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WELCOME TO ICREPQ’24

On behalf of the Steering Committee and the Local Organizing Committee we want to
give you a very warm welcome to ICREPQ’24 and to Bilbao.

The safety and health of our participants is our number one priority for that reason we
have permitted that many of the presentations can be online.

Our International Programme Committee has selected a high quality 160 papers
(among 242 proposals) from which 149 will be presented at the Conference, 54 at oral
sessions and 95 at poster sessions, during the three days of the conference. All of
these papers are included in the final program. Also five keynotes will be presented in
plenary sessions and we’ll have also two exhibit spaces of OPAL-RT Technologies and
POWERSIDE.

ICREPQ’24 covers the whole range of problems and solutions especially concerning
with renewable energies and power quality and all the papers have direct relationship
with these two fields of research and practical work.

We would like to thank all the authors, session chairmen, participants without papers
and the International Scientific Committee members who have made important
contributions by reviewing the proposals.

In addition to the technical sessions, a number of social events have been arranged.
On Wednesday evening, June 26", at about 19:00 H, we’ll have the Civic Reception
at Bilbao City Hall and after that, at about 20:00 H, we’ll can enjoy the Welcome
Dinner at Hotel Barceld Bilbao Nervion Restaurant and on Thursday, June 27, 20:00
H, will take place the Conference Dinner at the Hotel Carlton Restaurant. On Friday,
June 28", after the Farewell Lunch, from 14:30 H (just near Puppy) to 20:30 H we will
enjoy the Cultural Visit to Bilbao, for to visit the most important monuments of the
City.

We hope that you will find the conference intellectually stimulating and that you will
make many fruitful personal contacts during the conference.

Best regards,

Prof. Manuel Pérez-Donsién Prof. Inmaculada Zamora Belver
Chairman of the Steering Committee Chairwoman of the Local Committee
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ORGANISED BY:

The “22" International Conference on Renewable Energies and Power Quality
(ICREPQ'24)", is organized by:

- European Association for the Development of Renewable Energy, Environment and
Power Quality (EA4EPQ)

- University of the Basque Country

- University of Vigo
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CONFERENCE LANGUAGE

The Conference language is English. All papers and presentations should be made in
English.

OBJECTIVES AND TOPICS

The intention of the organisers is to give an opportunity to academics, scientists,
engineers, manufacturers and users from all over the world to come together in a
pleasant location to discuss recent development in the areas of Renewable Energies
and Power Quality.

The “22" International Conference on Renewable Energy and Power Quality
(ICREPQ"24)”, will be structured in:

- Plenary Sessions: Presentations of about 45 minutes (35 minutes for the
presentation and 10 minutes for questions).

- Oral Sessions: Presentations in-person or on-line of about 15 minutes for each
paper (12 minutes for the presentation and 3 minutes for questions).
Simultaneously in two rooms.

- Posters Sessions: In 45-minute in-person and also on-line.

SOCIAL EVENTS

- Civic Reception & Welcome Dinner: June 26"
- Conference Dinner: June 27%"
- Cultural Visit: June 28"

VENUE

The “22" International Conference on Renewable Energies and Power Quality
(ICREPQ'24)” will be held at the Bizkaia Aretoa Building - UPV/EHU. Avda
Abandoibarra, 3. 48009 Bilbao. Spain.
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TOPICS 1. RENEWABLE ENERGY:

- Wind Energy, Small Hydro Energy, Solar Energy, Photovoltaic Energy, Ocean
Energy, Geothermal, Biomass, Cogeneration,...

- Classical and special electrical generators: Theory, design, analysis, losses,
efficiency, heating and cooling, vibration and noise, modelling and simulation, control
strategies, protection systems, maintenance, mechanical behaviour, new methods of
testing, parallel operation, transmission system, stability,...

- Power plants. Distributed generation. Fuel cells. Co-generation. Hybrid Systems.
Microgrids. Smart grids. Original solutions,...

- Energy conversion, conservation and energy efficiency.

- Energy saving policy. Energy storage. Batteries....

- Energy and the environment. Ecological balance. Ecosystem,...

- Application of the renewable energy. Best practice projects.

- Legislation in the area of renewable energies.

- Biomass combustion techniques. The energy use of agricultural and forest residues.
Production and the energy exploitation of bio-gas. Environment. Social importance...

- Interconnection and transport problems.

- Planning and control of the power system take into account the renewable energy.
Stability. Protection...

- Economic analysis of the power system take into account the renewable energy.

- Electricity Market Structures. Regulation/des-regulation of the power market.
Influence of the renewable energy.

- Models and simulation of the power systems. Models and estimation of loads.
Software tools.

- Application of the communications, internet, artificial intelligence for the renewable
energy.

- Security assessment and risk analysis in renewable energy.

- Electric vehicles.

- Electrical Machines & Drives, Power electronics and Control strategies for renewable
energy applications.

- Monitoring and Diagnostics of electrical machines & drives, Tools for Diagnostics,
Test for Predictive Maintenance in Renewable...

- Sensors and actuators for renewable energy applications.

- Renewable Energies Teaching.

TOPICS 2. POWER QUALITY:

- Electromagnetic compatibility (EMC).

- Power Quality in Transport and Distribution. FACTS

- Economic Studies of the Power Quality.

- Low-frequency conducted disturbances: Voltage deviations, voltage fluctuations-
flicker, voltage dips and short interruptions, harmonics and inter-harmonics, transient
over-voltages, voltage unbalance (imbalance), temporary power-frequency variations.

- Sources, effects and mitigation methods of the disturbances.

- Measurements of the power quality in networks, industrial installations and
Laboratories. Equipment, procedures and measurement methods. Standards.

- Modelling and simulation of the power quality. Software tools.

- Transmission of the disturbances.

- Filtering techniques.

- Power factor compensation. Capacitor switching techniques.
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- Optimization techniques.

- Communication, internet and artificial intelligence.

- Permanent monitoring techniques and online diagnosis.

- Intelligent energy delivery systems. Uninterrupted power supplies.
- Expert systems applications.

- Devices, equipment and power systems. Control centres.
- Specific problems and studies cases.

- Power quality influence in deregulated markets.

- High frequency disturbances (radiated).

- Data security and electromagnetic pulses.

- Protection against natural and intentional EMI.

SPONSORSHIP

Sincere thanks are expressed to the organisations listed below who have given
valuable support to ICREPQ’24: EA4EPQ (European Association for the Development
of Renewable Energy, Environment and Power Quality), AEDIE (Asociacién Espafola
para el Desarrollo de la Ingenieria Eléctrica), University of Vigo, University of the
Basque Country (UPV/EHU), UK ZHENDE, RE&PQJ (Renewable Energy and Power
Quality Journal), OPAL-RT TECHNOLOGIES, POWERSIDE and E&Q Journal

(Energies and Power Quality Journal).
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LOCAL ORGANIZING COMMITTEE

Inmaculada Zamora Belver (Chairwoman)

Pablo Eguia Lépez Iraide Lopez Ropero

Esther Torres Iglesias Julen Gémez-Cornejo Barrena

Garikoitz Buigues Beraza Unai Villena Camarero

Gaizka Saldana Mulero Itxaso Aranzabal Santamaria
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STEERING COMMITTEE

M. Pérez Donsién (Chairman)

José Antonio Aguado
Alfredo Alcayde Garcia
Ana Alvarez Garcia
Fernando Aznar Dols
Ramén Bargallé Perpifia
Manuel Burgos Payan
Francisco Cavallé Sesé
Debora Coll-Mayor
Benjamin J. Gonzalez Diaz

Antonio Espin Estrella
Angeles Lopez Aguera
Mario Mafiana Canteli
Miguel Martinez Melgarejo
Luis Rouco Rodriguez
Javier Mazon Sainz-Maza
Maria J. Santos Sanchez
Mariano Sanz-Badia
Inmaculada Zamora Belver

INTERNATIONAL SCIENTIFIC COMMITTEE

Abdelkader, Sobhy (UK)
Ahmed, Noor E. A. (Australia)
Alameda-Hernandez, E. (Spain)
Albadi, Mohammed (Oman)
Alcayde Garcia, A. (Spain)
Alexandru, Catalin (Romania)
Amara, Yacine (France)
Andrada Gascon, P. (Spain)
Andras, Dan (Hungary)
Andreescu, G. D. (Romania)
Arcega Solsona, F. (Spain)
Arnaltes Gémez, S. (Spain)
Bayod Rujula, A.A. (Spain)
Baptista, José (Portugal)
Bargall6 Perpifia, R. (Spain)
Belik, Milan (Czech Republic)
Betini, Roberto Cesar (Brazil)
Boudghene S., A. (Argeria)
Bracale, Antonio (ltaly)

Buja, Giusseppe (ltaly)
Burgos Payan, Manuel (Spain)
Buzdugan, Mircea (Romania)
Camacho, José R. (Brazil)
Cano, José M. (Spain)
Carvalho, Paulo (Brazil)
Chica Arrieta, L.E. (Colombia)
Déniz Quintana, F.A. (Spain)
Donsién, M.P. (Spain)
El-Sayed, Mohamed (Egypt)
Errami, Youssef (Morocco)
Fraile Mora, Jesus (Spain)
Friman, Hen (Israel)

Frih, Wolf-Gerrit (UK)
Gagliano, Antonio (ltaly)
Gharehpetian, G.B. (Iran)
Ghita, Constantin (Romania)
Giurca, loan (Romania)
Gulemes Alonso, J.A. (Spain)
Hartmann, Balint (Hungary)
lonnides, Maria G. (Greece)

Iwaszkiewicz, J. (Poland)
Janik, Przemyslaw (Poland)
Kadar Péter (Hungary)

Kiss, Péter (Hungary)
Lakhoua, M. N. (Tunisia)
Machado e Moura,A. (Portugal)
Mahdi, Ali Jafer (Iraq)

Malfatti, Célia (Brazil)

Mafana Canteli, M. (Spain)
Martinez, André (France)
Meyer, Jan (Germany)

Muc, Adam (Poland)
Narsimhulu, Sanke (India)
Nichita, Cristian (France)
Nocera, Francesco (ltaly)
Oraee, Hashem (Iran)
Ozdemir, Engin (Turkey)
Petkovska, L. (Noth Macedonian
Republic)

Pourmovahed, Ahmad (USA)
Predescu, Mihai (Romania)
Quinto Diez, Pedro (Mexico)
Rizk, Jamal (Australia)

Russo, Angela (ltaly)

Salaoro, lulia (UK)

San Martin, José I. (Spain)
Shashi Paul (UK)

Schlemmer, Erwin (Austria)
Stumberger, Gorazd (Slovenia)
Taghavi, Masoud (South Korea)
Tahir Cetin Akinci (Turkey)
Tudorache, Tiberiu (Romania)
Turschner, Dirk (Germany)
Ubong, Etim (USA)

Valouch, V. (Czech Republic)
Vergura, Silvano (ltaly)
Versaci, Mario (Italy)

Vitale, Gianpaolo (ltaly)
Vokony, Istvan (Hungary)
Zobaa Ahmed (UK)
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9:00 —9:30 Welcome & Registration
“ICREPQ’24 Secretariat”
9:30—10:15 Opening Ceremony ROOM A “Baroja”
ROOM A “Sala de Conferencias”. Plenary Session PL1
10:15 - 11:00 Advanced Hydro Generation Systems
Prof. Dr. Luis Rouco Rodriguez
Universidad Pontificia Comillas. Madrid, Spain
EXTRA TIME FOR DISCUSSION
Posters Session Poster Session Pl
at ROOM C 203 204 209 210 211
11:00 — 11:45 "Laboa" (%) 214 215 218 220 223
(Session P1) 225 228 229 241 242
Coffee Break 247 248 252 257 265
ROOM A “Baroja” ROOM B "Arriaga"”
11:45 -13:00 238 244 263 230 260 316
320 372
EXTRA TIME FOR DISCUSSION EXTRA TIME FOR DISCUSSION
13:00 -- 15:00 Welcome Lunch
ROOM A “Baroja’. Plenary Session PL2
Currents’ Physical Components (CPC): a new framework for studies
15:00 - 15:45 on Power Quality and its improvement
Prof. Dr. Leszek S. Czarnecki
Electrical and Computer Engineering Department of Louisiana State
University. USA
EXTRA TIME FOR DISCUSSION
Poster Session P2
Posters Session 264 268 270 271 274
15:45 - 16:30 at ROOM C 275 280 281 282 286
"Laboa" (%) 290 292 295 296 298
(Session P2) 299 300 302 304 348
360 366 370
ROOM A “Baroi'a ” ROOM B "Arriaia "
16:30 — 18:00 232 325 368 226 330 378
411 420 410 440
EXTRA TIME FOR DISCUSSION EXTRA TIME FOR DISCUSSION
Civic Reception at the City Hall
19:00 -- 23:00 Welcome Dinner

Hotel Barcelé Bilbao Nervion Restaurant

ROOMS: Room A:"Baroja". Room B:"Arriaga". Room C:"Laboa".

