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Apolo Standardization Workshop
The Standardization Workshop is being place on the 26th April 2022 as a hybrid event, held at the Department
of Electronic Engineering at the University of Rome Tor Vergata (Via del Politecnico, 100133 Rome – ITALY).
A virtual EXPO website for APOLO Partners (https://solarpowerexpo.net/) has been prepared where you can
visit their individual virtual booths, learn about their organisations, products and services and also contact
APOLO Partners through their individual contact forms. You can also access the virtual EXPO site by clicking
on the menu “SolarPowerEXPO” on the project website: https://project-apolo.eu/

1. Preliminary Agenda
All times are CET
10:10 Welcome
Stéphane CROS, CEA, France (Organiser)
Francesca Brunetti, University of Rome Tor Vergata – CHOSE, Italy (Organiser)
10:20 Tony Sample, European Commission – Joint Research Centre, Italy
Title: Overview of existing IEC standards for PV modules and ongoing development.
International standards in the Electrotechnical area are developed by the International Electrotechnical
Committee (IEC). Within the IEC structure, Technical Committee 82 (Solar photovoltaic energy
systems) is responsible for the development of standards relating to PV.
There are currently 186 documents published by the IEC from TC 82 (established in 1981) covering the
whole range of activity from light input to a photovoltaic cell to and including the interface with the
electrical system(s) to which energy is supplied.
IEC documents are written to;
•
•
•
•

facilitate trade at an international level
achieve the broadest possible acceptance in all countries
respond to scientific and technological developments
think globally, for as many stakeholders as possible in markets around the world.
The presentation will look at the existing standards for measurement characterisation, safety and
reliability testing and how Perovskites may fit into those documents and what modification may be
required.

10:40 Giorgio Bardizza & Tony Sample European Commission – Joint Research Centre, Italy
Title: New procedures for reliable performance evaluation of perovskite solar cells: state of the
art at the European Solar Test Installation
The electrical performance measurements of perovskite-based PV devices (PSC) and perovskite
tandem PV devices (PSC-tandem) is posing challenges to all testing centers involved in the field. New
measurement procedures have been developed and proposed. It is now fundamental to find consensus
between reference laboratories on measurement protocols for calibration and evaluation of devices,
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leading to reliable inter-laboratory comparison of the results and the possibility to verify new potential
record devices with confidence that results will be equivalent and independent of chosen laboratory.
In this work we review the current status of these aspects based on the experience at the European
Solar Test Installation and we show comparison of the different methods.
11:00 Monica Lira Cantu, Catalan Institute of Nanoscience and Nanotechnology, Spain
Title: SOS protocols for the stability assessment of Halide Perovskite Solar Cells
Improving the long-term stability of perovskite solar cells is critical to the deployment of this technology.
Despite the great emphasis laid on stability-related investigations, publications lack consistency in
experimental procedures and parameters reported. It is therefore challenging to reproduce and
compare results and thereby develop a deep understanding of degradation mechanisms. In this talk, I
will talk about the International Summit on Organic Photovoltaic Stability (ISOS) protocols, initially
developed in 2011 for Organic solar cells and, 9 years later in 2020, updated for Halide perovskite solar
cells. The SISO protocols have been developed under a consensus between researchers in the field
on procedures for testing perovskite solar cell stability. I will talk about the additional protocols included
to account for properties specific to PSCs such as ion redistribution under electric fields, reversible
degradation and to distinguish ambient-induced degradation from other stress factors. These protocols
are not intended as a replacement of the existing qualification standards, but rather they aim to unify
the stability assessment and to understand failure modes.
11:20 Jochen Hohl-Ebinger, Fraunhofer ISE, Germany
Title: Calibration of metastable tandem solar cells
The measurement of metastable (perovskite based) solar cells is a focus of the calibration lab of
Fraunhofer ISE (CalLab PV Cells) to realize reliable measurements on emerging PV devices since
several years. Rather than the certification of industrial grade stable solar cells, the aim here is to show
the performance potential of new cell types in an early stage of development.
Perovskite based tandems are promising devices for highest efficiencies, as they are able to overcome
the physical limit efficiency of single junction solar cells. However, the correct measurement of tandem
solar cells needs certain efforts in the spectral adjustments of the sun simulator. Procedures are
therefore needed to take the spectral properties of both subcells into account. Spectral adaptions to the
standard spectrum according to IEC60904-9 as it is adapted for single junction cells are not sufficient
for the measurement of tandem devices.
The presentation will illuminate the measurement of perovskite based tandem cells with special regard
to spectral irradiance issues.
11:40 Panel discussion
12:20

