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Opening Session
Break

Plenary Session 1: Molecular-Scale Design of Novel Materials for Organic Photovoltaics
and Electronics

Break

Session 1: Energy Management Saving and Efficiency

Improve Prediction Accuracy of Electrical Consumption Adjusted with Demand Response Programs...1
Charles Ibrahim (USJ, Lebanon); Imad Mougharbel (Ecole de Technologie Supérieure, Canada & Université Libanaise,
Lebanon); Hadi Y. Kanaan (Saint-Joseph University, Lebanon); Nivine Abou Daher (Hydro-Québec, Canada); Semaan
Georges (Notre Dame University-Louaize, Lebanon); Maarouf Saad (University of Quebec, Canada)

A New Approach for Optimal Sizing of Photovoltaic Pumping Systems for Irrigation...7
Asmae Hafian (Sidi Mohamed Ben Abdellah University, Morocco); Mohammed Benbrahim (Sidi Mohammed Ben Abdellah
University, Morocco); Mohammed Nabil Kabbaj (Sidi Mohamed Ben Abdellah University, Morocco); Aziz Bouazi (Moulay
Ismail University, Morocco); Aziz Abouabdillah (Ecole Nationale de I'Agriculture de Meknes, Morocco)

Modeling of The Lightning Current on Towers Connected to a MALT Grid...13
Semaan Georges (Notre Dame University-Louaize, Lebanon); Fouad Slaoui-Hasnaoui (Université du Québec en Abitibi-
Témiscamingue, Canada); Nahi Kandil (Université du Québec en Abitibi-Temiscamingue, Canada)

EVs charging and discharging model consisted of EV users behaviour...18
Soumia Ayyadi (Mohammadia School of Engineers, University of Mohammed 5, Morocco); Mohamed Maaroufi (EMI,
Morocco); Arif Muhammad Syed (Auckland University of Technology, New Zealand)

Establishment of a sustainable energy action plan- case study of a municipality in Lebanon...22
Sabine Saad (Lebanese University of Beirut & University saint Joseph, Lebanon); Mazen Ghandour (Lebanese University,
Lebanon); Marwan Brouche (Saint Joseph University, Lebanon); Adel Mourtada (Lebanese University, Lebanon)

Session 2: Renewable Energy Conversion and Ressources

Enhanced Internal Model Control and Harmonics Mitigation in Three-Phase Voltage Source Converters...28
Mohamed Ghazzali (Mohammadia School of Engineers, Mohammed V University, Morocco); Mohamed Haloua
(Mohammed V University, Morocco); Fouad Giri (University of Caen Basse Normandie, France)

Biogas production test from household solid waste by an anaerobic batch reactor...34
Kadjo B. Sidoine (Institut National Polytechnique Felix Houphouet Boigny & Université Cadi Ayyad, Cote d'Ivoire); Sako K.
Mohamed (Institut National Polytechnique Felix Houphouet Boigny, Cote d'Ivoire)

Control and Power Sharing of an Islanded DC Microgrid Integrating a Back-up Diesel Generator...39
Elie Hleihel (Saint-Joseph University of Beirut, Lebanon); Maurice Fadel (Laplace University, France); Hadi Y. Kanaan (Saint-
Joseph University, Lebanon)

A Tutorial for Evaluating Capacity Credit of PV Plants Based on Effective Load Carrying Capability...47
Arif S Malik and Mohammed Albadi (Sultan Qaboos University, Oman)

Analysis of the lightning transient response of the grounding system of large wind farms...53
Semaan Georges (Notre Dame University-Louaize, Lebanon); Fouad Slaoui-Hasnaoui (Université du Québec en Abitibi-
Témiscamingue, Canada)

Session 3: Renewable Energy Storage

Soret and Dufour effects on thermal storage and storage efficiency of a salt gradient solar pond...59
Yassmine Rghif (Faculty of Sciences and Techniques, Morocco); Belkacem Zeghmati (Perpignan Via Domicia University,



France); Fatima Bahraoui (Faculty of Sciences and Techniques, Morocco)

Impact of Energy Storage System on Frequency Control of an Islanded Microgrid...65

Reda Rabeh (Mohammadia Engineering School, Mohammed V University in Rabat, Morocco); Mohammed Ferfra
(Mohammad V University in Rabat, Morocco); Ahmed Ezbakhe (Univerité Internationale de Rabat, Morocco)

Deep learning for very short term solar irradiation forecasting...71
Wadie Bendali (EST, Inovative Technologies Laboratory, USMBA University, FES, Morocco); Mohammed Boussetta (USMBA
University, Morocco); Bensalem Bourachdi (Moulay Ismail University, Morocco); Ikram Saber and Youssef Mourad (USMBA
University, Morocco); Bossoufi Badre (Higher School of Technology, University of Mohammed I, Oujda, Morocco)

Performance enhancement of PCM based heat storage system using multiple entries reservoir...77
Sandy Khoury (Universite Saint-Joseph de Beyrouth, Lebanon); Chantal Maatouk (Saint Joseph University, Lebanon); Flavia
Khatounian (Université Saint Joseph de Beyrouth, Lebanon); Khalil Khoury (Lebanese University, Lebanon)

