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Welcome & Introduction

Adrian Timbus
Vice President Portfolio and Market

Strategy, Hitachi Energy
ETIPWind Chair
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European Wind Energy Charter

Wind Power Package: 15 immediate
actions to strengthen the
competitiveness of Europe’s wind
value chain:

European Commission
European Investment Bank
National governments
Wind industry

= 26 EU Energy Ministers and more
European Wind Charter signing, December 2023 than 300 Wind com panies endorsed
the European Wind Charter.
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The wind industry can deliver the volumes...

FIGURE A. Mew onshore and offshore wind installations in Europe in 2023
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.. But R&l is key to step up installations and
deliver the targets
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ETIPWind Strategic R&l Agenda
2025-2027

Strategic Research
& Innovation Agenda
2025-2027

November 2023

ETIR: - Winhi

ETIP/ Wind
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What's next?

We need to channel public investments to support the
competitiveness of European wind energy technologies.

We need targeted calls for proposals for wind energy EU projects.

We need EU Member States to implement strategic wind energy
projects at the national level.
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Welcome & Introduction Adrian Timbus, ETIPWind Chair

Bernd Biervert, Head of Unit “Clean
Keynote speech from the European Commission energy transitions”, DG RTD —
European Commission

Advocacy of our R&I priorities 2025-2027
Adrian Timbus, ETIPWind Chair +

-Horizon Europe, other EU funding programmes, Secretariat

national governments

Update on ETIPWind activities and objectives for
2024 Adrian Timbus, ETIPWind Chair +

-Presentation of key achievements and next Secretariat
objectivesimeline of activities / work programme

Coffee break

Ignacio Marti, EERA JP Wind’s
Coordinator, ETIPWind Vice-
President

EERA’s long term research programme and synergy
with ETIPWind SRIA and Tech Roadmap

Strategic projects for wind energy — Why EU funded

projects are worth it EU project coordinators +

-3 EU funded projects: 5mn presentation / project + Moderator: Adrian Timbus,
10mn Q&A session ETIPWind Chair

-35mn discussion

ETIMind
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Next steps and Conclusion Adrian Timbus, ETIPWind Chair



Changes in the Secretariat

2022-2023 2024-2025

Director of Project Manager Head of Project Manager EU Projects
Innovation Innovation Communications

Officer

ETIP/ Wind
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Keynote speech

Bernd Biervert, Head of Unit “Clean energy
transitions”, DG RTD
European Commission

etipwind.eu



Advocacy for R&l
priorities 2025-2027

Adrian Timbus, ETIPWInd Chair

Capucine Vannoorenberghe, ETIPWind
Secretariat

etipwind.eu



ETIPWind Strategic R&l Agenda
2025-2027

Establishes a vision for wind energy in
Europe.

Summarises short-term R&lI priorities
for industry and research.

Strategic Research

Estimates pupllc investments needed to BIFREVcitlon Agenda
address effectively the recommended i
R&lI priorities.

ETIP /) Wind
EUROPEAN TECHNOLOGY & INNOVATION
PLATECARM ON WIND ENERGY
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ETIPWind Strategic R&l Agenda
2025-2027

Consultation process (inc. online
survey, public workshop)

Developed by 5 Working Groups

Reviewed and endorsed by Chief
Technology Officers

HELP US DEFINE THE NEXT

. S Close collaboration with EERA JP
" ' Wind

Overall, more than 190 experts
consulted

etipwind.eu



ETIPWind's vision

To ensure wind energy will become

the leading solution to deliver Five priority areas
the resilient, affordable, and sustainable for wind RS&I

energy transition in Europe we need to:

funding

o Speed-up
We need to speed-up the mass-production of wind turbine components.

Automation and robotisation will enable serial production and build the
gigafactories Europe needs to install 30 GW a year between now and 2030.

e Scale-up

We need to scale-up installation methods for large turbines, the recycling
processes for critical raw materials in wind turbine components, as well as : [No Title]
the solutions for autonomous Operations & Maintenance.

9 Expand

We need to expand Europe’s power system and ease wind energy’s
integration with improved grid infrastructures and capabilities, new
digitalised solutions, and advanced technologies such as High Voltage
Direct Current technologies.

o Enhance

Research & Innovation will provide the solutions to enhance wind energy’s
positive impact on biodiversity and society. Including new ways to engage
with citizens or with standardised education programmes adapted to the

future workforce. etipWind.eU




ETIPWIind advocacy activities

Members of the Horizon Europe Programme committee
Selected EU policymakers

Public consultation (beginning of April)

A
L 99" HORIZON
. % ) EUROPE
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ETIPWIind advocacy activities

Innovation Fund (clean tech manufacturing window)
Clean Energy Transition Partnership (small scale projects)

Connecting Europe Facility (e.g. for grid connections)

European Maritime and Fisheries Fund (e.g. for ports)

EMFF

_Europe
e ~Cr European Maritime

Partnership and Fisheries Fund

SC




ETIPWIind advocacy activities

National funding programmes (meeting with Ministries)

Implementation of strategic wind projects (collaboration
with IWG Wind)

European wide collaboration for wind R&I (European
Centre of Excellence)
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Wind industry’s R&l priorities

Key priorities for next Horizon Europe Work Programme 2025

Large-volume manufacturing
and solutions for mass-
production

Deliver the volumes to
achieve EU targets

ETIP/ Wind

EUROPEAN TECHNOLOGY & INNOVATION
PLATFORM ON WIND ENERGY

Material substitution and
scale-up of recycling
technologies

Sustainable supply chain
and reduced dependency
on critical raw materials

Advanced grid forming Large-scale collaboration
capabilities for wind power units for wind energy R&l in
Europe

100% renewable based Excellence of European
power system wind energy projects

etipwind.eu
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ETIPWInd activity update

and 2024 objectives

Adrian Timbus, ETIPWind Chair
Capucine Vannoorenberghe, ETIPWind
Secretariat

etipwind.eu



Key achievements since our last meeting

Copenhagen, 27 April 2023

etipwind.eu



Key achievements since our last meeting

75 participants
To discuss the results of online survey on wind
energy R&l priorities

%Qropean Wind Energy
Competitiveness Report

€69 bn Overview of progress made towards key competitiveness

indicators: wind energy installations, contribution to EU GDP, R&l
B o | [F— investments.

