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Executive summary

This present document aims to gatheatarials and conclusions from the discussions held during
study-visits, B2B interviews with representatives from DTU and Fraunh&teas well agheir
respective R&l systems, and from the bpsacticesharing workshop (task.2) involving all
TwinSolar partners, dedicated to identify and adapt best practioegshe construction ofa
competitive andinternationalized R&l system in the energy tsition field at UR and in La
Reunion.

Conclusions of this deliverable will be shared with representatives of the UR and the La Reunion
R&l systemo identify the best practices that can be adapted to the local ecosystem.

As a public deliverable, this daoent will allow all stakeholders and future project managers to
benefit from these inputs as well.
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l. Introduction

The WinSolar project aims at positioning the University of La Reunion and the regional research
and innovation (R&l) system a<enterof excellence for the massive integration of renewable
energy in offgrid locations, to support the efforts of islands and remote areas to build a
decarbonizedelf-sufficient energy system. The project relies on the design and implementation

of a sound sientific and regional strategy ateveloped with two of the most renowned research
institutions in Europe and in the field of energy, namely DTU and Fraunhofer, a federation of 150
littoral & insular regions working to adapt EU policies to suit their ifjgetontext- CPMR, and

Nexa the regional R&l agency of La Reunion Island in charge of the implementation of RIS3 and
ERA policies.

To foster the regional R&I energy system performance of La Reunionywa&hought of asa
Twinning framework to suppotnowledge transfer from the tofevel research institutions to

the R&D players of La Reunion. Throughsie visits at Fraunhofer ISE, DTU campuses and
University of La Reunion (task 1.1), desk research, online interviews with representatives from
DTU andFraunhofer and their respective R&l systems and workshop (task 1.2Slav
partners has identified good practices@ganizationlevel (institutional practices) and system
level (System practices) that can help address the challenges faced by La Reunion R&I system.

The cliverablel.3 was designed to deliver the main results, conclusions and recommendations
extracted from all knowledge produced and shared during WP1 activities. This knowledge will be
discussed with both UR governance to diaftaction plan to improve UR instituti@h practices

and La Reunion Energy R&l stakeholders (Task 5.3) to adapt and test relevant practices during
the implementation of the Regional Smart Specialization Strategy (B0SBR027 action plan.

NB: This deliverable wasitially aimed at gatheing materials and conclusions of two workshops, involving all TwinSolar
partners and a selection of relevant R&D players from Reunion Island and from other members of the CPMR, dedicated to
the best practices about important activities needed to buildrametitive and internationalized R&l system in the energy
transition field. However, it finally seemed more efficient to build two diffedetiverablesone being D1.3., gathering
information from the study visits, B2B interview and one specific workshop held in La Réunion, and the other D5.2 being
two online workshopserganizedoy Nexa and CPMR involving their specific public.
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lI. Methodology

This best practices guide was produced in acaocdawith the WP1 objectives, and the
methodology described in the figure below:

WP1

DTU institutional
Best practices

FISE institutional

Best practices

T1.2 UR Best practices
Workshop
(February 2022)

Adaptation to improve
UR institutional
practices

T1.1 Study visits
(2022 & 2023)

—— e e o o = o = = = —— oy,

DTU-system \
regional Best I
ractices : : F

" T1.2 B2B interviews iT5:3Nexa:d seminars Adaptation to improve :
(2023) . (LugeAZO%BZ'OM) regional R& system '
FISE-system Gl prt practices :

regional Best 1
practices \ WP5 ]
S I e R R it g IO B T e IO BT Lt 7/

A) Study visits

Study visits took place the 3 different research institutes:

- DTU Rig CampusRoskilde, DenmarkSeptember 186, 2022,

- Fraunhofer ISE, Freiburg Bneisgau, Germanyeptember 120, 2022,

- University of La Réunion, Salierre, SainDenis and more, La Reunjdrebruaryl 3-
17,2023

During TvinSolar summerschool, which was held at DTU Risg and Lyngby camp@sgsist
21-252023, complementaryisits were organized.

During these visits, several stakeholders of the institutions were met.

Organization Services/Facility Contact

DTU DTU Risg Research facilities & offices Peter Poulsen
DTU Link Christina Marie Jespersen
DTU Skylab Mikkel Sorensen

Shehnaz Atchia Westergaard

Fraunhofer | Department Analysis Modules and Power | Anna Heimsath & Elke Lorenj

ISE Plants Research facilities & offices
UR PIMENT Research facilities & offices Mathieu David
EnergyLab Research facilities & offices Michel Benne

7
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B) B2B interviews

Organization Contact and Role Date
BadenWurttenberg Ministry | Dr Arndt Oschmann, Smart specialization 4/4/2023
of Economy, Labor and strategy contact point, ERDF managing
Tourism authority
Greater Copenhagen EU Maria Tgrnsg @stergaard, Smart specializati{ 19/4/2023
Office strategy contact point, EU project developer | &

24/8/2023
Fraunhofer ISE Dr. Simon Philipps, Head of R&D Strategy | 26/4/2023
DTU Entrepreneurship Dr. Jes Broeng, Director, Professor, Centre f{ 8/6/2023

Techndogy Entrepreneurship
DTU Wind Project support | Matthias Andersson, Senior Executive Office| 22/8/2023
research lobbyist & Karsten Krygger, Senior
Executive Officer, Fundraiser

DTU Aqua EU support Dr. Ivo Grigorov, Grants Support & Open 25/8/2023
Science

C) Workshop

The best practices workshop took place in karfon on Februaryl4™ 2023 during the partners
visit. TwinSolar partners and members from thetcahorganisation of Universitof La Runion
as well as the Regional Council were present during the workshop.
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lI1. Results and conclusions for best practices at institutewel

The TwinSolar Project aims at enhancing research and innovation capabilities of the UR and the
R&I ecosystem dfa Reunionthrough best practicessheh y 3 gA G K G KS LI NIy SN

Presentations from DTU and Fraunhoferdg8fanizatiorand operating modéed to abenchmark
of good practices that could be replicated at the university levéhaUR.