Strategic Planning for Renewable Energy in Developing Countries: Palestine as a Case Study...83
Abdelnaser Hamzeh Dwaikat (An Najah National University & National Carton Indusrty Compani NCI, Palestine); Sameer
Abu-Eisheh (An-Najah National University & Universal Group, Palestine)

Electric and Thermal Model of Li-ion battery pack with cylindrical components...89
Khadija Saqgli (Sidi Mohamed Ben Abdellah University, Morocco); Kouider Nacer M'sirdi (LIS, France); Houda Bouchareb and
Mohammed Oudghiri (Sidi Mohamed Ben Abdellah University, Morocco); Aziz Naamane (Aix-Marseille University, France)

Session 4: Innovative Energie Technologies and Practices

Autonomous Solar-Based Aquaponics: Towards Agricultural Sustainability in Lebanon and the Region...95
Haytham M Dbouk and Fawzi Khalife (American University of Beirut, Lebanon)

A Novel MPPT Strategy with Only One Current Sensor Using Predictive Control Technique...99
Sana Sahbani (Ecole des Mines de Rabat, Morocco); Hassane Mahmoudi (Mohammed 5 University, Ecole Mohammadia
d'Ingénieurs, Morocco); Abdennebi El Hasnaoui (ENSM, Morocco); Mustapha Kchikach (ENSM of Rabat, Morocco);
Abdelbari Redouane (Ecole des Mines de Rabat, Morocco)

Hardware Implementation of Blind Source Separation Algorithm Using ZYBO Z7& Xilinx System Generator...105
Mohcin Mekhfioui (Faculty of Science, Ibn Tofail University, Morocco); Omar Mouhib (Ibn Tofail University, Morocco);
Abdelkader Hadjoudja (Université Ibn Tofail, Morocco); Amal Satif (National School of Applied Sciences (ENSA), Ibn Tofail
University, Kenitra, Morocco); El gouri Rachid (University Ibn Tofail, ENSA Kenitra, Morocco); Laamari Hlou (Faculty of
Sciences, Ibn Tofail University, Morocco)

Surface Solar Radiation Modeling from Landsat 8 OLI/TIRS Satellite Data...110
Farah Benharrats (Centre des Techniques Spatiales & Algerian Space Agency, Algeria); Habib Mahi (Centre des Techniques
Spatiales, Algeria)

Mechanical and thermophysical characterization of local clay-based building materials...114
Abdallah Dadi (Université de thies & INSTA, Chad); Abakar Ali (National Highter School of Public Works, Chad); Jean-Louis
Tanguier, André Donnot and Riad Benelmir (University of Lorraine, France)

Break
Plenary Session 2: Renewable Energy Sources Grid Interconnection Challenges

Break

Session 5: Energy Management Saving and Efficiency

Voltage and Congestion Control in Active Distribution Networks Using Fast Sensitivity Analysis...120
Khaled Alzaareer (Ecole de Technologie Superieure, Canada); Maarouf Saad (University of Quebec, Canada); Hasan
Mehrjerdi (Qatar University, Qatar); Claude Ziad El-Bayeh (Ecole de Technologie Superieure, Canada); Serge Lefebvre and



Dalal Asber (IREQ, Canada)

Hybrid Algorithm for Monitoring Reverse Power Flow Caused by Distributed Renewable Energy Sources...125

Nivine Abou Daher (Hydro-Québec, Canada); Laurice Saliba (Saint-Joseph University of Beirut, Lebanon); Imad Mougharbel
(Ecole de Technologie Supérieure, Canada & Université Libanaise, Lebanon); Hadi Y. Kanaan (Saint-Joseph University,
Lebanon); Maarouf Saad (University of Quebec, Canada)

An Efficient Iterative Method for Extracting Parameters of Photovoltaic Panels with Single Diode Model...129
Abdelaaziz Benahmida (Ibn Zohr University, Morocco); Noureddine Maouhoub (University of Ibn Zohr, Morocco); Hassan
Sahsah (Ibn Zohr University, Morocco)

Sliding Mode Current Control with Luenberger Observer applied to a Three Phase Induction Motor...135
Enrique Paiva, Larizza Delorme, Marcos Gomez-Redondo and Esteban Cristaldo (Universidad del Cono Sur de las Américas,
Paraguay); Jorge Rodas (Universidad Nacional de Asuncién, Paraguay); Yassine Kali (Ecole de Technologie Supérieure &
GREPCI Laboratory, Canada); Ratl Gregor (Universidad Nacional de Asuncion, Paraguay)

Design of a Bidirectional Electrical Energy Measurement System for Applications in Distributed Generation...140
Marcelo Daniel Benitez, Rojas (Universidad del Cono Sur de las Américas & Universidad Nacional de Itapua, Paraguay);
Cesar Isasi and Ricardo Galeano (Faculty of Engineering - National University of Asuncion, Paraguay); Derlis Gregor
(Facultad de Ingenieria, Universidad Nacional de Asuncién, Paraguay); Mario Arzamendia (Faculty of Engineering - National
University of Asuncion & Laboratory of Distributed Systems, Paraguay); Raul Gregor and Jorge Rodas (Universidad Nacional
de Asuncién, Paraguay); Yassine Kali (Ecole de Technologie Supérieure & GREPCI Laboratory, Canada)