Time Zone: Bilbao (GMT+2)

(*) The online poster presentation will take place in Room A “Baroja”
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9:00—12:30 Registration
“ICREPQ’24 Secretariat”
ROOM A “Baroja”. Plenary Session PL3
Sl G PL3 Why energy efficiency remains key despite ongoing
) ) decarbonization
Mr. Bruno De Wachter
Clean Energy Transition of the International Copper Association
EXTRA TIME FOR DISCUSSION
9:45-11:00 245 256 258 272 309 329
285 382
EXTRA TIME FOR DISCUSSION EXTRA TIME FOR DISCUSSION
Poster Session P3
Poster Session 234 240 277 278 313
11:00—11:45 at ROOM C 317 318 321 322 324
"Laboa" (*)
(Session P3) 326 328 334 336 337
Coffee Break 340 341 344 356 375
384 220
ROOM A "Baroja" ROOM B "Arriaga"
Oral Session A4 Oral Session B4
11:45 - 13:00 289 307 349 314 338 352
415 354
EXTRA TIME FOR DISCUSSION EXTRA TIME FOR DISCUSSION
13:00 — 15:00 Lunch
ROOM A "Baroja". Plenary Session PL4
PL4 Al for wind turbine predictive maintenance
15:00 --15:45 Prof. Dr. Yolanda Vidal Segui
Escola d’Enginyeria de Barcelona Barcelona, Spain
EXTRA TIME FOR DISCUSSION | EXTRA TIME FOR DISCUSSION
Poster Session Poster Session P4
at ROOM C 361 365 371 376 379
15:45 - 16:30 "Laboa” (%) 380 385 386 388 223
(Session P4) 391 392 394 395
ROOM A "Baroi'a ! ROOM B "Arriaia "
16:30 -- 18:00 208 251 398 254 267 293
438 442 350 399
EXTRA TIME FOR DISCUSSION EXTRA TIME FOR DISCUSSION
20:00-22:30 Conference Dinner (Optional)
Hotel Carlton Restaurant

ROOMS: Room A:"Baroja". Room “Arriaga". Room C:"Laboa".
Time Zone: Bilbao (GMT+2)

(*) The online poster presentation will take place in Room A “Baroja”
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9:00—12:30 Registration
“ICREPQ’24 Secretariat”

ROOM A "Baroja". Plenary Session PL5

PL5 Innovation and smart grids, a key aspect for the growth of
9:30 - 10:15 renewable energies
Mrs. Noemi Alonso
Substations and Protection Department of i-DE Redes Eléctricas
Inteligentes. Iberdrola. Spain

EXTRA TIME FOR DISCUSSION

Poster Session Poster Session P5
at ROOM C 396 401 404 405 406
10:15 -- 11:00 ("SLabya" P(;‘; 408 413 414 417 419
ession 422 424 425 426 428
Coffee Break 431 435 436 295
ROOM A "Baroja" ROOM B "Arriaga"”
Oral Session A6 Oral Session B6
11:00 - 12:30 250 310 311 221 262 284
347 374 342 434
EXTRA TIME FOR DISCUSSION EXTRA TIME FOR DISCUSSION

ROOM A “Baroja”. CLOSING SESSION

12:30-13:00 Conclusions and time for the next conference (ICREPQ’25)
Awards for the three best posters

13:00 - 14:30 Farewell Lunch

15:00 — 20:30 Cultural Visit to Bilbao

ROOMS: Room A:"Baroja". Room B:"Arriaga". Room C:"Laboa".
Time Zone: Bilbao (GMT+2)

(*) The online poster presentation will take place in Room A “Baroja

AUTHORS
Oral Presentations (A, B)

Each speaker of one oral presentation, in-person or on-line, has an available time of 15
minute (12 minutes for the presentation and 3 minutes for questions) and the speaker
must be stay in the session room 10 minutes before of the beginning of the session.
The face-to-face speakers will need to test the audiovisual equipment and surely to
exchange opinions with the Session Chairman. We suggest that the speakers of one
oral presentation prepare their material in Power Point or, in the case of on-line
presentations the speakers can prepare a video that they can send to the organizing
committee before of the session for to check it, but we suggest that they present their
paper on-line but in real time using Power Point.
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Poster Presentations (P)

IN-PERSON. The posters presented in-person must be numbered, on the up left
corner, with the number of the paper and it will be put, about 15 minutes before of the
beginning of the session, on the pin board that you previously can chose and it must be
taken out 15 minutes after of the end of the session. The author(s) must be stay near
the poster during the 45 minutes of the session duration for to answer all the questions
that the audience or the chairmen could formulate. The maximum available surface for
each poster will be 950 mm x 1910 mm (width x high). You must select your poster size
take into account this maximum available surface (Perhaps an AO size, 841%x1189 mm,
could be appropriate). Put on the pin board separated sheets of the paper are not
allowed.

ON-LINE. The posters presented on-line must be numbered, on the up left corner, with
the number of the paper and we suggest that the authors send us their posters in PDF
format before May 24", Then we will put the posters in the web and all the interested
and registered people can send us questions about each of the posters that we will
send to the authors for their answers and during their Poster Session the authors will
have the opportunity of to present on-line the most relevant aspects of their research
during 5 or 6 minutes and then the audience can make questions to each poster and
the chairman of the session will organize the answers.

SESSION CHAIRMEN

On behalf of the International Scientific Committee, Steering Committee and the
Organising Committee of the ICREPQ’24 and take into account their eminent position in the
world of science we have selected 36 session chairmen. It is an honour for us their
collaboration for to chair the sessions of ICREPQ’24 and their contribution would be greatly
appreciated. We wish to express our warmest thanks.

Traditionally the Chairmen of each Session are independent in organising the Session.
Nevertheless, it is of special importance that the different session chairmen prepare some
questions about the papers of their session in order to get a more dynamic one.
Furthermore, we expect of the session chairmen the following:

Oral sessions

Each oral paper presentation should not exceed 15 minutes including presentation and
discussion (12 minutes for presentation and 3 minutes for questions).

Poster sessions

The author(s) of a poster presentation in-person must be stay near to their poster
during the 45 minutes of the session duration and in order to get a more dynamic session it
is important that along this period of time each of the chairmen of the poster sessions will
formulate questions to the authors in-person or online through E-mail and check that all is
OK. The chairmen of each of the poster sessions file up one sheet, with punctuations for
each of the presented poster in that session and then, take into account these evaluations,
the Organizers will deliver during the Closing Session one silver plate and one diploma to
the three best posters selected.
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Chairmen Session distribution

HOUR SESSION CHAIRMEN
9:30 —10:15 Opening Ceremony
10:15 - 11:00 PLENARY SESSION PL1 Inmaculada Zamora Belver
Miguel Garcia Gracia (*)
Fernando Delgado San Roman
11:00 - 11:45 POSTER SESSION P1 Andrea Fioravanti
David de la Vega Moreno
Xingrong Chen
11:45 — 13:00 ORAL SESSION A1 Alfredo Alcayde Garcia
) ) ORAL SESSION B1 Wolf-Gerrit Friih
13:00 — 15:00 Welcome Lunch
15:00 — 15:45 PLENARY SESSION PL2 Gorazd Stumberger
Laura Castro Santos (*)
Adam Boura
15:45 - 16:30 POSTER SESSION P2 Antonio Barragan Escandén
Olena Rubanenko
Paulo Cesar Carvalho
16:30 - 18:00 ORAL SESSION A2 Susanta K. Das
ORAL SESSION B2 Benjamin Gonzalez Diaz
9:00 - 9:45 PLENARY SESSION PL3 Francisco Gil Montoya
9:45 - 11:00 ORAL SESSION A3 Inmaculada Zamora Belver
ORAL SESSION B3 Pablo Eguia Lépez
Oihane Abarrategi (*)
Herminio Martinez Garcia
11:00 - 11:45 POSTER SESSION P3 Francesco Nocera
Takvor Soukissian
Daiane Rodrigues dos Santos
11:45 - 13:00 ORAL SESSION A4 Valery Vodovozov
ORAL SESSION B4 Milan Belik
13:15 - 15:00 Lunch
15:00 - 15:45 PLENARY SESSION PL4 Ahmad Pourmovahed
Péter Kadar (*)
Edwin Chica Arrieta
15:45- 16:30 POSTER SESSION P4 Luis A. Fernandez Jiménez
Esther Torres Iglesias
Per Westerlund
16:30 - 18:00 ORAL SESSION A5 Akram Abu-Aisheh
ORAL SESSION B5 Adam Muc
9:30 - 10:15 PLENARY SESSION PL5 Santiago Arnaltes Gémez
Manuel Rico Secades (*)
Andrés Pantoja
10:15- 11:00 POSTER SESSION P5 Natalia Naval Martin
Julio Cesar Tafur Sotelo
Sebastijan Seme
11:00 - 12:30 ORAL SESSION A6 Esther Torres Iglesias
ORAL SESSION B6 Rudolf Mecke
12:30 - 13:00 Closing Session
13:00 - 14:30 Farewell Lunch

(*) Chairman of the online poster presentation in Room A “Baroja”

NOTE: When the Chairman of one Oral Session need to present his own paper in that session,

then we suggest that he present his paper at the first or at the end of the session. If you are the

Chairman of one Poster Session in which you present a paper like poster, please, inform at the
ICREPQ’24 Secretariat about it.
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ICREPQ’24 KEYNOTES

PL1. Advanced Hydro Generation Systems

Prof. Dr. Luis Rouco
Universidad Pontificia Comillas. Madrid, Spain

Abstract

Decarbonizing the economy to fulfill the Paris Agreement goals requires the development of
vast amounts of renewable power generation. The feasible integration of wind and solar
photovoltaic power generation in the power system requires resources to address their
intermediacy. Three complementary resources must be used: storage, interconnections, and
demand management. The Spanish Integrated Plan on Energy and Climate estimates 18 GW of
storage in 2030 [1]. Despite the developments in battery energy storage systems, their
economic feasibility is not assured. In contrast, several hydro-pumped storage projects
(greenfield and brownfield [2]) are currently being considered in Spain.

The competitiveness of hydro-pumped storage projects is greatly affected by the turbine and
pump efficiency under a wide range of heads. It may be at risk if a constant speed drive is
considered. An alternative to a constant-speed drive is a variable-speed one [3].

This contribution will describe an advanced hydro generation system based on variable speed
drive. The role of such a system in a complex river system will be detailed. The hydraulic
machine-generator set controls in interconnected system and island modes will be provided [4].
Mathematical models of such control systems will be described.

References

[1] Ministerio para la Transicion Ecolégica y el Reto Demografico, “Borrador de la actualizacion del Plan Nacional
Integrado de Energia y Clima 2023-2030”, disponible en https://energia.gob.es/es-
es/Participacion/Paginas/DetalleParticipacionPublica.aspx?k=607.

[2] F. Peran, “Optimizacion de la capacidad de bombeo en Torrejon-Valdecafias”, Comité Espafol de Grandes
Presas, Jornada de almacenamiento hidraulico de energia, marzo 2021, https://www.spancold.org/wp-
content/uploads/2021/03/JSAHE20210325-El-proyecto-Torrej%C3%B3n-Valdeca%C3%B 1 as-Fernando-
Per%C3%A 1n.pdf.

[3] . Fraile-Ardanuy, J. R. Wilhelmi, J. J. Fraile-Mora, J. I. Pérez, “Variable-Speed Hydro Generation: Operational
Aspects and Control”, IEEE Transactions on Energy Conversion, Vol. 21, No. 2, June 2006, pp. 569- 574.

[4] L Rouco, F. Pérez-Thoden, F. Peran, “Fundamental Model of Full-power Converter Variable Speed Hydro
Generators: Control and Simulation”, Cigre Session 2022, Paris, France, Paper 10863.

Short biography of Prof. Dr. Luis Rouco Rodriguez

Address: Escuela Técnica Superior de Ingenieria ICAI
C/ Alberto Aguilera, 25. 28015 Madrid

Email: rouco@comillas.edu

Luis Rouco obtained his MSc and PhD degrees in Electrical
Engineering from the Polytechnic University of Madrid in 1985
and 1990 respectively. He is Full Professor of Electrical
Engineering in the School of Engineering of Universidad
Pontificia Comillas.
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He is the Director of the Course on Power System Operation jointly developed by Universidad
Pontificia Comillas and Red Eléctrica de Espafa. He has also served as Head of the
Department of Electrical Engineering from 1999 through 2005.

Prof. Rouco teaches undergraduate courses on Electrical Machines and Power System
Protection and graduate course on Electric Power Systems.

