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l. Presentation of ORACLE LabEx

Built on the engagement of all local
research actors involved in ORACLE
Cluster! of multidisciplinary scientific

1 https://oracle-cluster.fr/
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animation dedicated to offshore wind? - and their local institutions (Ecole Centrale de Nantes and Nantes
Université) -, the LabEx Offshore renewable energy ReseArch Center of excelLencE2 has been launched in 2025.

ORACLE LabEx will give the opportunity to support multidisciplinary research actions on the grand challenges
induced by the necessity for offshore renewable energies (offshore wind, marine renewable energies, hybrid
production systems, etc.) to massively contribute to the supply of sustainable, secure and competitive energy,
worldwide (UN’s sustainable development goals 7 and 12%). It is also aligned with the European Commission's
recommendations on France's 2023 national reform program aimed at reducing its overall dependence on fossil
fuels and accelerating the deployment of renewable energies on its territory, and on the Regional Innovation
Strategy towards Intelligent Specialization (RIS3 strategy) placing offshore renewable energy (ORE) as one of the
main levers of the French energy revolution.

The overall objective of such a LabEx is to build an integrated policy of high-level research and training in offshore
renewable energy for the Nantes site in order to increase its visibility, attractiveness and excellence, and to
support the French industrial ORE sector in their cutting-edge technology advances. ORACLE LabEx is deliberately
focused on high-level research, resolutely applicative and multi-disciplinary. It aims at stimulating cross-
fertilisation among several disciplines, while fostering the cutting-edge research activities in each discipline.

Thanks to its multidisciplinary consortium composed of 9 research labs of different disciplines, ORACLE LabEx will
lead research activities perfectly in line with the long-term research agendas and the scientific challenges
highlighted in the state of the art. It selects four multidisciplinary scientific challenges, in line with the areas of
expertise of ORACLE members:

1. Efficiency: Quantify and optimize the performance of offshore energy systems
e Improve the modelling and design of ORE systems and subsystems
e  Develop new multi-scale and multi-physical models for ORE systems
e Improve the control and monitoring of energy systems through innovative controllers, actuators and
sensors
e Improve the energy conversion and storage

2. Reliability: Understand and reduce the uncertainty and risk inherent in energy production in the marine
environment

Assess the met-ocean conditions and reduce the uncertainty on the resource assessment

Assess the service life of offshore structures in marine environment

Analyse extreme events, and improve survivability of the ORE systems

Reduce the uncertainties on the power loss assessment due to interactions between the systems

3. Sustainability: Study and improve the sustainability of the offshore renewable energy
e  Set up techno-economic scenarios to ensure a sustainable and competitive ORE deployment
e Enhance co-existence with other activities
e  Minimize material needs and maximize re-use and recycling capabilities

4. Deployment: Assess and act on the levers for deploying offshore renewable energy
e Analyse stakeholder engagement, processes, and social-spatial dynamics to enhance marine planning
systems and marine operations

2 Research labs: The Law and Social Change (DCS) Laboratory, Research Institute in Civil and Mechanical Engineering (GeM), Nantes
Atlantique Electrical Energy Research Institute (IREENA), Nantes Atlantique Management and Economy Lab (LEMNA), Environment —

Teledetection - Geomatics (LETG), Research Lab in Hydrodynamics, Energetics and Atmospheric Environment (LHEEA), Laboratory of
Digital Sciences of Nantes (LS2N).

3 ORACLE, voluntarily the same acronym as the cluster to benefit from the previous visibility efforts.
4 UN Goal 7: Affordable and Clean Energy; goal 12: Responsible Consumption and Production (including recycling).
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e  Assess industrial, financial, and legal strategies to optimize ORE deployment while ensuring coordination
of public policies

e  Optimize the farm architecture and grid integration

e  Manage power flows in hybrid and micro-grid systems

To ensure an efficient implementation of this scientific program, ORACLE LabEx will launch calls for proposals
for different types of funding instruments and will dedicate 85% of its budget to them. ORACLE has the ambition
to support already existing successful collaborations between involved partners, but also to promote new
multidisciplinary collaborations. It wants to promote the involvement of the new generation of researchers or
high-potential newcomers in the targeted research sector.