Sliding Mode Observer Design for Battery State of Charge estimation...146
Houda Bouchareb and Khadija Saqli (Sidi Mohamed Ben Abdellah University, Morocco); Kouider Nacer M'sirdi (LIS, France);
Mohammed Oudghiri (Sidi Mohamed Ben Abdellah University, Morocco); Aziz Naamane (Aix-Marseille University, France)

Session 6: Renewable Energy Conversion and Resources

Installation of 100 MW Concentrated Solar Power Plant in Lebanon...151
Claude Ziad El-Bayeh and Khaled Alzaareer (Ecole de Technologie Superieure, Canada); Mohamed-Hamza Laraki, Brahim
Brahmi and Amirabbas Kaymanesh (Ecole de Technologie Supérieure, Canada); Sadaf Rahimi Far (Ecole de Technologie
Superieure, Canada); Imad Mougharbel (Ecole de Technologie Supérieure, Canada & Université Libanaise, Lebanon); Ursula
Eicker (Stuttgart Technology University of Applied Sciences, Germany)

Analysis of weather impact on the yield of PV plants installed in two antagonists cities in Morocco...157
Caouthar Bahanni (USMS & FST, Morocco); Mustapha Adar (Sultan Moulay Slimane Unversity, Morocco); Sofia Boulmrharj
(Chouaib Doukkali University, Morocco); Mohammed Khaidar (Université Chouaib Dokkali, Morocco); Mustapha Mabrouki
(Université Sultan Moulay Slimane, Morocco)

Model Predictive Current Control of Dual-Mode Voltage Source Inverter Operations: Islanded and Grid-Connected...163
Fatima Belen Martinez (Universidad del Cono Sur de las Americas & Centro Tecnologico, Paraguay); Thalia Morel and
Hector Fretes (Universidad del Cono Sur de las Americas, Paraguay); Jorge Rodas (Universidad Nacional de Asuncion,
Paraguay); Yassine Kali (Ecole de Technologie Supérieure & GREPCI Laboratory, Canada); Ratl Gregor (Universidad Nacional
de Asuncion, Paraguay)

Thermo-chemical behavior of biomass, coal, municipal solid wastes and their mixtures...169
Imane Boumanchar (Faculty of Sciences Semlalia, Cadi Ayyad University, Morocco); Younes Chhiti (ENSC, Ecole Nationale
Supérieure de Chimie, Ibn Tofail University - Kenitra & ILO-Université Mohammed VI Polytechnique - Ben Guerir, Morocco);
Fatima Ezzahrae M'Hamdi Alaoui (Chouaib Doukkali University, El Jadida, Morocco); Mohamed El khouakhi (ILO Innovation
Lab for Operations, Université Mohammed VI Polytechnique, Morocco); Laurent Deshayes (Polytechnic Mohammed VI
University, Morocco); Fouad Bentis (Laboratory of Catalysis and Corrosion of Materials (LCCM), Morocco); Jama Charaf
Eddine (Ecole Nationale Supérieure de Chimie de Lille, France); Mohammed Bensitel (Laboratory of Catalysis and Corrosion
of Materials (LCCM), Morocco)

Measurement and modeling of excess enthalpies of hydrocarbon mixtures: Alkene + Alkane or + Cycloalkane at 313.15 K...174
Mohamed Lifi and Natalia Mufoz-rujas (Escuela Politécnica Superior, Universidad de Burgos, Spain); Eduardo Montero
(Universidad de Burgos & Escuela Politecnica Superior, Spain); Younes Chhiti (ENSC, Ecole Nationale Supérieure de Chimie,



Ibn Tofail University - Kenitra & ILO-Université Mohammed VI Polytechnique - Ben Guerir, Morocco); Laurent Deshayes
(Polytechnic Mohammed VI University, Morocco); Fatima Ezzahrae M'Hamdi Alaoui (Chouaib Doukkali University, El Jadida,
Morocco); Fernando Aguilar (Universidad de Burgos, Spain)

Session 7: Innovative Energie Technologies and Practices

Energy load forecasting in big data context...178

Hicham Moad Safhi (LIASSE Lab, Sidi Mohamed Ben Abdellah University, Morocco); Bouchra Frikh (Ecole Superieure
deTechnologie, Fes, Morocco); Brahim Ouhbi (ENSAM, Morocco)

DFT and TD-DFT study of novel triphenylamine based organic dyes for dye-sensitized solar cells...184
Ahmed Slimi (Sidi Mohamed Ben Abdellah University, Faculty of Sciences Dhar el Mahraz, Fez, Morocco); Mohamed Hachi
(Sidi Mohamed Ben Abdellah University, Faculty of Sciences Dhar el Mahraz, Fez & LIMAS, Morocco); Asmae Fitri (FSDM
FES, Morocco); Adil Touimi Benjelloun, Mohammed Benzakour and Mohammed Mcharfi (Sidi Mohamed Ben Abdellah
University, Faculty of Sciences Dhar el Mahraz, Fez, Morocco)