Prof. Rouco develops his research activities at Instituto de Investigacion Tecnoldgica (lIT).
His areas of expertise are modelling, simulation, simulation, control and identification of
electric power systems where he has led more than 250 research projects for Spanish public
administrations, Spanish electric utilities and other Spanish engineering and industrial
companies. He has also developed research projects for foreign companies and institutions.
Prof. Rouco has published more than 200 papers in international journals and conferences.
Prof. Rouco is Senior Member of IEEE and Distinguished Member of Cigré.

He is president of the Electric Energy Systems-University Enterprise Training Partnership
(EES-UETP), Member of the Executive Committee of the Spanish National Committee of
CIGRE, Convener of the Advisory Group A1.5 New Technologies of the Study Committee A1
Rotating Machines of CIGRE, editor of IEEE Transactions on Power Systems, member of the
Technical Program Committee of Power Systems Computation Conference (PSCC) and
Technical Program Chair of the IEEE PowerTech Madrid 2021. Standford University has
included him in the 2% of the most cited scientists in the world since 2021.

He has been visiting scientist at Ontario Hydro (Toronto, Canada), MIT (Cambridge,
Massachusetts, USA) y ABB Power Systems (Vasteras, Sweden).

PL2. Currents’ Physical Components (CPC): a new framework
for studies on Power Quality and its improvement

Prof. Dr. Leszek S. Czarnecki
Electrical and Computer Engineering Department
Louisiana State University. Baton Rouge, USA

Abstract

Studies on Power Quality and its improvement are shadowed by a century-long
controversy on power properties of electrical systems, definitions of powers, and the possibility
and methods of compensation. There are several schools, established by Budeanu, Fryze,
Kusters, Shepherd, Depenbrock, Akagi, Czarnecki, or Tenti, that handle these issues in a
mutually different way, some of them are even supported by international or national standards.

The concept of Currents’ Physical Components (CPC) identifies physical phenomena
associated with energy flow in electrical systems and clarifies century-lasting controversies as to
power properties and powers in such systems and the methods of compensation. It was
developed for cognitive reasons and to provide physical fundamentals for improving the
effectiveness of electric energy transfer. It has occurred to be a powerful tool for that.

Although the CPC was not developed for that purpose, it might appear to be a very
beneficial tool for studies on Power Quality and the methods of its improvement. The CPC
identifies physical phenomena responsible for the degradation of the Loading Quality (LQ),
Supply Quality (SQ), and in general, Power Quality (PQ), as well as it might specify the
possibilities and tools for their improvement. If the CPC has occurred to be so efficient in studies
on the power factor and its improvement, why this could not be similar in studies on the Loading
and Supply Qualities? Problems related to Power Quality degradation are strongly associated
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with power factor degradation. All of these should be investigated because the CPC is a
relatively new concept, still not well disseminated in the power engineering community. It seems
that the CPC opened new vistas for studies on Power Quality and its improvement.

Short biography of Prof. Dr. Leszek S. Czarnecki

Leszek S. Czarnecki, IEEE Life Fellow, Distinguished Professor at
Louisiana State University, Titled Professor of Technological
Sciences, granted by the President of Poland. He received an M.Sc.,
Ph.D., and D.Sc. degrees in electrical engineering from the Silesian
University of Technology, Poland. For two years he was with the
Power Engineering Section, of the National Research Council (NRC)
of Canada, as a Research Officer, and for two years with the
Electrical Engineering Dept. at Zielona Gora University, Poland. In
1989 Dr. Czarnecki joined the Electrical and Computer Engineering
Department of Louisiana State University (LSU), Baton Rouge.

For developing a power theory of three-phase systems with nonsinusoidal and asymmetrical
voltages and currents and for methods of compensation of such systems he was elected to the
grade of IEEE Fellow in 1996.

Development of the Currents’ Physical Components (CPC) — based power theory which
explains all physical phenomena that specify power properties of electrical systems and creates
fundamentals for compensation in circuits of any complexity, was the major professional Dr.
Czarnecki’s contribution to electrical engineering, for which he was nominated to the |IEEE
Proteus Charles Steinmetz Award. In 2019 Stanford University, USA, recognized Dr. Leszek S.
Czarnecki as the World’'s 2% best faculty. A book based on the CPC, titled: Powers in
Compensation in Circuits with Nonsinusoidal Currents, is currently printed by Oxford University
Press.

Dr. Leszek S. Czarnecki was decorated by the President of Poland, for his public activity in
the United States of America, aimed at the acceptance of Poland in NATO, with the Knight
Cross of the Medal of Merit of the Republic of Poland.

Dr. Czarnecki was involved in mountaineering and underwater photography. He climbed,
without oxygen support, Lhotse (No. 4 in the World) in the Himalayas (8350m); he completed
the first climbing of the main ridge of the Rwenzori Mountains in Central Africa (19 summits of
an average high of 5000m), climbed Mt. Kilimanjaro, and Mt. Kenya; traversed on ski (500km)
Spitsbergen in the deep Arctic; climbed in Alpes and Andes; climbed solo Denali in Alaska, the
highest mountain in North America, and traveled to Antartica.

PL3. Why energy efficiency remains key despite ongoing
decarbonization

Mr. Bruno De Wachter
Clean Energy Transition of the International Copper Association

Abstract:

The EU power generation system is well on its way to decarbonization, but that does not take
away the need for further energy efficiency improvements. In the first place because power
generation will still continue to emit GHG emissions in the years to come, but also to reduce the
pressure on renewable generation capacity growth. We calculated what 1 MWh of electricity per
year means in terms of carbon emissions, material use and land use.
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Over the past years, the EU has gone through several moments of abundant renewable
electricity production combined with limited demand, leading to negative short term marginal
electricity prices. These short-lasting events gave birth to two common misconceptions:

e that EU power generation will soon be free of GHG emissions,
e and that renewable electricity has a zero marginal price because it has a zero
operational cost.

Both misconceptions lead to the conclusion that energy efficiency improvements for electrical
systems are not worth their financial and environmental cost anymore.

To shed light on these two aspects, we have calculated, for 1 MWh of electricity per year in the
EU in the period between 2025 and 2045:

1. its GHG emissions,
2. its land use,
3. and its material use.

This 20-year period corresponds with the typical life-time of devices such as medium power
electric motors, but any electricity-consuming or using device is concerned (power cables,
transformers, heat pumps, electric vehicles...).

The moments of negative short term marginal electricity prices have created the erroneous idea
that renewable electricity has a zero short term marginal price because it has a zero operational
cost. In reality, marginal electricity prices do not only have a component covering operational
costs, but also one that covers the capacity payment factor. The marginal price is designed to
give a signal to the market when it is required to build additional capacity, and it would not do so
if only operating costs were taken into account.

Short biography of Bruno De Wachter

Bruno De Wachter has 25 years’ experience as a freelance
engineer-copywriter in  business-to-business and EU
advocacy communication. He combines his technical
background with a passion for employing precise forms of
expression and a wide-ranging knowledge of the energy
transition and EU policy-making. Since 2011 he has been an
in-house copywriter and advisor for the International Copper
Association on topics related to renewable energy systems,
power transformers, electric motors, energy management
and electrical safety.

He has a master's degree in Electrical Engineering (Ghent University, 1996) and a post-
master’s in European Languages and their Literature (University of Antwerp, 1997).
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PL4. Al for wind turbine predictive maintenance
Prof. Dr. Yolanda Vidal Segui
Escola d’Enginyeria de Barcelona. Spain
Abstract:

To ensure competitiveness, wind turbines (WTs) need to harness the power of artificial
intelligence (Al) and data analytics to operate reliably with maintenance strategies that are both
efficient and effective. It's crucial for the wind power sector to embrace a transition from
traditional corrective and preventive maintenance towards a more sophisticated, predictive
maintenance model. This model uses the vast amount of data collected from the WTs and
employs Al to implement maintenance precisely when needed. This presentation focuses on
two primary aspects of this transition.

First, we examine the methodologies for condition monitoring of WTs through the analysis of
SCADA data. Wind turbines generate a significant volume of SCADA data from numerous
sensors, which, when combined with Al, can be effectively utilized for early predicting potential
faults. Techniques driven by data are particularly promising in this area as they are highly cost-
effective.

Second, the discussion turns to the structural health monitoring (SHM) of WTs. The objective
here is to identify, locate, and assess structural damage, thus enabling timely maintenance
interventions. The conventional SHM strategy, which relies on guided waves and presupposes
known input excitations for measuring the resultant vibrations, is not directly applicable due to
the unpredictable nature of wind, waves, and currents as sources of excitation. Consequently, a
novel approach is introduced: a methodology that only relies on vibration responses.

In essence, this keynote underscores the imperative shift towards predictive maintenance,
underpinned by the innovative use of Al and data analytics.

Short biography of Prof. Dr. Yolanda Vidal Segui

https://futur.upc.edu/YolandaVidalSequiLinkedin
Mathematics department

Control, Data, and Artificial Intelligence (CoDAlab)
Escola d’Enginyeria de Barcelona Est (EEBE)
Campus Diagonal-Besos. Edifici A. Despatx A9.37
C. Eduard Maristany, 16

08019 Barcelona

Yolanda Vidal holds a degree in Mathematics (1999) and a
PhD in Applied Mathematics (2005) from the Universitat
Politecnica de Catalunya (UPC), Barcelona, Spain. As an
Associate Professor at UPC and an IEEE Senior Member,

she actively engages in multidisciplinary research. Her areas of expertise include condition
monitoring, structural health monitoring, fault diagnosis and prognosis, predictive maintenance,
machine/deep learning, mathematical modeling, and the application of these disciplines in wind
turbine technologies. She serves on the Editorial Board of several international journals,
including Engineering Applications of Al (Elsevier), Wind Energy (Wiley), Wind Energy Science
(Copernicus), Mathematics, Sensors, Energies, Frontiers in Built Environment, and Frontiers in
Energy Research. Her prolific contributions are evidenced by more than 60 high-impact journal
articles, 20 competitive R+D+l projects, 17 book chapters, 10 books, 3 supervised PhD theses,
1 invention patent, a collaboration contract with an industry partner, and over 110 conference
papers.
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PL5. Innovation and smart grids, a key aspect for the growth of
renewable energies

Mrs. Noemi Alonso
Substations and Protection Department of i-DE Redes Eléctricas Inteligentes.
Iberdrola. Spain

Abstract

In the quest for a more sustainable and environmentally friendly future, the decarbonisation of
the electricity sector is a priority. At i-DE Redes Eléctricas Inteligentes, we are committed to
leading and facilitating the transition to a more sustainable and responsible energy future. We
strongly believe in the importance of taking meaningful action to mitigate the impact of climate
change and promote a clean and efficient energy model.

Power grids play a crucial role in this transition. Grids are the backbone of the new energy
model and the path to the transition to a green economy, which allows the integration of more
renewables, sustainable mobility and electric vehicles, smart cities and self-consumption.
Investment in grid infrastructures is essential for the optimal integration of renewable energies.
According to IAE, Investments in grids are to be x2 by 2030 and x4 by 2050, to 1:1 investment
ratio Networks/Renewables (considering average T&D investments from 2021-2050). A flexible
and well-interconnected grid makes it possible to efficiently manage decentralised renewable
energy generation, ensuring a stable and balanced supply.

One of the biggest challenges for the DSO is being able to operate and plan the distribution
network more flexibly and dynamically, which implies, at the same time, the use of state-of-the-
art electronic equipment, the digitalization of processes or artificial intelligence for the efficient
management of the enormous amount of data generated by the new smart grids.

With the aim of contributing to the decarbonisation of the economy, Iberdrola will commit to
digitizing more than 80% of its transmission and distribution networks around the world by 2025,
a process in which i-DE is a global leader.

To do this, it is necessary to advance both in regulation and in technology. In addition to having
professionals who are experts in digital skills that Smart Grids already demand to address these
challenges.

At i-DE Redes Eléctricas Inteligentes we rely on the Global Smart Grids Innovation Hub, as an
open innovation tool and a fundamental lever to respond to these challenges. Located in Bilbao,
is consolidating its position as a global centre of innovation and knowledge in smart grids. The
centre acts as a driving force for innovation, combining Iberdrola’s technological capacity with
that of more than 100 collaborating entities and companies.