Lunch break & visit to the APOLO Project virtual EXPO (www.SolarPowerEXPO.net)

14:00

Ana Milena Cruz, LEITAT, Spain
Title: SmArt Designed Full Primetd Flexible Robust Efficient Organic HaLide PerOvskite solar
cells
This session will be focus in the description of the European Project APOLO and how the APOLO
consortium pretend surpass the main barriers for market deployment of perovskite technology by
providing flexible and stable PSCs using scalable and low cost processes, reducing amount of toxic
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materials tackle the challenges to provide market niches solutions. It will also be shown how APOLO
has addressed the issue of Standardization from materials to new products for BIPV applications.
14:30 Luca Sorbelo, GSI, Italy
Title: The relevance of standards in industry
The high performances of perovskite technology in full light, low and ultra-low irradiation conditions
open the door to a rapidly expanding potential markets that, in the case of ultra-low light, currently refers
to inefficient PV technologies. In this regard, for industry the standardization of measurement protocols
and aging tests to qualify perovskite photovoltaic technology is an essential step towards its
commercialization. In recent years progress in this direction has been made with the diffusion of ISOS
protocols around the scientific community, but still a real official and worldwide recognized standard has
not been presented. The impact of continuously evolving protocols on capital rising and industrial
manufacturing processes can be devastating and negatively impact the future commercialization of the
PSK technology. A dedicated standard for PSK technology is then pivotal to make it commercially
available.
14:50 Stephan Abermann. Austrian Institute of Technology, Austria
Title: The VIPERLAB project: General overview and introduction into joint research activities on
harmonization and standardization
VIPERLAB intends to stimulate European academic and industrial researchers to work together on the
research and development of the next generation of perovskite PV technologies. Therefore, the
VIPERLAB project facilitates and coordinates access to the best EU perovskite infrastructures and the
use of advanced data mining approaches via providing transnational and virtual access, aiming to: (1)
combine European top-ranked, relevant and complementary perovskite PV infrastructures to foster
perovskite solar cells and module development and testing, (2) connect and support the starting
European perovskite community through physical and virtual infrastructures and through targeted
networking activities, and (3) further develop physical and virtual perovskite infrastructures and build an
up-to-date database on materials and devices on long-term performance and on environmental and
economic impact. Moreover, VIPERLAB conducts joint research activities, amongst others, on providing
special insight on possible standards issues for perovskite PV technologies and the associated prenormative research or test protocols needed to address these. Consequently, in my talk I will give a
general overview on the VIPERLAB project and introduce into its joint research activities on
harmonization and standardization for perovskite PV technologies. In this way, I hope to lay a foundation
to bridge the findings and results gathered during the APOLO project with the upcoming activities in the
VIPERLAB project.
15:10 Stéphane CROS, CEA, France
Title: Perovskite PV lifetime: which encapsulation requirements, is current standards sufficient?
The protection against atmosphere, i.e. encapsulation, of Perovskite based PV devices is mandatory
for the achievement of requested lifetime in operation. Different processes/materials can be used for
encapsulation, from lamination of flexible or rigid covers to thin film coating. The choice of a convenient
encapsulation strategy is often critical, not only regarding the device lifetime but also regarding the cost.
Indeed, performances of Perovskite PV application can be degraded with very few amount of
water/oxygen and, consequently, request high performing gas barrier protection. In this talk, we will
detail some key challenges regarding Perovskite PV encapsulation we encountered in Apolo. It
highlights current limitation regarding standards used to describe encapsulation materials properties.
15:40