Close to 60% of this adds
value to the EU economy.

liszets

ETIP  Wind —l etipwind.eu




Key achievements since our last meeting

To endorse the R&I priorities identified during the
consultation process

6 SET Plan wind energy targets focusing on R&I actions
to accelerate wind energy deployment in Europe (R&I
funding, system integration, manufacturing, recycling,
R&I facilitating permitting, skills).

ETIP/ Wind

. .
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Key achievements since our last meeting

To consult IWG Wind members on the alignment
between ETIPWind R&l priorities and their national
research agendas.

% mi::;néﬁﬁ; ETIP) Wind
IWG Wind-ETIPWind joint
meeting

16 October, 11:00-13:00

To discuss first draft of the ETIPWind’s SRIA and
endorse the 23 R&l priorities.

ETIP/ Wind
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Key achievements since our last meeting

Panel discussion
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Moderated by Maria Laura Tt
2BALA Innovation
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17th SET Plan Conference
Eoergy Research and lnnovation
for a Compotitive Europe

offshore floating wu)d and
ocean technologies

ETIP/ Wind

EUROPEAN TECHNOLOGY & INNOVATION
PLATFORM ON WIND ENERGY

Participation in 2 sessions on R&l in
NECPs and offshore floating wind.

Analysis of the R&I policies supporting
wind energy in the NECPs and joint
recommendations from 9 ETIPs.

Ré&l policies supporting wind energy in the NECPs
Denmark  Netherlands Italy Portugal
= = 1
. R&! budget dedicated
to wind energy L ® ® °

. R&I actions supporting
wind energy penetration

. R&! actions supporting
manufacturing capacity

. R&I actions supporting
recycling/materials
recovery

. R&I actions supporting
jobs and skills

. R&I actions to improve
permitting

=g,

Joint recommendations from renewable ETIPs:

In September 2023 9 ETIPs (ETIP Batteries, ETIP Bioenergy, ETIP Geothermal, ETIP Hydropower, ETIP Ocean,
ETIP Photovoltaics, ETIP Renewable Heating and Cooling, ETIP SNET, ETIPWind) defined a list of sh.
recommendations aimed at improving the policy sures laid out in the s regarding renewables.
ETIPWind also encourages Member States to consider the following recommendations

Setting a dedicated R&I budget in the NECPs to secure in the EU’s technology leadership in renewables.

Strengthening Europe’s clean energy supply chains through the development of ciean energy
manufacturing.

Supporting the development of a skilled workforce.
Simplifying permitting processes to accelerate deployments and cost reduction.
Accelerating the deployment and the optimisation of the European grid.

Developing and harmonising policy measures to facilitate renewable energy data access.

For more information, please read the full ETIPs’ joint recommendations
here or scan this QR-code

Supported by Dizclaimer

[ | [ [

etipwind.eu




Key achievements since our last meeting

73 participants and key
representatives from EU and
national institutions

ETIP/ Wind

EUROPEAN TECHNOLOGY & INNOVATION
PLATFORM ON WIND ENERGY
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Time to share your feedback!

Join at
slido.com

HETIPWind
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2024 objectives

Secure public funding for our 2025-2027 R&I priorities
Ensure more EU / national projects focus on strategic R&I topics

Strengthen our communication and dissemination of the wind
industry and research’s needs.

Continue to provide targeted and commonly agreed R&l|
recommendations

Define a sustainable solution for ETIPWind’s financial sustainability

°
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Timeline of activities 2024

Dissemination SRIA / Horizon Europe advocacy at EU and national level

Discussion on the future of ETIPWind

ETIP/ Wind

. .
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ETIPWind Steering Committee
Vice-Chairs

T,

Jacob Edmonds, @rsted lgnacio Marti, DTU Wind
Industry Vice-Chair Research Vice-Chair

ETIP/ Wind
EUROPEAN TECHNOLOGY & INNOVATION
PLATFORM O IND ENERGY
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ETIPWind Steering Committee
Vice-Chairs

Industry Vice-Chair Research Vice-Chair

etipwind.eu



Time to vote for the new Vice-Chairs

Join at
slido.com

HETIPWind

The vote is open only to the Steering
Committee members!
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EERA's Long term

research programme and
synergy with ETIPWind

Ignacio Marti

Head of Division Wind Energy Materials and
Components, DTU

ETIPWind Vice-Chair

etipwind.eu



NeWindEERA research program
for wind energy

lgnacio Marti, Paul McKeever
Coordinator, Project Manager NeWindEERA
EERA JP Wind




NeWindEERA research program for wind energy E‘:_—;—:E E RA

—=-_.———= European Energy Research Alliance

» NeWindEERA research program for wind energy spans from today ==

!
‘ ||| |
A

7 Wind Energy
to 2050, designed to ensure 2030, 2040 and 2050 Green Energy
Transition goals are met (RePowerEU, NetZero)
| o NeWindEERA
» Has been developed by EERA JP Wind community with AN

me

contributions from more than 50 research organizations in Europe

» NeWindEERA builds on the Strategic Research Innovation Agenda
(SRIA), developed by ETIPWind

» Organised in six key research themes, which are shared with SRIA

» The program includes a timeline of research activities, outlining
expected milestones to guide research fund decisions

» NeWindEERA builds upon the legacy of EERA JP Wind's research
activities, ensuring continuity and progress

- EERA

il

||]]i

» Stands as a pillar of the European Centre of Excellence for Wind P've into our brochure for a visual overview, available on

www.eera-wind.eu.


http://www.eera-wind.eu/
http://www.eera-wind.eu/
http://www.eera-wind.eu/

Industrialisation, Scale-up and

NeWindEERA - A New Research Programme for the European Wind Energy Sector

3.1.1.1 Research Topic
p

Manufacturing for mass production

3.1.1.2 Research Topic
-

Environmental impacts of mass
production

Manufacturing capacities for mass production . /

Serial manufacturing of components \\ 3.1.1.3 Research Topic

Automation and optimisation of s 5
manufacturing processes Social impacts of mass production

.