Short biography of Mrs. Noemi Alonso

N. Alonso, who holds a degree in Industrial Engineering from
the University of the Basque Country, obtained a Master's
Degree in Renewable Energies Integrated into the Electricity
System with a scholarship from the Iberdrola Foundation. After
her experience at the Arteche Group, Noemi Alonso joined the
Substations and Protection Department of i-DE Redes
Eléctricas Inteligentes in 2015. In the period 2015 — 2020. She
specialized in aspects related to power quality, protections and
distributed generation, with special emphasis on its effect on
customers. He has participated in R+D+i projects on storage,
s : distributed generation or automatic analysis of incidents in the
grid, as well as in international committees focused on the control and protection of microgrids.
In 2020 she was appointed head of the Global Smart Grids Innovation Hub and since then she
has led the design of the centre's operating model, carrying out the overall coordination of it.
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| 9:30-10:15 | Opening Ceremony ROOM A “Baroja” |

| 10:15-11:00 Plenary Session PL1 ROOM A “Baroja” |

Chairwoman: Inmaculada Zamora Belver

PL1. Advance Hydro Generation Systems

By Prof. Dr. Luis Rouco Rodriguez
Universidad Pontificia de Comillas. Madrid. Spain

Wednesday June 26", 2024
11:00-11:45 Poster Session P1 — Coffee Break ROOM C "Laboa" (*)

(*) The papers whose number is in green will be presented physically in Room C “Laboa” and the papers
whose number is in black will be presented online in Room A “Baroja”.

Chairmen: Miguel Garcia Gracia, Fernando Delgado San Roman, Andrea
Fioravanti, David de la Vega Moreno, Xingrong Chen

203 Influence of Solar Irradiance on Power Quality Disturbances on a
non-linear load in a Hybrid Renewable Energy System
Syed Khawar Hussain Shah, Ali Hellany, Mahmood Nagrial, Jamal Rizk
Western Sydney University, Kingswood. Australia

204  Photovoltaics for reaching Net-Zero Energy Standard in
Educational buildings
E. Zalamea-Ledn(1), A. Ordofiez-Castro(1), A. Barragan-Escandén (2), B.
Orellana-Alvear(1), J. Hidalgo-Cordero(1), X. Serrano-Guerrero(2)
1. Facultad de Arquitectura y Urbanismo, University of Cuenca. Ecuador
2. Energy Transition Research Group, Universidad Politécnica Salesiana. Ecuador

209  Analysis and Proposal for The Implementation of Parabolic
Trough Collectors for The Production of Electricity Using
Multicriteria Techniques
J. Castillo-Barre(1), A. Galindo-Espinoza(1), E. Barragan-Escandéon(1), X.
Serrano-Guerrero(1), E. Zalamea-Leon(2)

1. Energy Transition Research Group, Salesian Polytechnic University. Ecuador
2. Facultad de Arquitectura y Urbanismo, Universidad de Cuenca. Ecuador
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Design of a recirculating water channel for the development of a

hydrokinetic turbine

Johan Betancour(1), Rubio-Clemente A(1,2) , Chica Arrieta E(1)

1. Grupo de Investigacion Energia Alternativa, Facultad de Ingenieria, Universidad
de Antioquia, Medellin. Colombia

2. Escuela Ambiental, Facultad de Ingenieria, Universidad de Antioquia,
Medellin. Colombia

Numerical and experimental evaluation of the performance of a
gravitational vortex turbine rotor
Laura Velasquez(1), Rubio-Clemente A(1,2), Chica Arrieta E(1)
1. Grupo de Investigacién Energia Alternativa, Facultad de Ingenieria, Universidad
de Antioquia, Medellin. Colombia
2. Escuela Ambiental, Facultad de Ingenieria, Universidad de Antioquia,
Medellin. Colombia

Parameters Estimation of Photovoltaic Modules Using Differential

Evolution Metaheuristic Method

R. D. Silveira, S. A. O. Da Silva, L. P. Sampaio

Department of Electrical Engineering. Federal University of Technology — UTFPR-
CP. Brazil

Production of biodiesel from orange peels - A senior student
project

K. Williams, W. Stow, T. Steinborn, L. Abbett, A. Pourmovahed

Mechanical Engineering Department. Kettering University, Flint, Michigan. U.S.A.

Solar-powered hydroponic radish garden - A senior student
project

N. Berish, J. Blanchard, D. Bodine, A. Supekar, A. Pourmovahed
Mechanical Engineering Department. Kettering University. Flint, Michigan. U.S.A

Cultivating, harvesting and processing microalgae for biodiesel
production

D. Campbell, C. Schroeder, J. Sherman, E. Sitzer, B. Uhler, A. Pourmovahed
Mechanical Engineering Department. Kettering University. Flint, Michigan. U.S.A

Hydrogen electrolyte potential of the Abanico hydroelectric power

plant located in the province of Morona Santiago

A.Barragan Escandén (1), S. Arostegui Gutiérrez(1), E. Zalamea-Ledn(2),

X. Serrano Guerrero(1)

1. Energy Transition Research Group, Universidad Politécnica Salesiana. Ecuador
2. Facultad de Arquitectura y Urbanismo, Universidad de Cuenca. Ecuador
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Agrovoltaic systems for crop improvement in Equatorial Andean
Regions

X. Serrano-Guerrero(1), J. Peralta-Alvarez(1), M. Quito-Zhinin(1), E. Barragan-
Escandén(1), E. Zalamea-Le6n(2)

1. Energy Transition Research Group, Universidad Politécnica Salesiana. Ecuador
2. Facultad de Arquitectura y Urbanismo, Universidad de Cuenca. Ecuador

Speed Measurement Delay and its Influence on IFOC Tuning
F. Barrero(1), M.G. Satué(2), F. Colodro(1)
1. Department of Electronic Engineering
2. Department of System and Automation Engineering
E.T.S.1,, University of Sevilla. Spain

Tuning of Speed Pl in FCSMPC of Multi-phase Drives using Pareto
F. Barrero(1), M.G. Satué(2), M. Perales(1)
1. Department of Electronic Engineering
2. Department of System and Automation Engineering
E.T.S.1., University of Sevilla. Spain

MATLAB Application for determination of 12 Combustion Products,
Flame Temperature and Laminar Burning Velocity

R. Cisneros, F. Rojas

Department of Mechanical Engineering. Faculty of Science and Engineering,
Pontifical Catholic University of Peru

Distribution Expansion Planning of Electrical Networks
Considering Electrical Losses and Financial Losses Due to

Voltage Sags and Interruptions

A. Gustavo Morales Espinoza(1), B. Juan Carlos Cebrian(1,2)

1. Institute of Science and Technology Sao Paulo State University. Brazil

2. Department of Electrical Energy and Automation. University of Sdo Paulo
Brazil

5G based data acquisition system applied to photovoltaic plants

Sofia D. Carvalho(1), Dionizio P. Assis(2), Paulo C. M. Carvalho(2),

Luis M. Fernandez-Ramirez(3), Clauson Rios(1), M.H. Bezerra Junior(1)

1.Telematics Department. Federal Institute of Technology of Ceara (IFCE). Brazil

2. Department of Electrical Engineering. Federal University of Ceara (UFC). Brazil

3.Research Group in Electrical Technologies for Sustainable and Renewable
Energy. Department of Electrical Engineering, University of Cadiz (UCA)
Escuela Politécnica Superior de Algeciras. Spain

Dynamic Line Rating for Congestion Management in Distribution

Network
A. Delgado(1), M. T. Bedialauneta(1), E. Fernandez(2), I. Albizu(1), P.
Castillo(1)
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Department of Electrical Engineering
University of the Basque Country UPV/EHU
1. Campus of Gipuzkoa. Spain

2. Campus of Bizkaia. Spain

257 Comprehensive Experimental Database and Model Fitting for
Electric Arc Behavior in Aircraft Environments
S. Bogarra(1), M. Moreno-Eguilaz(2), J.A Ortega-Redondo(2), J.-R. Riba(1)
1. Department of Electrical Engineering. Universitat Politécnica de Catalunya
Terrassa. Spain
2. Department of Electronic Engineering. Universitat Politecnica de Catalunya.
Terrassa. Spain
265 Electricity Price Analysis for Renewable Energy Dominated
Electricity Markets under Extreme Scenarios
Yanning Zhang, Jin Zhong
Department of Electrical and Electronic Engineering, The University of Hong Kong.
China
Wednesday June 26", 2024
Wednesday June 26", 2024
11:45-13:00 Oral Session A1 ROOM A "Baroja"

The papers whose number is in green will be presented physically and the papers whose number is in

black will be presented online

Chairman: Alfredo Alcayde Garcia

238

244

Wind Turbine Modeling, Maximum Power Point Tracking (MPPT),

and Experimental Validation

Ichrak Eben Zaid(1), Daison Stallon(2), Yolanda Vidal(2), Moez Boussada(1),

Ahmed Said Nouri(3)

1. Commande Numérique des Procédés Industriels (CONPRI)
National school of engineers of Gabes, University of Gabes. Tunisia

2. Control, Data, and Artificial Intelligence (CoDAlab), Department of Mathematics,
Escola d’Enginyeria de Barcelona Est (EEBE), Universitat Politécnica de
Catalunya (UPC). Spain

3. Commande Numérique des Procédés Industriels (CONPRI)
National school of engineers of Sfax, University of Sfax.Tunisia

An Indicator to estimate the social impact in wind farms
S. Arregui, S. de Una, D. Garcia, A. Talayero
Parque Empresarial Dinamiza, Zaragoza. Spain
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263 Analysis of the Behavior of the Electromagnetic Frequency
Regulator (EFR) Used in Hybrid Wind-Solar Photovoltaic
Generation Systems
A. E. S. Costa, A. O. Bissiriou, G. P. de Oliveira, J. V. S. Silva, R. F. Pinheiro,
A. O. Salazar
Department of Computer Engineering and Automation
D.C.A, Federal University of Rio Grande do Norte. Brazil

320  Techno-economic analysis of using battolyser for primary

frequency control in power system with wind power

Zilong Wang(1), Ang Li(2)

1. Department of Electrical and Electronic Engineering,
The University of Hong Kong. China

2. Asset management Department, CLP Power Hong Kong Limited, Hong Kong
SAR, and Department of Electrical and Electronic Engineering, The University of
Hong Kong, Hong Kong SAR. China

Wednesday June 26", 2024

Wednesday June 26", 2024
11:45-13:00 Oral Session B1 ROOM B "Arriaga"

The papers whose number is in green will be presented physically and the papers whose number is in
black will be presented online

Chairman: Wolf-Gerrit Frith

230  Assessment of different HVAC configurations in a Conference
Room with thermal stratification for improved microclimate

conditions

A. Longhitano, V. Costanzo, F. Nocera

Department of Civil Engineering and Architecture (DICAr) University of Catania.
Italy

260  On the feasibility on RM-A method for extended RMS

measurements in the 9-500 kHz range

A. Gallarreta, J. Gonzalez-Ramos, J. Vildésola, I. Fernandez, I. Angulo, D. de
la Vega, A. Arrinda

University of the Basque Country (UPV/EHU) Bilbao. Spain

316 A novel method to calculate solar energy potential based on
cadastre data: A Canary Island case study
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R. Fernandez-Vega(1), B. Gonzalez-Diaz(1), J. M. Marquez-Martinén(2), N.

Martin-Dorta(2), E. Gonzalez- Diaz(2), A. Pérez-Garcia(2), J. Jubera-Pérez(3),

E. Jaizme-Vega(3), Y. Fernandez-Ogando(3)

1. Departamento de Ingenieria Industrial, Escuela Superior de Ingenieria 'y
Tecnologia, Universidad de La Laguna (ULL), Tenerife. Spain

2. Departamento de Técnicas y Proyectos en Ingenieria y Arquitectura, Escuela
Politécnica Superior de Ingenieria, Universidad de La Laguna (ULL), Tenerife.
Spain

3. Servicio de Laboratorios y Calidad de la Construccién del Gobierno de Canarias,
Canary Islands. Spain

372 Measurement methods to assess conducted emissions in the 9-
150 kHz range generated by photovoltaic installations
U. Txertudi, G. Txertudi, A. Gallarreta, M. Fernandez, |. Fernandez, D. de la
Vega
University of the Basque Country (UPV/EHU) Bilbao. Spain

Wednesday June 26", 2024

| 15:00-15:45 Plenary Session PL2 ROOM A “Baroja” |

Chairman: Gorazd Stumberger

PL2. Currents’ Physical Components (CPC): a new framework
for studies on Power Quality and its improvements

By Prof. Dr. Leszek S. Czarnecki
Electrical and Computer Engineering Department
Of Lousiana State University. USA

Wednesday June 26", 2024
15:45-16:30 Poster Session P2 ROOM C "Laboa" (*)

(*) The papers whose number is in green will be presented physically in Room C “Laboa” and the papers
whose number is in black will be presented online in Room A “Baroja”.

