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Henning Schulte-Huxel1 
1 ISFH, Emmerthal, Germany 

4BV.4.29 CONIPHER BIPV Facades: Design and Performance Prediction 1434



Ya-Brigitte Assoa1, Philippe Thony1, Emmanuel Schmitt2, Olivier Bizzini3, 
Stephane Gelibert3, Vincent Bressy4, Olivier Wiss1, Alexandre Plissonnier1, 
Zeina Hamam1 
1 CEA, Le Bourget-du-Lac, France; 2 - 3 Araymond, Grenoble, 
France; 4 Workspaces-architecture, Grenoble, France 

4BV.4.30 The Potential of Plug&Play PV in Switzerland 1435
Jan Remund1, Anne-Kathrin Weber1, Lukas Meyer1, David Joss2, Christof 
Bucher2, Theo Zwahlen2 
1 Meteotest, Bern, Switzerland; 2 BFH, Burgdorf, Switzerland 

4BV.4.32 Integration of Transparent Photovoltaic Panels into Buildings 1439 
1 1 

1 Dokuz Eylül University, Izmir, Türkiye 
4BV.4.33 Integrating FIDES Reliability Prediction into Building-Integrated 

Photovoltaic Systems 
1443 

Fereshteh Poormohammadi1, Martijn Deckers2, Johan Driesen1 
1 KU Leuven, Leuven, Belgium; 2 Energy Ville, Genk, Belgium 

Oral SESSION 4CO.8 Solar Resource Assesment 

4CO.8.4 Fast Horizon Algorithm  Case of Integrated PV 1444 

Evgenii Sovetkin1, Andreas Gerber1, Bart E. Pieters1 
1 Forschungszentrum Jülich, Jülich, Germany 

4CO.8.5 Global Patterns of Solar Resource Short-Term Variability Based on Solargis 
Time Series Data 

1451 

Juraj Betak1, Martin Opatovsky1, Konstantin Rosina1, Marcel Suri1 
1 Solargis, Bratislava, Slovakia 

Oral SESSION 4CO.9 Solar Forecasting 

4CO.9.1 Can Deep Learning Replace Cloud Motion Vectors? 1456 

Nils Straub1, Steffen Karalus1, Wiebke Herzberg1, Elke Lorenz1 
1 Fraunhofer ISE, Freiburg, Germany 

4CO.9.2 Skill-Driven Model Training for Solar Forecasting with Sky Images 1462 

Amar Meddahi1, Arttu Tuomiranta1, Sebastien Guillon1 
1 TotalEnergies, Palaiseau, France 

4CO.9.3 Ramp Rate Metric Suitable for Solar Forecasting and Nowcasting 1466 

Bijan Nouri1, Yann Fabel1, Niklas Blum1, Dominik Schnaus2, Luis F. 
Zarzalejo3, Andreas Kazantzidis4, Stefan Wilbert1 
1 DLR, Almería, Spain; 2 TUM, Munich, Germany; 3 CIEMAT , Madrid, Spain; 4 University 
of Patras, Patras, Greece 

4CO.9.4 Fog and Snow Detection to Improve Regional Photovoltaic Power Prediction 1476 
Elke Lorenz1, Steffen Karalus1, Wiebke Herzberg1, Tobias Zech1, Babak 
Jahani2, Eva Pauli3, Jan Cermák3, Tjade Appel4, Merle Vespermann4, 
Heidrun Misfeld4, Jan Kühnert4 



1 Fraunhofer ISE, Freiburg, Germany; 2 SRON, Leiden, The Netherlands; 3 KIT, Karlsruhe, 
Germany; 4 energy & meteo systems, Oldenburg, Germany 

4CO.9.5 Photovoltaic Power Plants as Efficient Cloud Motion Detectors 1480
Magnus Moe Nygård1, Erling Ween Eriksen1, Heine Nygard Riise1 
1 IFE, Kjeller, Norway 

4CO.9.6 How Connected Cars can Improve Solar Forecasting - Expanding the Scale of 
Local Sensor Networks 

1491

Tobias Veihelmann1, Maximilian Lübke1, Norman Franchi1 
1 Friedrich-Alexander-University, Erlangen, Germany 

