12th IFAC Symposium
on Control of Power and

Energy Systems
(CPES 2024)

IFAC PapersOnline Volume 58, Issue 13

Rabat, Morocco
10-12 July 2024

Editors:

R. Lajouad
H. Ouadi

ISBN: 979-8-3313-0191-0



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

To the extent permissible under applicable laws, no responsibility is assumed by the Owner, the Publisher
or the Licensee for any injury and/or damage to persons or property as a result of any actual or alleged
libelous statements, infringement of intellectual property or privacy rights, or products liability, whether
resulting from negligence or otherwise, or from any use or operation of any ideas, instructions, procedures,
products or methods contained in the material therein.

The publication of an advertisement in the POD Edition does not constitute on the part of the Owner, the
Publisher or the Licensee a guarantee or endorsement of the quality or value of the advertised products or
services described therein or of any of the representations or the claims made by the advertisers with
respect to such products or services.

Copyright© (2024) by the authors

Open access publication under the CC-BY-NC-ND License
https://creativecommons.org/licenses/by-nc-nd/4.0/

All rights reserved.

Printed with permission by Curran Associates, Inc. (2025)

For permission requests, please contact the publisher, Elsevier Limited
at the address below.

Elsevier Limited

The Boulevard, Langford Lane
Kidlington

Oxford OX5 1GB UK

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

Theoretical Development and Experimental Evaluation of a Nonlinear Observer for Sensorless

A. Mansouri, J. El-Bakkouri, A. El Magri, N. Elaadouli, F. Giri

Designing Control Systems and Multimode Power Management of WECS Including Energy
SEOTAZE ..t euteeeitt ettt ettt ettt ettt e sttt e s bt ettt e bt e e et e e bt e ettt e bt e e bt e e bt e e ht e e bt e e ht e e bt e ettt e bt e ettt e be e e bt e e baeenbeeebaeenbeas 7
A. Mansouri, J. El-Bakkouri, A. El Magri, 1. El Myasse, F. Giri

Fractional-Order Extremum Seeking Based MPPT for Wind Energy Conversion System with
PMSG and ANPC Inverter Using Model Predictive Control ............cooveiieiiiiiiiiieieeeeec e 13
Y. El Khlifi, A. El Magri, R. Lajouad, J. El-Bakkouri, I. El Myasse

A New Method for Identifying the Parameters of the Li-lon Battery PNGV Model..........ccccccevenininenenennns 19
M. Lagraoui, A. Nejmi

Single-Particle Model of Li-ion Battery — Model Calibration and Validation Against Real Data in

an Electric Vehicular APPLICATION ........ccviiviiiiieiiictiecteereete ettt ettt e e e a e st e s te e teesbeesseessesssessaesseesseesseensesseenns 23
Iulian Munteanu, Antoneta luliana Bratcu, Pierre-Xavier Thivel, Yann Bultel, Céline
Decaux
Maximizing the Performance of Data-Driven Capacity Estimation for Lithium-ion Battery .........c..c.ccocceceeeeee 31

Hyosik Moon, Joonhee Kim, Soohee Han

Optimising the Placement and Sizing of a Predefined Number of Battery Energy Storage Systems
0N DISIIDULION NEEWOTKS ...ttt ettt et a et sttt be bt e st et e e sbesbesbeeaeeneens 38
Somesh Bhattacharya, Cedric Caruana, Reiko Raute, Alexander Micallef

A Study on Restoration Plan After Blackout of a System with 100% Inverter Based Resources
Considering Bus INETtIa ........c.ueiuiiiiiiieii ittt ettt et ea et e bt e e e teeseesbeesbeeaseeaeeneesneene 44
Akshay Kumar, Chan-Nan Lu

Augmented Lagrangian Guided Learning for the Optimal Power Flow Problem...........ccccoceveneninininicncnnns 50
Sarra Bouchkati, Philipp Lutat, Luis Béttcher, Florian Klein-Helmkamp, Andreas Ulbig

Experimental Validation of Virtual Inductance for Synchronization of Grid-Forming Converters.................... 56
Alexander Winkens, Florian Klein-Helmkamp, Andreas Ulbig

Constrained-Multiobjective Evolutionary Algorithm for Distribution System Reconfiguration
UNAET SEVETE CONSLIAINLS ......euveuteteterterteetteitetest ettt ete et e et s et et e sbe st e ebeebeestesten s e st eabesbesbeebeeseesbentenbesbesbeabesbeeneens 62
Shinya Sekizaki, Ichiro Nishizaki, Tomohiro Hayashida

Scheduling Strategy Design of Multi-Energy Integrated Energy System Considering Source-Net-
LOAA COUPIINE.....iitiiiieiiicieeiectece ettt ettt et et e et e et e e ebesteesteesbeesbeessesseessseessesseesseessaessesssesssesseeseesseenseassenns 68
Yuhui Jin, Junli Zhang, Xiao Wu, Jiong Shen

A Unified Distributed Digital Control Architecture for Secondary Control in Islanded Microgrids.................. 74
Amedeo Andreotti, Bianca Caiazzo, Sara Leccese, Alberto Petrillo, Stefania Santini

