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The EU Strategic Energy and Technology Plan
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DISCLAIMER

The SETIPWind Grant Agreement refers to the SET-Plan Implementation Working Group on Offshore Wind
(IWG OW). In the perspective of the revision of the SET-Plan, which will be announced by the European
Commission early 2023, the European Commission requested to extend the scope of the IWG to cover
onshore wind technologies. The IWG members agreed with this request. The present document therefore
refers to the Implementation Working Group on Wind energy (IWG Wind).
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1. EXECUTIVE SUMMARY

The present Deliverable 4.2 has been developed by WindEurope in the framework of the Work Package 4
“Advising wind energy R&I” of the SETIPWind project.

It summarises the results from a Gap analysis conducted by the ETIPWind Steering Committee (SC)
members. The analysis compares the Research & Innovation (R&lI) priorities identified by ETIPWind in its
2019 Roadmap (available here) with the wind energy R&I topics addressed by the European Commission’s
funding programme for R&I: Horizon Europe.

This deliverable describes the methodology used to conduct the Gap analysis, the results of the analysis
and the feedback from the Chief Technology Officers (or CTOs Forum) on these results.

2.METHODOLOGY

The initial objective of the Gap analysis was to compare the Horizon Europe Work programme 2023-24
against the ETIPWind 2019 Roadmap to identify the R&I topics that were addressed or not by the Horizon
Europe programme.

Identifying the funding gaps is an important step that will help ETIPWind to update the R&I priorities for
the wind energy sector in its new Strategic R&l Agenda (to be published by M15).

This Gap analysis was conducted from December 2022 until April 2023 by the ETIPWind SC members with
the support of the SETIPWind Secretariat.

The different steps of this methodology were proposed by the SETIPWind Secretariat and discussed with
the whole Steering Committee during two ETIPWind SC meetings (on 20 December 2022 and on 12 January
2023). The results of the Gap analysis were then presented and discussed during another SC meeting (on
23 March 2023).

In addition, several Working Groups were created and the SETIPWind Secretariat sent more than 120
emails to exchange with SC members on the methodology, the coordination of meetings, the assessment,
and the results of the Gap analysis.

The below sections describe the different steps of the methodology used to conduct the Gap analysis.

2.1 Scope of the analysis:

The objective of the Gap analysis was to identify the R&I topics among the ETIPWind 2019 roadmap, that
have not been addressed by Horizon Europe until now.

The analysis therefore compares the 49 R&l topics identified within the 6 Pillars of the ETIPWind roadmap
with:
- The wind-related projects funded by the Horizon Europe 2021-2022 Work Programme, Cluster 5
— The wind-related calls for proposals of the Horizon Europe 2023-2024 Work Programme, Cluster 5

Among the projects funded by the Horizon Europe 2021-2022 Work Programme Cluster 5, 39 projects were
identified as related to wind energy or to an enabling technology supporting wind energy (e.g. projects
related to grids and system integration). In the Horizon Europe 2023-2024 Work Programme Cluster 5, 22
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calls for proposals were identified as related to wind energy or to an enabling technology supporting wind
energy. The list projects and calls which were considered for the analysis is available in Annex 2.

It is important to note that this analysis focuses only on the Horizon Europe Cluster 5 wind energy-related
topics whereas other Horizon Europe Clusters or EU funding programmes may be relevant to consider for
what concerns funding for wind energy R&I. But the scope of the analysis is limited to the Horizon Europe
Cluster 5.

2.2 Preliminary assessment of the Horizon Europe 2021-
2022 projects and 2023-2024 calls:

As a first step the SETIPWind Secretariat did a preliminary review of the Horizon Europe projects and calls
for proposal and assessed if they were linked with one or several pillars of the ETIPWind Roadmap. This
exercise was done by the WindEurope’s Project Management Team with the support of several members
of the WindEurope’s Technical Team.

In total, the scope of 39 projects and 22 calls for proposals was analysised to identify which pillar(s) of the
roadmap they could match. This preliminary assessment was done through an excel table in which key
information regarding the projects and calls were added (title, acronym, scope, description, website, net
EU contribution, wind share, wind relevant contribution, total cost, type of action, topic code, topic
description).

To facilitate the assessment of the projects and calls by the ETIPWind SC members, the Secretariat also
added columns to identify:

» The Roadmap pillar(s) addressed by the project or call

» The Research area(s) addressed by the project or call

» How the research area has been addressed (what are the aspects covered, what the aspects that
still need funding)

A final column was added to enable SC members to add notes and comments.
The final excel template provided to the SC members was therefore composed of three sheets:

Assessment of the Horizon Europe WP2021-22 projects (example in Annex 3)
Assessment of the Horizon Europe WP2023-24 calls for proposals (example in Annex 4)
A summary sheet including more detailed comments on whether the ETIPWind R&lI topics
have been addressed or not by Horizon Europe (example in Annex 5)

The development of the excel template and the preliminary assessment were done both by the
WindEurope’s Project management and Technical teams. This required several internal meetings and
exchanges via email.

The summary sheet was added in the excel template to summarise the assessment of the SC members. For
each R&l topic of the 2019 roadmap, SC members assessed:

» If the R&lI topic was totally, partially, or not addressed by the Horizon Europe Work Programmes*
If the R&lI topic still needed funding in the short, medium or long-term;
If the R&I topic was a low, medium or high priority for the wind energy sector;

Y V V

The funding amount that the R&I topic still needs to be correctly addressed in the future.
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*It is important to note what is meant by totally, partially, or not addressed:

e Totally addressed means that the R&I topic has been addressed by Horizon Europe. Several
projects have been funded on this topic or the calls for proposals will address most of the points
mentioned in the topic description of the ETIPWind 2019 roadmap.

e  Partially addressed means that some points of the Horizon Europe projects or calls are related to
the R&I topic. But the SC members consider that these projects or calls won’t be sufficient to
efficiently tackle the R&I topic. Either because the scope of the project or call is too broadly defined,
or because the budget allocated to the project or call is not enough to develop concrete solutions.

e Not addressed means that the R&I topic has not been addressed at all by Horizon Europe. No
project or call will tackle the points mentioned in the topic description. Or the link with the R&I
topic is so loose that SC members consider it won’t be addressed.

2.3 Working Groups:

To conduct the analysis, the ETIPWind Steering Committee members were divided into 6 Working Groups
corresponding to the 6 R&lI Pillars of the 2019 Roadmap:

Working Group 1: Grids & System integration
Working Group 2: Operations & Maintenance
Working Group 3: Next Generation Technologies
Working Group 4: Offshore balance of plant
Working Group 5: Floating Wind

Working Group 6: Skills & Human resources

I

Participation to these Working Groups was voluntary. Interests to take part in one or several Working
Groups were gathered during the ETIPWind SC meeting on 12 January 2023. The composition of each
Working Group can be found in Annex 1.

In each Working Group, a Chair was nominated to lead the technical discussions and 3 meetings (of around
1.5 hour) were then organised:

» The objective of the 1st meeting was to remind the methodology to the SC members and to fill in
the excel template based on the assessment of the SC members.

» The objective of the 2nd meeting was to finalise the assessment and to fill in the “summary sheet”
of the excel template.

» The 3rd meeting was conducted only with the Working Group Chair to validate the final
conclusions of the Gap analysis ton be forwarded to the Chief Technology Officers. These
conclusions can be found in the Section 3.

During the meetings, the SC members did not have the time to fill in the entire excel template for their
respective pillars. The excel file was therefore shared in the ETIPWind Teams repository to allow SC

members to work offline on the analysis.

The final conclusions of the Gap analysis were presented to the whole Steering Committee during a
meeting organised on 23 March 2023.
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2.4 Feedback from the Chief Technology Officers Forum
(CTOs Forum):

The Chief Technology Officers Forum (CTOs Forum?) also had the possibility to review the conclusions from
the Gap analysis.

In this perspective, the final conclusions from the Gap analysis were shared with the CTOs Forum. And a
joint meeting between the CTOs Forum and the ETIPWind Steering Committee was organised in
Copenhagen on 27 April 2023.

During this meeting, the CTOs shared their feedback on the Gap analysis conclusions. They also provided
ETIPWind with crucial input regarding the most urgent R&I priorities that should be addressed in the short
to medium term to support the competitiveness of the European wind energy sector.

Their input is summarised in Section 4 and will be used as a basis to update the Strategic R&l Agenda of
ETIPWind.

3.RESULTS

This section displays the results from the Gap analysis per roadmap pillar. For each pillar of the roadmap,
conclusions from the Gap analysis are summarised with:

» A summary table showing the R&I topics that have been totally, partially, or not addressed by
Horizon Europe;

» The final conclusions in a slide format;

» A funding gap amount which is an estimation of the funding amount still needed to correctly
address the R&I topics within each pillar.

The Gap analysis conclusions will be published in a pdf format on the ETIPWind website. It is also available
on the ETIPWind Teams repository.

