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! University of Almeria, Almeria, Spain; > University of Almeria, Almeria, Spain

Visual SESSION 2CV.3 Perovskite-based Tandems and Multijunctions

2CV.3.16 Optimizing Interconnection Strategies for Two-Terminal Perovskite-CIGSe 020101
Tandem Solar Modules: 3-Step vs. 4-Step Laser Patterning
Nicolas Otto’, Christof Schultz’, Guillermo Farrias-Basulto®, Wuai Zhang’,
Ayman Magsood®, Tadeus Ranisch’, Yoko Schirmer!, Jonas Preuschoff’,
Stefan Gall’, Emil List-Kratochvil’, Rutger Schlatmann’, Bert Stegemann’
! HTW, Berlin, Germany; * HZB, Berlin, Germany
2CV.3.19 Elucidating the Process of Accurate Spectral Calibration for Tandem I-V 020102
Measurement using Multi-Lamp Light Sources
Antoine Bourgeois’, Stella Hadiwidjaja!, Zoltan Nicot-Senneville!, JiaYi Ye!,
Kwan Bum Choi*, Qilin Zhou!, Yi Hou!
! SERIS, Singapore, Singapore
2CV.3.22 Achieving Improved Light Trapping in CIGS/Perovskite Solar Cells with 020104
Grating-Enhanced Bilayer Heterojunctions: Optical-Electrical Study
Mohammad Hossein Mohammadi’, Narendra Bandaru®’, Rasmus Schmidt
Davidsen’
! Aarhus University, Aarhus, Denmark
2CV.3.24 Fabrication of Bendable Perovskite/Silicon Heterojunction Bifacial Tandem 020106
Solar Cells
Kimihiko Saito!, Kanji Takahashi’, Hirotaka Shishido!, Ryousuke Ishikawa’,
Makoto Konagai®
! Tokyo City University, Setagaya, Japan
2CV.3.40 FACsPbI3 Perovskite Solar Cells: Ethylammonium Bromide Both as an 020107
Additive and Surface Passivation
Amalraj Peter Amalathas’, Tereza Staitkovd®, Lucie Landovd?®, Neda

Neykova?, Jakub Holovsky?
! University of Jaffna, Jaffna, Sri Lanka; ? Czech Technical University, Prague, Czech
Republic

2CV.3.47 Long-Term Degradation Analysis of Perovskite Solar Cells over Three Years 020108

Mohammad Istiaque Hossain', Yongfeng Tong’, Brahim Aissa’
! OEERI, Doha, Qatar

2CV.3.48 Enhancing Semi-Transparent Perovskite Solar Cell Efficiency in Harsh 020109
Environments with SiO»/ITO Transparent Contacts and Anti-Soiling Coatings

Mohammad Istiaque Hossain!, Yongfeng Tong!, Brahim Aissa’
! QFERI, Doha, Qatar

2CV.3.56 Study of the Influence of Pb Substitution by Zn?* Tons on the Properties of 020110
CsPbBrs~Ix Thin Films

010005-010



Gerardo Gordillo!, Oscar Torres’, Julian Pefia-Bermudez®
! National University of Colombia, Bogotd, Colombia, > University of the Caribbean, Santo
Domingo, Dominican Republic

2CV.3.71 Comparative Analysis and Efficiency Optimization of Sulfur-based
Chalcogenide Perovskites (MgHfSs, CaZrSs, BaZrSs) via Interface
Engineering for High-Performance Solar Cells
Anees ur Rehman’, Kung Ding’, Jingwei Zhang', Xiang Chen’
! Hohai University, Changzhou, China

2CV.3.72 Development of Inorganic Perovskite CsPbls with Heterojunction
Engineering at the Buried Interface for Enhanced Stability and Performance

Syed Fawad Ali Shah®, Hyeonwook Park!, Muhammad Rehan®, Donghyeop
Shin’, Kihwan Kim?, Jae Ho Yun®

! KENTECH, Naju-Si, South Korea, > KIER, Daejeon, South Korea; * KENTECH, Naju-si,
South Korea

Oral SESSION 2DO.6 Industrially Scalable Processes to Manufacture
Perovskite Solar Cells and Modules

2D0.6.2 Eliminating P2 Scribes: A New Interconnection Design for Efficient
Perovskite Solar Modules Under Indoor Lighting
Bahri Eren Uzuner!, Konstantin Tsoi’, Gorkem Gunbas®, Selcuk Yerci’
! ODTU-GUNAM, Ankara, Tiirkiye

2D0.6.5 Evaporated Self Assembled Monolayer (SAM) Hole Transport Layers for
Scalable Perovskite Solar Cells

Joachim Vollbrecht!, Verena Barnscheidt', Roland Clausingl, Johannes
Lohr!, Larissa Mettner', Adam Neuba’, Annika Raugewitzj, Jessica Streyl,
Robby Peibst!

! ISFH, Emmerthal, Germany; ° Paderborn University, Paderborn, Germany

020111

020112

020113

020114

Oral SESSION 2DO.7 Insights Into the Stability of Perovskite Solar Cells and

Modules

2D0.7.1 Outdoor Performance and Degradation Analysis of Inverted Perovskite Solar 020115

Cells

Makoto Konagai', Hayato Okawa', Ryousuke Ishikawa', Masatoshi

Yanagida®, Yasuhiro Shirai’
I Tokyo City University, Setagaya, Japan; > NIMS, Tsukuba, Japan

Oral SESSION 2DO.8 Multiple Aspects of Perovskite PV Research

2D0.8.2 Strategies for Quasi-2D Perovskite Integration in p-i-n Solar Cells

Anna Capitaine’, Hugo Le Bossenec', Marion Provost!, Alexandra
Levtchenko', Daniel Ory", Jean Roussef’, Iwan Zimmermann’, Anyssa Derj’,

010005-011
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Mirella Al Katrib!
! IPVF, Palaiseau, France,; > EDF R&D, Palaiseau, France
2D0.8.3 Innovative Approach to Bismuth-Antimony-Iodide Double Perovskite PV 020117
Absorbers via Anion Exchange and Solide-State Reactions
Oleksandr Stroyukl, Oleksandra Raievska', Sachin Kinge", Jens Hauch’,

Christoph J. Brabec!
! HI ERN, Erlangen, Germany; ° Toyota Motors Europe, Brussels, Belgium

Visual SESSION 3AV.1 PV Module Design and Manufacturing

3AV.1.1 Investigating the 3-Dimensional Structure of Metallic Filler Particles in 020119
Electrically Conductive Adhesives
Stephan Grosser!, Alexander Miiller!, Robert Gockeritz!, Tobias Nitsche?,

Daniel Buckland®, Giuseppe Galbiati’, Bengt Jaeckel'
! Fraunhofer CSP, Halle, Germany, > Henkel, Diisseldorf, Germany

3AV.1.6 Investigation on Different Bypass Diodes for Shade Resistant PV-Modules = 020121

Jens Froebel', Matthias Pander', Bengt Jaeckel’, Andreas Maixner®, Pouya

Pourshafi®, Afshin Bakhtiari’, Hamed Hanifi’
! Fraunhofer CSP, Halle, Germany, > AESOLAR, Koenigsbrunn, Germany

3AV.1.7 Optimization of Infrared Soldering Process to Reduce the Temperature 020123
Inhomogeneity in Silicon Solar Cells Using Finite Element Methods
Daniel Christopher Joseph!, Angela De Rose!, Christian Reichel’, Andreas J.
Beinert’, Holger Neuhaus’
! Fraunhofer ISE, Freiburg, Germany

3AV.1.10 Performance Evaluation of a New Design Photovoltaic Module with Reduced 020125
Self-Shading

Pouya Pourshafi’, Andreas Maixner', Hamed Hanifi*
! AESOLAR, Konigsbrunn, Germany

3AV.1.11 Materials Assessment for PV-T Modules Thermal Performance Improvement 020127
Lucia Cano’, Raquel Simon-Allué’, Rauil Villén', Yolanda Lard’, Isabel
Guedea’
! ENDEF, Zaragoza, Spain

3AV.1.12 Evaluating Repair Techiniques for c-Si PV Modules: Spot-Welding 020129
Jorge Rabanal-Arabach’, Sonia Beltran-Condori’, Natalia Videla-Magnata],
Katalina Rojas-Henriquez', Andreas Schneider’, Edward Fuentealba-Vidal’

! University of Antofagasta, Antofagasta, Chile; > University of Applied Sciences
Gelsenkirchen, Gelsenkirchen, Germany

3AV.1.13 Thermally Conductive Filler Particle Mixed Silicone Layer to Provide Heat 020131
Dissipation Functionality to c-Si Solar Cell Modules without Encapsulants

Yasushi Sobajimaj, Kouzen Wakazono!, Keisuke Ohdaira®
! Gifu University, Gifu, Japan, > JAIST, Ishikawa, Japan

3AV.1.16 Ultrasonic Characterization of Ethylene-Vinyl Acetate in Glass-Glass- 020132
Modules

Christopher Bruce Konu', Rico Meier’
! HTW Berlin, Berlin, Germany

010005-012



3AV.1.17 Comparison of Different ECAs Applied To PK/Si Tandem Solar Cells in a
Mini-Module Configuration
Felicia Mouhoubi', Vincent Barth!, Solenn Berson’
! CEA /INES, Le Bourget-du-Lac, France

3AV.1.18 Optimization of Soxhlet Extraction Parameters for Gel Content
Determination of Co-Extruded EPE
Aaron Trefzer!, Aksel Kaan Oz*, Jacob Forster!, Christine Wellens!, Meric
Caliskan Arslan’, Cansel Diiz’
! Fraunhofer ISE, Freiburg, Germany,  Kalyon PV, Ankara, Tiirkiye

3AV.1.20 Transforming Industrial Facades with Integrated Photovoltaics
Nikolina Pervan’, Christian Veas', Sonja Feldbacher!, Lukas Geymayer”,
Gregor Kitzberger?, Martin Fleischanderl’, Hannes Kurz’, Friedrich
Fiireder-Kitzmiiller’, Gernot Oreski!
! PCCL, Leoben, Austria; ? voestalpine Stahl , Linz, Austria

3AV.1.32 Indoor Characterization and CTM Evaluation of Photovoltaics Modules with
Colored Backsheet Rear-Side Glazed Glass
Pouya Pourshafi’, Alexander Protti’, Max Mittag®, Christian Reichel’,
Andreas Maixner!, Hamed Hanifi!
! AESOLAR, Konigsbrunn, Germany, ° Fraunhofer ISE, Freiburg, Germany

3AV.1.37 Fiber Reinforced Composite Photovoltaic Modules by HP-RTM
Manufacturing Process
Jon Aizpurua’, Igor Arrizabalaga’, Leive Herrero®, Unai Iglesias’, Oihane
Echeverria’, Eduard Bellvert!, Sonia Garcia!, Olatz Ollo?, Maikel Mugica’,
Werther Cambarau?®, Francisco J. Cano’, Eduardo Romdn’, Oihana
Zubillaga®
! Tecnalia, Donostia - San Sebastidn, Spain; * Tecnalia, Donostia-San Sebastidn, Spain

3AV.1.38 Optical Characterisation of PV Glasses with Varying Antimony Contents
Oliver Pfeiffer!, Alexander Protii?, Christian Reichel?, Bengt Jaeckel?,

Thomas Sauer’, Holger Neuhaus?, Ulf Blieske!
! University of Applied Science Cologne, Cologne, Germany, * Fraunhofer ISE, Freiburg,
Germany; 3 Fraunhofer CSP, Halle, Germany; * EXXERGY, Grifelfing, Germany

3AV.1.39 Towards Circular Solar Technologies: Novel Bio-Based Polymers as Next
Generation Encapsulants

Kristina Maliutina®, Oliver Pfeiffer!, Matthias Eisenacher!, Martin Bonnet!,

Ulf Blieske'
! University of Applied Science Cologne, Cologne, Germany

Visual SESSION 3AV.2 PV Module Durability and Reliability

3AV.2.1 Reliability of Electrically Conductive Adhesive Joints for PERC and HJT-
Based Building-Integrated Photovoltaic Facade Elements

Ringo Koepge', Sophia Jahreis!, Jens Froebel!, Nick Schriter!, Matthias

Pander!, Stephan Grosser!, Bengt Jaeckel*
! Fraunhofer CSP, Halle, Germany

010005-013

020134

020135

020136

020137

020139

020140

020141

020142



3AV.2.3 Durability and Reliability: a Cross-Technological Stability Analysis of
Silicon Photovoltaics
MengdiLiuJ, Wenhao Xu', Yating Zhang], Giorgio Bardizza’, Christos
Monokroussos’
I TUV Rheinland, Shanghai, China; > TUV Rheinland, Cologne, Germany

3AV.2.4 Silica Coating with Optimized Optical and Mechanical Properties for Anti-
Reflection and Dust Resistance in Harsh Desert Environments

Brahim Aissa’, Mohammad Istiaque Hossain', AtefZekriJ, Amir A. Abdallah’,

Veronica Bermudez Benito’
! OEERI, Doha, Qatar

3AV.2.5 Plasmonic-Decorated TiO- Thin Films as Photocatalytic Anti-Soiling
Coatings
Brahim Aissa’, Mohammad Istiaque Hossain®, Adnan Ali!
! OEERI, Doha, Qatar

3AV.2.9 Evaluating Climate-Specific Degradation of PV Modules by Spectral UV-
Fluorescence Mapping

Oleksandyr Stroyuk!, Oleksandra Raievska®, Oleksandr Mashkov?, Carlos D.
Rodriguez-Gallegos®, Claudia Buerhop?, Jens Hauch', Ian Marius Peters’
! HI ERN, Erlangen, Germany; ? SERIS, Singapore, Singapore

3AV.2.10 Identification of Spectral Indicators of Degradation in Tedlar-Type
Backsheets: A Case Study of PV Modules Aged in Tropical Climate
Oleksandr Stroyuk’, Oleksandr Mashkov', Carlos D. Rodriguez-Gallegos®,
Claudia Buerhop®, Jens Hauch’, lan Marius Peters!
! HI ERN, Erlangen, Germany; * SERIS, Singapore, Singapore

3AV.2.12 PVDF-Based Solution for Use as a Dielectric Layer in Backsheet Crackings
Carlos Montes’, Luis Manuel Ocafia’, Benjamin Gonzdlez-Diaz’, Sara
Gonzdlez Pérez’, Maria Elena Llarena’
! ITER, Granadilla de Abona, Spain, > ULL, San Cristébal de La Laguna, Spain

3AV.2.17 Critical Analysis of the Protection Offered by Bypass Diodes in Current
Modules
Eneko Cereceda’, Nekane Azkona’, Yeray Mateos', Alofia Otaegij, Vanesa
Fano', Eneko Ortegal, Jose Ruben Gutierrez!, Juan Carlos Jimeno!
! UPV/EHU, Bilbao, Spain

3AV.2.18 Breakage in Bifacial PV Modules
Rodrigo P. Maruyama’®, Adnei Melges de Andrade’, Roberto Zilles'
! University of Sdo Paulo, Sdo Paulo, Brazil

3AV.2.19 Damp Heat Test on TOPCon Modules Made with Glass/Backsheets
Alessandro Anderlini’
! Coveme, Gorizia, Italy

3AV.2.22 The Influence of Angle of Incidence on the Reliability of Photovoltaic
Modules: Lessons Learned

Nikoleta Kyranaki’, Ismail Kaaya®, Mohammed Adnan Hameed’, Richard De

Jong', Sara Bouguerra®, Arnaud Movlier!, Michael Daenen’
! imee, Genk, Belgium; 2 Martin-Luther-University Halle-Wittenberg, Halle, Germany

010005-014
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3AV.2.23 Detection of Transformations in Encapsulants after Module Lamination
Process

Vaidvilé Ulbikaité', Jolanta Donéliené’, Piotr Dubravskijj, Algirdas
Galdikas', Jan Devenson’, Viktoras Vaicikauskas®, Viktorija Nargeliené",
Ariinas Setkus®
! Applied Research Institute for Prospective Technologies, Vilnius, Lithuania; > Center for
Physical Sciences and Technology (FTMC), Vilnius, Lithuania

3AV.2.24 Improving Ultraviolet Fluorescence Analysis for Photovoltaic Encapsulant
Assessment
Zonghan Jiang!, Hugo Sanchez’, Leila Mortazavifar!, Ralph Gottschalg!
! Anhalt University of Applied Sciences, Kéthen, Germany

3AV.2.30 Evaluating Hot-Spot Stress in PV Modules under Shading: from PV System
and Laboratory Data
Ebrar Ozka[ayl, Anika Gassner’, Gabriele C. Eder’, Gabi Friesen', Markus
Feichtner’
! SUPSI, Mendrisio, Switzerland; > OFI, Vienna, Austria; > Sonnenkraft Energy, St.
Veit/Glan, Austria

3AV.2.34 Salt Spray Corrosion Resistance Testing and Reliability Evaluation of Large-
Size Solar Modules and Metal Components
San-Yu Tingi, Huan-Wu L, Syh-Homg Chen', Min-An Tsai', Cho Fan
Hsieh’
I ITRI, Hsinchu, Taiwan

3AV.2.35 Analysis of Performance Loss in PV Systems Due to Cracked Backsheets and
Insulation Problems
Raffael Schifferegger’, Yuliya Voronko', Anika Gassner’, Gabriele C. Eder!
! OFI, Vienna, Austria

