
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
IEEE Catalog Number: 

ISBN: 

CFP2336B-POD 

979-8-3503-4838-5 

2023 International Conference 

on Clean Electrical Power 

(ICCEP 2023) 

Terrasini, Italy 

27-29 June 2023 

Pages 1-468 

1/2 



 

 

 

 

 

 

 

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:   CFP2336B-POD 

ISBN (Print-On-Demand):  979-8-3503-4838-5 

ISBN (Online):   979-8-3503-4837-8 

ISSN:                            2471-6189 

 

           

 

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 
 
DRT-Based SoC Estimation for Commercial Li-ion Battery Pack ....................................................................... 1 

Pietro Iurilli, Nelson Koch, Rafael E. Carrillo, Claudio Brivio 

Thermo-Electrochemical Simulations in SPICE of Li-Ion Batteries Under Active Charge Balancing ................ 8 
P. Guerriero, A. P. Catalano, C. Scognamillo, M. Dhimish, S. Daliento, V. D’Alessandro 

Li-Ion Battery Internal Temperature Estimation Using Electrochemical Impedance Spectroscopy ................... 13 
Shubham Bhoir, Guillaume Thenaisie, Mario Paolone 

Quantum Chemical Investigation of Thermotropic Ionic Liquid Crystals to Predict Phase Transition 
Temperatures ...................................................................................................................................................... 20 

Erin Makara 

Climate Change and Building Energy Systems: Implications and Mitigation Strategy for Somalia .................. 29 
J. Litardo, C. Del Pero, F. Leonforte, N. Aste 

Cluster Data Organization for Decentralized Grid Operation Based on Clustering Power System 
Approach ............................................................................................................................................................ 37 

A. Schmelter, E. Ortjohann, D. Holtschulte, J. Andreas, T. Premgamone, S. Loanka, J. 
Kortenbruck, D. Morton 

Grid Node-Orientated State Estimation for Dynamic Power System Operation at Distribution 
Networks with Clustering Power Systems Approach ......................................................................................... 46 

D. Holtschulte, E. Ortjohann, A. Schmelter, J. Kortenbruck, T. Premgamone, S. Loanka, J. 
Andreas 

Interpretable Data-Driven Methods from Building Design to Operation - HEART Project Case 
Study................................................................................................................................................................... 56 

M. Manfren, C. Del Pero, F. Leonforte, N. Aste, R. S. Adhikari 

Online Battery Pack Electrochemical Impedance Spectroscopy Measurement Using a Three-Phase 
Neutral Point Clamped Converter ...................................................................................................................... 63 

K. Liu, G. I. Orfanoudakis, S. M. Sharkh, A. J. Cruden 

Management and Control of Short-Term Energy Storage Systems in Electric Ship .......................................... 70 
F. Hardan, P. Tricoli 

Design of a Battery Pack for the Power System of an All-Electric Aircraft by Cell Characterization ............... 76 
Giuseppe Bossi, Andrea Floris, Nicola Campagna, Rosario Miceli, Alfonso Damiano 

A Techno-Economic Analysis of a Hybrid Energy Storage System for EV Off-grid Charging ......................... 83 
A. Dascalu, E. J. Fraser, Y. Al-Wreikat, S. M. Sharkh, R. G. A. Wills, A. J. Cruden 

DC Microgrid Based Power System for Marine Vessels .................................................................................... 91 
Galina Mirzaeva, Dmitry Miller, Steve Mitchell, Douglas Carter, Alan Steber 

Analyzing the Impact of Coordinated Charging of Electric Vehicles on the Power System .............................. 97 
H. Palahalli, C. Diaz-Londono, P. Maffezzoni, G. Gruosso 

Genetic Algorithm for the Identification of the Equivalent Interconnected European Power Grid .................. 103 
G. M. Tina, C. F. Nicolosi, A. Augello, D. Stefanelli 



Grid Impedance Measurement for Distribution Networks with Three-Phase Untransposed Model 
Parameters ......................................................................................................................................................... 112 