Panel discussion
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16:10 Closing remarks
Note It is planned that all presentations would be followed by Q&A discussion. The organisers reserve the right to change
the programme, speakers or venue should circumstances require. For any further enquires please do not hesitate to contact
directly the APOLO Standardization Workshop organisers.

2. APOLO Standardization Workshop – Speakers
Dr Stéphane CROS (APOLO Partner & Organiser)
CEA
INES, 50 avenue du lac Léman
73372 Le Bourget du Lac
France

Dr Stéphane CROS has a Ph.D. in physico-chemistry in 2002 from the University Paris VI, working
nanocomposite organic/inorganic materials. After a first experience in the field of polymer processing, he joined
the CEA in 2004 to develop the thematic of encapsulation, gas barrier measurements and barrier materials in
the Organic PV team. Since 2005, he is working in the Department of Technological Research within the French
National Institute for Solar Energy (CEA/INES) He is now in charge of the stability issues regarding Perovskite
based PV technologies (single junction and tandem with silicon).
Prof. Francesca Brunetti (APOLO Partner & Organiser)
University of Rome Tor Vergata – CHOSE
Via del Politecnico 1
Rome,
Italy, 00133

Prof. Francesca Brunetti is associated professor at the University of Rome Tor Vergata. Cofounder of the
Centre for Hybrid and Organic Solar Energy (CHOSE), her current research is focused on the analysis, design
and manufacture of electronic and optoelectronic devices through the use of nanomaterials (carbon nanotubes
and graphene), organic semiconductors and perovskites realized on rigid and flexible substrates, including
paper. Recently, she started an activity on the realization of supercapacitors on flexible and recyclable
substrates, among which paper. She was the European coordinator of the Go-NEXT project on Graphene
based Organic Solar Cells and she is currently the local coordinator of two H2020 European Projects (APOLOSmArt Designed Full Printed Flexible RObust Efficient Organic HaLide PerOvskite solar cells and WASPWearable Applications enabled by electronic Systems on Paper) and the principal coordinator of a national
project founded by the Italian Space agency (Perovsky-Perovskite and other printable materials for energy
application in space) . She authored more than 100 publications among paper and conference proceedings,
and she holds 7 patents.
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Dr Tony Sample (Guest speaker)
Scientific / Technical Project Officer
European Commission JRC-Joint Research Centre
Ispra,
Italy
Tony Sample completed a degree in Chemistry in 1986 and doctorate in Inorganic Chemistry in 1990 at the
University of Nottingham. Throughout the early 1990’s he held a number of posts at European research
organisations covering a range of material science related issues, specialising in corrosion.
In 1998 he joined the European Commission’s Joint Research Centre as part of the staff of the European Solar
Test Installation (ESTI). Since this time he has been active in the areas of module measurement and testing, in
particular Module Qualification testing and lifetime assessment of PV modules. He is the current convenor of
WG1 of the CENELEC TC82 and the convenor of the IEC TC82 WG2 on cells and modules.
Dr Giorgio BARDIZZA (Guest speaker)
Scientific / Technical Project Officer
European Commission – Joint Research
Ispra,
Italy
Dr Giorgio BARDIZZA is a Scientific officer at European Commission - DG JRC. Working at ESTI (European
Solar Test Installation). My main activity is the analysis of emerging low-cost photovoltaic technologies. The aim
is to perform pre-normative research helping the development of the international standards.