3AV.2.36 Research on the Impact of Outdoor Dust Accumulation and Copper-
Accelerated Acetic Acid Salt Spray on Solar Photovoltaic Modules
San-Yu Ting', Yung-Jen Shyong', Min-An Tsai!, Cho Fan Hsieh!
I ITRI, Hsinchu, Taiwan

3AV.2.37 Text-to-Image and Image-to-Image Augmentation and Classification of
Defects in Photovoltaic Modules
M. Wagar Akram’, Jianbo Bai', Anees ur Rehman®
! Hohai University, Changzhou, China

3AV.2.41 UV Fluorescence Imaging of Defects and Bill of Materials Variations in
Bifacial Solar Panels
Andrew M. Gabor!, Maulid Kivambe?, Mohamed Abdelrahim?®, Mohamed
Elgaili®, Amir A. Abdallah’
! BrightSpot Automation, Boulder, United States of America; ° QEERI, Doha, Qatar

3AV.2.42 Determination the Reliability of Solar Modules in Analogy to Glass in
Buildings
Ruth Kasper', Hannah Reichart'
! University of Applied Sciences Cologne, Cologne, Germany

3AV.2.43 A Visual Inspection Data Collection Tool for Floating Photovoltaic Systems

010005-015

020157

020158

020160

020161

020162

020163

020164

020166

020167

020169



Nathan Roosloot!, Harsha Walpita®, Christoph Seiffert!, Jean Thomas®,

Maarten Dérenkédmper’, Minne M. de Jong®, Josefine H. Selj!, Gaute Otnes’
! Institute for Energy Technology, Kjeller, Norway; 2 University of Oslo, Kjeller, Norway; *
Ciel et Terre, Lille, France; * TNO, Eindhoven, The Netherlands

Visual SESSION 3AV.3 PV Modules Characterisation and Performances
Assessment

3AV.3.1 A New Method for Comprehensive Power Rating and Performance Analysis 020171
of PERC Modules based on Half-Cut Cell Technology

Khadija El Ainaoui’, Mhammed Zaim#’, Imane Flouchi®, Said Elhamaoui’,
Yasmine El mrabet!, Abdellatif Ghennioui’, El Mahdi Assaid’

! Green Energy Park, Benguerir, Morocco; ? University of Chouaib Doukkali, El Jadida,
Morocco

3AV.3.2 Energy Rating Analysis of Heterojunction PV Modules 020173

Teodora Stoyanova Lyubenova®, Ewan D. Dunlop?
! European Commission JRC, Ispra, Italy

3AV.3.3 Trend of Temperature Coefficients of c-Si Module Technologies from the 020175
past 15 Years

Bengt Jaeckel', Matthias Pander!
! Fraunhofer CSP, Halle, Germany

3AV.3.6 Angle of Incidence Measurements on Bifacial PV Modules 020177

Frank Weinrich', Stefan Riechelmann’, Stefan Winter!
! PTB, Braunschweig, Germany

3AV.3.8 Plug & Play IV Curve Tracer for PV Modules 020179

Adrian Jiggi®, Christof Bucher!, Matthias Burri!
! BFH, Burgdorf, Switzerland

3AV.3.9 Seasonal and Location-Dependent Temperature Coefficients for Thin-Film 020180
PV Modules: Enhancing Yield Prediction Accuracy

Thomas Weber!, Abdullah Abu Sayed', Benjamin Lippke’, Steven Xuereb’,
Marcus Rennhofer’, Bart E. Pieters’
! Kiwa PI Berlin, Berlin, Germany; > AIT, Vienna, Austria; > FZJ, Jiilich, Germany

3AV.3.10 Standardisation Methods for Bifacial Energy Yield Estimation and PV 020181
Module Long-Term Performance Degradation Estimation: Potential Policy
Implications

Jaione Bengoechea!, Ana Maria Gracia Amillo!, Stefan Riechelmann®, Stefan
Winter’, Giorgio Bardizza®, Christos Monokroussos®, Davide Polverini®,
Pablo Vicente-Laig]esia6, Maria Getsiou” .
! CENER, Sarriguren, Spain; > PTB, Braunschweig, Germany; * TUV Rheinland Italia,
Milan, Italy, * TUV Rheinland, Shanghai, China, ° Directorate General for Internal Market,
Industry, Entrepreneurship and SMEs, Brussels, Belgium; ° European Climate, Infrastructure
and Environment Executive Agency, Brussels, Belgium; ’ Directorate General for Research
and Innovation, Brussels, Belgium
3AV.3.11 Shaalke: Development of a MATLAB Software Tool for Advanced Statistical 020183
Outdoor Data Evaluation

010005-016



Andreas Schneider’, Jorge Rabanal-Arabach’
! University of Applied Sciences Gelsenkirchen, Gelsenkirchen, Germany, ? University of
Antofagasta, Antofagasta, Chile

3AV.3.12 Degradation and Defect Characterisation of Field-Deployed Silicon PV 020185
Modules

Roelof Roodt!, Ernest vas Dyk', Jacqueline Crozier McCleland’, Monphias
Vumbugwal!, Frederik J. Vorster!, Oleksandr Stroyuk®, Claudia Buerhop-
Lutz?
! Nelson Mandela University, Port Elizabeth, South Afiica; > HI ERN, Erlangen, Germany

3AV.3.13 Architecture for Monitoring PV Degradation in Real Time from EL Images 020186
Tohru Kohno', Jun Tsunoda’
! Hitachi, Tokyo, Japan

3AV.3.14 Simple Cell Segmentation Routine for Quantitative Electroluminescence 020188
Analysis of ¢c-Si Modules
Jodo Victor Oliveira Santos’, Daniel Or'y", Christine Abdel Nour', Damien
Barakel®, Olivier Palais®, Julien Dupuis’
! EDF R&D, Moret Loing Orvanne, France; > EDF R&D, Palaiseau, France, * Toulon
University, Marseille, France

3AV.3.22 Numerical Simulation of Output Characteristics of Photovoltaic Module with 020190
Short- and Open-Circuited Bypass Diodes
Ibuki Kitamura®, Toshiyuki Hamada®, Ikuo Nanno?

! Osaka Electro-Communication University, Osaka, Japan, ° Nanno Energy Research
Center, Yamaguchi, Japan

3AV.3.23 Evaluating the Efficacy of Neutral Density Filters and Camera Lens Aperture 020191
for Reducing Sensor Saturation and Increase Image Quality in Daylight EL
Imaging
Kabir Paiil Sulca’, Rodrigo del Prado Santamaria’, Thoger Kari®, Julian
Anayai, Gisele A. dos Reis Benatto’, Sergiu Viorel Spataru", Oscar Martinez!
! University of Valladolid, Valladolid, Spain, 2> DTU, Roskilde, Denmark

3AV.3.24 Design, Manufacturing and Analysis of Aluminium-backed BIPV Facade 020192
Modules: Electrical Performance and Outdoor Tests

Sophia Jahreis', Bengt Jaeckel’, Ringo Koepge', Jens Froebel’, Paul

Schenk!, Matthias Pander!
! Fraunhofer CSP, Halle, Germany

3AV.3.28 Analysis of the Effects of Partial Shading on Cell Performance in a Half-Cut 020193
Cell Photovoltaic Module
Poland Michael’, Monphias Vumbugwa®, E. Ernest van Dyk!, Frederik J.
Vorster!, Petja Dobreva®

! Nelson Mandela University, Port Elizabeth, South Africa;  University of Namibia,
Windhoek, Namibia

3AV.3.30 Dependence of Photovoltaic Module Performance Indicators on Operating 020194
Temperature and Irradiance

Heidi Kalliojéirvi', Kari Lappalainen’

! Tampere University, Tampere, Finland

3AV.3.31 Evaluating the Impact of Soiling on Agrivoltaic Systems 020195

010005-017



Paul Gebhardt’, Tannaz Katouli’, Thomas Kaltenbach!, Tamara Bretzel’,
Lisa-Marie Bieber!, Ingrid Haedrich'
! Fraunhofer ISE, Freiburg, Germany
3AV.3.32 A General Approach to Model High-Performance PV Modules for Accurate 020196
Energy Yield Simulations

Luca Anlognini], Michele Oliosi!, Auriane Canesse!, Robin Vincent!, André
Mermoud®, Bruno Wittmer!
! PVsyst, Geneva, Switzerland

3AV.3.36 A Photovoltaic Performance Dataset for Benchmarking of Failure Detection 020197
and Diagnosis Algorithms
Jose Domingo Santos’, Sandra Riaiio’, Aingeru Luced’, Marko Jankovec?,
Alberto Del Pozo!, Ricardo Alonso’, Asier Sanz Martinez!
! TECNALIA, Derio, Spain, ? University of Ljubljana, Ljubljana, Slovenia

3AV.3.37 Reliability of Quantitative Analysis of Lock-in Electroluminescence Images 020198
of PV Modules Based on Histogram Statistical Parameters
Jose Domingo Santos’, Eneko Setien!, Alberto Del Pozo’, Liviu Stoicescit’,
Aritz Villodas!, Aingeru Lucea’, Ainhoa Pereda’, Ricardo Alonso?
! TECNALIA, Derio, Spain; ° Solarzentrum Stuttgart, Stuttgart, Germany

3AV.3.38 Development of a Rooftop Mock-up Covered with PV Panels for 020199
Temperature Flux Measurements

Michael Schrempf’, Stefan Riechelmann’
! PTB, Braunschweig, Germany

Oral SESSION 3BO.11 Imaging Techniques for PV Modules

3B0.11.2 Investigating the Impact of Cell Cracks on Power Loss and Its Correlation 020201
with the Modelling Parameters

Ahmad Hashem?, Zonghan Jiang', Guido Willers®, Leila Mortazavifar’, Bengt
Jaeckel’, Ralph Gottschalg®
! Anhalt University of Applied Sciences, Kéthen, Germany; ° Fraunhofer CSP, Halle,
Germany
3B0.11.3 EL-VQA: An Electroluminescence Dataset for Visual Reasoning and 020203
Detection
Mohanad Diab’, Lukas Koester!, Jordi Veirman', Atse Louwen’, David
Moser?, Luis Fialho'
! Eurac Research, Bolzano, Italy
3B0.11.4 Unlocking PV Performance: Al-Driven Defect Detection with Multi-Spectral 020204
Imaging
Danuta Paraficz!, Ralf Jandl!, Natasa Sarafijanovic-Djukic’, Ebrar Ozkalay’,
Mauro Caccivio®, Martina Perani’, Mattia Ceretti’

! FFHS, Zurich, Switzerland; > FFHS, Regensdorf, Switzerland; > SUPSI, Mendrisio,
Switzerland

3B0.11.5 Asynchronous Daylight Luminescence Obtained without Programmable 020205
Power Sources

010005-018



Cristian Terrados®, Eva de la Viuda®, Kabir Paul Sulca’, Julian Anaya’,
Miguel Angel Gonzdlez!, Oscar Martinez!
! University of Valladolid, Valladolid, Spain
3B0.11.6 Luminescence Measurements of PV Modules with a Cost-Effective and 020206
Small-Sized Hood-Based Tool under Daylight Conditions
Marc Kc’intgesl, Michael Siebert!, Dieter Lovenz’, Bernd Kuhrmann®, Michael
Fup?
! ISFH, Emmerthal, Germany; > MBJ Solutions, Ahrensburg, Germany

Oral SESSION 3B0.12 Characterisation and Energy Rating of PV Modules

3B0.12.1 Developing a New I-V Translation Methodology in Accordance with IEC 020208
60891:2021 Correction Procedure 1 and 2
Wenhao Xu', Yating Zhangj, Mengdi Liu!, Christos Monokroussos', Werner

He(frmann‘?, Giorgio Bardizza®, Harald Miillejans®
! TUV Rheinland, Shanghai, China; > TUV Rheinland Solar, Cologne, Germany, 3 European
Commission JRC, Ispra, Italy

3B0.12.2 Characterization of Vehicle Integrated Photovoltaic Modules 020209
Ricardo Moruno’, Francisco José Martin', Juan Manuel Redondo’, Javier
Malo?, Luis Javier San José!, Guido Vallerotto!, Steve Askins’, Rubén
Niiftez!, César Dominguez’, Ignacio Antén’, Rebeca Herrero’
! UPM, Madrid, Spain
3BO.12.4 Estimating the Energy Yield of Bifacial Photovoltaics with the JRC’s 020210
Photovoltaic Geographic Information System
Nigel Taylor!, Teodora Lyubenova’, Lavanya Malarkannan®, Nikos
Alexandris’, Alexandros Falangas®, Robert Kenny!, Ewan D. Dunlop’, Blago
Mihaylov*
! European Commission JRC, Ispra, Italy; ° National Physical Laboratory, Teddington,
United Kingdom; * TRASIS International, Brussels, Belgium

3B0.12.5 An Update on Energy Rating Amendments — Integration of Bifacial Modules 020211

Stefan Riechelmann’, Hendrik Stréiter!, Ana Maria Gracia Amillo’, Sophie
Pelland®, Anton Driesse’

! PTB, Braunschweig, Germany; > CENER, Pamplona, Spain, * Natural Resources Canada,
Varennes, Canada, * PV Performance Labs, Freiburg, Germany

Oral SESSION 3BO0.14 Characterisation and Outdoor Monitoring of Perovskite-
based PV Modules

3B0.14.1 Outdoor Measurements of Perovskite Modules 020213

Hanna Ellis’, Harald Miillejans’, Ewan D. Dunlop!, Tony Sample’
! European Commission JRC, Ispra, Italy

Oral SESSION 3BO.15 Outdoor Performances and Degradation Analysis of PV
Modules
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3B0.15.2 Performance Characterization of Monofacial and Bifacial Modules in French 020214
Polynesia: Case Study of Tahiti

Moira Itzel Torres Aguilarj, Pascal Ortega", Jordi Badosa Franch?, Johan
Parrd’

! CentraleSupélec, Gif-sur-Yvette, France; > University of French Polynesia, Faa'a, French
Polynesia; ? Ecole Polytechnique, Palaiseau, France

3B0.15.4 Statistical Trends in Nominal vs. Measured Performance of PV Modules and 020215
the Impact of Metastability
Ulli Kriling', Daniel Philipp’, Martin Kaiser!
! Fraunhofer ISE, Freiburg, Germany

3B0.15.6 Fifteen Years Under the Sun: Real-Field Degradation Analysis of Veteran PV 020217
Modules
Ioannis (John) A. Tsanakas', Frédéric Mezzasalma', Maxime Babics’,
Alexandre Mignanacl, Hervé Colin', Romain Couderc’, Lionel Sicot’,

Philippe Marechal’, Guillaume Capron’, Jérémie Aimé’
! CEA / INES, Le Bourget-du-Lac, France

Oral SESSION 3CO.10 Advanced Interconnection Technology

3CO0.10.4 Towards Enhanced Reliability of Busbar-Free IBC Solar Cell 020218
Interconnections by Non-Conductive Adhesive Reinforcement
Tudor Timofie!, Tobias Messmer', Karl Wienands', Joris Libal’, Stephan
Grosser?, Matthias Pander’, Giuseppe Galbiati®, Tobias Nitsche’, Daniel
Buckland’, Andreas Halm’, Raphael Shanmugam’
! ISC Konstanz, Konstanz, Germany, ° Fraunhofer CSP, Halle, Germany, > Henkel,
Duesseldorf, Germany
3C0.10.6 Contact Resistance Limitations in Conductive Adhesive and Solder Paste 020220
Modules

Daniel Tune', M. Ignacia Acevedo Devoto!, Raphael Shanmugaml, Karl
Wienands®, Nils Koppz, Carina Hallensleben®, Rihoko Kizukuri®, Matthias

Helbigl, Andreas Halm®
! ISC Konstanz, Konstanz, Germany, > TAMURA-ELSOLD, Ilsenburg, Germany

Oral SESSION 3CO.11 Innovative Module Design and Characterisation

3CO0.11.2 Process and Design Freedom Enabled by Back-Contact Solar Cells 020221
Minimizing the Inactive Module Area
Andreas Halm', Daniel Tune’, Karl Wienands®, Tudor Timofte’, Tobias

Messmer!
! ISC Konstanz, Konstanz, Germany

3CO0.11.3 Techno-economic Analysis of Suitable Module BOM for Different Climatic 020222
Conditions
Sraisth!, Julian Reichle!, Mehul Raval’, Gourab Das’, Xinyang Li', Hardik
Gohil', Wolfgang Joof3!
! RCT Solutions, Konstanz, Germany
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3CO.11.5 Indoor Characterization and Analysis of Reverse Breakdown Behavior of 020223
Solar Cells with Different Cell Architectures

Bengt Jaeckel!, Jens Froebel', Matthias Pander!, Andreas Maixner’, Hamed
Hanif?
! Fraunhofer CSP, Halle, Germany, > AESOLAR, Koenigsbrunn, Germany

