai - Staffordshire University, UK

11:30 - 12:30 Invited Lecture 2 — Room: R001/R002

VSC HVDC: The Future for Energy Transmission
Dr Colin Oates - HVDC/FACTS Senior Fellow, Alstom Grid, Staffor



UPEC 2015

Thursday 3 September 2015

09:00-11:00 Parallel Paper Sessions 4a, 4b, 4c, 4d and 4e

Session 4a: Power Systems Simulation and Analysis (1) — Science

Centre,Room:R001

Session Chair: Professor Gianfranco Chicco - Polytechnic Politecnico di

28

31

46

60

392

Torino, Ital

Probabilistic Load Flows....501
B Marah*, A O Ekwue - Brunel University, UK

Low Frequency Oscillations of Hydroelectric Power Plant....507
Nurashikin Jamil* - Mott Macdonald Limited, UK

Voltage Control for Unbalanced Low Voltage Grids using a Decoupled-
Phase On-Load Tap-Changer Transformer and Photovoltaic Inverters....513
Antonio Zecchino*, Mattia Marinelli, Junjie Hu - Technical University of
Denmark, Denmark

Massimiliano Coppo, Roberto Turri - University of Padova, Italy

Optimal Flow of Energy-hub Including Heat Pumps at Residential Level....519
Da Huo*, Yinghan Liu, Chenghong Gu, Simon Le Blond- University of Bath,
UK

Performance Comparison between PWM and SSDM Techniques in
Interleaved Boost Converter....524

Farag. S. Alargt® - Centre for Solar Energy Research and Studies, Libya
Ahmed. S. Ashur - University of Tripoli, Libya

Ahmad H. Kharaz - University of Derby, UK



UPEC 2015

Thursday 3 September 2015

09:00-11:00 Parallel Paper Sessions 4a, 4b, 4c, 4d and 4e

Session 4b: Electrical Machines and Drives - Science Centre,
Room: R002

Session Chair: Dr Essam Hamdi — Teesside University, UK

24 Electrical Motor Force Analysis using Quaternions....531
Noel Barry* - Cork Institute of Technology, Ireland

40 Current Controlled SRM Fed by Three-phase Voltage Source Converter.... 535
Erdal Sehirli* - Kastamonu University, Turkey
Feriha Erfan Kuyumcu, Bekir Cakir - Kocaeli University, Turkey

45 Rotor Flux-MRAS Based Speed Sensorless Non-Linear Adaptive Control
of Induction Motor Drive for Electric Vehicles....541
Saqib Jamshed Rind*, Yaxing Ren, Kai Shi, Lin Jiang, Muhammad Tufail -
University of Liverpool, UK

109 An Investigation into Damper Winding Failure in a large Synchronous
Motor....547
Philip J Berry, Essam S Hamdi*- Teesside University, UK

150 A State-of-Charge Equalisation Technique of Super-Capacitor Energy
Storage Systems using Sub-Module DC-DC Converter Control within
Modular Multilevel Converter (MMC) for High Speed Traction Drive
Applications....551
Nilanjan Mukherjee*, Pietro Tricoli - University of Birmingham, UK

355 Performance Analysis of Z-Source Inverter Operating under Random
PWM....557
Sambasivam Bhuvanasundaram, Yuriy Vagapov* - Glyndwr University, UK
Alecksey Anuchin - Moscow Power Engineering Institute, Russia
Cedric Belloc - Staffordshire University, UK

406 Control and Sensor Techniques for PAD Servo Motor Drive....561
Gabriel T. Zsurzsan*, Zhe Zhang, Michael M.A. Andersen, Nils A. Andersen -
Technical University of Denmark, Denmark



UPEC 2015

Thursday 3 September 2015

09:00-11:00 Parallel Paper Sessions 4a, 4b, 4c, 4d and 4e

Session 4c: Integration of Renewable Sources (2) — Science Centre,

Room: R119

Session Chair: Professor Salman - Robert Gordon University, UK

256

263

270

331

342

375

Impact of Localised Energy Resources on Electric Power Distribution
Systems....566
E. T. Fasina*, A. S. Hassan, L. M. Cipcigan - Cardiff University, UK