Attract the best researchers towards the ORACLE ecosystem and boost the career development of the ORACLE
researchers will be at the heart of our priorities. Among other actions, an ambitious outward mobility program
is set up to foster collaborations between ORACLE researchers and internationally recognised institutions and
expose doctoral and post-doctoral candidates to international and/or multi-sectoral research experience, by
financing visiting stays in academia or industry. Furthermore, an inward mobility program enables to invite
researchers with a strong scientific reputation or with a high scientific potential.

ORACLE LabEx aims to deliver leading-edge and multidisciplinary training to students by addressing the state-
of-the-art scientific and transversal needs, with a focus on developing transdisciplinary skills. These initiatives are
in line with the local graduate programs are composed of two summer schools on ORE-related topics targeting
PhD level and above, and cross-disciplinary lecture series targeting master level.

Research is only truly valuable once the results are adequately disseminated to the scientific community and
industry. ORACLE LabEx follows the principles of Open Science and has an extensive communication plan to
disseminate its research results to four main audiences: the scientific community, the ORE industry, the policy
makers and the citizens. The developed strategy for the exploitation of results benefits from the support of the
regional cluster WEAMEC dedicated to marine renewable energies and the competitiveness clusters S2E2 and
PMBA.

A fair and smooth governance is ensured by a balanced involvement of researchers from NU and ECN in ORACLE
LabEx management team, in work-package co-leading and committee representation. The gender balance and
the representation of all research labs in the consultative and decision-making committees belong to ORACLE
LabEx priorities.

Based on the already existing local expertise and the visibility of the involved research labs, ORACLE LabEx will
become an extraordinary lever of scientific excellence, leadership, openness and attractiveness in the sector of
offshore renewable energy. Notice that Nantes Université's entry in 2023 in 41st place in the Shanghai thematic
ranking for marine/ocean engineering illustrates the excellence of local academic research. ORACLE LabEx will
strengthen collaborations within the academic community and will improve the structuring of research activities
dedicated to ORE on the Nantes site. It will be the one-of-a-kind in France, becoming a showcase of the French
scientific excellence, and will network with already existing similar structures in Europe.

Il.  ORACLE partners

Table 1: List of the research units involved at the start of the LabEx ORACLE.

Supervisory
institutions

Involved teams Research Unit/ department
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Axe : Mutations écologiques et nouvelles gouvernances

DCS - Droit et Changement Social -
UMR CNRS 6297

Nantes Université

People's groups and social dynamics

CENS - Centre Nantais de Sociologie
(UMR 6025),

Nantes Université,
CNRS

Green engineering approaches (INGVER), Processes and
durability of materials and structures (DURPRO), Measurement,
data assimilation and uncertainties (MELANI), Environmental
Geo-mechanics (GEOMEC), Couplings and Numerical Methods
for Complex Structures (MECNUM)

GeM - Institut de Recherche en Génie
Civil et Mécanique (UMR 6183)

Nantes Université,
Ecole Centrale
Nantes, CNRS

Management of electrical systems with high penetration of
renewable energies (TRU3), Optimal and fault tolerant
electromechanical and static conversion chains (TRU2)

IREENA - Institut de Recherche en
Energie Electrique de Nantes Atlantique
(UR 4642)

Nantes Université,

Environmental challenges, Sea and Energy (DEME)

LEMNA - Laboratoire d'Economie et de
Management de Nantes-Atlantique (UR
4272),

Nantes Université,

Littoral

LETG - Littoral - Environnement -
Télédétection — Géomatique (UMR
6554)

Nantes Université,
CNRS

Dynamics of the Urban and Coastal atmosphere (DAUC),
Interfaces & Interactions in Numerical and Experimental
Hydrodynamics (IIHNE), Modelling of Incompressible Turbulent
Flows at high Reynolds numbers and Couplings (METHRIC)

LHEEA (coordinator) - Laboratoire de
recherche en Hydrodynamique,
Energétique et Environnement
Atmosphérique (UMR 6598)

Ecole Centrale
Nantes, CNRS

Command, Observation, Diagnostic and Experiment (CODEX)

LS2N - Laboratoire des Sciences du
Numeérique de Nantes (UMR 6004)