Dr Monica Lira Cantu (Guest speaker)
CSIC Research Scientist and Group Leader
Catalan Institute of Nanoscience and Nanotechnology
Edifici ICN2
UAB Campus, Bellaterra (Barcelona)
08193, Spain
Prof Monica Lira-Cantu is Group Leader of the Nanostructured Materials for Photovoltaic Energy Group at the
Catalan Institute of Nanoscience and Nanotechnology, ICN2 (www.icn2.cat), in Barcelona (Spain). She
obtained a Master and PhD in Materials Science at the Materials Science Institute of Barcelona (ICMAB) &
Autonoma University of Barcelona (1995/1997) and completed a postdoctoral work under a contract with the
company Schneider Electric/ICMAB (1998). From 1999 to 2001 she worked as a Senior Staff Chemist at
ExxonMobil Research & Engineering (formerly Mobil Technology Co) in New Jersey (USA) initiating a laboratory
on energy related applications. She moved back to Spain in 2002 and since then she has received different
awards/fellowships as a visiting scientist to the following laboratories: University of Oslo, Norway (2003), Riso
National Laboratory, Denmark (2004/2005) and the Center for Advanced Science and Innovation, Japan (2006).
From 2016-2018 she was visiting professor at the École polytechnique fédérale de Lausanne (EPFL,
Switzerland). Since 2007 she has a permanent position at the Spanish National Research Council (CSIC, Spain)
and since then, she is the director and group leader of the Nanostructured Materials for Photovoltaic Energy
Group at ICN2 (Barcelona, Spain). Her research interests are the synthesis and application of nanostructured
materials for next-generation solar cells: Dye sensitized, Hybrid, Organic, Perovskite Solar Cells. She has more
than 125 publications, among them more than 110 published articles in scientific journals, 1 Book, 10 book
chapters, 9 patents and a h = 50 (@01/03/2022.
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Dr Jochen Hohl-Ebinger (APOLO Partner)
Head of group CalLab PV Cells
Fraunhofer ISE

CalLab PV Cells
Heidenhofstr. 2
79110 Freiburg, Germany
Dr. Jochen Hohl-Ebinger is head of the CalLab PV Cells (Calibration lab for solar cells at Fraunhofer ISE).

Dr Ana Milena Cruz (APOLO Partner)
LEITAT.de lnnovació 2
08225 - Terrassa
Spain

Technical coordinator of APOLO project. Ana Milena Cruz Rodriguez has a PhD in Materials Science from the
Universitat Autònoma de Barcelona, a Master in Materials Engineering from the Universidade Federal de São
Carlos in Brasil and a degree in Physics Engineering from the University of Cauca in Colombia. In this period
her research career has focused mainly on the synthesis and characterization of materials in the area of
ceramic, glass ceramic, polymer and biomaterials focusing specifically on their electrical properties. She is
currently developing her professional career at LEITAT Technological Center as a senior researcher in the
Energy and Photonics Conversion group. Within the group, she manages the Solar Energy area and works in
the coordination, execution and exploitation of R + D + I projects financed by public or industrial contracts at
national and European level. She has specialized in different technologies including photovoltaic, thermo solar,
printed electronics and thermoelectric. Her work is related to the production and integration of devices, as well
as the characterization of the materials involved and the evaluation of their final behaviour.

Luca Sorbello (APOLO Partner)
Greatcell Solar Italia srl
Viale Castro Pretorio 122
00185 Roma
Italy

Luca Sorbello has been associated with activities of the Greatcell Solar group since 2008. Since 2010 Luca
Sorbello is the Sales and Marketing Manager for the group. He is now also the Managing Director for Greatcell
Solar Italia. In December 2002 he was awarded a Master of Arts in “business organization and management”
in the engineering management school at University of Tor Vergata in Rome. At Tor Vergata, he has been since

Dr Stephan Abermann (Guest Speaker)
Austrian Institute of Technology
Giefinggasse 4
1210 Vienna
Austria
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Dr Stephan Abermann is Head of the AIT Competence Unit “Energy Conversion and Hydrogen” and European
Patent Attorney. Previously he worked as Head of New Technology Scouting at D. Swarovski in Austria. Holds
a PhD in Electrical Engineering (Vienna University of Technology), a MSc in Building Science and Technology
(Vienna University of Technology) and a MSc in Materials Sciences (Montanuniversität Leoben). Stephan
ABERMANN is member of the epi -Institute of Professional Representatives before the EPA, the Board of ESMC
-European Solar Manufacturing Council and the Editorial Board of the journal Solar Energy Materials & Solar
Cells.

