
2015 IEEE 

5th International Conference  
on Power Engineering, Energy and Electrical Drives 

(POWERENG) 

 

PROCEEDINGS 

May 11-13, 2015 

RIGA, LATVIA 
 

ISBN: 978-1-4799-9978-1 
IEEE catalog number: CFP1597B-ART 

Online ISSN: 2155-5532  



3 
 

CONTENT 
 

ORGANIZING COMMITTEE 11 
 
Analysis and Prediction of Electricity Consumption Using Smart Meter Data 17 

Antans Sauhats, Renata Varfolomejeva, Olegs Linkevics, Romans Petrecenko, Maris 
Kunickis, Maris Balodis 

Trends of Smart Grids Development as fostered by European Research Coordination 23 
Luciano Martini 

Integration of Renewable Energy for the Harmonic Current and Reactive Power 
Compensation 31 

Edris Pouresmaeil, Hamid Reza Shaker, Majid Mehrasa, Mohammadamin Shokridehaki, 
Eduardo Rodrigues, João P. S. Catalãol  

Supraharmonics (2 to 150 kHz) and multi-level converters 37 
Antonio Moreno-Munoz, Aurora Gil de Castro, Sarah Rönnberg, Math Bollen, Enrique 
Romero-Cavadal   

Impact of Wind Farms Capacity Factor and Participation in Frequency Support – Reliability 
Analysis 42 

Ayman Bakry, Bharath Subramanian   

Utilization of latent heat of 330 kV autotransformer for space and water heating in substation 
Imanta 49 

Roman Olekshii, Oļegs Linkevičs, Nikolajs Kukļa   

Automotive waste heat harvesting for electricity generation using thermoelectric systems – an 
overview 55 

Lauri Kütt, Matti Lehtonen   

Enhanced Frequency Support from DFIGs in Areas with Low X/R Ratio 63 
Alexandros Tsoupos, Lukasz Huchel, Ines Garcia Vega, Maksymilian Klimontowicz   

Smart meters as enablers for feedback information induced energy efficiency and demand response 69 
Uldis Bariss, Aris Dandens, Dagnija Blumberga   

Implementation of different magnetic materials in outer rotor PM generator 74 
Oleg Kudrjavtsev, Aleksander Kilk, Toomas Vaimann, Anouar Belahcen, Ants Kallaste   

Preliminary design of reluctance synchronous machines using simplified magnetic circuit analysis 79 
Thomas Hubert, Michael Reinlein, Andreas Kremser, Hans-Georg Herzog   

Design and Dynamic Study of a 6 kW External Rotor Permanent Magnet Brushless DC Motor for 
Electric Drive Trains 87 

Durmus Uygun, Selim Solmaz   

Overview of the power transformer park and diagnostic methods in Latvia 93 
 Gints Poiss, Sandra Vitolina   

Telemetry in diagnosis of asynchronous motors 97 
Adam Decner, Tomasz Jarek   

  



4 
 

Monitoring of Electro-mechanical System "Diesel - Synchronous Generator" 103 
Alexander Gasparjan, Alexander Terebkov, Anastasia Zhiravetska   

A Data Fusion Approach to Bearing Fault Detection and Diagnosis 109 
George Georgoulas, George Nikolakopoulos, Mohammed Obaid Mustafa   

Turn to turn Fault analysis of Three Phase PMSG for different Rotor Air Gap 114 
 Sanket Parashar, Rakesh Srivastava   

Using Spectral Analysis and Modal Estimation for Identifying Electromechanical  
Oscillations 121 

Jukka Turunen, Janne Seppänen, Antti-Juhani Nikkilä, Liisa Haarla   

Security Assessment of Several Distance Protection Algorithms Based on the Wavelet Transform 128 
Siniša Zubić, Przemyslaw Balcerek   

DC Grid Control Through the Pilot Voltage Droop Concept - Mitigating Consequences of Time 
Delays 134 

Bertil Berggren, Ritwik Majumder, Kerstin Linden   

Improved Algorithm Of The Earth Fault Distance Measuring Units 142 
Tatjana Lomane, Viktorija Aditaja   

Basic Principles Of Process Implementation On Voltage Level Changing In The Distribution 
Networks 147 

Svetalana Guseva, Olegs Borscevskis, Nikolajs Breners   

Experience of transformer's inrush current modeling for the purposes of relay protection 153 
Jevgenijs Kozadajevs, Aleksandrs Dolgicers   