Thermal Characterization of Cement-Plaster-Expanded Polystyrene Composites...190
Othmane Horma (Mohammed First University, Morocco); Mouatassim Charai (Mohammed First University & Univérsité

Paris-Est Créteil, Morocco); Ahmed Mezrhab (Laboratory of Mechanics and Energetic at University Mohammed 1st,
Morocco); Mustapha Karkri (Université Paris-Est, France)

Dynamic behavior analysis of tubular heat exchanger: Experimental and theoretical study...196
Amine Mounaam (Mohammed VI Polytechnic University & Mohammadia School of Engineers, Morocco); Yasser Harmen
(Mohammed VI Polytechnic University, Morocco); Younes Chhiti (ENSC, Ecole Nationale Supérieure de Chimie, Ibn Tofail
University - Kenitra & ILO-Université Mohammed VI Polytechnique - Ben Guerir, Morocco); Ahmed Souissi (Mohammadia
School of Engineers, Morocco); Mohamed Salouhi (Group of Thermodynamics Applied, Mohammadia School of
Engineering, Morocco); Khalid Benjelloun (Ecole Mohamadia d'Ingenieurs, Morocco); Mohamed El khouakhi (ILO Innovation

Lab for Operations, Université Mohammed VI Polytechnique, Morocco); Laurent Deshayes (Polytechnic Mohammed VI
University, Morocco)

Grid connected Photovoltaic System Based on SPUC9 Inverter...202
Hind El Ouardi (Moulay Ismail University of Meknes, Morocco); Ayoub El Gadari (Ecole Superieure de Technologie de

Meknes, UMI, Maroc, Morocco); Youssef Ounejjar (Ecole de Technologie Supérieure de Montréal, Canada & Moulay Ismail
University of Meknés, Morocco); Kamal Al-Haddad (Ecole de technologie supérieure, Canada)



Session 1: Energy Management Saving and Efficiency

Thermal performance and adherence of local materials to the Moroccan Building Code requirements...208
Hicham Mastouri, Hicham Bahi and Hassan Radoine (School of Architecture Planning and Design - Mohammed VI
Polytechnic University, Morocco); Brahim Benhamou (Cadi Ayyad University - Faculty of Science Semlalia, Morocco)

Fault Pattern Recognition in Power Distribution Integrated Network with Renewable Energy Source...213
Katleho Moloi (Tshwane University of Technology & Eskom, South Africa); Yskandar Hamam and Jacobus Jordaan (Tshwane
University of Technology, South Africa)

Optimal DFIG Flux and Speed control for Wind System in Presence of Magnetic Hysteresis...218
Adil Barra (University HASSAN 2 Faculty of Science, Morocco)

Comparative Study Between the Different MPPT Techniques...224
Mohcine Mokhlis (Mohammed V University in Rabat, Morocco); Mohammed Ferfra (Mohammad V University in Rabat,
Morocco); Ahmed Vall Hemeyine and Rafika El idrissi (Mohammed V University in Rabat, Morocco); Abderrahim Taouni
(Hassan II University, Morocco)

An eco-friendly process for the preservation of natural nutritious sprouts...230
Helga Francis (Saint Joseph University (USJ) & Centre d'Analyse et de Rercherche (CAR), Lebanon); Espérance Debs
(University Of Balamand, Lebanon); Richard G. Maroun (Université Saint Joseph de Beyrouth, Lebanon); Nicolas Louka (Saint
Joseph University, Lebanon)

Session 2: Renewable Energy Conversion and Resources

Takagi Sugeno Fuzzy Models for Wind Turbine Driving a DFI-Generator via Linear Matrix Inequalities...235
Ahmed Vall Hemeyine (Mohammed V University in Rabat, Morocco); Ahmed Abbou (Mohammadia School’s of Engineers,

Morocco); Tidjani Naoual (University of Djilali Bounaama Khemis Miliana, Algeria); Mohcine Mokhlis and Anass Bakouri
(Mohammed V University in Rabat, Morocco)

Design Considerations for Photo-Bioreactors...241
Rayan Hijazi (Saint Joseph University, Lebanon); Jihane Rahbani (Université Saint Joseph, Lebanon); Hadi Y. Kanaan (Saint-
Joseph University, Lebanon)

Synthesis, Analysis, and Design of a DC-Nanogrid Using Cascaded Converters for Home Applications...248
Reham Haroun (Universitat Rovira i Virgili, Spain & Aswan University, Egypt); Abdelali EI Aroudi (Research group GAEI,
Technical Engineering School of the Rovira i Virgili, Spain); Angel Cid-Pastor (Rovira I Virgili University, Spain); Hugo
Valderrama-Blavi and Enric Idiarte (Universitat Rovira i Virgili, Spain); Luis Martinez-Salamero (Rovira I Virgili University,
Spain)

Improving the Quality of Intermittent Wind Power and its Harvest for Steam Power Plant Operation on Power Systems...254
Aliyu Hassan (Tshwane University of Technology, Pretoria, South Africa); Yskandar Hamam and Josiah Munda (Tshwane
University of Technology, South Africa)