3. APOLO Standardization Workshop – Partner Organisations
LEITAT
Web: projects.leitat.org/
LEITAT is a prívate technical institute with more than 110 years of experience in industrial innovation processes.
We transform technological and scientific results into economic and competitive value for our clients and
collaborating entities. Over 1500 customers benefit from our talent, creativity and strong commitment. We bring
knowledge and innovation to our customers through applied research and technical testing in the fields of
chemistry, energy, environment, materials, engineering and life sciences. We rely upon our 330 highly skilled
team members who deliver flexible solutions to face any industrial challenge.

The “École Polytechnique Fédérale de Lausanne” (EPFL)
Web: www.epfl.ch/labs/lsmo/
The “École Polytechnique Fédérale de Lausanne” (EPFL) is one of the two Swiss Federal Polytechnical
Schools. A multi-cultural institution at the cutting edge of science and technology, EPFL fosters innovation and
excellence. EPFL has a unique organisation that stimulates interdisciplinary research and fosters partnerships
with other institutions and companies, with both theoretical and applied research being carried out. With more
than 350 laboratories and research groups on campus, EPFL is one of the Europe’s most innovative and
productive technology institutes and is also renowned for the quality of its teaching and training programmes.
In 2014 the Shanghai Jiao Tong ranking placed EPFL third in Europe and 19th worldwide in
Engineering/Technology and Computer sciences, and many other global comparisons place it among the top
European universities.

Arkema
Web: www.arkema.com
Arkema is an international company with sales in the field of Specialty Chemicals. The company was created
in 2004 as a spin-off of Total, a multi-national company in the field of Oil Extraction, Refining, Distribution, and
Petrochemistry. Since 2004, Arkema has specilized in Industrial, and Specialty Chemicals, as represented by
its three main poles: High Performance Materials, Industrial Specialties, and Coating Solutions. At present,
Arkema is considered as one of the most innovative companies in the world (Thomson Reuters list of the 100
most innovative companies in the world). In 2013, Arkema’s sales were of around 6,5 billion €. The company
employs near 14000 people in 40 countries, and 85 industrial facilities. Arkema and its subsidiaries account for
10 R&D centers worldwide.
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CEA
Web: www.cea.fr
The “Commissariat à l’Energie Atomique et aux Energies Alternatives“ (CEA) is an internationally
recognized research organization in the domains of energy, information and health technologies and defense.
Its LITEN Institute (Lab. for Innovation in New Energy Technologies and Nanomaterials, 1000 people, 770
patents) is a major partner of fab to lab R&D with 350 collaborative research contracts running this year. The
laboratory of PV modules technologies develops printed cells and modules, reaching world level efficiency. The
laboratory is involved in the scaling up of these technologies using industrially compatible technologies (Inkjet
and roll to roll printing). Stability studies is also an important theme of research with appropriate facilities enable
to measure PV parameters in various accelerated climatic conditions and the development of home-made
technics particularly in the field of gas barrier and encapsulation characterization.

ACCUREC
Web: www.accurec.de
ACCUREC, founded in 1995, is a technology-based treatment company to manage secondary raw materials.
At its plant in Germany ACCUREC has installed several of its unique and own developed innovative treatment
techniques, dedicated to the recycling of used batteries. This European battery recycling center enables
ACCUREC to recycle every modern type of industrial and consumer rechargeable battery with the best available
technology at zero emission.