Power system expansion using renewable energy sources in Ghana....571
Asmah Marilyn Winifred*, Myrzik Johanna M.A. - TU Dortmund University,
Germany

Ahunu Benjamin Kwame - Ghana Grid Company, Ghana

Probabilistic Determination of the Operational Flexibility of Active
Distribution Networks with High Penetration of Full-Converter Interfaced
Renewable Distributed Generation Units....577

Daniel Mayorga Gonzalez*, Johanna Myrzik - TU Dortmund University,
Germany

Evaluation of Photovoltaics Power Systems with Energy Buffer to
Improve Energy Efficiency using a Time Series Simulation Model....582
Tomonori Nakayama®, Juny Ito, Masayoshi Ishida - University of Tsukuba,
Japan

Mitigation of Over-Voltage Fluctuation in Medium Voltage (MV)
Distribution Feeder Line with High PV Plant Penetration....588

Shivananda Pukhrem*, Michael Conlon, Malabika Basu - Dublin Institute of
Technology, Ireland

Improving Low Voltage Ride-through using Super Capacitor at the DC
Link of Doubly-Fed Induction Generator Based Wind Turbine....593
Ahmed M. A. Haidar*, Mehrdad T. Hagh, Kashem M. Muttaqgi - University of
Wollongong, Australia
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265

299

310

349

435

Power Quality Issues Produced by Embedded Storage Technologies in
Smart Grid Environment....599

Ramona Vatu*, Oana Ceaki, Monica Mamcasi, Radu Porumb, George Seritan
- University Politehnica of Bucharest, Romania

Reactive Power Management at Transmission/Distribution Interface....604
Siddique Ali*, Joseph Mutale - The University of Manchester, UK

Laboratory Test of a Synchronous Island Controller in the Presence of
Hydro-Electric Generation....610

Mats-Robin Jacobsen*, David M. Laverty, D. John Morrow, Robert J. Best—
Queen’s University Belfast, UK

Combination of Renewable Generation and Flexible Load Aggregation
for Ancillary Services Provision....615

Dante Fernando Recalde Melo*, Gooi Hoay Beng - Nanyang Technological
University, Singapore

Sarmad Hanif, Tobias Massier - TUM CREATE Limited, Singapore

Improved BPSO for Optimal PMU Placement....621
Nadia. H. A. Rahman*, Ahmed F. Zobaa, Michael Theodoridis - Brunel
University, UK
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Session Chair: Dr Hassan Nouri - University of West England, UK

162 Effect of Dry Band Location on Electric Field Distribution along a
Polymeric Insulator under Contaminated Conditions....625
Arshad*, A. Nekahi, S.G. McMeekin - Glasgow Caledonian University, UK
M. Farzaneh - Université du Québec a Chicoutimi, Canada

189 Characterization of Horizontal Earth Electrodes: Variable Frequency and
Impulse Responses....629
H. Hasan*, H. Hamzehbahmani, H. Griffiths, D. Clark, S. Robson, A. Haddad -
Cardiff University, UK

37 Mechanisms of Damage Propagation in Carbon Composites under High
Impulse Current Magnitudes....634
R. Abid*, A. Haddad, H. Griffiths, D. Clark, C. Stone - Cardiff University, UK
S. Evans, M. Cole - Airbus Group Innovations, UK

388 Evaluation of Lightning Performance on Transmission System Sag....639
Mohamed Qais - King Saud University, Saudi Arabia
Usama Khaled* - Aswan University, Egypt

10:00- 11:00 Parallel Paper Sessions 4a, 4b, 4c, 4d and 4e

Session 4e2: Transient Analysis and EMTP Modelling — Brindley Building,
Room: BG27

Session Chair: Dr Hassan Nouri - University of West England, UK

50 Controlled Switching to Mitigate Power Transformers Inrush Current
Phenomenon....645
Seyed Alireza Mousavi Mirkalaei*, Fahd Hashiesh - ABB Ltd, UK

185 Lightning Surge Analysis on Wind Farm with Interconnecting Grounding
Wire using Circuit Model for Vertical Conductor....649
Yoki Ikeda* - National Institute of Engineering (Nara College), Japan
Naoto Nagaoka, Yoshihiro Baba - Doshisha University, Japan