Environmental Impacts

L=
Social Impacts + + +
Design

3.1.2.1 Research Topic

Next generation wind turbine
technology and economic optimization

3.1.2.2 Research Topic
t gy and economic optil e Combin?rion with other
— = generation technologies
‘Combination with othe
generation technologies

Industrialisation of floating. 3.1.2.3 Research Topic
31 offshore wind

TH E M E 1 3.1.3.1 Research Topic
[ n d ustria [ isation, Holistic and accelerated turbine design
Scale-up and " .
© [A, Z Design for reliable and
Com petitiveness lasting products 3.1.3.2 Research Topic
i Probabilistic design
a e 3.1.3.3 Research Topic
o i e ate Virtual, scaled and full-scale testing
= e v i © - 3.1.3.4 Research Topic
underlying design and =
modelling tools. Small and Off-Grid Wind
3.1.4.1 Research Topic
S Scaling up installation
3.1.4.2 Research Topic
~. | Assembly and heavy
maintenance solutions
3.1.5.1 Research Topic
Adequate support policies
Market design 31,5 =
A(counring P 3.1.5.2 Research Topic
environmental cost Market design
3.1.5.3 Research Topic
Impact assessment for value creation

Industrialisation of floating
offshore wind

Holistic, accelerated turbine design
Prot design
Virtual and scaled testing
Small and Off-Grid Wind

Improve construction and
installation methods
Scaling up installation

Assembly and heavy
maintenance solutions

£

Adequate economic
and financial conditions

EERA

i Energy R
Wind Energy

Theme 1 - Industrialisation, Scale-up and Competitiveness

M1 European certification standard for robust supply chains

M2 Pilot implementations of innovative factories for future serial
manufacturing

M3 Full scale commercial deployment

M4 Ideal balance between turbine power and quantity

M5 Economically and technically feasible Hybrid Projects

Mé Standardized design and large series production of floating
offshore wind

M7 Scaling method for complete components

M8 Standardized holistic design approaches

M9 Standardized test methods based on scaled, virtual and full scale
tests

M10 Implementation of new construction strategies and
contracts with different suppliers

M11 Infrastructure ready for large scale deployment

M12 Robust policy framework

M13 Full integration of environmental costs for decision-making

e < < < < < a
TI M E LI N E Now 2025 2030 2035 2040 2045 2050
Theme 1 - Industrialisation, Scale-up and Competitiveness
Mass production supported by o ~ M1 = M2 — M3 ° °
automation and reliable supply chain s = b e
Design for large volume manufacturing o M4 M5 Mé = - -
and deployment
Design and testing for reliable and o o M7 o— M3 o— M2 o ° °
lasting products
Improve constructionand o ° o—M10 o—Mi1 ° ° °
installation methods
Adequate economic and financial ® ° M12 -9 ° M13 ° ° °

conditions



Operation, Maintenance and Digitalisation

NeWindEERA - A New Research Programme for the European Wind Energy

=—=-_="—= European Energy Research Alliance
7= Wind Energy

31,1 Research Topic Theme 2 - Optimisation and further digitalisation of Operations

Innovative training for technicians using & Ma intenan (o]
AR, VR, and/or Al

M1 Advanced AR/VR and Al tools are developed & validated for
several aspects of O&M

M2 Advanced digital tools are fully implemented into O&M workflow
for better performance overall

e L M3 Climatfe (Change) resilience and advanced energy control systems

key components & report analysis forecasting tools are validated
il sl M4 Enhanced robotics for blade servicing and semi-automated
P g inspections are in use

M5 Offshore repair methodologies and autonomous vehicles for
marine operations are advanced

Mé  Autonomous wind installation, O&M and decommissioning

M7 Integration of Industrial loT, cloud analytics, advanced
communication technologies, and cybersecurity measures into

Digitalisation of 3.2.1.2 Research Topic

nt‘ia"!tiinan:e alnd Al-driven predictive maintenance for key
optimiation tools components & report analysis

Innovative training for technicians 3.2.1.3 Research Topic
using AR, VR and/or Al

Enhanced robotics for blade servicing &
semi-automated inspection

Enhanced robotics for blade

Advanced offshore repair methodologies and

3 ,82( autonomous vehicles for marine operations sa fe Opera tion

R&l PRIORITY W# "sue'“;m”"f‘ 3.2.2.3 Research Topic M8 Holistic analysis of natural systems through advanced sensors
THEME 2 08M and decommissioning Autonomous wind installation, O&M and and digitalization, and environmental data-driven spatial planning
( nic- decommissioning

for human and ecological needs

M9 Demonstration and qualification of major component replacement
solutions onshore and offshore, including floating wind

M10 Quick connect/disconnect systems for mooring lines and inter-
array cables are in place

