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2BV.1.35 A Case Study of Certainly I-V Measurement of the Perovskite Solar Cell
under Dim Light Intensity for Solar/ Indoor Lighting Application
Yean-San Long], Min-An Tsai', Hsin-Hsin Hsieh', Fan-Hsuan Yeh®
L ITRI, Hsinchu, Taiwan; 2 Taipei First Girls High School, Taipei, Taiwan

2BV.1.39 Perovskite Solar Cell Light-Soaking and Relaxation Modelling for Improved
Energy Yield Predictions in Indoor Environments
Matija Pirc!, Spela Tomsic!, Marko Jost', Marko Topiél
! University of Ljubljana, Ljubljana, Slovenia

2BV.1.41 Modelling the Effects of Tandem Module Circuit Configurations

M. Ignacia Devoto', Daniel Tune!, Ahmer A.B. Baloch?, Karl Wienands’,
Riidiger Farneda', Bhaskar Parida’, Omar Albadwawi?, Vivian Alberts®,
Andreas Halm'

' ISC Konstanz, Konstanz, Germany, > DEWA Research & Development Center, Dubai,
United Arab Emirates

Visual SESSION 2BV.2 Compound and Organic Semiconductors

2BV.2.5 MI-V Thin Films Growth by RP-CVD: Towards a Reduction of
Industrialization Costs

Lise Watrin', Frangois Silva®, Cyril Jadaud?, Pavel Bulkin®, Jean-Charles
Vanel?, Kassiogé Dembélé?, Erik V. Johnson?, Karim Ouaras®, Pere Roca i
Cabarrocas’
' IPVF, Palaiseau, France; > LPICM, Palaiseau, France

2BV.2.9 Modeling and Measurement of Lumped Series Resistance with Varying
[lumination and Current Condition of Low-Bandgap Solar Cells
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Shipei Zhang', Xiawa Wang'

! Duke Kunshan University, Kunshan, China

2BV.2.11 Color Implementation of Cu(In,Ga)Se2 Thin-film Solar Cells with

Multilayered Conductive Optical Filters

Yong-Duck Chung', Dae-Hyung Cho', Rina Kim!, Woo-Jung Lee', Tae-Ha
Hwang', Soyoung Lim', Donghyeop Shin®, Kihwan Kim?, Mangu Kang'
"' ETRI, Daejeon, South Korea; > KIER, Daejeon, South Korea

2BV.2.17 Flexible Thin-Film CZTS Solar Cell based on an Electroplated Metallic

Precursor Deposited on a Molybdenum/Glass Coated Stainless Steel Foil

Io Mizushima', Peter Torben Tang] , Christoph Kammerlander?, Andreas

Zimmermann®
"' IPU, Virum, Denmark; > Sunplugged, Affenhausen, Austria

2BV.2.23 Manufacturing, Characterisation and Stability Tests of Printed Organic

Photovoltaic Devices for Indoor Applications
Ignacio Ballesteros Garcia', A. Khodr!, Donia F redjz, Carmen M Ruiz
Herrero', Hasan Alkhatib?, O. Margeatl, Sadok Ben Dkhil?, Judikaél Le

Rouzo', Jorg Ackermann’
I CNRS, Marseille, France; > Dracula Technologies, Valence, France

2BV.2.30 Fabrication of Highly Efficient CdSeTe/CdTe Thin Film Solar Cells with

2C0.2.5

2C0.3.2

Emitter-Less Cell Structure

Yanbo Cai’, Hongxu Jiangl, Kai Yi], Fei Liul, Guangwei Wang], Deliang
Wang'
! University of Science and Technology of China, Hefei, China
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Oral SESSION 2CO.2 Triple Junctions and Advanced Concepts in Perovskite-

based Tandems

Characterisation of Degradation Pathways of 3-Terminal Perovskite-Silicon
Tandems After Outdoor Monitoring

Miha Kikeljl, Laurie-Lou Senaud?, Florent Sahli?, Benjamin Lipoviek],
Marko T opié’ , Christophe Ballifz, Quentin Jeangrosz, Bertrand Paviet-

Salomon?
! University of Ljubljana, Ljubljana, Slovenia; > CSEM, Neuchdtel, Switzerland

Oral SESSION 2CO0.3 New Modelling and Characterisation - Device
Performance

Understanding Ion-Related Performance Losses in Perovskite-Based Solar
Cells by Capacitance Measurements and Simulation

Christoph Messmer', Jonathan Parion’, Cristian V. Meza?, Santhosh
Ramesh?, Martin Bivour’, Maryamsadat Heydarian3, Jonas Schon’,

Hariharsudan S. Radhakrishnan®, Martin C. Schubert’, Stefan W. Glunz'
! University of Freiburg, Freiburg, Germany; ? imec, Genk, Belgium; 3 Fraunhofer ISE,
Freiburg, Germany
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2C0.34

2C0.3.5

2CV.34

Analysis and Modelling of Recovery and Degradation Mechanisms in
Perovskite Solar Cells
Guillem Alvarez-Pérez’, Arthur Julien', Karim Medjoubi], Jean Baptiste

Puel’, Jean F rangois Guillemoles’
' [PVF, Palaiseau, France

Developments in Thermophotovoltaics (TPV)

Esther Lopez Estrada’, Alejandro Datas’
' UPM, Madrid, Spain

Visual SESSION 2CV.3 Perovskite-based Multijunctions | Perovskite
Photovoltaics

Monolithic Series-Interconnected Two-Terminal Perovskite-CIGSe Tandem
Solar Cells: Voltage-Matched or Current-Matched?

Nicolas Otto’, Christof Schult7', Guillermo Farias-Basulto?, Rutger

Schlatmann!, Eva Unger?®, Bert Stegemann'
I HTW Berlin, Berlin, Germany; > HZB, Berlin, Germany

2CV.3.11 Optimisation of MA-free Lead-Tin Perovskite Absorber and Interfaces in All

Perovskite Tandem Solar Cells

Jules Allegre’, Polyxeni Tsoulka', Noélla Lemaitre', Baptiste Berenguier?,

Mathieu Frégnauxj, Muriel Bouttemyg, Philip Schulz?, Solenn Berson', Kilian

Alcocer?

! CEA-INES, Le-Bourget-du-Lac, France; 2 JPVF, Palaiseau, France; 3 ILV, Versailles,
France; * CEA, Grenoble, France

2CV.3.17 Potential Induced Degradation Free Perovskite-Silicon Tandem Solar Cells

Kristijan Brecl!, Matevz Bokali, Gasper Matic', Marko T opié], Lisa
Champaultz, Quentin Jeangr0s2
! University of Ljubljana, Ljubljana, Slovenia; > CSEM, Neuchdtel, Switzerland

2CV.3.18 Modeling of Metastability Behavior in Perovskite-based Solar Cells for

Accurate Energy Yield Estimation in Realistic Operating Conditions
§pela Tomsi!, Marko Remec?, Florian Scheler?, Mark Khenkin?, Carolin
Ulbrich?, Rutger Schlatmann?, Steve Albrecht®, Marko Jost', Benjamin
Lipovsek!, Marko Topic!

! University of Ljubljana, Ljubljana, Slovenia; > HZB, Berlin, Germany

2CV.3.24 Microstructural Analysis on the Conformity of Chemical Vapour Deposition

(CVD) Perovskite Thin-Films on Silicon for Tandem PV Devices

Angela Chen!, Emma Holder!, Adrian Element’, Yong Li', Kenrick F.
Anderson!, Tim W. Jones', Benjamin C. Duck’, Noel W. Duﬁ‘y], Gregory J.

Wilson'
' CSIRO Energy, Newcastle, Australia

2CV.3.25 Controlling the Film Properties of SnO2 in Perovskite Solar Cells using

Scalable Spatial Atomic Layer Deposition

Hindrik W. de Vries', Floor M. M. Souren’, S. R. Ramasinghamz, Mehrdad
Najafi’
' SALD, Eindhoven, The Netherlands; > TNO, Petten, The Netherlands
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2CV.3.33 Beyond the Lab-Scale: Perovskite Photovoltaic Fabrication and Industrial
Assessment with Automated Slot-Die Coater

Maurizio Stefanelli’, Simon Ternes’, Luigi Vesce!, Marco Balucani’, Aldo Di
Carlo’
I University of Rome Tor Vergata, Rome, Italy; > RISE Technology, San Martino di Lupari,
Italy

2(CV.3.34 Reasoning the Change in Device Parameters with Deposition Power of NiOx
for Low-Dimensional Perovskite Solar Cells
Bhumika Sharma’, Vani Pawar', Sushobhan Avasthi’
! Indian Institute of Science, Bengaluru, India

2CV.3.36 Analysis of Reverse-Bias Stability of FAPbBr3 Semi-Transparent Perovskite
Solar Cells

Noah Tormena’, Alessandro Caria’, Matteo Buﬁolol, Carlo De Santi', Nicola
Trivellin', Andrea Cester!, Gaudenzio Meneghessol, Enrico Zanoni', Fabio
Matteocci?, Aldo Di Carlo?, Matteo Meneghinil
! University of Padova, Padova, Italy; > University of Rome, Rome, Italy

2(CV.3.43 Enhancing Efficiency and Stability of CsPbl3 Perovskite Quantum Dots
Through Co2+-Doping
Pouriya Naziri', Naeimeh Sadat Peighambardoust’, Umut Aydemir!
' Koc University, Istanbul, Tiirkiye

2CV.3.44 Standardized Test Routines for the Assessment of Potential Induced
Degradation of Perovskite Solar Cells

Beyza Durusoy’, David Adner?, Christian Hagendorf’, Konrad
Wojciechowski4, Samy Almosni*, Marko Turek
! METU, Ankara, Tiirkiye; > Martin-Luther-University, Halle, Germany; 3 Anhalt University
of Applied Sciences, Kothen, Germany; * Saule Technologies, Wroclaw, Poland; °
Fraunhofer CSP, Halle, Germany

2CV.3.45 Evaluation of Perovskite Devices Under Real and Extreme Operating
Conditions - A Fundamental Step Toward Practical Applications

Marilia Braga', Lucas Augusto Zanicoski Sergio’, Anelise Medeiros Pires’,
Ricardo Riither’
I'"UFSC, Floriandpolis, Brazil

2(CV.3.46 Enhancing Measurement Protocols for Perovskite Photovoltaic Devices:
Insights from the VIPERLAB Project

Eugenia Zugasti', Ankit Mittal’, Lucia V. Mercaldo’, Javier Diaz ', Giuseppe
Nasti®, Asier Murillo Marrero', Natalia Maticiuc?, Ana Belén Cueli’, Stephan
Abermann®, Paola Delli Veneri’, Stephane Cros®
! CENER, Sarriguren, Spain; *> AIT, Vienna, Austria; > ENEA, Portici, Italy; * HZB, Berlin,
Germany; 5 CEA-INES, Le Bourget du Lac, France

2CV.3.51 Solvent Engineering Driven Morphology Control of Perovskite under Air
Ambient Device Fabrication

Nitin Kumar Bansal’, Shivam Porwal?, Trilok Singh]
"IIT Delhi, New Delhi, India; > IIT Kharagpur, Kharagpur, India

2CV.3.55 Roll-to-Roll Printed SnO- for Flexible N-I-P Perovskite PV

Thomas M. Kraftl, Ville Holappa] , Riikka Suhonen’
P'VTT Technical Research Centre of Finland, Oulu, Finland
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2CV.3.61 Micro Inverted Pyramid Formation in Titanium Dioxide Layer by Pulsed
Laser Irradation to Improve Electron Transport in MAPBI3-based
Photovoltaic Devices

Luis Ocaiia’, Carlos Montes’, Benjamin Gonzdlez-Diaz?, Sara Gonzdlez-
Pérez?, Elena Llarena’
"' ITER, Granadilla de Abona, Spain; ? University of La Laguna, San Cristébal de La Laguna,
Spain

2CV.3.63 Demonstration of Industrially Scalable Chemical Vapour Deposition (CVD)
Process for Production of High-Efficiency Perovskite Photovoltaics

Emma Holder', Adrian Element’, Yong Li', Faiazul Haquel, Kenrick F.
Anderson’, Tim W. Jones', Benjamin C. Duck’, Noel W. Duﬁ‘y], Gregory J.
Wilson'
! CSIRO Energy, Newcastle, Australia

2CV.3.64 Photoluminescence and Lifetime Stability of Pentacene and Oxide
Perovskites Nanoparticles Films on Nanotextured Silicon Substrate

Rémi Ndioukane', Diouma Kobor’, Sergio de Armas Rillo’, Fernando Lahoz
Zamarro®
! University Assane Seck of Ziguinchor, Ziguinchor, Senegal; > University of La Laguna,
Santa Cruz de Tenerife, Spain

2CV.3.69 Compositional Engineering of Double-cation Single-halide Perovskite for
Efficient Solar Cell Fabrication under Air Ambient Conditions
Mrittika Paul’, Binita Boro', Amreesh Chandra’, Trilok Singh2
L' IIT Kharagpur, Kharagpur, India; > IIT Delhi, New Delhi, India

2CV.3.74 Interface Engineering for Perovskite Solar Cells Using Polymer-Based
Antisolvent Technique

Lingeswaran Arunagiri', Feng Wang?, Feng Gao®
! Linkoping University, Linkoping, Sweden; ? Linképing University, Linkoping, Sweden
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Oral SESSION 2DO.18 Late News: Developments in High Efficiency Tandem

Cells

2D0.18.3 Perovskite Record Setting Silicon Tandem Modules: Customer Expect Lower
LCOE

Christopher Case’
! Oxford PV, Oxford, United Kingdom

447

Oral SESSION 2D0.6 Towards Improved Understanding of Perovskite Solar

Cell Device Physics

2D0.6.1 Bright Insights: Exploring Perovskite Formation Mechanisms with Combined
Spectral Reflectance and Photoluminescence In-Situ Data