Fraunhofer-Gesellschaft
Web: www.ise.fraunhofer.de
The Fraunhofer-Gesellschaft is the leading organization for applied research in Europe. Its research activities
are conducted by 69 institutes and research units at locations throughout Germany. The FraunhoferGesellschaft employs a staff of 24,500, who work with an annual research budget totalling 2.1 billion euros. Of
this sum, 1.9 billion euros is generated through contract research. More than 70 percent of the FraunhoferGesellschaft’s contract research revenue is derived from contracts with industry and from publicly financed
research projects. International collaborations with excellent research partners and innovative companies
around the world ensure direct access to regions of the greatest importance to present and future scientific
progress and economic development.

The University of Rome “Tor Vergata”
Web: web.uniroma2.it
The University of Rome “Tor Vergata” is based on a campus of 600 hectares with 43000 students and 19
Departments. The University has established in 2006 together with the Lazio Region the “Centre for Hybrid and
Organic Solar Energy” (CHOSE). The centre’s objectives are the research and development for the
industrialization of organic and hybrid organic-inorganic technologies via three main steps: define a
technological process for organic/hybrid cells, develop fabrication processes for industrialization, foster
technology transfer towards SMEs. CHOSE has the main laboratory has a surface of 650m2 with over 300sqm
of class ISO7 clean room facilities with all the equipment necessary to carry out research on photovoltaic
technology.
9
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UNINOVA Research Institute
Web: www.uninova.pt
UNINOVA Research Institute is a multidisciplinary, independent, and non-profit research organization devoted
to the development and application of new technologies, being organized in centers of excellence, involving
more than 150 scientists and technologists. It was founded in 1986 by the Faculty of Sciences and Technology
of the University Nova de Lisboa. UNINOVA will participate in the APOLO project through CEMOP – Center of
Excellence in Microelectronics and Optoelectronics and Processes (Centro de Excelência de Microelectrónica
e Optoelectrónica e Processos). The CEMOP areas of expertise are thin-film technologies and development of
advanced materials, i.e., semiconductors, photonic material, transparent conductors, thermoelectric and
electrochromic materials and devices.

Greatcell Solar Italia SRL
Web: www.greatcellsolar.com
Greatcell Solar Italia SRL (formerly known as Dyesol Italia srl) is an Italian SME member of the Greatcell solar
group of companies (formerly known as Greatcell Solar), the world leader in commercialisation of DSC and PSC
Cells. Greatcell solar Italia supplies laboratory manufacturing and testing equipment for research and
development of DSC & PSC cells and devices. The Greatcell Solar Italia team has a long history of collaborative
development programs within the EU and Swiss and Italian communities and for industrial concerns. Greatcell
Solar Italia develops new products, devices, components and materials in the DSC / PSC domain. Greatcell
Solar Italia provides a complete turnkey design for DSC and PSC prototyping and product manufacture.
Greatcell solar Italia has a wide expertise and patent portfolio, with particular reference to: DSC & PSC cells
and module design, DSC and PSC manufacturing and testing equipment.

Flexbrick
Web: www.flexbrick.net
Flexbrick is a company owned by Piera Ecocerámica y Cerámica Malpesa, dedicated to the manufacture of a
new construction system. This new system consists of a woven metal mesh in which mainly ceramic pieces of
different sizes, shapes and textures can be inserted, but also other types materials such as glass, metals, stone,
wood, etc. Flexbricks’ versatility and features allow you to “play with the design offering a wide variety of
aesthetical solutions. Flexbrick has applications for both facades and floors, roofs, pergolas, false ceilings, and
more.Flexbrick is an industrialised construction system that combines technological innovation with traditional
materials and makes it possible to use small pieces to carry out large-scale projects.