Plenary SESSION 3CP.1 Si PV Manufacturing: Pushing the Limits of
Performance

3CP.1.2 IBC4EU: European Back Contact Technology 020225

Florian Buchholz’, Daniel Tune’, Tobias Mefimer', Jonathan Linke’,
Manjunath Prasad’, Valentin D. Mihailetchi’, Juras Ulbikas’, Arne Dahlé’,
Martijn Meereboer’, Francesca Fabris®, Erik Eikelboom’, Tom Borgers®, Rik
Van Dyck®, Filip Duerinckx’, Hariharsudan Sivaramakrishnan
Radhakrishnan’, Timea Bejat‘?, Samuel Harrison®, Ashish Binani®, Nicolas
Guillevin®, Jan Kroon®, Yevgeniya Larionova®®, Thorsten Dullweber'®, Ofer
Shochet', Isaac Rosen ', Ingo Rover 2 Wolfram Palitzsch®?, Yasmin
Zaror’3, Johannes Stierstorfer] ! Aurimas Radzevicius®, Julius Denafas" o
Tuomas Vanhanen 7, Tuukka Savisalo'’, Maximilian Pospischil 18 Marian
Breitenbiicher 8, Ozlem Cogkun’®, Melodie de I"Epine *°, Philippe Macé®®,
Ian Kenchington®’

! ISC Konstanz, Konstanz, Germany, ° Protechnology, Vilnius, Lithuania; * Norsun, Oslo,
Norway; * Energyra, Westknollendam, The Netherlands; * Futurasun, Citadella, Italy; ®
IMEC, Genk, Belgium; ” Hasselt Unversity, Genk, Belgium; ¢ CEA, Le Bourget-du-Lac,
France; * TNO, Petten, The Netherlands; '° ISFH, Emmerthal, Germany; ! Copprint,
Jerusalem, Israel; '? LuxChemTech, Freiberg, Germany; ** WIP Renewable Energies,
Munich, Germany,; * WIP - Renewable Energies, Munich, Germany, ** Valoe Cells, Vilnius,
Lithuania, 1° Solitek, Vilnius, Lithuania; 7 Valoe, Mikkeli, Finland; ** Highline
Technologies, Freiburg, Germany, '° Kalyon PV, Ankara, Tiirkiye, °° Becquerel Institute,
Brussels, Belgium

Plenary SESSION 3CP.3 Perovskite — Silicon Tandems: Towards
Commercialisation | PV Stability in the Field

3CP.3.4 Outdoor Performance and Reliability of Perovskite (Pk)-Silicon (Si) 020226
Tandems: >1 year of Monitoring in the NEXUS Project

Atse Louwen’, Jordi Veirman®, Alexander Asl‘igarmgal, Juan José
Stivanello!, David Moser’, Perrine Carr0y3, Vincent Barth’, Delfina Muiioz?,
Markus Lenz’, Anika Sidler!, Jorge Ferrando®, Maximiliano Alejandro
Senno®, Henk J. Bolink®, Talat Ozden®, Hisham Nasser®, Shuaifeng Hu’, Xinyi
Shen’, Henry Snaith’

! Eurac Research, Bolzano, Italy, ? Becquerel Institute Italy, Trento, Italy,; > CEA / INES, Le
Bourget-du-Lac, France; ¢ School of Life Sciences FHNW, Muttenz, Switzerland; 3 University
of Valencia, Paterna, Spain; ° ODTU-GUNAM, Ankara, Tiirkiye; 7 University of Oxford,
Oxford, United Kingdom

Oral SESSION 3DO.12 Innovative Encapsulation Materials
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3DO0.12.5 Effect of Glass Beads on the Solar Optical Properties of Thermoplastic 020227
Encapsulants for Colored PV Modules

Martin Huemer', Gernot M. Wallner', Andreas Brandstitter’
! University of Linz, Linz, Austria; ° Lenzing Plastics, Lenzing, Austria

Oral SESSION 3DO.16 Failure Modes and Degradation in PV Modules

3D0.16.6 TOPCON PV Modules UV Exposure: Uncovering Hidden Instabilities 020229

Baloji Adothu’, Shahzada Pamir Aly', Bengt Jaeckel’, Matthias Pandar’,
Ralph Gottschalg®, Vivian Alberts*
! DEWA, Dubai, United Arab Emirates; ° Fraunhofer CSP, Halle, Germany

Oral SESSION 3D0.19 Mechanical Load Testing and Insights into Glass
Breakage

3D0.19.2 Recent Findings on Glass-Breakage Issues: From Factory Production 020230
Oversight, On-Site Inspection and Laboratory Testing Results

Thomas Weber!, Moritz Heiser', Abdullah Abu Sayedl, Roman Joziak’,
Eduardo Tellez Rodriguez!, Nattapark Pongthanacharoenkul!, Soren
Rindert!, Benjamin Lippke’, Craig Wong!, Steven Xuereb®, Mahyar Nezhad’,
Don Cowan?, Matthew Li®, Claudia Buerhop-Lutz’, Ian Marius Peters’
! Kiwa PI Berlin, Berlin, Germany; ° Kiwa PI Berlin, Hudson, United States of America; 3
Kiwa PI Berlin, Shanghai, China; * Forschungszentrum Jiilich, Erlangen, Germany
3D0.19.3 Understanding Glass Breakage in Field-Operated PV Modules: Learnings 020231
from Inhomogeneous Mechanical Load Tests
Jochen Markert!, Aditya Girish Belawadi’, Enzo Job®, Pascal Romer?, Ingrid
Haedrich!, Daniel Philipp’
! Fraunhofer ISE, Freiburg, Germany
3D0.19.4 Determining the Glass Strength of Solar Glass - Test and Evaluation Methods 020232
Hannah Reichart', Matthias Pander’, Ruth KasperJ

! University of Applied Sciences Cologne, Cologne, Germany, ° Fraunhofer CSP, Halle,
Germany

Oral SESSION 3DO.20 Performance of Polymeric Materials

3DO0.20.5 Reliability Studies of UV Downshifting Encapsulants after Damp-Heat and 020233
UV Weathering
Jishnu Ramachandran Nair', Marius Liidemann’, Paul-Tiberiu Miclea', Kai
Zhang’, Kaining Ding’, Andreas Lambertz’, Ralph Gottschalg’, Robert

Heidrich!, Anton Mordvinkin’
! Fraunhofer CSP, Halle, Germany, * FZJ, Jiilich, Germany

3D0.20.6 Festina Lente! The Impact of Lamination Duration on Encapsulant Stability 020234
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4A0.74

4A0.7.5

4A0.8.2

4A0.84

4A0.8.5

4A0.9.1

4A0.9.3

4A0.9.5

Nikolina Pervan®, Jutta Geier!, Christian Veas!, Gernot Oreski’
I PCCL, Leoben, Austria

Oral SESSION 4A0.7 Solar Resource Assessment

Potential of Decimeter-Resolution Ground Albedo Data for Bifacial 020235
Photovoltaics

Niklas Blum’, Bijan Nouri', Yann Fabel', Stefan Wilbert!

! DLR, Almeria, Spain

Method for the Determination of Spectral Responsivity of Digital Solar 020236
Irradiance Sensors

David Hinken!, Sebastian Denke’, Karsten Bothe', Rolf Brendel!
! ISFH, Emmerthal, Germany

Oral SESSION 4A0.8 Solar Irradiance Forecasting

Cutting-Edge Generative Al for Intra-Hour Solar Forecasting 020237

Yann Fabel', Dominik Schnaus’, Bijan Nouri’, Stefan Wilbert!, Niklas Blum’,

Luis F. Zarzalejoz, Julia Kowalski’, Robert Pitz-Paal’

! DLR, Almeria, Spain; > TUM, Garching, Germany;, > CIEMAT, Madrid, Spain; * RWTH,

Aachen, Germany, * DLR, Cologne, Germany

Integrating Satellite Imagery and GNNs for Improving Day-Ahead Solar 020238
Irradiance Forecasting

Baptiste Schubnel’, Jelena Simeunovic', Corentin Tissier’, Pierre-Jean Alet’,

Rafael E. Carrillo’

I CSEM, Neuchatel, Switzerland

Enhancing Intra-Hour Solar Irradiance Forecasting for Solar Applications: A 020239
Blended Model of Satellite, Sky Imager and Persistence

Bijan Nouri!, Jorge Lezaca’®, Yann Fabel’, Annette Hammer’, Niklas Blum’,

Stefan Wilbert!
" DLR, Almeria, Spain; ° DLR, Oldenburg, Germany

Oral SESSION 4A0.9 Irradiance for PV Design | Shading and Glare Mitigation

Reflective Properties of Urban Materials and Their Impact on PV Yield 020240

Christian Schliiger!, Dennis Bredemeier!, Arne Dittrich’, Jan Hendrik Pfau’,

Philip Kiihne', Rolf Brendel’

! Leibniz University Hannover, Hannover, Germany, ° ISFH, Emmerthal, Germany

Understanding Short-Term PV Power Variability Based on Solargis Time 020241
Series Data and Simulations

Martin Opatovsky', Marta Pelfort Ojer’, Juraj Betak!, Konstantin Rosina’

! Solargis, Bratislava, Slovakia

Accelerating Photovoltaic System Simulations via Statistical Data 020243
Aggregation
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Adrian Blanco Aguiar!, Brais Gonzalez Rodriguez?, Maria Mariinez-
Barbeito!, Miguel Sinchez de Leén Pequie’
! ieco.io, Vigo, Spain; ? University of Vigo, Vigo, Spain
4A0.9.6 Addressing Glare Problematics for Photovoltaic Projects in the Immediate 020244
Proximity of Roads and Railways through the Use of Accurate Digital
Surface Models

Christophe Vernay!, John Coutel’, Aina Razanajao®, Sébastien Pitaval’
I SOLAIS, Valbonne, France

Plenary SESSION 4AP.1 PV Everywhere

4AP.1.3 Micro-Concentrator Photovoltaics for Deep Space Missions: Overcoming 020246
LILT Challenges with High-Specific-Power Solar Arrays

Guido Vallerotto®, Anderson Bermudez-Garcia’, Gerald Siefer?, Maike
Wiesenfarl‘hj, Almudena Garcia-Sanchez!, Ignacio Antén’, Carsten Baur”,
Pier Luigi Coz*, César Dominguez!

! UPM, Madrid, Spain, ° Thales Alenia Space, Cannes, France, * Fraunhofer ISE, Freiburg,
Germany; * European Space Agency, Noordwijk, The Netherlands

Oral SESSION 4B0.16 Color in Photovoltaics

4B0.16.1 Experimental Investigation of Colored BIPV/T Systems for Wood-Framed 020248
Roofs

Anna-Maria Sigounisl, Andreas Athienitis’
! Concordia University, Montreal, Canada

4B0.16.3 How to Perform Accurate Colour Measurements for BIPV Module Glass 020249
Covers: an IEA PVPS Task 15 Round-Robin Measurement Campaign

Markus Babin®, Gabriele C. Eder’, Thomas Friesen®, Martina Pelle’,
Gabriella Gonnella®, Fabrizio Leonforted, Yuliya Voronko®, Helen R. Wilson’,
Sune Thorsteinsson’, Laura Maturi*, Niccolo Aste®, Claudio Del PeroS, Janne
Halmeé®, Jun-Tae Kim®, Susanna Santamaria Ferndndez'’, Anna-Maria
Sigounis“, Hua Ge'!, Gabi Friesen'?, Francesco Frontini'’

! DTU, Roskilde, Denmark, > OFI, Vienna, Austria; 3 Megasol Energie, Deitingen,
Switzerland; * Eurac Research, Bolzano, ltaly; ° Eurac research, Bolzano, Italy; °
Polytechnic University of Milan, Milan, Italy; ” Fraunhofer ISE, Freiburg, Germany; ® Aalto
University, Espoo, Finland; ° Kongju National University, Chungnam, South Korea,
TECNALIA, Derio, Spain; ' Concordia University, Montreal, Canada, > SUPSI, Mendrisio,
Switzerland

4B0.16.6 Predicting Light Scatter in Structural Colored BIPV Modules and Textured 020250
Glass Using Radiance

Nanna Lysgaard Andersen’, Markus Babin’, Jan Svatos!, Karlis Petersons?,
Leif Yde?, Jan F. Stensborg’, Catarina G. Ferreira®, Ananta Paul®, Jani
Lamminaho®, Joel D. Cox?, Morten Madsen®, Peter B. Poulsen’, Sune
Thorsteinsson’

! DTU, Roskilde, Denmark,; ? Stensborg, Roskilde, Denmark; > SDU Climate Cluster, Odense,
Denmark
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Oral SESSION 4BO.17 Performance of PV on/in Buildings

4B0.17.1 Modeling Partial Shading at the Cell Level on Photovoltaic Modules

Jean-Paul Calin’, Jacques Levrat’, Antonin Faes’, Fahradin Mujovi", Paul
Rémondeau®, Kléber Nicolet-dit-Félix®, Bénédicte Bonnet-Eymard®, Didier
Dalmazzone', Aicha Hessler-Wyser®, Christophe Ballif®

I ENSTA Paris, Palaiseau, France; ° CSEM, Neuchdtel, Switzerland; ? EPFL, Neuchdtel,
Switzerland

020251

4B0.17.2 Market Potential of Building-Integrated Photovoltaics: a Granular Analysis of 020252

the European Building Stock

Juan Ignacio Martinez!, Julien Van Overstraeten®, Philippe Macé’®, José
Maria Vega de Seoane!, Elina Bosch?, Mélodie de I"Epine’

! Becquerel Institute Espaiia, San Sebastian, Spain, ° Becquerel Institute, Brussels, Belgium;
? Becquerel Institute France, Lyon, France

4B0.17.3 Photovoltaics in the Built Environment — an Overview of Timely Topics for

4B0O.17.5

Research and Development

Francesco Frontini’, Angele Reinders’

I SUPSI, Mendrisio, Switzerland; ° TU Eindhoven, Eindhoven, The Netherlands
Advancing BIPV: Shingled HJT Technology for High-Efficiency and
Aesthetic Solar Integration

Gabriella Gonnella®, Alvaro De Gruijter!, Jordi Veirman®!, Martina Pelle!,

Laura Maturi!, David Moser’, Luis Fialho!
! Eurac Research, Bolzano, Italy, ? Bequerel Institute Italy, Trento, ltaly

4B0.17.6 PV-Planning and Simulation, Daylight Simulation and Energy-Certificate

4B0O.5.1

4B0O.5.3

Calculation based on an Open-BIM-Building-Model

Astrid Schneider!, Karin Stieldorf!, Christian Schranz!, Harald Urban’,
Alfred Waschl’, Markus Feichtner®, Fedele Rende’, Andrea Aiello?, Martin
Hauer’, Kurt Battisti®, Markus Dorn®, Jacqueline Scherret®, Martin
Treberspurg’, Christoph Treberspurg’

! TU Wien, Vienna, Austria, > buildingSMART, Vienna, Austria, > Sonnenkraft Energie, St.

Veit/Glan, Austria; * ACCA Software, Cosenza, Italy; °> Bartenbach, Vienna, Austria; ® A-Null

Development, Vienna, Austria; ” Treberspurg und Parter Ziviltechniker, Vienna, Austria
Oral SESSION 4BO.S PV-Products for Buildings

Fabrication of a Novel Semi-Translucent BIPV Module Providing High
Power Density and Active Daylight Management

Almudena Garcia-Sanchez!, Guido Vallerotto!, Jaime J. Herndndez’,
Alejandro Garcia-Cartas®, Steve Askins’, Ignacio Anton’, Isabel Rodrz'guez",
César Dominguez’

! UPM, Madrid, Spain, ° IMDEA Nanoscience, Madrid, Spain

A Comparative Study of Photovoltaic Shading Devices for Net Zero Energy
Buildings across French Climates
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020253

020254

020255

020257

020259



4B0O.5.4

4B0O.6.6

4B0O.7.1

4B0O.7.3

4B0O.7.4

4BV.3.1

4BV.3.5

Mohammad Nazififard*, Erwin Franquet!

! Céte d"Azur University, Nice, France

Module Layout for Reliable Aluminum-based Building-Integrated 020260
Photovoltaics

Wiebke Wirtz', Kevin Meyer!, Rolf Brendel', Henning Schulte-Huxel!
! ISFH, Emmerthal, Germany

Oral SESSION 4B0.6 Assessing the Reliability of PV Systems

Cost-Benefit Analysis of Luminescence Techniques vs. Infrared 020261
Thermography in Utility-Scale PV Inspections
Luikas Koester!, Sandra Gallmetzer!, Mousa Sondogah’, Giampaolo

Manzolini’, David Moser', Atse Louwen’, Luis Fialho'
! Eurac Research, Bolzano, Italy, ? Polytechnic University of Milan, Milan, Italy

Oral SESSION 4BO0.7 Field Insights, Performance and Modelling of PV Systems

LiDAR Meets Modelling: Collaborative Insights from a Round-Robin of 020262
Vertical Bifacial PV Simulations

loannis (John) A. Tsanakas', Stéphane Mollier!, Hervé Colin’, Ismaél

Lokhat?, Branislav Schnierer’, Daniel Chrkavy®, Martin Opatovsky’, S.

Prithivi Rajan’, Jesiis Robledo’, Jonathan Leloux’

! CEA /INES, Le Bourget-du-Lac, France; * Cythelia Energy, La Motie-Servolex, France, *

Solargis, Bratislava, Slovakia; * LuciSun, Villers-la-Ville, Belgium

Detailed Analysis of Degradation Rates of Operating PV Assets in Tropical 020263
Climate Conditions

Xiaogi Xu', André M. Nobre’, Han Cao’, Yu Xu', Ian Marius Peters®, Thomas

Reindl

! SERIS, Singapore, Singapore; > PV Doctor, Singapore, Singapore; 3 Forschungszentrum

Jiilich, Erlangen, Germany

Modeling the Electrical Mismatch Caused by Potential Induced Degradation 020265
in Crystalline Silicon Photovoltaic Modules and Strings

Aysha Mahmood', Gisele A. dos Reis Benatto', Sune Thorsteinsson’, Peter B.