338 Component Model Effect on Fast-Front Overvoltages in Gas Insulated
Substations....655
Jihong Kim - Hyundai Heavy Industries Co. Ltd., South Korea
Levente Czumbil, Hassan Nouri* - University of the West of England, UK

11:30 - 12:30 Invited Lecture 3 — Room: R001/R002

Keeping the Lights On; Current & Future Challenges
Dr Fahd Hashiesh - Technology & System Studies Manager, ABB, Stone, UK
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148

155

167

183

208

438

A Comparative Analysis of Energy Storage and N-1 Network Security in
Transmission Expansion Planning....661
E. B. Obio*, J. Mutale - The University Of Manchester, UK

Optimal Sitting and Sizing of Capacitors for Voltage Enhancement of
Distribution Systems....667

A. A. Abou EI-Ela*, A. M. Kinawy, M. T. Mouwafi — Menoufiya University, Egypt
R. A. EI-Sehiemy - Kafrelsheikh University, Egypt

Power Flux Model-Based Analysis of a Micro-Grid Connected PV System
with Storage Energy Unit....673

David Franco*, Raul Gregor, Jorge Rodas, Derlis Gregor -National University of
Asuncion, Paraguay

Phase Balancing by Means of Electric Vehicles Single-Phase Connection
Shifting in a Low Voltage Danish Grid....679

Pasqualino Lico, Samuele Grillo - Politecnico di Milano, Italy

Mattia Marinelli*, Katarina Knezovi¢ - Technical University of Denmark,
Denmark

Transient Stability Awareness Based on Regression Analysis of Stability
Margins....684

Tingjian Liu*, Youbo Liu, Junyong Liu - Sichuan University, China

Jing Gou, Gareth Taylor, Maozhen Li - Brunel University, UK

Serving Low Load Levels by Derating Line Voltage using Step Down
Transformers....690

Popi Melato*, Nhlanhla Mbuli, Jan-Harm Pretorius - University of
Johannesburg, South Africa
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271

279

321

376

415

Application of M-Macbeth for Defining an Efficient Operating Regime of
Distributed Generation Sources Connected to Distribution Network....695
Luciane N. Canha*, Alexandre Barin, Wagner S. Brignol - Federal University of
Santa Maria, Brazil

Miguel P. De Carli - ELETROSUL, Brazil

Multi-Modular Matrix Converter Topology Applied to the Six-Phase Wind
Energy Generator....700

Jorge Rodas, Raul Gregor, Yoshihiko Takase, Derlis Gregor, David Franco* -
National University of Asuncion, Paraguay

Contribution of Inverter Based Photovoltaic Generators to Power Quality
at Low Voltage....706

Solomon Oyegoke*, Yehdego Habtay, Spyros Skarvelis-Kazakos - University of
Greenwich, UK

Improving Fault Ride-through Capability of DFIG Based Wind Generators
by using Bridge-Type Superconducting Fault Current Limiter....712

M. Tarafdar Hagh, K. M. Muttaqi, D. Sutanto, M. S. A. Hossain, Ahmed M. A.
Haidar*- University of Wollongong, Australia

Determination of the Potential to Provide Reactive Power from
Distribution Grids to the Transmission Grid using Optimal Power Flow....718
Philipp Goergens*, Fabian Potratz, Markus Gédde, Armin Schnettler- RWTH
Aachen University, Germany
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81

123

174

234

304

354

448

Optimal Power Flow in Multi-terminal HVDC Networks for DC-System
Operator: Constant Current Operation....724
Francisco M. Gonzalez-Longatt* - Loughborough University, UK

Identification of Requirements for Distribution Management Systems in
the Smart Grid Context....730

Michel Rezkalla*, Kai Heussen, Mattia Marinelli, Junjie Hu, Henrik W. Bindner -
Technical University of Denmark, Denmark

Medium Voltage Withdrawable Cell and SCADA Experiments....736
Cosmin Petru Agape®, Attila Simo, Flavius Dan Surianu - Politehnica University
of Timisoara, Romania

Technological Basis for Compromise of Interests at Voltage Regulation in
Electric Grids....741

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

Conceptual Framework and Simulation Platform for Reliable Distribution
Grid Monitoring and Control with Market Interaction....747