Thermal Performance of Solar Tower Using Air as Heat Transfer Fluid under MENA Region Climate...260
Sara EL hassani (Faculty of Sciences, Mohammed First University Oujda, Morroco, Morocco); Hanane Ait Lahoussine Ouali,
Benyounes Raillani, Mohammed Amine Moussaoui and Samir Amraqui (Faculty of Sciences, Mohammed First University,
Morocco); Ahmed Mezrhab (Université Mohammed Premier, Morocco)

Session 3: Renewable Energy Conversion and Resources

Comparative approach for global solar estimation in four typical Senegalese climatic zones...264
Adama Sarr and Cheikh Mohammed Fadel Kebe (Ecole Supérieure Polytechnique, Senegal); Abdellatif Ghennioui (Institut
de Recherche en Energie Solaire et Energies Nouvelles, Morocco)

Assessing the Effect of Temperature on Degradation Modes of PV Panels...270
Bechara Nehme (USEK, Lebanon); Nacer K. M'Sirdi (LSIS, France); Tilda Akiki (University Holy Spirit Kaslik, Lebanon); Barbar



Zeghondy (Université de Saint-Esprit de Kaslik, Lebanon)
A DFT Study of the Structural, Electronic and Optical Properties of CsGel2Br Halide Perovskite...274
Fatima Elfatouaki (Cadi Ayyad University & FSSM, Morocco); Abdelkader Outzourhit (UCAM, Morocco)
T e o B D e e e e S, Université Saint-loseph,

Lebanon); Nicolas Louka (Saint Joseph University, Lebanon); Richard G. Maroun and Zeina Hobaika (Université Saint Joseph
de Beyrouth, Lebanon)

Thermodynamic analysis of pyrolysis of olive mill waste water sludge in fluidized bed reactor...283
Muhammad Shoaib Ahmed Khan, Riad Benelmir and André Donnot (University of Lorraine, France)

Session 4: Innovative Energie Technologies and Practices

Estimation of PC-SAFT equation of state parameters of hydrocarbons, alcohols and ethers...288
Ilham Abala (Chouaib Doukkali University, Morocco); Rachid Aitbelale (Chouaib Doukkali University & Laboratory of
Catalysis and Corrosion of Materials (LCCM), Morocco); Mohamed Lifi (Escuela Politécnica Superior, Universidad de Burgos,
Spain); Fatima Ezzahrae M'Hamdi Alaoui (Chouaib Doukkali University, El Jadida, Morocco); Younes Chhiti (ENSC, Ecole
Nationale Supérieure de Chimie, Ibn Tofail University - Kenitra & ILO-Université Mohammed VI Polytechnique - Ben Guerir,
Morocco); Mohamed El khouakhi (ILO Innovation Lab for Operations, Université Mohammed VI Polytechnique, Morocco);
Laurent Deshayes (Polytechnic Mohammed VI University, Morocco)

Study Of Elastic Behaviour Of Bolted Sandwich Beam With Unidirectional Carbon Fiber Skins...294
Soukaina Ounss (Mohammadia School of Engineers & University Mohammed V in Rabat, Morocco); Hamid Mounir
(Mohammadia School of EngineersUniversity Mohammed V in Rabat, Morocco); Abdellatif El marjani (Mohammadia School
of Engineers - Mohammed V University of Rabat, Morocco)

Robust Control of a 6-Phase Induction Generator for Variable Speed Wind Energy Conversion System...300
Yassine Kali (Ecole de Technologie Supérieure & GREPCI Laboratory, Canada); Maarouf Saad (University of Quebec,
Canada); Jorge Rodas (Universidad Nacional de Asuncién, Paraguay); Imad Mougharbel (Ecole de Technologie Supérieure,
Canada & Université Libanaise, Lebanon); Khalid Benjelloun (Ecole Mohamadia d'Ingenieurs, Morocco)

Collective demand side management in smart grids...306
Rajaa Naji EL idrissi (Mohammadia School of Engineers Mohammed V University, Morocco); Mohammed Ouassaid (Ecole
Mohammadia d'Ingénieurs, Mohammed V University in Rabat, Morocco); Mohamed Maaroufi (EMI, Morocco)

A Novel MPPT Tactic for PV systems with Fast-Converging Speed and Zero Oscillation...312
Abdelkhalek Chellakhi (Chouaib Doukkali University, National School of Applied Sciences, LabSIPE, Morocco); Said El Beid
(Cadi Ayyad University & Equipe CISIEV, Morocco); Younes Abouelmahjoub (Chouaib Doukkali University, National School
of Applied Sciences, LabSIPE, Morocco)

Break

Session 5: Energy Management Saving and Efficiency

Power Quality Assessment of A wind Power-Integrated System into the Power Grid...318
Katleho Moloi (Tshwane University of Technology & Eskom, South Africa); Yskandar Hamam and Jacobus Jordaan (Tshwane
University of Technology, South Africa)

A comparative power quality study of DFIG and PMSG renewable energy conversion systems...324
Gideon Nnachi (Tshwane University of Technology, South Africa); Thapelo Mosetlhe (University of South Africa (UNISA),
South Africa); Yskandar Hamam (Tshwane University of Technology, South Africa)