Poulsen’, Sergiu V. Spataru’
! DTU, Roskilde, Denmark

Visual SESSION 4BV.3 Solar Resource and Forecasting

Evaluating the Accuracy of Single-Camera Irradiance Forecasting 020267

Jacob K. Thorning’, Adam R. Jensen’, Sergiu V. Spataru’, Peter B. Poulsen’
! DTU, Roskilde, Denmark

New Empirical Model for Backside Irradiance 020269

010005-026



Kristijan Brecl!, Emilio Mufioz Ceron’, Juan de la Casa Higueras®, Marko
Topic?
! University of Ljubljana, Ljubljana, Slovenia; * University of Jaén, Jaén, Spain

4BV.3.8 Deep Learning-Based Solar Irradiance Decomposition Models for Nordic
Regions
Alfredo Sanchez Garcia', Berhane Darsene Dimd"
! SINTEF, Trondheim, Norway

4BV.3.12 Advancing Very Short-Term Solar Irradiance Forecasting in Africa: a Low-
Cost Sky Imaging and Machine Learning-Based Approach
Martin Ansong’, Gan Huang', Thomas N. Nyang onda’, Robinson J.
Musembi®, Bryce S. Richards®
! KIT, Eggenstein-Leopoldshafen, Germany, > University of Nairobi, Nairobi, Kenya, 3 KIT,
Karlsruhe, Germany

4BV.3.14 Lessons Learned in Automating Quality Control: Challenges in Real World
Ground Measurements
Assa Camara®, Katarina Blstak Catlosova®, Tomas Cebecauer!, Martin
Jakubik!, Marketa Hulik Jansova®, Oliver Osvald’

! Solargis, Bratislava, Slovakia
4BV.3.16 Automated Solar Data Quality Reporting Framework

Daniel Perez-Astudillo’, Dunia A. Bachour!
! OFERI, Doha, Qatar

4BV.3.17 How Complex Are Satellite-Based Irradiation Data? From Global Averages
to Location-Specific Accuracy
Philippe Malcorps’, Anastasia Dagla’, Gofran Chowdhury’
! 3E, Brussels, Belgium

4BV.3.19 Evaluation of McClear Clear Sky Model under Dusty Conditions
Dunia A. Bachour!, Daniel Perez-Astudillo’, Abdul Wahab Ziaullah'
! OEERI, Doha, Qatar

4BV.3.20 Weather and Air Quality Effects on Photovoltaic System Efficiency: A
Modeling Approach
Luis Carrillo Mejia®, Elvis Eduardo Gaona Garcia®, Johann Alexander

Herndndez Mora'
! District University of Bogotd, Bogotd, Colombia

4BV.3.21 Specialized Irradiation Modeling for Alpine Regions: Clearsky and Diffuse
Fraction Estimation

Bernhard Kubicek!, Marcus Rennhofer!, Philipp Weihs’
T AIT, Vienna, Austria; > BOKU, Vienna, Austria

4BV.3.24 A Novel Implementation of Quality Checks of Spectral Direct Normal
Irradiance Measurements

Sergiu Mihai Hategan’, Jacob K. Thorning’, Sergiu V. Spataru®, Marius
Paulescu’
! West University of Timisoara, Timisoara, Romania; > DTU, Roskilde, Denmark

4BV.3.25 Evaluating the Suitability of Képpen-Geiger Climate Classifications for
Photovoltaic Systems: Micro-climate Analysis and Risk Assessment Maps
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Pavan Kumar Panda', Hugo Sanchez!, Leila Mortazavifar!, Ralph
Gottschalg’
! Anhalt University of Applied Sciences, Kéthen, Germany; ? Fraunhofer CSP, Halle,
Germany
4BV.3.26 Satellite-Derived Irradiance Data for PV Performance Assessments in High 020286
Latitudes

Hugo E. Huerta', Juha Karhi?, Shuo Wang', Sami Jouttijirvi’, Samuli
Ranta', Anders Lindforsz, Kati Miettunen®
! TUAS, Turku, Finland; * Finnish Meteorological Institute, Helsinki, Finland; 3 University of
Turku, Turku, Finland
4BV.3.27 Optimized Albedometer Height: A Simple Model for Accurate Albedo 020287
Measurement

Eneko Ortegal, Eneko Cereceda’, Nekane Azkona®, Alona Otaegij, Vanesa
Fano', Jose Ruben Gutierrez', Juan Carlos Jimeno'
! UPV/EHU, Bilbao, Spain
4BV.3.28 Open Source Tool for Weather Data Estimation in Photovoltaic Systems 020289
Monitoring

Sonia Maria Rodriguez] , Beatriz Chicoté®, Eneko Ortegaj, Gerardo
Amnguren3, Juan Carlos Jimeno®
L UPV/EHU, Leioa, Spain, > Mondragon University, Arrasate-Mondragon, Spain, 3
UPV/EHU, Bilbao, Spain
4BV.3.29 Performance Evaluation of CAMS Reanalysis for Improved Solar Resource 020291
Assessment and Forecasting in Qatar’s Desert Climate

Abdul Wahab Ziaullah®, Dunia Bachour', Daniel Perez-Astudillo’, Lionel
Menard®, Philippe Blanc’
! OEERI, Doha, Qatar; > MINES Paris, Nice, France
4BV.3.32 Defining an Irradiance Quantity for Outdoor Assessment of PV System 020293
Performance
Anton Driesse’, James Blakesley’

! PV Performance Labs, Freiburg, Germany, ° National Physical Laboratory, Teddington,
United Kingdom

Visual SESSION 4BV.4 BIPV

4BV.4.1 Time-Resolved Energy Yield Estimation of Residential Photovoltaic 020294
Systems: The Impact of Tree Shading
1

>

Richard de Jong', Patrizio Manganiello!, Olivier Dupon?, Sara Bouguerra
Arnaud Morlier!, Ismail Kaaya®, Nikoleta Kyranaki!
! imee, Genk, Belgium

4BV.4.4 PV System Design with Curtailment in Mind: Cost and Emissions at the 020296
Prosumer Level
Linda Brodnicke', Alissa Ganter!, Giovanni Sansavini', Natasa Vulic’
! ETH, Zurich, Switzerland; 2 Univesity of Applied Arts and Sciences Northwestern
Switzerland, Muttenz, Switzerland

4BV.4.5 BIPV Simulation with Conventional Tools and Models; Do We Need More 020297
Accuracy?
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Ana Marcos-Castro!, Nuria Martin-Chivelet', Jesiis Polo?, Carlos Sanz-Saiz’
! CIEMAT, Madrid, Spain

4BV.4.9 Economic Value of Building-Integrated PV Production at High-Latitude 020298
Locations

Sami Jouttijirvi', Lauri Karttunen?, Magda Szarek!, Bergpob Viriyaroj’,
Samuli Ranta’, Kati Miettunen’
! University of Turku, Turku, Finland; ? Aalto University, Espoo, Finland; * TUAS, Turku,
Finland
4BV.4.10 Towards Sustainable Cities with Integrated Photovoltaic Ceramic Roof Tile 020300

Alicia Buceta’, Jaime Polo’, Roberto Diaz’, Marta Alvarez', Eugenia
Zugasti’, Jaione Bengoechea’
! CENER, Sarriguren, Spain; * Notio Association, Toledo, Spain
4BV.4.14 Evaluating PVT Module Performance across Diverse European Climates: a 020301
Simulation Study

Angelica Saretti!, Giuseppe Vero®, Aissa Chouder?, Silvano Vergura’,
Santiago Silvestre®
! Polytechnic University of Bari, Bari, Italy; ? University of Msila, M’sila, Algeria, * UPC,
Barcelona, Spain
4BV.4.15 Extended KPIs for Decisions-Makers in the Development of BIPV Solutions 020302

Simon Boddaert', Olaia Aurrekoetxeda’, Julieu Jacob®, Simone Germani?,

Ignas Ceuppens’, Hervé Lamblot®, Tatjana Vavilkin’, Maria Jimenez®, Xavier
Gauvin®, Tonis Eelma’’
! CSTB, Marne-la-Vallée, France; ° TECNALIA, Saint Sebastian, Spain; > METABUILD,
Berlin, Germany, * CEIL, Milan, Italy, > BUILD UP, Aarschot, Belgium, ¢ Sunstyle, Paris,
France; 7 Soltech, Genk, Belgium; ¢ Onyx Solar, Avila, Spain; ° Bouygues Construction,
Saint-Quentin-en-Yvelines, France; '° IBS, Tartu, Estonia

4BV.4.17 The Use of Life Cycle Assessment to Support Development of an Innovative 020303
BIPV System with a Steel Frame
Lea Roulleau’, Simon Bailache®, Simon Boddaert!, Jean-Pierre Reyal", Yves
Biard’
! CSTB, Marne-la-Vallée, France; * SemperStyl, Eragny, France

4BV.4.22 Economic Analysis of Building Integration of Flexible PV Modules 020304
Paulo Carmqi, José A. Sitva!, Luis Fialho?, Afonso Cavace’, Pedro Horta’
! University of Evora, Evora, Portugal; ? Eurac Research, Bolzano, Italy

4BV.4.23 Customizable Colorfoil for Photovoltaic Modules: a New Approach to 020306
Aesthetic and Efficient Solar Energy Integration
Ananta Paul’, Jani Lamminaho', Catarina Ferreira’, Markus Babin®, Karlis
Petersons®, Nanna Lysgaard Andersen’, Leif Yde*, Jan Stensborg4, Peter B.
Poulsen’, Sune Thorsteinsson®, Joel D Cox’, Morten Madsen®
' SDU Climate Cluster, Odense , Denmark; > SDU Climate Cluster, Odense, Denmark; *
DTU, Roskilde, Denmark, * Stensborg, Roskilde, Denmark

4BV .4.24 Performance, Operational Data and Stability of Commercial CIGS Thin-Film 020307
PV Modules in BIPV Systems

Stefan Griinsteidl’, Peter Borowski’, Thomas Dalibor!
! Avancis, Munich, Germany

010005-029



4BV.4.27 Photovoltaic Integration in Football Stadiums: Global Trends, Regional 020309

4C0O.84

4C0.91

4C0.9.2

4C0.9.3

4C0.94

4C0.9.5

Disparities, Future Potential

Johanna Buchmann®, Niels Feuerherdt!, Bert Stegemann]
! HTW, Berlin, Germany

Oral SESSION 4CO.8 Soiling and Snow Effects in PV Systems

A Tale of Two Dusts: Mimicking Site-Specific Soiling Dynamics and 020311
Cleaning Approaches for PV Plants

Josefa Montoya!, Douglas Olivares’, Eric Pilat’, Jean Patrice Rakotoniaina’,

Aitor Marzo®, Valeria Del Campo’, Edward Fuentealba-Vidal', Martin

Gaete', Jérémie Aimé’, Romain Couderc’, Delfina Muiioz’, Ioannis (John) A.

Tsanakas’

! University of Antofagasta, Antofagasta, Chile; > CEA / INES, Le Bourget-du-Lac, France, *
University of Granada, Granada, Spain; * Federico Santa Maria Technical University,
Valparaiso, Chile

Oral SESSION 4CO0.9 Data-driven and Al-based O&M of PV Systems

Al Methods for the Operation and Maintenance of PV Parks with Bifacial 020312
Photovoltaic Modules

Dirk Stellbogen’, Jonas Petzschmann®, Timo Freund’, Jann Wannenwetsch’,

Elena Pabst', Ajka Ockert’, Roland Einhaus’

1 ZSW, Stutigart, Germany, > EnBW, Karlsruhe, Germany

A Comprehensive Framework for Accurate Power Degradation Estimation in 020313
Large Photovoltaic Systems Using Machine Learning

Kak Pong Cheung’, Stephanie Malik?, David Dapler?, Carsten Hennig’,

Hauke Nissen’, Patrick Hennig!

! Kiel University of Applied Sciences, Kiel, Germany; ? Fraunhofer CSP, Halle, Germany, *
saferay holding, Berlin, Germany; * Wattmanufactur, Galmsbiill, Germany

Use of a Digital Twin to Detect Stalling Tracker Events in Photovoltaic 020314
Power Plant with Horizontal Single-Axis Tracking Systems

Riccardo Adinolfi Borea®, Matthew Muller?, Silvana Ovaitt®, Vincenzo

Cirimele!, Francesco Melino’
! University of Bologna, Bologna, Italy; > NREL, Golden, United States of America

Autonomous Multi-Al Agent System for PV Health Monitoring: A Fully 020316
Automated O&M Pipeline with Field Robotics Integration

Mousa Sondogah’, David Moser', Atse Louwen’

! Becquerel Institute Italy, Trento, Italy; ° RISE, Boras, Sweden

Predictive Modelling and Analysis of Soiling Losses in PV Plants througha 020317
Hybrid Data-Driven Approach

Ioannis (John) Tsanakas’, Eric Pilat!, Sebastien Arbaretaz!, Minh Thong

Doil, Filipa Monteiro Martins®, Jorge Veludo®, Christophe Ménézo*
! CEA /INES, Le Bourget-du-Lac, France; ? Galp Energia, Lisbon, Portugal; * LOCIE, Le
Bourget-du-Lac, France
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Visual SESSION 4CV.1 Advances in Operation, Performance and Maintenance

of PV Systems

4CV.1.2 Construction and Comparison of Outdoor PV Test Stands in Different
Climate Zones

Rita Ebner!, Marcus Rennhofer!, Vassilissa Neussl!, Bernhard Kubicek!,
Ankit Mittal!, Gusztav Ujvari', Brian Azzopardi’, Alexandre Mignonac?,
Carlos Meza®, Sebastian Dittmann®, Ana Maria Gracia Amillo’, Juan Manuel

Cuadra’
I AIT, Vienna, Austria; ° FIR, Birkirkara, Malta; 3 CEA / INES, Saint-Paul-Lez-Durance,
France; * Anhalt University of Applied Sciences, Kéthen, Germany, > CENER, Sarigurren,
Spain

4CV.1.7 Comparative Study of Energy Yield in PV Systems Using Different Module
Technologies and Inverter Configurations
Matevz Bokali¢!, Kristijan Brecl', Marko Topic’
! University of Ljubljana, Ljubljana, Slovenia

4CV.1.8 A Highly Adaptable Performance Evaluation Method for PV Systems Using
Remote Meteorological Data and On-Site Reference Comparisons
Weizhen Xiongf, Jindan Cui®, Yuzuru Ueda’
! Tokyo University of Science, Tokyo, Japan

4CV.1.10 PV-Reliability.ch
Matthias Ht'igi], Christof Bucher!, Leo Hofer[, Fabio Panduri’
! BFH, Burgdoryf, Switzerland

4CV.1.12 Investigation and Discuss of Failures during Operation and Maintenance in
Floating Photovoltaic
Jieun Lee', Hyunsik Jo', Jungi Jeong', Donggeon Yang!
! K-water, Daejeon, South Korea

4CV.1.13 Study on Power Generation Estimation Model using Inverter Data and
Machine Learning
Suk Whan Ko*, Young-Chul Ju', Hye-Mi Hwang', Jin-Seok Lee!, Woo Gyun
Shin!
! KIER, Dagjeon, South Korea

4CV.1.14 Application of Multivariate Data Analysis and NIR Spectroscopy in
Evaluating PV System Performance and Packaging Degradation
Brahim Anis Belferkous’, Chiara Barretta’, Guillermo Oviedo Hernandez’,
Lukas Koester’, Gernot Oreski!, Daniela Maria Godinho Ariolli’, David
Moser?
! PCCL, Leoben, Austria; > BayWa r.e, Rome, Italy, * Eurac Research, Bolzano, Italy

4CV.1.15 Automated Identification of Open Circuits in Photovoltaic Arrays via Mask-
RCNN, Thermographic Signal Processing and Hybridized Region-Growth
Algorithms
Daniel Jason Castillo Patton!, Lucas Viani', Mario Martinez Gonzdlez!,
Sergio Sudrez Sanchez!, Fernando Garcia®, Sofia Rodriguez-Conde!, José
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Manuel Rivas Rodriguez!
! Enertis Applus+, Madrid, Spain, > UC3M, Madrid, Spain

4CV.1.19 Underperformance of PV Plants: An Analysis in over 3.3GW 020328

Mbniea Quiroz *, Jorge Solérzano’
.