Niels Blaauwbroek*, Phuong H. Nguyen- Eindhoven University of Technology,
Netherlands

CIM Oriented Graph Database for Network Topology Processing and
Applications Integration....753

Gelli Ravikumar®, S. A. Khaparde - Indian Institute of Technology Bombay,
India

Transmission Network Reconfiguration for Reliable Operation....760
Mahmoud I. Soliman*, M.A. ALGarni, Talal M. Sadgah - Saudi Electricity
Company, Saudi Arabia
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153

159

197

198

199

416

Analyzing the Impact of Smart Grids on Load Profiles using Multiple
Regression....765

Elke Klaassen*, Jasper Frunt, Han Slootweg - Eindhoven University of
Technology, Netherlands

An Assessment of the Influence of Demand Response on Demand
Elasticity in Electricity Retail Market....771

R. Fonteijn, M. Babar*, 1.G. Kamphuis - Eindhoven University of Technology,
Netherlands

Security of Communications on a High Availability Mesh Network Applied
In Smart Grids....777

Tiago Antonio Rizzetti*, Alexandre Silva Rodrigues, Bolivar Menezesda Silva,
Bruno Augusto Rizzetti, Pedro Wessel, Luciane Neves Canha - UFSM, Brazil

Cyber Security and Communications Network on SCADA Systems in the
Context of Smart Grids....783

Tiago Antonio Rizzetti*, Pedro Wessel, Alexandre Silva Rodrigues, Bolivar
Menezesda Silva, Rafael Milbradt, Luciane Neves Canha — UFSM, Brazil

Simulating Smart Grid: Co-Simulation of Power and Communication
Network....789

Abdul Razaq*, Bernardi Pranggono, Huaglory Tianfield - Glasgow Caledonian
University, UK

Hong Yue - University of Strathclyde, UK

Overloading Conditions Management in Remote Networks by Coupling
Neighboring Microgrids....795

Ehsan Pashajavid, Farhad Shahnia*, Arindam Ghosh - Curtin University,
Australia
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Room: BG27

Session Chair: Dr Mohamed Farrag — Glasgow Caledonian University

37 Analyses of Partial Discharges in Dielectric Samples under DC Excitation....801
Edward Corr*, W.H. Siew - University of Strathclyde, UK

87 Long-Term Study of Partial Discharge and Gassing Behavior of
Alternative Insulating Oils for Oil Gaps....807
Patrick Rumpelt*, Frank Jenau -Technical University of Dortmund, Germany
Ronny Fritsche, Beriz Bakija — Siemens, Germany

116 Assessment of Regenerated Oil through Accelerated Thermal Ageing
Experiments....811
R. Venkatasubramanian, Q. Liu*, Z.D. Wang- The University of Manchester,
UK
P. Marshall - Electricity North West Limited, UK

400 Risk Optimization of Power Transformer Tank and Accessories: Practical
Experiences in Thailand....815
Rattanakorn Phadungthin®, Juthathip Haema - King Mongkut’'s University of
Technology North Bangkok, Thailand
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253

332

442

Approximate Characterization of Large Photovoltaic Power Plants at the
Point of Interconnection....821

A. Bonfiglio*, F. Delfino, M. Invernizzi, A. Labella, D. Mestriner, R. Procopio -
University of Genoa, Italy

P. Serra - ABB S.p.A. Power System Division, Italy

A New Switched Capacitor Inverter for Stand Alone Photovoltaic
Applications....826

CC Marouchos*, Marina Georgiou - Cyprus University of Technology, Cyprus
M. Darwish, M.S. Moghadam - Brunel University, UK

A Study of Conceptual Parallel Powertrain for Offshore Wind Turbines
Focussing on Availability....830
Godwin Jimmy*, Alasdair McDonald - University of Strathclyde, UK
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51

78

98

195

433

Romania

Assessment of Genetic Algorithm Selection, Crossover and Mutation

Techniques in Power Loss Optimization for a Hydrocarbon Facility....

Muhammad Tami Al-Hajri*, M. K. Darwish - Brunel University, UK
M. A. Abido - King Fahad University of Petroleum and Minerals, Saudi Arabia

Small Microgrid Stability and Performance Analysis in Isolated Island....