Robust and Chance-Constrained Dispatch Policies for Linear Power Systems ..........ccccoeeveeeieiierieneeneeieenenne 80
Hans Stenglein, Timm Faulwasser, Florian Steinke



A Backstepping-Based Approach for Distributed Output Containment Control of High Order Multi-
Agent Systems with Applications in POWEr SYSTEMS .........ccciiiiriiriieiieieeeee et 86
Mohamed Ghazzali, Fouad Giri, Fatima-Zahra Chaoui

Observation and Backstepping Control of Single-Phase Shunt Active Power Filter Connected to
PROtOVOITAIC SYSTEIM. ..ecvviiiiiiiiiitiiitieite ettt ettt ettt e et et e s teesteesbeesbeesseeseessseseesseesseessesssesssesseeseesseansenssenns 92
O. Khentaoui, Y. McHaouar, Y. Abouelmahjoub, H. Abouobaida, S. Chakiri

Sensorless Integral Backstepping Control of a Single-Stage Photovoltaic System Connected to the
Single-phase Grid Using a Multi-level NPC Inverter with an LCL Filter.........cccccocevvenininiinnincninininenceee 98
S. Chakiri, Y. Abouelmahjoub, Y. McHaouar, H. Abouobaida, O. Khentaoui

Advanced Nonlinear Control of Shunt Active Power Filter Connected to PV System Via DC/DC
COMVETLRT ...ttt ettt ettt et ettt et et et et s et e s bt e bt et e eabe s at e saeesbe et e eat e e et e easesue e s bt e bt emseemtesatesueeseenneennens 104
H. El Karch, Y. Abouelmahjoub, Y. McHaouar, S. El Beid, M. Elouafi

PV System Based on Active Power Filters for Energy Quality Improvement in EV Charging Station ............ 110
B. Benazza, H. Ouadi, M. Khafallah

Robust PQ-Controlled 3-Phase SAPF-based PI Anti-windup and BPMVF .........ccccociiiiiiiniiiiieeee e, 116
Kamal Bayoude, Mohamed Moutchou, Yassine Zahraoui

Optimizing the Power Quality of the MV Distribution Network in Fault Condition Based on D-
STATCOM in Accordance with the Moroccan Grid Code Requirements ...........cccceveereeneeiiiienienceneenieeene 122
Sarih Saad, Boulghasoul Zakaria, Chabaa Samira, Elbacha Abdelhadi, Tajer Abdelouahed

Chance Constrained Distributed Optimisation for Interconnected Power Systems.........cccceccecvevieneninenennnne. 128
Ineza Remy Mugenga, Abebe Geletu, Pu Li

Sustainable District Optimization with Coupled Power and District Heating Networks ..........cccccoocerienennen. 134
M. Davari, G. Ferro, L. Parodi, A. Priarone, M. Rossi

Techno-Economic Assessment of a Large-Scale Electrolysis Plant in Hydrogen and Ancillary
SEIVICE MATKELS ..eevveeiiee ettt ettt e e e e et et e e e e es et et e eeesesaaataeeeeesssaasaaeeeeesssssnnasaeeessessnnntasreeeeas 140
Yassine Ennassiri, Giulio Ferro, Michela Robba, Gilney Damm, Edemar O. Prado

Minimum Waiting Time Scheduling of Power Supply Assignation to Variable Rate Requests ....................... 146
Franco Blanchini, Daniele Casagrande

Day-Ahead Generation Scheduling with Information Gap Decision Models ...........coccevevievicriininiencnenenenn 152
Y. Sasaki, N. Takahashi, Y. Zoka, N. Yorino, S. Sekizkai

A Novel Limited Grid-Forming Strategy to Support Power System Stability Under Primary Energy
SOUICE LAMIEATIONS ...eeutetiitietietieiieiet ettt ettt ettt e et e bttt et ea e et et e st e et e ebeeaeeseeneemteaseebeebeeseeseeneensensenbeabeebeeneenean 158
Syed Muhammad Sami Ur Rehman, Hendrik Lens

MPC for the Indoor Climate Control and Energy Optimization of a Building-Integrated Rooftop
GIEENNOUSE SYSTEITIS . ...c.utiuietieitiete ettt ettt ettt et et e sb e e s bt et e e bt emt e e st e et e e bt et e emteemeeeseesbeebeenseeneeemeeeaeenseenseeneeas 164
Wei-Han Chen, Fengqi You

Optimal Day Ahead Active and Reactive Power Management in Residential Buildings Using
Particle SWarm OPtIMIZAtION. ........c.vecvieieeieiierieseesteeteetesttesseeteeseessesssesseesseeseessesssesssesssesseessesssenssesssesseeses 170
Saad Gheouany, Hamid Ouadi, Fouad Giri, Saida El Bakali, Ismael Jrhilifa

VMD-GRU Based Non-Intrusive Load Monitoring for Home Energy Management System............cc.cccc.ce.... 176
Ismael Jrhilifa, Hamid Ouadi, Abdelilah Jilbab, Saad Gheouany, Saida El Bakali