Generalorganization:
* Both organizations are mainly dedicated to research

- DTU:6000 employees11200 students/0% of researchers
- Fraunhofer ISE: 1400 employe&8% researchers

* In both partners organizations, direct public funding is not the main soofckinding. A
consequent share of the money needs to be won thru external fundings:

- DTU 20% from state40% from industry, 40% from research projects funded by public
bodies (EU...). DTU applies an averageerheadrate of44%

- Fraunhofer ISE: 5% frogovernment 32% industry, 54% projects, 3% EU, 6% others
Fraunhofer ISE applies an averagyerheadrate of 38%when money comes from the
industry.

* Usually, group leaders, heads of department and sections are not lecturers or researchers. They
are project managers with technical background and a good knowledge of the research field
For instance, Peter Behrensdorff Poulsenpwbkads the group Sol&hotovoltaic System, comes

from the PV industry. He has a strong experience in project management and he is not a
researcher.

* Internal communication:both organizations havewell-defined internal communication
processes

- At the Fraunhofer ISEnergy Méeorology Group, internameetingstake place on a
regularbasis:a Daily standup with Task Board, a Weekly group meeting and Project
planning (23 times a year)Process for projects: IDEA => Researcher => internal check =>
central validation (Munich oie).

- Atthe DTU, they also have specific processes to get their projects knowspdgee)that
do not need to go through a very tirensuming validation process to the presidency of
the university. A high level of responsibility is given to project égacand to group
managers.
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* Strategy planning:

- At the DTU, they have @rcular process with the design of a roadmap over 4/5 years,
with metrics monitoring the achievement of the strategy amdannual planning wheel
dialogue betweenHeads of dpartment and division withthe management board
(president,researchinnovationdirector, deans)Srategy planningalsoincludes external
stakeholders in an advisory boarftheir objectives include, for example, determining the
number of Horizon Europenmiust win" programmes, developing an action plan and
monitoring/evaluation.

- At the Fraunhofer, the internal group strategy is designeatigh 2 to 3 meetingger
year.

*Financial responsibility level:

- At the DTUthe head ofthe department ha avery highfinancial commitment capacity
(several million euros)

- At the Fraunhofer ISE, groups mainly refer to higher levels to engage important amounts
of funds.

Support for researclproposals- processes:

* At DTU:each department has a team fproject support, and oneommunication/marketing
person per department, doing 2 or 3 marketing campaigns per. ydairusualprocessl sheet
summarizing the idea, then internal discussion vitik head of section/divisiorfneed to fit to
the strategy) ad final validation by the central administratioBvaluators are easily accessible
(phone number publicly available).

The support team helps at atages:

- Preaward: identifying the good funding sourcekeeping track of proposal pipeline,
organizingteam workshops tobring ideas outbuilding the consortiumwriting the
proposal

- Postaward: developing and improving standard procedures/best practices for project
management, coordinating reporting, administrative/technical project management
(monitoring research proposal success rates and statjstielping negotiating research
grarts, securing/supporting good project starp, support to specific project managers,
communicatior).

They also provide®ngterm administrative support and coherence

Peter Poulsen at DTBolar:30 applications/year with 60/70% of projecdeascoming from
companies.

* At the Fraunhofer ISE, most of the support is centralized, at the Befzartment 60-80 people
with 3-4 helpingto write proposals

10
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How to increasdhe attractivenessof the UR?

*DTU has unique test facilities for wind energy, and energy systems

Incentives to participate to Eprojects:

* At DTU you cannot passassociate professor if you did not coordinate a big projEceatea
merit system: need to have coordinated an important project to pass associate professor for
instance

Main conclusions:
* Toincrease the visibility and credibility of URith potential partners

- There is a need for a very goadternal communication within the departments
themselves and with the central administration, thru regular meetings (daily for group
meetings, 15min is enough to organize daily wavkkh atask board weekly for a longer
meeting about proposals, scientific discussiglanning project progress..gnd 2/3 times
a year for project planning, half day in presence, share of ideas for a loeganization.