3.1 Pillar 1: Grids & System integration

For the pillar 1 “Grids & System integration”, one R&lI topic has been totally addressed by Horizon
Europe, 2 topics have not been addressed at all and 6 topics have been only partially addressed (Table 1).

1 Previously known as the Advisory Board, the CTOs Forum is an independent group within WindEurope which gathers 18
Chief Technology Officers from the leading wind energy companies.
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TABLE 1

Summary table of the Gap analysis for Pillar 1 topics

Research area

Horizon Europe

WP2021-22 projects

Horizon Europe
WP2023-24 calls

Integrated forecasting of power production &
demand

Partially addressed

Partially addressed

Short-term energy storage

Partially addressed

Not addressed

Long-term energy storage

Partially addressed

Partially addressed

Multi-cultured wind farms

Not addressed

Not addressed

Modelling future system needs

Partially addressed

Not addressed

Optimising transmission infrastructure

Totally addressed

Partially addressed

Quantification of system services

Partially addressed

Partially addressed

Sustainable hybrid solutions

Not addressed

Not addressed

Stable system with 100% RES

Partially addressed

Partially addressed

The key conclusions from the ETIPWind Steering Committee members are summarised in the slides

below.

Key conclusions (1/2):

step.

synchronous generators, etc.

WGI1 - Grid & System integration

Modelling future system needs and quantification of system services are the most
important priorities. Need funding in the short-term to work with the TSOs and utilities
to understand the type of services windfarms will have to provide.

Developing the necessary technologies to answer the system needs is the next urgent

Stable system: Need more focus on Flexibility in the transmission and generation side, hardware
solutions, windfarms able to provide ancillary services such as developing grid forming capabilities,
development of new converters/systems for provision of system services in the absence of large

Hybrid plants topics should focus on integration of flexible technologies (batteries, STATCOM,
electrolizers, etc.) in a physical or virtual plant together with wind turbines

Integrated forecasting of power production & demand is still a priority but maybe not in this Pillar.

D4.2 SETIPWind Gap analysis
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WGI1 - Grid & System integration

Key conclusions (2/2):

Short-term storage and long-term storage have been partially addressed by the
projects / calls but they are not wind-specifics. Integration of storage technologies in
wind farms or grid systems remain high priority (need demonstration projects —
leading to hybrid plants).

Optimising transmission infrastructure has been covered. Need to wait the results
of the ongoing projects. Next step: development of a pan-European plan about grid
infrastructure deployment.

Funding gap: €132m - €179m (+additional topics)

ETIMVInd

REATR Gt O Wit ENERY etipwind.eu

More detailed conclusions from the Gap analysis for Pillar 1 can be found in Annex 5.

3.2 Pillar 2: Operations & Maintenance

For the pillar 2 “Operations & Maintenance”, 2 topics have not been addressed at all and 6 topics have
been partially addressed (Table 2).

TABLE 2

Summary table of the Gap analysis for Pillar 2 topics

Research area Horizon Europe Horizon Europe
WP2021-22 projects WP2023-24 calls

Lifetime assessment and condition monitoring | Not addressed Partially addressed
Digital tools for control and monitoring Partially addressed Partially addressed
Robotic inspection and repair methods Not addressed Partially addressed
Dynamic cable repair solutions Not addressed Not addressed
Digital solutions for smart operations Partially addressed Partially addressed
Predicting environmental parameters Partially addressed Partially addressed
Decomissioning strategies and technology Not addressed Partially addressed
Solutions for operating in extreme conditions Not addressed Not addressed

The key conclusions from the ETIPWind Steering Committee members are summarised in the slides
below.
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WG2 - Operation & Maintenance

Key conclusions (1/2):

There has been some progress: most of the R&I topics have been partially
addressed. But some topics still need funding because they are continuous research
topics (e.g.)digital tools for control and monitoring, digital solutions for smart
operations).

Some WP2023-24 calls capture well R&I needs for some topics (e.g. digital solutions
for smart operations, lifetime assessment and condition monitoring). But the calls
are too broad and aim to cover too many aspects with a very limited budget. More
tra;ns;garency is needed on the selection of projects so they answer the industry’s
priorities.

2 topics have not been addressed at all: dynamic cables and repair solutions
gprlorlty 1, medium-term) and solutions to operate in extreme conditions (priority
, medium-term) whereas these are key priorities.

ETIP

EURCPEAN TEC)
PLATFORI

etipwind.eu

WG2 - Operation & Maintenance

Key conclusions (2/2):

Predicting environmental parameters is the most covered topic in this area. But
R&lI funding is still needed as some conditions are still not known in certain areas
and they change constantly.

Should R&I topics related to digitalisation be funded by a different research
program (Digital Europe) or by another Horizon Europe Cluster (Cluster 4)?
Potential risk: general calls that will not only focus on wind energy.

Funding gap: €95m - €135m (+additional topics)

EUROPEAN TECHNOLOGY & INNOVATION
PLATFORM ON WIND ENERGY

etipwind.eu

More detailed conclusions from the Gap analysis for Pillar 2 can be found in Annex 6.

3.3 Pillar 3: Next Generation Technologies

For the pillar 3 “Next Generation Technologies”, 2 topics have been addressed by Horizon Europe, 2
topics have not been addressed at all and 9 topics have been partially addressed (Table 3).
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TABLE 3

Summary table of the Gap analysis for Pillar 3 topics

Research area

Horizon Europe WP2021-
22 projects

Horizon Europe WP2023-
24 calls

Development and validation of components & materials

Partially addressed

Partially addressed

Blade recycling demonstration

Totally addressed

Not addressed

Integrating wind energy in the surrounding natural and
social environment

Partially addressed

Partially addressed

New transportation methods for large components Not addressed Partially addressed
Development of sustainable materials Not addressed Partially addressed
Standards Not addressed Not addressed

Manufacturing processes Not addressed Partially addressed
Sensor technologies diagnostics and response Not addressed Partially addressed
Next generation generators Not addressed Partially addressed
Noise reduction Not addressed Not addressed

Reliability of components Not addressed Partially addressed

Recycling methods for materials and components

Totally addressed

Partially addressed

Disruptive technologies

Not addressed

Partially addressed

The key conclusions from the ETIPWind Steering Committee members are summarised in the slides

below.

Key conclusions (1/2):

processes

partially addressed w

WG3 - Next Generation Technologies

Major focus is needed on materials, manufacturing and recyclinF: Development and
validation of components & materials, Development of sustainable
recycling demonstration, Recycling methods for materials and components, Manufacturing

The topic on ”Develogment and validation of components & materials” has been only
ereas it is a High priority/short term topic.

Development of sustainable materials is one of the most urgent priority for the wind

materials, Blade

sector today. Need to develop new materials (_e.ig. replacement of carbon-fibre) and to
progress on reliability of secondary raw materials (e.F. (eC\écled steel, copper) to get more
recycled materials in the blades and to support circularity by design projects.

Blade recycling demonstration is addressed by 3 demonstration projects. Need to keep
investigating on new or less mature recycling processes while keep pushing the
development of secondary raw materials market.

ETIP/ Wind

EUROPEAN TECHNCLOGY & INNGVATION
PLATFORM ON WIND ENERGY

etipwind.eu
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WG3 - Next Generation Technologies

Key conclusions (2/2):

Some R&I topics have not been addressedor only very partially) whereasthey are still
high priorities such asnoise reduction, sensor technologies diagnostic and response,
development and validation of components andmaterials.

Most of theHorizon Europecalls are too broadto ensure the relevant R&I aspects will
be addressed.

Acceptability and coexistence measures need a more specific focus and should be
better integrated in ETIPWind priorities (potentially in Pillar 6).

Reliability of components (e.g. build future plants with repowering in mind to
optimise material use, development of Iongasting electronics),next generation
generators and disruptive technologiesare also important priorities that have been
partially addressed for now.

Funding gap: €75m - €115m (+additional topics)

ETIP ) Wind

UROPEAN TECHNOLOGY B INNOVATK
PLATFORM ON WIND ENERGY

etipwind.eu

More detailed conclusions from the Gap analysis for Pillar 3 can be found in Annex 7.

3.4 Pillar 4: Offshore balance of plant

For the pillar 4 “Offshore balance of plant”, 2 topics have not been addressed at all and 6 topics have
been partially addressed (Table 4).

TABLE 4

Summary table of the Gap analysis for Pillar 4 topics

Research area Horizon Europe WP2021- | Horizon Europe WP2023-
22 projects 24 calls
Data availability and sharing Partially addressed Partially addressed
Serial production - analysis of substructure production Not addressed Not addressed
processes
Cabling and connections Partially addressed Partially addressed
Material durability and protection Partially addressed Partially addressed
Cross-industry agreement and standards Not addressed Not addressed
Integrated optimised design plan Not addressed Partially addressed
Verification of methods and procedures Not addressed Partially addressed
Supply chain logistics (decommissioning) Not addressed Partially addressed

The key conclusions from the ETIPWind Steering Committee members are summarised in the slides
below.
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WG4 - Offshore balance of plant

Key conclusions (1/2):

Some R&I topics remain key priorities

cabling and connections & material durability and protection (in the context of reliability and
lifetime extension)

supply chain logistics for decommissioning (in the context of end of lifetime solutions and
minimizing lifecycle environmental impact)

verification of methods and procedures (In the context of enabling integrated design and
performance prediction and monitoring of WTG and Balance of Plant).