Chairmen: Laura Castro Santos, Adam Boura, Antonio Barragan
Escandoén, Olena Rubanenko, Paulo Cesar Carvalho

264 Comparison between FLL and PLL in frequency estimation to

supply distributed virtual inertia
Erland Novoa(1), Julio C. Tafur(2), Damian Sal y Rosas(3)
1. Department of Engineering - Mechatronic Engineering Master Degree Program
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Pontificia Universidad Catdlica del Peru

2. Department of Engineering -Control and Automation Engineering Master Degree
Program Pontificia Universidad Catdlica del Peru

3. LAAS-CNRS, University of Toulouse. France

268 Power Interconnectivity for the Caribbean Area
F. Nuiiez(1), L. Pacheco(2), G. Magallanes(1), N. Luo(2), J. Vila(2)
1. Department of Electrical Engineering. Universidad Federico Henriquez y
Carvajal UFHEC. Republica Dominicana
2. Polytechnic School, University of Girona. Spain

270  Optimal energy concept for decarbonisation of sea-buckthorn

processing plants

M.l. Roldan, R. Kansara

Department of Simulation and Virtual Design

Institute of Low-Carbon Industrial Processes, German Aerospace Center.Cottbus.
Germany

271 Sustainable Energy Transition in Jordan: Policies, Progress, and
Promising Trends
Hiba Shakhashiro, Maria Szalmane Csete
Department of Environmental Economics and Sustainability
Budapest University of Technology and Economics. Hungary

274  Impacts of External Factors on EUA Price Volatility in EU Emission
Trading System
Xingrong Chen, Jin Zhong
Department of Electrical and Electronic Engineering. The University of Hong Kong

275 Development of a Thermal Model of a High-Voltage Insulated
Cable using the Finite Element Method to Improve the Grid

Integration of Renewable Energies

S. Bustamante(1), A. Gonzalez(2), M. Manhana(1), M. Muihoz(2), A. Arroyo(1), J.

Bengoechea( 2)

1. Department of Electrical and Energy Engineering. Universidad de Cantabria.
Spain

2. Lumiker Aplicaciones Tecnoldgicas (RDT company). Parque Tecnoldgico de
Bizkaia. Spain

280 Incidence of non-working days on limiting photovoltaic potential
on a building with day-hours high power consumption, without
storage and grid injection
Esteban Zalamea-Leén(1), Mateo Astudillo-Flores(1), Danny Ochoa-Correa(2),
Edgar A. Barragan- Escandén(3)

1. Faculty of Architecture and Urbanism. University of Cuenca. Ecuador
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2. Department of Electrical Engineering, Electronics and Telecommunications
University of Cuenca. Ecuador
3. Energy Transition Research Group, Universidad Politécnica Salesiana. Ecuador

281 The energy balance in a solar-powered UAYV flying along the

shortest path

A. Ailon

School of Electrical and Computer Engineering. Ben Gurion University of the
Negev. Israel

282 Thermoelectric generator for energy production from renewable

sources

R. Mecke, P. KuBmann

Department of Automation and Computer Sciences. Harz University of Applied
Science. Germany

286 Laboratory-Based Investigation of Contactors Susceptibility to

Short Duration Voltage Sags

A. Fioravanti, A. Credo, E. Fiorucci, S. Mari, A. Prudenzi, A. Silvestri
Department of Industrial and Information Engineering and Economics
University of L’Aquila. Italy

290 Image processing to calculate flame velocity based on Deep

Learning
Celso De-La-Cruz, Josué Torres, Freddy Rojas
Department of Engineering, Pontifical Catholic University of Peru

292 Influence of tin addition to Al-3%Mg (wt.%) alloys for hydrogen

generation

L. Giovanetti(1), A.V. Rodrigues(1,2), R. Kakitani(1), C. Silva(1), C. Brito(3),

P.R. Mei(1), A. Garcia(1,4), N. Cheung(1)

1. Department of Manufacturing and Materials Engineering, University of
Campinas. Brazil

2. Federal Institute of Education, Science and Technology of Sao Paulo, IFSP

3. Department of Aeronautical Engineering/School of Engineering, S&o Paulo State
University. Brazil

4. Federal Institute of Education, Science and Technology of Sao Paulo. Brazil

296 Distributed Insulation Monitoring Strategy (DIMS) for High Stray

Capacitance Systems
H. Balanzategui(1), R. Moreno(2), A. Sanchez(1), V.M. Lépez(1), E. Bilbao(1),
A. Rujas(1)
1. Department of Energy Storage and Power Electronics (BPE)
2. Department of Electronic Embedded Systems (SET)
Ikerlan S. Coop. Arrasate. Spain
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298 Use of a Decision Tree to Define Transformer Oil Contamination
from On-Load Tap-Changer Gases to Ensure Power Quality in the
Grid
S. Bustamante(1), J. L. M. Lastra(2), M. Maihana(1), A. Arroyo(1)
1. Department of Electrical and Energy Engineering. Universidad de Cantabria.
Spain
2. Faculty of Engineering and Natural Sciences. Tampere University. Finland

299  Moisture effect on the dielectric response of improved insulating

papers impregnated with mineral oil

I. Antolin(1), D. Garcia(2), C. Olmo(1), F. Delgado(1), J. Torregrosa(3)

1. Departamento de Ingenieria Eléctrica y Energética,
E.T.S.L.I.T., Universidad de Cantabria. Spain

2. High Voltage Research Group, School of Electrical and Electronic Engineering,
Universidad del Valle, Cali. Colombia

3 .TMG Solutions, Barcelona. Spain

300 Identification and application of indicators for the assessment of

pumped hydro storage projects with renewable energy generation
N. Naval(1), M.P. Martinez(2), J.M. Yusta(1)

1. Department of Electrical Engineering. EINA, Zaragoza University. Spain

2. Atalaya Generacion. Zaragoza. Spain

302 Reliability enhancement through optimal placement of
photovoltaic power plant and battery energy storage in

distribution system

K.Dzodié(1), J. Krstivojevi¢(1), O. Abarrategi(2), P. Equia(2)

1. Department of Power Systems. School of Electrical Engineering, University of
Belgrade. Serbia

2. Department of Electrical Engineering. EIB University of the Basque Country
(UPV/EHU) Bilbao. Spain

304 Comprehensive Guide to Microgrid Design: Application and
Background Insights
P. Motevakel, C. Roldan-Blay, C. Roldan-Porta
Institute for Energy Engineering. Universitat Politecnica de Valéncia. Spain

348 Optimising energy efficiency enhancing NILM through high-

resolution data analytics

C. Rodriguez-Navarro(1), F. Portillo(1), L. Castro-Santos(2), A. Filgueira-

Vizoso(3), F. G. Montoya(1), A. Alcayde(1)

1. Departamento de Ingenieria. Escuela Superior de Ingenieria, University of
Almeria. Spain

2. Departamento de Enxenaria Naval e Industrial
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Escola Politécnica de Enxefiaria de Ferrol, Universidade da Corufia. Spain
3. Departamento de Quimica
Escola Politécnica de Enxefiaria de Ferrol, Universidade da Corufia. Spain

Detecting and Locating Corona Discharges in Low-Pressure

Aircraft Environments Using Optical Sensors

P. Bas-Calopa(1), J.-R. Riba(1), M. Moreno-Eguilaz(2)

1. Department of Electrical Engineering. Universitat Politécnica de Catalunya.
Terrassa. Spain

2. Department of Electronics Engineering.Universitat Politécnica de Catalunya.
Terrassa. Spain

Optimizing Wireless Power Systems: Comparative Analysis of

Electronic Converters and Techniques

Hassan Ali Hussein(1), Ali Jafer Mahdi(1,2), Manal Hussein Nawir(1)

1. Department of Electrical and Electronics Engineering, University of Kerbala. Iraq

2. College of Information Technology Engineering, Al-Zahraa University for
Women, Karbala. Iraq

Improving the Voltage Stability of Distribution Network Using

Capacitor Banks and PV Arrays Based on OpenDSS

Mohammed Qasim Majeed(1), Ali Jafer Mahdi(2), Manal Hussein Nawir(1)

1. Department of Electrical and Electronics Engineering, University of Karbala.
Iraq

2. College of Information Technology Engineering,Al-Zahraa University for
Women, Karbala. Iraq

Wednesday June 26", 2024

16:30-18:00 Oral Session A2 ROOM A "Baroja"

Wednesday June 26, 2024

The papers whose number is in green will be presented physically and the papers whose number is in

black will be presented online

Chairwoman: Susanta K. Das

232

Studying the Shading Effect of PV System on Energy

Performances in Restricted Spaces

Sameer H. Khader(1), Abdel-Karim K. Daud(1), Akram A. Abu-aisheh(2)

1. Department of Electrical Engineering. Palestine Polytechnic University, Hebron.
Palestine

2. Department of Electrical and Computer Engineering. University of Hartford. USA
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325 Algorithm for managing the consumption curve of a consumer
with self-consumption photovoltaic generation
J. Gomez-Cornejo, I. Lopez, I. Aranzabal, R. Alberdi, E. Erezuma

Department of Electrical Engineering. E.I.B., University of the Basque country
UPV/EHU. Bilbao. Spain

368  The impact of different PV system grid integration approaches on
voltage profile, grid losses and behaviour of PV system owners
M. Pintari¢, G. Stumberger
Faculty of Electrical Engineering and Computer Science. University of Maribor
Slovenia

411 Determination of conditions for the optimal power generation PV
system for energy community and citizen’s energy in Ukraine by
criterion programming method
Olena Rubanenko(1,2,3)

1. Research and Innovation Centre for Electrical Engineering, University of West
Bohemia, Plzen. Czech Republic

2. Department of electric station and system, Vinnytsia. Ukraine

3. Department of Wind Energy, Institut of Renewable Energy, Kyiv, Ukraine.

420 Dynamic modelling and optimal operation of the photovoltaic/
thermal systems under various weather conditions
K. Sredensek(1), E. Simoni¢(1), S. Seme(1,2)
1. Faculty of Energy Technology, University of Maribor. Slovenia
2. Faculty of Electrical Engineering and Computer Science, University of Maribor.
Slovenia

Wednesday June 26", 2024
16:30-18:00 Oral Session B2 ROOM B "Arriaga"

The papers whose number is in green will be presented physically and the papers whose number is in
black will be presented online

Chairman: Benjamin Gonzalez Diaz

226 Efficient Resource Allocation in Virtual Power Plant for Real-Time
Energy Market Framework
Jeremiah Amissah(1), Omar Abdel-Rahim(1,2), Diaa-Eldin A. Mansour(1,3),
Tanemasa Asano(4), Sobhy Abdelkader(1,5)
1. Department of Electrical Power Engineering Egypt-Japan Univeristy of Science
and Technology, New Borg, El-Arab City. Egypt
. Electrical Engineering Department, Aswan University, Aswan. Egypt
. Electrical Power and Machines Engineering Department, Tanta University. Egypt
. Department of Information Electronics, Kyushu University, Fukouka, Japan
. Electrical Engineering Department, Mansoura University. Egypt

AL owON
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Optimal management of cooperative energy communities: impact

of agent cooperation

A. Castro-Mérida, S. de la Torre

Department of Electrical Engineering

Escuela de Ingenierias Industriales, Universidad de Malaga. Spain

Volume Optimization for a Single-Phase Air-Core Reactor — 2D

Finite Element Method and Particle Swarm Optimization Approach
Jeylto Alves de Souza Cruvinel, José Roberto Camacho

Alternative Energies and Electric Systems Protection Laboratory — LEAPSE
Faculty of Electrical Engineering, Federal University of Uberlandia (UFU)

Minas Gerais. Brazil

Conditions for the optimality of the criterion programming
problem and determination of basic parameters of community

power generation

Milan Belik(1), Oleksandr Rubanenko(2)

1. Department of Power engineering, University of West Bohemia. Plzen. Czech
Republic

2. Department of electric station and system, Vinnytsia. Ukraine

Energy management of multiple resource charging station

Mohammed H. Alkhafaji(1), Fadhil A. Hasan(1), Ali Jafer Mahdi(2,3),

Mohammed Qasim Majeed(3)

1. Department of Electrical Engineering, University of Technology, Baghdad, Iraq

2. College of Information Technology Engineering, Al-Zahraa University for
Women, Karbala. Iraq

3. Department of Electrical and Electronics Engineering, University of Kerbala,
Karbala, Iraq

Thursday June 27", 2024

9:00-9:45 Plenary Session PL3 ROOM A “Baroja” |

Chairman: Francisco Gil Montoya

PL3. Why energy efficiency remains key despite ongoing
decarbonization

By Mr. Bruno De Wachter
Clean Energy Transition of the International Copper Association
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256
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285

Analysis of the impact of Fast Electric Vehicle Charging Stations

on Power Quality in Distribution Networks
Joao Pinto(1), José Baptista(1,2)
1. Department of Engineering
2. INESCTEC UTAD Pole
University of Tras-os-Montes and Alto Douro.Vila Real. Portugal

