
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

IEEE Catalog Number: 
ISBN: 

CFP2351I-POD 
979-8-3503-4744-9 

2023 IEEE International 
Conference on Environment and 
Electrical Engineering and 2023 
IEEE Industrial and Commercial 
Power Systems Europe  
(EEEIC / I&CPS Europe 2023) 

Madrid, Spain 
6-9 June 2023 

Pages 1-505 

1/3 



 
 
 
 
 
 
 
Copyright © 2023 by the Institute of Electrical and Electronics Engineers, Inc. 
All Rights Reserved 
 
Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 
use of patrons those articles in this volume that carry a code at the bottom of the first 
page, provided the per-copy fee indicated in the code is paid through Copyright 
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   
 
For other copying, reprint or republication permission, write to IEEE Copyrights 
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 
reserved.   
 
*** This is a print representation of what appears in the IEEE Digital 
Library.  Some format issues inherent in the e-media version may also 
appear in this print version.  
 
 
IEEE Catalog Number:   CFP2351I-POD 
ISBN (Print-On-Demand):  979-8-3503-4744-9 
ISBN (Online):   979-8-3503-4743-2 
 
 
           
 
Additional Copies of This Publication Are Available From: 
 
Curran Associates, Inc 
57 Morehouse Lane 
Red Hook, NY  12571 USA 
Phone:  (845) 758-0400 
Fax:  (845) 758-2633 
E-mail: curran@proceedings.com 
Web:               www.proceedings.com 
 

 
 



TABLE OF CONTENTS 
 
Emerging Concept of Human Centric Lighting in Literature Review .................................................................. 1 

Z. Tugçe Kazanasmaz, F. Büsra Köse, Gökmen Tayfur 

Autoencoders for Anomaly Detection in Electricity and District Heating Consumption: A Case 
Study in School Buildings in Sweden .................................................................................................................. 7 

Zahraa Khais Shahid, Saguna Saguna, Christer Åhlund 

AC Ground Fault Location Technique for Variable Speed Drives...................................................................... 15 
José M. Guerrero, Daniel Serrano-Jiménez, Vanesa Valiño, Carlos A. Platero 

Control of Hydrogen Storage Systems for Primary Frequency Response and Inertia Emulation ...................... 22 
Dimitrios Zarras, Apostolos Papakonstantinou, Stavros Papathanassiou 

Microgrids Provision of Frequency Response to Low-Inertia Grids .................................................................. 28 
Youssef Awda, Maad Alowaifeer, Mohammed Abido 

A Review of Non-Wires Alternatives to Distribution Network Reinforcements: Comparison of 
Utility and Investor Perspectives ........................................................................................................................ 33 

Carlos García-Santacruz, Alejandro Marano-Marcolini, José L. Martinez-Ramos 

Five-Phase Harmonic-Excited Synchronous Machine for Hybrid Vehicle Application ..................................... 39 
Sukanya Kamboj, Gurakuq Dajaku, Dieter Gerling 

A New Loss Minimization Model for Coordinated Network Reconfiguration, Capacitor Placement 
and DG Allocation Under Variable Loading Conditions .................................................................................... 44 

Meisam Mahdavi, Sasa Z. Djokic, Francisco Jurado, Augustine Awaafo 

Parametric Simulations to Evaluate Occupants' Behavior Incidence on Building Energy 
Performance - A Passive House Case Study ....................................................................................................... 50 

Massimiliano Manfren, Maria Cristina Tommasino, Lamberto Tronchin 

Enabling Optimal Vehicle-To-Grid Operation in a DC Microgrid ..................................................................... 56 
Maria Dicorato, Giuseppe Forte, Francesca Marasciuolo, Maria Chiara Cavarretta, Davide 
De Michino 

High-Voltage Insulator Surface Pollution Classification Using Insulator Type-Specific CNNs ........................ 62 
Aibek Abilgazym, Amin Zollanvari, Mehdi Bagheri 

Rigorous Automated Verification of Protection Systems in LV Distribution Grids ........................................... 68 
Ahmed Nagy Abdelkhalek Mansour, Samuele Grillo, Enrico Ragaini, Matteo Rossi 

A Co-Simulation Procedure for Optimal Reactive Power Control in Active Distribution Networks ................. 74 
Gioacchino Tricarico, Raju Wagle, Jesus Castro Martinez, Francisco Gonzalez-Longatt, 
Maria Dicorato, Giusenne Forte, Jose Luis Rueda 

A Time-Series Hosting Capacity Assessment of the Maximum Distributed Energy Resource 
Production .......................................................................................................................................................... 80 

Gioacchino Tricarico, Francisco Gonzalez-Longatt, Francesca Marasciuolo, Oleksandra 
Ishchenko, Maria Dicorato, Giuseppe Forte 



Design of a Digital Architecture Supporting Blockchain-Based Traceability Within a Net-Zero 
Energy Factory. the Case Study of a German Carpentry .................................................................................... 86 

Pio Alessandro Lombardi, Sandeep Yadav Mattepu, Hannes Wasser, Bartlomiej Arendarski, 
Marc Richter, Przemyslaw Komarnicki, Pierluigi Gallo 

Resonance Model Comparison for High-Frequency AC Link Three-Port Converter......................................... 92 
Julien Allard, Eduardo Vasquez Mayen, Emmanuel De Jaeger 

Resilience Oriented Planning for Multi-Energy Microgrids in an Urban Area .................................................. 98 
Linan Zhang, Zihang Dong, Xi Zhang, Ning Zhang, Goran Strbac 

Ice Sleeves on Overhead Power Lines: A Deep Learning Approach for Semantic Segmentation .................... 104 
Alberto Maldarella, Vincenzo Rotella, Enea Bionda, Carlo Tornelli 

Numerical Analysis of a Concentrating Solar Power Plant Integrating Solid Thermal Storage 
Systems for Biofuel Production ......................................................................................................................... 110 

Alessandro Buscemi, Stefania Guarino, Valerio Lo Brano 

Clustering Based Method Anomaly Definition in Electric Vehicles Charging Curves ...................................... 116 
Silvana Matrone, Emanuele Ogliari, Sonia Leva, Federico Devalle, Federico Vitti, Giuseppe 
Gilberto 

Energy Optimization System Based on Storage Potentials of Distributed Electric Vehicles ............................ 122 
Milad Riyahi, Jesús Fraile Ardanuy, David Jiménez, Sandra Castaño-Solis, Daniel 
Fernández-Muñoz, Juan Ignacio Pérez-Díaz, Alvaro Gutiérrez Martín 

Industrial Demand Side Flexibility: The Case of the Metallurgy Sector in Spain ............................................ 128 
Erick Andres Dorado Galatoire, Ángel Arcos Vargas, José Luis Martínez Ramos 

Comparative Performance Analysis of Different PV Plants in Italy ................................................................. 133 
Emanuele Ogliari, Sonia Leva, Marcello Polenghi, Luca De Ciechi 

Transformer Health Monitoring Via Synchrophasors ....................................................................................... 139 
Gian Paramo, Arturo Bretas 

Preliminary Design of Eddy Current Brake to Improve Sustainable Mobility ................................................. 145 
Daniel Pacheco Quiñones, Ettore Bianco, Massimiliana Carello, Daniela Maffiodo 

In Situ Wideband Frequency Response Measurements of a Distribution Transformer Using Pseudo-
Random Impulse Sequence Perturbation .......................................................................................................... 151 

Daniel Marc Banks, Johannes Cornelius Bekker, Fredrick Mukundi Mwaniki, Hendrik 
Johannes Vermeulen 

Influence of Negative-Sequence Control Under Converter-Interface-Based Generation in Distance 
Protection Relays .............................................................................................................................................. 157 

Luis Santiago Azuara Grande, Ricardo Granizo Arrabé, Santiago Arnaltes, Jose Luis 
Rodriguez Amenedo 

Optimizing Distributed Generation Sizing and Siting Using Particle Swarm Optimization: A 
Comparative Study ........................................................................................................................................... 163 

Eihab E. E. Ahmed, Gokturk Poyrazoglu 

Feasibility Study of Floating Photovoltaic Panels in the Adriatic Sea ............................................................. 168 
Jacopo Agnelli, Antoine Dib, Aldo Pierattini, Nicholas Fantuzzi 



A Test Bench for the Production of Green Hydrogen and Its Traceability and Certification Using 
Blockchain Technology .................................................................................................................................... 174 

Marco Ferraro, Pierluigi Gallo, Mariano Giuseppe Ippolito, Fabio Massaro, Eleonora Riva 
Sanseverino, Salvatore Ruffino, Monica Santamaria, Giuseppe Sciumè 