The scope of the calls is too broad and address partially the Offshore balance of plant
topics with a very limited budget. E.g. verification of methods and procedures needs a
dedicated call on integrated verification of models for the balance of plant and turbine.

Data sharing and availability is still important topic but has a lower priority since it
depends on market readiness to share data.

WG4 - Offshore balance of plant

Key conclusions (2/2):

Some topics are not relevant anymore as stand-alone topics (e.g. serial production —
analysis of substructures, cross-industry agreements and standards). For serial
production: funding should be more directed to technologies that enable serial
production (e.g. optimised manufacturing processes)

Funding gap: €27m - €44m (+additional topics)

ETIP/ Win

EUROPEAN TECHNOLGGY & INNOVATION
PLATEGRM QM WIND ENERGY

etipwind.eu
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WG4 - Offshore balance of plant

Additional R&I priorities identified:

Defining solutions helping extending the service life
Lifetime extension via the optimisation of materials to minimise the impact.

Interaction with other communities (e.g. fishing) and the demonstration of the benefits
of windfarms.

Technology improvements/innovations for the installation phase, new installation
methods or processes including low noise foundation installation technologies

ETIP/ Wind

EURGEEAN TECHNOLOGY 8 INNOVATION etipwind.eu

PLATFORM OM WIND ENERGY

More detailed conclusions from the Gap analysis for Pillar 4 can be found in Annex 8.

3.5 Pillar S: Floating wind

For the pillar 5 “Floating wind”, 1 topic has not been addressed at all and 7 topics have been partially
addressed (Table 5).

TABLE S

Summary table of the Gap analysis for Pillar 5 topics

Research area Horizon Europe WP2021- | Horizon Europe WP2023-
22 projects 24 calls

Lean production

Not addressed

Not addressed

Validation of design tools

Partially addressed

Partially addressed

Mooring and anchors

Partially addressed

Partially addressed

Dynamic electric cables

Partially addressed

Partially addressed

Control methods Partially addressed Not addressed
Integrated design process in supply chain Partially addressed Partially addressed
Floating installation, assembly and heavy maintenance Partially addressed Not addressed

Park level control

Not addressed

Partially addressed

The key conclusions from the ETIPWind Steering Committee members are summarised in the slides

below.

D4.2 SETIPWind Gap analysis
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WGS - Floating wind

Key conclusions (1/2):

Lean production is the highest priority and has not been addressed. Need funding
especially for manufacturing / high productivity tools, mass-production solutions,
standardisation of transport methods and assembly.

Some funded projects will partially address the priorities identified but focus on the
demonstration of one specific technology whereas we need validation of design
tools at full-scale to ensure industrialisation. Validation of design tools is not a
priority anymore, we should move to industrialised tools.

Some calls also partially address the demonstration of innovative concepts, but the
budget is too limited to test and validate all the different technologies the call could

cover.

etipwind.eu

WGS - Floating wind

Key conclusions (2/2):
Mooring and anchors and Dynamic cables are still important topics but need more
mature technologies and standardisation.

Integrated design process in supply chain has been partially addressed but need some
tools that could help capturing the full picture.

Floating installation, assembly and heavy maintenance topic: need a bigger focus on
operations and major components replacement.

Control methods and park level control need to be tested in real site conditions but are
less urgent than other topics.

Funding gap: €135m - €190m (+additional topics)
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WGS - Floating wind

Additional R&lI topics identified:

Ports infrastructure and integration of bigger size turbines
O&M solutions tested in real environment
Testing for new turbines’ types and co-existence measures.

ETIP/ Wind

EURCPEAN TECHNOLOGY & INNGVATION
PLATFORM OM WIND ENERGY

etipwind.eu

More detailed conclusions from the Gap analysis for Pillar 5 can be found in Annex 9.

3.6 Pillar 6: Skills & Human resources

For the pillar 6 “Skills & Human resources”, one topic has not been addressed at all and 2 topics have

been partially addressed (Table 6).

TABLE 6

Summary table of the Gap analysis for Pillar 6 topics

Research area

Horizon Europe WP2021-
22 projects

Horizon Europe WP2023-
24 calls

Expand and harmonise wind energy teaching in Europe Partially addressed Not addressed
Boost wind energy higher education Not addressed Not addressed
Joint academia-industry educational programmes Partially addressed Not addressed

The key conclusions from the ETIPWind Steering Committee members are summarised in the slides

below.
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WGGB - Skills and human resources

Key conclusions:

The main focus should be the creation of new skilled jobs. Some projects will develop joint academia-
industry educational programmes (upskilling and reskilling activities, mapping knowledge gap, etc) but
they won’t only focus on wind energy. Need funding for wind-specific but also multi-disciplinary
educational and training programmes (including SSH).

Wind energy teaching in Europe and wind energy higher education need continuous funding. Required
skills are constantly changing because of technology development (e.g. wind energy curriculums,
repository of skills needed, mobility of students, etc).

Wind energy higher education should be addressed via Marie Sklodowska Curie Actions. There are
already some ongoing projects on this topic but it needs continuous funding (e.g. PhD students)

Funding gap: €30m - €50m (+additional topics)

WGB - Skills and human resources

Additional R&lI topics identified:
Acceptability in general should be included in this Pillar.

Community engagement activities (empowerment of the citizens) and regulatory
issues.

Research to better show the direct benefits of wind projects on the communities
(e.g. interaction with economics, cheap electricity).

ETIP/ Wind

EUROPE, TECHNOLOGY & oV
AT O Wi ENERSY etipwind.eu

More detailed conclusions from the Gap analysis for Pillar 6 can be found in Annex 10.

4.CTOS FEEDBACK

To gather the feedback from the Chief Technology Officers on the Gap analysis conclusions, a meeting was
organised in Copenhagen between the ETIPWind Steering Committee members and the CTOs Forum.

In total, 11 CTOs and 20 Steering Committee members attended this half-day meeting (Picture 1 below).
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PICTURE 1
ETIPWind Steering Committee + CTOs meeting in Copenhagen

The CTOs first shared their feedback on the Gap analysis conclusions (presented by Jacob Edmonds during

the meeting). The key points they raised are summarised below:

Several CTOs thanked the ETIPWind SC members for the clarity of the Gap analysis and its
conclusions.

A key concern was about the high number of priorities not covered by the Horizon Europe
programme until now.

The scope of the calls indeed seemed too broad and included many topics for a limited budget.
This should change in the next Horizon Europe work programmes.

When it comes to R&I needs, it was said that increasing the wind turbine size even more would be
counterproductive.

The scope of the calls is indeed too broad and is sometimes unclear according to some CTOs. The
description of the calls should be clearer in the next Horizon Europe work programmes.

It is very important to identify innovation and technology needs, but another key element is
permitting. This has not been included in the Gap analysis because it is not strictly related to R&lI
but it should be kept in mind.

The structure of the Working Groups (based on the Pillars of the 2019 roadmap) seems outdated
and is too much based on the Levelised Cost of Energy (LCOE) reduction. The main challenge is
scalability and this should be reflected in the structure of the new Working Groups.

Another key point missing from the Gap analysis is the understanding of our ecosystems including
environmental barriers but also coexistence with other communities.
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In a second part, the Secretariat asked the CTOs to share their top-3 R&I priorities that would have a
significant impact on the competitiveness of the European wind energy supply chain. This input will feed
the next steps of the ETIPWind Strategic R&I Agenda’s update.

The main R&I priorities mentioned by the CTOs during the meeting are summarised in the table below
(Table 7).