T. Premgamone, E. Ortjohann, J. Kortenbruck, A. Schmelter, D. Holtschulte, S. Loanka, J. 
Andreas 

Simplified FPGA Implementation of Synchrophasor Measurement for PMUs in Distribution 
Networks .......................................................................................................................................................... 122 

T. Premgamone, E. Ortjohann, A. Schmelter, J. Kortenbruck, D. Holtschulte, S. Loanka, J. 
Andreas 

Distribution Network Topology Identification by PMU-Based State Estimation ............................................. 130 
F. Conte, F. D’Agostino, B. Gabriele, S. Massucco, F. Silvestro 

Output Current Control for Two-Switch Boost Buck Converters in Fuel Cell Applications for DC 
Microgrids ........................................................................................................................................................ 136 

Pedro Andrade, Fernando Bento, Adérito Neto Alcaso, Antonio J. Marques Cardoso 

3-Phase 7-Level Multiplexed Converter for Medium-Voltage AC Applications .............................................. 141 
Pier Paolo Bembich, M. Di Benedetto, A. Lidozzi, L. Solero, T. Meynard 

Optimization of Bidirectional DC-DC Buck-Boost Converter with Non-ideal Magnetic Coupling ................ 147 
A. Rodríguez-Lorente, A. Barrado 

An Improved Modulation Strategy for a Four-Switch Buck-Boost Converter with Reduced Current 
Ripple ............................................................................................................................................................... 154 

Víctor Díaz, Andrés Barrado, Antonio Lázaro, Pablo Zumel 

Evaluation of Triple Active Bridge for Power System of an All-Electric Aircraft. .......................................... 161 
Giuseppe Bossi, Mauro Boi, Nicola Campagna, Rosario Miceli, Alfonso Damiano 

A Feasibility Study of Using MV and LV Distributed Energy Resources Flexibility in a TSO/DSO 
Coordination Perspective: The Case Study of Milan, Italy .............................................................................. 167 

A. Bosisio, A. Berizzi, C. Mosca, C. Vergine, D. Castiglioni, A. Morotti 

Optimal End-Users Electrification Management: A BESS-based DSO Approach to Support 
Distribution Grid Planning and Delay Network Reinforcement ....................................................................... 176 

B. Greco, A. Bosisio, A. Cirocco, G. Iannarelli, C. Boccaletti, L. Cavalletto 

Effects of Flexibility Provision from Power-To-Hydrogen Technology: A 2030 Scenario Analysis 
Applied to the Italian Case ............................................................................................................................... 182 

I. Serra, D. Siface 

Buildings as Batteries - Unlocking Grid Flexibility from Smart Management of Domestic Heating .............. 192 
A. S. Hedar, M. Zatti, F. Bovera 

Potential Arbitrage Revenue of Energy Storage System for MISO Energy Markets ....................................... 201 
M. Zubair, Taina N. Gadotti, M. B. C. Salles 

Techno-Economic Feasibility of Photovoltaic, BESS, Diesel and Hybrid Electrification for Off-grid 
Rural Systems in Algeria .................................................................................................................................. 207 

S. Fabozzi, G. Adinolfi, M. Valenti, G. Graditi, S. De Iuliis 

Combined Machine Learning and Weather Models for Photovoltaic Production Forecasting in 
Microgrid Systems ........................................................................................................................................... 216 

Amedeo Buonanno, Giampaolo Caputo, Irena Balog, Giovanna Adinolfi, Francesco 
Pascarella, Gianni Leanza, Salvatore Fabozzi, Giorgio Graditi, Maria Valenti 



The Role of Protection Systems in Smart Grids: The Protection Automation and Control 
Application ....................................................................................................................................................... 223 

G. Ferruzzi, V. Palladino, G. Adinolfi, M. Valenti, G. Graditi 

Secure Short-Term Load Forecasting for Smart Grids with Transformer-based Federated Learning .............. 229 
J. Sievers, T. Blank 