! Qualifying Photovoltaics, Madrid, Spain

4CV.1.22 Baseline Efficiency: a new Key Performance Indicator for PV Systems 020329
Anastasios Kladas!, Bert Herteleer', Jan Cappel]ej
! KU Leuven, Ghent, Belgium

4CV.1.23 Soiling Forecasts for Cleaning Scheduling Optimization 020331
Fernanda Norde Santos’, Stefan Wilbert!, Carl Becker!, Elena Ruiz Donoso’,
Laura Campos Guzman', Alvaro Ferndndez Solas®, Luis F. Zarzalejo?, Anne
Forstinger®, David Helten’, Veith Pietsch®, Robert Pitz-Paal’

! DLR, Almeria, Spain;  CIEMAT, Madrid, Spain; * CSP Services, Cologne, Germany, *
Aquila Capital, Hamburg, Germany, ° DLR, Cologne, Germany

4CV.1.24 Adapting PV Panel Cleaning Strategies to Market Dynamics: The Impact of 020332
Variable Pricing and Regulatory Market Participation
Marta Redondo Cuevas', Carlos A. Platero Gaonda’
! UPM / ENDESA Generacion, Madrid, Spain, > UPM, Madrid, Spain

4CV.1.25 Advancing Photovoltaic Performence through Digitalisation in Living 020334
Laboratories: Insights from the Promise Project
Brian Bartolo', Brian Azzopardi’, Carmel Azzopardi!, Austeja Mockeviciute-
Azzopardi’, Alexandre Mignonac", Marcus Rennhoferg, Bernhard Kubicek®,
Rita Ebner’, Carlos Meza®, Melodie de | 'Epinej, Eugenia Zugasti", Steve

Zerafa 7 Kenneth Scerri®

! FIR, Birkirkara, Malta; > CEA / INES, Saint-Paul-Lez-Durance, France; ? AIT, Vienna,
Austria; * Anhalt University of Applied Sciences, Kothen, Germany, ° Becquerel Institute,
Brussels, Belgium; ® CENER, Pamplona, Spain; ” PIXAM, Msida, Malta, ¢ University of
Malta, Msida, Malta

4CV.1.26 UAV-Based Autonomus Monitoring and Real-Time Thermal Anomaly 020335
Detection of Photovoltaic Modules
Ghaem Taghipour Kani', Seyyed Majid Esmailifar!, Amirreza Ghahremani’,

Mohammadreza Aghaei’
! Amirkabir University of Technology, Tehran, Iran; > NINU, Aalesund, Norway

4CV.1.28 Photovoltaic Power Output Estimation with Digital Visible Cameras 020336
Verénica Abad Alcaraz!, Envigue Garcia Campos’, José Domingo Alvarez
Hervas', Manuel Pérez Garcia’, José Antonio Carballo Lopez!, Maria del

Mar Castilla Nieto, Joaquin Alonso-Montesinos’
! University of Almerta, La Cafiada de San Urbano, Spain

4CV.1.33 Automatic Fault Detection and Diagnosis In Photovoltaic Plants Based on 020337
Convolutional Neural Networks
Javier Martin-Rueda?, Javier R. Ledesma’, Celena Lorenzo?!, Pablo

Merodio’, Luis Narvarte’
! UPM, Madrid, Spain

4CV.1.35 Temporal Graph Neural Networks for Early Anomaly Detection and 020338
Performance Prediction via PV System Monitoring Data

010005-032



Srijani Mukherjee®, Laurent Vuillon®, Liliane Bou-Nassif®, Stephanie Giroux-
Julien®, Herve Pabiou®, Denys Dutykh’, Ioannis (John) A. Tsanakas’
! CEA / INES, Le Bourget-du-Lac, France; > CNRS, Chambery, France; * CETHIL,
Villeurbanne, France; * CNRS, Villeurbanne, France, ° Khalifa University, Abu Dhabi,
United Arab Emirates
4CV.1.36 Optimization of Maintenance of PV Module Arrays based on Asset 020339
Management Strategies: Case of Study

Luis Alejandro Cardenas’, Andrés Figueroa!, Fernando Augusto Herrera
Leon’, Ernesto Pérez!, David Nova'
! National University of Colombia, Bogotd, Colombia

4CV.1.39 A Spatially Resolved Clear-Sky Filter using Photovoltaic Modules as Cloud 020340
Detectors
Elin Dypvik Sedahl’, Magnus Moe Nygdrd', Marie Syre Wiig’
! IFE, Kjeller, Norway

4CV.1.41 Development of Computational Models for Energy Production Estimation in 020342
Bifacial Modules under Different Configurations at the Atacama Desert Solar
Platform (PSDA)
Mauricio Trigo-Gonzalez!, Sebastian Rodriguez-Romero!, Jorge Rabanal-
Arabach’, Jorge Vega-Herrem], Felipe Valencia’, Edward Fuentealba-Vidal'
! University of Antofagasta, Antofagasta, Chile; * AtamosTec, Santiago, Chile

4CV.1.43 Assessing PV Module Quality Risks in South Africa: Performance Insights 020344
across Utility, Commercial and Industrial, and Residential Sectors
Jacqueline Crozier McCleland®, Monphias Vumbugwa', Ndumiso

Mngomezulug, Frederik J. Vorster', E. Ernest van Dykj
! Nelson Mandela University, Port Elizabeth, South Afiica; > PVinsight, Port Elizabeth,
South Africa

4CV.1.44 Can Regular String IV Measurements Complement MPP Monitoring Data? 020346

Martin Bartholoméius®, Fernando Romdn Vecino®, Peter B. Poulsen’,

Mahmoud Dhimish’, Sergiu V. Spataru’
! DTU, Roskilde, Denmark

4CV.1.46 Aggregation Errors based on PV Production Data in the Timescale of 020347
Seconds

Bernhard Kubicek!, Marcus Rennhofer], Thomas Hutterer-Tik>, Christian
onr’
LAIT, Vienna, Austria; > Watt Analytics , Vienna, Austria
4CV.1.48 In-Field Assessment of Soiling Effects on a Floating Photovoltaic System in a 020348
Humid Subtropical Urban Area
Renzo Vargas!, Givaldo dos Reis!, Rodrigo P. Maruyama®, Alex Manito’,

Marcelo Pinho Almeida’, Roberto Zilles’
! University of Séo Paulo, Sédo Paulo, Brazil

4CV.1.49 The Panoramic Reconstruction Images to Photovoltaic Modules for Solar 020350
Power Plant Management
Chao-Wei Ou!, Han-Chang Liv’, Cheng-Yu Peng’
! National Chin-Yi University of Technology, Taichung, Taiwan; ? ITRL, Tainan, Taiwan

4CV.1.50 Detection and Clustering of Photovoltaic Faults 020351

010005-033



Anastasios Kladas’, Bert Herteleer', Jan Cappelle!
! KU Leuven, Ghent, Belgium
4CV.1.51 Photovoltaic Modules Self-Testing by Junction Box-Embedded Wireless 020353
Monitoring Solution
Eneko Ortega’, Gerardo Aranguren’, Julius Denafas’, Paulius Laurikénas’,
Ricardo Alonso’, Juan Carlos Jimeno'
! UPV/EHU, Bilbao, Spain, ? Solitek, Vilnius, Lithuania, * Tecnalia, Derio, Spain
4CV.1.52 Data-Driven Assessment of Inverter Efficiency Losses and Load Profiles in 020355
PV Systems
David Daﬁ]erj, Stephanie Malik!, Dharm Patel’, Andreas Dietrich?, Jan
Spihoiaz, Kai Kaufmannj, Carsten Hennig", Robert Kiengell, Carola Kiute’,
Ulrike Jahn!, Matthias Ebert!
! Fraunhofer IMWS, Halle, Germany; > DiSUN Deutsche Solarservice, Werder, Germany, *
DENKweit, Halle, Germany; * saferay holding, Berlin, Germany
4CV.1.54 Enhancing Autonomus Aerial Monitoring of Large-Scale Photovoltaic Plants 020356
Using a Deep Reinforcement Learning Approach for Multi-Aerial Robot
Systems

Amirhossain Aghamohammadi’, Seyyed Majid Esmailifar!, Mohammad
Kolahi?, Amirmohammad Moradi Sizkouhi?, Mohammadreza Aghaei’
! Amirkabir University of Technology, Tehran, Iran; ° University of Isfahan, Isfahan, Iran; ?
Concordia University, Montreal, Canada; * NTNU, Aalesund, Norway
4CV.1.57 Preprocessing [-V Curve Data for Enhanced CNN-Based Fault Diagnosis in 020357
Photovoltaic Strings
Wolo Gyun Shin’, Young-Chul Ju, Hye-Mi Hwangl, Jin-Seok Lee’, Suk Whan
{(IZIER, Daejeon, South Korea
4CV.1.60 Solar-ASP Tool For Early Fault Detection and Remote Diagnosis in 020358
Photovoltaic Generators
Sandra Riafio’, Ricardo Alonso’, Jose Domingo Santos’, Miguel Esteras’,

Ainhoa Pereda’, Antonio Salvador’, Jose Antonio Osuna’, Javier del Ser?
! TECNALIA, Derio, Spain, > TECNALIA , Derio, Spain; * MAGTEL, Cérdoba, Spain; *
UPV/EHU, Bilbao, Spain

4CV.1.61 Fire Performance of Power Optimizers in Photovoltaic Systems 020359

Lasse Halle!, David Joss', Christof Bucher!
! BFH, Burgdoryf, Switzerland

4CV.1.62 Online Characterization of PV Strings by Smart Inverters Using a Self 020361
Referencing Algorithm

Maximilian Schonau’, Darwin Daume?®, Sasikumar Krishnan®, Marius Weif3',
Alexander Kusch?, Christian Knausdorf', Sahereh Obeidavi', Achim Schulzée’,
Dieter Landes', Bernd Hiittl’

! Coburg University of Applied Sciences, Coburg, Germany; ° pvnode, Rosenheim, Germany;
? Rosenheim Technical University of Applied Sciences, Rosenheim, Germany

Oral SESSION 4DO.1 PV Tracking and Simulation
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4D0.1.2

4D0.1.3

4D0O.14

4DO0.1.5

4DO.1.6

Bridging the Gap: Insights into Backtracking-Angle Related Discrepancies 020363
between Estimates and Actual Performance in Large-Scale Photovoltaic
Plants

Juan Santamaria-Sancho’, Javier Martin-Rueda®, Eduardo Lorenzo’, Javier

R. Ledesma’

! UPM, Madrid, Spain

Experimental Validation of Horizontal Single-Axis Solar Tracker Algorithms 020365
in Terms of Energy Production and Operational Performance

lldefonso Muiioz!, Gregorio Olivares’, Sara Diaz!, Aritz Legarrea’, Ana

Maria Gracia Amillo’

! CENER, Sarriguren, Spain

Development and Evaluation of New Backtracking Strategies (N-BT and 020366
IRR-BT) for Horizontal Single-Axis Solar Trackers

Gregorio Olivares!, Ildefonso Muiioz!, Sara Diaz!, Ana Maria Gracia

Amillo?

! CENER, Sarriguren, Spain

Terrain-Following Single-Axis Tracking PV Systems: Civil Work Reduction, 020367
Performance Impact, and Lifetime Financial Analysis

Abhinav Ratnagiri’, Shrey Bhatnagar', Angel Velasco®, Viktor Kapetanovic!,
Claire Puttock!, Amir Asgharzadeh Shishavan’

! Nextracker, Fremont, United States of America
Standardised Assessment of PV Array Simulators 020369

Theo Zwahlen®, David Joss', Christian Messner?, Christof Bucher?, Luciano

Borgna!, Michael Gafert’, Steffen Eyhorn’, Roland Briindlinger”
! BFH, Burgdorf, Switzerland; ? AIT, Vienna, Austria; * Fraunhofer ISE, Freiburg, Germany

Oral SESSION 4D0.10 PV O&M Insights, Direct Uses of PV Electricity and
Batteries

4D0.10.1 Developing a Novel Sensor Health KPI for Evaluating Irradiance Sensor 020371

Performance

Sascha Lindig’, Spyros Theocharides’, Julidn Ascencio-Vésquez!
! Univers, Courbevoie, France

4D0.10.2 Mecasurement and Analysis of Bifacial Gain for Commercial & Industrial PV 020373

Systems: Impact of Building Structure and Environmental Factors

. . . . . . 2
Pierre Besson®, Jean-Francois Lelievre!, Antoine Dizier', Ismael Lokhat’,

Benoit Lelong®
T INES, Le Bourget-du-Lac, France; > Trace Sofiware, Saint-Romain-de-Colbosc, France; 3
Cythelia Energy, La Motte-Servolex, France

Oral SESSION 4D0.17 Advanced Inspections and Robetic Solutions for PV
Oo&M
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4D0.17.2 Model Optimization for Multi-Class Real Time UAV Thermal Anomaly 020374
Detection in Solar PV Systems

Ghaem Taghipour Kani’, Seyyed Majid Esmailifar’, Amirreza Ghahremani’,
Mohammadreza Aghaei’
! Amirkabir University of Technology, Tehran, Iran; > NINU, Alesund, Norway

4D0.17.3 Optimizing Autonomous Aerial Monitoring of Photovoltaic Power Plants via 020375
an Integrated Software Package and a Digital Twin Based Simulation
Environment

Mohammad Kolahi!, Seyyed Majid Esmailifar’, Amirmohammad Moradi
Sizkouhi®’, Mohammadreza Aghaei"
! University of Isfahan, Isfahan, Iran; ° Amirkabir University of Technology, Tehran, Iran, 3
Concordia University, Montreal, Canada; * NTNU, Alesund, Norway
4D0.17.4 Influence of Irradiance and Drone Altitude in Infrared Thermography 020376

Inspections of Photovoltaic Plants

Rodrigo del Prado Santamaria’, Gisele A. dos Reis Benatto', Mahmoud
Dhimish’, Timurhan Koc', Rizal Friansyahj, Thoger Kari', Aysha Mahmood!,
Peter B. Poulsen’, Sergiu V. Spataru’
! DTU, Roskilde, Denmark
4D0.17.6 Strategy for Simple, On-Site Failure Analysis: Investigating Bubbles and 020377
Burn Marks in Backsheets of PV Modules

Claudia Buerhopj, Aline Vidal de Oliveira®, Oleksandr Mashkov', Lucas
Nascimento®, Ricardo Riither’, Ian Marius Peters’
! Forschungszentrum Jiilich, Erlangen, Germany, > UFSC, Florianopolis, Brazil

Oral SESSION 4DO.2 Agrivoltaic Technologies

4D0.2.1 Design and Testing of an Innovative Closed Agrivoltaic System: 020378
"Algaevoltaics"

Alessandra Scognamiglio®, Aniello Borriello!, Carmine Cancro®, Mariam De
Blasi’, Maria Genovese’, Marcello Diano’, Stefano Mazzoleni’, Fabrizio
Carteni’, Paola Delli Veneri'
! ENEA, Portici, Italy; °> Enel Green Power, Pisa, Italy; * M2M Engineering, Naples, Italy, *
University of Naples Federico II, Naples, Italy
4D0.2.2 Experimental Investigation of an Agrivoltaic Collector with Planar Spectral 020379
Beam Splitting
Inga Krasilnikov!, Abraham Kribus', Gur Mittelman®, Liad Reshef, Shay
Ozer, Lavi Rosenfeldg, Helena Vitoshkin®
I Tel Aviv University, Tel Aviv, Israel; ° Afeka Tel-Aviv Academic College of Engineering, Tel
Aviv, Israel; 3 Agricultural Research Organization, Rishon LeZion, Israel
4D0.2.3 Agri-PV Potential in Northern Climates An Experimental Study on Panel 020380
Transparency, and Leafy Vegetable Productivity

Matas Rudzikas’, Giedré Samuoliené®, Justinas Raginskis3, Piotr Dubmvskij‘(,
Algirdas BaleZentis', Skirmanté Balezentiené’

! The Applied Research Institute for Prospective Technologies, Vilnius, Lithuania; > The
Lithuanian Research Centre for Agriculture and Forestry, Kaunas, Lithuania; * Kaunas
University of Technology, Kaunas, Lithuania,; * Modern E-Technologies, Vilnius, Lithuania
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4D0.2.5

4D0O.3.1

4D0.3.2

4D0.3.3

4D0.3.6

4D0 4.1

4D0O.4.4

4D0.4.5

Coloured Semi-Transparent CdTe PV Module in Agrivoltaics: A 2-Year 020381
Study on Broccoli Growth and System Potential
Silvia Ma Lu’, Xiaolin Wangj, Arash Khosravi', Pietro Elia CampanaJ

! Meilardalen University, Viisterds, Sweden
Oral SESSION 4DO0.3 PV System Design and Assessment

A Case Study: Quantifying the Impact of Minor Design Changes on Large- 020382
Scale Solar PV Plants

Ayesha Jacobs’, Keanu Damon’, Paul Nel’

! Zutari, Cape Town, South Africa; ° 7SecondSolar, Cape Town, South Afiica

Durable Bonding of Lightweight Crystalline Silicon PV Modules 020384
Guy Beaucarne', Tobias Hopp®, Dominique Culot’, Jonathan Curon’

! Dow Silicones Belgium, Seneffe, Belgium; > Sunman Energy, Frankfurt, Germany

Measures to Adapt the Power Output on Demand by System Design on 020385
Rooftop PV Systems

Hartmut Nussbaumer', Lona Tulinski', Gian-Luca Biihlmann', Maximilian
Eidtmann’, Pascal VO’geli’, Markus Klenk!