Mazin T. Muhssin*, L. M. Cipcigan, Zeyad Assi Obaid - Cardiff University, UK

An Enhanced Differential Evolution Algorithm Application to Economic

Dispatch with Valve-Point Effects and System Losses Considerations....

Thanathip Sum-Im* - Srinakharinwirot University, Thailand

Enhancement of Operational Planning Processes through Automated
Data Integration....854

A Z M Shahriar Muttalib*, G. A. Taylor - Brunel University, UK

A. Ahmed, M. E. Bradley - National Grid, UK

Optimising the Use of Electrical Energy within the Waste Water Industry
through Improved Utilization of Process Control and Automation....860
Alex D Gray*, loana Pisica, Gareth Taylor, Evina Katsou - Brunel University,
UK

836

842

848
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74

102

135

140

141

The Effect of Branch Parameter Errors on Voltage Stability Enhancement
Schemes....866

Petros Mavroeidis*, Elias Kyriakides - University of Cyprus, Cyprus

Vedran Kirincic - University of Rijeka, Croatia

Dynamic Transmission Network Expansion Planning. Case Study for 50
Buses Test Power System....870

Attila Simo*, Constantin Barbulescu, Stefan Kilyeni, Sorin Renghea, Vasile
Popescu - Politehnica University Timisoara, Romania

Parameters’ Values of Small Signal Equivalent Circuit of Electric Arc
Gaps in DC Networks....876

Matthias Streck*, Frank Nothnagel, Frank Berger - Technische Universitat
lImenau, Germany

Simplified Frequency-Dependent Formulae for Series-Impedance Matrices
of Single-Core HVAC Cables....882
F. Faria da Silva* - Aalborg University, Denmark

Simplified Formulae for the Estimation of the Positive-Sequence
Resistance and Reactance of Three-Phase Cables for Different
Frequencies....887

F. Faria da Silva* - Aalborg University, Denmark
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66

90

177

440

Study on Complex Inrush Caused by Transformer Energization and Its
Influence on Current Differential Protection....893

Xuanwei Qi*, Xianggen Yin, Zhe Zhang - Huazhong University of Science and
Technology, China

Yi Wang - Electric Power Research Institute of Guangdong Power Grid
Corporation, China

Reliability Evaluation of Protection System in Smart Substation Based on
Process Layer Network....899

Fan Xiao*, Zhe Zhang, Xianggen Yin - Huazhong University of Science and
Technology, China

Study of Maintenance Strategy of Relay Protection System Based on
Condition Monitoring....904

Fan Xiao*, Zhe Zhang, Xianggen Yin, Jie Ji - Huazhong University of Science
and Technology, China

Guoyan Chen - CSG, China

Fault Detection in Multi-Terminal Modular Multilevel Converter (MMC)
Based High Voltage DC (HVDC) Transmission System....909

Monday Ikhide*, Sarath Tennakoon, Alison Giriffiths - Staffordshire University,
UK

Sankara Subramanian, Hengxu Ha - Alstom Grid, UK
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Session Chair: Professor Naren Gupta - Edinburgh Napier University, UK

341 An Overview of the Recent Developments of the Inter-Laminar Short
Circuit Fault Detection Methods in Magnetic Cores....915
Hamed Hamzehbahmani*, Philip Anderson - Cardiff University, UK

352 Optimal Design of the Pipeline Right-of-Way nearby High Voltage
Transmission Lines using Genetic Algorithms....922
Levente Czumbil, Dan D. Micu*, Calin Munteanu, Denisa Stet - Technical
University of Cluj-Napoca, Romania
Bogdan Tomoiaga — Romanian Power Grid Company ‘TRANSELECTRICA’,
Romania

374 OHEW Condition and its Impact on Substation Earthing System and AC
Interference between Pipeline and Transmission Line....927
M. Nassereddine*, J. Rizk, M. Nagrial, A. Hellany - University of Western
Sydney, Australia
Dan D. Micu - Technical University of Cluj-Napoca, Romania

431 Investigation of Short-Circuit Fault effects on Non-Oriented Steel at
Different Range of Magnetisations....933
Asheraf Eldieb*, Fatih Anayi, Ashraf Fahmy - Cardiff University, UK