Nantes Université,
Ecole Centrale
Nantes, IMT
Atlantique, CNRS,
INRIA

Thermal Transfers in materials and at interfaces (TTMI)
Transfers in Fluids and Energy Systems (TFSE)

LTEN - Laboratoire de Thermique et
d’Energie de Nantes (UMR 6607)

Nantes Université,
CNRS

lll.  ORACLE calls for proposals

Table 2 lists the different calls for proposals open in 2026. It contains the type of calls, their description, the
eligibility and selection criteria, expenses items, the average requested budget and expected total number of
projects/fellowships/mobility grants to be funded during the LabEx duration (57 months).

Please note that funding for the Spring Release Calls 2026 is limited to researchers affiliated with Centrale
Nantes, for both collaborative projects (cross-cutting and integration) and individual fellowships (doctoral
and postdoctoral). Co-funded projects are eligible.

Call types:
— Collaborative projects (funding limited to researchers affiliated with Centrale Nantes).
o Integration
o Cross-cutting

— Individual fellowships (funding limited to researchers affiliated with Centrale Nantes).
o Doctoral fellowship
o Post-doctoral fellowship

— Mobility
o Short inward mobility
o Longinward mobility
o Short outward mobility
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o Long outward mobility
o Doctoral mobility (secondment)
o Post-doctoral mobility (secondment)

The proposal templates give more details on the expected level of details.

Table A.1 in appendix A lists the bottlenecks associated to each scientific challenge and which breakthroughs
ORACLE proposes to address to progress beyond the state of the art (right column). Through this cartography,
the consortium draws a panorama of the multidisciplinary priority topics that will be used to build joint research
projects to be submitted to the ORACLE calls for proposals.
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Call type

collaborative p

Description

rojects

Encourage young researchers to carry

Eligibility criteria

- PhD defended within the last 10
years (i.e. after 1st January 2016)
- 5 year max after the permanent
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Selection criteria

- Scientific quality of the proposal
- alignment with ORACLE scientific
challenges
- Implementation feasibility
- Expected impacts

Nantes
Meétropole

Expenses items

Master internships, post-doc fellowship,
research costs, mobility, small
equipment, consumables.

Note: No doctoral fellowship to avoid
the need for an HDR-awarded

Average Requested
budget (per project)

Total number
during Labex life

January 2024).

Note: new (recently awarded or recruited)
HDR holders are encouraged to apply to
this call

Integration out independent, multidisciplinary " . . . . 90k€ 2
research activities position date - International dimension supervisor.
' - Involves at least 2 researchers from | Note: Support letters from the lab heads . .
different labs involved in ORACLE | concemed by the application, attesting the | The recommended maximum wage is
project topic is in line with the lab research | 55k€ for a postdoctoral researcher and
prioritiesY are requested. 125k€ for a doctoral position.
. . Master internships, doctoral and/or
- Scientific quality of the proposal ost-doc fellowship, for research costs
- Alignment with ORACLE scientific | OWship, for re '
! e . mobility, small equipment,
. Stimulate multidisciplinary collaborative |Involves researchers from at least two challenges
Cross-cutting s . ) - consumables. The recommended 215k€ 4
research activities different labs of ORACLE - Implementation feasibility . .
- Expected impacts maximum wage is 55k€ for a
. P A . P . postdoctoral researcher and 125k€ for a
- international dimension i
doctoral position.
Individual Fellowships
- Scientific quality of the doctoral research
program
- Alignment with ORACLE scientific
- The supervision team belongs to a challepges . 140ke (for a 36-month
Doctoral fellowshi Encourtage new Ht[.)Rdand r:jewtcomers research lab involved in ORACLE. - Implementation feasibility Doctoral fellowship + lump sum for fellowship) 15
octoral feflowship mu|t|d(|)sz|apr|:¥]aorl:/ rlgseeaprir;] ae:u\y/mes - HDR defended or integration in the - EXpeCted |mpaCtS research costs T0kE (for a half !
lab within the last 2 years (i.e. after 1st - interational dimension fellowship)
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Attract excellent young doctors with
high scientific potential

- The post-doctoral candidate cannot
be a local researcher (PhD not
awarded by NU or ECN)

- The application is written by the post-
doctoral candidate, in collaboration
with the hosting research lab involved

in ORACLE.