Voltage-Current Based Algorithm for the On-Line Estimation of Equivalent Internal Resistance of 
Lithium-Cobalt-Oxide Cells at Different Aging Levels ................................................................................... 180 

Massimo Ceraolo, Giovanni Lutzemberger, Claudio Scarpelli, Natascia Andrenacci, Manlio 
Pasquali 

Stability Assessment in Power Systems with High Penetration of Converter-Based Generation ..................... 186 
Jesus Castro Martínez, Santiago Arnaltes, José Luis Rodríguez Amenedo, Francisco Javier 
Renedo Anglada, Edgar Nuño Martínez, Macarena Martin Almenta, Sergio Martínez 
Villanueva 

Optimum Operational Planning of Wind-Integrated Power Systems with Embedded Multi-Terminal 
High Voltage Direct Current Links Using the Flexible Universal Branch Model ............................................ 192 

Siti Khadijah Hamzah, Behzad Kazemtabrizi 

Water as a Pivotal Resource for the Environmentally Conscious Management of Bus Fleets in 
Europe .............................................................................................................................................................. 198 

Maria Vittoria Corazza, Matthew Robinson 

A Semi-Analytical Approach to Calculate Lightning EM Fields Considering Channel Tortuosity .................. 203 
Massimo Brignone, Martino Nicora, Daniele Mestriner, Renato Procopio, Carlo Petrarca, 
Alessandro Formisano, Sami Barmada, Federico Delfino 

High Gain Isolated Switched-Boost DC-DC Converter for PV Application .................................................... 209 
Hazem Meshael, Ahmad Elkhateb, Robert Best 

Integrated Planning of Active Distribution Systems and Charging Stations for Plug-In Electric 
Vehicles Considering the Vehicular Traffic Network ....................................................................................... 215 

Mario A. Mejia, John F. Franco, Leonardo H. Macedo, Gregorio Muñoz-Delgado, Javier 
Contreras 

Underwater and In-Air IPT-CPT Wireless Power Transfer Performance Comparison: A Simulation 
Study ................................................................................................................................................................. 221 

Sadjad Shafiei, Seyed Saeid Heidari Yazdi, Mostafa Kermani, Almaz Saukhimov, Arsalan 
Hekmati, Mehdi Bagheri 

Assessing the Grid Impact of Renewable Energy Communities in a Small Island .......................................... 227 
Antonino Barberi, Salvatore Favuzza, Liliana Mineo, Mariano Giuseppe Ippolito, Rossano 
Musca, Gaetano Zizzo 

Short-Term Energy Forecasting for Public Educational Institution .................................................................. 233 
Aleksandra Zlatkova, Bodan Velkovski, Zivko Kokolanski, Dimitar Taskovski 

Experimental Characterisation of the Dynamic Mechanical Properties of Pressboard .................................... 239 
Cassiano Linhares, Vítor Carneiro, Helena Lopes, Hélder Mendes, José Meireles 

Impact of the Transformer Stray Capacitances on the Ground Mode Current in Unearthed OHL 
Networks: Analysis of the Travelling Waves Propagation ................................................................................ 247 

Gabriele Biasiotti, Sebastian Dambone Sessa, Francesco Sanniti, Simone Talomo 

Fairness and Reward in Energy Communities: Game-Theory Versus Simplified Approaches ........................ 253 
Davide Fioriti, Tommaso Ferrucci, Davide Poli 



A Real-Time Cycle Counting Method for Battery Degradation Calculation in MILP Models ......................... 259 
Riccardo Nebuloni, Lorenzo Meraldi, Luca Moretti, Valentin Ilea, Cristian Bovo, Alberto 
Berizzi, Pietro Raboni 

Implementation of a Supervisory Control and Data Acquisition for a Biaxial Photovoltaic Tracker 
by Means of a Low Cost PLC Zelio ................................................................................................................. 265 

Francesco Maria Raimondi, Andrea Guercio 

Distributed Demand Management Considering Thermal and Service-Based User Comfort Under 
Forced Curtailment ........................................................................................................................................... 270 

Alberto De Villa, Michael Angelo Pedrasa 

Provision of Flexibility Services to the Distribution System Operator by Local Energy 
Communities .................................................................................................................................................... 276 

Emely Cruz-De-Jesus, Jose Luis Martinez-Ramos, Alejandro Marano-Marcolini, Carlos 
Garcia-Santacruz 

A Non-Intrusive Load Disaggregation Tool Based on Smart Meter Data for Residential Buildings ............... 282 
Giovanni Baglietto, Stefano Massucco, Federico Silvestro, Andrea Vinci, Francesco Conte 

Optimal Sizing and Placement of DFIG Wind Farm for Line Loss Reduction and Volt/Var Control 
in Distribution Network .................................................................................................................................... 288 

Hocine Bouzina, Sid Ahmed Tadjer, Fathia Chekired, Mohamed Boudour, Laurent Canale 

Key Stability Issues in a Power Hardware-In-The-Loop Experiment: Let's Make it Converge ....................... 294 
Giorgio Benedetto, Andrea Mazza, Enrico Pons, Ettore Bompard 

A PI-MPC Based Dual-Loop Controller for Grid Forming Inverters ............................................................... 300 
Imran Khan, Suryanarayana Doolla 

Assessing the Impact of Eco-ADAS Systems on Vehicle Fuel Consumption and Emissions at 
Signalised Intersections .................................................................................................................................... 306 

Mario Marinelli, Mariano Gallo 

Application of Post Occupancy Evaluation Method on Urban Lighting Design on Case Studies .................... 311 
Marina Bonomolo, Michele Rocca, Vincenzo Castiglia, Giacomo Salvadori, Giulia Prizzi, 
Francesco Leccese, Giuseppe Marco Petyx, Marco Beccali 

Energy and Economic Comparison of Virtual and Physical Power Sharing .................................................... 317 
Francesca Oliva, Martina Moretti, Elena Gallo, Roberto Faranda 

Assessing the Levelized Cost of Hydrogen Production in a Renewable Hydrogen Community in 
South Italy ........................................................................................................................................................ 323 

Alessandro Ciancio, Livio De Santoli 

Impact of Electric Vehicle Charging on Voltage and Current Harmonics at the Point of Common 
Coupling ........................................................................................................................................................... 329 

Seyed Mahdi Miraftabzadeh, Dejan Pejovski, Michela Longo, Morris Brenna, Marco Pasetti 

Temporal Fusion Transformer for Day-Ahead Wind Power Forecasting in the South African 
Context ............................................................................................................................................................. 335 

Liaan Van Heerden, Chantelle Van Staden, H. J. Vermeulen 

Collective Self-Consumption in Smart Buildings: A Case Study of the Lightness Project .............................. 340 
Emilio Ghiani, Riccardo Trevisan, Raphaelle Papa, Sara Ruffini, Omar Caboni 



A Centralized Automatic Generation Control for Island Systems Dominated by Inverter-Based 
Resources ......................................................................................................................................................... 346 

Apostolos G. Papakonstantinou, Stavros A. Papathanassiou 

Investigation of Machine Learning Classifiers for Diagnostics of Induction Motors....................................... 353 
Georgi Enchev, Nikolay Djagarov, Dimitar Tsvetanov, Julia Djagarova, Josep M. Guerrero 

Management of a Local Multi-Source Energy System in a Research Centre Based on self-PV 
Generation and Electric Vehicles ...................................................................................................................... 360 

Sandra Castano-Solis, Daniel Fernandez-Muñoz, Jesus Fraile Ardanuy, Alvaro Gutierrez, 
Giussepe Conti, David Jimenez-Bermejo, Juan I. Perez Diaz 

Harmonic Compensation in Ship Power System Using Peak Detection Control Strategy Based 
Shunt Active Power Filter ................................................................................................................................ 366 

Dimitar Tsvetanov, Nikolay Djagarov, Georgi Enchev, Julia Djagarova, Frede Blaabjerg 

Meta-Parametrization of Photovoltaic Module Technologies for a Comprehensive Evaluation of 
Solar Energy Projects in Road Infrastructure ................................................................................................... 374 

Rene A. Barrera-Cardenas, Jon Are Suul, Bendik Nybakk Torsater 

Utility-Scale Solar Power Forecasting: Single-Step Vs. Multi-Step Feed Forward Neural Networks ............. 381 
Edward N. Lazarus, Armand A. Du Plessis 