- Use of specific orgamition tools is usefuldRedmin& project management toofor
instance for agenda, sharespreadsheefor project progress, tasks for each memper
ticketing system for organization of taskiVikic softwarefor documentation (on services
for instance)

- Developingspecific test facilitiesould also be a very good way to attract partners

* To encourage participation in widemprojects (such as Horizon Europe), it can be useful to
create amerit system saying career progression is dependent on high level project coordination
Moreover,PhD students need to be deeply involved in proposal writings

* Tofacilitate project coordinationand make validation processes more flexible, it could be
useful toincrease the level of financial accountability of laboratory directors

* To ensure higher success rates for the proposals and coherent project mgemment, a
dedicated person for project suppade required Even thoughthe head oflaboratory or the team
leaderdo a lot in terms of partnerships, this person needs to have a good knowledge of the
research field of the department but also of the seeimonomic context/EU functioning to be
able to propose a@esearch program consistent with the needs of the territary

11
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I\VV. Results and conclusions for best practices at syesi

Under TwnSolar, the benchmark obest practices at systedevel ambitions to transform La
Réunion energy R&l system in a competitive and internationalized system, thralgbdives:
o Learn from the best and collect inspirational material from key stakeholders from
Fraunhofer ISE and DTU and their regional systems.
o LRSYiATe NBtSOlIyld AyAOlGAlIGAGSa G2 | RRNBaa
o0 Inspire members of La Réunion « Renewable Energyc®&munity » to engage in
structural change and implement practical tools essential for a competitive,
internationalized and soluticriented research and innovation system.

To do so, Nexa implemented a targeted approach: the benchmark focuses ons3key that
inhibit the performance of La Reunion R&l system (according to the RIS3 diagnosis) that were
submitted to a collective discussion with stakeholders from Energy R&l community efihiark
tofinel dzy S GKS RAFIAYy23A& YR aeaidsSyQa ySSRa
o How to inwlve researchers, entrepreneurs, policy makers and users in a coordinated R&l
agenda and collectively identify and seggortunities?
0 How to increase the participation in Horizon Europe and integration in the European
Research Aréa
o How to facilitate knavledge transfer into innovations and solutions, maximizing research
spillover®

Results and conclusions from the stedgit discussions, interviews, workshops and desk
research performed by Nexa are presented here:

Main result: The 3 regionpresentheterogeneous systems

Area 2,512k 7,223 kn? 2,559 kn? 35,751 kn?
Population 871157 (2021) 838 840 (2021) 1867948 (2022) 11 103 043 (2021)
D5t 6aev 20 339 (2021) 32 412 (2021) 143 4292021) 3 601 750 (2021)
% of the National GDF 0,81 (2021) 10,09 (2020) 42,6 (2021) 15,04 (2020)

% of Unemployment ~ 18% (2021) 5,1 (2021) 4,8 (2022) 3,1 (2021)

12
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Regional Gross
Domestic
Expenditure on
R&D (%)

0,58 (2010) 1,26 (2019) 4,62 (2019) 5,74 (2019)

Regional Innovation

Scoreboard; Innovation Leader +
Performance group Emerging innovator + Moderate innovator +  The most innovative Strong innovator
region in EU
Horizon 202Q; Nb of
participations 22 132 2694 4108
Horizon 202@ EU
T T 2541n T H € oc mMnay opn 1156629363 H nTc ycn n

Terrestrial Green Energy
ecosystems Transition
conservation ¢ Circular
restoration Sustainable Economy .
. L 1. Sustainable
Blue Economy mobility Healthy living mobilit
Resilience to Climate Sustainable conce yts
Natural change Water Supply P
. 2. ICT, greenIT ar

hazards adapation Mngt . |

o . intelligent
Green Digital Education:
econom infrastructure STEM Il

RIS3 domains . Y . 3. Health

Tropical Femern competencies. .

o . . 4. Environmental
building Corridor vocational technologies
Off grid Energ Personalised training and gies,

. . renewable
systems healthcare international energies &
Health of Bioproduction talent g

. . resource
vulnerable Circular Climate -
. efficiency
populations economy Change
Postcolonial Adapation
Inclusive Sustainable
societies Mobility

U Varied governance structure:

1. In Denmark, the smart specialization strategy and structural funds are managed

at national level, by the Danish Board of Business Development.
2. In Baden Wirttemberg by a regional task force composed of Ehenomy,

Research, Education and Ecological transition ministries.

U Marked regional differenceisherited from the past:
1. The 2 partner regions share a « common sense » of the value / importance of
innovation, notably due to their economic dependence odustries.
2. They also enjoy a dense and decentralized R&l system, with a multiplicity of
organizations in various cities

13
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3. B. Wirttemberg presents a very cooperative system, with a permanent and
dynamic institutional dialogue between R&I organizations policy makers.

4. The 2 regions are engaged in a thorough-seffiroving governance and policies,
supported by the continuous monitoring of activities and performance

U Marked organizational differences
1. Fraunhofer ISE and DTU are technical establishmeuitis, strong institutional
connections with local companies even in their governance systems.
2. The two organizationpromote and support entrepreneurship, notably through
in-house incubators.
3. The two organizations have dedicated, expert, Horizon Europesstifgams.

Remarkablanitiatives:

B.W: Baden Wurttenberg
U Foster the sciencgolicy-society dialogue

1. In BW, aregional task force is set up to ensure RIS3 implementation which brings
together 4ministries:Economy, Research, Education and Ecologigasition

2. In B.W. meetings are organized every 4 weeks between R&l organizations and
institutions to collect needsfeedbackon public policies and adapt strategic
priorities.

3. In BW, the regional system is decentralized, with the presence of key R&l
institutions in each town.

4. In Fraunhofer ISE and DTU, local stakeholders are closely involved in the definition
of each department/faculty research agenda and policy.