Zero-voltage implementation of a virtual infinite capacitor 157 
Guy Yona, George Weiss   

Analysis of a Reconfigurable Fibonacci Switched Capacitor Converter with a Multiphase Balanced 
Switching 164 

Abduvakhit Junussov, Alex Ruderman   

Full Soft-Switching High Step-Up Current-Fed DC-DC Converters with Reduced Conduction 
Losses 170 

Roman Kosenko, Oleksandr Husev, Andrii Chub   

Investigation of Radiated Emissions of an Galvanically Isolated qZS DC-DC Converter 176 
Tanel Jalakas, Marek Jarkovoi, Indrek Roasto, Alexander G. Garganeev, Janis Zakis   

Multi-Module DC-DC Converter Using Current-Mode Control And Networked Control Systems For 
Transmission Line 182 

Paul Fauchet, Muhammad Mansoor Khan, Hu Tao   

Practical Engineering Approach to Natural Voltage Balancing Analysis in Multilevel Converters with 
Balance Booster 188 

Radkhan Sarmukhanov, Yakov Familiant, Alexander Ruderman   

Assessment of SiC Diode Performance in Non-Isolated Converters for LED Lighting Applications 193 
Olegs Tetervenoks, Ilya Galkin   



5 
 

Grounding System Impedance Measurement Using Shifted Frequency Method 197 
Vojin Kostić, Nebojša Raičević   

The Effects of Connecting High Amounts of Nonlinear Appliances to the Supply Network 201 
Jan Pikous, Vaclav Kus   

Investigation of transient processes of overvoltages in transformer neutral 207 
Ugnė Ilioitienė, Arnolda Rožanskienė, Dovilė Sakauskaitė, Vidmantas Tička   

Advancements in building lightning protection zone estimation 211 
Viesturs Zimackis, Sandra Vitolina   

Hydrophobicity transfer mechanism evaluation of field aged composite insulators 215 
Nikolaos Mavrikakis, Kiriakos Siderakis, Despoina Kourasani, Maria-Anna Pechynaki, 
Emmanuel Koudoumas   

Cable diagnostics methods for determining degradation caused by renewable energy  
production 220 

Ivar Kiitam, Paul Taklaja, Jaan Niitsoo, Petri Hyvönen   

System Problems of Power Supply Reliability Analysis Formalisation 225 
Boris Papkov, Janis Gerhards, Anatolijs Mahnitko   

Defining membership functions in power equipment state assesment problem 229 
Alexandra Khalyasmaa, Stepan Dmitriev, Sergey Kokin, Daniil Glushkov   

Future control architecture and emerging observability needs 234 
Andrei Morch, Sigurd Hofsmo Jakobsen, Klaas Visscher, Mattia Marinelli   

Market Design for Electricity Ensuring Operational Flexibility 239 
Artjoms Obusevs, Irina Oleinikova   

The application of the data mining in the integration of RES in the smart grid 244 
Itziar Landa, Iraide Unanue, Iñaki Angulo, Alessio Maffei, Seshadhri Srinivasan, 
Mariarosaria Russo, Camillo Campolongo, Luigi Iannelli, Luigi Glielmo   

Regionally-Specific Scenarios for Smart Grid Simulations 250 
Marita Blank, Malin Gandor, Astrid Niesse, Stefan Scherfke, Sebastian Lehnhoff, Michael 
Sonnenschein  

Framework for the integration of Active Tertiary Prosumers into a Smart Distribution Grid 257 
Joseba Jimeno, Thanasis Tryferidis, Konstantinos Tsatsakis, Dimitrios Tzovaras, Nerea Ruiz   

A Smart Grid Controller for Low Voltage PV Network 263 
 Armagan Temiz, Ozgur Kahraman, Abdullah Nadar, Mohammed S. Smiai, Shafi S. Almutairi, 
Saad Alshahrani   

Methods and Instruments for Power Consumption Forecasting in Electric Power Companies 268 
 Boris Makoklyuev, Andrei Polizharov, Alexandr Antonov   

A New Approach to Increase the Integration of RES in a Mediterranean Island by Using HTLS 
Conductors 272 

 Andrea Puccio, Salvatore Favuzza, Giovanni Filippone, Mariano Giuseppe Ippolito, Fabio 
Massaro, Giuseppe Paternò   