Plenary SESSION 4CP.1 PV Everywhere 

4CP.1.1 Dynamic Agrivoltaics: An Agronomical Tool to Protect Crops from Climate 
Change - Feedback from 15 Years of Research 

1496

Damien Fumey1, Sophie Bellacicco1, Gerardo Lopez-Velasco1, Jérôme 
Chopard1, Severine Persello1, Perrine Juillion1, Vincent Hitte1, Yassin 
Elamri1, Isaac A. Ramos-Fuentes1, Jean Garcin2, Benoît Valle2, Francis 
Sourd2 
1 2 Sun&apos;R, Paris, France 

Plenary SESSION 4CP.2 Performance and Reliability | Thin Films and Tandems 

4CP.2.3 Performance of Partial Shaded PV Generators Operated by Optimized Power 
Electronics an IEA PVPS T13 Activity 

1501

Franz P. Baumgartner1, Sara Golroodbari2, Christof Bucher3, Matthew 
Berwind4, Felipe Valencia5, Ulrike Jahn6 
1 ZHAW, Winterthur, Switzerland; 2 University Utrecht, Utrecht, The Netherlands; 3 Bern 
University, Bern, Switzerland; 4 Fraunhofer ISE, Freiburg, Germany; 5 ATAMOSTEC, 
Atacama, Chile; 6 Fraunhofer CSP, Halle (Saale), Germany 

Visual SESSION 4CV.1 Solar Resource and Forecasting 

4CV.1.4 Hindcasting Solar Irradiance by Machine Learning using Photovoltaic Data 1509
Maximilian Schönau1, Darwin Daume2, Markus Panhuysen1, Tristan Kreller2, 
Joseph Jachmann2, Achim Schulze3, Bernd Hüttl2, Dieter Landes2 
1 Smartblue, Munich, Germany; 2 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 Kladas1, Karel Lagast1, Bert Herteleer1, Jan Cappelle1 
1 KU Leuven, Leuven, Belgium 

4CV.1.6 Advancing Solar Resource Data: the Validation Journey of 3E&apos;s 
Satellite-Based Irradiation Data 

1516

Philippe Malcorps1, Gofran Chowdhury1 
1 3E, Brussels, Belgium 



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

1519 

Markos Kousounadis-Knousen1, Apostolos Bakovasilis2, Francky Catthoor3, 
Pavlos Georgilakis1 
1 NTUA, Athens, Greece; 2 imo-imomec, Genk, Belgium; 3 imec, Leuven, Belgium 

4CV.1.9 Variability of Solar Radiation in the Context of a Flat Region Highly Loaded 
with Aerosols 

1524 

Dunia A. Bachour1, Daniel Perez-Astudillo1 
1 QEERI, Doha, Qatar 

4CV.1.10 Towards Climate-Neutral Energy: Assessing Equations for Optimization of 
Photovoltaic Production Estimates 

1528 

Mahesh Sutariya1, Luiz Fonseca2, Raphael Abrahão2, Haresh Vaidya1 
1 University of Applied Sciences, Feuchtwangen, Germany; 2 Federal University of Paraíba, 
João Pessoa, Brazil 

4CV.1.14 Irradiance Transposition and Reflections in BIPV Installations 1534 

Stefan Grünsteidl1, Peter Borowski1, Thomas Dalibor1 
1 Avancis, Munich, Germany 

4CV.1.21 Irradiance Modeling for Integrated PV with OpenStreetMap 1543 

Michael Gordon1, Evgenii Sovetkin1, Bart E. Pieters1, Andreas Gerber1 
1 Forschungszentrum Jülich, Jülich, Germany 

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

1544

Christian Braun1, Alexander Kleinhans1, Christian Schill1, Elke Lorenz1, 
Felix Basler1, Martin Kaiser1, Nicolas Holland1 
1 Fraunhofer ISE, Freiburg, Germany 

4CV.1.25 Physics Informed Graph Neural Networks for Multi-Site Solar Forecasting 1548 
Jelena Simeunovic1, Baptiste Schubnel1, Pierre-Jean Alet1, Pascal Frossard2, 
Rafael E. Carrillo1 
1 CSEM, Neuchâtel, Switzerland; 2 EPFL, Lausanne, Switzerland 