5. In Fraunhofer ISE, department leaders are involved closely in stakeholder
platforms suchas the solar cluster, which organizes lobbying, networking and
policy-oriented activities

6. Basic Research advocacy towards Policy makers is done by industries

7. In B.W., the Regio WIN competitiemn essential program element of the ERDF
strategy (1/3 ERDfnds)- is divided into two phases. In the first phase of the
O2YLISIUAGAZ2Y S aNBIA2YyFE a0Nr GS3e 02y O0SLI
O2YLISGAGA2Yy O2yONBiGAT Sa GKS aidNXiS3ao
02y OSLIiaé¢ o6AGK yNFEemtatond K &G | NB NBI R

8. In B.W., a « central cluster agency » organizes and coordinates the development
and activities of regional innovation clusters and intermediaries.

9. In Denmark: Danish solar association (not a big role) and Mega wind association
(bigrole).

14
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U Stimulate knowledge transfer

1. In B.W,, regional funds finance « technology managers » in the chambers of
commerce to support small and medium companies in their innovation processes.

2. In B.W., a yearly « open innovation congress » brings togetB@02articipants
to explore new innovative solutions and business opportunities.

3. InB.W., the Solar cluster delivers practical services to households, local companies
andpolicymakerdased ormembersknow-how and expertise.

4. In B.W., Smart green accelevatprovides support programs to stamps of the
green sectors codsggnedwith the endusers.

5. Fraunhofer Venture is the central contact point for researchers and entrepreneurs
from science, business and the stagp scene who want to change the world with
Fraunhofer cuttingedge technology and offers everything they need:
comprehensive support from the idea to the exit by stapt experts, internal
funding opportunities, access to seed capital and a strong network in the industry,
the startup and venture apital scene.

6. In DTU, each department organizes a pemrew every three year to
demonstrate the added value of the Research conducted

7. In DTU, theenterfor entrepreneurship stimulates and supports open innovation.

8. In DTU, each facility has gpage commercial leaflet showing the unique selling
points of the research infrastructure

9. POWERLABDK is a joint lab between DTU Electro and the regional energy company
of the Bornholm Islandoperated in close collaboration with Leading STK of Energy
industry.

10.AtDTU Link, companies apply #1300 hours of researchers" grant

11.DTU XTech is an acceleratddarning program connecting engineering, business
and marketing students with inventions, patents and technological needs from
industry partners and DTU researchhe outcomea prototype, a business plan,
and an entrepreneurial team ready to explore a new business venture

12.At DTU, they argiving uptheir patent-based innovation strategy

13.Ly 5SYYIFINJZ GKS a2y SyiNBLNBY SdzNE KA L
experienced entrepreneurs with researchers very early on to explore commercial
FYR AYyy20FGAGS 212 NIdzyAdGASaod Danisa |
Universities, UC Berlasl and funded by the Danish Industry foundation and
Ministry of Higher Edud&an and Science

U Increase the participation in Horizon Europe
1. Fraunhofer ISE/DTU integrates the participatidh 2 NA T 2y 9 dzNB LIS Ay
The program is seen a® opportunityto develop and test innovations in a long
term (3 to 5 years) perspective.
2. A B. Wurttemberg regional office provided support for proposal writing

15
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3. In Denmark, the greateCopenhagertU Office (GCPHEU) promotes R&I expertise
at EU level and suppaparticipation in Horizon Europe, with an average budget
2T H ae LISNI@SINE F2NJ my O2fflo2N)G2NA
4. GCPHEU is a collaborative initiative gathering 46 municipalities, 4 universities, the
capital Region and Zealand Region
5. GCPHEU proposes a dedicated 4 meprthgram br researchers who are thinking
about applying to Horizon Europe.
6. In Denmark, there are different seed money for grawmiting: from national
government, regional government, GCPHEU or internal (DTU central).

Main conclusions and recommendations:

1. The performance of these 2 R&l systems stems from a long mndti-dimensioral
journey.
2. Itis drivenby:
- ashared perception of the Research and Innovation imperative to tackle regional
challenges
- astrong commitment of policymakers to knowledge econpmy
- internationalized public research and higher education institutjons
- knowledgeintensive industries which invest in Research and Innovation
3. If many interesting initiatives could not be translated to La Reunion, that lacks the proper
absorption capacitiessome good practices should be discussed with the members of La
wSdzy A2y Qa 9y SNHE& w3l O2YYdzyAriluesx y2iloftey
- «Technologynanagers » in support organizations, funded by regional authorities,
to support SMEQ RS @St 2 LIYSy i
- the BW Solar cluster which delivers practical services to households, local
companies angholicymakerdased on memberknow-how and expertis.
- The BW Smart greeacceleratorprovides support prograsito start-ups of the
green sectors codesigned with thaausers.
- The POWERLABDK, a joint lab between DTU Electro and the regional energy
company of theBornholm Islandoperated in close collaboration with Leading STK
of the Energy industry
- The DTU Xech acceleratettarning program connesengineering, business and
marketing students with inventions, patents and technological needs from
industry partners and DTU research
- ¢KS 2Ly SYUNBLINSBYSAINEKALE AYAGAFGAQGS
experienced entrepreneurs with researchers verylgan to explore commercial
and innovative opportunities
- The GreateCopenhageiicU Office, a collaborative initiative for R&l advocacy and
Horizon Europe participation, gathering 46 municipalities, 4 universities, the
capital Region and Zealand Region

16



Deliverable 1.3 Best practices guide TwinSolar

- Diverse and clear communication with stakeholdersoixghops showcasing
university activities, stakeholders' invitation to propose problems to be solved by
researchers, participation of industry in advisory boards...). They slaoldcess
different types ofpublics: policy makers, industry, civil society...