6 
 

Overhead Power Line Design in Market Conditions 278 
Svetlana Beryozkina, Lubov Petrichenko, Antans Sauhats, Nauris Jankovskis   

Long-term HVDC developments in the European power system: the Baltic case in GridTech 
analysis 283 

Angelo L'Abbate, Francesco Careri, Roberto Calisti, Stefano Rossi, Gianluca Fulli   

A Prediction Technique of Power Transformer On Load Tap Changer Maintenance 291 
Juthathip Haema, Rattanakorn Phadungthin   

Efficiency Of Static Compensation In Electric Power Network When Supply Non-Linear  
Load 295 

Julian Wosik, Marian Kalus, Artur Kozlowski, Bogdan Miedzinski   

Impact of Primary Substation and HV Faults on Suburban MV Network Topology and Total Costs 301 
Robert J. Millar, Bruno J. O. Sousa, Atte Pihkala, Eero Saarijärvi, Matti Lehtonen   

A Probabilistic Method of Grid Security Assessment in Transmission Grid Planning 307 
Philipp Awater, Sven Schäfer, Albert Moser   

Study of Wave Processes in Single-Wire Overhead and Cable Power Lines on the Base of Physical 
Model 313 

Daniil Glushkov, Alexey Antonov, Sergey Kropotuhin, Alexandra Khalyasmaa   

Impact of the Limitations of Transmission Line Capacity on Pricing 318 
Renata Varfolomejeva, Inga Umbrasko, Antans Sauhats, Zane Broka   

Asymmetric cascaded bridge converter for high voltage, high dynamics power supply: small scale 
prototype test results 324 

Serge Gavin, Mauro Carpita   

The Benefit of Harmonics Current Using a New Topology of Hybrid Active Power Filter 330 
Hussein Al-Bayaty   

Optimized Total Harmonics Distortion PWM and Multi-Carries PWM: Comparison 337 
Khoukha Imarazene, El Madjid Berkouk, Hachemi Chekireb   

Research on the variation of inductance of transmitting and receiving coils in the wireless energy 
transmission system 342 

Rodions Saltanovs   

Generator Mode Analysis of Exterior-Rotor PM Synchronous Machine with Gramme's  
Winding 347 

René Nukki, Aleksander Kilk, Ants Kallaste, Toomas Vaimann, Kristjan Tiimus   

A New Topology for Dual Rotor/Stator BLDC Motors Applied to Marine Thrusters 353 
Durmus Uygun, Selim Solmaz, Altug Turan, Serife Tozan   

An online closed-to-open position loop switch for Stepper Motors in High Reliability  
Systems 360 

Ricardo Picatoste, Mark Butcher, Alessandro Masi   

Uncertainty Characterization of Carrier-Based Demand Response in Smart Multi-Energy Systems 366 
N. Neyestani, M.Y. Damavandi, M. Shafie-khah, , J.P.S. Catalão, G. Chicco   



7 
 

Technology Comparison of Energy Recuperation Systems for DC Rail Transportation 372 
Patrycjusz Antoniewicz, Dariusz Swierczynki, Wojciech Kolomyjski, Przemyslaw Lukasiak   

Smart and Energy-Efficient Home Implementation: Wireless Communication Technologies  
Role 377 

Tiago D. P. Mendes, Radu Godina, Eduardo M. G. Rodrigues, João C. O. Matias, João P. S. 
Catalão   

Intelligent System for Automatic Reconfiguration of Distribution Network wih Distributed 
Generation 383 

Ana Paula Mello, Mauricio Sperandio, Daniel Bernardon, Luciano Pfitscher, Maicon Ramos, 
Daniel Porto   

Optimal Daily Operation of a Smart-Household under Dynamic Pricing considering Thermostatically 
and Non-thermostatically Controllable Appliances 389 

 N.G. Paterakis, M.F. Medeiros, J.P.S. Catalão, A. Siaraka, A.G. Bakirtzis, O. Erdinc  

Practical Use of the Energy Management System with Day-Ahead Electricity Prices 394 
Denis Lebedev, Argo Rosin   

Demand Response Driven Load Pattern Elasticity Analysis for Smart Households 399 
N.G. Paterakis, J.P.S. Catalão, A. Tascikaraoglu, A.G. Bakirtzis, O. Erdinc   