4CV.1.27 Dimensionality Reduction of Environmental Data for Long-Term PV 
Performance Analysis Using Graph Based Methods 

1552 

Srijani Mukherjee1, Laurent Vuillon2, Denys Dutykh3, Ioannis Tsanakas1 
1 CEA, Le Bourget-du-Lac, France; 2 CNRS, Chambéry, France; 3 Khalifa University, Abu 
Dhabi, United Arab Emirates 

4CV.1.28 Statistical Methods for Monitoring Pyranometer Drift in Solar Radiation 
Operational Data 

1556 

Lucas T. Silva1, Rodrigo S. Queiroz1, Nathianne M. Andrade1, Danielle B. 
Cavalcante1 
1 Delfos Energy, Barcelona, Spain 

4CV.1.29 Performance Evaluation of Utility-Scale Solar PV Projects in the State of 
Gujarat, India 

1559 

Saurabh Motiwala1, Sudarshan Kumar1, Ashish Kumar Sharma2, Ishan 
Purohit3 
1 IIT Bombay, Mumbai, India; 2 University of Petroleum and Energy Studies, Dehradun, 
India; 3 International Finance Corporation, New Delhi, India 



Oral SESSION 4DO.1 PV System Design and Optimisation 

4DO.1.1 Enhancing Bifacial Gain: Addressing Tracker Installation Challenges for 
Optimized Performance 

1565 

Ismail Kaaya1, David Moser2, Richard de Jong1, Olivier Dupon1, Arnaud 
Morlier1 
1 Imo-Imomec, Genk, Belgium; 2 Eurac Research, Bolzano, Italy 

4DO.1.2 Assessing the Performance, Reliability, Economic and Environmental Impact 
of PV Systems Installation Parameters in Harsh Climates: Case Study Iraq 

1576 

Mohammed Adnan Hameed1, Ismail Kaaya2, Richard de Jong2, Roland 
Scheer3, Ralph Gottschalg1 
1 Fraunhofer CSP, Halle (Saale), Germany; 2 Imec, Genk, Belgium; 3 MLU, Halle (Saale), 
Germany 

4DO.1.3 A Techno-Economic Comparison Analysis for Optimal PV Revamping 
Strategies 

1584 

Elina Bosch1, Philippe Macé1, Caroline Plaza2, Gaëtan Masson1 
1 Becquerel Institute, Brussels, Belgium; 2 Becquerel Institute, Lyon, France 

4DO.1.6 Innovative Setups for Photovoltaic Solar Trackers to Really Boost the 
Electricity Generation per Square Meter of Occupied Surfaces 

1590 

Rosario Carbone1, Cosimo Borrello1, Ferdinando Gioia1 
1 University "Mediterranea" of Reggio Calabria, Reggio Calabria, Italy 

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

4DO.2.1 Europe&apos;s Agrivoltaic Future: Design of Four Innovative Demonstrators 
through Advanced Modeling in the SYMBIOSYST Project 

1596 

S Prithivi Rajan1, Jesus Robledo1, Jonathan Leloux1, Christian A. 
Gueymard1, Angelo Pignatelli2, Giovanni Borz3, David Moser3, Ismail 
Kaaya4, Shu-Ngwa Asaa4, Alexandros Katsikogiannis5, Martin Thalheimer6, 
Walter Guerra6, Marcel Macarulla7, Irma Roig7, Gil Gorchs7, Niels Groen8, 
James MacDonald9, Giuseppe Demofonti10, Cinja Seick11, Giacomo Bosco12 
1 LuciSun, Brussels, Belgium; 2 EF Solare, Milano, Italy; 3 EURAC, Bolzano, Italy; 4 Imec, 
Leuven, Belgium; 5 TU Delft, Delft, The Netherlands; 6 Laimburg, Laimburg, Italy; 7 UPC, 
Barcelona, Spain; 8 KUBO, South Holland, The Netherlands; 9 Engie-Lab, Barcelona, Spain; 
10 Convert, Roma, Italy; 11 Aleo, Prenzlau, Germany; 12 Physee, Delft, The Netherlands 

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

4DO.3.3 A Computational Comparison and Validation Between Ray Tracing 
Techniques Under Special Light-Sharing Trade off Scenarios in Photovoltaics 