Demand Response in Building Microgrids with Variational Quantum Circuit Enabled Hybrid
L7031 1 (0] BN 5 1 17 ST 182
Akshay Ajagekar, Fengqi You

Optimal Supply-Side and Demand-Side Management Strategies for Energy Efficiency in
Residential Buildings Using Particle Swarm OptimiZation............ccceveeieriieriierieecienieneeseesseeneenesseesseesseessens 188
Saad Gheouany, Hamid Ouadi, Fouad Giri, Ismael Jrhilifa, Nada Mounir

Residential Appliances Scheduling Using Binary Sparrow Search Algorithm for Demand Side
IMLANAZEIMIENT ....cniiiiiieeiie ettt ettt ettt ettt ettt e b e ettt s bt e ettt e bt e sabeesabeeea bt e s a bt e sabeesabeesabee s bt e sabeesabeesabeesabeenane 194
Ismael Jrhilifa, Hamid Ouadi, Abdelilah Jilbab, Saad Gheouany, Saida El Bakali

Optimal Expansion Planning of Energy Hubs: The Future of CHP Sites in Europe .........cccccoeevvvvieiecvenieennen. 200
Johannes Lips, Thadddus Weniger, Julius Lotz, Simon Unz, Hendrik Lens

Dynamic Phasor Simulation of Systems with High Shares of Inverter-Based Resources...........ccccceceveeneenee. 206
Armin Teskeredzic, Amer Mesanovic, Mirsad Cosovic

An Open Source Stochastic Unit Commitment Tool Using the PyPSA-Framework............cccoocveviveciiniennnnne. 213
Tom Welfonder, Johannes Lips, Alois Gmur, Hendrik Lens
An Open-Source Power System Simulation Toolchain for Teaching, Research, and Industrial Use ............... 219
Andrea Bartolini, Francesco Casella, Massimo Ceraolo, Marco Chiaramello, Joy El
Feghali

Modelling and Simulation of Thermal Power Generation Systems with Modelica: 20 Years of
Experience with the ThermoPOWET LIDIAry.........coccuiiieiieiieiieiieie ettt e e seenseas 227
Francesco Casella, Alberto Leva

Validation of Phasor-Domain Transmission and Distribution Co-simulation Against
Electromagnetic Transient SIMUIAtION. .........c.cciervieiieieiieieeste ettt et ebeebeebeseesteesteeseesseesseeseesseesseesseas 235
Yousu Chen, Yuan Liu

Model Predictive Control of Oxygen Excess Ratio in Proton Exchange Membrane Fuel Cell: A
COMPATALIVE STUAY ...ttt ettt b ettt a ettt sae bt e bt bt at et et nbe st e beeaeeane 241
Hao Fu, Jiong Shen, Feng Wu, Linjun Shi, Kwang Y. Lee

Preparation of Papers for IFAC Conferences & Symposia: Hydrogen Production in Moroccan
Houses: Feasibility and Challenes ...........ccvviiiieriieiiiieiieiiesie et ete ettt eveeveessessesteesaeeseessesssesseesseesseessens 247
Bouradouia Hiba, El Moudden Abdelhadi

Optimal Oxygen Excess Ratio Control for PEM Fuel Cells Based on Backstepping Technique..................... 252
Abdelaziz El Aoumari, Hamid Ouadi, Jamal El-Bakkouri, Fouad Giri

Enhancing Grid Flexibility and Facilitating Renewable Energy Integration Through the Evaluation
Of Green HYdro@en’s ROLE.......cc.ueiiiiiiiicicciieeeeeeete sttt ettt et et e et e s e e sbaesseesseessesssesseeseenseensens 258
M. Bibih, K. Choukri, M. El-Khaili, H. Chakir

Overcurrent Limitation in Hydrogen Storage Power Plants (HSPP)........cccoooiiiiiiiiii e 266
Nayeemuddin Ahmed, Harald Weber

Design of Daily Load Profiles in Commercial and Industrial Microgrids Based on Renewable
ENET@Y SOUICES ...eeeuiiiiieeiie ettt ettt ettt ettt ettt esab e e sttt e sab e e st e e sabeesabeesaseesabeesaseesaseesasaesnbeesnseennse 272
A. Glazunova, D. Kovalchuk, N. Tomin, A. Iskakov



Coordinated Control Strategy for Concentrated Solar Power Systems Considering Active
LD ] 20 To1 13 U =SSOSR 278
Jiaxing Wang, Yiguo Li, Nianci Lu, Yuhui Song

Disturbance Rejection Model Predictive Control for Solar Collector Fields Based on Fast Fourier
TTANSTOTIIN ...ttt h et h et e st e e e e bt bt e b e e ates e et et e sbeeh e e bt esees s et enbesbesbeebeeneenee 284
Yuhui Song, Chunlin Xia, Junli Zhang, Jiaxing Wang, Yiguo Li

Forecasting Occupants’ Presence and Photovoltaic Power Using an Enhanced Stacking Algorithm
for Demand/Supply Energy Management ...........ccccoueveririnirieiieniinenenieeieeeetentete et esne e sae s eeeeene 290
El Bakali Saida, Ouadi Hamid, Giri Fouad, Gheouany Saad, Jrhilifa Ismael