Modeling and Damping Controller Design for Static VAR Compensator 405 
Jawad Faiz, Ghazanfar Shahgholian   

Forecasting Hot Water Consumption in Dwellings Using Artifitial Neural Networks 410 
Linas Gelažanskas, Kelum Gamage   

Generating Surface Dynamometer Cards for a Sucker-Rod Pump by Using Frequency Converter 
Estimates and a Process Identification Run 416 

Tuomo Lindh, Jan-Henri Montonen, Maxim Grachev, Markku Niemelä   

Simulation of Stochastic Adaptive Algorithms for Embedded Devices of Railway Safety Systems 421 
Anatoly Levchenkov, Mikhail Gorobetz   

Real-time Model for Motor Control Coursework 427 
Alecksey Anuchin, Dmitriy Savkin, Yulia Khanova, Daria Grishchuk   

Android-Based M-Learning Remote System for Mobile Power Quality Assessment in Large 
Buildings with Renewable Energies 431 

Tiago Cardoso, Pedro Pereira, Vitor Fernão Pires, João Martins   

The saber-tooth curriculum-part two 435 
Pēteris Apse-Apsītis   

Towards Smart Control and Optimization of Small-Scale Power System 440 
Antans Sauhats, Olegs Linkevics, Renata Varfolomejeva, Diana Zalostiba, Maris Kunicskis, 
Maris Balodis   

Stability Analysis for Operation of DG Units in Smart Grids 447 
Edris Pouresmaeil, Hamid Reza Shaker, Majid Mehrasa, Mohammadamin Shokridehaki, 
Eduardo Rodrigues, João Catalão  

  



8 
 

Line Parameter Estimation Based on PMU Application in Power Grid 453 
Irina Oleinikova, Anna Mutule, Ervin Grebesh, Aleksands Lvovs   

High Power PERFECTGEN for Three Wire DC Microgrid Application 457 
Wlodzimierz Koczara, Tomasz Balkowiec   

Bidirectional DC/AC energy flow measurement 465 
Pēteris Apse-Apsitis, Ansis Avotins, Leonids Ribickis   

Load shifting for tertiary control power provision 469 
Hanmin Cai, Andreas Hutter, Elisa Olivero, Pierre Roduit, Pierre Ferrez   

Design Considerations of a Battery Pack – DC Grid Interface Converter 476 
Kristaps Vitols  

Equivalent source method and its application for analysis of pulse frequency converters-fed induction 
motors 480 

Jonas Vanagas, Saulius Bugenis, Audrius Jonaitis, Artūras Kalvaitis   

Magnetic flux distribution between rotor and shaft in two-pole induction machines with axial cooling 
vents 485 

Michael Reinlein, Thomas Hubert, Tobias Bauer, Andreas Kremser   

PLC-Based Hardware-in-the-Loop Simulator of a Centrifugal Pump 491 
Levon Gevorkov, Valery Vodovozov, Zoja Raud, Tonu Lehtla   

Utilising high and premium efficiency three phase motors with VFD's in a public water supply 
system 497 

Pierre van Rhyn, Jan Harm C Pretorius   

Diagnostic Tests of Permanent Magnet Synchronous Machines 503 
Tomasz Jarek, Adam Decner   

Detection of Stator Winding Fault in Induction Motors Using a Motor Square Current Signature 
Analysis (MSCSA) 507 

Victor Pires, Daniel Foito, João Martins, Armando Pires   

Review of Eccentricity Fault Detection Techniques in IMs Focusing on DFIG 513 
Jawad Faiz, S.M Moosavi   

Synchrogenverter – Hybrid Generation System 521 
Wlodzimierz Koczara, Piotr Szulawski  

A Fast Approach for Calculating the Available Flexibility of a Residential Distribution Grid 527 
 Reza Ahmadi Kordkheili, Birgitte Bak-Jensen, Jayakrishnan R. Pillai, Bishnu Prasad 
Bhattarai   

A New Methodology for Solving the Unit Commitment in Insular Grids including Uncertainty of 
Renewable Energies 533 

G.J. Osório, J.M. Lujano-Rojas, J.C.O. Matias, J.P.S. Catalão  

An Innovative Technique for Energy Storage System Management based on Vanadium Redox 
Batteries 538 