432 Experimental Investigation on Effect of Edge Burrs Fault on Toroidal
Magnetic Cores Laminations at Different Range of Magnetisations....939
Asheraf Eldieb*, Fatih Anayi, Ashraf Fahmy - Cardiff University, UK
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80

229

390

Bucharest, Romania

Effects of Grounding Configurations on Post-Contingency Performance
of MTDC System: A 3-Terminal Example....944

F. Gonzalez-Longatt* - Loughborough University, UK

J.L. Rueda, TU-Delft, Netherlands

M.A.M.M. van der Meijden - TenneT TSO B. V, Netherlands

Multi-Area Economic Dispatch using Hybrid Cuckoo Search Algorithm....950
Khai Phuc Nguyen*, Nguyen Duy Dinh, Goro Fujita - Shibaura Institute of
Technology, Japan

Optimal Sitting and Sizing of Distributed Generations in Distribution
Networks using Heuristic Algorithm....956

A. A. Abou EI-Ela* - Menoufiya University, Egypt

A. M. Azmay - Tanta University, Egypt

A. A. Shammah - South Delta Electricity Distribution Company SDEDC, Egypt
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325

365

379

444

370

Impact of Variable Renewable Energy in the Iberian Electricity Market....963
Edgar Nufio - DTU, Denmark

Adelino J. C. Pereira, C. M. Machado Ferreira® - Instituto Superior Engenharia
de Coimbra, Portugal

Multifractal Detrended Cross-Correlation Analysis of Indian Electricity
Market....969

Mayukha Pal*, P. Manimaran - C R Rao Advanced Institute of Mathematics,
Statistics and Computer Science, University of Hyderabad Campus, India

P. Madhusudana Rao- Jawaharlal Nehru Technological University, India

Classification, Domains and Risk Assessment in Asset Management: A
Literature Study....973

S. R. Khuntia*, José L. Rueda, M. A. M. M. van der Meijden - Delft University of
Technology, Netherlands

S. Bouwman - TenneT TSO B.V., Netherlands

Congestion Pricing in a Deregulated Market using A.C. Power Transfer
Distribution Factors....978
A.K. Singh, C. S. Ozveren* - University of Abertay Dundee, UK

Wind Energy and Ireland: Could Forecasting Errors Lead to a Flawed
Market?....984

Michael McDonald*, Thomas Woolmington, Keith Sunderland - Dublin Institute
of Technology, Ireland
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188

243

308

404

Romania

Modelling of Wave Energy Absorption: A Case Study for a Fishing Pier in
Brazil....990

Leonardo C. Dalla Vecchia, César C. Scharlau*, Carla de Abreu D'Aquino, Vitor
Antunes, Luciano Lopes Pfitscher - Federal University of Santa Catarina, Brazil

Implementing a Climate Database to Produce Stochastical Feed-In Curves
of Renewable Energies....996

Thomas Weiss*, Bjorn Wehrend, Detlef Schulz - Helmut Schmidt University,
Germany

Farid Quaium - Technical University of Hamburg, Germany

Active and Reactive Power Regulation in Grid-Connected PV Systems....1003
Giuseppe Marco Tina*, Giovanni Celsa - University of Catania, Italy

Development and Testing of a Solar Cell Test Chamber for Performance
Evaluation of Solar Cells....1009

Syed H Imran Jaffery*, Liagat Ali, Mushtaq Khan, Hamza Musaddiq Qureshi,
Misbahullah Khan, Zeeshan Ahsan - National University of Sciences and
Technology, Pakistan

Hassan Abbas Khan - Lahore University of Management Sciences, Pakistan
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58

72

134

423

Optimized Carrier-based Pulse Width Modulation Technique with Double
Switching Frequencies for Three-Phase Inverters....1013
Hussain M. Bassi* - King Abdulaziz University, Saudi Arabia

A Novel Approach for Energy Balanced Operation of Submodules in
Multilevel VSC HVDC Systems....1019

Markus Lehmann, Christoph Hahn*, Matthias Luther - University of Erlangen,
Germany

Nonlinear Adaptive Control Design for the VSC-HVDC Light Transmission
System....1025
Y. Y. Sang, B. Yang, L. Jiang*- University of Liverpool, UK