3.2.3.1 Research Topic

Data exchange across sub-systems

R&l Priority Theme 2 creates four
sub-themes focusing on improving

tional effici through S igi PN . a
o syt 4 Ecolz;iit?r!n(s) S — M11 Autonomous and digitalized port operations with novel fuel
a significant amount of O&M; alternatives
the opportunity to embrace a Data exchange across sub-systems Sensor technologies
digital ecosystem; and the need o e e A
to cater for the repla_loement )
G £ N --.-— W TIMELINE — ; : Y Y ;
of offshore wind turbines n n- i Industrial IoT, cloud analytics, cybersecurity
continues to grow. Hollistic understanding of natural NOW 2025 2030 2035 2040 2045 2050
systemi)i(g::) \;‘ccj; SR 3.2.3.4 Research Topic
Optimisation & Decision-making & o g L 5 o I - .
—_— Theme 2 - Optimisation and further digitalisation of Operations & Maintenance
\ esearch Topic
v 5
WII Holistic understanding of natural AT . .
i e Gl el Citcal Digitalisation of maintenanceand ¢ - @ . @ ~ -
124, h Topil Bl . o
and transport of Lo R iien optimisation tools for operational efficiency

major components

Component replacement
solutions onshore & offshore

. L r
O e 3242 Research Topic Maintenance (Tools, Robots, Vehicles) @

for mooring lines &inter-array cables
Digital o . @ . : .
ecosystems

In-situ repairs and craneless exchange

Component replacement solutions
onshore & offshore

Autonomous Operations &

Quick connect/ disconnect systems for
mooring lines & inter-array cables

Autonomy & digitalization
for port operations
Novel fuel alternatives in ports
(e.g. hydrogen fuelling)

3.2.4.3 Research Topic

Autonomy & digitalization for port
operations with novel fuel alternatives

006 6 6

- Replacement and transport o *
RA of major components

Wind Encrgy



Wind Energy System Integration

NeWindEERA - A New Research Programme for the European Wind Energy Sector

3.3.1.1 Research Topic
-
Transmission and generation flexibility
Ve, // L Y,
Definition -
if = 3312 ch Topit
Modeling N
i I ‘ Optimisation of transmission infrastructure
Transmission and = T \ )
generation flexibility = 3.3.1.3 Research Topic

Optimisation of transmission
infrastructure

>
~—| Grid digitasation
Grid digitalisation A

~

2

Advanced

Ancillary service provision
Development of new converter
capabilities and systems

Short term balancing

3.3
R&l PRIORITY
THEME 3

Wind Energy
System Integration

Interoperability

Plant level control

sub-
control ”
Solutions to
the JE e Crand ol effectively manage
Ind Energy Science. curtailment
Long duration energy storage

Offshore wind and hydrogen
production

Digital twin technologies

3.3.2.1 Research Topic

Ancillary service provision

3.3.2.2 Research Topic

Development of new converter
capabilities and systems

3.3.2.3 Research Topic

Short term balancing

3.3.3.1 Research Topic
P Digital twin technologies
3.3.3.2 Research Topic
~
\ Plant level control

3.3.4.1 Research Topic
o= Long duration energy storage

3.3.4.2 Research Topic
—
.| Offshore wind and hydrogen production
3.3.5.1 Research Topic
Power to X technologies

Power to X
and hybrid plants

Power to X technologies

3.3.5.2 Research Topic
Hydrogen market integration

Hydrogen market integration
Hybrid plants

3.3.5.3 Research Topic
Hybrid plants

DC grid solutions

Offshore grid infrastructure

3.3.6.1 Research Topic
| Offshore grid infrastructure

Theme 3 - Wind Energy System Integration =—=~_="—— European Energy Research Alliance

M1 Next generation modelling tools developed
M2 Grid digitalisation widely implemented

M3 Transmission infrastructure fully optimised
M4 Refined ancillary service provision achieved
M5 New converter capabilities implemented

Mé Robust enhanced grid services established
M7 Plant level control demonstrated

M8 Digital twin technologies fully established
M9 Offshore wind/hydrogen production demonstrated
M10 Long duration energy storage implemented
M11 Early power to X technologies demonstrated
M12 Hydrogen market integration established
M13 Hybrid plants fully realised

M14 Planning & optimisation tools developed
M15 Energy hub/island demonstrators established
M16 DC grid network fully implemented

“ 7= Wind Energy

(e e T o = - a
TI M E LI N E Now 2025 2030 2035 2040 2045 2050
Theme 3 - Wind Energy System Integration
Definition and Modelling M1 M2 M3

of future systems needs

Advanced grid ¢ o M4 ~ M5 Mé - °

capabilities i et be

Interoperability @ < M7 M8 < < o

Solutions to effectively * * M9 M10 ° ° °
manage curtailment

Power to X and ® ° M11 ° M12 ° M13 °
hybrid plants

DCgrid g 14 - M15 ~ . M16

solutions



Sustainability & Circularity

NeWindEERA - A New Research Programme for the European Wind Energy Sector .

—=-_.———= European Energy Research Alliance

Sustalnable materials in design and recyclability by design ] WI n d E n e rgy

3.4.1.2 Research Toplc

& ? New components and materials J Theme 4 - sustainabil ity a nd CirCl“aritY

fesals Ll a..,mm ) M1 Validation of blades with new materials and more
s BN circular coatings
N comporets i natsish [ [ Atterative design solutions ) M2 Validation of new concept of WT with new materials
i 3421 Research Topic M3 Maximize the benefits of material at the end of life
e o e o e, oo M4  100% wind turbine recyclability with the lowest CO2 footprint
Recycling 3422 Research Topic M5 LCA of all the influences among WT and environmental processes
e S iy mink Mé Quasi-Zero environmental co-design WT procedure

&) = o M7 LCAmethodology

34 HeniEn et e — M8 Digital twinning and use of Al fully established

R& PRIORITY Holsticlfe cycle assesment M9 New methods and tools for offshore wind

THEME4 - BH2E R M10 Economic model for full decommissioning project

o BRG ‘ i M11 New technologies for effective and environmentally friendly

Lifetime extension A : . H
Inspired by IEA Wind and ETIPWind : 5 Aght 3.4.3.1 Research Topic decommissionin
activity, this R&l priority theme via re-using, refurplshlng = s 5 g
focuses on several topics including and re-purposing Solutions for lifetime extension
e s __Solutions for lifetime extension 3.4.3.2 Research Topic
Tt ’a’ff End-of-life management
3.4.3.3 Research Topic TI M E LI N E - hd 7 - o v  J
W Now 2025 2030 2035 2040 2045 2050