Multivariate Multi-Step Forecasting for Cable Pooling Applications .............................................................. 237 
Fachrizal Aksan, Przemyslaw Janik, Vishnu Suresh 

Harmonic Current Control in Symmetrical Components for Electronic Grid Regulator ................................. 245 
J. Kortenbruck, T. Premgamone, E. Ortjohann, D. Holtschulte, A. Schmelter, S. Loanka, J. 
Andreas 

Comparative Analysis of Three Phase Hybrid Transformerless Inverters for PV Applications ....................... 254 
A. Kumar, S. Ramasamy, M. Losito, G. Gatto 

An Open-End Winding Wind Generator with Integrated Energy Storage ........................................................ 260 
S. Foti, A. Testa, R. Testa, O. Giordano, G. Baia 

Advanced Control Analysis of Single Inductor Four Switch Non-Inverting Buck-Boost Converter 
for Energy Storage Units .................................................................................................................................. 267 

A. Ur Rahman, N. Campagna, A. O. Di Tommaso, R. Miceli, A. Damiano, A. Floris 

Voltage and Current Source Modular Multilevel Converters Comparison for PV Integration ......................... 273 
Marzio Barresi, Luigi Piegari, Riccardo Scalabrin, Politecnico Di Milano 

An Efficiency-Based Assessment Study to Allocate Second Life Battery Packs in a Grid-Connected 
Modular Multilevel Converter .......................................................................................................................... 282 

Marzio Barresi, Davide Del Giudice, Davide De Simone, Rafael Souza Baquero 

A New Resource Index for Tidal Stream Farm Sitting in Estuarine Areas ....................................................... 290 
D. M. Fouz, R. Carballo, I. López, B. Álvarez, G. Iglesias 

Multi-Criteria Analysis for the Determination of the Best Locations for the Wave Energy 
Exploitation in the Ria of Pontevedra ............................................................................................................... 295 

B. Álvarez, D. M. Fouz, I. López, R. Carballo 

Numerical Model of the Heat Transfer in an Offshore Photovoltaic Panel. Application to the 
Galician Cost (northwest Spain) ....................................................................................................................... 299 

P. Rubial Yáñez, M. I. Lamas Galdo, L. Castro Santos, A. Filgueira Vizoso 

Dynamic Model of the Seawater Low-Head Turbine for Wave Energy Conversion ........................................ 303 
Luigi Rubino, Pasquale Contestabile, Roberto Langella, Diego Vicinanza 

Power Control Structure of Doubly-Fed Induction Generator Supplied by Current Source Converter ........... 309 
M. Morawiec, P. Kroplewski, K. Blecharz, R. Ryndzionek 

Winding Function Approach Based Design of Novel Five-Phase Brushless Doubly Fed Induction 
Generator .......................................................................................................................................................... 316 

Roland Ryndzionek, Krzysztof Blecharz, Filip Kutt, Grzegorz Kostro, Michal Michna, Marcin 
Morawiec 

A New Turbine-Generator Integrated Concept Design for Screw-Turbine-Based Small Hydropower 
Plants ................................................................................................................................................................ 322 

Kirols Mansour, Mario Mezzarobba, Matteo De Martin, Alberto Tessarolo 



Hybrid Excited PM Synchronous Generators: Analysis, Design and Comparison .......................................... 327 
Luca Cinti, Nicola Bianchi 

Modular Battery System Management for Waterborne Transport Applications ............................................... 337 
M. Pastorelli, F. Mandrile, S. Musumeci, M. P. Martino 

Dynamic Multi-Scale Dual Kalman Filtering for State of Charge and Capacity Estimation on 
Lithium Titanium Oxide Cells for Traction Applications ................................................................................. 344 

Lorenzo Tiberi, Matthias Baur 

Online State of Health Estimation of Lithium-Ion Battery for Electric Vehicle ............................................... 355 
Simone Barcellona, Lorenzo Codecasa, Silvia Colnago, Luigi Piegari 