Towards a European Network Code for HVDC Connections and Offshore
Wind Integration....1031

Wilhelm Winter* - TenneT TSO GmbH, Germany

Mark Norton - EirGrid Plc., Ireland

Darren Chan - National Grid, UK

Edwin Haesen, Adam Székely - ENTSO-E, Belgium

Low Loss Inverter Circuit Based on Buck and Boost Topology....1037
M. H. Hakimie Rozlan*, Mohammadali Khodapanah, Abdulhafid Sallama,
Mohamed K Darwish - Brunel University, UK
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288

293

339

420

Portugal

Reactive Power Management of a Wind Farm to Prevent Voltage Collapse
of an Electric Power System....1042

R. M. Monteiro Pereira* - Instituto Superior Engenhariade Coimbra, Portugal

C. M. Machado Ferreira - Instituto Superior Engenharia de Coimbra and INESC
Coimbra, Portugal

F. P. Maciel Barbosa - INESC TEC and Faculdade Engenhariada Universidade
do Porto, Portugal

Open Data IEEE Test Systems Implemented in Simpower Systems for
Education and Research in Power Grid Dynamics and Control....1047

A. Moeini* - Laval University, Canada

I. Kamwa, P. Brunelle, G. Sybille - Hydro-Québec/IREQ, Canada

Restructuration of Distribution Power System using Genetics Algorithms....1053
K. Sebaa, A. Tlemgani, N. Henini - University of Medea, Algeria
H. Nouri* - University of West of England, UK

Modelling and Simulation of Load Connected Fixed Blade Wind Turbine
with Permanent Magnet Synchronous Generators....1058
Ahmed S. Al-Toma*, Gareth A. Taylor, Maysam Abbod- Brunel University, UK
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269
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450

Review of wind farm collection schemes....1064
Samir Alagab*, Sarath Tennakoon- Staffordshire University, UK

Development of a DC Microgrid for Enhanced Power System Efficiency
and Stability....1069

Huaqgian Wang*, Hao Jiang, Zhi Qiang Cai, Lokesh Vinayagam, Qiang Ni -
Singapore Polytechnic, Singapore

Hongqun Li - Singapore Power Grid, Singapore

Evolution of smart buildings. A Romanian case....1075
Monica Mancasi*, Ramona Vatu, Oana Ceaki, Radu Porumb, George Seritan -
University Politehnica of Bucharest, Romania

Assessment of Load Profiles in Minigrids: A Case in Tanzania....1079
Elias Hartvigsson*, Jimmy Ehnberg, Erik Ahlgren, Sverker Molander -
Chalmers University, Sweden

A Matlab/Simulink Model of a Grid Connected Single-Phase Inverter....1084
Giuseppe Marco Tina*, Giovanni Celsa - University of Catania, Italy

A Hybrid Power System for Remote Areas in Jordan....1090
M Halawani, C S Ozveren* - Abertay University, UK
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214

278

300

319

Earthing Requirements for HVDC Systems....1096
H Hamzehbahmani*, H Griffiths, A Haddad - Cardiff University, UK
D Guo - National Grid, UK

Losses Investigation in SPWM-Controlled Cascaded H-Bridge Multilevel
Inverters....1103
Basem Alamri*, Saeed Alshahrani, Mohamed Darwish - Brunel University, UK

Analysis of Electromagnetic Disturbances with or without SVC Device....1108
Oana Ceaki*, Ramona Vatu, Monica Mancasi, Radu Porumb, George Seritan -
University Politehnica of Bucharest, Romania

AC Fault Ride through of Modular Multilevel Converter VSC-HVDC
Transmission Systems....1113

Olusegun Olowookere*, Spyros Skarvelis-Kazakos, Yehdego Habtay, Steve
Woodhead - University of Greenwich, UK
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225
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Model for Optimization of Maintenance Strategies in Transmission
Systems....1119
Alexander Rhein*, Gerd Balzer - Technical University Darmstadt, Germany

Expansion Planning of Medium Voltage Distribution Networks....1125
Nurulafigah Nadzirah Mansor*, Victor Levi - The University of Manchester, UK

Modes Control of Smart Power Grids Based on the Usage of the
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