Nasim Rezaei-Hartmann', Thorsten Brand', Adrian Adrian’, Claudine Gro/a’],

M. Leydenz, Enno Malguthl, Aleksandra Miaskiewicz’, Marcel Roﬁz, Viktor

§korjancz, Lars Korté®, Steve Albrecht®, Christian Camus’
1 LayTec, Berlin, Germany; 2 HZB, Berlin, Germany
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2D0.6.5

2D0.8.4

2D0.9.2

2D0.9.5

3AV.14

3AV.1.5

3AV.1.6

Enhancing Crystallinity of Perovskite Materials through Rapid Microwave
Annealing

Syed Nazmus Sakib!, David N. R. Payne', Shujuan Huang', Binesh P. Veettil!
! Macquarie University, Sydney, Australia

Oral SESSION 2DO0.8 Scalability of Perovskite Solar Modules

Fully Printed Perovskite Solar Cells and Modules

Luigi Vesce', Karthikeyan Pandurangan®, Maurizio Stefanelli', Elena
Iannibelli’, Hafez Nikbakht', Maria Laura Parisi, Adalgisa Sinicropiz, Aldo

Di Carlo’
I University of Rome Tor Vergata, Rome, Italy; > University of Siena, Siena, Italy

Oral SESSION 2D0.9 Lifetime and Reliability of Perovskite Devices

TUV Rheinland Specification on the I-V Characterization of Perovskite-
Based PV Modules

Giorgio Bardizza', Qi Gao?, Wenhao Xu?, Yating Zhangz, Christos
Monokroussos®, Werner Herrmann®

I'TUV Rheinland, Milan, Italy; > TUV Rheinland, Shanghai, China; 3 TUV Rheinland, Milan,
Italy

One-Year Outdoor Testing of 4T Perovskite/Si PV Modules

Matthew Norton', Vasiliki Paraskeva', Maria Hadjipanayi', Elias Peratikos’,
Aranzazu Aguirrez, Anurag Krishna?, Santhosh Ramesh?, Tom Aernouts?,
George E. Georghiou'

! University of Cyprus, Nicosia, Cyprus; > Hasselt University/Imo-Imomec, Genk, Belgium

Visual SESSION 3AV.1 PV Module Design and Manufacturing | BoS
Components, Operation and Aging

Challenges for Solder Interconnection pushed by High-Efficiency Solar Cell
Developments

Benjamin Griibel’, Angela De Rose', Achim Kraft'

! Fraunhofer ISE, Freiburg, Germany

Optimizing Sustainability: Balancing Antimony Content for Enhanced
Optical Properties and Environmental Impact in Solar Glass

Anika Glaubit7!, Sven Griittner', Selim Yagci’, Oliver Pfeiﬁcerl, UlfBlieske’
! University of Applied Sciences Cologne, Cologne, Germany

Photovoltaic Modules Comprising III-V Cells Encapsulated in Composite
Material

Francisco J. Cano’, Werther Cambarau’, Naiara Yurrita', Jon Aizpurua’,
Juan M. Herndndez', Gorka Imbuluzquetal, Eduardo Romdn Medind’,

Oihana Zubillaga’
I'TECNALIA, San Sebastidn, Spain
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3AV.1.11 Reliability of Aluminum-Copper Contact in PV Modules

Tobias Messmer', Dominik Rudolphl , Gernot Emanuel?, Andreas Nc'igelez,
Andreas Halm'
' ISC Konstanz, Konstanz, Germany; 2F raunhofer ISE, Freiburg, Germany

3AV.1.12 Lightweight Photovoltaic Modules Technologies: Reliability Evaluation and
Market Opportunity

Julien Dupuis’, Christine Abdel Nour!, J.V. Oliveira Santos’, Paul

Lefillastre®

" EDF R&D, Moret-Loing-et-Orvanne, France; 2 EDF Renewables, Nanterre, France
3AV.1.15 MgO/SiOx Adds Heat Dissipation Function to Crystalline Silicone Solar Cell

Modules

Eiko Shimokata’, Yasushi Sobajimal, Keisuke Ohdaira?®, Atsushi Masuda®

! Gifu University, Gifu, Japan; * JAIST, Nomi, Japan; 3 Niigata University, Niigata, Japan
3AV.1.16 Investigation of Temperature Homogeneity during Infrared Soldering of

Silicon Solar Cells using the Finite Element Method

Daniel Christopher Joseph!, Angela De Rose’, Dirk Eberlein’, Onur
Parlayanl, Benjamin Griibel', Andreas J. Beinert', Holger Neuhaus'
! Fraunhofer ISE, Freiburg, Germany

3AV.1.17 Impact of Textured Surfaces and Cleaning on Solar Panel Glass
Transmittance

Aapo Poskela', Julianna Varjopuro', Tommi Jokikyyny', Aleksi Kamppinen',
Heikki Palonen’, Kati Miettunen’
! University of Turku, Turku, Finland

3AV.1.19 Ultra-Thin Flexible Glass as Environmental Shield for CIGS Photovoltaic
Modules

Nikolina Pervan’, Sonja F eldbacher', Martina Harnisch’, Tuuli Tettenborn®,
Andreas Zimmermann?, Gernot Oreski’
' PCCL, Leoben, Austria; > Sunplugged, Wildermieming, Austria

3AV.1.20 Process Development and Material Evaluation of Photovoltaic Aluminum
Facade Element for BIPV Application
Ringo Koepge'!, Matthias Pander!, Stephan Grofer', Bengt Jaeckel!
1 Fraunhofer CSP, Halle (Saale), Germany

3AV.1.22 Material Properties Requirements for Frame Sealants and Junction Box
Adhesives

Guy Beaucarne', Emmanuel Jadot', Dominique Culot!, Rono Cao’, Kayla
Kenney’®, Suraj Ahuja®, Valérie Hayez'

I Dow Silicones Belgium, Seneffe, Belgium; > Dow (Shanghai), Shanghai, China; 3 Dow
Silicones , Auburn, United States of America; * Dow Chemical International, Mumbai, India

3AV.1.23 Solder Pastes in Shingled Modules

Karl Wienands', Ignacia Devoto’, Nils Koppz, Carina Hallensleben?, Rihoko
Kizukuri?, Matthias Helbigl, Enita Kurtovic', Andreas Halm', Daniel Tune'
! ISC Konstanz, Konstanz, Germany; 2 TAMURA-ELSOLD, llsenburg, Germany

3AV.1.25 TiO2/SiO4 Surface Coating on Crystalline Silicon-Based-Solar Cell Module to
Provide Anti-Soiling Functionality
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Koshiro Iwaki', Yasushi Sobajimal , Keisuke Ohdaira®, Atsushi Masudda®

! Gifu University, Gifu, Japan; *> JAIST, Nomi, Japan, 3 Niigata University, Niigata, Japan
3AV.1.26 Performance Analysis of Different Shading-Resistant PV Module Designs

under Different Partial Shading Scenarios

Andreas Maixner', Tales Siqueral, Matthias Pander?®, Jens Froebel’, Bengt

Jaeckel?, Hamed Ham'fi’
! AESOLAR, Koenigsbrunn, Germany, > Fraunhofer CSP, Halle, Germany

3AV.1.33 Optimal Design for Flexible Solar Panels Attached Around Cylindrical Poles
Hiroki Sugimoto’
I PXP Corporation, Sagamihara, Japan

3AV.1.35 Design and Implementation of a CSI Photovoltaic Microinverter Prototype
with High Frequency Switching
Francisco Guzman', Patricio Valdivia-LefortZ, Antonio Sanchez’, Rodrigo

Barraza’

! Federico Santa Maria Technical University, Santiago, Chile; ? Universidad de Santiago de
Chile, Santiago, Chile

3AV.1.37 PV Microinverters: Balcony Power Plants, Latest Efficiency Rankings, Yield
Calculation for Overpowered Mini PV Systems

Stefan Krauter!, Jorg Bendfeld'

I Paderborn University, Paderborn, Germany
3AV.1.38 Aging Behavior of Polymeric Materials used in Inverter Casings

Eric Helfer], Petra Christb'ﬂ’, Julia Petro’, Margit Lang’, Volker Reisecker?,
L. Heupl3, A. Weiermair’, Gernot Oreski’
' PCCL, Leoben, Austria; * Transfercenter fiir Kunststofftechnik, Wels, Austria; 3 Fronius
International, Thalheim, Austria

3AV.1.39 Performance of Arc Fault Circuit Interrupters in Photovoltaic Inverters
Connected to Long DC Cables

Donat Hess', David Joss', Christof Bucher'
! BUAS, Burgdorf, Switzerland

3AV.1.40 Design of the Substring MPP Tracker

Patrick Mader', Sascha Eckerter', Rainer Merz'
! Karlsruhe University of Applied Sciences, Karlsruhe, Germany

3AV.1.41 Testing of Electronic Interface for Diagnostic Functions of Photovoltaic
Systems

Edoardo Celi', Alessandro Minuto’, Stefano Rizzi', Gianluca Timo'
I RSE, Piacenza, Italy

Visual SESSION 3AV.2 PV Modules Reliability: Components, Failure
Mechanisms, Testing & Modelling

3AV.2.1 Evaluation of Degradation and Impact of Climatic Conditions on PV Modules
Exposed to Extreme High UV Solar Radiation
Patricio Valdivia-Lefort’ , Valentina Navarro?, Rodrigo Barraza®

I Universidad de Santiago de Chile, Santiago, Chile; > Federico Santa Maria Technical
University, Santiago, Chile
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3AV.2.2

3AV.2.3

3AV.2.5

3AV.2.7

3AV.2.8

3AV.2.9

PV Module Brush Abrasion Testing

Gerhard Mathiak’, Nithin Sha’, Afra Seentakath!, Prashanth Gabbadi’,
Yogesh Kumar', Mark Mirza®

' DEWA R&D Center, Dubai, United Arab Emirates; > Fraunhofer ISC, Wiirzburg, Germany
Numerical Simulation for Comparison of PV Module Designs based on
Outdoor Data in Desert Climates

Matthias Pander’, Bengt Jaeckel!, Klemens Ilse', Amir A. Abdallah?

! Fraunhofer CSP, Halle (Saale), Germany; > QEERI , Doha, Qatar

Impact of Modern Cell Photovoltaic Geometries on Power and Energy Loss
due to Cell Cracks

Ahmad Hashem', SL. Mortazavifar', Ralph Gottschalg’

! Anhalt University of Applied Sciences, Kothen, Germany

Performance Evaluation of the Custom-Made Small PV Modules after
Exposure to Saudi Arabia&apos;s Climatic Conditions over 10 Long Years

Amir Al-Ahmed’, Amjad Ali', Mohammed A. Alghamdiz, Osama Asker?,
Ridha Ben Mansour!, Firoz Khan', Atif S. Alzahrani'

I KFUPM, Dhahran, Saudi Arabia; > Gulf Renewable Lab, Dammam, Saudi Arabia
Analyzing the Effect of Damp Heat Test on Various PV Module
Technologies, a Comparative Study

Ahmad Alheloo’, Ali Almheiri’, Baloji Adothu!, Gerhard Mathiak', Vivian
Alberts’

I DEWA Research & Development, Dubai, United Arab Emirates

Comparative Degradation Analysis of Emerging PV Module Technologies
Undergoing Thermal Cycling

Ali Almheiri', Ahmad Alheloo’, Baloji Adothu!, Gerhard Mathiak’, Vivian

Alberts’
" DEWA Research & Development, Dubai, United Arab Emirates

3AV.2.10 Assessment of Critical Laminate Temperature Increase by Fast IR-based

Analysis of Hot Spots on Solar Cells

Stephan Grosser', Matthias Schak’, Stefan Eiternick’, Bengt Jaeckel', Marko
Turek!
1 Fraunhofer CSP, Halle (Saale), Germany

3AV.2.11 Correlational Study on the Impact of Harsh Environment Stress Factors on

the Ageing Effects of Several Encapsulation Materials for PV Modules

Tudor Timofte', Maria Ignacia Devoto Acevedo ', Joachim Glatz-

Reichenbach’, Valentina Arias Reyesz, Andreas Halm'
I'ISC Konstanz, Konstanz, Germany; * Federico Santa Maria Technical University,
Valparaiso, Chile

3AV.2.12 Model Calibration of Photovoltaic Modules Photodegradation in High-

Radiation Environments Using UV Accelerated Exposure Testing

Patricio Valdivia', Valentina Arias Reyesz, Rodrigo Barraza®, Ivdin Gonzdlez
Echeverria®

I Universidad de Santiago de Chile, Santiago, Chile; > Federico Santa Maria Technical
University, Santiago, Chile; 3 Universidad Adolfo Ibaiiéz, Santiago, Chile
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3AV.2.13 Electrical Characterization of Fresh and Degraded Photovoltaic Backsheets
Based on Temperature and Humidity-Dependent DC Conductivity
Anagha E R!, Shrikrishna V Kulkarni', Narendra Shiradkar'
! IT Bombay, Mumbai, India

3AV.2.14 Investigation of PV Module Degradation in Fixed Structure and Single-Axis
Tracker in Hot Desert Climate

Baloji Adothu', Aafra Seentakath Puthiyapurayil’, Shahzada Pamir Aly’,
Gerhard Mathiak’, Vivian Alberts’
! DEWA R&D Center, Dubai, United Arab Emirates

3AV.2.17 Tackling the Fire Safety in Glass Free PV Modules

Nikolina Pervan’, Sonja F eldbacher’, Umang Desai®, Antonin Faes®,
Christophe Ballif’, Gernot Oreski’
' PCCL, Leoben, Austria; > EPFL, Neuchdtel, Switzerland

3AV.2.20 Analysis and Material Modeling of Mechanical Property Degradation for
Simulation of Weather Exposed Polymers

Julia Petro’, Volker Reisecker?, Eric Helfer’ , Gernot Oreski', Thomas

Antretter’, Margit Lang’

' PCCL, Leoben, Austria; > TCKT, Wels, Austria; > University of Leoben, Leoben, Austria
3AV.2.21 Reliability Investigation of Structural Colour Interlayers for Coloured PV