Useability Evaluation of Reinforcement Learning Toolboxes for

Electrical Drives

N. Szécsényi, P. Stumpf

Department of Automation and Applied Informatics, Budapest University of
Technology and Economics. Hungary

SoC Profile Reconstruction in Residential EV Charging:

Assessing the Degradation of V1G and V2G in Denmark

M. Etxandi-Santolaya(1,3), M. Secchi(2), M. Marinelli(2), L. Canals Casals(3),

C. Corchero(4), J. Eichman(1)

1. Department of Energy Systems Analytics. Institut de Recerca en Energia de
Catalunya—IREC. Sant Adria de Besos. Spain

2. Department of Wind and Energy Systems. Danmarks Tekniske Universitet —
DTU. Lyngby. Denmark

3. Department of Engineering Projects and Construction. Universitat Politécnica de
Catalunya—UPC. Barcelona. Spain

4. Bamboo Energy, Barcelona. Spain

ACO-Driven Optimization: Analysis of Constraint Implementation

in the Electric Vehicle Charge Optimization Problem

O. Abarrategi(1), G. Dobric(2), M. Zarkovic(2), A. lturregi(1)

1. Department of Electrical Engineering. Bilbao School of Engineering, UPV/EHU
Spain

2. Department of Power Systems
University of Belgrade - School of Electrical Engineering Belgrade. Serbia
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272  Inductive Wireless Power Transfer for Autonomous Underwater

Vehicles using Split Core Transformer and Resonant LLC Circuit
Ihigo Rozas, Ihigo Martinez de Alegria, Alberto Otero, Endika Robles, lker
Aretxabaleta

Applied Electronics Research Team (APERT), University of the Basque Country
(UPV/EHU) Bilbao School of Engineering. Spain

309 Power quality and efficiency functionalities for a
three-level Dynamic Voltage Restorer on low voltage grids
Andras Futo(1), Istvan Varjasi(1), Laszlo Stranyoczki(1), Andras Dan(2)
1. Department of Automation and Applied Informatics, Budapest University of
Technology and Economics. Hungary
2. Department of Electric Power Engineering, Budapest University of Technology
and Economics. Hungary

329 E-maintenance in hydropower energy generation: A case study of
Enel Colombia
G. Cortés Sanchéz(1), G. Rodriguez Gémez(1), E. Guevara Pabén(1), T.
Fontani(1), I. Duran Tovar(2), L. Benavides Navarro(2), A. Marulanda
Guerra(2)
1. Enel Colombia SAS O&M Hydro Colombia & Central America.Colombia
2. Universidad Escuela Colombiana de Ingenieria Julio Garavito, Bogota. Colombia

382  Thermoelectric generator for energy production from renewable

sources

R. Mecke, P. KuBRmann

Department of Automation and Computer Sciences. Harz University of Applied
Science. Germany
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234

240

277

whose number is in black will be presented online in Room A “Baroja”.

Chairmen: Oihane Abarrategi, Herminio Martinez Garcia, Francesco
Nocera, Takvor Soukissian, Daiane Rodrigues dos Santos

Grid Connected PV System for an Academic Building of KFUPM

Campus in Saudi Arabia

Waleed M. Hamanah(1,2), Abdulrahman Aliyu(1), Md. Shafiullah(3,4), Luai M.

Alhems(1)

1. Applied Research Center for Metrology, Standards and Testing, Research
Institute, KFUPM, Dhahran. Saudi Arabia

2. Department of Electrical Engineering, Faculty of Engineering and Physics,
KFUPM, Dhahran. Saudi Arabia

3. Control & Instrumentation Engineering Department, KFUPM, Dhahran. Saudi
Arabia

Efficiency of R&D&I Investment in Energy Technology in Spain

Daiane Rodrigues dos Santos(1), Tuany Esthefany Barcellos de Carvalho

Silva(2), Reinaldo Castro Souza(2)

1. State University of Rio de Janeiro, Department of Economics. Brazil

2. Pontifical Catholic University of Rio de Janeiro, Department of Industrial
Engineering. Brazil

Modeling of Brazilian Wind Power Generation Capacity:

A Multivariate Analysis with Neural Networks

Daiane Rodrigues dos Santos(1),Tuany Esthefany Barcellos(2), Tiago
Costa(3),Maria Laura Marques(1), Daniela Prado(1), Reinaldo Castro(2)
1. State University of Rio de Janeiro (UERJ), Rio de Janeiro. Brazil

2. Pontifical Catholic University of Rio de Janeiro (PUC-Rio). Brazil

3. IBMEC, Rio de Janeiro. Brazil

Development of the energy hub GEDERIab at Universitat
Politécnica de Valéncia for encouraging the integration of
renewable energy resources
G. Escriva-Escriva(1), D. Dasi-Crespo(1), M. Segarra-Balaguer(1), E. Quiles-
Cucarella(2), C. Roldan-Blay(1), C. Roldan-Porta(1)
1. Institute for Energy Engineering. Universitat Politécnica de Valéncia. Spain
2. Instituto Universitario de Automatica e Informatica Industrial.

Universitat Politecnica de Valéncia. Spain
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Design and Implementation of a Biogas Pilot Plant for

Bioaugmentation Strategies in a rural municipality

D. Dasi-Crespo(1), A. Carcerller-Toselli (2), C. Roldan-Blay(1) , G. Escriva-
Escriva (1), C. Roldan-Porta(1)

1. Institute for Energy Engineering. Universitat Politécnica de Valéncia. Spain
2. Ayuntamiento de Aras de los Olmos. Valencia. Spain

Optimization for the inlet channel and basin of a gravitational

vortex turbine through the maximization of circulation
Eduardo D. Madrid C, Juan C. Serrano, Elkin G. Flérez
Department of Mechanical Engineering. Universidad de Pamplona. Colombia

The role of Hz2 in the decarbonization of isolated electrical

systems: challenges in the mobility

B. Gonzalez-Diaz(1), L. Rodriguez-Urrego(1), A. Barroso-Alonso, N. Martin-

Dorta(2), E. Gonzalez-Diaz(2), Francisco Ramos-Real(3)

1. Departamento de Ingenieria Industrial, Escuela Superior de Ingenieria y
Tecnologia, Universidad de La Laguna (ULL), Tenerife. Spain

2. Departamento de Técnicas y Proyectos en Ingenieria y Arquitectura, Escuela
Politécnica Superior de Ingenieria, Universidad de La Laguna (ULL), Tenerife.
Spain

3. Departamento de Economia, Contabilidad y Finanzas. Universidad de La
Laguna, Facultad de Economia, Empresa y Turismo. Spain

Sustainable Mobility in Rural Environments: The Role of Hydrogen

in Rural Transportation Evolution

L. Rodriguez-Urrego(1), B. Gonzalez-Diaz(1), N. Martin-Dorta(2), E. Gonzalez-

Diaz(2)

1. Departamento de Ingenieria Industrial, Escuela Superior de Ingenieria y
Tecnologia, Universidad de La Laguna (ULL),Tenerife. Spain

2. Departamento de Técnicas y Proyectos en Ingenieria y Arquitectura, Escuela
Politécnica Superior de Ingenieria, Universidad de La Laguna (ULL), Tenerife
Spain

Characterization and SPICE modelling of a transformer for LLC

converter based on GaN transistors
A. Boura(1), M. Husak(1), V. Jani¢ek(1), D. Kohout(2), J. Novak(1), T. Teply(1)
1. Department of Microelectronics, Faculty of Electrical Engineering.
Czech Technical University in Prague. Czech Republic
2. STMicroelectronics Design and Applications s.r.o. Prague. Czech Republic

Experimental test bench for validating grid-forming strategies in
V2G applications

A. Ordono(1), J. Rodriguez-Gongora(1), F.J. Asensio(1), J.A Cortajarena(2), A.
Sanchez-Ruiz(3), M. Zubiaga(2)
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1. Department of Electrical Engineering, Engineering School of Gipuzkoa,
University of the Basque Country (UPV/EHU) Eibar. Spain

2. Department of Electronic Technology, Engineering School of Gipuzkoa,
University of the Basque Country (UPVEHU) Eibar. Spain

3. Department of Electronic Technology, Engineering School of Vitoria-Gasteiz,
University of the Basque Country (UPVEHU) Spain

324 Evaluation of the Application of Energy Regulations for Buildings

in Colombia: A Case Study
J. Cardenas(1), G. Osma(1), J. Jaramillo(2)
1. Department of Electrical Engineering
2. Department of Mechanical Engineering
Universidad Industrial de Santander. Bucaramanga. Colombia

326 Analysis of development of floating offshore wind energy in Spain
I. Arrambide
Department of Electrical Engineering
Escuela de Ingenieria de Guipuzcoa, University of the Basque Country
Donostia-San Sebastian. Spain

328 Selection of a biocomposite material as an alternative for the

manufacture of the rotor of a gravitational vortex turbine
J. Villamizar, B. Ramon, M. Vargas
Faculty of Engineering and Architecture, University of Pamplona. Colombia

334 Modelling of solar power production at 65° 35' N
Per Westerlund(1), Jesper Rydén(2), Nils Persson(3)
1. Electric Power Engineering. Lulea University of Technology. Sweden
2. Department of Energy and Technology. Swedish University of Agricultural
Sciences. Sweden
3. Department of Engineering Sciences and Mathematics. Lulea University of
Technology. Sweden

336 Intelligent and Optimal System for Monitoring Environmental
Variables and Solar Luminosity, with solar path tracker and

telemetry

J. Alan Calderén Ch.(1,2,3), Benjamin Barriga Gamarra(2), Julio C. Tafur

Sotelo(2), Fernando Jiménez Ugarte(2)

1. Applied Nanophysics, Institute for Physics, Technical University of Iimenau.
Germany

2. Control and Automation Engineering Master Degree Program, Mechatronic
Engineering Master Degree Program. Energy Laboratory Engineering
Department, Pontificia Universidad Catodlica del Peru

3. Aplicaciones Avanzadas en Sistema Mecatrénicos JACH S. A. C.
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337 Design and Implementation of Photovoltaic Electric Vehicle
Charging Stations: A Case Study at Universidad Tecnoldgica de

Pereira
Edgar Salazar, Oscar Goémez
Facultad de Tecnologia. Universidad Tecnoldgica de Pereira. Colombia

340 Parametric Study of a Large Active Area PEM Fuel Cell using a

MatLab-Simulink Model
S. K. Das, H. Zhang
Department of Mechanical Engineering. Kettering University. USA

341 On the influence of the number of virtual IEDs in the data traffic of

IEC61850 centralized substation protection

E. Torres, N. Escobar, P. Eguia, O. Abarrategi, D.M. Larruskain, V. Valverde,
G. Buigues

Department of Electrical Engineering, School of Engineering of Bilbao, University of
the Basque Country UPV/EHU. Spain

344  Asymmetrical Six-phase GaN-based Drive Performance Analysis

with Variable Switching Frequency Control

Maitane Carrasco, Amaia Lopez-de-Heredia, Irma Villar

Department of Power Electronics. Ikerlan Basque Research Centre (BRTA)
Arrasate, Gipuzkoa. Spain

356 Non-Unit Voltage Ratio Derivative Algorithm for MVDC grids
A. Blazquez(1), M.J. Pérez-Molina(2), P. Eguia(1), D.M. Larruskain(1), A.
Iturregi(1), E. Torres(1)

1. Department of Electrical Engineering, Faculty of Engineering of Bilbao,
Universidad del Pais Vasco UPV/EHU. Spain
2. Oceanic Platform of the Canary Islands (PLOCAN)) Spain

375 Short-term wind power forecasting with responses transformation

for taking into account wind turbine operational state

D. Snegirev, A. Pazderin, V. Samoylenko, P. Bartolomey
Department of Automated Electrical Systems, Ural Federal University,
Yekaterinburg. Russia

384 Evaluation of MCP Correlation Algorithms Applied to Wind Data Seri
A. Moreira(1), T. Rocha(2), J. Mendong¢a(3), R. Pilao(4), P. Pinto(1)
1. MEGAJOULE S.A. Maia. Portugal
2. INESC TEC, Centre for Power and Energy Systems Porto. Portuga
3. SIIS, Instituto Politécnico do Porto. Portugal
4. CIETI, ISEP, Instituto Politécnico do Porto. Portugal
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434 Energy storage possibility for Energy Community
Péter Kadar, Norbert Boross
Obuda University. KVK Dept. of Power Systems, Alternative Energy Sources
Knowledge Centre. Budapest. Hungary
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11:45-13:00 Oral Session A4 ROOM A "Baroja"
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black will be presented online

Chairman: Valery Vodovozov
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307

349

415

Enhancing Distribution Grid Resilience via Multi-Autonomous

Microgrid Islanding

I. Abdallah, M. Boudour, A. Ladjici

Industrial and Electrical Systems. Research Laboratory (LSEI), Faculty of Electrical
Engineering, USTHB. Algeria