 E.M.G. Rodrigues, G.J. Osório, J.M. Lujano-Rojas, J.C.O. Matias, J.P.S. Catalão   



9 
 

Electric Vehicles in the Concept of Smart Cities 543 
 Larisa Grackova, Irina Oleinikova, Gaidis Klavs   

Flexibility options of Riga CHP-2 plant operation under conditions of open electricity  
market 548 

 Maris Kunickis, Maris Balodis, Olegs Linkevics, Polina Ivanova   

2015-2020. Sicily and Italy as Electricity Hub in the Mediterranean Area for the Development of the 
European Power Grids Interconnections 554 

 Giuseppe Paternò, Salvatore Favuzza, Mariano Giuseppe Ippolito, Fabio Massaro, Andrea 
Puccio  

Modified Rotation Method Analyzing Impact of Connection Between Power Systems on the Static 
Stability 559 

Sergey Kovalenko, Inga Zicmane, Georgi Georgiev   

Design and Comparison of Three-Level Three-Phase T-Source Inverters 562 
 Tatiana Shults, Oleksandr Husev, Frede Blaabjerg   

Analysis of Buck Mode Realization Possibilities in Quasi-Z-Source DC-DC Converters with Voltage 
Doubler Rectifier 570 

 Janis Zakis, Ivars Rankis, Liisa Liivik, Andrii Chub   

Operation Strategy and Shoot-Through Indirect Control Method for Three-Phase Z Source 
Inverters 576 

 Carlos Roncero-Clemente, Enrique Romero-Cadaval, Oleksandr Husev, Dmitri Vinnikov, 
María Isabel Milanés Montero   

Single-Switch Galvanically Isolated Quasi-Z-Source DC-DC Converter 582 
Andrii Chub, Dmitri Vinnikov   

Condition Monitoring for DC-link Capacitors Based on Artificial Neural Network Algorithm 587 
 Hammam Soliman, Huai Wang, Brwene Gadalla, Frede Blaabjerg   

Optimal Supercapacitor Energy Storage System Sizing for Traction Substations 592 
 Ugis Sirmelis, Janis Zakis, Linards Grigans   

Research of power electronics converters for supercapacitor storage devices used in industrial 
systems 596 

 Maxim Vorobyov   

Transformer Based AC Pulse Modulation System for Voltage Stabilization 600 
 Ivars Rankis, Marcis Prieditis, Dmitry Shirkin   

An Isolated Renewable Energy Source Based Regulated Single Phase Power Supply Using Multilevel 
Cascaded H-Bridge Converter 606 

 Mohamed Barara, Chimezie Adiuku, Khalifa Hasan Alhosani, Naji Al sayari, Abdul Rhaiman 
Bieg, Mohamed Akherraz, Ahmed Abbou   

Long-term Generation Expansion Planning under Uncertainties and Fluctuations of Multi-type 
Renewables 612 

 Shengyu Wu, Lu Cheng, Xiaoqing Yan, Bo Yuan   

  



10 
 

A New Predictive Control Scheme for a VSI with Reduced Common Mode Voltage Operating at 
Fixed Switching Frequency 617 

Marco Rivera   

Modulated Model Predictive Control (M2PC) with Fixed Switching Frequency for an NPC 
Converter 623 

 Marco Rivera, Maximiliano Pérez, Venkata Yaramasu, Luca Tarisciotti, Pericle Zanchetta, 
Pat Wheeler, Bin Wu   

Real-Time Estimation of Propagation of Cascade Failure using Branching Process 629 
Priyanka Dey, Madhavi Parimi, Amol Yerudkar, Sushama Wagh   

Predictive Control of an Indirect Matrix Converter Operating at Fixed Switching Frequency 635 
 Marco Rivera, Luca Tarisciotti, Pericle Zanchetta, Patrick Wheeler   

Predictive Control with Imposed Sinusoidal Source and Load Currents of an Indirect Matrix 
Converter Operating at Fixed Switching Frequency and Without Weighting Factors 641 

Marco Rivera   

Increasing Reliability of Critical Line Feeder by Upgrading Protection Using Digital  
Technology 648 

 Iqbal Nusya Perdana  

Study of rate dependence of impedance of lithium ion batteries 653 
 Zhou Xing, Sun Quan   

An Intelligent Control Approach to Home Energy Management under Forecast Uncertainties 657 
 Zhongyi Chen, Yan Zhang, Tao Zhang 

AUTHORS INDEX 663 
  