Modules

Markus Babin', Roberto Boccardi’, Aliihsan Bagci', Nanna Lysgaard
Andersen’, Peter Behrensdorff Poulsen’, Sune Thorsteinsson’, Karlis
Petersons®, Leif Yde?, Jan F. Stensborg?®, Catarina G. Ferreira®, Joel D. Cox’,
Irina Vyalih4, Jani Lamminaho’®, Morten Madsen?
I DTU, Roskilde, Denmark; 2 Stensborg, Roskilde, Denmark; 3 SDU, Odense, Denmark; *
SDU, S¢nderborg, Denmark

3AV.2.22 Diagnosing Potential Induced Degradation in Crystalline Silicon Photovoltaic
Modules

Aysha Mahmood', Rodrigo del Prado Santamaria’, Thpger Kari', Peter B.
Poulsen’, Sergiu V. Spataru’
' DTU, Roskilde, Denmark

3AV.2.25 On-Site Evaluation of Oxygen-Plasma Treated Glass Surfaces for Anti-
Soiling Properties

Brahim Aissa’, Ayman Samara®

I QEERI, Doha, Qatar; > HBKU, Doha, Qatar

3AV.2.27 Performance, Abrasion Resistivity and Anti-Soiling Testing of Innovative,
Nanostructured Anti-Reflection Coatings under Controlled and Standardized
Conditions

Charlotte Pfau', Guido Willers', Christos Allagiannis®, loannis Arampatzis?,
Marko Turek’
! Fraunhofer CSP, Halle (Saale), Germany; > Nanophos, Lavrio, Greece

3AV.2.30 Development of Encapsulant-Less Crystalline Silicon Photovoltaic Modules
and Their Durability Against Potential-Induced Degradation

Keisuke Ohdaira’, Shuntaro Shimpo', Huynh Thi Cam Tu'
! JAIST, Ishikawa, Japan
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3AV.2.35 Evaluation of the Impact of the UV Excitation Intensity on the Ultraviolet
Fluorescence Measurement System for Photovoltaics
Zonghan Jiang!, Carlos Meza', Hugo Sanchez!, Ralph Gottschalg’
! Anhalt University of Applied Sciences, Koethen, Germany

3AV.2.36 How to Mount PV Modules: the Effect of Different Clamping Configuration

on Mechanical Stresses in PV Modules

Pascal Romer', Andreas J. Beinert!, Charlotte Hasselblatt', Cornelius Herr!

! Fraunhofer ISE, Freiburg, Germany

3AV.2.40 FMEA Based Degradation Rate Evaluation to Study Impact of Different
Failure Modes as Function of Mission Profiles
Bengt Jaeckel’, Baloji Adothi?, Vivian Alberts®, Matthias Pander’
! Fraunhofer CSP, Halle (Saale), Germany; > DEWA, Dubai, United Arab Emirates; 3
DEWA, Dubai, United Arab Emirates

3AV.2.42 Numerical Simulation of the Bypass Diode Failure Resistance and those
Power Consumption in a Photovoltaic Solar Module with Failed Bypass
Diode

Ibuki Kitamura’, Toshiyuki Hamadda', Ikuo Nanno?, Norio Ishikurd’,
Masayuki Fujii*, Shinichiro Oke’
! Osaka Electro-Communication University, Osaka, Japan; ?> Yamaguchi Gakugei University,
Yamaguchi, Japan; 3 Yonago College, Tottori, Japan; * Oshima College, Yamaguchi, Japan;
3 Tsuyama College, Okayama, Japan

3AV.2.45 Impact of the Material Combination on the Barrier Properties and their
Stability in the Course of Accelerated Weathering
Daniel Schiisler!, Patrick Wessel', Michael Wendt', Anton Mordvinkin'
1 Fraunhofer CSP, Halle, Germany

3AV.2.46 Investigation of Thermo-Mechanical Behavior of Encapsulation Materials
used in Solar Panel Production
Umran Dilmac', Merve Corakz, Meric Caliskan Arslan’, Yildirim Aydogdu3
1 Kalyon PV, Ankara, Tiirkiye; 4 Kalyon PV, Ankara, Tiirkiye; } Gazi University, Ankara,
Tiirkiye

3AV.2.49 UV Exposure of Glass/Glass Coupons with Edge Seal and Different
Encapsulants

Chiara Barretta', Lisa Meinhart', Andreas Brandstitter’, Dieter Geier’,

Roland Einhaus®, Abdulkerim Gok?, Gernot Oreski'

I PCCL, Leoben, Austria; * Lenzing Plastics, Lenzing, Austria; 3 ZSW, Stuttgart, Germany; 4
Gebze Technical University, Gebze, Tiirkiye

3AV.2.50 Material Screening for the Development of a Photovoltaic Module Using
Biodegradable Materials from Renewable Raw Materials

Matthias Pander', Ringo Koepge', Bengt Jaeckel', Anton Mordvinkin’
I Fraunhofer CSP, Halle (Saale), Germany

3AV.2.51 Failure Mode Analysis of Austria&apos;s First Road-Integrated Photovoltaic
System

Alexander Erber!, Bernhard Grasel’
! University of Applied Sciences Vienna, Vienna, Austria

3AV.2.52 Effects of Encapsulant-Backsheet Combinations on Durability of Optical
Properties
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Jishnu Ramachandran Nair', Daniel Schuesler', Michael Wendt', Ralph
Gottschalg], Anton Mordvinkin'
! Fraunhofer CSP, Halle, Germany

3AV.2.53 PID Outdoor Measurements, a New Test Setup

Jorg Kirchhof'
I'F raunhofer IEE, Kassel, Germany

3AV.2.54 Coatings or Tapes? Imaging Methods to Show the Successful Repair of
Backsheet Cracks
Raffael Schifferegger’, Yuliya Voronko!, Anika Gassner!, Gabriele C. Eder’,
Eric Tilly?
" OFI, Vienna, Austria; 2 ENcome Energy Performance, Klagenfurt, Austria

3AV.2.57 Effect of Weight Percent Graphene on Barrier Properties of Ethelyne Vinyl
Acetate (EVA) for Improved Photovoltaic Module Packaging Reliability
Emeka H. Amalu’, Oluwagbemiga A. Fabunmi', David J. Hughes', Yongxin
Pcmg’, Michael Short’
I Teesside University, Middlesbrough, United Kingdom

3AV.2.58 Tests beyond Standards on Bifcacial PV Modules with Transparent
Backsheets
Alessandro Anderlini’, Angelika Beinert’, Ingrid Hiéidrich?, Luigi

D&apos;arco’
I Coveme, Gorizia, Italy; > Fraunhofer ISE, Freiburg, Germany

Visual SESSION 3AV.3 PV Modules Performance: Testing, Modelling
Techniques and Outdoor Performance

3AV.3.1 Enhanced Performance of PV Modules using Hierarchically Structured Glass
in Different Climatic Conditions

Cristina Leyre Pinto’, Jaione Bengoechea]
! CENER, Sarriguren-Navarra, Spain

3AV.3.9 A Data-Driven Calibration of the FEM Temperature Model with Wind
Direction Input

Anastasios Kladas', Bert Herteleer', Jan Cappelle’
! KU Leuven, Leuven, Belgium

3AV.3.13 Areal Cell Temperature Monitoring Using Array of In-Laminate Integrated
Sensors for Partial Shading Detection
Seyed Mojtaba Sadati Faramarzi', Georgi H. Yordanov', Arvid van der
Heide?, Jan Genoe', Jef Poortmans’
' KU Leuven, Leuven, Belgium; 2 imec, Leuven, Belgium

3AV.3.14 Maximum Power Output Predicting Algorithm of Solar Modules Based on
Artificial Intelligence Technology
Ju-Hee Kim!, Joonyoung Jeon!, Yong Hyun Kim'
I KOPTI, Gwangju, South Korea

3AV.3.16 A Parametric Approach for Estimation of PV Short-Circuit Current

Sergiu Mihai Hategan', Marius Paulescu’
I West University of Timisoara, Timisoara, Romania
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3AV.3.22 Comparison of Changes in the Parameters of Five PV Module Types after
one Year in the Swiss Jura Mountains

Donat Hess', Fabio Panduri', Matthias Burri’, Christof Bucher', Mauro
Caccivio®, Gabi Friesen?
! BFH, Burgdorf, Switzerland; > SUSPI, Mendrisio, Switzerland

3AV.3.25 Accurate Energy Performance Model for Bifacial PV Modules

Kristijan Brecl!, MatevZ Bokali¢, Marko T opic” . Antonin Faes®

! University of Ljubljana, Ljubljana, Slovenia; > CSEM, Neuchdtel, Switzerland
3AV.3.28 Uncertainty Assessment in the Measurement of Solar Cells under Standard

Test Conditions

Yating Zhang’ , Wenhao Xu', Qi Gao', Giorgio Bardizza?, Werner

Herrmann®, Christos Monokroussos’

! TUV Rheinland, Shanghai, China; > TUV Rheinland Energy, Cologne, Germany
3AV.3.29 Stabilization of Field-Aged Crystalline PV Modules Before STC Power

Determination

Soha Essbai', Marcus Rennhofer] . Ankit Mittal', Gusztdv Ujvciri’ , Thomas

Weber?, Brian Azzopardi3

! AIT, Vienna, Austria; > PI Berlin, Berlin, Germany, 3 FIR Malta, Valetta, Malta
3AV.3.30 AC/DC Electroluminescence. The War of the Currents

Mario Martinez', Sergio Suarez', Daniel Villoslada', Jose Manuel Rivas’,
Sofia Rodriguez-Conde’
I Enertis Applus, Madrid, Spain
3AV.3.31 Evaluation of the Contact Quality in Silicon Solar Cells and Modules Using
LBIC Phase Mapping
Majid Salari!, Jonas Buddg&rdz, Markus Rinio’
! Karlstad University, Karlstad, Sweden; ? StickySolarPower, Sollentuna, Sweden
3AV.3.32 Nomenclature and Description of EL Observations: Cell Cracks and Other
Findings
Bengt Jaeckel', Matthias Pander', Paul Schenk!, Aswin Linsenmeyerz, Jochen
Kirch’
'R raunhofer CSP, Halle (Saale), Germany; 2 Sunset Energietechnik, Adelsdorf, Germany; 3
Ing.-Biiro Jochen Kirch, Leeder, Germany
3AV.3.38 Daylight Electroluminescence Inspection of PV Panels On-site vs. Traditional
EL Inspection with Silicon Cameras

Luis Alberto Carpinterol, Diego Gonzalez-F rancés’, Kabir Paul Sulcd?,
Cristian Terrados?, Carmelo de Castro®, Victor Alonso?, Miguel Angel
Génzalez Rebollo?, Oscar Mdrtinez’
I Cobra Instalaciones y Servicios, Madrid, Spain; ? University of Valladolid, Valladolid,
Spain

3AV.3.39 Photovoltaic Module Array Luminescence Image Preprocessing: Heuristic
Algorithms for Perspective Correction and Cell Segmentation

Brendan Wrightl, Ali Shakiba', Rama Sharma', Ziv Hameiri'
LUNSW, Sydney, Australia

3AV.3.42 Comparing Measured PV Module Power to Nameplate Values
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Frank Weinrich!, Stefan Riechelmann', Laura Stenzig', Stefan Winter'
! PTB, Braunschweig, Germany

3AV.3.44 Finding the Cell to Module Performance Values for Industrial TOPCon and
HIJT Technologies

Sraisth!, Hardik Gohil', Mehul Raval’, Wolfgang Jooss'
I RCT Solutions, Konstanz, Germany

3AV.3.45 The Impact of Module Degradation on the Economics of PV Projects

Harry Apostoleris', Baloji Adothu', Bengt Jaeckel?, Gerhard Mathiak',

Sgouris Sgouridis’

! DEWA R&D, Dubai, United Arab Emirates; 2 Fraunhofer CSP, Halle (Saale), Germany
3AV.3.50 Improved Sampling of IV Measurements

Maximilian Schonau', Elisabeth Schénauw’, Darwin Daume’®, Markus
Panhuysen', Achim Schulze®, Bernd Hiittl?, Dieter Landes®
! smartblue, Munich, Germany; ?> Catholic University Eichstitt-Ingolstadt, Eichstiitt,
Germany; 3 Coburg University of Applied Sciences, Coburg, Germany; * Rosenheim
University of Applied Sciences, Rosenheim, Germany

3AV.3.52 Enhancing Production Forecasting of Grid-Connected PV Strings Operating
under Semi-Arid Climate Conditions

Khadija El Ainaoui’', Mhammed Zaimi', Imane Flouchi®, Said Elhamaoui?,
Yasmine El Mrabef?, Abdellatif Ghennioui®, El Mahdi Assaid’
! University of Chouaib Doukkali, El Jadida, Morocco; > Green Energy Park, Ben Guerir,
Morocco

3AV.3.53 Evaluation of the Glare Function and Description of Key Measurement
Procedures

Wolfgang Nemitz', Roman Trattnig!, Jakob Zehndorfer’, Markus Babin®,
Lukas Plessing®

! Joanneum Research, Weiz, Austria; 2 Zehndorfer Engineering, Klagenfurt, Austria; 3DTU,
Roskilde, Denmark; * TPPV, Vienna, Austria

Oral SESSION 3BO.11 Reliability of PV Modules: The Impact of Solar Cell

Technology

3BO0.11.1 Reliability of Commercial TOPCon PV Modules — An Extensive
Comparative Study

Paul Gebhardt', Jochen Markert!, Ulli Kréilingl, Esther Fokuhl', Ingrid
Haedrich’, Daniel Philipp’
I Fraunhofer ISE, Freiburg, Germany

3B0.11.3 Study and Mitigation of Moisture-Induced Degradation in Silicon
Heterojunction Solar Modules

Lucie Pirot-Berson', Romain Couderc', Romain Bodeux?, Frédéric Jay’,
Julien Dupuis’
I'CEA, Le Bourget-du-Lac, France; *> IPVF, Palaiseau, France; > EDF, Moret Loing et
Orvanne, France

3BO0.11.4 Investigation of Potential-induced Degradation and Recovery in Perovskite
Minimodules
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Junchuan Zhang', Haodong Wu', Yi Zhang’, Fangfang Cao’, Zhiheng Qiu’,
Minghui Li', Xiting Lang', Yongjie Jiang', Yangyang Gou', Xirui Liu’,
Abdullah M. Asiri®, Paul J. Dysonz, Mohammad Khaja Nazeeruddin®, Jichun
Ye!, Chuanxiao Xiao'

' CAS, Ningbo, China; > EPFL, Lausanne, Switzerland; > KAU, Jeddah, Saudi Arabia

Oral SESSION 3B0.12 Reliability of PV Modules: The Impact of Polymers

3B0.12.4 Recent Developments in PV Module Backsheets - What Do We Really Know 809
about Them?