3.4.4.1 Research Topic & e = .
New decommissioning Decommissioning methods and tools for offshore wind ] Them e 4 - SU Sta I nabl I Ity a nd CI rCU Ia rlty

tools and methods

Methiod ool for offch ind 3.4.4.2 Research Topic . . .
S e ot i nol sl IR ) i ) P Material substitution
Technologies for environmentally —— | Technologies for environmentally friendly decommissioning . . . L . 2
friendly decommissioning enabling decarbonisation
Processes and components to ease 3.4.4.3 Research Topic
SR e cindi=EVeinR B Processes and components to ease reuse and recycling ] Re cycl Ing
Economic model for full thod
desommesoniog 3.4.4.4 Research Topic IIETIOCS
project cycle
Economic model for full decommissioning project cycle J B IOd iVe rsity - = A
BIOdIV.erSIty 3.4.5.1 Research Topic 50|uuons
solutions
Environmental co-design Envitonmental;co-desten Lifetime
Impact on ecosystems T extension
and biodiversity
Noise reduction Impact on ecosystems and biodiversity e i
New decommissioning ._._@
3.4.5.3 Research Topic tools and methods
Noise reduction

®
L ]
[ ]
®
®
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Skills and Co-existence

NeWindEERA - A New Research Programme for the European Wind Energy Sector

3.5.1.1 Research Topic

00 Education and strategic workforce
o R expansion for the wind energy sector

Continue examine gaps 3.5.1.2 Research Topic

in wind energy education

Innovative pedagogy for wind energy
Assess measures/tools to excellence

increase number of study places
and increase recruitment
(e-g. long term campaigns)

3.5.1.3 Research Topic

Cultivating diversity and sustained
interest in wind energy

3.5.2.1 Research Topic

Skilling, re-skilling and
upskilling activities

Programmes to skill, re-skill and upskill

experts in related i

Strategic workforce development
across the wind energy value chain

D

Optimising cross-sector talent

covering entire value chain integration for wind energy sustainability

¥
Increase public
engagement of citizens

3.5.3.1 Research Topic

The large-scale expansion of wind energy
demands a skilled workforce, cultivating
both inter- and transdisciplinary Provide guidelines for continuous
collaboration, and nurturing a holistic community involvement throughout
understanding and acceptance. th_e whole project period, and
Coexistence with individuals, implel 1S
diverse industries, and the Demonstrate the benefits of wind
environment is crucial. energy for society as a whole

and local communities

Community involvement modelling/
tool development

3.5.3.2 Research Topic

'Wind energy societal benefits and
impacts analysis

3.5.4.1 Research Topic

The good process

Fair transition,
inclusiveness and
stakeholder interests

3.5.4.2 Research Topic

Tools to map stakeholder concerns

Develop tools to identify stakeholders,

. ° improve the understanding and map
takehold:
A . = 3.5.4.3 Research Topic
I Develop novel governance
and ownership models of

5 Technology-people-relations and
wind farms 2

public perception

Interdisciplinary
and transdisciplinary
relations with coexistence

Planning for positive co-existence:
Identification and definition of relevant

of intensified wind energy
production and upscaling

Theme 5 - Skills, Acceptability & Coexistence

M1 Establish a robust interdisciplinary wind energy education
framework

M2 Achieve industry-wide continuous learning, fostering adaptability
and sustainable expertise

M3 Establish comprehensive wind energy skilling programs for
diverse competences.

M4  Majority of professionals in the sector have received ongoing
skilling, re-skilling, and upskilling

M5 Pilot projects with enhanced community involvement established

Mé  All European wind project developments follow good practices of
community involvement

M7 Governance models developed

M8 Implementation and assessment of governance models in wind
energy projects

M9 Systematic method to identify relevant stakeholders and their
(competing) interests in specific projects

M10 Assessment criteria of balanced coexistence

TIMELINE Now 2025 2030 2035

Theme 5 - Skills, Acceptability & Coexistence

2040

2045

2050

Education

Skilling, re-skilling

and upskilling

Increase public ~ °

engagement of citizens

Fair transition, inclusiveness g

© 06 6

and stakeholder interests

Interdisciplinary & Transdisciplinary

relations with coexistence

o . . .
— 0 o . . .



Cross-cutting themes

NeWindEERA - A New Research Programme for the European Wind Energy Sector

3.6.1.1 Research Topic
e

Geophysical characteristic measuring and modelling advancement }

3.6.1.2 Research Topic

A
Wake effect model development j
.

Understanding wakes, blockage effects,

wind resource, and yield 3.6.1.3 Research Topic

Large wind effects on meteorological fields . | Climate change physical conditions impact analysis ‘
Reduced wind speed and horizontal water S =
transport interaction

Ocean current and offshore wind
structure interaction through
the thermocline

3.6.2.1 Research Topic

New concept assessment and development

Dl 3.6.2.2 Research Topit
technologies - dope
it tr et Turbine component performance and efficiency
Airborne wind
Small wind turbines

3.6 ’ [ 3.6.3.1 Research Topic |
R&| PRIORITY Spatial planning
THEME 6

Cross-cutting

3.6.3.2 Research Topic

% Evolution of environmental impact
P0||Cy assessments
and regulation

Acceleration permitting 3.6.3.3 Research Topic

processes (decision and regulation) Wind farm life cycle public/community

Spatial planning engagement

3.6.3.4 Research Topic
Best practice transfer to the Global South

3.6.4.1 Research Topic

Communication streamlining and host
community benefit creation

Social Aspects
Better understanding and awareness
of wind energy benefits
Ease of communication

Improved communication of
research outcomes

3.6.4.2 Research Topic

Development of practical approach to
lifecycle public participation

3.6.4.3 Research Topic
\' Socialising wind rights

3.6.4.4 Research Topic

2 Relationship between people, technology
Finance and places for all relevant sodial issues

Include environmental (external) costs
and compare cross energy sectors
Risk: consider the LCOE discount rate,
a (very) important parameter