Real-Time Electricity Market Price Prediction Using Improved ARIMA Model ............................................. 387 
Hussein Abdellatif, Alaa E. Hussein, Ali T. Alawami, Mohammad A. Abido 

State Estimation of Electrical Grids Via Neural Networks ............................................................................... 393 
Abdulrahman Taher, Abdulrahman Katranji, Maad Alowaifeer 

Literature Review on Smart Windows in Terms of Daylight Performance, Visual Comfort and 
Human Perception ............................................................................................................................................ 398 

Ilgm Cogçul, Z. Tugçe Kazanasmaz 

Performance Evaluation of a Gan-HEMT-Based Converter for Concentrated Solar Tower Under 
Harsh Weather Conditions ................................................................................................................................ 404 

Waleed M. Hamanah, Mohammad A. Abido 

Development of a Mobile App for Early Warnings in Aquaculture Farms: Identification of End-
User Needs ....................................................................................................................................................... 410 

Tena Bujas, Nikola Vladimir, Manuela Vukic, Marija Korican, Vladimir Soldo, Zdenko 
Tonkovic 

Thermal Building Models for Energy Management Systems ........................................................................... 416 
Benjamin Matthiss, Abdul Azzam, Jann Binder 

Voltage Optimization in Distribution Networks Using EV Parking Lots and PV Systems as 
Flexibility Options ............................................................................................................................................ 422 

Michele De Santis, Anna Rita Di Fazio, Mario Russo, Tohid Harighi, Alberto Borghetti 

A Comparative Study of Integer Order PID, Fractionalized Order PID and Fractional Order PID 
Controllers on a Class of Stable System ........................................................................................................... 428 

Abdelhakim Idir, Hamza Akroum, Sid Ahmed Tadjer, Laurent Canale 

Multi-Area Optimal Power Flow Problem Through Parallel Processing ......................................................... 434 
Lucas Do Carmo Yamaguti, Juan M. Home-Ortiz, Mahdi Pourakbari-Kasmaei, José Roberto 
Sanches Mantovani 



Initial Assessment of Electrical Flexibility of Combustion-Based District Heating Systems .......................... 440 
Lorena Elorza-Uriarte, Roberto Rocca, Itziar Zubia, Daniele Farrace, Riccardo Toffanin, 
David Miguel Rivas-Ascaso 

Experimental Measurements of Shielding Influences on Near Magnetic Field for LED Lighting 
Sources ............................................................................................................................................................. 446 

Abdelhakim Zeghoudi, Laurent Canale, Abdelber Bendaoud, Amar Tilmatine, Georges Zissis 

Voltage Amplitude Measurement Techniques for Power System Protection and Control 
Applications...................................................................................................................................................... 452 

Farnam Hojatpanah, Firouz Badrkhani Ajaei 

A GAN Data Augmentation Approach for Trading Applications in European Carbon Emission 
Allowances ....................................................................................................................................................... 458 

Michele Bellomo, Silvia Trimarchi, Alessandro Niccolai, Marco Lorenzo, Fabio Casamatta, 
Francesco Grimaccia 

PSpice Modeling of Three-Phase Power Controlled Rectifier with Three Case Studies .................................. 463 
Ahmad Albin Hamad, Ibrahim Alkadi, Faisal Aloufi 

Enhancing Solar Radiation Forecasting with Hybrid Ensemble Empirical Mode Decomposition and 
Machine Learning Techniques .......................................................................................................................... 471 

Ahmed. Aghmadi, Osama Mohammed 

Characterization of Bifacial Photovoltaic Modules Based on I-V Curves Outdoor Measurement ................... 477 
Alberto Dolara, Sonia Leva, Domenico Mazzeo, Emanuele Ogliari 

Fuzzy Logic Based MPPT Control Strategies of PV Systems .......................................................................... 483 
Jamel Riahi, Hamza Nasri, Silvano Vergura, Hichem Taghouti 

Optimal Management of Microgrid Under PV Forecast Uncertainty Using Stochastic Programming ............ 489 
Valentin Mathieu, Gregoire Pichenot, Quoc Tuan Tran 

Hourly Electricity Price Prediction Applying Deep Learning for Electricity Market Management ................. 495 
Ibrahim M. Gaber, Rania A. Ibrahim 

Photovoltaic Plant State-Of-Health Estimation by Means of UAV and Electric Measurements ...................... 500 
Alberto Dolara, Alessandro Niccolai, Francesco Grimaccia 

A Priority-Ordered Incentive-Based Smart Charging Strategy of Electric Vehicles to Determine the 
Optimal Size of Solar Power Plant at the Charging Stations ............................................................................ 506 

Pratik Harsh, Debapriya Das 

Servitization for Ecological Sustainability ....................................................................................................... 512 
V. T. Rakesh, Preetha Menon, Ramakrishnan Raman 

Enhancing Energy Management System for a Hybrid Wind Solar Battery Based Standalone 
Microgrid .......................................................................................................................................................... 518 

Ahmed Aghmadi, Hossam Hussein, Osama A. Mohammed 

Study of the Grounding Behavior of Gas-Insulated Switchgear (GIS-Type Substations) Submitted 
to Lightning ...................................................................................................................................................... 524 

Diego Mizette Oliz, Marcos Telló, Daniel Da Silva Gazzana 



Workers' Motor Efficiency Assessment Through an IMU-Based Standardized Test and an 
Automated and Error-Minimizing Measurement Procedure ............................................................................ 529 

Tommaso Di Libero, Chiara Carissimo, Gianni Cerro, Luigi Fattorini, Luigi Ferrigno, Angelo 
Rodio 

Optimal Design and Cost Analysis of Microgrid Hybrid Renewable Energy Systems with 
Hydrogen Production and Storage and Battery ................................................................................................ 535 

Wahiba Yaïci, Evgueniy Entchev, Andres Annuk, Michela Longo 

Quasi-Z-Source Cascaded H-Bridge Multilevel Inverters for PV Applications with Fault .............................. 541 
David Carrasco-González, Pablo Horrillo-Quintero, Pablo García-Triviño, Raúl Sarrias-
Mena, Carlos Andrés García-Vázquez, Luis M. Fernández-Ramirez 

Simulation Analysis of an Interleaved Silicon Carbide (SiC) Full-Bridge Converter ...................................... 547 
Asif Rasul, José Baptista 

Inverter Based Resources Integration Through a Bridgeless Boost Converter for DC-Microgrid 
Applications...................................................................................................................................................... 553 

Mahmoud M. Amin, Ahmed S. Soliman, Fayez F. M. El-Sousy, Osama A. Mohammed 

Green Mobility Application in Malaga: Analysis of the Transition from ICE to EV ....................................... 558 
Cristian Giovanni Colombo, Michela Longo, Federica Foiadelli, Maria Diaz Garcia, Wahiba 
Yaici 

Identification of Integrated Management System in Electricity Business Sector ............................................. 563 
Irvan Khairil Solin, Gede Sri Darma, Luh Putu Mahyuni, Agus Fredy Maradona, Siti Aisyah 
Ratnawandari, Rr Nindita Sri Kusumoretno 

Energy Storage Systems for Voltage Regulation: Analysis for the Railway Junction of Rome ....................... 569 
Alessandro Ruvio, Marco Maccioni, Gabriele Di Girolamo 

An Improved SI-ANPC Grid-Connected Inverter Without Short-Circuit and Circulating-Current 
Issues ................................................................................................................................................................ 574 

Xiaobiao Wang, Huafeng Xiao 

Analysis of the Energy Matrix Decarbonization in the Operation of the Large Mining Power 
Distribution Systems: The Chilean Case .......................................................................................................... 580 

Francesca Pessino, Luis Morán, José Espinoza, Juan Carlos Araneda, Federico Silvestro, 
Luis Vaccaro 

Optimization of Audible Noise Levels in an AC/DC Hybrid Transmission Line ............................................. 586 
Carlos Tejada-Martinez, Fermin P. Espino-Cortes, Rodrigo Nuricumbo Guillén 

Monitoring and Modelling Photovoltaic Soiling in an Urban Environment ..................................................... 591 
Leonardo Micheli 

A Critical Review of Nigerian Electricity Policies Between 2001 and 2020 ................................................... 595 
Justicia Otobo, Rusdy Hartungi, Yusuf Ibraheem, Abouzar Estebsari 

Integrating Risk Assessment into the Optimal Placement and Sizing of Distributed Generation and 
Capacitor Banks in Power Distribution Networks ............................................................................................ 601 

Oscar Gomez, Luis A. Gallego, Carlos J. Zapata 

Correct Initialization of Extended Harmonic Domain -Based Models for Accurate Representation 
of Frequency Dynamics .................................................................................................................................... 607 