TABLE 7

CTOs feedback on the top R&I priorities for the wind energy sector

Top 1 priorities

Top 2 priorities

Top 3 priorities

Grid system integration

Life Extension towards
predictive maintenance

Sustainable materials

Stable 100% based on RES

Supply-chain development

Floating wind

Grid forming

Floating de-risk

Resilience

Flexibility and grid services

Quantification (and definition of
system services)

Optimising transmission
infrastructure

Digital balance

Human resources

Manufacturing &
industrialisation

Forecasting

Supply-chain partnerships
(circular economy, local supply)

Transport

Transport of large components
(blades)

Energy storage

Permitting

Simulation and testing methods

Sustainable technologies

Hybrid solutions / system
integration

Standardisation

Development of right skills
(materials, system integration,
hybrid experts, huge project
execution, etc)

Education and training

Serial / mass production (e.g.
floaters)

Align R&I efforts with moving
expectations

Data availability

Hybrid projects including storage,
Power to X

Technology development
(dynamic cables for floating for
example)

Industrialisation

Recycling technologies
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S.ANNEXES

ANNEX 1

Composition of the Gap analysis’ Working Groups

WG6: Skills
and Human

WG3: Next
Generation

WG4: Offshore
balance of

WG1: Wind WG2:

Operations &

WGS5: Floating
Wind

energy system

integration Maintenance Technologies plant resources
Adrian Timbus  Lars Landberg Marcin Luczak Wouter Dirks Benjamin Julia Zilles
(Chair) (Chair) (Chair) (Chair) Mauries (Chair) (Chair)
Mariya Bert Verdyck  Fabio Fugazzotto Benjamin Lars Landberg Helena
Trifonova Mauries Solman
John Olav Adrian Bert Verdyck Adrian Timbus Wouter Dirks Tuhfe
Tande Timbus Gocmen
Ignacio Marti Ignacio Marti  John Korsgaard Mariya Adrian Timbus Arno van
Trifonova Wingerde
Teresa Stephan Julia Zilles John Olav Mariya
Ojanguren Barth Tande Trifonova
Athanasios Ignacio Marti Stephan Barth John Olav
Kolios Tande
Marcin Arno van Arno van Ignacio Marti
Luczak Wingerde Wingerde
Aidan Cronin Stephan Barth Aidan Cronin Romana Hartke
Jacob Mike Anderson Teresa
Edmonds Ojanguren
Helena Antonio Ugarte Antonio Ugarte
Solman
Aidan Cronin Hanne Wigum
Marcin Luczak
Wouter Haans
ANNEX 2

List of Horizon Europe WP2021-2022 projects and Work Programme 2023-2024 calls for proposals

Horizon Europe Work Programme 2021-2022 projects

AIRE Advanced study of the atmospheric flow Integrating REal climate conditions to
enhance wind farm and wind turbine power production and increase components
durability

BeFlex BOOSTING ENGAGEMENT TO INCREASE FLEXIBILITY

Blades2Build RECYCLE, REPURPOSE AND REUSE END-OF-LIFE WIND BLADE COMPOSITES — A
COUPLED PRE- AND CO-PROCESSING DEMONSTRATION PLANT

BLOW Black sea fLoating Offshore Wind

DE-RISK DE-RISK the adoption of Local Flexibility Markets to unlock the safe and reliable mass
deployment of Renewable Energy Systems

ENFLATE ENabling FLexibility provision by all Actors and sectors through markets and digital
TEchnologies
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EoLO-HUBs Wind turbine blades End of Life through Open HUBs for circular materials in
sustainable business models

Everyl Enable eVeryone's Engagemet in the eneRgY transitiON

FEDECOM FEDErated -system of systems- approach for flexible and interoperable energy
COMmunities

FlexCHESS Flexibility services based on Connected and interoperable Hybrid Energy Storage
System

FLOW Atmospheric Flow, Loads and pOwer for Wind energy

HERMES Highly Efficient Super Critical ZERO eMission Energy System

HiPE High Performance Power Electronics Integrations

HVDC-WISE HVDC-based grid architectures for reliable and resilient WideSprEad hybrid AC/DC
transmission systems

INFINITE INnovative oFfshore wind techNologies In deep waTErs

IntNET Interoperability Network for the Energy Transition

JustWind4All Just and effective governance for accelerating wind energy

MARINEWIND | Market Uptake Measures of Floating Offshore Wind Technology Systems (FOWTs)

MERIDIONAL Multiscale modelling for wind farm design, performance assessment and loading

Mopo Comprehensive, fast, user-friendly and thoroughly validated open-source energy
system planning framework

NEWGEN New generation of HVDC insulation materials, cables and systems

NEXTFLOAT Next Generation Integrated Floating Wind Optimized for Deep Waters

R2D2 Reliability, Resilience and Defense technology for the griD

READY4DC Getting ready for multi-vendor and multi-terminal DC technology

REFRESH Smart dismantling, sorting and REcycling of glass Fibre REinforced composite from
wind power Sector through Holistic approach

RES4CITY Renewable Energies System for Cities

SCARLET Superconducting cables for sustainable energy transition

SENERGY NETS | Increase the Synergy among different ENERGY NETworkS

SiC4AGRID NEXT GENERATION MODULAR SIC-BASED ADVANCED POWER ELECTRONICS
CONVERTERS FOR ENHANCED RENEWABLES INTEGRATION INTO THE GRID

SKILL BILL SKILL BILL: Skill to Boost Innovation and professional fulfiLLment in a sustainable
economy

SSH CENTRE Social Sciences and Humanities for Climate, Energy aNd Transport Research
Excellence

SSTAR Innovative HV Solid-State TrAnsformer for maximizing Renewable energy
penetration in energy distribution and transmission systems

STREAM Streaming flexibility to the power system

SYMBIOSIS SYMBIOSIS-Offshore Renewable Energy for Defence

TRANSIT TRANSITion to sustainable future through training and education

WENDY Multicriteria analysis of the technical, environmental and social factors triggering the
PIMBY principle for Wind technologies

WHEEL Wind Hybrid Evolution for Low-Carbon Solutions

WHISPER Wind Energy Harvesting for Ship Propulsion Assistance and Power

wWiMBY Wind In My Backyard: Using holistic modelling tools to advance social awareness

and engagement on large wind power installations in the EU

HORIZON-CL5-
2023-D3-01-01

Horizon Europe Work Programme 2023-2024 calls for proposals
Renewable Energy Valleys to increase energy security while accelerating the green
transition in Europe
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HORIZON-CL5- | Critical technologies for the offshore wind farm of the future

2023-D3-01-05

HORIZON-CL5- | Supporting the development of a digital twin to improve management, operations
2023-D3-01-10 | and resilience of the EU Electricity System in support to REPowerEU
HORIZON-CL5- | Demonstration of DC powered data centres, buildings, industries and ports
2023-D3-01-11

HORIZON-CL5- | Development of MVDC, HVDC and High-Power Transmission systems and
2023-D3-01-12 | components for a resilient grid

HORIZON-CL5- | Development of novel long-term electricity storage technologies
2023-D3-01-13

HORIZON-CL5- | Supporting the green and digital transformation of the energy ecosystem and

2023-D3-01-15

enhancing its resilience through the development and piloting of Al-loT Edge-cloud
and platform solutions

HORIZON-CL5- | Digital twin for forecasting of power production to wind energy demand
2023-D3-02-14

HORIZON-CL5- | Critical technologies to improve the lifetime, efficient decommissioning and increase
2023-D3-02-15 | the circularity of offshore and onshore wind energy systems

HORIZON-CL5- | Digital tools for enhancing the uptake of digital services in the energy market
2023-D3-03-04

HORIZON-CL5- | Creation of a standardised and open-source peer-topeer energy sharing platform
2023-D3-03-05 | architecture for the energy sector

HORIZON-CL5- | Components and interfacing for AC & DC side protection system — AC & DC grid:
2023-D3-03-06 | components and systems for grid optimisation

HORIZON-CL5- | Next generation of renewable energy technologies

2024-D3-01-10

HORIZON-CL5- | Energy Management Systems for flexibility services

2024-D3-01-12

HORIZON-CL5- | DC and AC/DC hybrid transmission and distribution systems

2024-D3-01-13

HORIZON-CL5- | Condition & Health Monitoring in Power Electronics (PE) - Wide Band Gap PE for the
2024-D3-01-14 | energy sector

HORIZON-CL5- | HVAC, HVDC and High-Power cable systems

2024-D3-01-15

HORIZON-CL5- | Development and integration of advanced software tools in SCADA systems for High,
2024-D3-01-17 | Medium and Low voltage AC/DC hybrid systems

HORIZON-CL5- | Minimisation of environmental, and optimisation of socio-economic impacts in the
2024-D3-02-08 | deployment, operation and decommissioning of offshore wind farms
HORIZON-CL5- | Demonstrations of innovative floating wind concepts

2024-D3-02-09

HORIZON-CL5- | Market Uptake Measures of renewable energy systems

2024-D3-02-10

HORIZON-CL5- | Integrated wind farm control

2022-D3-03-04
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ANNEX 3

Example of the assessment of the WP2021-2022 projects in Pillar 5 (Floating wind)

HORZON EURDPE Wrk Programme 2021-2022 - Funded projects

Thiese projects Bava Esan fundéd by the
Horizon Esrope Work Programens 2021-
2002, The aien is 10 35504 Whather the
olbjectives of tha project asaess some of
whe pricities identified in the ETIPWisd

‘Totaly addrmsedt il the aipect pé the Rosdmap
ressarch scticn bave been sckirises by the
pramccat

Partiaby ssdreusd: Seme o the supects ofthe
Pruatrmus resarch action have ber sstdreied iy
the project/call.

Mot acddeamed: i snpect o the Rosdeap resssrch
actiann have buan adcesied by the propect/cal.