Study of the energy potential of surplus green hydrogen produced

in a sodium chlorate manufacturing plant

M. Gerfauo, S. F. P. Dias

Department of Mechatronics Engineering. UTEC, Technological University of
Uruguay

An Adaptive Secondary Control Based on Recursive Neural

Networks for Isolated Microgrids

L. Rodriguez(1), A. Pantoja(1), J. Revelo(1), J. Barco-Jiménez(2)

1. Department of Electronics. University of Narifio

2. Program of Electronic Engineering. University CESMAG. Pasto. Colombia

Techno-Economics Analysis to Reshape Global Clean and Green

Energy
Jamil Abdo, Tariq Masood
Department of Engineering, Frostburg, Maryland. USA



Bizkaia-Aretoa Building. Bilbao. Spain
26, 27, 28 of June 2024

A E 22nd International Conference on Renewable Energy and Power Quality
%& (ICREPQ’24)

11:45-13:00 Oral Session B4 ROOM B "Arriaga"

Thursday June 27t", 2024

The papers whose number is in green will be presented physically and the papers whose number is in

black will be presented online

Chairman: Milan Belik

314 A Modular Multi-Technology Generator Model for EMT Stability

338

352

354

Studies in Power Systems with Large Amounts of Converter-

based Generation

Jesus Castro Martinez(1), Santiago Arnaltes(1), José Luis Rodriguez(1),
Javier Renedo(2), Edgar Nuiio Martine(2), Macarena Martin Almenta(2),
Sergio Martinez Villanueva(2)

1. Department of Electrical Engineering, Carlos Il University of Madrid. Spain
2. Red Eléctrica — Redeia . Alcobendas, Madrid. Spain

Use of zero-dimensional modelling to predict performance and
assess feasibility of solid oxide fuel cell-gas turbine hybrid
system

A. Felix, C. Kalyvas

Department of Engineering

School of Physics, Engineering and Computer Science, University of Hertfordshire
United Kingdom

4D hybridisable interpolation methodology aimed at system

modelling: application to a fuel cell blower

J. Rodriguez-Géngora(1), F.J. Asensio(1), A. Ordoiio(1), M. Gonzalez-Pérez(1),

G. Saldaia(2), O. Oinederra (2)

1. Department of Electrical Engineering. Engineering School of Gipuzkoa,
University of the Basque Country (UPV/EHU). Spain

2. Department of Electrical Engineering. Engineering School of Bilbao, University of
the Basque Country (UPV/EHU). Spain

Comparison between a surface permanent magnet synchronous
motor and a segmented stator switched reluctance motor

with aluminum windings for light electric traction
Pere Andrada

GAECEQS, DEE, EPSEVG.

Universitat Politécnica de Catalunya UPC-BARCELONATECH,
Vilanova i la Geltru. Spain
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PL4. Al for wind turbine predictive maintenance

By Prof. Dr. Yolanda Vidal Sequi
Escola d’Enginyeria de Barcelona. Spain

15:45-16:30 Poster Session P4 ROOM C "Laboa" (*)

Thursday June 27th, 2024
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Chairmen: Péter Kadar, Edwin Chica Arrieta, Luis A. Fernandez Jiménez,

223

361

365

Esther Torres Iglesias, Per Westerlund

Power System Stabilizer Based on Artificial Bee Colony

Algorithms

Waleed M. Hamanah(1,2), A. Baraean(2), Asif Islam(3)

1. Applied Research Center for Metrology, Standards and Testing, Research
Institute, KFUPM Dhahran. Saudi Arabia

2. Electrical Engineering Department, College of Engineering and Physics,
KFUPM, Dhahran. Saudi Arabia

3. IRC for Sustainable Energy Systems, Research Institute, KFUPM Dhahran.
Saudi Arabia

Probabilistic short-term load forecasting models based on a

parametric approach

L.A. Fernandez-Jiménez, S. Terreros-Olarte, C. Capellan-Villacian, A. Falces,
E. Garcia-Garrido, P.M. Lara-Santillan, M. Mendoza-Villena, E. Zorzano-Alba,
P.J. Zorzano-Santamaria

Department of Electrical Engineering

E.T.S.L1., Univerity of La Rioja, Logroio. Spain

On the portability of EMT models in different power system

simulation software tools
P. Pereda(1), P. Eguia(2), A. Laka(1)
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1. Convergrid S.L. Parque Tecnoldgico de Zamudio. Spain
2. Department of Electrical Engineering, University of the Basque Country
(UPV/EHU) School of Engineering in Bilbao. Spain

371  Educational Station for the Generation and Use of Green
Hydrogen
C. Capellan-Villacian, A. Falces, P.J. Zorzano-Santamaria, E. Zorzano-Alba, M.
Mendoza-Villena, P.M. Lara-Santillan, E. Garcia-Garrido, L.A. Fernandez-
Jiménez
Department of Electrical Engineering. E.T.S.1.1., La Rioja University,
Logrofio. Spain

376  CAPEX and OPEX of floating offshore photovoltaic farms.
The case of study of the Mediterranean area of the Iberian
Peninsula
D. Cordal-lglesias(1) , D. Fernandez-Mira(2), A. Filgueira-Vizos(3) , T. Guillén-
Diaz(4), I. Robalo-Cabrera(5), A. Alcayde(5), F.G. Montoya(5), A.l. Garcia-Diez
(6), M.A. Graiha-L6pez(7), F. Puime-Guillén(8), H. S. de Oliveira(9), L. Castro-
Santos(10)
1. Universidade da Coruia, Escola Politécnica de Enxefaria de Ferrol. Spain
2. Universidade da Coruna, Escola Universitaria de Desefio Industrial. Spain
3. Universidade da Corufa. Centro de Investigacion en Tecnoloxias Navais e
Industriais (CITENI), Departamento de Quimica, Escola Politécnica de
Enxenaria de Ferrol. Spain
Universidad Adolfo Ibafiez, Facultad de Ingenieria y Ciencias. Chile
Universidad de Almeria, Escuela Superior de Ingenieria. Spain
Universidade da Corufia, Centro de Investigacion en Tecnoloxias Navais e
Industriais (CITENI), Departamento de Enxefiaria
Naval e Industrial, Escola Politécnica de Enxefaria de Ferrol. Spain
7. Universidade da Corufa, Centro de Investigacion en Tecnoloxias Navais e
Industriais (CITENI), Departamento de Enxefaria
Industrial, Escola Politécnica de Enxenaria de Ferrol, Esteiro. Spain
8. Universidade da Corufiia, Centro de Investigacion en Tecnoloxias Navais e
Industriais (CITENI), Departamento de Empresa, Facultade de Economia e
Empresa. Spain
9. Instituto Superior de Contabilidade e Administragdo do Porto (ISCAP),
CEOS.PP, University of Porto. Portugal
10. Universidade da Corufia, Centro de Investigacion en Tecnoloxias Navais e
Industriais (CITENI), Departamento de Enxefaria Naval e Industrial, Escola
Politécnica de Enxefiaria de Ferrol. Spain

ook

379 Methodology for Analysing the Social Cost of Energy (SCOE) for a
floating photovoltaic plant (FPV) in Spain
I. Robalo-Cabrera(1), A. Alcayde(2), A. Filgueira-Vizoso(3), T. Guillén-Diaz(4),
F.G. Montoya(2), L. Castro-Santos(1)
1. Universidade da Coruina, Centro de Investigacion en Tecnoloxias Navais e
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Industriais CITENI), Departamento de Enxefaria Naval e Industrial, Escola
Politécnica de Enxefaria de Ferrol. Spain

. Universidad de Almeria, Escuela Superior de Ingenieria. Spain

. Universidade da Corufia, Centro de Investigacion en Tecnoloxias Navais e
Industriais (CITENI), Departamento de Quimica, Escola Politécnica de
Enxenaria de Ferrol. Spain

4. Universidad Adolfo Ibafiez, Facultad de Ingenieria y Ciencias. Chile

WN

Work accidents prevention by risks assessments to 400 kV

Tantareni power substation from Romania

Daniel N. Fita(1), Florin Muresan-Grecu(2), Adrian M. Schiopu(3)

1. Strategic Studies of Energy Security Research Center, University of Petrosani.
Romania

2. Industrial Engineering Doctoral School, University of Petrosani. Romania

3. Strategic Studies of Energy Security European Center of Petrosani. Romania

Analysis of the National Power Grid from Romania in the context

of identifying vulnerabilities and ensuring energy security

Daniel N. Fita(1), Dan C. Petrilean(2), loan L. Diodiu(3)

1. Strategic Studies of Energy Security Research Center, University of Petrosani.
Romania

2. Mechanical and Industrial Engineering, Transport Department, University of
Petrosani. Romania

3. Computer Science and Electrical Engineering Department, University of Sibiu.
Romania

Potential of offshore photovoltaic solar technology in the north of

Chile
T.l.Guillen-Diaz(1), P. Rubial-Yanez(2), D. Jara(3), I. Lamas-Galdo(4), D. Cordal
Iglesias(5), F. Puime-Guillén(6), A. Filgueira-Vizoso(7), |. Robalo-Cabrera(8), L.
Castro-Santos(9)
. Universidad Adolfo Ibafiez, Facultad de Ingenieria y Ciencias. Chile
. Universidade da Corufia, Escola Politécnica de Enxenaria de Ferrol. Spain
. Universidad Adolfo Ibafiez, Facultad de Ingenieria y Ciencias. Chile
. Universidade da Corufia, Departamento de Ciencias da Navegacion e
Enxenaria Marifia, Escola Politécnica de Enxefaria de Ferrol. Spain
. Universidade da Corufia, Escola Politécnica de Enxenaria de Ferrol. Spain
. Universidade da Corufia, Campus Industrial de Ferrol, Centro de Investigacion
en Tecnoloxias Navais e Industriais (CITENI), Departamento de Empresa,
Facultad de Economia e Empresa. A Corufia. Spain
7. Universidade da Coruia, Campus Industrial de Ferrol, Departamento de
Quimica, Escola Politécnica de Enxefiaria de Ferrol. Spain
8. Universidad de Almeria, Escuela Superior de Ingenieria, La Cafiada de San
Urbano, Almeria. Spain
9. Universidade da Coruna, Campus Industrial de Ferrol, Departamento de
Enxenaria Naval e Industrial, Escola Politécnica de Enxefaria de Ferrol. Spain
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Optimizing the utilisation of different computational hardware
types for real time simulation

D. Kiss, L. Stranyéczky, l. Varjasi Dr.

Department of Automation and Applied Informatics. Budapest University of
Technology and Economics. Faculty of Electrical Engineering and Informatics.
Hungary

New Technique to develop Intelligent High reliable & Efficient
Unmanned Power Generation Modular

Jamil Abdo(1), Tariq Masood(1), Abdul Jabbar Khan(2)

1. Department of Engineering. Frostburg, Maryland. USA

2. National Transmission & Dispatch Company, WAPDA, House Lahore. Pakistan

Stable hydrogen generation by wind power, grid and battery
Rodolfo Dufo-Lépez, Juan M. Lujano-Rojas, José L. Bernal-Agustin, Jesus S.
Artal-Sevil, Angel A.Bayod-Rujula

Department of Electrical Engineering E.I.N.A., Zaragoza University. Spain

Short term energy management in stand-alone PV-battery-diesel
systems

Rodolfo Dufo-Lépez, Juan M. Lujano-Rojas, José L. Bernal-Agustin, Jesus S.
Artal-Sevil, Angel A. Bayod-Rujula, Juan A. Tejero-Gémez

Department of Electrical Engineering. E.I.N.A., Zaragoza University. Spain
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251

Modified Two Switch Flyback topology with an Active Clamp

Converter for solar PV micro-inverter application

Rico-Secades, Manuel; Quintana-Barcia, Pablo; Ribas, Javier; Calleja,
Antonio-Javier; Lopez-Corominas, Emilio, Chinchero, Hector

Department of Electrical, Electronics, Communications and Systems (DIEECS)
Polytechnics Engineering School of Gijon (EPI-GIJON), Oviedo University. Spain

DC-link MPPF Capacitors Online Condition Monitoring System for

AC/DC power converters integrated in Converter Control System

Fernando Gonzalez-Hernando(1), Victor M. Lopez-Martin(1), Hodei

Balanzategi(1), Fernando Rodriguez(2), Fernando Auion(2)

1. IKERLAN technology Research Centre. Basque Research and Technology
Alliance (BRTA) Basque Country. Spain

2. Aluminium and Film Capacitors Business Group. TDK Electronics Components
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398 Evaluation of Constructive Parameters to Minimize the Effects of
Solar Radiation in Households with Tropical Climate
J. Cardenas(1), G. Osma(1), J. Jaramillo(2)
1. Department of Electrical Engineering
2. Department of Mechanical Engineering. Universidad Industrial de Santander