Uriel Vargas, George-Cristian Lazaroiu 



Learning from ChatGPT: A Transformer-Based Model for Wind Power Forecasting ....................................... 611 
Xiaoran Dai, Guo-Ping Liu, Wenshan Hu, Zhongcheng Lei, Hong Zhou 

Novel Optimal Energy Management with Demand Response for a Real-Time Community 
Microgrid .......................................................................................................................................................... 617 

Pavitra Sharma, Debjanee Bhattacharjee, Hitesh Dutt Mathur, Puneet Mishra, Houria 
Siguerdidjane 

PV Power Production and Consumption Estimation with Uncertainty Bounds in Smart Energy 
Grids ................................................................................................................................................................. 623 

Phil Aupke, Seema, Andreas Theocharis, Andreas Kassler, Dan-Eric Archer 

Preliminary Analysis of Stand-Alone Street Lighting System with PV and Battery: Measurements 
and Simulations of a Case Study ...................................................................................................................... 629 

Elisa Belloni, Andrea Massaccesi, Cristina Moscatiello, Luigi Martirano 

Hyperband Optimization of Stacked Bidirectional Long Short-Term Memory Neural Network for 
the State of Charge Estimation ......................................................................................................................... 635 

Panagiotis Eleftheriadis, Manasa Hegde, Harpreet Singh Sohal, Sonia Leva 

System for Identifying the Origin of the Shot for the Laser Shooting Range at the Brigada De 
Fuerzas Especiales N° 9 Patria ......................................................................................................................... 641 

Anthony Yanez, Michael Torres, Víctor Bautista-Naranjo, David Rivas-Lalaleo 

On the Effect of Blade Angle on Lightning Strikes to Wind Turbine Blades: Characteristic 
Impedance and Electrical Parameters ............................................................................................................... 647 

Omid Homaee, Mohammad Javad Nasiri, Michal Jasinski, Zbigniew Leonowicz 

Towards the Energy Optimization and Decarbonization of Urban Settings: Proposal of a Strategy at 
Neighbourhood Level to Foster Nearly Zero and Positive Energy Districts .................................................... 651 

Laura Cirrincione, Maria La Gennusa, Giorgia Peri, Gianluca Scaccianoce, Maria Chiara 
Camarda 

The Equivalent Models in the Sequence Domain of Grid-Forming Converters Based on the Virtual-
Flux Orientation ............................................................................................................................................... 657 

Juan Dolado Fernández, Santiago Arnaltes Gomez, Joaquín Eloy-Garcia Carrasco, Jose Luis 
Rodriguez Amenedo 

MTPA and Flux Weakening Control of Electric Motors: A Numerical Approach ............................................ 663 
Elia Grano, Ettore Bianco, Henrique De Carvalho Pinheiro, Massimiliana Carello 

Work Safety in Shipyard Workshops: An Application to a Case Study ............................................................ 670 
Aurora Bondì, Daniele Enea, Silvia Pennisi, Maria La Gennusa, Gianluca Scaccianoce 

Energy, Environmental, Economic and Exergy Analysis of Different Heating Systems for a 
Residential Building ......................................................................................................................................... 676 

Axel Riccardo Massulli, Alessandro Ciancio, Laura Pompei, Fabio Nardecchia 

Prosumer Energy Management Under Controllable Power Transactions with the Grid .................................. 682 
Nikolaos S. Kelepouris, Dimitrios Kelepouris, Aggelos S. Bouhouras, Georgios C. 
Christoforidis 

Investigation of Controlled Fault Interruption Strategies in Isolated MV Distribution Systems ...................... 688 
Simone Carnì, Simone Negri, Marco Riva, Roberto Sebastiano Faranda 

Exergy Evaluation of a Trigeneration Plant Applied to Industry Sector: An Italian Case Study ...................... 694 
Leonardo Cupaiolo, Matteo Bartolini, Alessandro Ciancio, Fabio Nardecchia, Laura Pompei 



Enhance Urban Energy Management and Decarbonization Through an EC-Based Approach ........................ 699 
Laura Cirrincione, Vasiliki Geropanta, Giorgia Peri, Gianluca Scaccianoce 

A Statistical Analysis of Predictive Maintenance Tests on Synthetic Ester-Filled Railway 
Transformers ..................................................................................................................................................... 704 

Elmer Sorrentino, Belén García, Domingo Urquiza, Diego F. García Gómez 

Reversible Traction Substations in DC Railway Systems: A Comparative Study of Approaches .................... 709 
Hamed Jafari Kaleybar, Morris Brenna, Luca Pugi 

Comparison of Flatness-Based Control and Field-Oriented Control for PMSMs in Automotive 
Water Pump Application ................................................................................................................................... 715 

Milad Akrami, Ehsan Jamshidpour, Serge Pierfederici, Vincent Frick 

The Sustainable Energy Development in Southern Italy Through Green Hydrogen: A Cost Analysis ............ 721 
Matteo Coveri, Marco Ferraro, Fabio Massaro, Eleonora Riva Sanseverino, Salvatore 
Ruffino 

The Role of a Biogas Plant to Increase the Smartness Level of a Seaside Town ............................................. 727 
Federica Notarfonso, Luigi Dodaro, Gisela Arias, Fabio Nardecchia, Laura Pompei 

Reference Voltage Adjustment Strategies for Dynamic Voltage Compensator ................................................. 733 
Ehsan Kazemi-Robati, Hossein Hafezi, Roberto Faranda, Bernardo Silva 

Smart Cities and Communities: A Case Study of Agrovoltaic Systems Applied to an Italian Urban 
Periphery .......................................................................................................................................................... 739 

Federico D'Alessandro, Fabrizio Sevagian, Axel Riccardo Massulli, Fabio Nardecchia, Laura 
Pompei 

Light Pollution on the Historical Center of Palermo. a Case Study ................................................................. 745 
Daniele Milone, Miriam Mantegna, Andrea Guercio, Domenico Curto, Pierluca Martorana, 
Margherita Frascati 

On the CHP Flexibility Expansion in the Power System with High Share of Variable and Nuclear 
Generation ........................................................................................................................................................ 751 

Yu-Seok Lee, Woo-Jung Kim, Yeong-Han Chun, Hae-Seong Jeong 

Variable Structure Control of a Virtual Synchronous Generator for LVRT in Presence of Local Load ........... 756 
Salil M. Dubey, Zakir H. Rather, Suryanarayana Doolla 

Residential Renewable Energy Community: A Techno-Economic Analysis of the Italian Approach .............. 762 
Grazia Barchi, Marco Pierro, Mattia Secchi, David Moser 

A GIS-Based Approach for Optimal Electric Vehicles Charging Stations Deployment ................................... 768 
Alessandro Niccolai, Babak Ranjgar, Silvia Trimarchi 

Hardware-In-The-Loop and Traffic-In-The-Loop for Testing Cooperative Intersection Management ............ 773 
Facundo Storani, Roberta Di Pace, Stefano De Luca 

Energy Management System for Energy-Intensive Radiology Appliances ...................................................... 778 
Abbas Javadi, Ali Esmaeel Nezhad, Pedro H. J. Nardelli, Subham Sahoo 

Adapting ENTSO-E Network Data for Power System Simulation .................................................................. 784 
Pablo Ledesma, Francisco Arredondo, María Ángeles Moreno 



Modeling and Analysis of Electrical Circuit Connections in the Piezoelectric Cantilever Array for 
Vibration Energy Harvester .............................................................................................................................. 789 

Li Wah Thong, Swee Leong Kok, Roszaidi Ramlan 

Reinforcement Learning Based Energy Management System for Grid-Connected PV Plants and 
Energy-Stored Quasi-Z-Source Cascaded H-Bridge Multilevel Inverter ......................................................... 794 

Ehsan Hosseini, Pablo García-Triviño, Raul Sarrias-Mena, Carlos García Vázquez, Luis M. 
Fernández-Ramírez 

Motor Load Models for Fault-Induced Delayed Voltage Recovery Studies in Bulk Transmission 
Systems ............................................................................................................................................................. 800 

Kyle Stewart, G. Austin Taylor, S. Mark Halpin 

Harmonic Propagation in Hybrid Microgrids: A Simulation-Based Analysis .................................................. 805 
C. R. Jiménez-Román, Francisco Arredondo, D. Serrano-Jiménez, E. Hernández-Mayoral 