Advanced Modular Battery Management System for Next Generation of Research Platforms ....................... 362 
Juan Alberto Romero, Pol Paradell, Lluís Trilla 

EIS-Based Hysteresis Modelling of LFP Cells ................................................................................................. 372 
Guillaume Thenaisie, Claudio Brivio 

Simulation Model to Predict Thermal Runaway Propagation of Li-Ion Batteries in Power Tool 
Applications...................................................................................................................................................... 378 

J. Marin-Goncalves, V. Musolino, M. Dippon 

Demand Response Analysis of Industrial Consumers: A Brazilian Case ......................................................... 386 
L. F Massimo, M. B. C. Salles 

Review on Local Market Flexibility Projects, Main Characteristics and Barriers............................................ 392 
G. Viganò, G. Lattanzio, M. Rossi 

Investigating the Impact of High Penetration of Variable Renewable Generation on Electricity 
Prices of the Brazilian Power System ............................................................................................................... 402 

G. R. Oliveira, M. B. C. Salles 

Self-Consumption Configurations Analysis ..................................................................................................... 409 
F. Oliva, E. Gallo, M. Moretti, C. Moscatiello, L. Martirano, R. Faranda 

PV Ratio for Deep Renovation ......................................................................................................................... 416 
N. Aste, C. Del Pero, F. Leonforte, R. S. Adhikari 

Support Vector Classifiers with Different Kernel Functions to Detect Mismatching Conditions 
Affecting Photovoltaic Arrays .......................................................................................................................... 422 

M. Piliougine, G. Spagnuolo 

Dynamic Modeling of Si-Based Photovoltaic Modules Using Impedance Spectroscopy Technique ............... 430 
Monica De Riso, Ilaria Matacena, Pierluigi Guerriero, Santolo Daliento, Luis Enrique 
Garcia Marrero, Giovanni Petrone 

Challenges in Photovoltaic Parameter Identification Under Mismatching Conditions .................................... 436 
L. E. Garcia-Marrero, M. Piliougine, G. Petrone, M. De Riso, P. Guerriero, Eric Monmasson 

Numerical and Experimental Study of a Photovoltaic-Thermal (PVT) Solar Collector ................................... 445 
C. A. Figueiredo Ramos, A. Alcaso, Antonio J. Marques Cardoso 

Design Considerations on Modular WPT Charging Systems for Drones in Civil Applications ....................... 452 
Vincenzo Cirimele, Riccardo Mandrioli, Riccardo Torchio, Gianluca Gentile, Fabrizio 
Giulietti, Gabriele Grandi 



Insights on DAB Converter with Auxiliary Inductors ...................................................................................... 458 
Lohith Kumar Pittala, Riccardo Barbone, Riccardo Mandrioli, Vincenzo Cirimele, Mattia 
Ricco, Gabriele Grandi 

Automotive Battery Charging Based on Efficient Capacitive Power Transfer ................................................. 464 
Filippo Pellitteri, Nicola Campagna, Pierpaolo Granello, Rosario Miceli, Luigi Schirone 

Comparison of (N+1) Redundancy and Fault Tolerance Approaches in Single-Stage Series-
Connected Isolated MVAC to LVDC Converters ............................................................................................. 469 

Abualkasim Bakeer, Andrii Chub, Andrei Blinov, Sertac Bayhan, Dmitri Vinnikov 

Dual Active Bridge Converter Performance Optimization Depending on the Main Inductance Value ............ 475 
M. Carrasco, V. Díaz, M. Ferrigno, A. Barrado 

Revisiting the Synchronous Reference Frame Phase-Locked Loop from a System Theory Point of 
View ................................................................................................................................................................. 481 

B. Hammer 

Cable Pooling for Extending the Share of Renewable PV and Wind Generation - a Regional 
Perspective........................................................................................................................................................ 487 