- Contact with companies is more efficient if one key person is the point of contact
for the department

- Active participation in working groups defining research programs is also very
important, at the labével

- Working with smaller, more traditional companies is also useful to bring more
knowledge to them, through the involvement of students.

17
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Annexes

Annex 1Study visito DTU September 126, 2022

Agenda & presentations:

La Reunion visit to DTU

September 15 - 16, 2022
Risg Campus, Denmark

UNIVERSITE DT Technical university -
DE LA REUNION Z Fraunhofer - Of Denmark ¢
ISE =

=
=1
(—

M

Thursday September 15 Friday September 16~
Morning 9.00-12.00 Welcome (Building 130) 9.00-11.00 (Building 130)
Research highlights APV (Peter Poulsen & Sergiu Spataru) EL/PL Measurements
EL/PL - flashing - characterization
La Reunion research (UR) (Rodrigo Del Prado Santamaria, Gisele Benatto)
11.00-12.00

Hybrid Power plant and other relevant DTU Wind activities (Kaushik

Das & Nicolaos A. Cutululis, Martin Skude Rasmussen) Weather station - Living Lab (Daniel Alvarez Mira)

12-13 Lunch - Risg Restaurant

Lunch 12-13 Lunch - Risg Restaurant
Afternoon
13.00-14.00 (Wind) 13.00-14.00
Tour of wind facilities, converter lab, RE plant facility. DSM and Lidar measurements for shade assessments (Martin
(Oscar Saborio-Romano) Bartholomaus)
14.00-18.30 (Building 130) IV tracer - Bifacial module
BIPV research (Markus Babin) ECU/Batterylab (Sergiu Spataru)
BIPV fabrication
Aol setup 14.00-15.00
PV Farm + BIPV (Luca) Wrap up and planning of kick-off

PV module production (Markus) (Nicolaos on Zoom)

Evening Dinner 19.15-21.00
TwinSolar Discussion (all)

18
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THE APPLIED PV TEAM

TwinSolar

Solar cell activites

APV TEAM | TWIN SOLAR

[rossemiccoma i tovioyecpaoa____|
| Bovs o Rpereiaeres I pavncrysourts [ Ecvestion conmitees_|

Board of
Governors

Executive
Board

i

DTU Electro ———

150672022 oy

Locations

Greenland

®— sisimiut

Denmark

® Campuses
© Research facilities
]‘ Test facilities

4 Collaborations
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Founded in 1829 with the mission of creating
value for the benefit of society, DTU is an
international elite technical university where
education, scientific advice, and innovation
rest on a solid foundation of world-class
research.

* 11.200 students
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APV TEAM | TWIN SOLAR A
‘ Hirtshals —o
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150672022

=
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M

DTU Rise Campus

« Rise’s history dates back to the mid-1950s when the world-renowned physicist Niels Bohr
played a major role in creating the “Research Establishment Risg’- one of the largest
single investments ever made in Danish research. The intention was to realize Niels
Bohr’s vision of the peaceful use of nuclear energy for electricity production and other
purposes.

Risg was inaugurated on 6 June 1958. For the first 30 years, research was focused on
providing a secure and stable supply of energy. From the mid-1980s, the agenda changed
and nuclear power was no longer included in the Danish energy policy and security of
supply was no longer the only objective.

Research increasingly focused on finding sustainable supplies of energy, which could
ultimately meet global needs and provide opportunities for Danish industry

20
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DTU Electro

The Department of Electrical and Photonics Engineering has about 300 employees with competences
in optical end electrical engineering.

The department is divided into 22 research groups

Neural Devices and Gas Photonics
Optical Sensor Technology

Photonic Nanotechnology

Photovoltaic Materials and Systems
Plasmonics and Metamaterials
Quantum and Laser Photonics
Quantum Light Sources

Robotics and Automation

Structured Electromagnetic Materials
Ultrafast Infrared and Terahertz Science
Wide Bandgap Semiconductor Photonics

« Acoustic Technology

» Autonomous Systems

+ Coding and Visual Communication

« Diode Lasers & LED Systems

« Electronics

» Fiber Optics, Devices and Nonlinear Effects
« Fiber Sensors & Supercontinuum

» High-Speed Optical Communications

» Machine Learning in Photonic Systems

+ Nanophotonic Devices

« Network Technologies and Services Platforms

15062022 o APV TEAM | TWIN SOLAR s
DTU . . Stela Canulescu
- Photovoltaic Materials and Systems Gru Leaer senior Researcher
>
- 3
=Thin-film photovoltaics =Applied photovoltaics ‘
|
+ Cutting-edge research in two-dimensional materials science and + Cross disciplinary research via PV failure and reliability, image
engineering. processing, machine leaming, image acquisition, drone
+ Novel concepts based on earth abundant materials that can push automation), relies on advanced measurement and requires
the boundary of theoretical limit for single-layer devices efficiencies significant involvement of the industry stakeholder

+ Expand our fundamental knowledge on the development of next-
generation green technologies

v The group holds several world records for highest conversion efficiencies and has extensive experience on research scale
solar cell manufacturing and PV fault detection

v The group has state of the art research infrastructure for material & device processing and advanced
pi ical ch ization, state of the art equipment for testing and development of new plant inspection and
monitoring technologies
¥ High success rate on attracting external funding.