Numerical Investigation of the Impact of Integrating Solar Collectors Under Stagnation...330
Talal Salem (Notre Dame University - Louaize, Lebanon); Mohamad Kazma (Notre Dame University-Louaize, Lebanon);
Najib Metni (Notre Dame University - Louaize, Lebanon); Hala Hanna (Notre Dame University-Louaize, Lebanon)



Green Extraction of Polyphenols from Olive Leaves using Ired-Irrad® as a Pretreatment...336
Anna-Maria Abi-Khattar and Hiba N. Rajha (Université Saint-Joseph de Beyrouth USJ, Lebanon); Richard G. Maroun
(Université Saint Joseph de Beyrouth, Lebanon); Roula M. Abdel-Massih (University of Balamand, Lebanon); Nicolas Louka
(Saint Joseph University, Lebanon); Espérance Debs (University Of Balamand, Lebanon)

Optimization of polyphenols extraction from purple corn cobs using B-cyclodextrin as a green solvent...341
Hiba N. Rajha, Stéphanie Khabbaz and Rita Abi Rached (Université Saint-Joseph de Beyrouth USJ, Lebanon); Espérance
Debs (University Of Balamand, Lebanon); Richard G. Maroun (Université Saint Joseph de Beyrouth, Lebanon); Nicolas Louka
(Saint Joseph University, Lebanon)

Effect of PEF and HVED on polyphenol extraction from pomegranate peels...346
Hiba N. Rajha and Anna-Maria Abi-Khattar (Université Saint-Joseph de Beyrouth USJ, Lebanon); Nadia Boussetta and
Eugene Vorobiev (Université de Technologie de Compiégne, France); Richard G. Maroun (Université Saint Joseph de
Beyrouth, Lebanon); Nicolas Louka (Saint Joseph University, Lebanon)

Session 6: Renewable Energy Conversion and Resources

Comparison of thermodynamic properties of renewable diesel and commercial diesel...352
Rachid Aitbelale (Chouaib Doukkali University & Laboratory of Catalysis and Corrosion of Materials (LCCM), Morocco);
Mohamed Lifi (Escuela Politécnica Superior, Universidad de Burgos, Spain); Ilham Abala (Chouaib Doukkali University,
Morocco); Fatima Alaoui (Université Chouaib Doukkali-El Jadida, Morocco); Younes Chhiti (ENSC, Ecole Nationale
Supérieure de Chimie, Ibn Tofail University - Kenitra & ILO-Université Mohammed VI Polytechnique - Ben Guerir, Morocco);
Abdelaziz Sahibeddine (Laboratory of Catalysis and Corrosion of Materials (LCCM), Morocco); Mohamed El khouakhi (ILO
Innovation Lab for Operations, Université Mohammed VI Polytechnique, Morocco); Laurent Deshayes (Polytechnic
Mohammed VI University, Morocco)

Desired Reference Model and Observer Based on TS Fuzzy Control for PMSG Based WECS...358
Chakib Chatri (Mohammadia School of Engineers, Mohammed V University, Morocco); Mohammed Ouassaid (Ecole
Mohammadia d'Ingénieurs, Mohammed V University in Rabat, Morocco)

Adaptive Backstepping Control and Stabilization of VSC-HVDC Systems...364
Mohamed amine Kazi (University Hassan II Casablanca ENSAM, Morocco); Nadia Machkour (Hassan II University, Morocco);
Radouane Majdoul (University Hassan II Casablanca ENSAM, Morocco)

Analysis, Design, and Simulation of a Dual Active Bridge for PV-based Residential Nanogrids...369
Reham Haroun (Universitat Rovira i Virgili, Spain & Aswan University, Egypt); Abdelali El Aroudi (Research group GAEI,
Technical Engineering School of the Rovira i Virgili, Spain)

Fault Analysis of Solar Photovoltaic System...375
Somila Hashunao (NERIST, Deemed University, Nirjuli, Itanagar, India); Ram Krishna Mehta (NERIST, India)

Session 7: Renewable Energy Conversion and Resources

Storage efficiency of paraffin-LDPE-MWCNT phase change material for industrial building applications...381
Yasser Harmen (Science Engineer Laboratory for Energy (LabSIPE), Chouaib Doukkali University & ILO Innovation Lab for
Operations, Université Mohammed VI Polytechnique, Morocco); Younes Chhiti (ENSC, Ecole Nationale Supérieure de
Chimie, Ibn Tofail University - Kenitra & ILO-Université Mohammed VI Polytechnique - Ben Guerir, Morocco); Fatima Alaoui
(Université Chouaib Doukkali-El Jadida, Morocco); Fouad Bentis (Laboratory of Catalysis and Corrosion of Materials (LCCM),
Morocco); Mohamed El khouakhi (ILO Innovation Lab for Operations, Université Mohammed VI Polytechnique, Morocco);
Laurent Deshayes (Polytechnic Mohammed VI University, Morocco); Charafeddine Jama and Sophie Duquesne (Lille
University, ENSCL, UMET CNRS UMR, France); Mohammed Bensitel (Laboratory of Catalysis and Corrosion of Materials
(LCCM), Morocco)