Cambridge Nanomaterials Technology Ltd (CNT)
Web: www.cnt-ltd.co.uk
Cambridge Nanomaterials Technology Ltd (CNT) is an innovation management and nanotechnology
consulting company based in Cambridge, UK. The CNT Ltd helps companies, academic and government
institutions to develop world-class innovative solutions for nanomaterials related R&D and IPR strategy,
partnership, products, technologies, funding and markets. CNT Ltd is specialised in carbon nanomaterials R&D
consulting and collaborative R&D project management, including exploitation and dissemination management,
consortium and supply chain building. CNT has done a number of patent landscaping and market research
analysis studies regarding production and use of various nanomaterials helping to link inventors and technology
developers with end-users and investors.
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4. APOLO Standardization Workshop – External Participating
Organisations
Joint Research Centre (JRC) - European Commission
Web: https://ec.europa.eu/jrc
https://ec.europa.eu/jrc/en/research-facility/european-solar-test-installation
The JRC's European Solar Test Installation carries out research on reliable and accurate measurements for
photovoltaic devices and supports the EU in meeting its targets for renewable energy.
The European Solar Test Installation (ESTI) is a European reference laboratory for calibration of photovoltaic
(PV) devices and for the verification of their energy generation. Since its launch in the late 1970’s, it also has
been the forefront of the development of international standards for the assessment of electrical performance
of PV products and for their reliability.

Austrian Institute of Technology
Web: http://www.ait.ac.at
The AIT Austrian Institute of Technology takes a leading position in the Austrian innovation system and a
key role in Europe as the RTO focusing on the key infrastructure topics of the future. AIT provides research and
technological development to realize basic innovations for the next generation of infrastructure related
technologies in the fields of Energy, Low-Emission Transport, Health & Bioresources, Digital Safety & Security,
Vision, Automation & Control and Technology Experience. These technological research areas are
supplemented by the competence in the area of Innovation Systems & Policy.

Catalan Institute of Nanoscience and Nanotechnology
Web: https://icn2.cat/en/
The Institut Català de Nanociència i Nanotecnologia, with its official English translation Catalan Institute of
Nanoscience and Nanotechnology and acronym ICN2, is a non-profit international research institute located
close to Barcelona (Catalonia, Spain). It is devoted to the generation of knowledge, materials and devices in
the broad fields of ICT, health, energy and the environment.

United Arab Emirates University
Web: https://cos.uaeu.ac.ae/en/departments/physics/
The Department of Physics at the United Arab Emirates University is a dynamic and expanding department
involved in many research areas of physics and teaches a variety of physics courses to the students in different
disciplines. The department offers a B.Sc. degree in physics and a M.Sc. and a PhD degree in physics in
addition to a track in undergraduate Space Science and an MSc degree in Space Science. The department also
offers general education courses to other colleges in the University and is greatly involved in providing service
courses to the Colleges of Engineering, IT, Food and Agriculture and Education.
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University of Pavia
Web: web-en.unipv.it/
PVsquared2 team is Prof. Giulia Grancini’s research group. The group, based in the physical-chemistry
department of the University of Pavia, investigates perovskite solar cells, focusing on their efficiency and
stability.
The University of Pavia is one of the world’s oldest Universities, offering a wide range of academic
programmes. At the Unipv, 26,000 students, 1,800 staff members and 1,800 international students’ study and
work in a diverse range of fields, connected by a culture of curiosity.

5. APOLO Virtual Expo
We invite you to visit the virtual APOLO Partners EXPO at https://solarpowerexpo.net/ . You can also access
the virtual EXPO site by clicking on the menu “SolarPowerEXPO” on the project website: https://projectapolo.eu/
This virtual EXPO has been prepared in order to support APOLO Partners with their exploitation and
dissemination activities. At the virtual EXPO you could visit the APOLO partners’ individual virtual booths, learn
about their organisations, products and services and also contact them through their individual contact forms.
Through the reception area, those interested in participating in the Standardization Workshop are able to
register their interest thought the Registration Desk, where they could also access the Announcement and
Agenda for the event.
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