[Banchmark/validation of dsige tock
a ul scae for oating wind 521l

2049 Readmig.
Pagiuct Titl Meose inforemation Websita
[Blach sea MLatiog OMsbese Wind
httpsjcondis suro
BLow s regctfid/ 101084323
htaps)icondis suropa.ou/
[Sesp waTEss I INTE s regctfid 101084321
[Markat Uptake Measures of Fleatisg
[OMsbose Wind Technology Systems.
FOWTs| htaps)icendis suropa.ou/
MassEwsD s regctfid 10107557
[Optimized for Detp Waters
MEXTRLOAT s
[Wind Hybrid Evelution for Low-Carbes urn
[olutions weEEL s rgctfid/ 101084400

valisation of desige tools Partially ssaressed tockneodod
snargy degioymant
[Ficating installation, assemnsly HORIZ0%. | optimi
ptimized for Ssap waters
Partially ssaressed osd 3 bigger 0s-200-
034313 | Mesitemanaan Saa, Black
543, Baltic Saa, North-ait
Atiantic Ocean)
Partially ssdressed
[Project just started san 2023, Shaw
[Protenatyps ta be bt in the Black
contral mashods hicn srossed fsea € 15,483,361 26 wow| €i54333612d €21242.287.500
Intagratod design projocts an seaded
ntograted design process in but they noed a Biggor budget ta be
[sepply chain Partially ssdressed devolopod
snargy degioyeant
Noad tundieg for full-scale degioymant HORIZON- | optimized for Seop waters
[prjocts with batter testing methads C15.2021-
e ansuro industrislisation of the mest 034313 | Mesitemanaan Sea, Black
valigation of dasige tools Partially sdsossed k Sea, Balfic Sa3, North-aast
Atiantic Ocean)
Fecusing on alumisium catios
inecwathvn alusinium dynamic
i ightsr. tor '
chasgar and abiows for mern |Noad fundieg to develop more matur
Partially ssaressed inoam € 15,455,944 B3| 100%| €5455.04480 €22.398250.00
Markat Uptake Mazures
[roRizos.c54 001 ot
systams
readmap hica ] [wices £ 1,380,033.75) aoow|  cizsoomry ¢ 13800937
snargy degioymant
[Moed funding for fullscake depioymant HORZM. it Ssap wabers
projects with Batier testing mthods. g:::i; and different saa basing
valication af new innavative isation of the meost [X1 PhotBouy + 25E 2-blades dowswisd| 7 | Mesteranasn sea, Black
Partially ssaressed recrnciogy compatitive sakticn. urking. 14 MW docign € 15,595,130 35| aoo| € 35,995,13039 582 Balic Soa Norh-ogr
contra mathods Partsally e sied
Major part of the supeiy cnain
imeobvad is actuaily part of the
consorium devaloging the
DemoWHEEL groject finc. turtine Mot oy the demo project itsedf but
cuppliar aed mooting syam the cvarall conception of the floater
supplar). Deveiopmant of & solution Bas.2s main focus it
ntograted design process in moded that can caputra the ssuitatility to ba efficknty tackled by
[sepply chain Partially ssaressed systom a5 2 whale. cxiting sapely chaie, hasbor
T tacen e - :
h HOR optimized for deap waters
[Demonstation of cno specific  |Nesd fundieg for fullscalke dogloymant p—
tecrnciogy icomerate spar [prjocts with batter testing methads D303-14 | (Meteranaan Sea, Black
noatar, they Sea, Baltic Saa, North-aat
valigation of desige tools Partially ssdrussed puien, GMW) compatitive soltion 16663950 5) i csspennmos 2539732 shagic 0
Partsally ssaresse
€64578.420.75
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ANNEX 4
Example of the assessment of the WP2023-2024 calls for proposals in Pillar 1 (Grids & System integration)

HORIZON EUROPE Work Programme 2023-2024 - Calls for proposals

These calls for propesals have been published in the Horizon Europe Work Programme 2023-2024. The aim is to assess whether the
scope of the calls will address some of the priorities identified in the ETIPWind 2019 Roadmap.

Type of action

Cail Title

Number

of
Total Budget

projects

Budget / project More information

Roadmap Pillar sddressed

Renewabie Energy Valleys to increase energy security while accelerating the green transition in
cLs-2023- Europe €40,000,000.00) 2
HORIZON- ey ”
C15-2023- | HORZON-a [SUPPOTting the development of a digital twin to improve
D3-01-10 the EU Electricity System in support to REPowerEU
€20,000,000.00] 1)
HORTON HORIZON-IA [Demonstration of DC powered data centres, buildings, industries and ports
cs-2023- i €18,000,000.00) 2
HORIZON-
C15-2023- | HORZONAA Development of MVDC, HVDC and High-Power systems and for a resilient.
D3-01-12 grid
€22,000,000.00] 2
HORIZON- tenders/opportunities/port]
C15-2023- | HORIZON-RIA | Development of novel long-term electricity storage technologies al/screen/ol uniti
D3-01-13 | pic-details/horizon-¢i5-
€ 14,000,000.00| 3|
HORZON-CLS- s the green and digital of th gy and its
2023030118 resilience through the development and piloting of Al-loT Edge-cloud and platform solutions
€3ma00.0004 1
HORIZON- | 0p70N-RuA [Digital twin for forecasting of power production to wind energy demand
C15-2023- €12,000,000.00| 2|
HORIZON-
plset HORIZON-IA |Digital tools for enhancing the uptake of digital services in the energy market €11,000,000.00 3
HORIZON-
Q5-2023- | HORZON-AA Creation of a standardised and open-source peer-to peer energy sharing platform architecture for
D3-03-05 e ®
€ 5,000,000.00| 1
Q15-2023- | HORZONAA (Components and interfacing for AC & DC side protection system — AC & DC grid: components and
R e systems for grid €10,000,000.00) 2 tenders/opportunities/port]
s-77ec.europa eujinlo]
HORIZON-
CL5-2024- | HORIZON-IA |Energy Management Systems for flexibility services
D3-01-12
€10,000,000.00| 2
HORIZON- | 0, 20N-R1A [DC and AC/DC hybrid transmission and distribution systems
C15-2024- € 13,000,000.00| 2
HORIZON-
C15-2024- | HORIZON-RIA |Condition & Health Monitoring in Power Electronics (PE) - Wide Band Gap PE for the energy sector
D3-01-14 € 13,000,000.00| 3
HORIZON-
Qs e | HORZOMA [HVACMVC aad HighTower cable ystems €16,000,000.00) 3
HORIZON- software tools in SCADA systems for High, Medium and
CL5-2024- HOREDN-TA €12,000, 2
HORIZON-
C15-2024- oo €8,000,000. 4

Totally addressed: all the aspects pf the
Roadmap research action have been
addressed by the project/call

Partially addressed: Some of the aspects

of the Roadmap research action have been

addressed by the project/call.

Not addressed: No aspect of the Roadmap

research action have been addressed by
the project/call.

[How has the research area been
area | Aspects covered |Aspects that still need funding
Stable system with 100% [Storage systems, RES system integration to_|General topic even if wind energy
Partially addressed improve energy efficiency, etc. will be addressed.

RES

Optimising transmission
infrastructure

Long-term energy storage

Contributes to the research action but focused
a lot on flexibility services which is an
important topic. Dialogue between TSOs and

[Specifc topic on flexbility,

and
Not parti in the energy field.
Need to test new converters but
Not really about [not fully covered by the call.

Partially addressed

Reduced cost and improved efficiency of

Seems difficult for projects to

energy and
fuel technologies and their value chains.

o all the 3 types of impacts.
Budget too low.

Cybersecurity and digitalisation

Stable system with 100% RPartially addressed topics are not really covered by the|
Demand side and not generation side. roadmap. Need funding for
quantification of future system
partially addressed kil
[Totally
(Demand side and not generation side. Retail
Partially addressed More related to flexibility.
Stable system with 100%
RES Partially addressed Data sharing
[Integrated forecasting
of power and |Partially

Optimising transmission
infrastructure

Partially addressed

Will be beneficial for offshore wind especially
if the proposal relates it

[Not covered in the roadmap

Flexibility, smart buildings, smart industrial
sites. Mare relevant for the residential
buildings, househokis.

Partially addressed

= —

semi-

Very specific.