Predicting performance of an organic tandem solar cell: Effect of defect states density...387
Meriem Erray and Aumeur El Amrani (LPSMS Laboratory, Faculty of Sciences and Technology, Errachidia, Morocco); Mounir
Hanine (University of Moulay Ismail, Morocco)



Backstepping Controllers Design for a Grid Connected wind-photovoltaic hybrid power system...393
Mohammed El malah (University Hassanlst & ASTI Laboratory, FST Settat, Morocco); Abdellfattah Ba-razzouk (Université
du Québec a Trois-Riviéres, Canada); El Hassane Abdelmounim (ASTI Laboratory, FSTS, Hassan 1st University, Settat,
Morocco); Madark Mhamed (Science and Technical Faculty, University Hassan 1st, Settat & National Research University,

Morocco)

Analytical and numerical study of an oscillating liquid inside a U-tube used as wave energy converter...399
Mohamed Elamine Ait ali (Université Mohammed V de Rabat & Ecole Mohammadia d'Ingénieurs, Morocco); Mohamed
Agouzoul (Ecole Mohammadia d'Ingénieurs, Morocco); Abdeslam Aannaque (EMI, Morocco)

Gate Drive Implementation of an Indirect Matrix Converter with Hybrid PWM Modulation...404
Amira H Ammar (Saint-Joseph University, Lebanon & Lebanese University-Graduate School of Science and Technology-
EDST, Canada); Hadi Y. Kanaan (Saint-Joseph University, Lebanon); Kamal Al-Haddad (Ecole de technologie supérieure,
Canada)

Session 8: Energy Management Saving and Efficiency

FL-SMC based MPPT for PV module Under uniform meteorological conditions...409
Cheikhne Cheikh Ahmed (Mohammed V University in Rabat, Morocco); Mohamed Cherkaoui (EMI, Morocco); Mohcine
Mokhlis (Mohammed V University in Rabat, Morocco)

DPC & DNPC Applied To Wind Energy Conversion System...415
Hala Alami Aroussi (Mohammed Premier University-ESTO); Manale Bouderbala (University of Sidi Mohamed Benabdellah,
Morocco); El Mostapha Ziani (EST Oujda, Morocco); Bossoufi Badre (Higher School of Technology, University of
Mohammed I, Oujda, Morocco)

Model Predictive Control and Optimal Cost for A Grid-Connected Photovoltaic/Wind/Battery System...421
Meryeme Azaroual (Mohammadia School of Engineers(EMI) Mohammed V University, Morocco); Mohammed Ouassaid
(Ecole Mohammadia d'Ingénieurs, Mohammed V University in Rabat, Morocco); Mohamed Maaroufi (EMI, Morocco)

A Low-Cost Elliptical Triple-Band Antenna for RF Energy Harvesting Applications...427
Hamza Tafekirt and Mohammed Britel (National School of Applied Sciences, Morocco)

DEADBEAT Control Applied to Wind Power System...430
Manale Bouderbala (University of Sidi Mohamed Benabdellah, Morocco); Bossoufi Badre (Higher School of Technology,
University of Mohammed I, Oujda, Morocco); Hala Alami Aroussi (Est Oujda, Morocco); Ahmed Lagrioui (ENSAM Mekness,
Morocco); Mohammed Taoussi (University of Sidi Mohamed Benabdellah, Morocco); Petru T (Vasile Alecsandri University
Bacau, Romania)

Break
Plenary Session 3: Blockchain and Future Energy Systems
Break

Session 9: Socio-Economic, Policy issues and Legislation related to renewable energy

Techno-Economic Evaluation of Very Large-Scale Photovoltaic Power Plant, Case Study:Eastern Morocco...435
Hanane Ait Lahoussine Ouali and Benyounes Raillani (Faculty of Sciences, Mohammed First University, Morocco); Sara EL
hassani (Faculty of Sciences, Mohammed First University Oujda, Morroco, Morocco); Mohammed Amine Moussaoui and
Samir Amraqui (Faculty of Sciences, Mohammed First University, Morocco); Ahmed Mezrhab (Université Mohammed
Premier, Morocco)

Operations and planning of integrated renewable energy system: a survey...440
Olubayo Moses Babatunde, Josiah Munda and Yskandar Hamam (Tshwane University of Technology, South Africa)



A Comparison between Photovoltaic and Dish Stirling Systems Towards Energy Self-Sufficient Building in Lebanon...446
Claude Ziad El-Bayeh and Khaled Alzaareer (Ecole de Technologie Superieure, Canada); Brahim Brahmi and Mohamed-
Hamza Laraki (Ecole de Technologie Supérieure, Canada); William Venturini and Karthik Panchabikesan (Concordia
University, Canada); Ursula Eicker (Stuttgart Technology University of Applied Sciences, Germany)