Ex-Ante Analysis and Baseline Estimation for Pilot Sites Using Machine and Deep Learning ........................ 811 
Dimitrios Thomas, Antonio De Paola, Evangelos Kotsakis, Nikoleta Andreadou, Gianluca 
Fulli 

Use of Piecewise Linear Regression to Model and Analyze EV Charging Curve ............................................ 817 
Daniele Martini, Alessandro Saldarini, Morris Brenna, Michela Longo, Federico Vitti, 
Andrea Maserti, Fabio Pilorusso 

A LEAP Energy Model of the Philippines' Luzon Grid: Assessment of the Effects of Low-Carbon 
Policies in Generation Expansion ..................................................................................................................... 823 

Luigi S. Teola, Adonis Emmanuel Dc. Tio, Michael Angelo A. Pedrasa 

Automatic Generation Control Via Hydrogen Storage Power Plants in a Nodal Voltage Angle 
Controlled Grid ................................................................................................................................................. 829 

Nayeemuddin Ahmed, Harald Weber 

Degradation Assessment for Prototypal Perovskite Photovoltaic Modules in Long Term Outdoor 
Experimental Campaign ................................................................................................................................... 835 

Giona Aime, Alessandro Ciocia, Gabriele Malgaroli, Stephanie Narbey, Luca Saglietti, 
Filippo Spertino 

Modelling of a Free-Piston Generator Based on Spark-Ignition Engine, Linear Electric Machine 
and Active Rectifier .......................................................................................................................................... 840 

Alberto Dolara, Giovanni Gaetano Gianetti, Sonia Leva, Tommaso Lucchini, Andrea 
Facheris, Francesco Fasana 

The Adoption of the HD-ERTMS for Improving the Capacity of Single-Track Railway Lines ....................... 846 
Luca D'Acierno, Michele Napolitano, Luca De Matteis, Mario D'Avino, Sebastiano D'Avanzo, 
Marilisa Botte 

Proposal of an Energy Efficient LED LMM Class AB Driver with Bias-T Capable of VLC IEEE 
802.15.7 ............................................................................................................................................................ 850 

Gabriel D. Colvero, Felipe Loose, Lucas Teixeira, Marco A. Dalla Costa, Vitor L. Padoin 

Optimal Off-Grid Photovoltaic Production in Developing Countries During Critical Months by 
Using Optimum Tilt .......................................................................................................................................... 856 

Mónica Chinchilla Sánchez, José Luis Sanmartín Gaona, Jorge Martínez Crespo, Ulpiano 
Ruiz-Rivas Hernando 



Risk Cost Analysis of Fuel Dependency in a Sustainable Energy Transition by Replacing HSD with 
LNG: A Case Study of Lombok Power System ................................................................................................ 862 

Sarjiya, Tumiran, Lesnanto Multa Putranto, Rizki Firmansyah Setya Budi, Ahmad Adhiim 
Muthahhari, Ira Savitri 

SVSC Controlled Motion Sensor Free Solar Powered BLDCM Drive ............................................................ 867 
Aryadip Sen, Bhim Singh 

Parameter Estimation of a Lithium-Ion Battery Equivalent Circuit Model Using a Pseudo-Random 
Impulse Sequence Perturbation ........................................................................................................................ 873 

Zandile C. Moyo, Fredrick M. Mwaniki 

Characterization of a Commercial Nickel-Rich/Silicon-Graphite Battery, Under Long Term Static 
and Dynamic Cycling ....................................................................................................................................... 879 

Jorge Alonso-Del-Valle, Manuela González, Juan Carlos Viera, Enrique E. Valdés, Dailenis 
Castro, David Anseán 

Analysis Problematics of Transformer Noise in Distribution Room in Office Building .................................. 885 
Miroslav Gutten, Martin Karman, Daniel Korenciak 

An Overview of Data-Driven Methods for the State of Health Estimation ...................................................... 890 
Panagiotis Eleftheriadis, Spyridon Giazitzis, Cemay Ozmalatyalilar, Sonia Leva, Ricardo Zich 

Towards Smart Communities: Evaluation of Solar Photovoltaic Panels on a Parking Depot .......................... 896 
Flavia Vespasiano, Domiziana Vespasiano, Celestino Troiani, Fabio Nardecchia, Laura 
Pompei 

Investigating the Capability of a Power Converter in Delivering Net Carbon Reduction: 
Presentation of the First LCA Approach ........................................................................................................... 901 

Kama'An Geoffrey Jalo, Stefano Bennati, Pericle Zanchetta, Norma Anglani 

Electric Vehicle Battery Charging Model Using Photovoltaics and Energy Storage Systems ......................... 906 
Francisco Duro, Carlos Serodio, José Baptista 

Maximizing PV Hosting Capacity in Unbalanced Distribution Systems with High EVs Penetration ............. 912 
Jairo G. Yumbla Romero, Juan M. Home-Ortiz, Tiago Pinto, José R. S. Mantovani 

A New Hybrid Forecasting Model for Solar Energy Output ............................................................................ 918 
Oveis Abedinia, Behrouz Sobhani, Mehdi Bagheri 

Experimental Test of the Thermal Performance of a Nanotechnology Material for Energy Efficient 
Building Applications ....................................................................................................................................... 923 

Giacomo Salvadori, Michele Rocca, Francesco Leccese, Fabio Fantozzi 

Scaled Design & Fast Prototyping of Fixed Wing Drone with VTOL Capabilities ......................................... 929 
Luca Pugi, Lorenzo Berzi, Cosimo Picchi, Bernardo Incerpi, Giuseppe Mattei, Lorenzo 
Franchi 

A Novel Solution Technique for the Expansion Planning of Modern Distribution Systems ............................ 935 
Jonathan A. Marcelo, Gregorio Muñoz-Delgado, Javier Contreras, José R. S. Mantovani 

Lightning Transients in Wind Turbines: A Comparative Study of Two Tower/Blade Models .......................... 941 
Mohammad Javad Nasiri, Omid Homaee, Michal Jasinski, Ahmad Gholami, Zbigniew 
Leonowicz 



Tuning of Grid-Forming Converters with a Settings-Free Optimization Algorithm to Improve 
Frequency Response of Low-Inertia Systems .................................................................................................. 945 

M. Ramirez-Gonzalez, F. R. Segundo Sevilla, P. Korba 

A Scenario-Based Battery Storage Optimization Method for Diverse P2P Energy Trading ............................ 951 
Yasuhiro Takeda, Kenji Tanaka 

A Novel Parameters Identification Method of Lithium-Ion Battery Equivalent Circuit Model Under 
Dynamic Stress Test ......................................................................................................................................... 957 

Hung-Yu Pai, Yi-Hua Liu, Guan-Jhu Chen, Désiré Rasolomampionona, Elia Brescia, Enrico 
De Tuglie 

Impact of Ultrafast EV Charging Stations on the Electrical Distribution Grid: A Case Study in Terni ............ 962 
Marco Antonio Bucarelli, Alberto Geri, Marco Maccioni, Fabio Massimo Gatta, Tommaso 
Bragatto, Marco Paulucci 

Developing Optimization-Based Inverter Models for Short Circuit Studies .................................................... 968 
Thabiso R. Mabote, Jose E. Tabarez, Arthur K. Barnes, Adam Mate, Russell W. Bent, Eduardo 
Cotilla-Sanchez 

The Influence of Renewable Energy Source Penetration on Load Frequency Control .................................... 974 
Wiktor Wróblewski, Désiré Rasolomampionona, Mariusz Klos, Hung-Yu Pai, Pasquale 
Montegiglio, Enrico Elio De Tuglie 

Analysis of Correlations Between Electric Arc Furnace Model Coefficients ................................................... 980 
Maciej Klimas, Dariusz Grabowski 

Optimal Energy Purchasing and Balancing Services Provision of a Bus Fleet Operator ................................. 986 
Benjamin Blat Belmonte, Simon Massat, Stephan Rinderknecht 

Centralized Operation of Multi-Energy Microgrids ......................................................................................... 993 
Ali Esmaeel Nezhad, Mohammad Sadegh Javadi, Pedro H. J. Nardelli, Subham Sahoo 

A Generic Parametric Framework for Peer-To-Peer Electricity Market Design ............................................... 999 
Ali Mohammad Saghiri, Somayeh Moazeni 

Comparison Between Permanent Magnet Assisted Synchronous Reluctance Motors Considering 
Electric Vehicle Driving Cycle ....................................................................................................................... 1005 

Gianvito Gallicchio, Francesco Cupertino 

Simulation and Comparison of a Loss Minimization Algorithm with Conventional Efficiency 
Improvement Methods for Field-Oriented Control of an Induction Machine ................................................. 1011 