1606 



Hugo Sánchez Ortiz1, Roxane Bruhwyler2, Sebastian Dittmann1, Nicolas De 
Cook2, Carlos Meza1, Frederic Lebeau2, Ralph Gottschalg1 
1 Hochschule Anhalt, Koethen, Germany; 2 Liege University, Gembloux, Belgium 

4DO.3.4 Automatic Agrivoltaic Site Selection: a User-Friendly Interface powered by 
AHP Multicriteria Decision-Making 

1610 

Andressa de Sousa Cardoso1, Alfonso López Ruiz1, María Isabel Ramos 
Galán1, Juan Manuel Jurado1, Francisco Ramón Feito Higueruela 1 
1 University of Jaén, Jaén, Spain 

Oral SESSION 4DO.4 Vehicle Integrated PV 

4DO.4.1 SolarMoves: The Impact on Grid Electricity Demand of VIPV 1616 

Anna J. Carr1, Ashish Binani1, Akshay Bhoraskar2, Oscar van de Water2, 
Michiel Zult2, René van Gijlswijk2, Lenneke Slooff-Hoek1 
1 TNO, Petten, The Netherlands; 2 TNO, Den Haag, The Netherlands 

4DO.4.3 Simulation and Concept Evaluation of Extendable Lightweight Photovoltaic 
Modules for Vehicle Integration under Wind Loads 

1620 

Cornelius Herr1, Marc Andre Schüler1, Felix Basler1, Christopher Daniel 
Joseph1, Andreas Beinert1, Pascal Romer1, Martin Heinrich1 
1 Fraunhofer ISE, Freiburg, Germany 

4DO.4.6 VIPV: Urban Shading Effect to Solar Irradiation Estimation Method Using 
GIS: Case Study in Fukushima, Japan 

1626 

Pawita Bunme1, Hidenori Mizuno1, Takumi Takashima1, Takashi Oozeki1 
1 AIST, Fukushima, Japan 

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

4DO.5.2 Exploiting the Full Performance Potential of (Offshore) Floating 
Photovoltaics through Thermal Approaches: an Overview of Options 

1634 

Oscar Delbeke1, Jens D. Moschner1, Johan Driesen1 
1 KU Leuven/EnergyVille, Leuven, Belgium 

4DO.5.5 Performance of Zigzag Photovoltaics Noise Barrier near a Belgian Highway 1638 
Sara Bouguerra1, Richard de Jong1, Philip Le1, Fabio Di Giusto1, Fallon 
Colberts2, Ismail Kaaya1, Nikoleta Kyranaki1, Marta Casasola Paesa1, Elke 
Deckers1, Arnaud Morlier1, Michaël Daenen1 
1 IMO-IMOMEC, Diepenbeek, Belgium; 2 Zuyd University, Heerlen, The Netherlands 

4DO.5.6 Hybrid (Tandem?) Implementation: Solar Spectrum Splitting PV/CSP for 
Thermal and Electrical Energy Harvesting 

1647 

Jonathan Govaerts1, Bart Reekmans1, Patrick Choulat1, Filip Duerinckx1, 
Loic Tous1, Bin Luo1, Tom Borgers1, Hariharsudan Sivaramakrishnan 
Radhakrishnan1, Jef Poortmans1, Hannes Laget2, Qizheng Dou3, Francis 
Costa3, Lieven Stalmans3, Ravi Kishore4, Youri Meuret4, Georgi H. 
Yordanov4, Jens Moschner4, Tatjana Vavilkin5, Stefan Dewallef5 
1 imec, Genk, Belgium; 2 Azteq, Genk, Belgium; 3 Borealis, Beringen, Belgium; 4 KULeuven, 
Leuven, Belgium; 5 Soltech, Genk, Belgium 



Visual SESSION 4DV.1 Dual Use (Floating PV, Agrivoltaics, VIPV) and other 
Innovative PV Applications 

4DV.1.3 Bifacial Panels for Agrivoltaics and Crop Influence: Expected Benefits 1651 

Miguel-Ángel Muñoz-García1, María Beatriz Nieto2, Guillermo Pedro 
Moreda1, Carmen Alonso-García2, Luís Fialho3, Fátima Baptista3 
1 UPM, Madrid, Spain; 2 CIEMAT, Madrid, Spain; 3 University of Évora, Évora, Portugal 