Very specific to cables. Not really related to
any energy specific

General call.
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ANNEX S

Summary sheet of the Gap analysis for Pillar 1
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ANNEX 6

Summary sheet of the Gap analysis for Pillar 2

Roadmap Pillar

24 calls for

Research action area Recommended research action 22 projects? research Priority I
wind ingstry and which tocis used noed sigrticant improvement.
[ et the
of 3 comngorant. iretions, ° . Tha call wil
of new shartar arato she i s condition "
[+ Duvelopment aed validation of modok” resnainieg Wetime per companant and for full system assessments 20 D&M methadoiogies
based on asaiticnal Condition Monitaring Systems data.
and methods, Hewever the scope af the cal is very broad e it is mot chear If thise sspocts wil
b tackiod withis the solected projects.
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[is et o Itetime,
BY 5
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testing. atont droees, action. Bt it & not claar i the selected projects will address this point.
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[+ Davelopment of new/imgrowd modik of drones, robots and AUVS, allowing mane autonomy and fsibiity of rabatics will be mare
[romate) cperations and inspecticns. e miee noesed to replace human resources.
the use of ALIVE.
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& roatmant, new sensors and capabiities, et short torm Frioriny 2 C10m £15m nesdod. L
+ Repair matrests for
usisting repair all o8
[« anasy damages, 4.
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4 3 common Tor ovaluating . Funidng for the digital twins B
including cyber socurity aspecs. [ror B
solutions. [Partially addressed Fartially sgdressea ot torm Frioriny 1 c15m C20m make efficient w5 of the data avalabie, Jutomised with 3 concest that is FAR).
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[projacts parstially adaress this topic (AIRE, FLOW, MERIIONAL]. The peojects.

[vabcaticn modess, measurement sevicss for 3l SAEAMEETS (wind, wave, et), on
Fotor is cutsice of the.

atmasphesic boundary layer. tc.

[Dne of the call will also cower wind and weather forecast models. But some

B 3 foracast trat is met
boundary layer fiow. but mare oo
[« s 2. wind and wave).
0. wind and wave). RE tundieg this edd
mades for ) cona
the predictin |canstantsy. This topic i with
uncortaietics. the 2 atore TRIS also nesd
paramates + [Pastially addressed Short tom Priocizy 1 | 5o €30 retevant.
[ Rt 2 caksof the WP202324.
technclagy. [eover Rl tor aftective and iy
of sciesific and d REIfor
tacteical dsciplions inn scount. i oftshar thasir lifetima
over- bt wind
pressara, e CULTIng Lo Tor g [rarers.
eilding v . especally
et cil & gas soctor fo.g. Mssons kared from “piesariog spirh” vessal]. budgat.
. including hesic [Modium. torm Prioeizy 2 €10 €15 |noaing wing
atani d and e reliabh ¥ [eis Rt ddressed by the cals or Ths ks
at daici [protabily les: But cn th ather|
o Ihana, conait
ditions concitions. Metiven torm Prioey 2 jc10mg15m s g
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ANNEX 7

Summary sheet of the Gap analysis for Pillar 3

Covered in HEL WP2023-24 calls for Do we still need funding for this Recommended funding
. a Reco ded a 22 projects? rch action area? riority amount
- ) speciic to .5, considering the aspects of exe
= in assessad testing.
¢ Investigate and evakiate a method for cost and material effective s
wood, stesl, concrete), testing yses of
+ Develaping, sakaions for 1 g, when
[materials.
o Frovide at level. has ot stilan
& material o val imulat using benchmark Magium torm Priarity 1 ressarch actions are stl vaid
This Rl area ¥ the WP2021-22 i, ol
HuBs, REFRESH).
- e o tecycling of : [aisiticinat tunding for inthe the resadts ol
o Assezzment of ing af blades according financial model. e cngaing prajects.
- of recyciing of wind ing voiumas of end-of- e biades. [Meect 20 ke msestigating on new of loss mature recycling processes while keep
- of re-use of manerials Totamy sadreses pushing the ceveicpmens of 1re Market for SECONGary v materias
[This Rl area has been partially addiessed by 8 propects [stWind&All edicated to
reguiation WIMBY dedicated
projects w towards wind ENeTgy,
[and WENDY dedicated to the development of 2 1ol able to idestify the optimal
urbines’ siting with the d i :
But idenified in
area. And cals are too broad to keow i thoy will tackke those aspects.
The R&larea wil alsa be partlly addressed by 2 WP2023.24 calks.
Fuuning is stil noededfor the benefits on the local
furbines v iving plants. Othér spects
funding are: a, techeical sokations for
tonal justice.
o Asseszment ot k for .5, rise, WBrations 1o the soil, visal
rpact. e s mat anky Pilar 3, i a
« Development of improved design soluticns for noise, vibrtions, andfor vsual imgact reduction. Projects. Parhaps it could better be covered by PHar 6. In the future, mane spacific
« croatian af projects toward wind acticns for spedific regions of Ewrcpe [o.5. Poland cae) could be defined.
Integrating Ev and social A H small wind turbines in populatid built areas could increwe acceptance.
e Long-term chasge of emisions and : [Partially addsessed [Partiaity sddressed et borm priarity L c1om.c15m
[This Rl area has been partially i o of 28 call
minimisation of imgact for offsherewindtarms.
This tapic s st - ge
[prabikesn for the deployeest of affshore wind. But it is more an industrisisation ks at
[ Concept development i1 hartour level rather than a research togic.
N i , cost, peamery).
+ Carge airship ta be further Cargo airship is not roaly a relevant peiarity anymere.
¢ & carge airstip scale demaornstration i needed to mature and validate: rship as all the Innavathve transports for bigger and larger components should
- Certification and fhght cperation begiation for cargs sirships for wind power. alysed and scalod theough funded projects in order ta all have the
| Techical evakuations and foasility study. [possitdity to instal larger turbimes in the rear future also onshore
| Dt plans for cargn sirships for wind power. [Partianty agdressed Masgium torm Priority 3
This Rl area 2
the future and i d circularity of
swstems which i materias | new
acvanced matarials).
This is 2 key pricrity in the cument contest. Wi noed t0 fid selutions 10 get ot 0 rare-
earth materials especialy for magnets.
[This tapic still need research funding to fied naw matesiak &g, replacement of carbon-
+ Magging at ¢ & e in blades. ficee] il take 3 long time.
- state of wind turbing Fruncing s needed 1o suppprt circularity by design projects.
[plades atend of e
- of materists i i Patiaiy sdressed cnort term c15m-c20m e of matsrials and
« Fuevi and create g at
[+ Expicre i the use of digital warious
« nan 90 v ot down (2.4,
atk [This is nat a pricrity anymare.
standards + Developa standard transportation 1oois for Feavy equipment and harmantse regations across the EU. Mot sddressed ot adaressed Ferhaps s
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ity T GiTriar s ST e ar

| Develop F001 tecTRGIOEY 10 COPE WITh TATHING FFOWIN 300 10 ECUCE MANUA WOMKHn 8.5 LIadE Froduction. me fuure.
» Develop further the ikl primary goal of reducing CO2
toatprint. it wil remainan issue, especially if we relacate the production in Ewope.
* Develop the ansor pping and ¥ of materials in the
fmanetacturing process. this arca, hacti i with A SHRE
 Develop furthar tcais 10 printing of (Processacspunat Partnership)
* Further deveiop cyber security in mobike manutacturing.
| processes * Further deveiop anificia intelligence ta opt [Pastianty addressed c20m com N needed funding for ths in arder feh wind industry supply chain in
This Rl area has been addressed anky partiallyin the WP2023-24 call dedicated to
conaition & heakth monitaringin power sloctrasics.
. ‘smart ratar sensars and controllers. it 5 5tll 2 kny enabibeg techeiogy for digital twin of the turbine. B we want 3 full digital
» Development of {big) data acquisition, storage and anaiysk an machis " t 51l needts technology
» Setting up of demanstraticn and testing faciitkes ta try i ng bech 1 rigs, test turhines, test
fwind farms]. [Funcig & also resded for projocts on sensors etime.
o Study of unceraintios and envors in measuring chains.
emsar nd repsone | Improving structural ing mothods and sensor data in Ggital twins on turbing and wind farm lewel [Pastianty addressed csm-caom on this togic, ETIPWinG cond collaborate with the Joint Technology Initiative.
A i tapalagies.
o Resoarching. wind This Rl area will the WF2023.28 calls [the cne
o Resoarch the most suitable generator topakogies for madulary. dodicated ta ofts t of the ? resabe
* Determine the ganeratar faults with the highest roquency rate. tirve train). But the budt far thés call seems too low to tackie 3 the aspocts
 Resaarch the sitatike eleciric drive topologies f0r modlar generatars. mentionaed in the cal descrigtion.
. igation of generatar driver con Fighte kad: efficiency.
Hexs 3 igation of generatar driver con fauhs . [Partiany aaressed g b st noeded in this fiekd far_..
» Assessment of more rellable simuiation madels for nalse
. of for.
» Development of noise-based siting strategies
. from tests on the fieids
» integratian of these models into the desgn loop | his ke area has not been adcressed by the projects or the calls.
» investigate imgact on and iaw frequency nosse in and out of rated regimes.
. of passive further it continues to be af high importance in onshore, 2s ane af the key elements in the
IMaise reduction » Long range ffarm g effects. |not addressed Imat addressed Shart term JPriceity 1 esm-€10m |emwiranmental effects of wind turbines
[This Rkl area will be addressed by one WP 2012324 call [dedicated ta lifetime,
Jdecommissioning and drcularity of onshare and offshare wind systems).
. g with uncertainty and taking into accaurt fallure mechanisms
» Development of digital twins of key components and systems But funding is still needed in this area far....
» Maturing of v I wind tunned ar ful-scale - acessto for o far it Is restricted
rests. Jtm the OEn, unilities and insurance companies
» Measuring of reliability relevant imperfections - standardised assessment and evaluation KF1 [downtime days/utiity, fadure rate/OEN),
» Determination of model uncertainties. |unificatian of the digeal twins interoperability;
v . ofa for of material addressed [Partially addressed Shart term JPriceity 1 e10m-¢15m testing
[ This Rk area has been acdressed by the Blades28uld, Eol0-HUES and REFRESH
|arajects. Al aspects are covered but we need ta wait the results of the projects to
|assess what s stil needed
it wil akso be addressed by one of the WE2023.24 call
+ Asseszment of different framewark.
» identify market barriers far comercialisation of recychng af wind turbine blades and generate recommendations to eliminate Funding will still be needed in the future for find and validate new market streams in
far nd [those. [Tatally addressed [Partially addressed Jarder to use the v it compe rgin materials
» Conceptual design af low wind rotors aiming at lght-weight low CAPEX designs.
» Application of smart biade appraaches [passive Ioad red disruptive desigrs | d [ his Rl area will be addressed by ane WP2023-24 call [dedicated ta Next generation af
blades) for d | and |renewable energy techralogies). it wil caver new types of wind tubrines.
» Disign of high woitage generators without permanent magnets [very well but includes all the
» Design of Direct Current/Direct Current (DC/DC) converter with high frequency transformers. latie.
» Development of multiunit concegts. |improvements and alternative developments far wind will Meely lose out against newer
» identfying markets and for vertical axis, malti-rotor Jand *=exier” themes in cther fieids. we need wind-specric calis as weill
|oisruptive technolagies |systems. Inoe adressed [Partiaity addressed esm-€10m jut funding is st needed in this area for.... MuRirotor set-ups
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ANNEX 8