Gernot Oreski', Chiara Barretta’', Karl-Anders Weiﬁ2
! PCCL, Leoben, Austria; > Fraunhofer ISE, Freiburg, Germany

Oral SESSION 3BO.14 Failure Modes and Degradation Mechanisms in PV
Modules

3B0.14.2 Analyses of Glass Quality and its Influence on Mechanical Stability of Large 812
Area PV Modules

Jochen Markert', Aditya Girish Belawadi’, Pascal Romer', Frank Ensslen’,
Enzo Job!, Ingrid Hiidrich', Daniel Philipp’, Tobias Rist’
! Fraunhofer ISE, Freiburg, Germany, ? Fraunhofer INM, Freiburg, Germany
3B0.14.3 Polarization-Type Potential-Induced Degradation in Bifacial PERC Modules 826
in the Field

Peter Hacke', Cecile Molto?, Dylan J. Colvin?, Ryan Smith®, Farrukh Ibne
Mahmood’, Fang Li*, Jaewon OR, Govindasamy Tamizhmani®, Hubert
Seigneurz, Christopher DiRubio®, Matthew Gardeski®
I'NREL, Golden, United States of America; > FSEC Energy Research Center University of
Central Florida, Cocoa, United States of America; 3 Pordis, Austin, United States of
America; * ASU, Mesa, United States of America; ° University of North Carolina, Charlotte,
United States of America; S First Solar, Tempe, United States of America
3B0.14.5 LeTID in Real Life: The Relevance and Importance of Accelerated Tests and 834
Treatments

Alison Ciesla', Arastoo Teymouri’ , Petra Manshanden?, Alvin Mo', Astrid
Gutjahrz, Moonyong Kim', Li Wangl, Catherine Chan', Ran Chen’, Gianluca
Coletti!, Jakob Jan Dijksterhuis3, Bas Van Aken?

I'UNSW, Sydney, Australia; > TNO, Petten, The Netherlands; 3 Elsun, Roden, The
Netherlands

3B0.14.6 Towards Establishing Criteria for Electrical Safety in Second-Use 846
Photovoltaic (PV) Modules

Tadanori Tanahashi', Takashi Qozeki'
! AIST, Koriyama, Japan

Oral SESSION 3BO0.15 Reliability of PV Modules: Testing and Modelling
Approaches



3B0.15.2 Material Selection and Novel Reliability Testing for Floating Photovoltaic
Modules

Nikoleta Kymnaki] , Arvid van der Heide', Hamed Javanbakht Lomeri’,
Ismail Kaaya] , Sara Bouguerra] , Jens D. Moschner?, Arnaud Morlier',
Michaél Daenen’
! Hasselt University, Genk, Belgium; > KU Leuven, Leuven, Belgium

3B0.15.3 Outdoor Accelerated Ageing Test Using Additional Thermal and
Thermomechanical Stresses

Ebrar Ozkalay’ , Gabi Friesen', Alessandro Virtuani’, Mauro Caccivio’,
Christophe Ballif
I SUPSI, Mendrisio, Switzerland; > CSEM, Neuchdtel, Switzerland; > EPFL, Neuchdtel,
Switzerland

3B0.15.4 Development of PV Module Hot Desert Test Cycle Protocol Extended Failure
Modes and Effective Analysis

Baloji Adothu!, Jim Joseph John', Gerhard Mathiak’, Vivian Alberts’, Bengt
Jiickel?, Ralph Gottschalgz, Narendra S Shiradkar®, Amir A. Abdallah®, Juan
Lopez Garcia®, Michael Salvador’, Bram Hoex®, Hussein A Kazen?’,

Muhammad Ashraful Alam®

! DEWA, Dubai, United Arab Emirates; > Fraunhofer CSP, Halle, Germany; * IIT Bombay,
Mumbai, India; * QEERI, Doha, Qatar; > KAUST, Thuwal, Saudi Arabia; ® UNSW, Sydney,
Australia; 7 Sohar University, Sohar, Oman; ¢ Purdue University, West Lafayette, United
States of America

3B0.15.6 Solar Cell Crack Image Generation for Power Loss Prediction

Norman Jost', Emma Cooper’, Benjamin G. Pierce', Brandon Byford', Ojas
Singh!, Jennifer L. Braid’

! Sandia National Laboratories, Albuquerque, United States of America
Oral SESSION 3CO0.10 Materials and Processes for PV Modules

3C0.10.1 Benchmarking of Encapsulant Materials for c-Si/Perovskite Tandem Modules

Petra Christifl!, Chiara Barretta', Marcel Kiihne®, Frans Opden Buijsch’,
Sem Sals’, Quentin Jeangr0s3, Bernd Stannowski*, Gernot Oreski’
' PCCL, Leoben, Austria; > Hanwha Q CELLS, Thalheim, Germany, 3 The Compound
Company, Geleen, The Netherlands; * HZB, Berlin, Germany

3C0.10.2 Reliability Studies of PV Minimodules Using an Ethylene — Butyl Acrylate
(EBA) Based Encapsulant and High Efficiency n-Type PV Cells
Ignacio Fidalgo', Inmaculada Campoy Felipe®, Andreas Halm®

I Polaris Open Innovation, Oviedo, Spain; 2 Repsol Quimica, Madrid, Spain; 3 ISC Konstanz,
Constance, Germany

3C0.10.4 Reducing Process Time of PV Module Lamination by Using Double-Side
Heating System
Sraisth’, Djamel Eddine Mansour?, Aksel Kaan OZ%, Paul Gebhardt?, Daniel

Klaus®, Christine Wellens?
! RCT Solutions, Constance, Germany; > Fraunhofer ISE, Freiburg, Germany; *> Robert
Buerkle, Freudenstadt, Germany
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Oral SESSION 3CO0.11 Emerging Interconnection Technologies

3C0.11.2 Design Roadmap to Modules with 24 % Efficiency

Max M ittag’ . Christian Reichel’, Alexander Protti’, Dirk Holger Neuhaus’
! Fraunhofer ISE, Freiburg, Germany

3CO0.11.3 Effect of Lowering Curing Temperature of Electrically Conductive Adhesives

on Ribbon Connected Solar Cells

Veronika Nikitina', Tim Riehle!, Leonhard Bock', Torsten Ré)])’ler]
! Fraunhofer ISE, Freiburg, Germany

3C0.11.5 To Bypass or Not to Bypass: Integrating and Evaluating Parallel Connections

and Bypasses in c-Si PV Laminates

Tom Borgers’ , Jonathan Govaerts', Hamed Javanbakht Lomeri’, Apostolos
Bakovasilis', Rik Van Dyck] , Bart Reekmans', Hariharsudan
Sivaramkrishnan Radhakrishnan’, Jef Poortmans’, Manuel Van den Storme

Guy Van den Storme*
Uimec, Genk, Belgium; > VdSWeaving, Oudenaarde, Belgium

2

bl

Oral SESSION 3DO.12 Low Environmental Impact Module Design and
Technologies

3DO0.12.1 Steps Towards a 100% Renewable Material Solar Module: Evaluating
Material Substitutions for Encapsulation and Interconnection
Ringo Koepge', Matthias Pander', Anton Mordvinkin', Stephan Grofer!
1 Fraunhofer CSP, Halle (Saale), Germany

3D0.12.2 New Encapsulant for PV Modules Designed for Recycle: A Lab Scale
Prototype

Margot Landa’, Alexis Brastel?, Eeva Mofakhami’ , Timea Bejat’ , Pierre
Piluso’
' CEA-INES, Le Bourget-du-Lac, France; 2 CEA Liten, Grenoble, France

3D0.12.3 Laser-Assisted Delamination for Si Modules Recycling

Remi Aninat', Maarten van der Vieuten', Johan Bosman', Henri Fledderus®,
Anne Biezemans', Jodo Gomes’, Veronique Gevaerts', Ando Kuypers’ ,
Mirjam Theelen’
'TNO, Eindhoven, The Netherlands; > TNO, Eindhoven, The Netherlands

3DO0.12.4 Innovative Design-for-Recycle for Critical Material-Free Interconnection of
PV Modules

Antoine Perelman’, Vincent Barth', Fabien Mandorlo®, Eszter Voroshazi'
I CEA-INES, Le Bourget-du-Lac, France; > INSA, Lyon, France

3D0.12.5 Bifacial Lightweight Solution without Glass
Alicia Buceta', Ana Belén Cueli’, Miguel Aguirre], Ana Linares®, Elena

Llarend®, Silvia Cal’, Jaione Bengoecheal
I"CENER, Sarriguren, Spain; > ITER, Granadilla de Abona, Spain

3D0.12.6 Development of Novel Frontsheets with Protective Coatings to Increase the
Durability and Reliability of Glass-free Lightweight PV Modules
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Yuliya Voronko', Gabriele C. Eder', Elisabeth Reiser’, Markus Babin’,

Gernot Oreski*
" OFI, Vienna, Austria; > KANSAI HELIOS, Vienna, Austria; > DTU Electro, Roskilde,
Denmark; * PCCL, Leoben, Austria

Oral SESSION 3D0.16 PV Module Assessment and Classification

3D0.16.3 Quantitative Description of the Quality of Daylight Electroluminescense 974
(dEL) Images Against Dark Room EL Images

Kabir Paul Sulca’, Carmelo de Castro’, Diego Gonzdlez-F rancés’', Cristian
Terrados’, Julidn Anayal, Victor Alonso’, Miguel Angel Gonzdlez!, Oscar
Mdrtinez'
! University of Valladolid, Valladolid, Spain

3D0.16.4 Photovoltaic Cell Defect Classification from Luminescence Images: 980

Embedding and Clustering with Unsupervised Machine Learning

Brendan Wright’ , Rama Sharma’, Ziv Hameiri'

' UNSW, Sydney, Australia
3D0.16.5 Daylight Photoluminescence of Silicon Solar Panels in Operation by 983
Electrical Modulation

Cristian Terrados’, Diego Gongzdlez-Francés', Kabir Paul Sulca’, C. de
Castro’, Miguel Angel Gonzdlez!, Oscar Martinez!
I University of Valladolid, Valladolid, Spain

Oral SESSION 3DO0.17 Outdoor Performance and Energy Yield Estimation

3DO0.17.1 PV Module Degradation in Hot Deserts: Laboratory and Outdoor Data 988
Analysis
Gerhard Mathiak', Shahzada Pamir Aly’ , Kaushal Chapaneril , Baloji
Adothu!, Jim Joseph John'
! DEWA R&D Center, Dubai, United Arab Emirates

3D0.17.2 Incidence Angle Effect: Results of an Interlaboratory Comparison of 995
Measurements on Commercial-Size Modules

Mauro Pravettoni', Min Hsian Saw’, Giorgio Bardizza?, Giovanni Bellendd®,
Romain Couderc?, Gabi Friesen®, Werner Herrmann?, Shin Woei Leow”,
Stefan Riechelmann®, Flavio Valoti®, Arvid van der Heide’, Frank Weinrich®,

Stefan Winter®

LTI, Abu Dhabi, United Arab Emirates; > TUV-Rheinland, Cologne, Germany,; °> SUPSI,
Mendrisio, Switzerland; * CEA, Le Bourget-du-lac, France; > SERIS, Singapore, Singapore; %
PTB, Braunschweig, Germany; ’ imec, Genk, Belgium

3D0.17.3 Climate Specific Energy Rating (CSER) Analysis of Outdoor PV Field Data 999
Ismael Medina', Teodora S. Lyubenova’ , Ewan Dunlopl

I European Commission JRC, Ispra, Italy
3DO0.17.4 Module Parameters Extraction for Assessing Photovoltaic Energy Yield: A 1005
Comparative Approach



Ahmad Hashem’, Hugo Sanchez?, Frank Xu’, SL. Mortazavifarl, Christos
Monokroussos’, Ralph Gottschalg4
! Anhalt University of Applied Sciences, Koethen, Germany; > Anhalt University of Applied
SciencesUniversity of Applied Sciences, Kothen, Germany; ° TUV Rheinland, Shanghai,
China; * Anhalt University of Applied Sciences, Kéthen, Germany

3DO0.17.5 Performance and Degradation Evaluation of C-Si Modules Under Different
Open-Rack and Residential Mounting Configurations

Gabi Friesen', Ebrar Ozkalay', Mauro Caccivio’

! SUPSI ISAAC, Mendrisio, Switzerland
Oral SESSION 3DO0.19 Modelling Techniques for PV Modules

3D0.19.1 An Accurate Data-Driven Physical Model for Bifacial PV Power Estimation
Ali Sohani', Marco Pierro®, David Moser?, Cristina Cornaro’

I University of Rome Tor Vergata, Rome, Italy; 2 Eurac Research, Bolzano, Italy
3D0.19.2 Comparative Analysis of Temperature Estimation Models in Bifacial
Photovoltaic Modules

Aline Kirsten Vidal de Oliveira’', Marilia Braga], Isadora Maciel Queirozl,
Helena Naspolini], Ricardo Riither'
'UFSC, Floriandpolis, Brazil

3D0.19.5 Apparent Intensity Dependence of Shunts in PV Modules - Revision of the
Shunt Parameterization in the De Soto Model and PVsyst

Nils-Peter Harder', José Cano Garcia’
1 TotalEnergies, Palaiseau, France

Oral SESSION 3D0.20 Shading and Soiling on PV Modules

3D0.20.2 Correlating Field Experimentation and Image Analysis for the Assessment of
Induced Losses from Thin Object Shading on Photovoltaic Sources
Matthew Axisa', Luciano Mule&apos;Stagno' , Marija Demicoli’
I University of Malta, Marsaxlokk, Malta

3D0.20.3 Laboratory Intercomparison on a Shading Resistance Classification of PV
Modules

Stefan Riechelmann', Hendrik Stréiter', Laura Stenzig] , Giorgio Bardizzd?,

Werner Herrmann®, Ebrar Ozkalay3, Gabi Friesen®, Ozcan Bazkir?,

Alexandra Schmid’, Stefan Winter!