3.6.5.1 Research Topic

Upgrade to finance and cost models to
incorporate environmental/external costs

3.6.5.2 Research Topic

Risk factors impacting financing costs

Theme 6 - Cross-cutting Research Themes

M1
M2

M3

M4
M5
Mé

M7
M8
M9

Accurate validated models of wind farm cluster wake effects
Comprehensive operational collaboration with weather and
climate centres

“Watch-list” established on most promising disruptive
technologies

Disruptive technology innovation validated

Experimental assessment of novel approaches

New engagement and assessment methods verified in different
contexts

Regulatory implementation across Europe

Approaches for creating tangible benefits identified

New governance models assessed and developed

M10 Regulatory implementation in all wind energy projects
M11 Risk factors impacting financing costs understood
M12 Updated finance and cost models fully implemented

TIMELINE Now 2025 2030 2035 2040 2045 2050
Theme 6 - Cross-cutting Research Themes

oceans ey @—— O > . .

Technoioges " @—— e . . .

e — @ o . . @

S & o o . D

Finance o—o—@ o @ = o °



Timeline

TIMELINE Now 2025 2030 2035 2040 2045 2050 TIMELINE

Now 2025 2030 2035 2040 2045 2050

Theme 1 - Industrialisation, Scale-up and Competitiveness R » .
Theme 4 - Sustainability and Circularity

Mgss producﬁon supported l?y ML M2 M

automation and reliable supply chain Material substitution i @ - = @

Design for large volume manufacturing o Ma M5 Mé ~ ~ - exabling decxbonisation
and deployment Recycling = ° @ @

Design and testing for reliable and o o— M7 o— M8 o M9 ~ ~ . methods
lasting products Biodilve[sity ® . A @ . = Q

- solutions

Improve constructionand o - o—M10 o—Mi1 ~ ~ o

installation methods 9 - - et " Lifetime o : . @ . . @

Adequate economic and financial o - Mo o M3 ~ ~ N Sdension

conditions New decommissioning ’

tools and methods @ @ @

Theme 2 - Optimisation and further digitalisation of Operations & Maintenance Theme 5 - Skills, Acceptability & Coexistence

of wind energy

DCgrid o o @& & ” " @
solutions X B Finance . @

Digitalisation of maintenanceand . @ - @ - - @
optimisation tools for operational efficiency e e h Education @ . @ . . ° @
Autonomous Operations & ® s i
Maintenance (Tools, Robots, Vehicles) - @ @ o o @ Sk'"'nga re-s::!::!ng . - @ S o ° @
and upskilling
Digital - - - - 5
e osysilzims . . @ . A i @ Increase public = @ & . % @
@ @ engagement of citizens =
Replacement and transport ._.—@ : ° ° : S
Froai * ® Fair transition, inclusiveness ° . . . . °
imajonconiponent and stakeholder interests @ @
Theme 3 - Wind Energy System Integration Inierdecplivey i asiediiney. o o@D * o . . .
Definition and Modelling ~ ML o M2 . M3 °
ot fure systens neecs Theme 6 - Cross-cutting Research Themes
Advanced grid M M5 Mé
capabilities v v - - OceanAg}neg;m:irfs’ o—-o—@ - @ - . .
Interoperability @ - M7 L - - o Disruptive
Technologies @ @
Solutions to effectively g ° M9 M10 . ° ° i
manage curtailment ﬁ:gfﬁ;ﬁgg ’_'—@ @ * ® @
Power to X and A ° :
o M TS M12 TS M13 . :
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It is time to invest in wind energy research!

Wind energy research is more needed than
ever

» To reach the volume of green electricity
needed from now to 2050

» To keep short and long term European
industry and research leadership

Now we know how wind energy research
will take us there!

= ';— —— European Energy Research Alliance

= Wind Energy

NeWdeERA



——-.———— European Energy Research Alliance

"~ "~ Wind Energy

Thank you !




Strategic projects for

wind energy
Why EU funded projects are worth it

etipwind.eu



The BLADES2BUILD project
John Korsgaard, LM Wind Power

°
Wind
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etipwind.eu



~—

Funded by v
the European Union 1N . V4

—

Blades2Build project is funded by the European
Union under the Grant Agreement no. 101096437.

|
Views and opinions expressed in this presentation /
is the view of the author only.

THE POWER

TO DELIVER

SBOCOOCE Y OXOCE X AX KOO X G

STRATEGIC PROJECTS FOR WIND ENERGY -
WHY EU FUNDED PROJECTS ARE WORTH IT

ETIPWind CTOs + SC meeting - Bilbao - 20. March 2024

Imwindpower.com

By John Korsgaard

LM =ove

© 2024 LM Wind Power A/S. All rights reserved



ETIPWind Roadmap (Nov. 2019) vs. HORIZON-CL5-2022-D3-01 | 25wt

ETIPWind Roadmap — Next generation technologies HORIZON-CL5-2022-D3-01-02: Demonstration of innovative materials,
supply cycles, recycling technologies to increase the overall circularity of wind energy
Recommended research actions Milestones technology and to reduce the primary use of critical raw materials (14-10-2021/26-04-2022)
’ Devglopment GITEMEE] [SaE] e FESBINE) 6wl > eI sgale . The proposal is expected to address one of the following activity areas:
turbine blades. demonstration facility of
- Assessment of different methods of recycling of wind composite was.te recyc?ling 1. On the development of large-scale industrial demonstration of composite material
turbine blades according to developed financial model. dedicated to wind turbine recycling technologies to increase the circularity of wind technology, proposals are
blades by 2022. expected to demonstrate recycling technologies at large-scale in an operating

* Demonstration of industrialised recycling of wind

. . « Cross-sectoral pilot proiect environment. The proposed solution will be a flexible production line, able to deal with
turt_nne blades scalable to the coming volumes of end- on the re-use o?rec;clejd a large amount of material (including, for example, coatings, paints, etc.) and
orlife blades. composite materials from applicable to several manufacturers and possibly to other sectors. The proposed

* Demonstration of re-use of materials from recycled wind turbines by 2024. solution should also have a long-term plan, with a business plan, beyond the life of
blades. the project. The proposals will also build a knowledge hub within the sector and with

other sectors to transfer information and to promote recycling in the renewable energy
sector and ‘circularity by design’ as a solution.