Tomáš Lažek, Ivo Pazdera, Marek Toman 

A Generalized Approach for Evaluating the Operating Efficiency of Multi-Carrier Energy Systems ........... 1017 
Giulia Amato, Enrico Elio De Tuglie, Angelo Martella, Pasquale Montegiglio, Désiré 
Rasolomampionona, Hung-Yu Pai 

Deep Learning-Based Optimal Switch Placement in Smart Power Distribution Systems ............................. 1023 
Mohammad Rastegar, Mehrdad Ebrahimi, Kiana Karami 

Analysis of Wind Energy Production Offshore in a Scenario of Extreme Drought ........................................ 1029 
P. J. Santos, S. B. Moreira, A. J. Pires, P. Lobato 

Frequency Stability Enhancement in Low-Inertia Power System Using an Optimal Control Scheme .......... 1035 
Ola Ali, Osama A. Mohammed 



Detection and Localization of Stealth False Data Injection Attacks in Active Power Distribution 
Systems Using an Ensemble of Deep CNNs .................................................................................................. 1040 

Mohammad Reza Dehbozorgi, Mohammad Rastegar, Mohammad Reza Arani 

Decentralized PEV Control Based on a Subgradient Method for Mixed-Integer Programming 
Problems ......................................................................................................................................................... 1046 

Francesco Liberati, Simone Barcellona, Alessandro Di Giorgio 

Improved Sliding Mode Control and Active Damping for LCL-Filtered Voltage Source Inverter 
Connected to Distorted Grid ........................................................................................................................... 1052 

Amir Rabbani, Mohammad Mardaneh, Ehsan Jamshidpour, Philippe Poure 

Forecasting Methodologies of the Electrical Load in Urban Distribution Networks: A Case Study in 
Milan, Italy ..................................................................................................................................................... 1058 

Edoardo Daccò, Davide Falabretti, Dario Attilio Ronzio, Riccardo Lazzari, Daniele Perona, 
Alessandro Bosisio, Gaetano Iannarelli, Alessandro Cirocco 

Profitability of Building Integrated PVs Enhanced by Storage and Load Management ................................ 1064 
Angelos I. Nousdilis, Nikolaos S. Kelepouris, Aggelos S. Bouhouras, Georgios C. 
Christoforidis 

Distributed Cooperative Secondary Control for Critical Bus Voltage Regulation .......................................... 1070 
Nada Mosaad, Omar Abdel-Rahim, Tamer F. Megahed, Tanemasa Asano, Sobhy M. 
Abdelkader 

Home Load Disaggregation Using Deep Learning and Bayesian Optimization: A Case Study in 
Arctic Climate in Northern Norway ............................................................................................................... 1076 

Nasrin Kianpoor, Bjarte Hoff, Trond Østrem 

Analyzing Closed-Loop Control Methods in Domino Resonant Inductive Wireless Power Transfer 
System ............................................................................................................................................................ 1082 

Bayandy Sarsembayev, Seyed Saeid Heidari Yazdi, Sadjad Shafiei, Mostafa Kermani, Almaz 
Saukhimov, Mehdi Bagheri 

Effect of the Minimum Bid Size on the Wholesale Markets .......................................................................... 1088 
Simone Minniti, Thien-An Nguyen-Huu, Trung Thai Tran, Minh-Quan Tran, Phuong Hong 
Nguyen 

Experimental Study and Comparison of Switching Loss Behavior of Si IGBT and SiC MOSFET in 
Dual Active Bridge Series Resonant Converter .............................................................................................. 1094 

Onkar Bhakare, Kousik Ghosh, Surja Sekhar Chakraborty, Kamalesh Hatua 

Design of a Low-Voltage Mock-Up of a New Multi-Terminal Italian HVDC Transmission System ............. 1100 
Francesca Pizzimenti, Stefano Lauria, Fabio Giulii Capponi, Luca Buono, Francesco Palone, 
Roberto Spezie, Gabriele Tresso, Pierluigi Vacante 

Large-Signal Average Modeling of Two Decentralized Distributed Generations Based on Boost 
Converter ......................................................................................................................................................... 1106 

Roghayeh Gavagsaz-Ghoachani, Matheepot Phattanasak, Mohammad Afkar, Ehsan 
Jamshidpour, Serge Pierfederici 

Design of a Reduced Scale Prototype for a SiC-Based HVDC Hybrid Circuit Breaker for the New 
Italian HVDC Network .................................................................................................................................... 1112 

Francesca Pizzimenti, Stefano Lauria, Fabio Giulii Capponi, Luca Buono, Francesco Palone, 
Lorenzo Papi, Roberto Spezie, Pierluigi Vacante 



Loadability Curves for the New Terna's “5F” High Capacity Overhead Lines ............................................... 1118 
M. R. Guarniere, F. Palone, R. Spezie, L. Buono, L. Papi, G. Tresso, S. Lauria, M. Maccioni 

Preliminary Sizing and Operation Analysis of the DTT Electrical Network System ...................................... 1124 
Marzia Caldora, Matteo Manganelli, Maria Carmen Falvo, Simone Minucci, Alessandro 
Lampasi, Roberto Romano 

Enabling the Seamless Coordination and Synchronization of Microgrids Using Batteries ............................. 1130 
Diana P. Morán-Río, Javier Roldán-Pérez, Milan Prodanovic, Aurelio García-Cerrada 

The Role of Renewable Energy Generation in Electric Vehicles Transition and Decarbonization of 
Transportation Sector ...................................................................................................................................... 1136 

Qais Ali, Maria Luisa Di Silvestre, Pio Lombardi, Eleonora Riva Sanseverino, Gaetano Zizzo 

Non-Intrusive Load Monitoring (NILM) Using Deep Neural Networks: A Review ....................................... 1142 
Mohammad Irani Azad, Roozbeh Rajabi, Abouzar Estebsari 

Applicability of Hybrid Power Systems for Fishing Vessels ........................................................................... 1148 
Marija Korican, Nikola Vladimir, Tatjana Haramina, Krešimir Vuckovic, Neven Alujevic 

A Model for Estimating the Energy Demand of the EV Charging Stations in an Urban Area ........................ 1154 
Alessio Melis, Giuditta Pisano, Fabrizio Pilo, Simona Ruggeri 

Real-World Data-Driven Electric Vehicle Charge and Discharge Planning with Deep Q-Network ................ 1160 
Kosaku Nakano, Kenji Tanaka 

Sequence-To-Sequence Model with Transformer-Based Attention Mechanism and Temporal 
Pooling for Non-Intrusive Load Monitoring ................................................................................................... 1166 

Mohammad Irani Azad, Roozbeh Rajabi, Abouzar Estebsari 

Time-Of-Use Tariff with Local Wind Generation ........................................................................................... 1171 
Abouzar Estebsari, Aaron Gillich, Roozbeh Rajabi 

Various Aspects of Energy Transition: Technologies, Economy, and Social Synergies to Sustainable 
Future .............................................................................................................................................................. 1176 

Elzbieta Jasinska, Marek Jasinski, Zbigniew Leonowicz, Luigi Martirano, Radomir Gono, 
Michal Jasinski 

Optimal Power Dispatch and Load Scheduling for Multi-Energy Community with Fuel Cell 
Combined Heat and Power .............................................................................................................................. 1180 

Leehter Yao, J. C. Teo 

PV Advancements & Challenges: Forecasting Techniques, Real Applications, and Grid Integration 
for a Sustainable Energy Future ...................................................................................................................... 1186 

Michal Jasinski, Zbigniew Leonowicz, Jan Jasinski, Luigi Martirano, Radomir Gono 

Microgrids in View of Forecasting and Management – Challenges & Opportunities Considering 
Emerging Technologies Integration ................................................................................................................. 1191 

Lukasz Jasinski, Jacek Rezmer, Zbigniew Leonowicz, Luigi Martirano, Michal Jasinski 

Analysis of Overhead Line Rating Forecasting in a IEEE-24 Bus System Network ...................................... 1195 
Paula Castillo, Igor Albizu, Miren T. Bedialauneta, Elvira Fernandez, Patricio Barbecho 

FPGA-Based Acceleration of a Neural Network for Symbol Classification with Hardware-
Optimised Multiplier Implementation ............................................................................................................ 1201 

Lakshay Chandna, Megha Sharma, Kushik Agarwal, Anup Kumar Mandpura, Himanshu 
Singh 



On the Effect of Partially Interconnected Grounding Systems in Wind Farms on Lightning 
Transients ....................................................................................................................................................... 1206 