Yang Li, Przemyslaw Janik, Harald Schwarz 

Experimental Assessment of Data-Driven Methods for Detecting Wind Power Ramps .................................. 492 
Fabrizio De Caro, Davide Astolfi, Alfredo Vaccaro 

Performance Estimation of Voltage Control with Distributed Generation ....................................................... 498 
C. Ventura, G. M. Tina, G. Maione, G. Jiménez Castillo 

Comparison of Frequency Domain Modelling Techniques for Assessing the Harmonic Emissions of 
Low Voltage Photovoltaic Plants ...................................................................................................................... 504 

A. Bracale, A. J. Collin, M. Ishaq, R. Langella 

Admittance-Based Modeling of Grid-Following Converters for Time-Domain Simulations of 
Multi-Converter Electrical Power Systems ...................................................................................................... 510 

Arash Safavizadeh, Taleb Vahabzadeh, Seyyedmilad Ebrahimi, Juri Jatskevich 

Multifunctional Energy and Power Server ....................................................................................................... 519 
J. Kortenbruck, E. Ortjohann, T. Premgamone, D. Holtschulte, A. Schmelter, S. Loanka, J. 
Andreas 

Impact of DC Power on the Small Signal Characteristics of Single-Phase Photovoltaic Inverters in 
Frequency Domain ........................................................................................................................................... 526 

E. Kaufhold, S. Müller, J. Meyer, J. Myrzik, P. Schegner 

DC Microgrid for Power Sharing Model: Control Techniques Analysis .......................................................... 532 
F. Oliva, S. Negri, C. Moscatiello, L. Martirano, R. Faranda 

Dynamic Analysis of Future Scenarios of Power Systems Dominated by Inverter-Based Renewable 
Resources ......................................................................................................................................................... 540 

G. Maione, P. Morey, M. Carpita, M. Bozorg, G. M. Tina 

The Role of Digitalization in Planning and Operation of Microgrids in Emerging Countries ......................... 546 
A. Dimovski, E. Ragaini, J. Barbieri, I. Sangiorgio, L. M. F. Albertini, M. Aghahadi, M. 
Mauri, R. Mereu, M. Merlo 

Smart Framework to Study Energy Transition in the Electric Grid .................................................................. 554 
H. Palahalli, M. Hemmati, F. Rossi, G. Storti Gajani, G. Gruosso 



Management of Braking Energy in Electric Vehicles Using Reinforcement Learning..................................... 559 
Valery Vodovozov, Zoja Raud, Eduard Petlenkov 

Global Positioning System Based Dual Axis Tracker for Solar Car ................................................................. 565 
Ziyad S. Almajali, Sana A. Aldmour 

Optimal Distributed Control of Hybrid AC/DC Grids ...................................................................................... 571 
Riccardo Lazzari, Alessio La Bella 

Sizing of BESS to Support Primary Frequency Control in a O&G FPSO with Wind Power 
Integration ........................................................................................................................................................ 579 

Cecília B. M. Mufalo, Bruna C. Lima, Liciane Otremba, Renato M. Monaro, Maurício B. C. 
Salles 

Study of Failures in Wind Turbines with Permanent Magnet Synchronous Generator .................................... 586 
J. M. Pérez-García, P. Eguia-López, E. Perea-Olabarria, A. Pujana-Goitia 

Control Design of a Single-Phase Bi-Directional Active Front End Converter ................................................ 592 
R. Tagliaretti, A. Polastri, N. Toscani, M. Sposito, A. Grittini, M. Rossi, F. Castelli Dezza 

Experimental Characterization of Rotary Transformer Prototypes for Wireless Power Transfer on 
Helicopters........................................................................................................................................................ 599 

N. Toscani, M. Brunetti, F. Bainotti, F. Galimberti, M. Mauri, M. S. Carmeli, F. Castelli Dezza 

Optimal Location of Distributed Generation to Reduce Power Losses ............................................................ 606 
P. Barbecho, I. Albizu, M. T. Bedialauneta, E. Fernandez, P. Castillo 