Short-term
2020-2022
Medium-term
2023-2024
Long-term
2025-2027

Challenge 2.2

,..{-\ REFRESH  EoLOYHUBS

Criticality
priorities

Partners: 11 Partners: 15+ 3 =18 Partners: 14

Total: €15,52M Total: €12,09M Total: €15,49M
EU: €11,46M EU: €9,99M EU: €12,36M
Start: 01-01-2023 Start: 01-01-2023 Start: 01-01-2023
End: 31-12-2026 End: 31-12-2026 End: 31-12-2025

Figure 1 Research & Innovation action areas for next generation technologies

© 2024 LM Wind Power A/S. All rights reserved




BLADES2BUILD: Recycle, repurpose and reuse end-of-life wind L ‘FI’V(IDQINDER
blade composites — a coupled pre- and co-processing demonstration plant

Project facts and concept Project Partners and EU Contribution

& S
) seaen RS

Call: HORIZON-CL5-2022-D3-01:
Sustainable, secure and competitive
energy supply (14-10-2021/26-04-2022)

EU Contribution: € 12.362.240

ELDAN RECYCLING AS mm €181.125

. Eol Wind Construction { N Yk (A GE WIND ENERGY GMBH  mmm  €239.242
- - - - - -| Turbi - < 1
Topic: HORIZON-CL5-2022-D3-01-02 Turbine industy rig L 5185, N0 | PREZERO ESPANA SA | €260027

ACCIONA CONSTRUCCION SA = €297.325
t LM WIND POWER AS mmmm €325938
qoreing RENAQ DANISMANLIK LIMITED SIRKET! memmmmm €420.788
ENDESA GENERACION SA = € 508.887
ETHNICON METSOVION POLYTECHNION memmmmm €511.500
GLOBAL CONSULTING SUSTAINABILITY s <€ 602.000

Funding rate: 70-100% (IA)
Start Date: 01-01-2023

~ Moldava

Construction

Materials Ramania

End Date: 31-12-2025 (36 months)

- “ i G TECHNISCHE UNIVERSITEIT EINDHOVEN ~ n—— £ 991,604
Total cost: €15,49M o 7 sacegor? ) RHEINISCH-WESTFAELISCHE TECHNISCHE... um— € 1.123.155
for Clinker . R _,ke,“n T HOLCIM INNOVATION CENTER SAS €1.973.130
EU contribution: €12,36M ‘ m%%r\/ PREZERO GESTION DE RESIDUOS SA £2.410.725
i 3 - o TECH. UNI. OF DENMARK (DTU SUSTAIN) £2.437.795
Project objectives Expected impact
Identify, categorise materials, and create a flexible recycling road-map for end-of-life WTB (WP1) 1. BLADES2BUILD aims to transform wind power into a circular, zero-waste energy production

2. Test EOL wind blades for downstream process recycling/repurpose/reuse (WP2) enterprise.

Develop circular construction materials with the materials produced from the recycling (clinker) and
repurpose (aggregate, fibres, or others) routes (WP3) « Zero-waste by 2050

4. Achieve all the sustainability, engineering, and financial requirements to initiate the large-scale
demonstration plant (WP4)

5. Demonstrate at TRL7 the pre-treatment of EOL wind blades to be used downstream in recycling
and repurposing (WP5)

6. Develop a virtual Hub/platform to facilitate knowledge exchange and promote circularity within the * 100% decrease by 2050
wind energy sector and other sectors (at first automotive, naval) (WP6)

* 70% reduction of waste production by 2030

2. BLADES2BUILD stems from the need to make the wind energy industry sustainable in its resource
consumption/disposal efficiency.

* 90% decrease of landfill disposal by 2030

: 3. BLADES2BUILD demonstrates at TRL7 a circular solution for end-of-life blades in Southern Europe,
7. Project management (WP7) providing the first recycling station for Spain & local revenue prospect growth of at least 5%.

Blades2Build project is funded by the European
Union under the Grant Agreement no. 101096437.
Views and opinions expressed in this
presentation is the view of the author only.

© 2024 LM Wind Power A/S. All rights reserved




Composite waste is a cross sector challenge —
?
Europe Volume?

Estimated composite waste per sector (ktons) Thermoset

Thermoplastic

2025 2040

Building & Constructions 195 Building & Constructions 342
Electrical & Electronics 112 Electrical & Electronics 152
Transportation 88 ¢ Transportation 194
Marine 70 : Marine 88
Wind 70 ' Wind 230
Production waste 62 Production waste 115
Aeronautics 41 Aeronautics 83
Consumer 35 5% Consumer 44

Tanks and Pipes 14 Others: 20% - Tanks and Pipes 41

Decommissioned blades will represent an increasing part of the composite waste stream in Eirope

Data based on:
l WIND Wind Turbine Blade Waste in 2050 by Pu Liu - 2017
POWER EuCIA report: Estimation of composite waste streams via

GDP method by Ben Drogt, Version 4, February 2019




Enabling a circular economy L \évéT'NDEQ

Closed loop Recycling Open loop

l @‘_L/}A_’@

P
& o g [y g ATl 4 B

| Recycled Virgin Inbound transport Manufacturing Outbound transport Installation Operations End of life

| materials materials & maintenance
: T """""""""" | |
|

|
I . .
Closed loop | Waste Incineration
|
|
1
1
|
|

Landfill Incineration

@ &

Landfill

© 2024 LM Wind Power A/S. All rights reserved




The InterOPERA project

Hamza Kazmi, @rsted

°
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Orsted

InterOPERA

Enabling Offshore Grids of Tomorrow

A 70 mEur Horizon Europe project set to Syed Hamza Kazmi

demonstrate Europe’s first multi-vendor multi- .
terminal HVDC system by 2026 Project Manager
Strategy & Innovation



Context: Need for Multi terminal HVDC systems in Europe

EU objective:
Develop &
integrate 300
GW of offshore
wind in the
European
electricity system
by 2050

Massive
deployment of
offshore wind
in conjugation
with increased
distributed
generation

The offshore &
onshore
transmission
infrastructure will
be directly
impacted.