! PTB, Braunschweig, Germany; > TUV Rheinland, Cologne, Germany; > SUPSI, Manno,

Switzerland; * TUBITAK, Ankara, Tiirkiye; > Fraunhofer ISE, Freiburg, Germany
3D0.20.4 Exploring Dust Particle Properties and PV Soiling Mapping: a Case Study in

the Arid Landscape of a Desert Environment

Brahim Aissa’, Atef Zekri?, Mosab I. A. Kareem Subeh’
I QEERI, Doha, Qatar,; > HBKU, Doha, Qatar

3D0.20.6 PV Module Cleaning under Hot Desert Conditions
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3EO.1.2

3EO.1.3

3EO.1.5

3EO.1.6

4A0.7.1

4A0.7.2

4A0.7.3

Gerhard Mathiak’, Afra Seentakath!, Nithin Sha', Shashank Suvarn’,
Prashanth Gabbadi’, Arumugham Muthusamy], Nabeel Ibrahim’, Kaushal

Chapaneri’
! DEWA R&D Center, Dubai, United Arab Emirates

Oral SESSION 3EO.1 In Field Characterisation of PV Modules | BoS
Components in Operation

From Fab to Field - Quality Control with a Mobile PV Laboratory

Magnus Herz!, Hamza Maaroufi', Giorgio Bardizza®
I TUV Rheinland, Cologne, Germany, 2 TUV Rheinland, Milan, Italy

Reduction of Uncertainty of Outdoor PV Module Characterization: Test Field
Experiences

Mariella Rivera', Christian Reise’
! Fraunhofer ISE, Freiburg, Germany

MPP Tracking Losses of Module Level Power Electronics at Partial Module
Shading

Franz P. Baumgarmerl, Markus Klenk', Adrian Widler!, Linus Baumann
I ZHAW, Winterthur, Switzerland

Improvement of Tracking Algorithms using Machine Learning

1

Sarra Ben Brahim', Kai Saegebarth!, Martin Dennenmoser?, Alsayed
Algergawy’

! BayWa r.e., Munich, Germany; > BayWa r.e., Freiburg, Germany; ° University of Passau,
Passau, Germany

Oral SESSION 4A 0.7 Advanced O&M Strategies and Methods

Best Practice Guidelines for the Use of PV System KPIs

Sascha Lindig], Magnus Her7?, Julidn Ascencio-Vdsquef, Marios Theristis?,
Bert Herteleer’, Julien Deckx®, Kevin Anderson’, Karel De Brabandere®, Erik
Stensrud Marstein®

I UNIVERS, Munich, Germany; > TUV Rheinland, Cologne, Germany; > UNIVERS,
Redwood, United States of America; * Sandia, Albuquerque, United States of America; S KU
Leuven, Leuven, Belgium;  3E, Brussels, Belgium,; ” NREL, Golden, United States of
America; ® IFE, Lillestrom, Norway

Hybrid Decision Support System: a Framework for Data-Driven
Troubleshooting and Reporting

Sandra Gallmetzer', Mousa Sondoqah], Pablo Sebastian Enriquez Pae??,
Atse Louwen', David Moser’

I EURAC Research, Bolzano, Italy; > BayWa r.e., Rome, Italy

Identifying Distinct Performance Patterns in Utility-Scale Photovoltaic Plants
Using an Unsupervised Machine Learning Model

Ali Shakiba', Brendan Wright], Ziv Hameiri'
T UNSW, Sydney, Australia
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4A0.7.5

4A0.7.6

4A0.8.1

4A0.8.2
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Bergpob Viriyaroj', Sami Jouttijirvi’, Matti Jinkdld', Kati Miettunen®

! Aalto University, Espoo, Finland; *> University of Turku, Turku, Finland

Reducing the Angular Colour Dependence of Building Integrated
Photovoltaic Modules Based on Optical Interference Coatings

Chang Chuan You', Ornulf Nordseth!, Arne Ropyset 2 Tore Kolds®
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4CV.1.4 Hindcasting Solar Irradiance by Machine Learning using Photovoltaic Data 1509

Maximilian Schonau’, Darwin Daume?, Markus Panhuysen’ | Tristan Kreller?,

Joseph Jachmann®, Achim Schulze®, Bernd Hiittl’, Dieter Landes®
! Smartblue, Munich, Germany; > Coburg University of Applied Sciences, Coburg, Germany;
3 Rosenheim Technical University of Applied Sciences, Rosenheim, Germany

4CV.1.5 Climate Clustering for Photovoltaic Interest 1514
Anastasios Kladas', Karel Lagast', Bert Herteleer', Jan Cappelle’

' KU Leuven, Leuven, Belgium
4CV.1.6 Advancing Solar Resource Data: the Validation Journey of 3E&apos;s 1516
Satellite-Based Irradiation Data

Philippe Malcorps', Gofran Chowdhury'
! 3E, Brussels, Belgium



4CV.1.8 Resource-Efficient PV Energy Yield Nowcasting with Sky Images: a Hybrid
Global Annealing Schedule

Markos Kousounadis-Knousen', Apostolos Bakovasilis®, Francky Catthoor’,
Pavlos Georgilakis'
I NTUA, Athens, Greece;  imo-imomec, Genk, Belgium;
4CV.1.9 Variability of Solar Radiation in the Context of a Flat Region Highly Loaded
with Aerosols
Dunia A. Bachour', Daniel Perez-Astudillo’
! QEERI, Doha, Qatar
4CV.1.10 Towards Climate-Neutral Energy: Assessing Equations for Optimization of
Photovoltaic Production Estimates

3 imec, Leuven, Belgium

Mahesh Sutariyal, Luiz Fonsecd’, Raphael Abrahdo’, Haresh Vaidya’
! University of Applied Sciences, Feuchtwangen, Germany; ? Federal University of Paraiba,
Jodo Pessoa, Brazil

4CYV.1.14 Irradiance Transposition and Reflections in BIPV Installations

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

4CV.1.21 Irradiance Modeling for Integrated PV with OpenStreetMap
Michael Gordon’, Evgenii Sovetkin', Bart E. Pieters', Andreas Gerber'

! Forschungszentrum Jiilich, Jiilich, Germany
4CV.1.23 Availability of Solar Energy on Vehicle Roofs in German Road Network;
Validation of Surface Structure Data for Shadow Loss Modelling

Christian Braun', Alexander Kleinhans', Christian Schill’, Elke Lorenz’,
Felix Basler', Martin Kaiser', Nicolas Holland'
! Fraunhofer ISE, Freiburg, Germany

4CYV.1.25 Physics Informed Graph Neural Networks for Multi-Site Solar Forecasting

Jelena Simeunovic’, Baptiste Schubnel’, Pierre-Jean Alet', Pascal Frossard®,
Rafael E. Carrillo’
I CSEM, Neuchdtel, Switzerland; > EPFL, Lausanne, Switzerland

4CYV.1.27 Dimensionality Reduction of Environmental Data for Long-Term PV
Performance Analysis Using Graph Based Methods
Srijani Mukherjee', Laurent Vuillon®, Denys Dutykh’, loannis Tsanakas’
I'"CEA, Le Bourget-du-Lac, France; > CNRS, Chambéry, France; °> Khalifa University, Abu
Dhabi, United Arab Emirates

4CV.1.28 Statistical Methods for Monitoring Pyranometer Drift in Solar Radiation
Operational Data
Lucas T. Silva’, Rodrigo S. Queirozl, Nathianne M. Andrade’, Danielle B.
Cavalcante'
I Delfos Energy, Barcelona, Spain

4CV.1.29 Performance Evaluation of Utility-Scale Solar PV Projects in the State of
Gujarat, India
Saurabh Motiwala', Sudarshan Kumar', Ashish Kumar Sharma?, Ishan

Purohit’

I IIT Bombay, Mumbai, India; > University of Petroleum and Energy Studies, Dehradun,
India; ° International Finance Corporation, New Delhi, India
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Oral SESSION 4DO.1 PV System Design and Optimisation

Enhancing Bifacial Gain: Addressing Tracker Installation Challenges for 1565
Optimized Performance

Ismail Kaayal, David Moser?, Richard de Jongl , Olivier Duponl , Arnaud

Morlier!

! Imo-Imomec, Genk, Belgium; 2 Eurac Research, Bolzano, Italy

Assessing the Performance, Reliability, Economic and Environmental Impact 1576
of PV Systems Installation Parameters in Harsh Climates: Case Study Iraq

Mohammed Adnan Hameed', Ismail Kaayaz, Richard de Jong2, Roland

Scheer’, Ralph Gottschalg’

! Fraunhofer CSP, Halle (Saale), Germany, > Imec, Genk, Belgium, > MLU, Halle (Saale),

Germany

A Techno-Economic Comparison Analysis for Optimal PV Revamping 1584
Strategies

Elina Bosch’, Philippe Macé', Caroline Plaza?®, Gaétan Masson’

I Becquerel Institute, Brussels, Belgium; > Becquerel Institute, Lyon, France

Innovative Setups for Photovoltaic Solar Trackers to Really Boost the 1590
Electricity Generation per Square Meter of Occupied Surfaces

Rosario Carbone’, Cosimo Borrello’', Ferdinando Gioia
! University "Mediterranea” of Reggio Calabria, Reggio Calabria, Italy

Oral SESSION 4DO0.2 The Integrated Agrivoltaic Performance: Approaches,
Modelling, Experiences

Europeé&apos;s Agrivoltaic Future: Design of Four Innovative Demonstrators 1596
through Advanced Modeling in the SYMBIOSYST Project

S Prithivi Rajan] , Jesus Robledo’, Jonathan Leloux’, Christian A.
Gueymard], Angelo Pignatelliz, Giovanni Borz’, David Moser’, Ismail
Kaaya", Shu-Ngwa Asad®, Alexandros Katsikogiannis5, Martin Thalheimer®,
Walter Guerra®, Marcel Macarulla’, Irma Roig7, Gil Gorchs’, Niels Groen®,

James MacDonald’, Giuseppe Demofonti'’, Cinja Seick!!, Giacomo Bosco'?

I LuciSun, Brussels, Belgium; > EF Solare, Milano, Italy, > EURAC, Bolzano, Italy; * Imec,
Leuven, Belgium; °> TU Delft, Delft, The Netherlands; ® Laimburg, Laimburg, Italy; 7 UPC,
Barcelona, Spain; 8 KUBO, South Holland, The Netherlands; ° Engie-Lab, Barcelona, Spain;
19 Convert, Roma, Italy; ' Aleo, Prenzlau, Germany; '> Physee, Delft, The Netherlands

Oral SESSION 4DO0.3 The Integrated Agrivoltaic Performance: Different
Climatic Conditions, Crops and Technologies

A Computational Comparison and Validation Between Ray Tracing 1606
Techniques Under Special Light-Sharing Trade off Scenarios in Photovoltaics
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4D0.4.6

4D0.5.2

4D0.5.5

4D0.5.6

Hugo Sdnchez Ortiz!, Roxane Bruhwylerz, Sebastian Dittmann', Nicolas De
Cook?, Carlos Meza', Frederic Lebeau?, Ralph Gottschalg’

! Hochschule Anhalt, Koethen, Germany; 2 Liege University, Gembloux, Belgium
Automatic Agrivoltaic Site Selection: a User-Friendly Interface powered by
AHP Multicriteria Decision-Making

Andressa de Sousa Cardoso’, Alfonso Lopez Ruiz', Maria Isabel Ramos

Galdan', Juan Manuel Jurado', Francisco Ramén Feito Higueruela !
! University of Jaén, Jaén, Spain

Oral SESSION 4DO0.4 Vehicle Integrated PV

SolarMoves: The Impact on Grid Electricity Demand of VIPV

Anna J. Carr!, Ashish Binani', Akshay Bhoraskar?, Oscar van de Water?,
Michiel Zul?, René van Gijlswijk?, Lenneke Slooff-Hoek'

I'TNO, Petten, The Netherlands; > TNO, Den Haag, The Netherlands

Simulation and Concept Evaluation of Extendable Lightweight Photovoltaic
Modules for Vehicle Integration under Wind Loads

Cornelius Herr', Marc Andre Schiiler!, Felix Basler', Christopher Daniel
Joseph], Andreas Beinert', Pascal Romer!, Martin Heinrich’

! Fraunhofer ISE, Freiburg, Germany

VIPV: Urban Shading Effect to Solar Irradiation Estimation Method Using
GIS: Case Study in Fukushima, Japan

Pawita Bunme', Hidenori Mizuno', Takumi Takashima', Takashi Oozeki’
I AIST, Fukushima, Japan

Oral SESSION 4DO.5 Floating, Integrated and Hybrid PV

Exploiting the Full Performance Potential of (Offshore) Floating
Photovoltaics through Thermal Approaches: an Overview of Options

Oscar Delbeke’, Jens D. Moschner', Johan Driesen’
""KU Leuven/EnergyVille, Leuven, Belgium

Performance of Zigzag Photovoltaics Noise Barrier near a Belgian Highway

Sara Bouguerra], Richard de Jongj, Philip Le', Fabio Di Giusto', Fallon
Colberts?, Ismail Kaaya], Nikoleta Kyranakil, Marta Casasola Paesa’, Elke
Deckers', Arnaud Morlier', Michaél Daenen’

! IMO-IMOMEC, Diepenbeek, Belgium; > Zuyd University, Heerlen, The Netherlands
Hybrid (Tandem?) Implementation: Solar Spectrum Splitting PV/CSP for
Thermal and Electrical Energy Harvesting

Jonathan Govaerts', Bart Reekmans', Patrick Choulat’, F ilip Duerinckx’,
Loic Tous’, Bin Luo', Tom Borgersl, Hariharsudan Sivaramakrishnan
Radhakrishnan’, Jef Poortmans’, Hannes Laget’, Qizheng Dou’, Francis
Costa’, Lieven Stalmans’, Ravi Kishore®, Youri Meuret?, Georgi H.