4DV.1.4 Analysis of the Use of Bifacial Solar Panels in Vertical Placement and their 
Temporal Coupling in Agrivoltaic Irrigation 

1654 

Guillermo-Pedro Moreda1, Raúl Sánchez-Calvo1, Luis Juana1, Delia 
Rodríguez-Lucas2, Miguel-Ángel Muñoz-García1 
1 UPM, Madrid, Spain; 2 Harvard University, Cambridge, United States of America 

4DV.1.6 Design and Methodology for an Agrovoltaic Pilot Project in the Alentejo 
Region 

1658 

Helena Oliveira1, Lisa Bunge1, José A. Silva1, Luís Fialho1, Paulo Infante1, 
Pedro Horta1 
1 University of Évora, Évora, Portugal 

4DV.1.8 Growing Greener. First Step on the Journey to Maximize Agri-Voltaic 
Potential. The SYMBIOSYST Project: Monitoring System and Platform 

1663 

Giovanni Borz1, Enrico Dalla Maria1, David Moser1, Maitheli Nikam2, 
Gofran Chowdhury2, Alba Perez3, David Caballero3, Niels Groen4, Jennifer 
Porter5 
1 Eurac Research, Bolzano, Italy; 2 3E, Brussels, Belgium; 3 Universitat Politecnica de 
Catalunya, Barcelona, Spain; 4 KUBO Greenhouse Projects, Monster, The Netherlands; 5 
Above Surveying, Colchester, United Kingdom 

4DV.1.9 Assessing the Agrivoltaic Potential in Hot Desert Climates 1664 

Juan Lopez-Garcia1, Sachin Jain1, Daniel Perez-Astudillo1, Dunia Bachour1, 
Dhanup Pillai1, Veronica Bermudez-Benito1 
1 HBKU, Doha, Qatar 

4DV.1.10 AgriPV in Norway: Evaluating the Initial Performance and Lessons Learned 1669 
Steve Völler1, Marisa Di Sabatino1, Richard J. Randle-Boggis2, Gaute 
Stokkan2 
1 NTNU, Trondheim, Norway; 2 SINTEF Industry, Trondheim, Norway 

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

1675 

Cláudia Fernandes1, Jose Almeida Silva2, Jeremias dos Santos2, Lisa Bunge2, 
André Soeiro3, Luís Fialho2, Pedro Horta2, Daniel Albuquerque1, Filipe 
Serra1, Diogo Cordeiro3 
1 EDP NEW, Sacavém, Portugal; 2 University of Évora, Évora, Portugal; 3 EDP Generation, 
Lisbon, Portugal 

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

1679 

Urs Muntwyler1, Eva Schüpbach1 
1 Dr. Schüpbach & Muntwyler, Bern, Switzerland 



4DV.1.17 Cost-Competitiveness Analysis of Infrastructure Integrated PV 1682 

André Penas1, Elina Bosch1, Philippe Macé1, Gaëtan Masson1, Caroline 
Plaza2, Jose Maria Vega de Seoane3 
1 Becquerel Institute, Brussels, Belgium; 2 Becquerel Institute, Lyon, France; 3 Becquerel 
Institute, San Sebastián, Spain 

4DV.1.22 Sierra Brava Floating Photovoltaic Plant: Real Data vs Simulation Software 1687 
Dorivaldo Duarte1, Luis Fialho1, Sara Pereira1, José Silva1, Manuel 
Collares-Pereira1, Pedro Horta1, Maria Cebria2, Nerea Vidal2 
1 University of Évora, Évora, Portugal; 2 ACCIONA Energía, Madrid, Spain 

4DV.1.23 Numerical Model for Wave Motions and Loads of Multibody Floating 
Photovoltaic Structures 

1691 

1, Ivan Catipovic1 1, Inno Gatin2 
1 University of Zagreb, Zagreb, Croatia; 2 Cloud Towing Tank, Zagreb, Croatia 

4DV.1.24 
Concept 

1696 

Joana Correia1, Luís Fialho1, José Silva1, Pedro Horta1 
1 University of Évora, Évora, Portugal 