Enhancing Fault Detection and Diagnosis in Grid-Connected PV Systems Under Irradiance
Variations: A Novel Approach Using New Data Normalization Techniques on RBFNN Algorithm ............... 296
Sabir Talby, Ouadi Hamid, Abdelaziz EIl Aoumari

Simulations in Development of Nonlinear Control for a Solar Thermal Power Plant..............cccoccoeoeieninnen. 302
Esko K. Juuso, Luis J. Yebra

Detailed Analysis of a Deep Learning Energy Forecast Model Considering Different Input Units
ANA DIMENSIONS .....evvviiiieiiiteteeetet ettt ettt ettt ettt ea e st e bt et e bt et e s e bt et e s s ebeetesaeaeetesa st etesaeneetesaeneenens 308
Bruno Ribeiro, Rafael Silva, Luis Gomes, Zita Vale

Improving Load Forecasting with Data Partitioning: A K-Means Approach to an Office Building................. 314
Diego Bairrdo, Daniel Ramos, Pedro Faria, Zita Vale

Towards Fair Energy Communities: Integrating Storage, Sharing and Pricing Strategies ...........c.ccoceverenneene. 320
Calvin Goncalves, Fernando Lezama, Zita Vale

A Discrete Predator-Prey Brain Storm Optimization Technique for Optimal Allocation of Micro-
PMUs in Distribution System State EStIMation..........ccecvveiiieriieriieiieieeieeteesreere e see e esreeseesseeeeesseesseesseas 326
Akio Ito, Hiroyuki Mori, Hsiao-Dong Chiang

P-F Stability of 2030 Nordic Power System Due to Non-Synchronous Generation ...........c.ccccceeevererereenennn 332
Dwijasish Das, N. A. Van Wageningen, José-Luis Rueda-Torres, Francisco Gonzalez-
Longatt

A Sparse Model for Electricity Price Forecasting with LASSO-GRBFN and Brain Storm
OPUITUIZATION .....e.veeveeetieeteeeteette st et eteeteeteeete e beesseessesssesssesseesseesseesseessesssesseessaessaessesssesssesseesseassesssesseeseensenssens 338
Rikuto Miwa, Hiroyuki Mori

Evaluating a Scheduling Fractional-Order Controller in an AC/AC Matrix Converter Driving a
PIMISIM IMIOAEL ...ttt b bbb e bbbttt b bbbt beaen 344
G. Erman Ardul Munoz-Hernandez

Structurally Constrained Fuzzy Selective LQ WADC Based on the Spectral Decomposition of
GTAIMIIANS ....eoveneeiiienietietet ettt ettt ettt et et eb et ettt ettt e b e e bt st et ea e et e s et et e s e ebt et et ese et et eat et e e estete s entetennenentens 350

Dmitry E. Kataev, Evgeny Y. Kutyakov

Design and Experimental Implementation of a Robust Hoo Control for LCL Grid-Connected

COMVEITET ...ttt sttt et et a e s bt b e e at oot et e bt e bt e beeae e st e s et e sa e eb e e bt eueesse e enbesaesteeneeneene 356
Veeranna Kuruva, Vinu Thomas, Amir H. Abolmasoumi, Hoang-Trung Ngo, Bogdan
Marinescu
PI Passivity-Based Control of a Stand-alone Three-phase Current Source Inverter...........ccccccevevencrenennene. 362

Pau Boira-Pujol, Romeo Ortega, Arnau Doria-Cerezo, Robert Grino



Assessment of Al-Based Robust Model Predictive Control Application in Large-Scale
Photovoltaic-Based Controlled Environment Agriculture for Urban Agriculture ...........coceveeiieiincineneenne. 368
Guogqing Hu, Fengqi You

Electric Vehicle Modelling Applied to Dynamic Wireless Charging: Case Study.........cccoceevveviircvieeeneenieennnns 374
Alessandro Saldarini, Francesca Molinari, Michela Longo, Morris Brenna, Gianfermo
Lupi

Optimizing Electric Vehicle Charging Infrastructures in the Smart Grid with a Multi-Objective
N 0] 01 (0 T s LRSS 380
Meriem Belaid, Said El Beid, Anas Hatim

EV Charging Management: A Forecasting Model Development for Parking Time and Arrival State
o) O 2 < USSP 386
N. Mounir, H. Ouadi, 1. Jrhilifa, S. El Bakkali, S. Gheouany

Optimizing Urban Electric Vehicle Charging Infrastructure Selection: An Approach Integrating
GPS Data, Battery Levels, and Energy Availability ..........c.ccoooieiiiiiiiiiiiieieeeeeeee e 392
Meriem Belaid, Said El Beid, Anas Hatim

PV and Energy Storage Systems Management for EV Charging Optimization in Residential Parks .............. 398
A. Borhani, H. Ouadi
Finite-Time Cascaded Control for Grid-forming Inverters-based Microgrid ..........ccccceeveevienieniieienienieneene. 404
Chakib Chatri, Moussa Labbadi, Imane Hammou Ou Ali, Hichame Laabassi, Hicham
Bouzekri