Yordanov?, Jens Moschner?, Tatjana Vavilkin®, Stefan Dewallef’
1

Leuven, Belgium; 3 Soltech, Genk, Belgium

imec, Genk, Belgium; 2 Azteq, Genk, Belgium; 3 Borealis, Beringen, Belgium; 4 KULeuven,
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Visual SESSION 4DV.1 Dual Use (Floating PV, Agrivoltaics, VIPV) and other

Innovative PV Applications

Bifacial Panels for Agrivoltaics and Crop Influence: Expected Benefits

Miguel-Angel Mufioz-Garcia', Maria Beatriz Nieto?, Guillermo Pedro
Moreda', Carmen Alonso-Garcia?®, Luis Fialho®, Fdtima Baptista3

1 UPM, Madrid, Spain; 2 CIEMAT, Madrid, Spain; * University of Evora, Evora, Portugal
Analysis of the Use of Bifacial Solar Panels in Vertical Placement and their
Temporal Coupling in Agrivoltaic Irrigation

Guillermo-Pedro Moreda', Raiil Sanchez-Calvo’, Luis Juana', Delia
Rodriguez-Lucas®, Miguel-Angel Muiioz-Garcia’

'UPM, Madrid, Spain; > Harvard University, Cambridge, United States of America
Design and Methodology for an Agrovoltaic Pilot Project in the Alentejo
Region

Helena Oliveira’, Lisa Bungej, José A. Silva', Luis Fialho', Paulo Infantej,
Pedro Horta'

! University of Evora, Evora, Portugal

Growing Greener. First Step on the Journey to Maximize Agri-Voltaic
Potential. The SYMBIOSYST Project: Monitoring System and Platform

Giovanni Bor7', Enrico Dalla Maria', David Moser', Maitheli Nikam?,
Gofran Chowdhuryz, Alba Perez’, David Caballero’, Niels Groen?, Jennifer
Porter’

! Eurac Research, Bolzano, Italy; * 3E, Brussels, Belgium; ° Universitat Politecnica de
Catalunya, Barcelona, Spain; * KUBO Greenhouse Projects, Monster, The Netherlands, ’
Above Surveying, Colchester, United Kingdom

Assessing the Agrivoltaic Potential in Hot Desert Climates

Juan Lopez—GarciaI, Sachin Jain', Daniel Perez-Astudillo’, Dunia Bachour',

Dhanup Pillai’, Veronica Bermudez-Benito'
! HBKU, Doha, Qatar

4DV.1.10 AgriPV in Norway: Evaluating the Initial Performance and Lessons Learned

Steve Voller!, Marisa Di Sabatino’, Richard J. Rundle-Boggisz, Gaute
Stokkan?
! NTNU, Trondheim, Norway; > SINTEF Industry, Trondheim, Norway

4DV.1.12 Dual-Use Potential of Agrivoltaics in Portugal — a Case Study in Baixo

Alentejo

Cldudia Fernandes', Jose Almeida Silva®, Jeremias dos Santos®, Lisa Bungez,
André Soeiro’, Luis Fialho®, Pedro Horta?, Daniel Albuquerque’, Filipe
Serra’, Diogo Cordeiro®

L EDP NEW, Sacavém, Portugal; 2 University of Evora, Evora, Portugal; * EDP Generation,
Lisbon, Portugal

4DV.1.16 IEA HEV TCP PVPS Task 17: VIPV Business Plan - the Long Way to the

Mass Market

Urs Muntwyler', Eva Schiipbach’
I Dr. Schiipbach & Muntwyler, Bern, Switzerland
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4DV.1.17 Cost-Competitiveness Analysis of Infrastructure Integrated PV

André Penas', Elina Bosch’, Philippe Macé', Gaétan Masson', Caroline

Plaza?, Jose Maria Vega de Seoane’
! Becquerel Institute, Brussels, Belgium; 2 Becquerel Institute, Lyon, France; 3 Becquerel
Institute, San Sebastidn, Spain

4DV.1.22 Sierra Brava Floating Photovoltaic Plant: Real Data vs Simulation Software

Dorivaldo Duarte’, Luis Fialho', Sara Pereira’, José Silva', Manuel

Collares-Pereira’, Pedro Horta', Maria Cebria®, Nerea Vidal®

I University ovaora, Evara, Portugal; 2 ACCIONA Energia, Madrid, Spain
4DV.1.23 Numerical Model for Wave Motions and Loads of Multibody Floating

Photovoltaic Structures

Antonio Mikulié', Ivan Catipovic] , Neven Alujevic’l , Inno Gatin?

! University of Zagreb, Zagreb, Croatia; > Cloud Towing Tank, Zagreb, Croatia
4DV.1.24 Port of Sines Energy Transition: Photovoltaic Solutions Addressing R*

Concept

Joana Correia’, Luis Fialho', José Silva', Pedro Horta'

! University of Evora, Evora, Portugal

4DV.1.27 Accelerate Product Development for PV in Alpine Installations

Anika Gassner!, Ebrar Ozkalayz, Gabriele C. Eder', Gabi Friesen’, Markus
Feichtner’, Mauro Caccivio®, Friedrich Bleicher?
! OFI, Vienna, Austria; > SUPSI PVLab, Mendrisio, Switzerland; * Sonnenkraft Energy, St.
Veit a.d. Glan, Austria; * TU Wien, Vienna, Austria

4DV.1.29 Back Irradiance Measurements and Influence of the Ground Coverage on the
Production of a Bifacial Agrivoltaics System
Diogo Vicente!, Dmitri Boutov', Jodo M. Serra’
! University of Lisbon, Lisbon, Portugal

4DV.1.33 Assessing the Energy Yield and Irradiation Distribution in Fixed and
Tracking Agrivoltaic Orchards

Shu-Ngwa Asa&apos;al, Ismail Kaaya], Olivier Dupon], Richard de Jongl,
Arvid van der Heide', Arnaud Morlier', Hariharsudan Sivaramakrishnan
Radhakrishnan’, Jef Poortmans®, Michael Daenen’
! Hasselt University/Imo-Imomec, Genk, Belgium; > Imo-Imomec, Genk, Belgium
4DV.1.34 Economic Attractiveness of Agrivoltaics in Different Regulation Statuses —
Case Study
Carolina Plaza’, Julien Van Overstraeten®, André Penas®, Elina Bosch’,
Melodie de I’Epine’, Philippe Macé®, Gaétan Masson®
! Becquerel Institute, Lyon, France; > Becquerel Institute, Brussels, Belgium
4DV.1.38 Optimizing Land Productivity with Customized Tracking Algorithms for
Single-Axis Trackers in Agrivoltaic Systems
Gaurang Chhapia', Djaber Berrian', Johannes Linder’
! Belectric, Kolitzheim, Germany
4DV.1.39 Potential and Techno-Economic Feasibility Assessment of Utility-Scale
Floating Solar Photovoltaics (FSPV) in India

Saurabh Motiwala', Sudarshan Kumar', Ashish Kumar Sharma?, Ishan
Purohit’
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I'IIT Bombay, Mumbai, India; > University of Petroleum and Energy Studies, Dehradun,
India; > International Finance Corporation, New Delhi, India

Visual SESSION 4DV .4 PV System Engineering | Control and Systems for
Power Systems with Renewables Integration

4DV.4.1 Assessing Glare Hindrance Three Ways in Fixed Tilt PV Systems

Ashish Binani', Antonius R. Burgers', Kay Cesar', Bas Van Aken'
' TNO, Petten, The Netherlands

4DV.4.3 Complementary Guide for the Electrical Design of Grid-Connected PV
Systems

Bruno Gaiddon!, Marielle Perrin’, Elika Saidi-Chalopinz, Salomé Durand’,
David Gréau®, Dimitri Gagnaire’, Mathieu Mansouri®, Francois Saugues’,

Olivier Verdeil®, Gérard Moiné®
1 Hespul, Lyon, France; 2 Consuel, Paris, France; 3 SER, Paris, France; * Enerplan, La
Ciotat, France; > CEATECH-INES, Le Bourget-du-Lac, France;  CRER, La Créche, France;
7 Stiiubli, Hésingue, France; $ Solarcoop, Mornant, France

4DV.4.5 Increasing the Proportion of Winter Electricity through Design Optimisation
of Photovoltaic Roof Systems

Hartmut Nussbaumer', Roger Hiltebrand', Selina Pfyffer!, Andreas

Dreisiebener?, Markus Klenk'

I ZHAW, Winterthur, Switzerland; > A777 Gartengestaltung, Seuzach, Switzerland
4DV .4.7 Implementation of a Sub-Hourly Clipping Correction in PVsyst

Michele Oliosi', Bruno Wittmer', André Mermoud', Agnes Bridel-Bertomeu’,
Robin Vincent'
! PVsyst, Satigny, Switzerland

4DV .4.10 Highest Energy Yields per Area for PV Systems on Flat Roofs

Hartmut Nussbaumer’, Roger Hiltebrand', Selina Pfyjj‘er’ . Lona Tulinski’,
Janis Preisigl, Markus Klenk'
I ZHAW, Winterthur, Switzerland

4DV .4.12 Impacts of Measures to Achieve Dispatchability on the Cost of PV-BESS
Power Plants

Alex Renan Arrifano Manito', Pedro Torres', Marcelo Pinho Almeidad’,
Gilberto F igueiredo2, José Cesar Almeida’, Roberto Zilles'
!'USP, Sao Paulo, Brazil; * Fluminense Federal University, Niteréi, Brazil; > Mackenzie
Presbyterian University, Sao Paulo, Brazil

4DV .4.13 Analysis of Irradiation Differences on Substring Level of Modules in Solar
Parks
Sascha Eckerter!, Krisztidn Kerekes®, Patrick Mader’, Rainer Merz’

I University of Applied Science Karlsruhe, Ettlingen, Germany, > University of Applied
Science Karlsruhe, Karlsruhe, Germany

4DV .4.14 Using Standard PV Mounting Structures with Spaced Modules in Agrivoltaic
Applications
Alex Renan Arrifano Manito', Marcelo Pinho Almeida ', Bruno Jacomel

Vieira', Maria Cristina Fedrizzi', Roberto Zilles'
" USP, Sdo Paulo, Brazil
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4DV .4.15 Optimization Analysis for the Best Sizing and Operation of Photovoltaic
Generators in Distributed Electricity Systems

Jacopo Baldacci', Ciro Lanzetta', Antonio Piazzi', Nabi Taheri’, Mauro
Tucci?
T'i-EM, Livorno, Italy, > University of Pisa, Pisa, Italy

4DV .4.19 Optimising Solar Asset Performance through Smart Module Installation using
Above’s Digital Twin Technology

Imke Meyer', Chisanupong Thawanyavitchajit’, Inaki Perez’, Will
Hitchcock?, Henrique Balchada®, Jennifer Porter?
! Mott MacDonald, Brighton, United Kingdom; > Mott MacDonald, Bangkok, Thailand; 3
Mott MacDonald, Madrid, Spain; 4 Above Surveying, Colchester, United Kingdom

4DV .4.20 Experimental Comparison of Solar Absorption Characteristics Using
Different Colors
Sedong Kim'
I KITECH, Chungcheongnam-do, South Korea

4DV .4.21 Solar Roof Potential Analysis Case Study: Test Area in South of Germany

Sabrina Krihmer!, Basem Idlbi', Kaouther Belkilani', Dietmar Graeber'
I Ulm University of Applied Sciences, Ulm, Germany

Oral SESSION 4EO.2 Planning of PV Systems | Digital PV

4EO0O.2.1 BIPV and PV in a Multidisciplinary Building Information Modelling (BIM)
Planning and Asset Management System

Astrid Schneider!, Karin Stieldorfl, Christian Schranz', Harald Urban’,
Alfred Waschl’, Markus Feichtner’, Fedele Rende®, Andreas Aiello’, Martin
Hauer®, Kurt Battisti’, Markus Dérn’, Jaqueline Scherret’, Martin
Treberspurg®, Christoph Treberspurg®
!'TU Wien, Vienna, Austria; > buildingSMART, Vienna, Austria; * Sonnnenkraft Energy,
Veith, Austria; * ACCA Software, Bagnoli, Italy; > ACCA Software, Vienna, Austria; °
Bartenbach, Aldrans, Austria; 7 A-Null Development, Vienna, Austria; ¢ Treberspurg and
Partner, Vienna, Austria
4E0.2.2 Assessing Yield Disparities: Anticipated Versus Optimal Rooftop Solar
Photovoltaic Systems and Implications for Prosumer Viability
Dominik Keiner', Dmitrii Bogdanov’ , Stefan Krauter?, Christian Breyer’
I'LUT University, Lappeenranta, Finland; > Paderborn University, Paderborn, Germany
4E0.2.3 Energy Yields and Wind Loads of Alternative PV Designs for Roofs in
Snowy Climates

Maria Svedjeholm’, Josefin Lampa’, Anna Malou Petersson’, Arvid
Olofsson’, Robin Andersson’, Ehsan Fooladgar', Pirjo Estola®, Mattias
Lindh'
I'RISE, Umed, Sweden; * Luled Technical University, Luled, Sweden, 3 Luled Energi, Luled,
Sweden

4E0.2.4 Digital Twin of Photovoltaic Power Plants Considering Spatio-Temporal
Characteristics
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5C04.2

5C0.4.4

5C0O.5.2

5C0O.5.3

5C0O.54

5CO0.6.1

Faruk Ugranli’, Esref Deniz’, Engin Karatepe®

! Izmir Bakircay University, Izmir, Tiirkiye; ? Entegro Enerji Sistemleri, Izmir, Tiirkiye; ° Ege

University, Izmir, Tiirkiye
Fully Privacy Preserving Net-load Prediction with Federated Learning and
Homomorphic Encryption

Grazia Barchi', Mousa Sondogah’, Atse Louwen', David Moser’
' EURAC, Bolzano, Italy

Oral SESSION 5C0.4 PV Module Recycling

Comparative Analysis of Layer Thickness Measurement Methods for
Photovoltaic Modules: a Comprehensive Study

Lukas Neumaier', Martin De Biasio', Gabriele C. Eder®, Anika Gassner®
! Silicon Austria Labs, Villach, Austria; > OFI, Vienna, Austria

Characterization of the Output-Fractions from Different Mechanical PV-
Recycling Approaches

Anika Gassner!, Gabriele C. Eder', Ferozan Azizi?, Sonja Feldbacher’,
Friedrich Bleicher?