The Economic Feasibility of a Floating Offshore Wind Energy Farm Considering Different Steel 
Prices. the Case of Study of the Canary Islands ............................................................................................... 612 

Laura Castro-Santos, Pablo Rubial-Yáñez, Isabel Lamas-Galdo, David Cordal Iglesias, L. 
Piegari, P. Tricoli, Almudena Filgueira-Vizoso 

Coil-To-Coil Efficiency of ISS-Compensated Inductive Wireless Power Transfer Links Operating 
with Load-Independent Output Voltage at Fixed Frequency ............................................................................ 617 

A. Belenky, A. Chub, A. Kuperman 

Potential of Electrical Cells: The Effect of the Experimental Design on the Results ....................................... 622 
L. Jäntschi 

Battery and Supercapacitor-In-the-Loop Testing Using a Hybrid Power Supply System and 
Typhoon HIL Tools ........................................................................................................................................... 630 

Paula Serban, Sebastian Ursache, Mircea Ruba, Claudia Martis 

Electrical Load Profiles for Residential Buildings: Enhanced Bottom-Up Model (EBM) ............................... 635 
Riccardo Loggia, Alessandro Flamini, Andrea Massaccesi, Cristina Moscatiello, Alessandro 
Galasso, Luigi Martirano 

Defect Recognition Based on Radon Transform in Pentacene Organic Thin-Film Archimedean 
Interdigitated Spirals Transistor ........................................................................................................................ 641 

Grazia Lo Sciuto, Sivan Linde, Rafi Shikler, Pawel Kowol, Salvo Coco, Giacomo Capizzi 

Analytic, Structural, and Experimental Testing of Permanent Magnet Synchronous Machine 
Controller Using Typhoon HIL ........................................................................................................................ 647 

Sebastian Ursache, Paula Serban, Mircea Ruba, Claudia Martis 

Class-E2 Capacitive Wireless Power Transfer DC-DC Converter for LED Lighting Applications .................. 652 
L. Solimene, F. Corti, S. Musumeci, A. Reatti, C. S. Ragusa 



Design and Testing of a Demonstrative BIPV Façade Manufactured with Novel Glass-Free Colored 
Lightweight PV Modules.................................................................................................................................. 657 

F. Lisco, G. Cattaneo, A. Virtuani, N. Aste, C. Del Pero, F. Leonforte, M. Despeisse, C. Ballif, 
A. Miglioli 

The Role of Storage and Flexible Demand in Coordinated Network Planning ................................................ 663 
I. Faifer, M. Rossi, M. Rossini, G. Lattanzio, D. Siface, G. Migliavacca 

Severity Factor and Reliability Trend Evaluation of the Italian Transmission Lines ....................................... 671 
L. Cristaldi, M. Faifer, C. Laurano, R. Ottoboni, S. Toscani, M. Zanoni 

Prediction and Analysis of Power Consumption and Power Loss at Industrial Facilities ................................ 678 
Elena Ivanovna Gracheva, Ibatullin Eduard Elsovich, Tatiana Sinyukova, Stanimir Valtchev, 
Rosario Miceli, Nicola Campagna 

Reliability and Overload Capacity of Power Transformers .............................................................................. 684 
Elena Ivanovna Gracheva, Renata Maratovna Petrova, Tatiana Sinyukova, Stanimir Valtchev, 
Rosario Miceli, Massimo Caruso 

Simulation of the Functional Characteristics of Low-Voltage Switching Devices, Based on the 
Example of Automatic Circuit Breakers ........................................................................................................... 690 

Almaz Radikovich Petrov, Elena Ivanovna Gracheva, Tatiana Sinyukova, Stanimir Valtchev, 
Rosario Miceli, Aqeel Ur Rahman 

Power Production by Gravitomagnetic Effect on a Rotating Mass .................................................................. 696 
A. Iadicicco, G. Langella, L. Verolino 