Robust Integral Terminal Sliding Mode Control of Three Phase Voltage Source Converter for PV
GTid CONNECLEA SYSTEIM.....euiiiiiriiiiieteiterie sttt ettt ettt et et sttt ae et et et e s bt sae e bt eaeeat et et e nbesbesbeeueeane 410
M. Tebaa, M. Ouassaid

Predictive Control for Congestion Management in Sub-Transmission Areas. a Parameter-varying
MOdel-baSEd APPIOACH. .......ccuviiiiiiieii ettt ettt ettt et e e te e be et e esbeesbesssesseesaeesseenseesseeseereenseenseas 416
Guillaume Ganet—lepage, Sorin Olaru, Alessio lovine

Modeling and Control of a 36-Phase Interleaved Buck Converter as an Ultrafast Battery Charger................. 424
El Nouha Mammeri, Oswaldo Lopez-Santos, Abdelali El Aroudi, Luis Martinez-Salamero,
Natasa Prosen

Digital Sliding Mode Control of a 3-Phase AC-DC Rectifier for Ultra-Fast Charging of EV Battery............. 430
Seyedamin Valedsaravi, Kuntal Mandal, Abdelali El Aroudi, Luis Martinez-Salamero

Empowering Microgrid Energy Management with Artificial Intelligence and Model Predictive

S. Dankir, V. Puig, R. Lasri, Y. Maatoui, H. Chekenbah

Integrated Control and Energy Flow Management for Hybrid Grid-Connected Photovoltaic/Wind
Systems with Battery Storage Using Fuzzy Logic COntrollers...........cocevereeieierieninenenenieierenienene e 442
Karim El Mezdi, Abdelmounime El Magri, Aziz Watil, Ilyass El Myasse, Lhoussain Bahatti

Sensorless Nonlinear Control Based on Integral Backstepping Technique for PMSG- Based Wind
ENErgy CONVETSION SYSTEIM .....ccueeiuiiiiiiietiiieesteeteeteetesteesteesseeseesseeseesseesseeseesseessesssesssesseesseassesssesseesseessesssens 448
Abdelmoghit Fathelkhair, Hassan Abouobaida, Youssef McHaouar, Younes Abouelmahjoub,
Hajar Akli



Efficiency Optimization and Power Flow Control in a Wind Energy Conversion System with
Storage Via VIenna RECHTICT ......cc.iiiuiiiiiiieieee ettt ettt ettt ettt eeneesae et eteeneean 454
Nabil Elaadouli, Rachid Lajouad, Abdelmounime El Magri, Adil Mansouri, Karim Elmezdi

N. Belmajdoub, R. Lajouad, A. El Magri, S. Boudoudouh

Towards Smart EV Charging: Assessing the Flexibility Provision Potential of Electric Vehicle
Charging Stations for Cost-Effective Grid RESPONSIVENESS ......cccververieruiriinirieieiinienienieeeeeereneere e 466
Rochd Abdelilah, Houran Nouriddine, Benayad Moahmed, Laamim Mohamed, Allouhi
Amine

Enhancing Wind Power Plant Integration Using a T-NPC Converter with DR-HVDC Transmission
SYSERIMIS ...ttt eitte ettt et te ettt et e et e st e et e s bt e eabeesabeesabeesabeesabeesabteeab e e s bt e ea bt e e bt e eabe e e baeeabee e baeenbeeeabteenbeeebaeennees 472
1. El Myasse, A. El Magri, A. Watil, A. Mansouri, F. E. Blouh

Enhanced Standalone Photovoltaic System with Novel Multi-Level Inverter and Nonlinear Control
for Improved THD and Converter EffiCIENCY ........cccviiiiiiiiiiiicii ettt 478
FE Chakir, A. El Magri, R. Lajouad, M. Kissaoui, O. Bouattan

An Analytic Hierarchy Process Based Approach for Assessing the Performance of Photovoltaic
SOLAT POWET PLANES.....c..cviiiitiiieiieiieteteentee ettt ettt st ettt s be bt ettt sbesaeeaeeneen 484
Meryam Chafiq, Loubna Benabbou, Hanane Dagdougui, Ismail Belhaj, Abdelaziz Berrado

State Feedback Control of Four-Phase Interleaved Boost Converter Combined with PEM Fuel Cell.............. 490
Mohamed Gouhail, Issam Salhi, El Houssine El Mazoudi, Xinyang Hao, Said Doubabi

An Optimization Model for the Optimal Control of the Oxygen Excess Ratio in a Hydrogen Fuel
CRIL SYSTEIML. .ttt sttt ettt ettt st be et ettt e s bbbt eae e et et et e na e sh e bt eae e et et et e nbe bt bt eeeeane 496
Yassine Ennassiri, Giulio Ferro, Loredana Magistri, Michela Robba

Power Management Via STL Specifications of a DC Microgrid Integrating Renewables and
Storage Devices: A Smart Railway Station Case StUAY..........ccoevverierienieiiieieeie et 502
Yoshinari Takayama, Adnane Saoud, Alessio lovine