4DV.1.27 Accelerate Product Development for PV in Alpine Installations 1704 

Anika Gassner1, Ebrar Özkalay2, Gabriele C. Eder1, Gabi Friesen2, Markus 
Feichtner3, Mauro Caccivio2, Friedrich Bleicher4 
1 OFI, Vienna, Austria; 2 SUPSI PVLab, Mendrisio, Switzerland; 3 Sonnenkraft Energy, St. 
Veit a.d. Glan, Austria; 4 TU Wien, Vienna, Austria 

4DV.1.29 Back Irradiance Measurements and Influence of the Ground Coverage on the 
Production of a Bifacial Agrivoltaics System 

1705 

Diogo Vicente1, Dmitri Boutov1, João M. Serra1 
1 University of Lisbon, Lisbon, Portugal 

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

1709 

Shu-Ngwa Asa&apos;a1, Ismail Kaaya1, Olivier Dupon1, Richard de Jong1, 
Arvid van der Heide1, Arnaud Morlier1, Hariharsudan Sivaramakrishnan 
Radhakrishnan1, Jef Poortmans2, Michael Daenen1 
1 Hasselt University/Imo-Imomec, Genk, Belgium; 2 Imo-Imomec, Genk, Belgium 

4DV.1.34 Economic Attractiveness of Agrivoltaics in Different Regulation Statuses 
Case Study 

1715 

Carolina Plaza1, Julien Van Overstraeten2, André Penas2, Elina Bosch2, 
1, Philippe Macé2, Gaëtan Masson2 

1 Becquerel Institute, Lyon, France; 2 Becquerel Institute, Brussels, Belgium 
4DV.1.38 Optimizing Land Productivity with Customized Tracking Algorithms for 

Single-Axis Trackers in Agrivoltaic Systems 
1719 

Gaurang Chhapia1, Djaber Berrian1, Johannes Linder1 
1 Belectric, Kolitzheim, Germany 

4DV.1.39 Potential and Techno-Economic Feasibility Assessment of Utility-Scale 
Floating Solar Photovoltaics (FSPV) in India 

1724 

Saurabh Motiwala1, Sudarshan Kumar1, Ashish Kumar Sharma2, Ishan 
Purohit3 



1 IIT Bombay, Mumbai, India; 2 University of Petroleum and Energy Studies, Dehradun, 
India; 3 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 1729 

Ashish Binani1, Antonius R. Burgers1, Kay Cesar1, Bas Van Aken1 
1 TNO, Petten, The Netherlands 

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

1733 

Bruno Gaiddon1, Marielle Perrin1, Elika Saidi-Chalopin2, Salomé Durand3, 
David Gréau4, Dimitri Gagnaire5, Mathieu Mansouri6, François Saugues7, 
Olivier Verdeil8, Gérard Moine8 
1 Hespul, Lyon, France; 2 Consuel, Paris, France; 3 SER, Paris, France; 4 Enerplan, La 
Ciotat, France; 5 CEATECH-INES, Le Bourget-du-Lac, France; 6 CRER, La Crèche, France; 
7 Stäubli, Hésingue, France; 8 Solarcoop, Mornant, France 

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

1736 

Hartmut Nussbaumer1, Roger Hiltebrand1, Selina Pfyffer1, Andreas 
Dreisiebener2, Markus Klenk1 
1 ZHAW, Winterthur, Switzerland; 2 A777 Gartengestaltung, Seuzach, Switzerland 

4DV.4.7 Implementation of a Sub-Hourly Clipping Correction in PVsyst 1740 

Michele Oliosi1, Bruno Wittmer1, André Mermoud1, Agnes Bridel-Bertomeu1, 
Robin Vincent1 
1 PVsyst, Satigny, Switzerland 

4DV.4.10 Highest Energy Yields per Area for PV Systems on Flat Roofs 1747 

Hartmut Nussbaumer1, Roger Hiltebrand1, Selina Pfyffer1, Lona Tulinski1, 
Janis Preisig1, Markus Klenk1 
1 ZHAW, Winterthur, Switzerland 

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

1752

Alex Renan Arrifano Manito1, Pedro Torres1, Marcelo Pinho Almeida1, 
Gilberto Figueiredo2, José Cesar Almeida3, Roberto Zilles1 
1 USP, Sao Paulo, Brazil; 2 Fluminense Federal University, Niterói, Brazil; 3 Mackenzie 
Presbyterian University, Sao Paulo, Brazil 