Summary sheet of the Gap analysis for Pillar 4

Covered in HEU WP2023-24 calls for Do we still need funding for this
Research actio R ded research actio Covered in HEU WP2021-22 projects? research action area? Priority funding amount ¥
+ Create comman taxonomies between turbine types and mapping alarms to specific
turbine companents.
-+ Design optimisation and design validation.
« Lifetime sssessment of components.
-+ Guantity benefits to incentivise data-sharing activities. limpartant to have incentives bt rely a ot on the readiness of the market to
'+ Cross-sector study to find the best exampies of data sharing in other sectors (e.g. O lshare data. Funding to suppart platform that facilitates data sharing But the
st sharing |5 lpartiaily ssdressea Partiaily sddressed JLong-term priority 3 €1 €2m Jsuecess will depend an operators willingness to share data.
This R area has nat been addressed by the projects or the calks
it i ot clesas whether this topic & still evant for Horizan Eurape. R can't bel
lseen 25 & research topic as the market will drive the innovation processes.
-+ Drive i ive processes to red i comman [Mare furding is needed more for the pradustion capacity / manufacturing
[Serial production - analysis [components. e However, as this i the first ime we hif 13 serial production of heavy
of substructure production [+ Produce a catalogue of slternatives steel struct af
processes + Get approwal for new solutions. ot sddressed Jshould be sddressed.
. ta strain sandis washed Sensorise
cabies to warn of this in advance. e is parti by the NEWGEN projs i thel
« Optimise materials and structure of cables to make them fit for purpase and reduce| ofi i cables). Itis addrassed
the high price. lby ane of the WF2023-24 call that il cover acanced (dynamic) cabling
« Develop automated repair systems for large array and export cables jand connectars.
. Dmlnpa e cable it bl for fiasting wind farm connectian.
D ship manitoring system to pre-warn and [However the scope of the call seems 100 broad to effectively sddress this
;nmm.mga andfor identify culprit of damage. lresearch topic. All the recommended research actions are still very relevant
Cabii free HYDC and HVAL eables wsing [partially sddressed Partially sddressed JShort-term [£10m £15m today. Mare: eeded to progress in this field.
[This REI area is addressed in the NEWGEN project (cable manufacturing
[soiutions, detection methods far HUBC cables) and will alio be sédressed in
|2 WP2023-24 calls (on offshare windfarms of the future and on lifetime,
decamissioning and crcularty af offshare { anshore wind energy systems).
ion in ecosystem|
ean b envered, But these 2 il are very beoad sad the budget woa't tlow
e e 8ll the aspects induded in the calltext. It is slsa very “turbine-
lariented whereas & bigger focus an offshare balance of plant is needed.
[Research still needs to be dane in this field. £, it is important t get data
[fram exisiting projects to predict corrosion, durability of cables (dynamic
Imecharsical loads), . This topic should be linked to enviranmental impact as
and - ‘operational procedures and requirements for leross-cutting isue.
[protection sie ion protection [partially sddressea [Partially addressed Jshort-term lE2m-E4m
[Cross industry agreement
piece for manopiles and jackets ot sddressed [This is ot & stand-alone research topie.
[This R area will be partially addressed by the call dedicated to digital twin
Jand by the call an minimisation of the impacts.
+ Coupling analyses of ies of itions {wind, wave, |4 1ot of R&D has in defining
and sail]. JBut this s 51l an angaing researc topic that needs continuous funding, Far
+ Cambined modelling of techrical and econormic aspects. Jexample, a pricrity should be given to reliaility of the data. The Integration
- et Jo Later litetinne phases is ko a very important topic [hardly dooe in
plan = Integration of later lifetime phases (e.g. operation] in the design process. ot addressed [Partially addressed [nedium-term Je2m-gam Jattshore).
+ Moel vs. magel and madel vs. data comparisans far components and whole: [This R&1 area will be partially addressed by one call dedicated to digital twin,
system Jwhich is very broad with a limited budget
- procedures
« Moel enhancements by means of data integration. [The first step in this area shouk be the focus on oifshore balance of plant b
Verification af methods and [+ Model update, model calibration and system virtualisstion. it should not be addressedin a cross-sectoral el It should asla be linked to
procedures of a large ape waliation purposes. INot addressed [partiaily addressed Jshort-term Je1om-£15m Jthe topic of digital twin of the turbine.
[This R area will be partially addressed by 2 calls of the WP2023-24_ Some
Jaspects of this R&I area can be covered bunt the call scope i too broad to
« Operating withaut cranes to provide usetul technical expart expertise. Jreally tackle all the issues.
Supply chain logistics + Identification of necessary equipment and locations for storsge snd
af lBecause of the increased size of the turbines and components, this is a very
+ Solutinns for direct rewse of materisls from concept stage upwards limpartant tapic. Decommissionning will have to be mare and more
learsidered in wind energy projects
[This R area needs to be rephrased with more research actiors. And the
Jfunding amount will depend on the definition of technalagy develapment
ot sddresed [partiaily sddressed Jshort-term Je2m-€am Jropics.
*Defiriing solutions helping extending the service lile
Integrating windfarm in the balance of plant is a major challenge which i partially
acressed for now.
"Lifetime extension via the optirmisatian on the materials side to minimise the impact
* A bigger focus is needed an the interaction with other communites {e.g. fishing] 3
the demanstration of the benefits of windfarms.
*Techaalogy atne new installatian
methods or processes (e.g. for floating: methods for easier depioyment). Including
paditional i naise mitigatian, ower hammering, unde rwater rabots, etc