Omid Homaee, Mohammad Javad Nasiri, Michal Jasinski, Zbigniew Leonowicz 

Virtual Instrumentation and Torque Estimator for the Drive and Control of the Switched Reluctance 
Machine ........................................................................................................................................................... 1211 

Ricardo Tirone Fidelis, Victor Henrique Da Cunha Faria, Ghunter Paulo Viajante, Eric Nery 
Chaves, Marcelo Escobar De Oliveira, Luciano Coutinho Gomes 

Microgrid Energy Management System with Cost Minimization .................................................................. 1217 
Mina Bekheet, Vishnu Suresh, Zbigniew Leonowicz 

Leather Industry and Sustainable materials-Cost-Benefit Analysis ................................................................ 1222 
Claudia Monica Dumitra, Razvan Mihai Dobrescu, Georgiana Moiceanu, Corina Ionela 
Dumitrescu, Augustin Semenescu 

Static Security Assessment for Smart Microgrids Based on Unstable Working Points Clustering ................ 1228 
Giulia Amato, Enrico Elio De Tuglie, Angelo Martella, Pasquale Montegiglio, Desiré 
Rasolomampionona, Hung-Yu Pai 

Broadband Radiometers for the Assessment of Workers' Exposure to UV Radiation: Comparison of 
Measurement Results Obtained with Different Devices ................................................................................. 1234 

Fabio Bisegna, Chiara Burattini, Laura Pompei, Michele Rocca, Francesco Leccese, 
Giacomo Salvadori, Masimo Borra, Andrea Militello 

Application of Consensus Algorithm in Clustering of Distributed Generation Systems for Wide-
Area Management and Control ....................................................................................................................... 1240 

Amin Sharafi, Arash Vahidnia, Mahdi Jalili 

Lightning Electromagnetic Fields Above Perfectly Conducting Ground: A Review ...................................... 1246 
Alice La Fata, Martino Nicora, Daniele Mestriner, Riccardo Aramini, Renato Procopio, 
Massimo Brignone, Federico Delfino 

Electrospinning of Polysulphone to Fabricate Anion Exchange Membrane for Cost-Effective Water 
Electrolysis ..................................................................................................................................................... 1252 

Somayyeh Rakhshani, Rodolfo Araneo, Antonio Rinaldi, Alfonso Pozio 

A Hybrid Multi-Model Ensemble Feature Selection and SVR Prediction Approach for Accurate 
Electric Vehicle Demand Prediction: A US Case Study ................................................................................. 1256 

Fatemeh Marzbani, Ahmed Osman, Mohamed S. Hassan 

Assessment of the Indirect Lightning Performance of a Distribution Line .................................................... 1262 
Amedeo Andreotti, Nagananthini Ravichandran, Luigi D'Orazio, Domenico Villacci, Alberto 
Cerretti, Rodolfo Araneo, Erika Stracqualursi 

Propagation Characteristics of Inter-Sheath and Ground Modes on Subsea Buried Cables ........................... 1268 
Gianfranco Di Lorenzo, Erika Stracqualursi, Rodolfo Araneo, Jose Brandão Faria, Amedeo 
Andreotti, Massimo Marzinotto 

Finite Difference Time Domain Implementation of Leader Development Models for Lightning 
Studies ............................................................................................................................................................ 1274 

Erika Stracqualursi, Zacharias G. Datsios, Rodolfo Araneo, Pantelis N. Mikropoulos, Thomas 
E. Tsovilis 



3D FEM Simulation of Electrospinning Machine for the Study of Full-Scale Electrostatic Field on 
the Electrohydrodynamic Process .................................................................................................................. 1280 

Gianfranco Di Lorenzo, Erika Stracqualursi, Rodolfo Araneo, Alfonso Pozio, Antonio Rinaldi, 
Luis Alexander Hein 

Renewable Energy Communities for Sustainability: A Case Study in the Metropolitan Area of 
Rome .............................................................................................................................................................. 1285 

Edoardo Antonazzi, Gianfranco Di Lorenzo, Erika Stracqualursi, Rodolfo Araneo 

Power Electronic Converters Enabling the Power Sharing Solution in LVDC Smart Grids for the 
New Energy Communities .............................................................................................................................. 1291 

Riccardo Loggia, Francesca Pizzimenti, Alessandro Flamini, Andrea Massaccesi, Alessandro 
Galasso, Cristina Moscatiello, Luigi Martirano 

Real-Time PLC-Based Control for Microgrid Operations Using SCADA System ........................................ 1297 
Mostafa Kermani, Saram Abbasi, Erfan Shirdare, Luigi Martirano 

Stochastic Optimization of an Active Network Management Scheme for a DER-Rich Distribution 
Network Comprising Various Aggregators ..................................................................................................... 1303 

Olusegun Adeniji, Behzad Kazemtabrizi 

On the CIM Modelling Approach for the Frequency Estimation of a Power System Restoration 
Process ............................................................................................................................................................ 1309 

Roberto Benato, Sebastian Dambone Sessa, Francesco Sanniti 

Effectiveness of BESS in Improving Frequency Stability of an Island Grid .................................................. 1315 
Nguyen Hung Cuong, Tran Quoc Tuan, Yvon Basenger 

Enhance Demand Response Participants Performance Using a Personalized Recommendation 
Method ........................................................................................................................................................... 1321 

Cátia Silva, Pedro Faria, Zita Vale 

Demand Response-Based Model for an Energy Community Considering Members and Electric 
Vehicles Participation ..................................................................................................................................... 1327 

Ruben Barreto, Luis Gomes, Zita Vale 

Joint Optimization of Production and Maintenance for Effective Manufacturing Using a Genetic 
Algorithm ....................................................................................................................................................... 1333 

Bruno Mota, Pedro Faria, Carlos Ramos 

Hybrid System Optimization Model for Hydrogen Production, Case Study: South Africa ........................... 1339 
Esmeralda Mukoni, Karen S. Garner, Chantelle Van Staden 

Negative Sequence Power Based Fault Detection Scheme for Power Islands During Unbalanced 
Faults .............................................................................................................................................................. 1345 

Deepika Chhetija, Imran Khan, Zakir H. Rather, Suryanarayana Doolla 

Frequency Support Technologies Analysis for WECS in the Isolated Grid System of Gran Canaria ............ 1350 
Carolina Nicolás-Martín, David Santos-Martín, Mónica Chinchilla-Sánchez, Jorge Martínez-
Crespo 

1D Control Model of a Hydrogen-Powered Vehicle for Race Strategy Optimization .................................... 1356 
Giuseppe Pio Tempone, Matteo De Carlo, Massimiliana Carello 

Corona Activity on Single-Circuit Overhead Transmission Lines Under Variable Altitude ........................... 1362 
Evanthia I. Bousiou, Pantelis N. Mikropoulos, Vasileios N. Zagkanas 



Short-Term Forecasting for Load and Solar Generation in Electrical Distribution Networks ........................ 1367 
Quoc Tuan Tran, Thien Phong Tran, Hoang The Tran, Van Phuong Vo, Thanh Viet Dinh, 
Thanh Son Tran 

Vibration Analysis Method of Windings for Transformer Condition Monitoring .......................................... 1373 
Cassiano Linhares, Helena Lopes, Cristiano Coutinho, Hélder Mendes, José Meireles 

Numerical Simulations of Polymeric Dielectric Polarization Current: Sensitivity Analysis .......................... 1384 
Fabio Ragazzi, Arturo Popoli, Giacomo Pierotti, Paolo Seri, Andrea Cristofolini 

FEVER – Fem Electrothermal solVER: Application to an HVDC Joint ........................................................ 1390 
Giacomo Pierotti, Arturo Popoli, Fabio Ragazzi, Bassel Diban, Andrea Cristofolini, Giovanni 
Mazzanti 

Inductive Interference from HVAC Power Lines on Metallic Pipelines Using FLARE - Finite 
eLement Analysis for Electromagnetics ......................................................................................................... 1396 

Arturo Popoli, Fabio Ragazzi, Giacomo Pierotti, Andrea Cristofolini 

Case Study: Optimization Tools for the Operational Dispatch of a Hybrid Power Generation 
System to Reduce Diesel Fuel Consumption .................................................................................................. 1402 

Daniel Felipe Sempertegui-Tapia, Cesar Alberto Ayma-Ramos, Filiberto Soto Encinas, Renan 
Orellana Lafuente 

Day-Ahead Residential Customer Load Forecasting Using Prophet .............................................................. 1408 
M. A. R Shaon, Y. Baghzouz 