Optimizing Solar Energy Coupled with Energy Storage for Uninterrupted PEM Electrolytic

Hydrogen ProAUCTION. ...........iiiiieieeiee ettt b ettt e et e st e eae et e b e e e entesseeseeeees 509
Hassan Ouabi, Rachid Lajouad, Mohammed Kissaoui, Abdelmounime EI Magri, Ilyass El
Myasse
Performance Comparison of MIMO Gain/Phase Analysis Methods for Sub-Synchronous Instability ............ 515

Luke Woolcock, Robert Schmid

Design and Implementation of Advanced Output Feedback Control for VSC-HVDC Transmission
N 15211 TSP PRRRRPRR 521
Ilyass El Myasse, Abdelmounime El Magri, Aziz Watil, Karim El Mezdi, Younes El Khlifi

Hybrid Model for Microgrid Short Term Load Forecasting Based on Machine Learning..........cccoccoevueneee. 527
Ahmed Khayat, Mohammed Kissaoui, Lhoussaine Bahatti, Abdelhadi Raihani, Youness Atifi

Position and Speed Estimation for a Surface-Mount PMSM Using RBFNN Observer with Stability
GUATANTEE ...eeiiviiieeiiieeeetieeeett e e ettt e e e ettt e e eetteeeeetaeeeeeataeeeeatseeeeeasaeeeaassaeeessssseaasssaeeasssseeenssseeeessseeeassseeeansseeeansseens 533
Jamal El-Bakkouri, Adil Mansouri, Hamid Ouadi, Abdelaziz El Aoumari, Mohamed
Khafallah



Robust Braking Pressure Control for an Electrohydraulic Brake System Under Friction and
DiSturbance CONAITIONS .........couevueririiririeietetenestese sttt ettt sttt sttt et b e sae st e sbesae st eseens et entenbesaesaeeneenne 539
Jamal El-Bakkouri, Adil Mansouri, Hamid Ouadi, Abdelaziz El Aoumari, Fouad Giri

Advancements in Home Energy Management Systems: A Review of Energy Optimization
Strategies and AlGOrithmic APPIrOACHES. .......c.cccviiiiiiiiieiieie ettt ettt e beebeeseeessesse e seenseensens 545
Fatima Zohra Elargoubi, Houssam Eddine Chakir, Mohamed El Khaili, Karim Choukri,
Rabia Mricha

Bench Testing for Power Flow Management in AC/DC Hybrid Microgrids Using Per-Unit System:
SUAY AN DESIZN...cneiiieieie ettt ettt et e bt et e st e et e e bt e ebee s bt e bt e bt entesaeeeaeeebe e teenteenneas 552
Ssadik Charadi, Houssam Eddine Chakir, Mehdi Et-Taoussi, Abdennebi El Hasnaoui,
Brahim El Bhiri

An Overview of the Current Advanced Techniques for Frequency Regulation in Grid-Connected
and Off-grid MICTOZIIAS. ..eoverviriiiiiiiieietere ettt ettt sttt ettt sae s a ettt et sbesbesaeeaeeane 558
M. Laamim, A. Rochd, B. El Barkouki, O. Mahir, A. El Fadili

Nonlinear Control of a Wind Turbine System Connected to the Grid..........c..cceeeieviieriieciinieiieceeeeee e 563
Youness Atifi, Mohammed Kissaoui, Abdelhadi Raihani, Khalid Errakkas, Ahmed Khayat

A Review: Indirect Optimal Control of Wave Energy CONVEIters. .........cecueveriirierinenenenieieienienenie e 569
Mohamed Shabara, Habeebullah Abdulkadir, Ossama Abdelkhalik

ANN-PI Controller for the Grid-Side Converters in Wind Energy Conversions Systems Under
VOIEAZE DIPS .eeuvveiiiiieiieie ettt ettt et e et e et e s bt e beesbeesaesseesseasseesseesseassasssessesseesseesseasseassesssasseesseessesssenssesseesnes 575
H. Rafia, H. Ouadi, B. EI Bhiri

EMT Model of 20-MW Wind Generator for Real-time Simulation of HVDC Networks ..........ccooeevvevveeeennne. 581
Dwijasish Das, José-Luis Rueda-Torres

Fuzzy Logic Based Adaptive P&O MPPT Control of a DC-DC Boost Converter Used in a Wind
Energy Conversion System with a Permanent Magnet Synchronous Generator-.............cocceceeeienenereseneenennes 587
K. Dahmane, B. Bouachrine, M. Ajaamoum, B. Imodane, A. El Aroudi

Advanced Control Strategy of Switched Reluctance Generator-Based Wind Energy Conversion
Systems Using Backstepping and Extremum Seeking TeChniques .........ccccoeoerieiienienieniee e 593
Ali Bouklata, Hafid Oubouaddi, Adil Brouri, Mohamed 1. Mosaad, Fouad Giri