Methods for Increasing the Technical Resource of Electrical Equipment of Powerful Irrigation 
Pump Stations of the First Lift ......................................................................................................................... 701 

Shakhboz Dadabaev, Elena Gracheva, Ismoil Ismoilov, Stanimir Valtchev, Rosario Miceli 

Comparison Between Voltage Oriented Control and Synchronous Power Control for Grid-
Connected Inverter Applications ...................................................................................................................... 708 

R. Miceli, C. Nevoloso, G. Scaglione, G. Schettino, G. Sorrentino, F. Viola 

Potential and Methods of Integrating Solar Cells into Vehicles ....................................................................... 715 
Hamid Samadi, Guido Ala, Valerio Lo Brano, Pietro Romano, Fabio Viola, Rosario Miceli 

Single-Phase Resonant DC Link Inverter with Integrated Isolation for PV Generators ................................... 721 
S. Foti, S. De Caro, A. Oteri, T. Scimone, A. Testa 

Implementation of a Switching Matrix Operating PV Field-Storage Interconnection ..................................... 729 
Giovanni Cipriani, Chiara Sefora D’Amaro, Vincenzo Di Dio, Rosario Miceli, Filippo 
Pellitteri 

Numerical Analysis of Magnetic Gearbox for Small Wind Turbine ................................................................. 735 
A. Amoresano, L. P. Di Noia, R. Rizzo, S. Roscioli 

Impacts of the Energy Transition on Voltage Dips in the Medium Voltage Networks ..................................... 740 
Roozbeh Torkzadeh, Vladimir Cuk, Sharmistha Bhattacharyya, Sjef Cobben 

Hydrogen Concentration Tracking in a Dynamic Hydrogen-Enriched Natural Gas System Based on 
Electrical Analogy ............................................................................................................................................ 746 

Yifei Lu, Thiemo Pesch, Andrea Benigni 

3-Phase Boost Rectifier Condition Health Monitoring Based on Digital Twin Technique ............................... 752 
G. Di Nezio, M. Di Benedetto, A. Lidozzi, L. Solero 



Evaluation of CO2 Emissions Reduction in Diesel-Electric Trains with Advanced Batteries .......................... 758 
A. H. Batista, D. F. Pereira, G. G. T. T. Vieira, M. B. C. Salles, J. S. Naturesa 

Control of a Solid Oxide Electrolysis System for Hydrogen Generation from Solar Power and 
Thermal Energy Storage ................................................................................................................................... 765 

E. Crespi, D. Ragaglia, F. Panaccione, M. Testi 

Digital Low-Voltage Distribution Platform for Dynamic System Operation Based on the Clustering 
Power Systems Approach ................................................................................................................................. 775 

E. Ortjohann, D. Holtschulte, T. Premgamone, A. Schmelter, J. Kortenbruck, S. Loanka, J. 
Andreas 

Design and Sizing of Power Conversion System with Energy Storage for Improved PV-Electrolyzer 
Energy Coupling ............................................................................................................................................... 784 

L. Palma, B. Molina, A. Díaz 

Literature Review - Mobile Electric Storage System (MESS): Use Cases and Applications ........................... 789 
Alessandro Saldarini, Michela Longo, Morris Brenna, Seyed Mahdi Miraftabzadeh 

Fair Reinforcement Learning Algorithm for PV Active Control in LV Distribution Networks ........................ 796 
Maurizio Vassallo, Amina Benzerga, Alireza Bahmanyar, Damien Ernst 

Distributed Generation Photovoltaic: Diffusion Modeling and Economic Impacts on the Utilities’ 
Revenues in Brazil ............................................................................................................................................ 803 

A. N. Queiroz Netto, L. F. C. Simone, M. B. C. Salles 

Methanol Fuelled Hybrid Propulsion System for a Charter Yacht ................................................................... 810 
M. Altosole, F. Balsamo, Luigia Mocerino, F. Scamardella 

Energy Recovering from Regenerative Braking in DC Railway System ......................................................... 818 
A. Delle Femine, D. Gallo, C. Landi, M. Luiso 