I ZHAW, Winterthur, Switzerland

Assessment of Personal Safety Concerns of Plug and Play Photovoltaic 020386
Inverters using a Black Box Approach and Laboratory Measurements

Alexander Erber!, David Joss', Christof Bucher!
! BFH, Burgdorf, Switzerland

Oral SESSION 4DO0.4 Agrivoltaics, PV Noise Barriers and Floating PV

Boosting Profitability: the Power of Vertical Bifacial PV in Modern 020388
Agrivoltaics

Mare Andre Schiiler!, Peter Bendix!, Simon Lahr, Aysim Schafer], Anna

Morales Vilches'

! Next2Sun Technology, Dillingen, Germany

Energy Yield Analysis and Performance Monitoring of Three Photovoltaic ~ 020389
Noise Barriers in Belgium and The Netherlands

Sara Bouguerra®, Richard de Jong’, Santhosh Ramesh?, Tine Engelen’, Marta
Casasola Paesa’?, Jan Mertens', Fallon Colberts®, Ismail Kaayal, Patrizio
Manganiello’, Georgi Yordadov’, Arnaud Morlier', Michael Daenen’

! imec, Genk, Belgium; > Hasselt University, Diepenbeek, Belgium, * Zuyd University,
Heerlen, The Netherlands; ¥ imec, Diepenbeek, Belgium

Model Tests on Waterlily Shaped Offshore PV System 020390

Linda Kemp', Patrick Schrijvers', Naman Baderiya', William Otto’
! MARIN, Wageningen, The Netherlands

Oral SESSION 4DO.5 Modelling and Optimisation of Agriveltaic Systems
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4D0.5.4 Development and Evaluation of Agrivoltaic System in Olive Groves based on 020392
a Novel Smart Tracking Algorithm
Ildefonso Muiioz!, Irati Amatriain’, Gregorio Olivares’, Gillen Abrego",
Eusebio Gainza?, liiaki Cornago’
! CENER, Sarriguren, Spain; > ALLOTARRA, Allo, Spain

4D0.5.5 Adoption and Optimisation Analysis of Agrivoltaic Systems for Horticultural 020393
Production and Energy Autonomy in Lubumbashi/DR Congo
Eddie Bilitu!, Shu-Ngwa Asad’, Sara Bouguerrag, Nikoleta Kyranakij, Ismail

Kaayaj, Yannick Useni’, Michael Daenen’
! Hasselt University, Hasselt, Belgium, ? imo-imomec, Genk, Belgium, 3 imec, Genk,
Belgium, * University of Lubumbashi, Lubumbashi, Congo (DRC)

Visual SESSION 4DV.1 Agrivoltaics Approaches, Experiences, Results |
Integrated and Innovative PV Applications

4DV.1.5 Maximizing Economic Performance of Agrivoltaic Systems through Module 020394
Array Design
Habeel Alam?, Jenny Nelson?, Alona Armstrong?, Duncan Whyatt', Nauman

But?®
! Lancaster University, Lancaster, United Kingdom, ° Imperial College London, London,
United Kingdom, ? Lahore University of Management Sciences, Lahore, Pakistan

4DV.1.7 Bifacial and Mismatch Factors of Agri-Photovoltaics Systems 020396

Keith R. McIntosh’, Solomon Freer!, Bastien J. J. Ardissone’, S. Ramirez’,
Ben A. Sudbury] , Malcolm D. Abbott’
! PV Lighthouse, Coledale, Australia
4DV.1.10 Performance Analysis of Agrivoltaic System Configurations in Nordic 020398
Conditions
Magda Szarek’, Sami Jouttijirvi!, Lauri Karttunen!, Samuli Ranta’, Kati
Miettunen’
! University of Turku, Turku, Finland, ° TUAS, Turku, Finland
4DV.1.11 Irradiance Management in Agrivoltaic Systems with Varying Designs Across 020400
Latitudes: Toward Finland’s First Significant Demonstration
Shuo Wang!, Soroush Moradi Zavie Kord”, Hugo E. Huerta®, Antti Lajunen’,
Samuli Ranta’
! TUAS, Turku, Finland; ° University of Helsinki, Helsinki, Finland
4DV.1.12 An Innovative Agrivoltaic System for Desert Climates with Anti-Soiling, 020402
Irradiance Control, and Water Management
Sagarika Kumar', Min Hsian Saw!, Ahmed Shaaban’, Kamil Jaworczak’,
Nursulu Kuzhagaliyevaj, Carlos G. Parrilla®, Francois M. Tsombou’, Fouad

Lam ghari", Mauro Pravettoni’
! Technology Innovation Institute, Abu Dhabi, United Arab Emirates, > Fujairah Research
Centre, Fujairah, United Arab Emirates

4DV.1.15 Review of Sensor Technologies for Monitoring Agrivoltaic Systems 020403

Sara Pereira{, José'A. Silva’!, Luis Fialho®, Pedro Horta’
! University of Evora, Evora, Portugal; ° Eurac Research, Bolzano, Italy

010005-038



4DV.1.16 Commercially Viable Solar Parks with Improved Soil Quality 020405

Antonius R. Burgers!, Bas B. van Aken!, Koen M. de Groot', Gertjan J. de
Graaf, Benjamin W. J. Kikkert!, I. Cesar!, Friso F. van der Zee’, Sander
Leoné’

I TNO, Petten, The Netherlands, > Wageningen University and Research, Wageningen, The
Netherlands; > Novar, Rotterdam, The Netherlands

4DV.1.18 Power Output Modelling of a Single-Axis Backtracking Bifacial Module in 020406
an Agrivoltaic System in Palaiseau, France
Moira Itzel Torres Aguilarj, Shusen Yi’, Anne Migan—DuboisJ, Vincent
Bourdin’, Jordi Badosa Franch?, Johan Parra’®, Bouchra Mekhaldi®

! CentraleSupélec, Gif-sur-Yvette, France; > Ecole Polytechnique, Palaiseau, France; 3
CNRS, Paris, France

4DV.1.22 Yield and PR Estimation for Vertical Agrivoltaics Systems 020407

Guillermo P. Moreda’, Miguel-Angel Egido’, Valero Pascual Gallego', Delia
Rodriguez Lucas®, Miguel-Angel Mufioz-Garcia®
' UPM, Madrid, Spain, > EkiLabs, Boston, United States of America

4DV.1.25 Agrivoltaic — Study of the Potential in Portugal Continental 020409

Jeremias doeranto:v], José A. Silva', Luis Fialho®, Pedro Horta®
! University of Evora, Evora, Portugal; ° Eurac Research, Bolzano, Italy

4DV.1.28 Levelized Cost of Electricity and Its Limitations to Consider the Value of 020411
Electricity
Fabian Spera’, Simon Lahr!, Marc Andre Schiiler’
! Next2Sun Technology, Dillingen, Germany; ° Next2Sun Technology, Dillingen, Germany

4DV.1.29 Development of a Simple Tool for Estimating Irradiation Reduction in 020412
Agrivoltaic Greenhouses

Paula Sanchez-Friera’, Guillermo Correa®, Luis Pérez’, Baurin Leza’, Tomds
Pernas’®, Jairo Pérez’, Jorge Pérez?

! Solkeys, Gijén, Spain; 2 Gonvarri MS R&D, Corvera - Asturias, Spain; 3 Gonvarri
AgroTech, Corvera - Asturias, Spain

4DV.1.33 PV and PVT Systems Design for "Raspa y Amagado" Greenhouses 020414

José Manuel Naveiro®, Beatriz Muiioz Vidal’, Eduardo Pardo’, Maria Miguel
Labordd®, Ana Escudero®, Gonzalo Brun’, Ragquel Simén-Allué!, Rail Villén',
Yolanda Lara’
! ENDEF, Zaragoza, Spain; * IaSol, Zaragoza, Spain; ? Tecnova, Almeira, Spain

4DV.1.41 Investigating Spectral, Thermal and Positional Effects on the Performance of 020416
5-Junction CPV Cells
Elizabeth M. Hagemann', Frederik J. Vorster’, E. Ernest Van Dyk!, Ruediger
F. Loeckenhoff®

! Nelson Mandela University, Port Elizabeth, South Afiica; > Nelson Mandela University,
Port Elizabeth , South Africa; > AZUR SPACE Solar Power, Heilbronn, Germany

4DV.1.42 Epoxy Resin and Fiberglass to Integrate PV into Terrestrial Electric Vehicles 020417
Fernando Castro-Gallardo®, Jorge Rabanal-Arabach?, Sebastian Rodriguez-
Romero', Sonia Beltran-Condori’, Natalia Videla—Magnata’, Edward

Fuentealba-Vidal'
! University of Antofagasta, Antofagasta, Chile
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4DV.1.43 Design, Sizing, and Sensorisation of an FPV Power Plant at the Monte Novo
Dam, Portugal
Dorivaldo Duarte’ , Luis F ialho’, Pedro Horta!, Sara Pereira’
! University of Evora, Evora, Portugal; ? Eurac Research, Bolzano, Italy

4DV.1.46 Mobile E-Bike Sharing Systems with Integrated Photovoltaics: Electric
Mobility Solutions for Large Events in Evora, Portugal
Helena Oliveira’, Paulo Carmo?, José A. Silva’, Luis Fialho?, Paulo Infante’,
Pedro Horta' ]
! University of Evora, Evora, Portugal; ? Eurac Research, Bolzano, Italy

4DV.1.48 The Self-Consumption Potential of Railway Stations: Portugal as a Case
Study
Margarida Luis', Miguel Centeno Brito’
! University of Lisbon, Lisbon, Portugal

4DV.1.51 Performance Analysis of Non-Isolated DC-DC Boost Converter Topologies
in VIPV Systems under Variable Irradiance
Sebastidn Rodriguez-Romero’, Jorge Rabanal-Arabach’, Mauricio Trigo-
Gonzalez!, Gino Mondaca-Cuevas’, Christian A. Rojas?, Alejandro Stowhas-
Villa?, Fernando Castro-Gallardo®, Edward Fuentealba-Vidal!
! University of Antofagasta, Antofagasta, Chile; ? Federico Santa Maria Technical

University, Valparaiso, Chile; ° Federico Santa Maria Technical University, Valpardiso,
Chile

4DV.1.55 3D Integrated Photovoltaic Surfaces for Portable Applications

Thomas M. Kraft], Riikka Suhonen', Kaisa-Leena Viiisinen®, Kyosti
Heikkinen', Antti Nurmesja'rvi], Mari Ylikunnari®
L VIT Technical Research Centre of Finland, Oulu, Finland
4DV.1.63 Modelling of Marine Assembly Logistics for an Offshore Floating
Photovoltaic (OFPV) Plant Subject to Weather Dependencies
Lu-Jan Huang[, Simone Mancini’, Minne M. de JongJ
I'TNO, Leiden, The Netherlands; ° TNO, Eindhoven, The Netherlands
4DV.1.75 Sizing Strategy for Green Hydrogen Production: Maximizing PV Utilization
and Electrolyzer Efficiency
Carlos Meza', Mohammad Nabipouor!, Matthias Ebert’
! Anhalt University of Applied Sciences, Kéthen, Germany; ? Fraunhofer CSP, Halle,
Germany
4DV.1.76 Retrofitting Shipping Containers into Positive Energy Bus Stations with
Photovoltaic LVDC Microgrids for Sustainable Transport in Renewable
Resource-rich, Harsh Environments
Mohammad Nazififard, Erwin Franquet’, Ahmad Sedaghat’, Mohammad
Salem?’, Mohammad Farhat’
! Céte d’Azur University, Nice, France; * Australian University, Kuwait City, Kuwait
4DV.1.77 Comparative Study of Solar PV Water Pumping Systems in India:
Transforming Agriculture
Richa Parmar!, Anmol Ratan Saxenda’, Prashant Misra', Jai Prakash!
! NISE, Gurugram, India; °> NIT, Delhi, India
4DV.1.78 Partial Load Efficiency of Photovoltaics in Direct Coupling to Hydrogen
Electrolysis
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Marcus Rennhofer!, Philipp Mayer-Ullmann!, Diana Maria Krainer!,
Gusztav Ujvari!, Janine Lichtenberger!, Konrad Kainz!, Vassilissa Neussl',
Bernhard Kubicek!

I AIT, Vienna, Austria

Visual SESSION 4DV 4 PV System Engineering

4DV.4.3 Predicting Shading Losses in Photovoltaic Plants: A Novel Approach

Daniel Lépez Dalmau’, Haritz Mirandona Lopez!, Carlos Javier Lopes
Gomes', Joan Tomds Villalonga Palou’, Carlos Rossa’
! Sunveon, Madrid, Spain

4DV.4.4 Backtracking 3D: A Novel Approach to Conventional Backtracking
Algorithms for Improved PV Performance in Complex Terrains
Joan Tomas Villalonga Palou’, Daniel Lépez Dalmau’, Haritz Mirandona
Lépez!, Carlos Javier Lopes Gomes®, Carlos Rossa’
! Sunveon, Madrid, Spain

4DV.4.7 Evaluation of Front Eave Load Caused by Snow Accumulation on
Photovoltaic Array
Tadanori Tanahashi', Takahiro Chiba’, Satoru Adachi’, Hayato Arakawad’,
Yuki Tsuno®, Kazuaki Ikeda’, Takashi Oozeki’

! AIST, Koriyama, Japan; > Hokkaido University of Science, Sapporo, Japan, * NIED, Shinjo,

Japan

4DV.4.9 Experimental Set-up for Validation of Maximum Power Point Tracking
Algorithms for Photovoltaic Arrays
Laura Sanchez!, Gorka Torre', Jesus Sanchez’, Alexander Maiz’, Alain

Sanchez-Ruiz®, Josu Jugo®, Eneko Ortega®
" UPV/EHU, Leioa, Spain; > UPV/EHU, Vitoria-Gasteiz, Spain; ° UPV/EHU, Bilbao, Spain

020432

020434

020436

020437

4DV.4.11 Sizing Photovoltaic Self-Consumption Systems through Mismatch Index and 020439

Profitability Analysis

Kiane Alves e Silva', Luis Miguel Carrasco’, Eduardo Lorenzo’

! UPM, Madrid, Spain

4DV .4.13 Methodology for the Design of Off-Grid Photovoltaic Systems for Residential 020441

Electric Vehicle in Shared Transportation Services
David Leonardo Rodriguez Salazar!, Johann Alexander Herndndez Mora®
! District University of Bogotd, Bogotd, Colombia

4DV.4.16 Performance Evaluation of Installed Bifacial PV Modules: Towards the
Ground Albedo Enhancement
Dounia Dahlioui*, Steve Schading®, Ingar Alvaro Hoye’, Tore Sandnes
Vehus!
! University of Agder, Grimstad, Norway; * Solkraft Sor, Oyslebo, Norway

4DV.4.17 Field-Based Evaluation of Small-Scale Photovoltaic Systems: Compliance
and Installation Practices in Finland

Juho Ylipaino', Aki Kortetmdki', Marko Ylinen®, Kari Kallioharju®, Juha
Koskela?
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! TUAS, Tampere, Finland; * Satakunta University of Applied Sciences, Pori, Finland, *
Tampere University, Tampere, Finland

4DV.4.18 The Impact of Virtual Net-Metering Allocation on Self-Consumption Ratios

in Multi-Dwelling Building Photovoltaic Systems

Aki Kortetmdiki’, Juho Ylipaino®, Kari Kallioharju', Juha Koskela®, Pertti

Jarventausta®
! TUAS, Tampere, Finland, > Tampere University, Tampere, Finland

4DV.4.19 IAM Models and Photovoltaic Energy Yield Simulations

Felipe Rios-Ledesma’, Laura Barrutia !, Javier R. Ledesma’, Luis Narvarte ',
Eduardo Lorenzo !
! UPM, Madrid, Spain

4DV.4.24 Estimating Future Soiling Losses Using Climate Change Models

Gerardo Guerra®, Pau Mercade Ruiz!, Gaetana Anamiati’, Lars Landberg"
! GreenPowerMonitor a DNV company, Barcelona, Spain; > DNV Denmark, Hellerup,
Denmark

4DV.4.25 Maximum Power Point Tracking Method for Grid-Connected PV Systems

Using Maximum Power Line

Hyoung-Kyu Yang', Seok Won Kim!, Dongmyoung Joo', Yong-Su Noh*, Jin-
Hong Kim?

! KETI, Wonmi-gu, South Korea

4DV.4.26 Modelling, Implementation and Validation of Solar Tracking Algorithms in

Horizontal Single Axis Trackers

Nuria Lopez!, Mathis Pasquier!, Nicholas Riedel-Lyngskeer', Peter B.