Comparison Between Perturb & Observe, Fuzzy Logic MPPT Technique, and the Artificial Neural
Network Techniques at Different Temperature CONditions ...........ceeevevveeeieiierienienierieecie e seeseeseesaeesnessnenes 599
Fatima Zahra El Hamzaoui, Taouni Abderrahime, Belhoussine Drissi Taoufig

Fuzzy Logic Control for PV-Powered Lithium-Ion Battery Management .............cccoceeierienienicenenieneneee 605
F. Z. El Mansouri, H. Oubouaddi, A. Ouannou, M. I. Mosaad, A. Brouri

Adaptive Nonlinear Control of the Single-Phase Grid-Connected Photovoltaic System ..........c.ccecceceeeeneneenne. 611
M. Elouafi, Y. McHaouar, Y. Abouelmahjoub, K. Kandoussi, H. El Karch

Comparison of the Performance of MPPT Control Techniques (Fuzzy Logic, Incremental
Conductance and Perturb & Observe) Under MATLAB/SImMulink ..........cccevieviiiciiiiiiieieeieeie e 617
Naoufal Zhani, Hassane Mahmoudi

Enhancing Photovoltaic Cell Parameters Extraction Through Grey Wolf Optimizer..........c.cccccvevenirencenene 624
Charaf Chermite, Moulay Rachid Douiri



The Impact of Load Placement on Grid Resonances During Grid Restoration.........c..coccecevceevenenencnencnnennn 630
Adolfo Anta, Diego Cifelli

Impacts of High Renewable Energy Penetration in Low Voltage Distribution Network: A Review ................ 636
Manoranjitham Rajesh, Mohammed Ouassaid

Computing the Load Margin of Power Systems Using Golden Jackal Optimization.........c..ccccceeverirenennnne. 644
Murilo E. C. Bento

PMU-Based Power System Stabilizer Design Using Coati Optimization Algorithm............ccocceevvniinenene. 650
Murilo E. C. Bento

Load Margin Assessment of Power Systems Using Recurrent Neural Network and Greylag Goose
OPEIMIZATION ...ttt ettt ettt et e s bt st b e e bt e et et et e s bt et beebeea s et et e saesb e e bt eaeess et et e nbesbeebeeueeane 656
Murilo E. C. Bento

A Multistage Algorithm for Estimating Electromechanical Modes of Power Systems.........cccccoceverirenenncene. 662
Murilo E. C. Bento

Dual-Layer Operation Strategy of Integrated Energy System Based on Multivariate Predictive
COMEIOL. .ttt ettt e a e st b e e bt ettt s bt bt e bt eat e et et et e s bt e h e bt bt et et e bt st aeeaeeane 668
Qingzhi Yan, Honghai Niu, Zhenyu Guo, Yiguo Li

On the Frequency and Damping of Resonances in Electrical Networks: A Discrete State-Space
Approach Using Bounce DIQZIAIMS .........ccueriiiiriiririniniietetetestenie sttt ettt ettt sa et bbb eaeeae 674
Diego Cifelli, Adolfo Anta

Wide Area Damping of Electromechanical Oscillations Based on Implicit Reference Model
KN E1 o A O0) 112 (o) OO USRS 680
1 Yadykin, A. Iskakov, N. Tomin, I. Galyaev

Locating the Source of Forced Oscillations on the Basis of Lyapunov Modal Analysis..........c.cccceeeveeveveennn. 685
Alexey B. Iskakov, Evgeniy Yu. Kutyakov, Dmitry E. Kataev

An Improved Grid-Forming Control Strategy for Microgrid Stability in Modern Power System ................... 691
A. Mahrouch, M. Ouassaid, R. Asghar, M. K. Hasan, R. Cakmak

Hydrazine Concentration Estimation in the Secondary Circuit of a Nuclear Power Plant: A IQC
|0 AN 070 (o 1ol s USSP 697
D. Henry, S. Ygorra

Optimum Reference Current Generation for Switched Reluctance Motor Torque Ripple
Minimization in Electric VEhicle APPICALIONS. ......cc.ecveiieiieriieiietieteeteesteesreereereseestee e esseesseessesseesseesseessens 703
Y. Boumaalif, H. Ouadi, F. Giri

Dynamic Modelling of the Longitudinal Movement of an Electric Vehicle in Propulsion Mode
Equipped with BLDC In-Wheel Motors, Taking Tire Dynamics into ACCOUNE.........cccceeeeeeerrenenenieneneenenn 709
Ossama Ammari, Khalid El Majdoub, Fouad Giri, Rachida Baz

Fine-Tuning Quarter Vehicle Performance: PSO-Optimized Fuzzy PID Controller for In-Wheel
BLDC MOLOT SYSTEIMIS ...ceeuvveeuiiieiieetieeiteetteeiteeteeebteeteesbeeeateeesttessteessseessseesssaesnteesnseesaseesnsaesnseesseesnseesnseesnse 715
Rachida Baz, Khalid El Majdoub, Fouad Giri, Ossama Ammari

Adaptive Control of a Boost DC/DC Converter Based on Artificial Intelligence ...........ccccoeveeiieiiieneneenne. 721
Cristina-Maria Stancioi, Vlad Muresan, Daniel Moga, Mihai Abrudean, loan-Valentin Sita