- Excellence science, high IF papers in Nature- and ACS- - Internationally Ieadir_\g group on PV fault detection and
branded journals perfqrmange qnalyss )
- Increase international visibility via Coursera, EU networking, - Provide scientific support and relevant services to the

international conferences, PhD summer schools, editorial . E::";g?’n curposilsnasiierainedacadenic
work, international committee memberships, etc. P = o P
partner for the Danish PV industry.

Best match among DTU's themes: Clean and Sustainable Societies & Quality and Continuing Education

15062022 APV TEAM | T
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Optical work

Optical characterization is important:

+ |IAM measurement capability demonstrated
and proved

+ Color appearance capability demonstrated
— Important for BIPV

« Support development of coloring
technologies

« Documentation of appearance
+ Future work:
— Development of glare measurement
— Color stability of colored PVs Marco Marcellan, master thesis, DTU Fotonik 2021
— Field performance
+ Reflector system
— Price decline of PV and batteries reduces
the advantage

Spectrometer

150672022 o1y APV TEAM | TWIN SOLAR 2
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Research in PV value chain in Denmark

e

DTU Fysik DTU Nanolab  (DTU Byg) DTU Wind DTU Wind

DTU Energy DTU Electro AAU AAU
AU
SDU
KU
15/06/2022 DTU APV TEAM | TWIN SOLAR "
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OUR MISSION

Through research make
Danish companiesicom-
petitive in the solaricell
markets.

M

Make the solar cell labo-
ratories at Risg Campus a
hub for developing solar
cell solutions in Denmark.

Building integrated PV Stand-alone photovoltaics Land-based photovoltaics
Simulation and dimensioning Simulation and dimensioning New characterization methods
System buildup and materials PV panel development and test Optical methods

Prototyping Compontent choice and test Simulation and optimization
System testing Prototyping Accellerated tests
Field test. Fieldtest Field test

15/06/2022 APV TEAM | TWIN SOLAR

01U

i

What we do

* Research » Teaching
— PV systems - PV systems
— Building integrated photovoltaics - Building integrated Photovoltaics

— Product integrated photovoltaics - Applied Photovoltaics
— New methods in fault identification

* Innovation
— Consultancy (unique facilities)
— Licenses
— Spin-off
— PV Cluster

15/06/2022 DTU APV TEAM | TWIN SOLAR 3
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Admin stuff

e How does your team manage its research projects from the idea to the achievements? With a
focus on the administrative (validation chain) and financial aspects if possible.

e - What support is provided by DTU (central services)?
e - How is your regional R&D sector environment structured?

15/06/2022 DTU

APV TEAM | TWIN SOLAR 14
> What support is provided by DTU (central services)?
R 4
pme Funding support
CIIT, e,
FAN NET WORK
Board of
Governors
Executive
DTU Electro
15/06/2022 APV TEAM | TWIN SOLAR 15
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Long term — admin project support

-—

15006/2022

How does your team manage its research projects
from the idea to the achievements?

» Team — part of the FAN Network (know calls) oA b
+ Funding templates/process procedures (PP) 2 Q.u Q,ﬂ 3.

AT

g

IDEAS
« Team workshop on internal ideas
+ ldeas coming in

APPLICATIONS
+ Build consortium + write application (PP coordinate)

RUN PROJECTS

+ Cordinate reporting
+ Administrative/technical project management

DTU APV TEAM | TWIN SOLAR 16

Applied PV TEAM

FACILITIES

APV TEAM | TWIN SOLAR 18
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Optical work

Optical characterization is important:

* |AM measurement capability demonstrated
and proved

» Color appearance capability demonstrated
— Important for BIPV

» Support development of coloring
technologies

» Documentation of appearance
» Future work:
— Development of glare measurement
— Co|or stabmty of Co]ored PVS Marco Marcellan, master thesis, DTU Fotonik 2021
— Field performance
* Reflector system

— Price decline of PV and batteries reduces
the advantage

Spectrometer

15/06/2022 DTU APV TEAM | TWIN SOLAR 21
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PIPV laboratories

Characterization Modelling Simulations and validation

N Living Lab | 1:1 Protoypes
Solar panel characterization m e Mathematical Model |

Electronic contoller unit
=\al
Battery characterization —T b = a =

Simulations

LED characterization / —> [ oo} ‘
e
Controller characterization k § —_—

Il

1510612022 DTU APV TEAM | TWIN SOLAR 2
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14.0
sariamy: 100

lle;:10.0

Qpul

https://www.nordicfirefly.com/webbackend/views/map/

MODELLING OF BIFACIAL SOLAR A =i
PANELS ON TRACKERS b

# More accurate models o7 Northent EuroPesmost advanced
162 kWp monofac:al ~Lﬁ “ 'solarirradiation measurements
242 kWp bifacial / e S
434 kWp park -~ -

28
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TwinSolar
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NEW FACILITIES inside TWINSOLAR PROJECT
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Fenced area for HV stress
testing of PV modules

Field test rows for:
Independent module testing
Light soaking
Long term module field testing
Teaching field inspection

Bifacial teaching area:
Mounting height
Tilt angle
Module layout
Vertical modules

Array interconnection and
sizing teaching area:

E/W modules
South arrays

TwinSolar
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PIR Motion sensors

Indicator for battery level

LED lights

Sound Loudspeaker

from built in transducer Bluetooth Connectivity

for playing music

=
—
(—

M

inspiration

1MWp floating solar testbed on Tengeh Reservoir
(Photo credit:SERIS)
Singapore
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Applied PV TEAM

RESEARCH
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Z 74l DANISH SOLAR ENERGY LTD
N ROCKWOOL o covsnsomaneneroiro
TEKNOLOGISK EFFEKT
INSTITUT

et

- ';
Ly 1A I!