Poulsen®, Sergiu V. Spataru’
! DTU, Roskilde, Denmark; ° DTU , Roskilde, Denmark

4DV.4.27 Instrumentation to Evaluate Single-Axis Tracker Operation and Irradiance

4E0.2.1

4E0.2.2

4E0.2.5

Transposition Calculations

Anton Driesse!, Maddalena Bruno®
! PV Performance Labs, Freiburg, Germany; ° Fraunhofer ISE, Freiburg, Germany

Oral SESSION 4EO.2 Vehicle Integrated PV

Performance Assessment of Vehicle-Integrated Photovoltaic Module Designs

under Dynamic Shading Conditions

Ricardo Moruno®, Luis Javier San José®, Rubén Niljiez!, Rebeca Herrero’,

Ignacio Antén

! UPM, Madrid, Spain

Influence of Different Driving Patterns and Electrical Designs on VIPV
Performance

Judy Jalkh®, Christian Doppler’, Philip Caluori’, Manuel Ruf’

! Virtual Vehicle, Graz, Austria, ° Robert Bosch, Stutigart, Germany

Dynamic GIS-Based 3D Solar Simulation Framework for Assessing VIPV in
Urban Public Transport using GTFS and Driving Cycles

David Pera’, Christian Braun’, Philippe Pinheiro’, Miguel Brito’, Ulrich
Leopold
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4E0.2.6

5C04.1

5C0.4.3

5C0.4.4

5C0.5.1

5C0.5.2

! Luxembourg Institute of Science and Technology, Esch-sur-Alzette, Luxembourg, ?
University of Lisbon, Lisbon, Portugal

Optimizing Angular Performance of Curved VIPV Modules 020459

Francisco José Martin', Rebeca Herrero’, Ignacio Antén’
! UPM, Madrid, Spain

Oral SESSION 5CO.4 Life Cycle Assessment of Silicon and Perovskite-based
Cells and Modules

Towards Low-Impact Triple-Junction Perovskite/Silicon Tandem Modules: 020461
LCA of Precursor Materials to Describe the Influence of Background Data

Sources

Alejandra Galarza', Sebastian Nold®, Lars Oberbeck’

! IPVF, Palaiseau, France; ° Fraunhofer ISE, Freiburg, Germany; ° TotalEnergies OneTech,

Paris, France

Sustainability Assessment of Perovskite/Silicon Tandem Solar Modules: from 020462
Laboratory Scale to Industrial Implementation

Elisabetta Brivio', Andrea Danelli’, Sofia Spagnolo’, Pierpaolo Girardi*

! RSE, Milan, Italy

LCA Learning Curve for Crystalline Silicon Solar Technologies based on 020463
Technology Improvements

Julian Reichle!, Moritz Fath’, Sraisth’, Amish Kumar Sinha’, Mehul Raval’,

Wolfgang Jooss', Peter Fath', Gourab Das’
! RCT Solutions, Konstanz, Germany

Oral SESSION 5CO.5 Life Cycle Assessment of New PV Applications and
Recycling

Optimizing AgriPV: A Comprehensive Assessment Framework for 020464
Sustainable Energy and Agriculture

Ana Patricia Lopes!, Bruno Barrionuevo 2, Daniel P. Albuquerque®, Diogo

Cordeiro®, Claudia Fernandes’, Athanasios T. Balafoutis 2 Rui Castro’

! University of Lisbon, Lisbon, Portugal; > CERTH, Athens, Greece; * Centre for New Energy
Technologies, Sacavém, Portugal; * EDP, Lisbon, Portugal

Environmental Sustainability Assessment of Agrivoltaic Systems: a Life 020466
Cycle Approach

Maria Anna Cusenza', Andrea Danelli’, Pierpaolo Girardi’, Sofia Spagnolo’

! RSE, Milan, Italy

Closing the Circle: Integrating the Circular Footprint Formula into 020467
Photovoltaic System Life Cycle Assessment

Alexis Barrou®, Selin Kandiyoti-Eskenazi’, Jacques Levrat!, Bertrand Paviet-

Salomon’, Christophe Ballif'
I CSEM, Neuchdtel, Switzerland

010005-043



5C0O.5.6

5CO.6.4

SCP.1.4

5CP.2.3

Environmental Benefits of Silicon Kerf Secondary Products in Pilot Processes 020468

over Conventional Production of Equivalent Products with Primary Raw
Materials in China and Europe

René Peche', Matthias Seitz!, Markus Schonheits’, Karsten Wambach’
! bifa Umweltinstitut, Augsburg, Germany

Oral SESSION 5CO.6 PV Recycling and Circularity

Quantification of Technical Recyclability of PV Modules for Different
Recycling Scenarios
Matthias Himmer!, Kerstin Baumann®, Karsten Wambach?®, Markus

Schonheits’
! bifa Umweltinstitut, Augsburg, Germany

IEC Technical Report 63525 on the Reuse of PV Modules: Final Result

Arvid van der Heide', Serge Noels®, Jan Clyncke’, Rich Stromberg’
! imec, Genk, Belgium, ° PV CYCLE, Brussels, Belgium, 3 University of Alaska, Fairbanks,
United States of America

Plenary SESSION SCP.1 Si PV Manufacturing: Pushing the Limits of
Performance

Business Model Optimization for European Solar PV: A Study on Costs and
Commercial Strategies

Ian Kenchington L Philippe Macé', Gaétan Masson’, Joris Libal’

! Becquerel Institute, Brussels, Belgium, * ISC Konstanz, Konstanz, Germany

Plenary SESSION 5CP.2 Perovskite — Silicon Tandems: Towards
Commercialisation | PV Stability in the Field

Total Cost of Ownership, LCA and LCOE Analysis of Perovskite-Silicon
Tandems Compared to Single Junction Crystalline Silicon PV Technologies

Baljeet Singh Goraya!, Dilara Maria Subasi’, Peter Henri Brailovsky',
Henning Nagel], Patricia S.C. Schulze!, Martin C. Schubert!, Jochen

Rentsch!, Martin Hermlé’, RalfPreuJ, Sebastian Nold"
! Fraunhofer ISE, Freiburg, Germany

Oral SESSION 5DO.11 The Road to Massive PV Deployment

5D0.11.1 Integration of Solar PV in a Norwegian Energy System, Navigating the

Trade-offs between Land Use and Solar Power Production

Petry Kristine Notium Haaland’, Ole-Morten Midigdrd', Magnus Korpds'
! NINU, Trondheim, Norway
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5D0.11.3 Evaluating the Impact of Photovoltaics for Lifecycle Global Warming 020477
Potential of Buildings According to EN 15978 - A Danish Case Study

Sune Thorsteinsson’, Markus Babin'!, Nanna Lysgaard Andersen’, Gisele A.
dos Reis Benatto’
! DTU, Roskilde, Denmark
5D0.11.4 Energy Return on Investment Trends of Solar PV in the Energy Transition 020479
Hasret Sahin, Asfaw A. Solomon?, Christian Breyer!
! LUT University, Lappeenranta, Finland
5DO.11.5 Projections of PV Power Potential Worldwide: an Update Using CMIP6 020481
Global Climate Models
Pau Mercade Ruiz’, Gerardo Guerra®, Gaetana Anamiati!, Lars Landberg’

! GreenPowerMonitor a DNV company, Barcelona, Spain; ° DNV Denmark, Hellerup,
Denmark

5D0.11.6 The Cost of Ownership and Minimum Sustainable Price of POLO BJ Cells 020482
Produced in Germany
Juan Camilo Gomez Trillos*, Viswa Harinath Buddana?, Veatriki Papantoni?,
Byungsul Min®, Sebastian Junge’, Jan-Dirk Kihler®, Friedrich Schneider’,
Rolf Brendel’, Thomas Vogt

! DLR, Oldenburg, Germany, ? ISFH, Emmerthal, Germany; * Centrotherm International,
Blaubeuren, Germany; * LPKF SolarQuipment, Suhl, Germany

Oral SESSION 5DO.14 PV Forecasting and Grid Planning

5D0.14.3 Empirical Analysis of Zero-Shot Cross-Frequency Forecasting for Missing 020484
Data Prediction in Real-time PV Management
Issei Suemitsu?, Toru Kono®, Ryo Wakabayashi?, Jun Tsunoda’, Yosuke
Yamaguchi®, Wenpeng Wei!
! Hitachi, Tokyo, Japan

5D0.14.4 From PV Potential to Grid Impact: An Estimation of the Future PV 020485
Penetration in the South-Tyrolean Electricity Grid
Azim Heydari!, Envico Dalla Maria®, David Moser!, Davide Prando?,

Alessandro Donadello®, Grazia Barchi®
! Eurac Research, Bolzano, Italy, ? Edyna, Bolzano, Italy

5D0.14.5 Assessing the Economic Value for Grid Operators of Quantified Smoothing 020486
Effects from PV Systems with Varying Orientations

Johan Lindahl”

! Becquerel Sweden, Knivsta, Sweden

5D0.14.6 Cost and Reliability of 24/7 Carbon Free Electricity from PV — Evaluation of 020487
Overnight Solar-plus-Storage in Abu Dhabi

Harry Apostoleris’, Kareem Younes®, Matteo Chiesa’
! EPRI, Dubai, United Arab Emirates, ° Khalifa University, Abu Dhabi, United Arab
Emirates

Oral SESSION 5DO.15 Aggregation, Hybridisation, and Storage

010005-045



5D0.15.1 Mitigating the Grid Impact of Solar DG by a VPP Firm Generation Strategy

Marco Pierro’, Grazia Barchi!, Alessandro Donadello’, Davide Prando?
! Eurac Research, Bolzano, Italy, ? Edyna, Bolzano, Italy

5D0.15.2 Quantifying the Gap: Rule-based vs. Smart Energy Management of
Residential PV Self-Consumption with Storage
Carolina Crespo’, Rodrigo Amaro e Silva®, Miguel Centeno Brito?
! University of Lisbon, Lisbon, Portugal

5D0.15.3 Solutions for Optimizing Shared PV Installations at Renewable Energy

Communities Driven by Citizens
1

’

Ana Belén Cristébal’, Sergio Morales’, Daniel Sierra’, Laura Palomino
Luis Narvarte’
! UPM, Madrid, Spain

5D0.15.4 Enhanced Value of Grid-Connected PV with Battery Storage in a Negative
Price Environment

Djaber Berrian!, Gaurang Chhapia’, Rene vanBaal’, Johannes Linder!
! Belectric, Kolitzheim, Germany

5D0.15.5 Infinity, a Small-Scale Prototype for Firm-PV Generation
3

Federico Andreozzi, Gianluigi Bovesecchi', Richard Perez’, Marco Pierro’,

Cristina Cornaro’
! University of Rome Tor Vergata, Rome, Italy, 2 University at Albany, Albany, United States
of America; ? Eurac Research, Bolzano, Italy

Oral SESSION 5DO.18 PV Recycling and Material Demand

5D0.18.1 Eco-Efficient Processing and Refining Routes for Secondary Raw Materials
from Silicon Ingot and Wafer Manufacturing

Martin Bellmann®, Berhane Darsene Dimd!, Anne-Karin Soiland °, Arne
Dahlé?, Christian Landaas®, Victorien Iwaszko’, Rene Peche®, Wolfram
Palitzsch’, Philippe Lenain®, Iratxe de Meatza®, Theodora Kyratsi'’, Huiping
Liu'!, Emanuele Milani®’, Guy Chichignoud“, Stefan Fischer'*, Almut
Schwenke!”, Eirik Nordboe!®, Marco Pieterse!’, Roland Riva'®
! SINTEF, Trondheim, Norway, > ReSiTec, Kristiansand, Norway, * NorSun, Oslo, Norway; *
Northern Silicon, Merdker, Norway, ° ROSI Solar, Saint-Martin-d’Héres, France; ° bifa
Umweltinstitut, Augsburg, Germany, ’ LuxChemtech, Freiberg, Germany; ® benkei, Lyon,
France; * CIDETEC, San Sebastian, Spain; 1° University of Cyprus , Nicosia, Cyprus; !
GRANGES, Finspdng, Sweden; *> Marelli Europe, Venaria Reala, Italy; ' 13Institut
Polytechnique De Grenoble, Grenoble, France,; ** SGL Carbon, Meitingen , Germany; *°
SGL Battery Solutions, Meitingen, Germany, 1% Fiven Norge, Lillesand, Norway, "
Chemconserve, Bussum, The Netherlands, 18 CEA / INES, Le Bourget-du-Lac, France
5D0.18.2 New Thermomechancial Test to Assess the Recyclability Index of
Photovoltaic Modules
Cristina Leyre Pinto’, Asier Murillo’, Ana Maria Gracia Amillo’, Felice
Alﬁeriz, Nieves Espinosaj, Davide Polverini*
T CENER, Sarriguren, Spain, ° Viegand Maagoe, Copenhagen, Denmark; 3 University of
Murcia, Murcia, Spain; * European Comission, Brussels, Belgium
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SDV.2.4

SDV.2.7

5DV.2.8

Visual SESSION 5DV.2 Life Cycle Analysis and PV Recycling | Citizens
Participation and Awareness

Synthesis and Analysis of Polyaniline Properties with Various Counterions
for Silver Recovery from Technological Solutions after Silicon PV Cells
Leaching

Hanna Rodziewicz!, Anna Kuczynska-Lazewska®, Agnieszka Witkowska’
! Gdansk University of Technology, Gdansk, Poland

Comparative LCA Analysis of Delamination Methods for Photovoltaic
Modules Made of CdTe

Anna Kuczynska-Lazewska’

! Gdansk University of Technology, Gdansk, Poland

Design for Repair of PV Modules: A Meaningful or Crazy Idea?

Gernot Oreski’, Sonja Feldbacher', Anika Gassner®, Gabriele C. Eder?,

Ioannis (John) A. Tsanakas®, Timea Bejaf®
! PCCL, Leoben, Austria; > OFI, Vienna, Austria; > CEA / INES, Le Bourget-du-Lac, France

5DV.2.10 Advancing Solar Energy Sustainability: Tackling Photovoltaic Cell

Upceycling through Metal Recovery

Alejandra Vizquez Addn’, Juan Manuel Lépez Cuéllar', Lucia Rios Moral’,
Luis Jaime Caballero®, Nerea Dasilva-Villanueva®, David Fuertes Marrén®,
Carlos del Cafiizo®, Eduardo Diez Alcantara’, Araceli Rodriguez Rodriguez’
' UCM, Madrid, Spain; > UPM, Madrid, Spain

5DV.2.14 Sustainability Strategies for Optimising the Use Phase of Photovoltaics: An

Overview from a Life Cycle Perspective

Ana Rosa Gamarra®, Yolanda Lechon!, Daniel Garrain’

! CIEMAT, Madrid, Spain

5DV.2.21 Recycling End-of-Life PV Modules: Pulsed Lasers, Light Flashes and Hot

Knives

Per-Anders Hansen', Rune Sondend’
! Institute for Energy Technology, Kjeller, Norway

5DV.2.28 Hyperspectral Imaging for Advanced Material Identification and

Quantification of Processed PV Materials

Lukas Neumaier!, Martin De Biasio®, Anika Gassner?, Gabriele C. Eder?
! Silicon Austria Labs, Villach, Austria; ° OFL, Vienna, Austria

5DV.2.29 Social LCA of Perovskites: Initial Findings and Paths for Improvement

Anna Bargués’, Philippe Macé’, Melodie de I'Epine’, Damien Gautier’

! Becquerel Institute France, Lyon, France; * Becquerel Institute, Brussels, Belgium

5DV.2.30 Life Cycle Analysis in Photovoltaic Recycling Strategies: Chemical and

Thermomechanical Processes

Juan Antonio Saura’, Nieves Espinosa’

! University of Murcia, Murcia, Spain

5DV.2.31 The Landscape of PV Recycling: Challenges to Make PV an Example of

Circular Economy

Carlos del Cafizo®, David Fuertes Marrén’

! UPM, Madrid, Spain
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5DV.2.32 Recovery of Metal Contacts and Reutilization of Silicon Substrates from 020508
Recycled Solar Cells

Nerea Dasilva-Villanueva!, David Fuertes Marron', Luis Jaime Caballero’,
Araceli Rodriguez Rodriguez’, Eduardo Diez’, A. Vizquez’, Jestis Angel
MudioZ’, Alejandro F. Branid®, José Luis Rodriguez Plaza’, Enrique Cdnovas®,
Mariela Menghini", C. Antoine®, Carlos del Caiizo’
! UPM, Madrid, Spain, > UCM, Madrid, Spain; 3 Autonomous University of Madrid, Madrid,
Spain, * IMDEA Nanoscience Institute, Madrid, Spain

5DV.2.33 Critical Review of Environmental LCA Methods and Their Representation of 020509
Current PV Market

Cristina Polacchi’, Atse Louwen!, Sandra Gallmetzer!, Luis Andre Pereira
Fialho!, Denet Soler Toledo®
! Eurac Research, Bolzano, Italy, ? University of Antofagasta, Antofagasta, Chile
5DV.2.35 A Multi-Modal Machine Learning Framework for Improved Health 020510
Assessment of End-of-Life PV Modules
Berhane Darsene Dimd', Martin Bellmann®, Christine Klos>
! SINTEF, Trondheim, Norway; > Buhck Re.Energy, Hamburg, Norway
5DV.2.36 Remote Feasibility Assessment of PV Panel Repairs and Replacements from 020511
a Life Cycle Perspective Using IRT and HDR Imagery from UAV
Christoph Waibel!, Pieter-Jan Baeck’, Elias Hq}’.‘ia’l"7

! Flemish Institute for Technological Research (VITO), Genk, Belgium; * Inflights BT,
Brussels, Belgium

5DV.2.41 Enabling Innovation Through ESG: a Roadmap for the European PV 020513

Abeer Ali Khan', Paula Sanchez-Friera’, Sebastien Lizin’, Samira Aden?,
Pinar Derin Gure®, Jan Clynckeé, loannis (John) A. T sanakas’, Marcello
Passaro®, Perine F) leuryg, Cristina Polacchi'®, Elisa Veronese'®
! First Solar, Mainz, Germany; > Solkeys, Gijén, Spain; * UHasselt, Hasselt, Belgium, ¢ HZB,
Berlin, Germany; > ODIU GUNAM, Ankara, Tiirkiye; ° PV Cycle, Brussels, Belgium,; " CEA
/ INES, Le Bourget-du-Lac, France; ® Sunzest Solar, Rotterdam, The Netherlands, °
Biosphere Solar, Delft, The Netherlands; '° Eurac Research, Bolzano, Italy
5DV.2.42 A Novel Tool for the Identification of Suitable Locations of Marine Floating 020514