L' OF]I, Vienna, Austria; > MUL, Leoben, Austria; > PCCL, Leoben, Austria; * TU Vienna,
Vienna, Austria

Oral SESSION 5CO.5 End-of-Life PV Modules & Ecology

Comparative Analysis of Recycled Content in Metals used for Photovoltaic
Applications
Martina Goverts', Simona Villd?, Mirjam Theelen®

! Eindhoven University of Technology, Eindhoven, The Netherlands; > TNO Energy and
Materials Transition, Eindhoven, The Netherlands

PV Module ID: Data Driven Results to Enable PV Circularity and Address
Toxicity Concerns

Taylor L. Curtis', Ashley Gaulding', Ligia Smith’
! NREL, Golden, United States of America

Standardisation Activities on the Reuse of PV Modules in IEC TC82

Arvid van der Heide', Serge Noels?, Jan Clynckez, Rich Strémberg3
! imec/imo-imomec, Genk, Belgium; 2 PV CYCLE, Brussels, Belgium; 3 University of Alaska
Fairbanks, Fairbanks, United States of America

Oral SESSION 5CO0.6 Life Cycle Assessment of PV

Sustainability Improvement of C-Si PV Manufacturing through Technology
Choices
Moritz Fath!, Mehul Raval', Wolfgang Jooss', Peter Fath'

' RCT Solutions, Constance, Germany
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5C0.6.3

5C0.6.4

5C0.6.5

5C0O.6.6

SCP.1.2

A Simplified Model to Assess the Greenhouse Gas Emissions of 1859
Perovskite/Silicon Tandem Modules

Lu Wangl, Paula Perez-LopezI, Raphael Jolivet', Mathilde Marchand', Lars
Oberbeck?

' PSL University, Sophia Antipolis, France; > TotalEnergies, Paris Saclay, Norway

Carbon Footprint vs Reliability of Solar Photovoltaic Modules: A New 1862
Dilemma?

Alessandro Virtuani', Alexis Barrou', Bertrand Paviet-Salomon', Gianluca
Cattaneo’, Matthieu Despeisse’, Christophe Ballif’

' CSEM, Neuchdtel, Switzerland

Are BIPV Contributing to Environmental Sustainability? An Environmental =~ 1873
LCA Analysis of Innovative BIPV Solutions

Cristina Polacchi’, Atse Louwen’, Mirjam Theelen?, David Moser’

I Eurac Research, Bolzano, Italy; > TNO partner in Solliance, Eindhoven, The Netherlands

The Influence of Climate Specific Degradation on the Greenhouse Gas 1885
Emissions of PV Electricity

Karl-Anders Weiﬁ], Sina Hercegl, Marie Fischer!, Ismail Kaayaz, Julian
Ascencio-Vdsquez 3 Liselotte Schebek?

! Fraunhofer ISE, Freiburg, Germany; 2 EnergyVille, Genk, Belgium; 3 Envision Digital,

Redwood, United States of America; * Technical University of Darmstadt, Darmstadt,
Germany

Plenary SESSION 5CP.1 PV Everywhere

Where Agriculture meets Energy: Assessing EU’s Agrivoltaic Potential 1894

Anatoli Chatzipanagi', Georgia Kakoulaki', Nigel Taylor', Robert Kenny',

Sandor Szabd', Ana Martinez Fernande?', Arnulf Jaeger-Wala’aul
I European Commission JRC, Ispra, Italy

Oral SESSION 5DO0.10 Manufacturing PV in Europe | Social Aspects of PV

5D0.10.1 Would an Increase in PV Modules Prices Impact the European PV Market? 1903

Johan Lindahl', Gaétan Masson?, Elina Bosch?, Amelia Oller Westerbergl
! Becquerel Sweden, Stockholm, Sweden; 2 Becquerel Institute, Brussels, Belgium

Oral SESSION 5DO.11 Value and Competitiveness of PV in the Growing
Market

5D0.11.1 A Snapshot of Global PV Market - 2023 1906

Gaétan Masson', Melodie de l&apos;Epinez, Arnulf Jager Waldaw?, Izumi
Kaizuka®, Amelia Oller Westerberg5, Jose Donoso®
!'IEA PVPS Task 1, Brussels, Belgium; > IEA PVPS Task I, Lyon, France; 3 European

Commission JRC, Ispra, Italy; 4 RTS Corporation, Tokyo, Japan; 3 Becquerel Institute,
Knivsta, Sweden; ¢ UNEF, Madrid, Spain



5D0.11.2 Driving the Quest for Reliable and Bankable PV in Europe - Status and
Targets in 2030

Ulrike Jahn', David Moser?, Delfina Muiio7’, Paula Sdnchez-Friera®
! Fraunhofer CSP, Munich, Germany; > EURAC, Bolzano, Italy; > CEA, Le Bourget du Lac,
France; * Solkeys, Gijon, Spain

5SDO0.11.3 Is the Value of (BI)PV Increasing or Decreasing Over Time?

Wouter L. Schram’, Elham Shirazi’
! University of Twente, Enschede, The Netherlands

5D0.11.4 The Role of Flexible Demand in Reducing the Utility-Scale PV Integration
Costs: an Italian Case-Study

Elisa Veronese', Giampaolo Manzolini', Grazia Barchi', David Moser'
' EURAC Research, Bolzano, Italy

5D0.11.6 Cost Analysis for a Small-Scale Hybrid, Hydrogen-Based PV Energy System

Marius C. Méller!, Stefan Krauter!
I University of Paderborn, Paderborn, Germany

Oral SESSION 5DO0.14 Energy System Integration with Storage

5D0.14.2 Effects of the Operating Point on PV Systems Equipped with Energy Storage

Kari Lappalainen’
I Tampere University, Tampere, Finland

Oral SESSION 5DO.15 Resilience and Security of Supply

5D0.15.1 Extraction of PV Yield Data from Smart Meter Data Disaggregation

Bas van der Ploeg!, Wilfried van Sark’
! Utrecht University, Utrecht, The Netherlands
5DO0.15.2 Development of an Architecture for Power Interchange by Linking

Photovoltaic and Electrification Vehicles

Jun Tsunoda', Tohru Kohno', Issei Suemitsu’, Kengo Kumano'

I Hitachi, Tokyo, Japan

5D0.15.3 Possibilities of PV Maximization for Achieving Positive Energy Districts
with Respect to Building Density
Helmut Bruckner!, Maarten Verkou?, Simon Schneider’, Miro Zeman®, Zain
Ul Abdin?, Rudi Santbergen4, Olindo Isabella®

1 Sonnenplatz Grossschoenau, Grossschoenau, Austria; 2 PV Works, Delft, The Netherlands;
3 UAS Technikum Wien, Vienna, Austria; * TU Delft, Delft, The Netherlands

5DQ0.15.5 Reliability Analysis of Coupled PV-Electrolyser Systems — Evaluation of
Onsite Factors

Stefan Niederhofer!, Marcus Rennhofer!, Rene Hofmann?
I AIT, Vienna, Austria; 2 TU Wien, Vienna, Austria

5D0.15.6 Grid Supporting Power Plants with 100% Energy from Wind and PV
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Gerhard Miitter', Andreas Hensel?, Jan Winkelmann®

! Gerhard Miitter, Waldneukirchen, Austria; > Fraunhofer ISE, Freiburg, Germany; 3
VENSYS Elektrotechnik, Diepholz, Germany

Visual SESSION 5DV.2 Energy System Integration; Resilience and Security of

Supply; Solar Fuels, Storage | PV Sustainability

SDV.2.1 Techno-Economic Analysis of Residential PV-Battery Energy System in
Nordics
Lauri Karttunen', Sami Jouttijéirvi], Johannes Niskanen', Jerzy J. Jasielec!,
Hugo Huertaz, Samuli Rantaz, Kati Miettunen’
! University of Turku, Turku, Finland; > Turku University of Applied Sciences, Turku, Finland
5DV.2.2 On the Statistics of Photovoltaics in Europe

Wilfried van Sark!, Anton Driesse®
I Utrecht University, Utrecht, The Netherlands; > PV Performance Labs, Freiburg, Germany
5DV.2.4 Sizing of Energy Storage Systems for Different Levels of PV and Wind

Power in Combined PV-Wind Power Plants

Micke Talvi', Kari Lappalainen’

! Tampere University, Tampere, Finland
5DV.2.6 Quantitative Evaluation Method for Regional Variations in Electricity
Supply-Demand Balance Fluctuation by Weather Forecast Error

Issei Suemitsu’, Tohru Kohno', Jun Tsunoda’, Kengo Kumano'
! Hitachi, Tokyo, Japan
5DV.2.8 From Predictions to Profit of a Hybrid Prosumer Pilot: a Forecast-based
Robust Battery Dispatch
Mojtaba Eliassi', Anouk Hut', Gofran Chowdhury'
' 3E Belgium, Brussels, Belgium
5DV.2.9 Hybrid Energy Storage Systems Design Tool
Ana Foles', Luis Fava', Luis Fialho', Pedro Matos’, José Silva', Pedro
Horta'
! University of Evora, Evora, Portugal; > Capwatt Services, Maia, Portugal
5DV.2.10 Solar PV and Battery Microgrid for Electric Cooking - Case Study Eco Moyo
Education Centre in Kenya
Audun Bangsundl , Stian Rummelhoﬁd , Ida Fuchs'
I NTNU, Trondheim, Norway
SDV.2.11 Integrating Bifacial PV Power Forecasting into Energy Management Systems
at High Latitudes
Hugo E. Huerta', Shuo Wangl, Samuli Ranta’
! Turku UAS, Turku, Finland
SDV.2.12 Optimization of Vanadium Redox Flow Battery Performance for Solar PV
Integrated Electric Vehicle Charging Station
Ankur Bhattacharjee’
I BITS Pilani, Hyderabad, India

SDV.2.14 Challenges and Lessons in Residential Energy Storage Projects
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Amanda Mendes Ferreira Gomes', Aline Kirsten Vidal de Oliveira', Marilia
Braga’, Ricardo Riither'
' UFSC, Florianopolis, Brazil

SDV.2.17 Load Shifting in Energy Communities by Providing User-Centered
Recommendations — Forecast, Optimization and Potential
Lukas Gaisberger', Georgios Chasparis®, Wolfgang Traunmiiller’

! University of Applied Sciences Upper Austria, Wels, Austria; > Software Competence
Center Hagenberg, Hagenberg, Austria; 3 BLUE SKY Wetteranalysen, Attnang, Austria

SDV.2.18 Fast Oscillations Damping Control for PV-BESS Power Plants

Alex Renan Arrifano Manito', Pedro Torres', Marcelo Pinho Almeida’,
Gilberto F igueiredoz, José Cesar Almeida’, Roberto Zilles'
I'USP, Sao Paulo, Brazil; *> Fluminense Federal University, Niterdi, Brazil; > Mackenzie
Presbyterian University, Sdo Paulo, Brazil

5DV.2.19 Optimal Use of Batteries on PV Systems for Solving Problems Caused by
Predictable Partial Shadings
Rosario Carbone’, Cosimo Borrello', Ferdinando Gioia’
I University "Mediterranea” of Reggio Calabria, Reggio Calabria, Italy

5DV.2.20 Techno-Economic Assessment of Pumped Storage Hydro Power in Hybrid
Operation with Floating Photovoltaic and Battery Energy Storage

Andreas Patha', Sebastian Steinlechner’, Johannes Kathan', Antonia Golab?,
Johann Auer’

I AIT, Vienna, Austria; 2 Technical University of Vienna, Vienna, Austria

SDV.2.22 Open Architecture for Battery Interfaces: Opportunities for Technological
Advancements and Community Benefits
Anna Ponomarenko', Konstantin Rozanov’, Claudia Gutierrez Collave?, Saif
Al-Bajjali?
I Lauder Business School, Vienna, Austria; > CF Energy, Vienna, Austria

5DV.2.27 Guideline on Life Cycle Assessment of Agrivoltaic Systems

Maria Anna Cusenza', Andrea Danelli’, Pierpaolo Girardi’
I'RSE, Milan, Italy
5DV.2.31 Intermediate Environmental Assessment
Rene Peche', Karsten Wambach'
! Bifa Environmental Institute, Augsburg, Germany
SDV.2.37 Holistic Assessment of Scenarios for Future PV Deployment Considering
Circular Economy in the EU Using PV ICE
Fabian Speml, Andreas Schwarz', Robin Graeber', Oliver Pfeiﬁer], ulf

Blieske'
I Cologne University of Applied Sciences, Cologne, Germany

SDV.2.38 Development and Testing of a Thermomechanical Procedure to Assess the
Disassembly Potential of a Photovoltaic Module
Asier Murillo', Cristina Pinto’, Alicia Buceta', Eugenia Zugasti], Antonio