Consequence:
Development of
Multi-terminal
offshore hubs
based on HVDC
delivered by
multiple vendors

The upcoming situation:

Meshed offshore hubs & grids
(TSOs + Vendors + Developers)

Orsted



Building, operating & expanding Offshore Enerqgy Islands and Offshore Meshed Transmission
Systems will require unprecedented levels of cooperation and interaction

L]
I
tatnett I
NO I
7 I
7/ This example involved 14 parties or more: I
/
7 - 3 Windfarm Developers :
/
- 3 Wind turbine Vendors |
7]

,’@Hitachi Energy

SIEMENS o
Gamesa / - 4 Transmission System Operator
/
Orsted ’ - 3 Electrical Transmission Vendors
R /
P / - 1 (or more) system integrator(s)
tas T /
\KE?ENFALg e % ,/ - Plus developers of PtX, Storage,
v 0 W Y alternate offtakes etc.

SIEMENS

-------------
-------------

------------------

,f" UK, S~
-1fationalgrid ~~.. N
a=Tenner






Project consortium

InterOPERA in numbers:

gﬁgrﬁg\? y W 11 European countries
Rmewm . £ equin;'r" 4 Year Commercial Scale Project (2023-26)
' Statnett . > i ki it
£aTennet | ’ 70 MEur of funding plus in-kind contributions
I\' . - 23 Organizations
. () . .
ameren o M . Electrical HVDC Vendors
W o—— SCiBreak _ .
Re”mb'mergy \ SOhertz A . Wind Turbine Vendors
7 - & ’. VATTENFALL &
. ,.-‘ - Transmission system operators
o&Tennet R _
%/ . Windfarm Developers
5 v
TUDelft  uniersivyor _ - Research Institutes
aly * Orsted . TestLabs
ﬁ:@iﬁﬁd " | X vestas - 7 Work Packages, 2 Project Phases, 1 real-life
Shaping power transmision ~ 1 " | SIEMENS Gamesa demonstrator

This project aims to transform the offshore HVDC

T&D ZaJerna industry in Europe
Inte'_ europe h
OPERA interopera.eu

Enabling multi-vendor HVOC grids



Key Objectives 1/3 : Make HVDC Grids Modular & Interoperable by design

Turnkey integrated
HVDC Grid

Monolithically structured technologies
incompatibility between different vendors

? OPERA

Inter
Enabling multi-vendor HVOC grids 59

Today

Power Park

Modules

Q)

AC/DC DC switching

station
converter

station DC switching

.
ﬂ station converter
(‘l station

Coordinated DC
Grid Control

DC Grid

communication

- system

0

Q@

Modular HVDC building blocks with standard interfaces

Interoperability by design

Validated multi-vendor multi-terminal HVDC functional specs

Target

interopera.eu



Key Objectives 2/3 : Perform a real-time physical demonstrator

! Devices under test
(C&P replicas)

: Communication bus

C/DC converter station
control

AC/DC converter station
control
AC/DC converter station

—

: Inputs / outputs between
: controls and simulation

Real-time
simulators

Simulated network
(multi-terminal HVDC grid)




Key Objectives 3/3 : Pave the way for MVMT HVDC w. Future Expandability

2023 2025 2027
Forward-looking offshore grid design — Demonstrator Usable procurement documents,
definition and tender processes & governance

guidance for coordinated HVDC system planning frameworks

XA

Tomorrow |\ z

i

B

First single-vendor hybrid multi-terminal
HVDC links

Expandability hindered by lack of Offshore grid expansion enabled by sufficient level of coordination in system
coordination in power system planning planning - compatibility between HVDC projects




Thank you and please reach out!

(| ¥E=¥ )

\|

Lo

Syed Hamza Kazmi ebas

WP Leader
Orsted

Lead Governance and Cooperation in
InterOPERA

Contact

syeka@orsted.com

62 Orsted



The ReadlLCOE project

Lorena Perez Redondas, GE Vernova (remotely)
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GE VERNOVA REALCOE — PARTNERING FOR INNOVATION ol RealCor

LLwC L
i

* RealCoE - Driving technology innovation to move offshore wind industry forward
e Offshore wind industry enters a reset — Right turbine at the right time

o Proven Performance

o Impressive features

o Even more Energy

o Haliade-250 — GE Vernova’s next generation workhorse turbine
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Time to share your thoughts!

Join at
slido.com

HETIPWind

°
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etipwind.eu



Next steps & Conclusion

Adrian Timbus

Vice President Portfolio and Market

Strategy, Hitachi Energy
ETIPWind Chair

etipwind.eu



Next steps

Advocacy R&I priorities 2025-2027 (Horizon
Europe, other EU funding programmes,
national governments) —

Dissemination of the wind industry’s
priorities (communication campaigns, external

events) -

Elaboration of the Technology Roadmap
2028-2032 -

Discussion on the future of ETIPWind —

ETIP/ Wind

EUROPEAN TECHNOLOGY & INNOVATION
PLATFORM ON WIND ENERGY

Industrialisation, Scale-up & Competitiveness

Public investment needs for 2025-2027:

€447 million

Technology

Roadmap i

etipwind.eu




ct: gh(:retquat@etlpwmd eu

e etipwind.eu
¥ ' ;; -



Join us at
WindEurope's stand for
the opening reception!
(starts at 18:00)

ETIYPW'nd
EUROPEAN TECHNOLOGY & INNOVATION

NNNNNNNNNNNNNNNNNNNN etipwind.eu
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