A Novel Programmable Smart Transformer for Energy Management in Buildings...452
Claude Ziad El-Bayeh and Khaled Alzaareer (Ecole de Technologie Superieure, Canada); Brahim Brahmi (Ecole de
Technologie Supérieure, Canada); Imad Mougharbel (Ecole de Technologie Supérieure, Canada & Université Libanaise,
Lebanon); Maarouf Saad (University of Quebec, Canada); Ambrish Chandra (Ecola de Technologie, Superieure, Canada);
Ursula Eicker (Stuttgart Technology University of Applied Sciences, Germany)

Renewable electricity production, economic growth and CO2 emissions: The Moroccan experience...458
Maha Khanniba (National School of Commerce and Management, Morocco); Soufiane Bouyghrissi (Fsjes Kenitra, Morocco);
Mohamed Lahmouchi (Fsjes Mohammedia, Morocco)

Session10: Renewable Energy Conversion and Resources

A Direct Power Control of the PWM Rectifier for SEIG Feeding Resistive Load in Wind Energy Systems...464
Ouafia Fadi (Mohammed V University & Mohammadia School of Engineers, Morocco); Ahmed Abbou (Mohammadia
School’s of Engineers, Morocco)

Design and Modification of Parabolic Trough Solar Collector for Performance Effectiveness...470
Idowu David Ibrahim (Tshwane University of Technology Pretoria & Université de Versailles Saint-Quentin-en-Yvelines,
South Africa); Yskandar Hamam (Tshwane University of Technology, South Africa); Yasser Alayli (University of Versailles,
France); Tamba Jamiru and Emmanuel Rotimi Sadiku (Tshwane University of Technology Pretoria, South Africa)

Enhancing Small-Signal Stability of Intermittent Hybrid Distributed Generations...475
Olusayo Adekunle Ajeigbe, Josiah Munda and Yskandar Hamam (Tshwane University of Technology, South Africa)

Participation of a DFIG Based Wind Energy Conversion System in Frequency Control...481
Nourddine El mouhi (Mohammed V University, Morocco); Ahmed Essadki (Mohammed V University); Hind Elaimani
(Mohammed V University, Morocco); Rachid Chakib (ISGA Rabat, Morocco)

Comparison between LCL and LLCL Filters Using Selective Harmonic Modulation...487
Rawia Chakroun (National School of Engineers of Sfax (ENIS), Tunisia); Ramzi Ben Ayed (IPSIS, Tunisia); Nabil Derbel
(University of Sfax, National Engineering School of Sfax, ENIS-CEMLab-Sfax, Tunisia)

Session1l: Renewable Energy Conversion and Resources

Theoretical investigation of new organic materials for applications in organic solar cells...493
Rahma El Moubhi (Faculty of Sciences Dhar El Mahraz Fez, Morocco); Asmae Fitri (FSDM FES, Morocco); Adil Touimi
Benjelloun (Sidi Mohamed Ben Abdellah University, Faculty of Sciences Dhar el Mahraz, Fez, Morocco); Souad El Khattabi
(National School of Applied Sciences, Morocco); Mohammed Benzakour and Mohammed Mcharfi (Sidi Mohamed Ben
Abdellah University, Faculty of Sciences Dhar el Mahraz, Fez, Morocco)

The influence of the structural variations in the 1t-bridge of D-1t-A organic dyes on the efficiency of DSSCs...497
Mohamed Hachi (Sidi Mohamed Ben Abdellah University, Faculty of Sciences Dhar el Mahraz, Fez & LIMAS, Morocco);
Ahmed Slimi and Adil Touimi Benjelloun (Sidi Mohamed Ben Abdellah University, Faculty of Sciences Dhar el Mahraz, Fez,
Morocco); Asmae Fitri (FSDM FES, Morocco); Souad El Khattabi (National School of Applied Sciences, Morocco);
Mohammed Benzakour (Sidi Mohamed Ben Abdellah University, Faculty of Sciences Dhar el Mahraz, Fez, Morocco)

Sliding Mode Controller for a Dual Input-Single Output Converter in a Hybrid Power System...503

Sameh EL Mahjoub (ENIS, Tunisia); Marwa Ayadi (Enis, Tunisia); Nabil Derbel (University of Sfax, National Engineering
School of Sfax, ENIS-CEMLab-Sfax, Tunisia)

Design and Hardware Implementation of Backstepping Controller Dedicated to the Photovoltaic Emulator...509
Mohcine Mokhlis (Mohammed V University in Rabat, Morocco); Mohammed Ferfra (Mohammad V University in Rabat,



Morocco); Ahmed Vall Hemeyine and Rafika El idrissi (Mohammed V University in Rabat, Morocco); Abderrahim Taouni
(Hassan II University, Morocco); Cheikhne Cheikh Ahmed (Mohammed V University in Rabat, Morocco)

Optimization of peanuts' defatting using Ired-Irrad®, a newly-patented green and low-cost technology...515
Hiba N. Rajha (Université Saint-Joseph de Beyrouth USJ, Lebanon); Jad Azoury (Faculté des Sciences, Université Saint-
Joseph, Lebanon); Espérance Debs (University Of Balamand, Lebanon); Elie El Azzi (R & D Departement Al Kazzi Trading
S.A.L, Lebanon); Nicolas Louka (Saint Joseph University, Lebanon)

Closure Session