Photovoltaic Plants

Gotzon Mandiola’, Ibon Galparsoro], Iratxe Menchaca®, Maria Jesiis
Belzunce’, Iiiigo Mendikoa®, Juan Bald', Asier Sanz Martinez’
! AZTI, PASAIA, Spain; > TECNALIA, Derio, Spain

5DV.2.43 Life Cycle Assessment of a Silicon-Heterojunction-Based PV System 020515

Arthur W. Weeber!, Shashank Bhardwaj!, Olindo Isabella’, Malte R. Vogt!
! TU Delft, Delfi, The Netherlands

5DV.2.44 Reuse, Redesign and Recovery of Residential Solar Installations Components 020517

Yolanda Lara’, Raul Villén', Raquel Simén-Allué’, Gonzalo Brun’, Isabel
Guedea’
! ENDEF, Zaragoza, Spain
5DV.2.54 Rooftop Solar Explorer: Mapping the Rooftop Solar Potential of 100+ Cities 020519
in India
Shantanu Roy’, Saptak Ghosh’, Mahesh Kalshetty'
! CSTEP, Bengaluru, India
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5DV.2.56 Interactive Learning for PV Systems: A Board Game-based Teaching 020520

Strategy for Operations and Maintenance

Melodie de | ‘Epinel, Yoselyn Walsh’, Carlos Meza’, Brian Azzopardi4

! Becquerel Institute, Brussels, Belgium; * Costa Rica Institute of Technology, Cartago,
Costa Rica; 3 Anhalt University of Applied Sciences, Kéthen, Germany, * FIR, Birkirkara,
Malta

5DV.2.59 Gender Diversity in Photovoltaics: Experiences and Support Mechanisms 020521

Pinar Derin Gure', Chiara Busto’, Rita Ebner’, Hande EryllmaZ", Perine
F]eurjy5, Nikoletta FodorS, Ivan Gordon’, Eren Cihan Gzilsoy‘?, Ulrike Jahn®,
Delfina Muiioz"°, Ezgi Pehlivanli®, Paula Sanchez-Friera'!, Ioannis (John) A.
Tsanakas'®, Biisra Y Wmaz'?, Sebastien Lizin'3

& ODTU GUNAM, Ankara, Tiirkiye; 2 Eni, Novara, Italy; * AIT, Vienna, Austria; * ODTU-
GUNAM, Ankara, Tiirkiye; ° Biosphere Solar, Delfi, The Netherlands; ° SolarPower Europe,
Brussels, Belgium, ’ imec, Genk, Belgium, 8 METU, Ankara, Tiirkiye; ° Fraunhofer CSP,
Halle, Germany; '° CEA / INES, Le Bourget-du-Lac, France; ' Solkeys, Gijén, Spain; 2
Kameleon Solar, Roosendaal, The Netherlands, '* UHasselt, Hasselt, Belgium

5DV.2.61 Advanced Machine-Learning-Based Analysis of Critics and the Silent 020522

Majority Regarding the Energy Transition and Photovoltaics on TikTok

Mare Gabriel Schneider!, Jannik Achenbach®, Janek Gehrlein’, Anne Maren
Feldhof', Eva-Maria Grommes®’, Valérie Varney!
! University of Applied Sciences Cologne, Cologne, Germany

5DV.2.62 The Role of Target Groups and Gatekeepers in the Deployment of More 020523

SDV.3.1

5DV.3.2

5DV.3.3

5DV.3.6

Sustainable Photovoltaic Systems: a Participatory Approach

Alexandra Tonies’, Larissa Miiller!, Eva-Maria Grommes®, Valérie Varney"
! University of Applied Sciences Cologne, Cologne, Germany, ° University of Applied
Science Cologne, Cologne, Germany

Visual SESSION 5DV.3 Grid Integration and Flexibility Enablers | Global,
Country- and Application-Specific Analysis of PV Deployment Aspects | Costs,
Economics, Finance and Markets

Polynomial Surface Model-Based Balancing Market Bid Planning and 020525
Evaluation for Multi-Site PV Plants

Jindan Cui', Xue Fangf, Takashi Qozeki’, Yuzuru Ueda’

! Tokyo University of Science, Tokyo, Japan; > AIST, Koriyama, Japan

Integration of Solar Energy into Electric Mobility Infrastructure 020526
Diego Julian Rodriguez’, Jaime Pantoja’, Johann Herndandez!

! Francisco José de Caldas District University, Bogota, Colombia

Estimating Photovoltaic Power Ramp Rates Using Single Point Irradiance 020528
Measurement

Micke Talvi’, Jan Kleissl®, Kari Lappa[ainen’

! Tampere University, Tampere, Finland; ° University of California, San Diego, United
States of America

Optimizing Hybird Wind-Solar Plants in Brazil: Addressing Curtailment and 020530
Constrained-Off Challenges
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Leticia Vasconcelos?, Luiz Filipe Reis*, Liicio Paiva®, Luis Guilherme
Castro’, Rodrigo Santos®
I Casa dos Ventos , Fortaleza, Brazil

5DV.3.7 Comparing Approaches for Estimating Residential PV System Orientations

Johan Lindahl’, Joakim Munkhammar’, Gustav éhgrenl
! Becquerel Sweden, Knivsta, Sweden, * Uppsala University, Uppsala, Sweden

5DV.3.8 Advanced Energy Management System for Solar-Plus-Storage Systems

Demetris Marangis], Panayiotis Herodotou!, Andreas Livera’, George
Makrides', George E. Georghiou®
I University of Cyprus, Nicosia, Cyprus

5DV.3.9 An Open Virtual Power Plant for Renewable Energy Communities -
Strategies for Centralized Batteries
Rita Hogan Almeida’, Luis Miguel Carrasco’, Javier R. Ledesma’, Javier
Martin Rueda’, Ana Belén Cristébal’, Laura Palomino’, Kiane Alves e Silva’,
Luis Narvarte’
! UPM, Madrid, Spain

5DV.3.11 Validation of a Multistrategy Energy Management System for Battery in PV
Plants
Celena Lorenzo', Laura Barrutia’, Luis Narvarte', Jestis Heras’, Carlos
Awadallah®
! UPM, Madrid, Spain, > Wattkrafi, Madrid, Spain

5DV.3.14 Photovoltaic Hosting Capacity in Nordic Distribution Grids
Lauri Aaltonen’, Kari Lappalainen’
! Tampere University, Tampere, Finland

5DV.3.16 Maximizing Market Value in Solar Power Plants Using Battery Storage
Systems
Hossein Rafiee', Rasoul Manochehrian®, Sebastian Schifer!
! Frankfurt University of Applied Sciences, Frankfurt am Main, Germany

5DV.3.31 Road to Ecological Transition: the Italian Perspective of the Agrivoltaics
Development

Alessandra Scognamiglio®, Celeste Mellone®, Giulia Guidetti®, Valeria Viti’,

Lorenzo Massaro’, Cesare Gatti®’, Fabio Salis®
! ENEA, Portici, Italy; * Green Horse Advisory, Rome, Italy, * Green Horse Advisory, Milan,
Ttaly; # Legance, Milan, Italy; ° PedersoliGattai, Milan, Italy; ® Iberdrola, Rome, Italy

5DV.3.32 Potential of Agrivoltaics in the EU under Different Regulation Scenarios

Julien Van Overstraeten’, Caroline Plaza’, Philippe Macé’, Elina Bosch?,

Mélodie de I'Epine’

! Becquerel Institute France, Lyon, France; * Becquerel Institute, Brussels, Belgium
5DV.3.37 Smart Energy System Integration of Photovoltaic: From Strategic and

Research Innovation Agenda to EU Funded Projects

. . . e .. 7 4 . .
Grazia Barchi', Maximilian Schonai?, Pierre-Jean Alet’, Venizelos

Efthymiou’, Gofian Chowdhury’, Marion Perrin%, Elham Shirazi’, Ioannis

(John) A. Tsanakas®
! EURAC Research, Bolzano, Italy, ¢ Coburg University of Applied Sciences, Coburg,
Germany; 3> CSEM, Neuchdtel, Switzerland; * EPL Technology Frontiers, Dhali, Cyprus; ’
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3E, Brussels, Belgium; ® Energy Pool, Le Bourget-du-Lac, France; ’ University of Twente,
Enschede, The Netherlands; * CEA / INES, Le Bourget-du-Lac, France
5DV.3.38 Fostering Collaboration of Research Infrastructures and Stakeholders in 020546
Europe and Latin America towards Climate-resilient PV Systems: The
CACTUS Project
Ioannis (John) A. Tsanakas’, Delfina Mufioz!, Romain Couderc!, Aitor
Marzo?, Asier Sanz Martinez®, Atse Louwen”, David Moser’, Felipe
Valencia®, Nicole Torres Silva®, Luis Alejandro Cardenas®, Fernando
Augusto Herrera Leon®, Thu Nhi Tran Caliste’, Mark Robert Johnson®, Sarah
Essam T. Mohammed®, Jose Vega de Seoane’®
! CEA / INES, Le Bourget-du-Lac, France; * University of Granada, Granada, Spain; 3
TECNALIA, Derio, Spain; * Eurac Research, Bolzano, Italy; > ATAMOSTEC, Santiago,
Chile; ° National University of Colombia, Bogota, Colombia; ” European Synchrotron
Radiation Facility (ESRF), Grenoble, France; ¢ Institut Laue-Langevin (ILL), Grenoble,
France; * EU SOLARIS, Almeria, Spain; 1° Becquerel Institute, Brussels, Belgium
5DV.3.39 Photovoltaic Solar Energy Integration in the Basic Education Curricula in 020548
Brazil
Amanda Mendes Ferreira Gomes', Daniel Odilio dos Santos', Aline Cristiane
Pan’, Ricardo Riither!
! UFSC, Florianopolis, Brazil; > UFRGS, Tramandai, Brazil
5DV.3.41 Photovoltaic Development and Landscape Conflicts in Taiwan: Status and 020549
Resolutions
Tzuya Wang', Chia-Chen Wang'
' ITRI, Hsinchu, Taiwan
5DV.3.42 BREEZE Project: Advancing PV Implementation in Building Renovations 020551
Duygu Celik?!, Johannes Stierstorfer!, Claire Movin’, Thomas Garabetian®,
Cristian Pozza®, Francesco Babich’, Akshit Gupta®, Giobertti Raul Morantes
Quintana’®, Laura Maturi®, Ulrich Oberegger Filippi®, Daniele Antonucci’,
Pawel Wargocki’, Andrei Viadimir Litiv’, Nicolandrea Calabrese®, Giovanni
Murano®, Francesca Cajj”ari‘s, Jerzy Kwiatkowski’, Katarzyna Rajkiewic/,
Olivier Greslou®, Dominique Caccavelli®
! WIP Renewable Energies, Munich, Germany; > SolarPower Europe, Brussels, Belgium, 3
Eurac Research, Bolzano, Italy,; * DTU, Roskilde, Denmark; ° EPB Center, Rotterdam, The
Netherlands; ® ENEA, Ispra, Italy; ” NAPE, Warsaw, Poland;: ® CSTB, Bussy-Saint Georges,
France
5DV.3.43 Integrating Energy Policy into Spatial Planning Frameworks: a Study of 020552
Taiwan’s Approach
Tzu Han Hung'
! ITRI, Taipei City, Taiwan
5DV.3.60 Utilization of Small-Scale Solar Power Production in Finnish Grid-Balancing 020554
Markets through a Virtual Power Plant
Eino Kujansivi!, Aleksi Ojala’, Juho Ylipaino®, Juha Koskela®
! Solarigo Systems, Pirkkala, Finland; * TUAS, Tampere, Finland; * Tampere University,
Tampere, Finland
5DV.3.65 Market Uptake Role of Colored PV: a Stakeholder-Centric Analysis of 020556
Facilitating and Restraining Forces

010005-051



Bilge Senturk!, Pinar Derin Gure!, Gunes Kurtulus®
! ODTU GUNAM, Ankara, Tiirkiye

5DV.3.66 Rooftop PV on Apartment Buildings: Business Models and Experiences

Christoph von Friedeburg’
! CF Energy Research-Consulting-Operation, Berlin, Germany

5DV.3.67 Techno-Economic Modeling of Industrial-Scale Single-Junction Perovskite
Module Manufacturing
Ian Kenchington', Anna Bargues’, Philippe Macé!, Melodie de I'Epine’,
Gaétan Masson’, Akhildev Pillai’
! Becquerel Institute, Brussels, Belgium

5DV.3.73 Decarbonizing Solar PV: Evaluating the Role of Critical Mineral Supply
Chains
Engin Deniz!, Melih Soner Celiktas’
! Ege University, Izmir, Tiirkiye

5DV.3.74 A Financial Model for the Deployment of Korean Farm-based Photovoltaic
System

Hye-Mi Hwang', Seok-whan Ko!, Woo Gyun Shin', Young-Chul Ju', Jin-Seok

Lee!
! KIER, Dagjeon, South Korea

020557

020558

020559

020561

5DV.3.75 Photovoltaic Energy Production in Two University Campuses: a Comparative 020562

Study

Aaron Ortiz-Pena’, Mahamadou Abdou-Tankari’, Andrés Honrubia-

Escribano’, Emilio Gomez-Lazaro®
! University of Castilla-La Mancha, Albacete, Spain; * Paris-East Créteil University, Créteil,
France

5DV.3.86 Driving Global Leadership in the Solar PV Module Value Chain: The Role of 020563

Early Adoption and Implementation of IEC Standards

Deeptif, Saurabh Kumar®, Sushma Sharma’, Gaurav Kumar®
! SRM University, Sonipat, India, 2 PTB, Braunshweig, Germany; * MERI College of
Engineering and Technology, Bahadurgarh, India

Oral SESSION 5EO.1 Citizens Participation and Awareness

5E0.1.1 Social Housing and Energy Communities: Balancing Affordability and
Profitability in Multi-Apartment Buildings

Elina Bosch!, Caroline Plaza®, Melodie de I'Epine’, Gaétan Masson®
! Becquerel Institute, Brussels, Belgium, * Becquerel Institute France, Lyon, France

020564

5EO0.1.2 Study for an Agrivoltaic based Rural Energy Community in Alentejo Portugal 020565

s . . . i . b g
José Almeida Silva’', Joana Correia’, Sara Pereira’, Vasco Cabecinha’,
Dorivaldo Duarte’, Henrique F aval, Jodo Barroso!, Mauro Raposol, Luis

Fialho®, Afonso Cayacoj, Pedro Horta'
! University of Evora, Evora, Portugal; ° Nova University Lisbon, Lisbon, Portugal; * Eurac
Research, Bolzano, Italy

5E0.1.4 Challenges and Lessons Learned in the Implementation of Regional-Scale PV 020567

Energy Community in Spain
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5E0.3.1

SEO.3.2

5EO.3.3

SEP.1.3

Luis Miguel Carrasco’, Rita Hogan Almeida’, Kiane Alves e Silva’, Luis

Narvarte!

! UPM, Madrid, Spain

Konsole Workshop: A Model for Renewable Energy Education and Career 020569
Development

Jayaprasad Arumughan!, Monika Sarkadi’, Radovan Kopecek!, Florian

Buchholz!, Kristian Peter!
! ISC Konstanz, Konstanz, Germany

Oral SESSION 5EO.3 Markets, Costs and Economics

A Snapshot of the Global PV Markets - 2024 020570

Gaétan Masson®, Melodie de | 'Epine", Arnulf Jiger Waldaw®, Izumi Kaizuka?,

Amelia Oller Westerberg’g, José Donoso®

! IEA PVPS Task 1, Brussels, Belgium, > IEA PVPS Task 1, Lyon, France; * European

Commission, Rome, Italy; * RTS Corporation, Tokyo, Japan; °> Becquerel Sweden, Knivsta,

Sweden; ° UNEF, Madrid, Spain

Exploring the Revenue Potential of Photovoltaic Systems Participating in 020571
Frequency Containment Reserve

Emil Petkovski’, Theo Bosma®, Marcel Eijgelaar!, Ravi Singh!

! DNV, Arnhem, The Netherlands

Revenues at Risk and Mitigation Strategies for Solar PV Plants in Times of 020573
Negative Electricity Prices

Philippe Macé', Elina Bosch®, Caroline Plaza®, David Moser®, Gaétan

Masson’

! Becquerel Institute, Brussels, Belgium, ’° Becquerel Institute France, Lyon, France; *
Becquerel Institute Italy, Trento, Italy

Plenary SESSION SEP.1 Flexibility and Sustainability

A Commodity Today, Incompatible Tomorrow: The Paradox of PV? 020574

Bert Herteleer!, Gernot Oreski’, Silvana Ovaitt’, Ulrike Jahn?, Ralph

Gottschalg4, lan Marius Peters’, Gabi Friesen®, Mauro Caccivio’

! SUPSI, Mendrisio, Switzerland; > PCCL, Leoben, Austria, > NREL, Golden, United States of
America; * Fraunhofer CSP, Halle, Germany, > HI ERN, Erlangen, Germany

Renewable Energy Communities and Citizen Participation in Technological 020575
and Social Innovations

Cristina Sanz-Cuadrado’, Kiane Alves e Silva', Luis Narvarte', Ana Belén

Cristébal’
! UPM, Madrid, Spain
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