Urbina?®, Jaione Bengoechea'
I CENER, Sarriguren, Spain; > UPNS, Pamplona, Spain

SDV.2.40 Which is the Most Environmentally Friendly PV Technology: c-Si Solar Cell
or Perovskite Silicon Tandem Solar Cell?
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Elisabetta Brivio', Andrea Danelli', Maria Anna Cusenza’, Sofia Spagnolol,
Pierpaolo Girardi’
! RSE, Milan, Italy

5DV.2.41 Considering the Environmental Consequences of the Evolution of the Risk of
Extreme Natural Events on a PV Installation: a Morphological Analysis-
based Prospective Method Applied to Life Cycle Assessment
Alejandra Cue Gonzalez', Eric Rigaud', Paula Perez-Lopez', Philippe Blanc'
! PSL University, Sophia Antipolis, France

5DV.2.42 Riding the Wave: Opportunities and Constraints to Reuse and Resale of
Photovoltaic PV Modules in South Africa

Nicole M. Crozier!, Jacqueline L. Crozier McCleland®, Ernest E. van Dykz,
Catherina Schenck’, Palisa G. Ntsala®
I University of the Western Cape, Cape Town, South Africa; > Nelson Mandela University,
Nelson Mandela Bay, South Africa

SDV.2.47 Circularity in the PV Industry Analysis of Environmental Impacts for Reused
PV Panels

Alejandra Galarza', Pierre-Philippe Grand', Nicolas Vandamme', Anais
Gouabault?, Juan Alzate’, Nicolas Defrennez, Marie Lacombé?, Lars
Oberbeck’
LIPVF, Palaiseau, France; > SOREN, Paris, France

SDV.2.51 High Vacuum Flat Plate Hybrid Photovoltaic-Thermal Collectors: Economic
and Environmental Comparison over Stand-Alone Devices
Annalisa Di Napolil , Paolo Strazzullo’, Roberto Russo’, Marilena Musto’
I University of Naples Federico II, Naples, Italy; °> National Research Council of Italy,
Naples, Italy

SDV.2.53 Separation of EoL. PV Modules Using Liquid-Based Methods to Achieve
Better Recycling Quality

Sonja F eldbacher!, Daniel Schwabl?, Ferozan Azizi’, Gabriele Eder®, Anika
Gassner®, Thomas Nigl3, Gernot Oreski’

! PCCL, Leoben, Austria; > Circulyzer, Leoben, Austria; 3 University of Leoben, Leoben,
Austria; * OFI, Vienna, Austria
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Visual SESSION 5DV.3 PV Diversification Upstream and Downstream - from

Industry to Applications | Costs, Economics, Finance and Markets | The
Revolution of PV

SDV.3.6 The Role and Impact of Rooftop PV in the Norwegian Energy System under
Different Energy Transition Pathways

Stine Fleischer Myhre', Eva Rosenberg’, Heine Nygard Riise
I'IFE, Kjeller, Norway

5DV.3.7 Towards a Common Strategy for Agri-PV in Europe - the Italian Perspective

Celeste Mellone', Alessandra Scognamigli02, Giancarlo Ghidesi®, Giulia
Guidetti*, Fabio Salis’

I Green Horse Advisory, Rome, Italy; > ENEA, Rome, Italy; > RemTec, Rome, Italy; 4 Green
Horse Legal Advisory, Milan, Italy; ° Iberdrola Renovables, Roma, Italy
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5DV.3.9 The Impacts of Large-Scale Implementation of Solar Power in the Nordic
Power Market
Dilshika Heenatigala Kankanamge] | Jaakko Jéiciskeldinen', Sanna Syril
! Aalto University, Espoo, Finland

5DV.3.11 Technical and Economic Analysis of the Implementation of Battery Energy
Storage Systems (BESS) for Nodes in the National Electric System (SEN)
with High Concentration of Solar Energy
Fernando Flores Lizana', Patricio Valdivia—Leforz‘2
! Federico Santa Maria Technical University, Santiago, Chile; 2 Universidad de Santiago de
Chile, Santiago, Chile

5DV.3.13 The Role of Coupling the Heating, Cooling and Power Sectors to Achieve

100% Renewable Heating and Cooling in Europe

Olgu Birgil, Dominik Rutz', Rainer Janssen’

! WIP Renewable Energies, Munich, Germany
5DV.3.21 Fabrication Planning of Module Manufacturing Plants — Analysis of Site
Parameters and Modelling Tools
Max Mittag’ , Hannah Hoﬁman’ , Christian Reichel’, Dirk Holger Neuhaus'
! Fraunhofer ISE, Freiburg, Germany
5DV.3.26 Techno-Economic and Life-Cycle Assessments of Recycling Pathways for
Perovskite on Silicon Tandem Modules
Lian Duan’, Alejandra Galarza', George Wong] , Lars Oberbeck®
' IPVF, Palaiseau, France; ? TotalEnergies OneTech, Paris La Défense, France
SDV.3.27 Sensitivity of Electricity Price in the Finnish Market Conditions with
Increasing Solar Energy Production

Sami Jouttijéirvi’ , Lauri Karttunen', Seela Tervo®, Hugo Huerta®, Samuli

Ranta’, Sanna Syriz, Kati Miettunen'
I University of Turku, Turku, Finland; > Aalto University, Espoo, Finland; > TUAS, Turku,
Finland

5DV.3.30 Photovoltaic Systems and Data Centers in Africa: a Bottom-Up Analysis

Marco Pittalis’, Georgia Kakoulaki', Iolanda Saviuc'
I European Commission JRC, Ispra, Italy

5DV.3.33 The Benefits of a Hybrid Wind-PV Power Plant at Competitive Wholesale
Electricity Market — Case Finland
Simeon Seppiili', Sanna Syri’, Iraj Moradpoor!
! Aalto University, Helsinki, Finland
5DV.3.34 Profitability of Utility-Scale Photovoltaic Systems in Finland
Seela Tervo', Sami Jouttijc'irviz, Kati Miettunen®, Sanna Syril
! Aalto University, Espoo, Finland; * University of Turku, Turku, Finland
5SDV.3.35 Enhancing Energy Generation of Bifacial Photovoltaic Systems with
Permeable Albedo Enhancement Composite
Filippos V. Farmakis', Alexandros 1. Droudakis®, George I. Tzinoglou’
I Democritus University of Thrace, Xanthi, Greece; > THRACE NG, Xanthi, Greece
SDV.3.40 Energy Communities-Challenge and an Opportunities for Energy
Decentralization and Efficiency. A Comparison of PV based Case-Studies
with Different Control Strategies
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Domenico Vito', Martina Bosonée®, Barbara Pirelli’
I Metabolism of Cities Living Lab, San Diego, United States of America; > Universita degli
Studi di Napoli Federico II, Naples, Italy; 3 Foro di Taranto, Taranto, Italy

5SDV.3.42 Hands-On Training in Photovoltaic Reliability Assessment: A Multinational 2134

Educational Approach under the PROMISE Project

Carlos Meza', Brian Azzopardi®, Bernhard Kubicek®, Aritz Legarrea
Oyarzun", Ana Gracia-Amillo*, Melodie de L&apos;Epine5, Steve Zerafa6,
Austeja Mockeviciute-Azzopardi’, Carmel Azzopardi®, Brian Bartolo®

! Anhalt University of Applied Sciences, Koethen, Germany; > The Foundation for Innovation
and Research, Valletta, Malta; 3 AIT, Vienna, Austria; * CENER, Sarriguren, Spain; >
ICARES Consulting, Brussels, Belgium; 6 PIXAM, Valletta, Malta

5DV.3.43 Challenges of Energy Communities at Universities — A Virtual Approach 2138

Matevz Bokalié, Matej Gustin', Marko Topic“l, Ana Belen Cristébal?, Marta
Victoria’, Afonso Cavaco®, Luis Fialho?, Alexander Gerber’

I University of Ljubljana, Ljubljana, Slovenia; > UPM, Madrid, Spain; > Aarhus University,
Aarhus, Denmark; * University of Evora, Evora, Portugal; ° inscico, Kleve, Germany

SDV.3.45 Developing Communication Formats for a Positive Energy Transition 2139

Focusing on Photovoltaic — A Delphi Design Sprint Approach

Eva-Maria Grommes', Sofia Scroppoz, Stefanie Konen', Laura Ziill', Anne
Karrenbrock!, Anne-Maren F. eldh0f1 , Ulf Blieske', Thorsten Schneiders’,
Valérie Varney', Laura Popplow’

! University of Applied Sciences Cologne, Cologne, Germany; * University of Applied
Science Cologne, Cologne, Germany

5DV.3.46 TRANSIT: Empowering Sustainable Energy Futures through Innovative 2145

Education and Grid-Integrated Roadmap Development

Brian Azzopardi’ , Daniel Busuttil’, Araceli Hernandez Bayo3, Ali Ehsan?,
Eduardo Maritinez Cesenia®

' The Foundation for Innovation and Research, Birkirkara, Malta; 2 MCAST, Paola, Malta; 3
Madrid Polytechnic University, Madrid, Spain; 4 The University of Manchester, Manchester,
United Kingdom

5DV.3.48 Coincidence of Photovoltaic Electric Generation During Heat Waves: An 2149

SEO.3.2

Example Analysis for Northern Italy

Danny S. Parker', Karthik Panchabikesan’, Delia D&apos;Agostino®, Dru B.
Crawley3, Linda K. Lawrie*
! Florida Solar Energy Center, Cocoa, United States of America; > European Commission

JRC, Ispra, Italy; 3 Bentley Systems, Ismaning, Germany, * DHL Consulting, Pagosa Springs,
United States of America

Oral SESSION 5EO.3 Challenges and Opportunities along the PV Value Chain

Comparative Global PV Manufacturing Cost and Sustainable Pricing 2152
Assessment: China, Southeast Asia, India, USA, and Europe

Sebastian Nold', Baljeet Singh Goraya', Ralf Preu’, Jochen Rentsch’, Julian

Reichle?, Wolfgang Joof$?, Peter Fath’, Michael Woodhouse®
! Fraunhofer ISE, Freiburg, Germany; > RCT Solutions, Konstanz, Germany; > NREL,
Golden, United States of America



SEO.3.3

SEO.34

SEO0.3.5

SEO0.3.6

SEP.1.3

SEP.14

Assessing the Potential of Agrivoltaic Systems in Korea through Geospatial
Analysis and Multi-Criteria Scenarios

ChangYeol Yun', Changki Kim', Jinyoung Kim', Sangmin Jo?, Yongil Kim’
! Korea Institute of Energy Research, Daejeon, South Korea; * Korea Energy Economics
Institute, Ulsan, South Korea; *> Seoul National University, Seoul, South Korea
Integration of Photovoltaic Systems in the Austrian Power Plant Portfolio — a
Geospatial Data Analysis

Stefan Ubermasser', Fabian Leimgruber], Bernhard Kubicek?

L AIT, Vienna, Austria; 2 AIT , Vienna, Austria

Distributed Photovoltaics Provides Key Benefits for a Highly Renewable
European Energy System

Parisa Rahdan', Elisabeth Zeyenz, Cristobal Gallego-Castillo3, Marta
Victoria'

! Aarhus University, Aarhus, Denmark, > TU Berlin, Berlin, Germany; ° Technical University
of Madrid, Madrid, Spain

Identifying the Ecological Implications of the Repowering of Photovoltaic
Systems

Karl-Anders Weiﬁ’, Sina Herceg] , Marie Fischer!, Liselotte Schebek?

! Fraunhofer ISE, Freiburg, Germany; > Technical University of Darmstadt, Darmstadt,
Germany

Plenary SESSION SEP.1 Sustainability

Towards Reuse-ready PV: a Perspective on Recent Advances, Practices and
Future Challenges

Toannis (John) Tsanakas', Gernot Oreski’, Gabriele Eder’, Anika Gassner’,
Arvid van der Heide®, Daniela Ariolli®, Guillermo Oviedo Hernandez’, David
Moser®, Karsten Wambach’

I'CEA, Le Bourget-du-Lac, France; > PCCL, Leoben, Austria; > OFI, Vienna, Austria; # imo-
imomec, Genk, Belgium; > BayWa r.e., Milan, Italy; 6 Eurac Research, Bolzano, Italy; 7
Wambach-Consulting, Petersdorf, Germany

Enhancing Citizens’ Participation in PV Deployment

Silvia Caneva’, Duygu Celik!, Chiara Busto®, Chiara Candelise’, Alessia
Cornella®, Letizia Bua®, Edouard Breniaux®, Nouha Gazbour’, Ivan Gordon®,
Wander Jager®, Rudolf Kapeller'®, Gokhan Kirkil'', Paola Mazzucchelli'?,
Osbel Almora Roa’rl’guez] 3 Marcello Passaro', Alessandro Sciullo®,
Sebastien Lizin', Alessandro Martulli'®, Atse Louwen®, Hanna Dittmar'’,

Thomas Garabetian'’, Rania Fki', Johannes Stierstorfer] , Melanie Kern'

! WIP Renewable Energies, Munich, Germany; > Eni, Novara, Italy; 3 Bocconi University,
Milan, Italy; * Eurac Research, Bolzano, Italy; ° Eni, Milan, Italy; 5 Carnot Institute Chimie
Balard Cirimat, Toulouse, France; ” CEA, Le Bourget-du-Lac, France; & imec, Genk,
Belgium; ° University College Groningen, Groningen, The Netherlands; '° Johannes Kepler
University, Linz, Austria; I Kadir Has University, Istanbul, Tiirkiye; 12 CIRCE, Zaragoza,
Spain; > URV, Tarragona, Spain; '* Sunzest Solar, Rotterdam, The Netherlands; >
University of Turin, Turin, Italy; '® Hasselt University, Hasselt, Belgium; ' SolarPower
Europe, Brussels, Belgium
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