Bucaramanga, Colombia

438 Efficiency Analysis of an Interleaved Converter as Power Interface between a
PEM Electrolyzer and a Photovoltaic Source.
Gianpaolo Vitale
ICAR, Institute for high performance computing and networking, National Research
Council (CNR), Palermo. Italy

442  Impact analysis of photovoltaic systems and energy storage
systems on a low-voltage distribution grid
E. Simoni¢(1), S. Seme(1,2), K. Zupanc(3), K. Sredensek(1)
1. Faculty of Energy Technology, University of Maribor, Kr8ko, Slovenia
2. Faculty of Electrical Engineering and Computer Science, University of Maribor,

Maribor, Slovenia
3. Elektro Gorenjska, Slovenia
Thursday June 27, 2024
16:30-18:00 Oral Session B5 ROOM B “Arriaga"

The papers whose number is in green will be presented physically and the papers whose number is in

black will be presented online

Chairman: Adam Muc
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267

Dynamic Line Rating for Congestion Management in Distribution

Network

A. Delgado(1), M. T. Bedialauneta(1), E. Fernandez(2), I. Albizu(1), P.
Castillo(1)

Department of Electrical Engineering

University of the Basque Country UPV/EHU

1. Campus of Gipuzkoa. Spain

2. Campus of Bizkaia. Spain

Neural Network Based Configuring of Linear Delta Robots

with Reduced Energy Consumption
V. Vodovozov(1), Z. Raud(1), E. Petlenkov(2)
1. Department of Electrical Power Engineering and Mechatronics
2. Department of Computer Systems
Tallinn University of Technology. Estonia
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293 Harnessing Waste Heat from Automotive Exhaust to Generate

Electricity for Improved System Efficiency
Z. Andrews, A. Moening, T. Moszak, K. Trainor, S. K. Das
Department of Mechanical Engineering. Kettering University. USA

350 220KV HV Transmission Line from Deir Ammar to Deir Nbouh in

Northern Lebanon
Moustapha El Hassan, Maged Badawi El Najjar, Osman Mustapha, Jihad Daba
Department of Electrical Engineering. University of Balamand, Kura. Lebanon

399  Control strategies applied to distribution networks with the
integration of distributed energy resources - A review
Alejandra Martinez-Peialoza, German Osma-Pinto, César Duarte
Escuela de Ingenierias Eléctrica, Electrénica y de Telecomunicaciones.
Universidad Industrial de Santander. Bucaramanga. Colombia

Friday June 28", 2024

| 9:30-10:15 Plenary Session PL5 ROOM A “Baroja” |

Chairman: Santiago Arnaltes Gomez

PL5. Innovation and smart grids, a key aspect for the growth of
renewable energies

By Mrs. Noemi Alonso
Substations and Protection Department of i-DE Redes Eléctricas Inteligentes.
Iberdrola. Spain
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396

401

404

405

Julio Cesar Tafur Sotelo, Sebastijan Seme

Enhancing Wind Turbine and Fuel Cell Voltage Stability with

Distribution Static Compensator

Waleed M. Hamanah(1,2), Luai Alhems(1,3), M. Abido(2,4)

1. Applied Research Center for Metrology, Standards and Testing, Research &
Innovation, KFUPM Dhahran. Saudi Arabia

2. Electrical Engineering Department, College of Engineering and Physics,
KFUPM, Dhahran. Saudi Arabia

3. Applied Research Center for Environment and Marine Studies, Research &
Innovation, KFUPM, Dhahran. Saudi Arabia

4. IRC for Sustainable Energy Systems, Research & Innovation, KFUPM Dhahran.
Saudi Arabia

New Technique to enhance Hybrid Renewable Energy Resources

Operational Flexibility and Reliability

Tariq Masood(1), Jamil Abdo(1), Abdul Jabbar Khan(2)

1. Department of Engineering. Frostburg, Maryland. USA

2. National Transmission & Dispatch Company, WAPDA, House Lahore. Pakistan

Influence of offshore wind turbine size in levelised cost energy
l. Arrambide

Escuela de Ingenieria de Guipuzcoa, University of the Basque Country
Department of Electrical Engineering. Spain

Wave power in the Mediterranean Sea

T. Soukissian(1), A. Lutard(2), N.E. Koutri(3)

1. Hellenic Centre of Marine Research — Institute of Oceanography Athens. Greece

2. University of Toulon. France

3. National Technical University of Athens — School of Naval Architecture and
Marine Engineering. Greece

LCL filter design and experimental response analysis for a SiC

inverter

S. Martin-Arroyo(1), A. Llamazares(1), J. Herrero Ciudad(2), M. Garcia-
Gracia(1)

1. Department of Electrical Engineering. EINA, Zaragoza University. Spain
2. For Optimal Renewable Energy Systems, S.L. Zaragoza. Spain
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406 Validation of a methodology for post-construction Energy Yield

Assessment of an operational wind farm

M. Costa(1), T. Rocha(2), J. Mendong¢a(3), R. Pilao(4), P. Pinto(1)

1. MEGAJOULE S.A. Maia. Portugal

2. INESC TEC, Centre for Power and Energy Systems. Porto. Portugal
3. SIIS, Instituto Politécnico do Porto. Portugal

4. CIETI, ISEP Instituto Politécnico do Porto. Portugal

408 Influence of environmental factors on corona voltage
A. Etxegarai, M. De La Hoz, E. Fernandez, I. Aranzabal, A. Iturregi, J. Mazon
Department of Electrical Engineering. University of the Basque Country UPV/EHU
Bilbao. Spain

413  Educating Engineers on the Use of Renewable Ethanol Fuel as a
Drop-in Replacement for Gasoline in Small Engines
G. W. Davis, A. J. Mazzei
Department of Mechanical Engineering, Kettering University. USA

414 Review: Uninterrupted Liquid Hydrogen (E-Methanol) Production
framework to deliver Clean & Green Energy
Tariqg Masood, Jamil Abdo
Department of Engineering, Frostburg, Maryland. USA

417  Measurement of half-bridge parasitic impedances using a flexible

test probe
A. Llamazares, S. Martin-Arroyo, M. Garcia-Gracia
Department of Electrical Engineering, EINA, Zaragoza University. Spain

419  Virtualization in substations. Technologies and applications
E. Torres, P. Eguia, O. Abarrategi, D.M. Larruskain, V. Valverde, G. Buigues
Department of Electrical Engineering, School of Engineering of Bilbao, University of
the Basque Country UPV/EHU. Spain

422 Balcony solar photovoltaic plug-and-play systems
S. Seme(1,2), L. Strojansek(1), E. Simoni¢(1), K. Sredensek(1)
1. Faculty of Energy Technology, University of Maribor. Slovenia
2. Faculty of Electrical Engineering and Computer Science, University of Maribor.
Slovenia

424 Design and Implementation of a Modified Cascaded Z-Source
High Step-Up Boost Converter for Photovoltaic (PV) Applications
Navid Salehi, Guillermo Velasco-Quesada, Herminio Martinez-Garcia
Electronic Engineering Department, Eastern Barcelona School of Engineering
(EEBE) Technical University of Catalonia — BarcelonaTech (UPC) Spain
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The Use of Hybrid Technology for Power Quality Improvements in

Grid-Connected PV System

Prasad Kumar Bandahalli Mallappa, Herminio Martinez-Garcia, Guillermo
Velasco-Quesada

Department of Electronic Engineering

Escola d’Enginyeria de Barcelona Est (EEBE), Technical University of Catalonia
(UPC)-BarcelonaTech. Spain

The Integration of Renewable Energies and Energy Static
Converters Courses for Energy Engineering Students in the

Framework of the European Higher Education Area (EHEA)
Herminio Martinez-Garcia

Eastern Barcelona School of Engineering (Escuela de Ingenieria de Barcelona
Este — EEBE) Department of Electronics Engineering

Technical University of Catalonia (UPC). BarcelonaTech. Spain

On the Fitting of Three-Phase Voltage Curves with Ellipses Using

Geometric Algebra for Conics

Jorge Ventura(1), Jaroslav Hrdina(2), Ahmad Eid(3), Marek Stodola(2),

Francisco M. Arrabal-Campos(1), Alfredo Alcayde(1), Francisco G.

Montoya(1)

1. Department of Engineering - Universidad de Almeria. Spain

2. Institute of Mathematics, Faculty of Mechanical Engineering, Brno University of
Technology. Czech Repulic

3. Department of Electrical Engineering, Faculty of Engineering, Port-Said
University. Egypt

Off-grid system using a converter with multiple DC inputs and

three-phase, multi-level AC output
Adam Muc
Department of Ship Automation, Gdynia Maritime University. Poland

Analysis of the operation of a Fresnel solar plant through

experimental tests: Energy production and efficiency

D. Larra, M.T. Miranda, |. Montero, F.J. Sepulveda, J.l. Arranz

Departamento de Ingenieria Mecanica, Energética y de los Materiales,

Escuela de Ingenierias Industriales, Universidad de Extremadura. Badajoz. Spain

Unfavourable scenario analysis of compensation mechanisms for
excess energy in self-consumption photovoltaic installations in

the Spanish residential sector

Sepulveda, F., Miranda, M.T., Montero, |., Fernandez, A., Larra, D.
Department of Mechanical, Energy and Materials Engineering

School of Industrial Engineering, University of Extremadura. Badajoz. Spain
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374

Robust power converters for renewable generation systems in

future networks with short circuit ratio wide variations
G. Santamaria Marti(1), R. Griné(2), A. Gil de Muro Zabala(3)
1. Jema Energy S.A. Gipuzkoa. Spain
2. Institute of Industrial and Control Engineering (IOC)
Universitat Politécnica de Catalunya (UPC). Spain
3. Tecnalia. Basque Research and Technology Alliance (BRTA)
Bizkaia. Spain

Ripple current control for single phase-shift dual active bridge

converters

Sz. Veréb, L. Stranyoczky, Z. Siit6, A. Balogh

Department of Automation and Applied Informatics

Faculty of Electrical Engineering and Informatics

Budapest University of Technology and Economics. Hungary

Peak Current Mode Control for Grid-Connected Energy Storage

Inverters

Laszl6 Stranyéczky, Andras Futé, Szabolcs Veréb, Istvan Varjasi, Zoltan Suté
Department of Automation and Applied Informatics

Faculty of Electrical Engineering and Informatics

Budapest University of Technology and Economics. Hungary

Exploring technology options for future wind energy converters
W.-G. Fruh

Institute of Mechanical, Process and Energy Engineering

Heriot-Watt University, Riccarton, Edinburgh. Scotland. United Kingdom

Optimizing voltage references in a 3-leg power VSC under single-

phase-to-ground faults
A. Davila(1), U. Garcia(2), U. Gonzalez (2), J.X. Rementeria(2) , A. San
Andres(2), E. Planas(2)
1. Department of Electronics Technology
2. Department of Electrical Engineering
Bilbao School of Engineering-University of the Basque Country (UPV/EHU)
Spain
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221 A Road Map for the Design, Simulation, and Analysis of

Switch Mode Universal Power Supply Adapters

Akram A. Abu-aisheh(1), Sameer H. Khader(2), Abdel-Karim K. Daud(2)

1. Department of Electrical and Computer Engineering. University of Hartford. USA

2. Department of Electrical Engineering. Palestine Polytechnic University, Hebron.
Palestine

262  Optimal Lithium-lon Ageing Mechanisms Configuration for

Physics- Based Modelling Software

S. Obrador(1,2), L. Canals(2), L. Trilla(1)

1. Power Systems, Catalonia Institute for Energy Research (IREC) Sant Adria del
Besos, Barcelona. Spain

2. Project and Construction Engineering Department, Universitat Politécnica de
Catalunya (UPC) Barcelona. Spain

284 Subsea DC power cable modelling and computational validation
Frederico Oliveira Passos(1), José Maria de Carvalho Filho(1), José Carlos de
Oliveira(2), Christel Enock Ghislain Ogoulola(1), Alex Reis(3), José Mauro
Teixeira Marinho(4)

1. Federal University of Itajuba. Brazil

2. University of Uberlandia. Brazil

3. University of Brasilia. Brazil

4. Petrobras S.A. Company. Rio de Janeiro. Brazil

342 Modelling Hourly Thermal Energy Demand: A Machine Learning
Approach of Residential District Heating Substations in Turin
C. Monzani, G. Cerino Abdin, A. Poggio, G. Montanari
Department of Energy Engineering. Politecnico di Torino. Italy

434 Energy storage possibility for Energy Community
Péter Kadar, Norbert Boross
Obuda University. KVK Dept. of Power Systems, Alternative Energy Sources
Knowledge Centre. Budapest. Hungary
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