ANNEX 9

Summary sheet of the Pillar 5

Covered in HEL WP2023-24 calls for Do we still need funding for this

Roadmap Pillar Research action area Recommended research actions Cavered in HEU WP2021-22 projects? ction area? Priarity fundi ¥
[This Rt area ha ar the prajects.
This is however a crucial top  sramspart
ethods suppast the othigh a
ines. i
[Funding calls refated ta
[ macts-production solutions and high productivity tooks.
there i also we use for st needs, more
|* Deveion structue ekements, [#80 for new matenak). i the aim & to develop new cls and SupmEnt, the Dudget
I+ Design ana P wsemenns for turmnes. or sucn  can needts 1o e nign e LFESD+ project &
I+ c10m.
|+ Sempart the deveiopment of high precision manufacturing lines of ficating platforms for mare eficient mass
L short-term Priceity 1 e50m expert shat this A& area s the highest priarity far Fillar 5.
this it area ha INFIITE, NEXTFLOAT
[anat WHEEL and 1 cae.
[But the projects focus an the demanstration of ane spectic technalogy. Whereas what
t full scale and full-scale
« ideatidy far g ® how ta - oje tusting. the
Josrimise the burkines, platfarm, moorin [mast competitive sclution.
|+ Develop operating states innauative fiaating
P . taukt between wind concepts: It seems the budget is toa low to test and validate diferent concepts.
Jcamponents as they operate as a system). This is key for the inudstry v itup.
|+ identsty plant-scale effects on loads and costral.
|+ Validation of maded tools agairst full scale measurements andmadel tests {need for high guality measurement [Funding & alsa needed for more speciic aneas such as: demonstration of dynamic
Jtata for vaidation, with low uncertainty. This applies both to model test and caties, ity [’ Halot
10 reduiced simadation tocls. ot prajects already vakidated some madels and dedgns).
I+ %0 full-scale prataty i in order to validate
I+ tust sigr and it isaka
I+ [ [impnrtant to provide sccess to the data gathered in previous projects {most of the
[vadation of design tosks ‘validatian of new innowative con Pantially addnssed [partially addressed Short-term Priceity 3 ime, ses do not shass
T Tinaws [o.. quabfcation of “rew TEre rope
Jeypes, such 25 nylon.
|+ Dymamic interaction taut beg systems and flcating wind structure.
las ficates. 1o fioaner maoring).
I+ and th WHEEL propects.
|+ Madek for dynamic behavcur of Abee ropes, ‘simaiation tools far fibre
Jrepes. i thiz area we still noed 1o " d spoecup
|+ Anchars for mutti-asial laading. manufacturing processes.
I+ Design taols for of innovathie Deepla._ for ang [ Matusity of technoicgies in that area is not that high. W need tafund projects where
Jeteapery. the anchor designs are a0
|+ Experimental validation for innovation anchars. [deserve 3 specific forus. And these solutions need real scale demanstration in real
[Mocing and anchors I+ the impact of har design. Partially addressed partially addressed Short-term Priceity 1 €20m-£30m conditions.
|+ Validated sofware for cross sectional anaysis. This Rt area ha juct which focusing on
|+ Validate and develon cable modeling tocks and methods, with regards to boss estimation. harmanics and inewniatiy bl o be safer, lighter, cheaper
Jeransients of designs and alkows for more standardisation in DEM.
e age ) cabl HVIDC and High- st partiaby. this
|+ Long dyramic infield cabies [o.5. beiowes, floster-to-ficater) topic but daes nat f g
3 of o water depth.
|+ New matersals, siructure and designs fe.g. non-metalic designs for sumarine dynaenic power cabies, cast: crwever HAC ar HVDT plant
Jetfective and reliatie bend stiffeners). tor fiaating wind funcling.
I of bitumen, L fiaating [ ficating. focus.
|+ Use of monitaring. board cable integrity assessmen. M materiats for dynamic cables stil need to be investigated. Funding is nesded 1
o |+ Reviey for submarine cables. Partially addressed [Pastially addressed Short-term Priceity 1 c20m-€30m develon technciogies and for
[+ impe of madel P Wi Lidar and 3
Jto anticipa n ¥
I+ sing d and waves, and the
af preduction.
|+ Testand use flest 0 provide the f for adaptive, machine leami
|+ Expiore the possibili of machi g agarding
various
Inarmal and abnormal aperating canditicns. . partially o project.
& I+ Pantially addressed edium-term Jesm-c10m The issue with term.
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| dditional A& togics:

This. Rl area ha part of the
But wopic,
[migger budget. The WP2023-24 g
- the entire system. [ wind concepts may partially address this paint toc.
- the 0 moorings.
|+ Research nto the eloctrical path from driuetrain to generator to cables to substation to grid, and the foedback [Finding talance between CAPEX and OREX is diMicult taday. The industry neess to find
|canteols at the turbine and plant levels. the resouant D&M strategies, cost-ebective soksticns to manage floating windfams.
- § af the supply chain. Designs should suit [More funding P some tooks the fu
Dikty and should be Panially agaressed [Partiaily aaressen Jshart-tarm Priceity 1 csm-ciom picture (revenues, CAPEX, OFEX far
This R area ha project. Bartit neds a bigger
focus on operations.
acti sl 2y
- “nssess during. g o
|+ actzps for fioat aver s, (0.4 L) “ for
|+ Actapt Rctor- Nacelke-Assemihy to alkw for large titing such that blades, nacelle and tower can be axsembled
assembly and he: the ground, towed out, then flipped up verically affshore for instaliation The tapic af majar
|+ Fosibie and Rigid Body for ations. Partially addressed [shart-term Priceity 1 30m-£50m and can be quite expensive.
. odel of large- g wind power plants the design and
lsimatation of plant contral algarithms.
- e tayer, in paricular
Ihw the flow propiga [
|+ Develop reduced.arer # diects in real i, [This: Rt area has been anly. WP20Z3-24 ©
|» Devel inthe h a5 waike turbulence, itegrated wind farm control
- - F positic [Scme WP202122 projects may have cavered some aspects but not on figating
[acaptive, and data-driven/machine-searning. [specilicaby (e.5. wake effects). Fioating needs speciic calls and prajects n this fieid.
a v ot additional sensor data ke lidars, as well 35 short-term wind forecasts. [Pastiailly addressed [Medium-2erm Priceity 2 Jesmc1m need to be tested
The follawirg topics need to be taken ints
[*Ports infrastnacture (shat more by { bigger size

Eurbimies {izng-tarm tapic) are both erucial topice

[dedicated topic because it needs to be cast-Competitive.
*Co-catsterce: footprint af a flaating windfarm is different than batiom fied. SWe need 1o imvestigate
coexistence measures (o.g. with fishermen).

[*Testing for developping comedutely new turbine types

| *0&M solutions, tested in real environment mid or long term|. Big components’ replacement should be a
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ANNEX 10

Summary sheet of the Pillar 6

Covered in HEL WP2023-24 ealls for Do we still need funding for this

ded a Covered in HEU WP2021-22 prajects? research action area? Priority amount ¥

o start v with the

[Fataving gasts:

- plinary 10f wind energy of the whol :

pa af By atEs ursersities [this | by |Thi= R&! area ks partially addressed in ane WP2021-22 project: the
of professars and Iv atEwrapean [TRANSIT project al spe

uneversities, funding

in wind}; [Thi the priority

- Expand students in wind energy  with, focus of female ‘e siils needs aks he th

students; are not the same due ta angoing technology development.

Favaur student mcbiity within and autside of the ELI; ples of some speci good wind energy

- starta * Insice and d energy, curriculum across Eurape, repositary of the skils needed, more
Expand and harmanise wind energy and cunpert in mabiifty of the students and suppart of infrastnucture for
te - Brovde funding for a detailed study Fartially addressed Shoet term Priarity 1 l€20m £30m orkine teaching. Erasmuss and EAWE could Eackle thoe topics.

[This Pt area has not been addressed by the projects or by the calls.
« Increase €1 i1 funding in wind energy, which has a cascading effect on competence in academis, mmber af

[professars and staff invalved in wind energy, and canseguently it iz gain an ongoing research area which needs continuous furding.
iz on education. ome actwities are happening ready in Marke Skiodowska-Curle
+ B urie Actions (MSCA) in wind energy. [actione je.g. ADGIreD project] but we stil need support for wind
[« CHivitie ta MSCAs). pecific education and training (keeping in mind that PhD students
[projects to impr W can not be hired Innrvation
« Fund por to boost the number of demic careers in |sctions and the costs of their educanan ally aksa not covered
[Boost wind energy higher education |wnin the effect of ncreasing d compes the togic atgressed shortaem eriariy 2 [esm c20m by the Eu).

[This R&I area is partially addressed by 3 projects (TRANSIT, SKILLBILL
and RESACITY). These projects wil facus an general programmes for

g tructured y programme [similar for example to the International upsilling acthvt clean energy ielong
Technology Cc TeF) d rasming, with the iearning process, uasiosing and resiiling actiwaies, manping of the
[fatewng gaats: inowiege gap, traiming approach ta revam incustry-acacemic
- Define the required sillsets now ard in the fisure, and curricula, online platfarm far the innovative and interactrve
based an th o  progr 4 1l hands
Identify skilz gaps with respect to peer competitars outside of Europe; on counes.
i dustry ng |
|the Bsc, asc, eha, vl projec dedicated to wind
d energy. We still need fudning for wind-spectic educational and
- Identify needs for retraining af . far v d ad hoc continuing |training pragrammes and perhaps an EU coordinated appoach, in
ecuscation activities: particutar for reskilling aspects.
- 1centify ways to retain trained and skibied warkdorce; and Mare forus i asa needed an education programmes an social and
- increase the attractveness of the sector for women. environmental sciences in collaboratian with the industry. Jont
+ Organise dedicated regular warkshops an education and should ™ V- other
dustry educatianal |trairing, for exampie every rope annual potential eh 23 o fishi
event. Fartialy addressed Medim-term Priartty 2 |esm-e10m
“acceptabilty in general should be inchuded in this Pilar
+The fact that we wil have more and more turbines In cur landscaps means we will need mare funding far
research an social acceptance aspects
activities are ta from the
progects. We also need research to better show the direct benefits of wind projects on the communities (2.
interactian with ecanamic, cheap electricityl.
*Feguiatony issues are also Important 10 consider (&g standardised regulation across EUDEE on otzens
prioriies:
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