4DV.4.13 Analysis of Irradiation Differences on Substring Level of Modules in Solar 
Parks 

1758 

Sascha Eckerter1, Krisztián Kerekes2, Patrick Mader2, Rainer Merz2 
1 University of Applied Science Karlsruhe, Ettlingen, Germany; 2 University of Applied 
Science Karlsruhe, Karlsruhe, Germany 

4DV.4.14 Using Standard PV Mounting Structures with Spaced Modules in Agrivoltaic 
Applications 

1763 

Alex Renan Arrifano Manito1, Marcelo Pinho Almeida 1, Bruno Jacomel 
Vieira1, Maria Cristina Fedrizzi1, Roberto Zilles1 
1 USP, São Paulo, Brazil 



4DV.4.15 Optimization Analysis for the Best Sizing and Operation of Photovoltaic 
Generators in Distributed Electricity Systems 

1769 

Jacopo Baldacci1, Ciro Lanzetta1, Antonio Piazzi1, Nabi Taheri2, Mauro 
Tucci2 
1 i-EM, Livorno, Italy; 2 University of Pisa, Pisa, Italy 

4DV.4.19 Optimising Solar Asset Performance through Smart Module Installation using 1770 

Imke Meyer1, Chisanupong Thawanyavitchajit2, Inaki Perez3, Will 
Hitchcock4, Henrique Balchada4, Jennifer Porter4 
1 Mott MacDonald, Brighton, United Kingdom; 2 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 

1775 

Sedong Kim1 
1 KITECH, Chungcheongnam-do, South Korea 

4DV.4.21 Solar Roof Potential Analysis Case Study: Test Area in South of Germany 1776 

Sabrina Krähmer1, Basem Idlbi1, Kaouther Belkilani1, Dietmar Graeber1 
1 Ulm University of Applied Sciences, Ulm, Germany 

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

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

1782 

Astrid Schneider1, Karin Stieldorf1, Christian Schranz1, Harald Urban1, 
Alfred Waschl2, Markus Feichtner3, Fedele Rende4, Andreas Aiello5, Martin 
Hauer6, Kurt Battisti7, Markus Dörn7, Jaqueline Scherret7, Martin 
Treberspurg8, Christoph Treberspurg8 
1 TU Wien, Vienna, Austria; 2 buildingSMART, Vienna, Austria; 3 Sonnnenkraft Energy, 
Veith, Austria; 4 ACCA Software, Bagnoli, Italy; 5 ACCA Software, Vienna, Austria; 6 
Bartenbach, Aldrans, Austria; 7 A-Null Development, Vienna, Austria; 8 Treberspurg and 
Partner, Vienna, Austria 

4EO.2.2 Assessing Yield Disparities: Anticipated Versus Optimal Rooftop Solar 
Photovoltaic Systems and Implications for Prosumer Viability 

1790 

Dominik Keiner1, Dmitrii Bogdanov1, Stefan Krauter2, Christian Breyer1 
1 LUT University, Lappeenranta, Finland; 2 Paderborn University, Paderborn, Germany 

4EO.2.3 Energy Yields and Wind Loads of Alternative PV Designs for Roofs in 
Snowy Climates 

1799 

Maria Svedjeholm1, Josefin Lampa1, Anna Malou Petersson1, Arvid 
Olofsson1, Robin Andersson2, Ehsan Fooladgar1, Pirjo Estola3, Mattias 
Lindh1 
1 RISE, Umeå, Sweden; 2 Luleå Technical University, Luleå, Sweden; 3 Luleå Energi, Luleå, 
Sweden 

4EO.2.4 Digital Twin of Photovoltaic Power Plants Considering Spatio-Temporal 
Characteristics 

1806 



1 2, Engin Karatepe3 
1 Izmir Bakircay University, Izmir, Türkiye; 2 Entegro Enerji Sistemleri, Izmir, Türkiye; 3 Ege 
University, Izmir, Türkiye 

4EO.2.5 Fully Privacy Preserving Net-load Prediction with Federated Learning and 
Homomorphic Encryption 

1812
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