Optimization Solutions in Energy Management Systems for Public Smart Lighting Applications ................ 1412 
Franz Cabezas, Alfonso Marchan, Hector F. Chinchero, J. Marcos Alonso, Javier Ribas, 
Pablo Quintana-Barcia 

A Novel Hybrid Single-Phase Modular Multilevel Inverter Topology with Enhanced Number of 
Levels Per Number of Devices ....................................................................................................................... 1418 

Mohammad Farsijani, Sohrab Abbasian, Hossein Hafezi 

Misalignment-Resilient Control Scheme for Bidirectional Power Transfer in IPT Systems .......................... 1424 
Fco. Javier López-Alcolea, Alfonso Parreño-Torres, Emilio J. Molina-Martínez, Javier 
Vázquez, Pedro Roncero-Sánchez 

LSTM-Based Network for Current Harmonic Distortion Time Series Forecasting ....................................... 1430 
Joaquin Garrido-Zafra, Aurora Gil-De-Castro, Antonio Calleja-Madueño, Matias Linan-
Reyes, Im Moreno-Garcia, Antonio Moreno-Munoz 

Sharing-Cost Factors for a Community of PV Prosumers with Battery Storage ............................................ 1436 
Jorge Barba, Sebastian Martin 

Adaptive Model Predictive Control for Large-Scale Coordinated PEV Recharging ...................................... 1442 
Francesco Liberati, Emanuele De Santis, Alessandro Di Giorgio 

Stochastic Programming Versus Chance-Constrained Optimization for Optimal Rescheduling of 
Microgrids in Hierarchical Multi-Microgrid Systems .................................................................................... 1448 

Seyed Farhad Zandrazavi, Alejandra Tabares, John Fredy Franco, Miadreza Shafie-Khah, 
João Soares, Zita Vale 

Co-Simulation Strategy for Photovoltaic Power Prediction and Validation of Digital Twin .......................... 1454 
Daud Mustafa Minhas, Muhammad Usman, Georg Frey 



Impact of Distributed Energy Resources on Power Distribution Systems: A Simulation Study on 
Energy Transition ........................................................................................................................................... 1460 

Leonardo Nozari Da Silva, Gustavo Scherer Djambolakdjian, Daniel Da Silva Gazzana, 
Renato Gonçalves Ferraz, Fábio Fedrizzi Vidor 

Frequency Measurement Techniques for Power System Protection and Control Applications ...................... 1464 
Farnam Hojatpanah, Firouz Badrkhani Ajaei 

Performance and Economic Comparison of String and Central Inverter Systems ......................................... 1470 
Sonia Leva, Fabio Peng Yu Hu, Enrico Lamanna 

Probabilistic Microgrid Economic Dispatch Via Economic Model Predictive Control Considering 
Weather and Load Data Uncertainty ............................................................................................................... 1476 

Maral Shadaei, Faegheh Moazeni, Javad Khazaei 

Inclusion of HVDC Links in the Paduan Three-Phase Power Flow (PFPD_3P) ............................................ 1482 
Roberto Benato, Giovanni Gardan, Luca Rusalen 

Fuse-Based Protection System in a DC-Microgrid for Fast-Charging Applications: Sizing and 
Implications .................................................................................................................................................... 1488 

Riccardo Ramaschi, Sonia Leva, Alberto Gobessi, Marco Mauri 

Impact of Energy Pricing Regimes on Production Schedules Under Solar-Hydro Hybridization .................. 1494 
Jiehong Kong, Alexandra Jane Sheppard, Hanne Nøvik, Øyvind Engelstad, Bjørnar Fjelldal, 
Gro Klæboe, Hans Ivar Skjelbred 

Decentralized Wind Power Plant Contribution to Primary Frequency Control .............................................. 1500 
Angel Molina-García, Ana Fernández-Guillamón, Guillermo Martínez-Lucas, José Ignacio 
Sarasua-Moreno 

Daylight Performance and Lighting Energy Savings of Amorphous and Crystalline Silicon Solar 
Cells in an Architecture Studio ....................................................................................................................... 1505 

Aybüke Taser, Z. Tugçe Kazanasmaz 

Long-Term Hourly Cooling Load Forecasting Through Combination of Global-Domain and Sub-
Domain ............................................................................................................................................................ 1511 

Hangyu Che, Masafumi Kinoshita, Shiyu Lu 

Partial Discharge Diagnostics of High Voltage Instrument Transformers – Case Study ................................ 1517 
Michal Kunicki, Ondrej Kabot, Michal Koziol 

Evaluation of Solar and Lunar Eclipse Impacts on Danish Power System as a Case Study ........................... 1522 
Hamed Kheirandish Gharehbagh, Sajjad Miralizadeh Jalalat, Navid Bayati, Thomas Ebel 

A Theoretical Analysis of the Direct Flux Control Technique for Inter-Turns Short-Circuits in 
PMSMs ........................................................................................................................................................... 1527 

Fabio Corti, Francesco Grasso, Marco Pratelli, Luca Pugi, Emanuele Grasso, Matthias 
Nienhaus 

Potential of Morocco in Energy Generation from Agricultural Residues ....................................................... 1533 
Meisam Mahdavi, Augustine Awaafo, Konrad Schmitt, Francisco Jurado, David Vera 

Effect of Demand Side Pattern on Feeder Switching and Reactive Power Compensation in 
Distribution Networks .................................................................................................................................... 1539 

Meisam Mahdavi, Konrad Schmitt, Francisco Jurado, Augustine Awaafo 



Experimental Analysis of the Effect of Static Yaw Error on Wind Turbine Nacelle Anemometer 
Measurements ................................................................................................................................................. 1545 

Davide Astolfi, Linyue Gao, Ravi Pandit, Jiarong Hong 

Modelling Battery Packs of Real-World Electric Vehicles from Data Sheet Information .............................. 1551 
Raimondo Gallo, Alessandro Aliberti, Edoardo Patti, Tommaso Monopoli, Marco Zampolli, 
Rémi Jaboeuf, Tosco Paolo 

Digital Real-Time Power System Co-Simulation Via Distributed Transmission Line Model ........................ 1557 
Luca Barbierato, Steffen Vogel, Daniele Salvatore Schiera, Enrico Pons, Lorenzo Bottaccioli, 
Antonello Monti, Edoardo Patti 

A Proactive Stochastic Framework for Cyber-Physical Power Systems Security .......................................... 1563 
Touria El Mezyani, O. Patrick Kreidl, Arturo S. Bretas 

Comparative Analysis of the Energy Performance of Floating and Ground-Mounted Photovoltaic 
Power Plants ................................................................................................................................................... 1568 

Arsenio Barbón, Luis Bayón, Javier Aparicio-Bermejo, Covadonga Bayón-Cueli 

Impact of Permanent Magnet Aging on the Performance of Synchronous Motors for Traction 
Applications.................................................................................................................................................... 1573 

Vasco P. Melo, Pedro P. C. Bhagubai, João F. P. Fernandes, P. J. Costa Branco 

Renewable Source Power Quality in Italian Grid by Paduan Three-Phase Power Flow PFPD_3P ............... 1579 
Roberto Benato, Giovanni Gardan, Luca Rusalen 

PSFB DC-DC Converter Control Technique for DC Microgrid Application ................................................. 1585 
Mohd Alam 

Voltage Control of Microgrid Using Co-Simulation Between Powerfactory and FMUs in Matlab ............... 1590 
Minh Tri Le, Quoc Tuan Tran, Yvon Besanger 

Renewable Power Routing from a DC Microgrid to an Industrial Cluster ..................................................... 1596 
Andrea Alessia Tavagnutti, Alessandro Cecon, Daniele Bosich, Giorgio Sulligoi 

Application of Hall Position Sensor in Control and Position Estimation of PMSM - A Review ................... 1601 
Milad Akrami, Ehsan Jamshidpour, Vincent Frick 

A Comparative Study on the Dielectric Properties of Mineral Oils and Natural Esters ................................. 1607 
Andrés Montero, Diego García, Belén García, Juan Carlos Burgos 

A Ground Fault Location Method for DC Railway Systems .......................................................................... 1613 
José M. Guerrero, Daniel Serrano-Jiménez, Kumar Mahtani, Carlos A. Platero 

Ground Fault Detection Method for DC Microgrids Based on Switching Grounding Connections .............. 1619 
José M. Guerrero, Itxaso Aranzabal Santamaría, Julen Gómez-Cornejo Barrena, Pablo Eguía 
López, Carlos A. Platero 

Author Index 
 