Integration and Management of Renewable Energy Sources in an Electric Vehicle Charging Station 
Using a DC nanoGrid ....................................................................................................................................... 824 

Daniele Menniti, Anna Pinnarelli, Nicola Sorrentino, Pasquale Vizza, Giovanni Brusco 

Wind and Temperature Effects on Long-Term Degradation Within a Utility-Scale PV Plant in a 
Semi-Arid Region ............................................................................................................................................. 830 

F. M. Daniel-Durandt, A. J. Rix 

On the Use of Spectral Clustering for Coherent Areas Estimation ................................................................... 837 
F. Bonavolontà, G. M. Giannuzzi, D. Lauria, A. Liccardo, C. Pisani, S. Tessitore 

State of the Art Surge Protection Device Research and Its Application to Photovoltaic Plants ....................... 846 
Hermé C. Smit, Arnold J. Rix 

Tackling Risks in the Supply Chain of Rare Earth-Based Permanent Magnets Used in Electrical 
Generators ........................................................................................................................................................ 852 

P. A. Jula, B. Mákszem, T. Gaidamac, D.-C. Popa, L. Szabó 

On the Global Harmonic and Supraharmonic Emission of an Electric Vehicle Charging Station: 
Investigation of Aggregation and Diversity ...................................................................................................... 858 

A. Bracale, P. Caramia, G. M. Casolino, P. De Falco, I. Hussain, P. Varilone, P. Verde 

Investigating a Fuel Cell as a Combined Heat and Power for a House in Sweden ........................................... 864 
T. S. Andrade, S. K. N. Ramakrishna, T. Thiringer 



Incipient Fault Detection in Wind Turbine Induction Generators Based on Low Frequency Current 
Injection ............................................................................................................................................................ 868 

S. Foti, A. Testa, C. Caruana, C. Spiteri Staines, H. H. Khan 

Viable Approaches for the Electrification of a Ferry Operating in the Strait of Messina ................................. 876 
G. Baia, S. Foti, A. Testa, H. H. Khan, S. De Caro, M. Vecchio 

Harmonic and Supraharmonic Emissions of the Electric Vehicle Chargers in Distribution Networks ............ 883 
A. Bracale, P. Caramia, G. M. Casolino, P. De Falco, I. Hussain, P. Varilone, P. Verde 

Resonance Active Damping Methods for Grid-Connected Inverters: Robustness Assessment Based 
on Sensitivity Function ..................................................................................................................................... 889 

R. A. Mastromauro 

DFIG Capability Under Weak Grid Connection and Different Reactive Power Control Modes ...................... 896 
Emanuele Fedele, Davide Lauria, Renato Rizzo 

Photovoltaics in Circular Economy: Future PV Waste Projections for Different Scenarios ............................. 903 
R. S. Adhikari, N. Aste, C. Del Pero, F. Leonforte, F. Sfolcini, K. Diab 

Consequences of Propeller Failure on Multiphase Synchronous Motors in Clean Aircraft 
Propulsion .......................................................................................................................................................... 911 

G. Brando, A. Dannier, A. Del Pizzo, L. P. Di Noia 

Cluster Data Communication for Decentralized Grid Operation Based on Clustering Power System 
Approach .......................................................................................................................................................... 916 

A. Schmelter, E. Ortjohann, D. Holtschulte, T. Premgamone, J. Andreas, S. Loanka, J. 
Kortenbruck, D. Morton 

Determining the Shunt Resistance of Individual Subcell in Tandem Perovskite Solar Cells ........................... 924 
I. Matacena, L. Lancellotti, P. Delli Veneri, S. Daliento, P. Guerriero 

Energy Profile Characterization of Electric Vehicle Charging Stations Based on Clustering 
Techniques ........................................................................................................................................................ 929 

A. Bracale, P. Caramia, P. De Falco, L. P. Di Noia, R. Rizzo 

Author Index 
 