Rescue Ladder
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Developed
with Attention

DTU

Digital produkttvilling ligger i skyen
Adgang til hejoplost soldata/vejrdata via API for hele verden

Q @O AN

GPS Kompas  Arligdirekte  Arlig diffuse ]
Position orientering  sollys data sollys data Avanceret simuleri i den givne position
pa cloud server Steps af 1 minut nedvendig for acceptabel pracision
| — 21900 steps simuleret pd modeller og maledata
Skyggesimulering - for k iden digitale tvilli
ygg 9 Horrisontbillede % for komponenterneiden digitale tvilling.
Produkt virtuel position med telefon 8 Y i
fra potentiel ", P
produktplacering a n ‘f b 7 X
Google &
L akdbbeli — bl S
A —>  ————> D >
360° skyline fra
Bymodel 3D model produktets position
v Praesentation af data til brugeren
Digital tvilling af produkt gy
baseret pa karakterisering A ‘
af alle komponenter
Solpanel Forbrugsprofil Via browser app
paramtre for produkt
= =2 _— Via mobile app
+ - = Kun meget simple data
( overfores til og fra skyen
Konverter og Batteri Styrings- _-.
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TwinSolar
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SOC [%]

SOC vs Time, for different placements

January Februrary  March April May

‘*‘ b T T

34

July

August  September October November December
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PV OPERATION AND
MAINTENANCE

Drone = ]
inedie ﬁ
ser
SWIR
camera

Comparison of Large-Scale Bifacial PV Test Field
Performance to Commercially Available Software,
Research-Based and Open-Source Tools
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Applied PV TEAM

TEACHING

A new study line within the
Sustainable Energy MSc program
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Teaching
« Established a M.sc Study line in solar energy
— Annual uptake around 20 students
« Developed 5 new courses
» Photovoltaic systems
— 5 ECTS master course 55-60 participants
» Applied Photovoltaics
— 5 ECTS master course16-20 participants
« Building integrated photovoltaics
— 5 ECTS Master course, ~25 participants
« Energy technologies for idea to realization
— Bachelor course ~60 participants
« Coursera course in photovoltaic systems
— Run since Jan 2021 97 passed, ~2300 enrolled
— Annual thesis supervision
« 10+ master students
« 5 Bachelor students

150672022 o1y
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Postaward support

Project On-going
initiation administration
(grant (internal within
confirmation and the project and
other external with the
administration) funding provider)
Kick-off Project
meeting reporting
and other partner
meetings

Date oy Toe ]
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Introduction to the project support structure at Department of
Wind and Energy Systems

Team Project Support

O
CrT— T

o &

°

on)

Direktion

=,
70

21 september 2023 Danmarks Tekniske Universitet

a
—_
=

oo
>
- Boards & Committees - Mansgement Goup
Board Hesdof Deparment
Ve and Goizboaton Gommites Deputy Hesdof Departmert
kEnvionment Qomrittee Headof Admnstraton
ity omeittes Headof Dvsons

Exscationsl Cormittes Administration

Head of Admiistration !
Depart ment Coordinators Soren Knudsen
Management Forum
Mansgement Goup

Department Gordnatos
Wind Energy Wind Turbine uindEnergy [ Power and Energy
Waterials & Design Systems Systems

@mponents WD) (Wes) (PES)
(WG

Hod o D wDven v Mestof Ghisn
gnaco M Kenneth Thomss o oob @stergaard

Composites. Composites Structural Design Structural Eneray Markets Pover Systems FowertoXand Distributed Emobility PowerLabDK
Testin Integrity and and Anlytics PR) Storage Energy Systems andProsumer LK)
©n Loads Assessment EMR) (29 ©ES) inte gration

SiL) [l
oot i
et S il St ot Scion yros s oo Scion
KimBranner Athanasios Kolios sial Kazempour Gratzvasieiadis Qhresten Trahalt Mattia Marineli

System Renewable Plants ll  Sodety, Market
Engineeringand I in Energy Systems
e MES) Optimizat ot #E3)
(WEM) RAM (55

Aero-and Fluid Response, Aero- [l Airfoil and Rotor Testing and
ynami Design Calibration
(TAC)

e St il ot . o St "
an B2 Michael Qourtney b Mann Katherine Dykes Gegor Gebel

Date o1y
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Seren Knudsen
development) Head of Administration

=
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DTU Wind & Energy Systems —
Administration & Support (ADM)

n

Operations, Project support Partnerships

legal and
Compliance

(admin, legal)

(from proposal to
final report)

DTU
>
>
-

Preaward

Preaward

- Monitoring relevant calls and securing information across the department

- Keeping track of proposal pipeline in cooperation with Management

- Scooping and drafting specific research project proposals in cooperation with project

managers

- Helping budgetting research project proposals (cooperation with AGR)