Stochastic Model Predictive Control for Robust Grid Frequency Regulation............ccccoevveviiiiiniinienieieenen. 726
Alexander Och, Prof. Andreas Ulbig

The Contribution of Reverse Logistics Practices in Circular Economy Principles: A TOWS

AANALYSIS 1..vviiieiieitieite ettt ettt et et e e et e et et et e e bt e raeett et e et e et e enb e et b e et beeteeaRe e beanbeenseeneeaseeseenseenseenbenseenreennes 733
Raji Hajar
Integration of Power to X Economy in Existing Energy System — Case Finland.........c..ccccocecveninininencnnne. 739

Y. Majanne, V. Vilhonen, A. Virtanen, S. Repo, M. Vilkko

Impacts of EU Regulation on Green Hydrogen Production and Storage Capacity Design and
OPETALION ... .eivietietieireeeteeite st e ste e te e bt esteeteesseesseesseessesssesssesseessaesseesseassesssasseessaessaessenssessaesseesseassesssesseeseensenssens 745
Y. Majanne, V. Vilhonen, S. Repo, M. Vilkko

Country Profiling Through IAEA Milestones Approach: A Comprehensive Analysis of the
Moroccan Nuclear INfrastiUCIUIE. ......co.eviiieiiiiiiereeet ettt ettt be s st eae 751
H. Housni, N. Amrous, N. Daoudi, M. J. Malzi

Direct-Driven PMSG Wind Turbines: Adaptive Super Twisting Algorithm Control Approach....................... 757
M. Benzaouia, S. Benzaouia, A. Rabhi, B. Hajji, Ao. Elgharib

DSP-Based Control of Standalone PV/Battery Hybrid System..........ccccooeiiiiiiniiniiiiieeeeeeeseeee 763
S. Benzaouia, A. Rabhi, M. Benzaouia, B. K. Oubbati

Nonlinear Control Technique for Proton Exchange Membrane Fuel Cells: An In-Depth Assessment
Under Diverse Operational CONAITIONS ...........ecveruieriierieiieeientiesteeteetesaesteesseesseeseesesssesseesseessesssesssesssesseesses 769
A. O. Elgharib, M. Benzaouia, S. Benzaouia, A. Rabhi, M. F. Moussa

Filtered High Gain Observer for PEMFC System in Automotive Applications ...........cccceeeereenieenenieneeneene. 774
Abdelaziz El Aoumari, Hamid Ouadi, Jamal El-Bakkouri, Fouad Giri

Robust Current Control for Grid-Connected VSC: Nonlinear Adaptive Control with Perturbation
ESHIMALION. ...ttt ettt ettt ettt st ettt ettt st ettt s et et e s e e bt et e bt et e e eae et e e st et esaeneetenneneetens 780
Mohammed Alabdullatif, Lin Jiang, Ning Yang

A Functional Observer Approach to Accurate Road Bank Estimation ............ccoccoeviiiiiiiniinienieeeeee 787
Mohamed Saber, Mohamed Ouahi, Ghali Naami

Observer Design for Collocated-Boundary Measurements of Transmission Line Governed by
Telegraph Equations with Application to Fault Detection ............ccocoeririririiiiniinininneeceteeeeseeeeee e 793
A. Benabdelhadi, F. Z. Chaoui, D. Ghani, F. Giri

A Novel HOSMO-Based Rotor Speed Estimating Strategy for DFIG-Based Wind Turbines.......................... 799
M. Ben Kacem, A. Barra, H. Ouadi

Modeling and Adaptive Observer Design of Buck Power Converter with Transmission Delay ...................... 805
Chaimae Abdelaali, Adil Brouri, Fouad Giri, Ahlem Sassi, Ali Bouklata

Optimizing Remaining Useful Life Predictions for Aircraft Engines: A Dilated Recurrent Neural
INEEWOTK APPIOACK ....evviiiiieiiieiieciiecteete ettt ettt et e e b et e s teeste e beesbeesbeeseeeseesseesseesbeesseessesssesseesseenseensennns 811
Abdeltif Boujamza, Saad Lissane Elhag

A Review and Current Practices on the Valorization of Ship-Generated Oily Waste ..........cccccevevenirenennene. 817
Hafsa Elkaime, Saad Lissane Elhaq, Ahmed Loukili



A Novel Brain-Machine Safety System Based on Drowsiness Detection Using the PNN and MLP

W 0 L1110 T RSP 823
Abdeljalil El Hadiri, Lhoussain Bahatti, Abdelmounime El Magri, Rachid Lajouad

Revolutionizing Air Quality Monitoring: loT-Enabled E-Noses and Low-Power Devices..........c.cccccoceruenenee. 829
Y. Ayat, A. El Moussati, 1. Mir

Tabu Search Algorithm for Optimal Electric Water Heating Energy Management............ccccccevevencnencnneene. 835

El Bakali Saida, Ouadi Hamid, Giri Fouad, Gheouany Saad, Jrhilifa Ismael

Author Index