- Monitoring research proposal succes rates and statistics
DTu
> - - - -
= New project idea timeline

pre-award

:IGW i
project idea Project is added to subfn'!gemﬁ:r'\fﬁng
the pipeline list provider
Project one-pager to Pro-award Funding provider
management and assistance on i
project support concrete projects Grantedirejected
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DTU
=
>
Project pipeline list
T e = P [Ea =ATHT T F B T
] | f i sﬂ’i! BBEE
[ o : DRI [ iy ) e 0
DTU
>
=
Postaward
Postaward
- Developing and improving standard procedures and best practices for project
implementation
- Overall monitoring the departments project portfolio (UK95) in cooperation with HoD’s
- Helping negotiating research grants
- Securing and supporting good and sound project start-up, incl. start-up meetings with
relevant stakeholders
- In depth support to specific project managers (especially PM’s of large multiple partner
projects coordinated by the department)
- General and ad hoc support to all project managers
- Overall and specific project communication support
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Marianne Bruntt Jensen (Project Portfolio Manager) Malene Pogager (Maternity leave until spring 2023)
+ budgetting proposals

« information on call formalities

+ postaward support

Christina Schnegelsberg Nielsen (Project Portfolio Manager) Karsten Kryger (part time pre-award support)

+ budgetting proposals EUDP
« information on call formalities £D
+ postaward support
Ebba Dellwiik (Part time pre-award excellence support)
NN Support to Marie-Curie

project(s)

=
—
(—

i

The Team

Simon Rubin (Project communication)

*  support for project communication and
dissemination

Martin Skude Rasmussen (kst. Team leader)
* Overall coordination of team support

+ General pre- and support, relevant
calls, information on call formalities, etc.

« spedific postaward support

+  graphics etc

Karen Hyllested Thielsen (Pre- and postaward support) Diana Kiler (General support)

+ budgetting proposals + Keeping track of ongoing research proposals & outcome
«+ information on call formalities + Support for research project number creations

* postaward support DTU-Docx support

Various statictics for Management

Patrick Driscol (Pre-award support) Thorup (P support)
+ scoping proposals — especially HorizonEurope + specific postaward support
+ monitoring department relevant calls . of standard and best practices

interpretation of call texts

information and support on call formalities

-
~

41



Deliverable 1.3 Best practices guide TwinSolar

Department Presentation 2022

DTU Wind and Energy Systems is about
taking the technology to the next level.
About creating an impact for people and
society through research and innovation.
About collaborating with the entire energy
sector to develop the most effective
technology on the planet.

DTU’s mission

DTU develops and creates value

through the technical and natural sciences
for the benefit of society.

Hans Christian @rsted

Founder of DTU
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We operate some of the world’s
most advanced research
infrastructure and test facilities
for wind and energy systems.
Researchers and companies can
test everything from nano-scale
materials, large-scale structures,
fully powered demonstrations of
turbines to stability and balancing
the net-infrastructure. All
commercial test activities are
supported by our dedicated
researchers and engineers.

Monday, 26 September 2022

Monday, 26 September 2022 D

Material
Lab

Large Scale
Facility

Energy
System
Simulation Lab

PowerlabDK

43

TwinSolar

Department of Wind and Energy Systems

Research infrastructure

Poul la Cour
Tunnel

Dsterild Test
Centre

Smart
Converter Lab

Control Center Lab
AC/DC Wind Power lab
BladeLab

EnergyLab Nordhavn
Hoavsere Test center
Rotating Test Rig

Ris@ Research Turbines

Energy System Integration
Lab (SYSLAB)

Windscanner
Electric Vehicle Lab

Bornholm Smart Energy
Community

RePlant (in development)
Power Student Lab

Department of Wind and Energy Systems

Research

We engage in collaborations
with companies and research
organisations. This enhances
our understanding of the
technology challenges ahead
and inspires new solutions.

Large or small, there is a
piece of DTU Wind and
Energy Systems in every wind
turbine in the world.
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Integrated energy systems

Sector coupling and flexibility is needed to be able make a resilient
massive renewable based power system. Electrification is a major trend
inclusive growth in mobility. Also a major research trend is H2 and P2X
for “hard-to-adapt sector”. Our facilities are world class and attract

researchers, industry and students from all over the world.

Sustainability

Making wind and energy systems
sustainable is required to achieve the
Sustainable Development Goals. Our
multidisciplinary research enables
design solutions, recyclable materials,
testing methods, and power systems
that integrates the dynamics between
technology, economics, society and
the environment.

Monday, 26 September 2022 DTUWind and Energy Syst

142 51

BSc. - MSc. Eng
Students students

110 98

Supervised master PhD fellows
theses

160 137.000

Online master Massive Open
participants Online Course

R

Monday, 26 September 2022 DTUWindand Energy Systems

TwinSolar

Design4X
The future of wind energy technology lies in intelligent design.
We develop hard- and software for the next generation of
turbines through system designs tailored to specific geographic
and market conditions. We call this Design4X.

SRR |

S ¥ x
Virtual Prototyping

Larger turbines increase the cost and time of testing. Using digital twins
we can gradually shift prototyping development from physical to virtual
tests. Our facilities, capabilities and simulation tools offer a unique
environment to support these developments.

Hybrid renewables

Hybrid systems consisting of wind, solar, storage and P2X will be key to energy
systems in the future. Our research applies expertise from power systems
engineering, the social sciences and meteorology. Our aim is to develop novel
methods for the design, operation, testing and modelling of hybrid parks.

ent of Wind and Energy‘xms
-

-
Education

in numbers
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