Note: Support letters from a

representative of the hosting research

team concerned by the application,

attesting the project topic is in line with

the lab research priorities, are
requested
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- Scientific quality of the applicant
- Scientific quality of the post-doctoral
research program
- Alignment with ORACLE scientific
challenges
Implementation feasibility (including ability
to collaborate with the hosting research
team)
- Expected impacts

- international dimension

( Nantes
Meétropole

Post-doctoral fellowship + lump sum for
research costs

57keE (for 1-year
fellowship)

2 years

Master fellowship

Short inward
mobility

Encourage emerging collaborations,
foster multidisciplinarity

Invite researchers with a strong
scientific reputation or with a high
scientific potential for a short stay (1
week)

The supervision team involves at least
2 researchers from different labs and
at least one lab involved in ORACLE

- The hosting researcher belongs to a
research lab involved in ORACLE.

- The hosted researcher holds at least

one ORACLE seminar

- Scientific quality of the master research
program
- Alignment with ORACLE scientific
challenges
- Expected impacts
Note: Young researchers and new comers
are encouraged to apply to this call

- Scientific quality of the invited researcher
- alignment with ORACLE scientific
challenges
- Expected impacts (depending on the
maturity of the collaboration)

Master fellowship + lump sum for
research costs

Travel and accommodation costs

4,2k€ (for 6-month
fellowship)

1.5k€ max per week

12

Mobility

Long inward
mobility

Invite researchers with a strong
scientific reputation or with a high
scientific potential for a long stay (1
month)

- The hosting researcher belongs to a
research lab involved in ORACLE.
- The hosted researcher holds at least
one ORACLE seminar + workshops
and teaching activities

- Scientific quality of the invited researcher
- alignment with ORACLE scientific
challenges
- Expected impacts (depending on the
maturity of the collaboration)

Travel and accommodation costs

3.5k€ max per month
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Short outward
mobility

Enable ORACLE researchers to foster
collaborations with internationally
recognised institutions (1 week)

The visiting researcher belongs to a
research lab involved in ORACLE.

- Scientific quality of the hosting institution
- Alignment with ORACLE scientific
challenges
- Expected impacts (depending on the
maturity of the collaboration)

Travel and accommodation costs

1.5k€ max per week

Long outward
mobility

Enable ORACLE researchers to foster
collaborations with internationally
recognised institutions (1 month)

The visiting researcher belongs to a
research lab involved in ORACLE.

- Scientific quality of the hosting institution
- Alignment with ORACLE scientific
challenges
- Expected impacts (depending on the
maturity of the collaboration)

Note: Researchers who got a CRCT can be
supported by covering a part of their travel
costs

Travel and accommodation costs

3k€ max per month

- Scientific quality of the secondment

Expose doctoral candidates to program
international and/or multi-sectoral - Alignment with ORACLE scientific
... [research experience through a 3-month| The doctoral candidate belongs to a challenges .
Doctoral mobilty secondment in academia or industry | research lab involved in ORACLE. - Implementation feasibility and added- Travel and accommodation costs 3.5KE per stay
and get the European label on PhD value
award (if applicable) Note: doctoral candidates funded by
ORACLE will be served first
- Scientific quality of the secondment
program
Expose post-doctoral researchers to - Alignment with ORACLE scientific
Post-doctoral intemational apd/or muli-sectoral The post-doctoral candidate belongs Ichallengelsl .
- research experience through a 1.5- . . - Implementation feasibility and added- Travel and accommodation costs 2Kk€ per stay
mobility . ) to a research lab involved in ORACLE.
month secondment in academia or value

industry

- Expected impacts
Note: post-doctoral researchers funded by
ORACLE will be served first
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Table 3 lists the selection criteria, and their weight, for each call:

Scientific quality of the proposal
Clarity of the objectives and research
assumptions

Région

anr° )2k v

Nantes
Meétropole

Integration

Cross-
cutting

Doctoral
fellowship

Post-doctoral
fellowship

Mobility

Scientific ambitions and state of the art
positioning

Relevance of the methods

Adequation of the project with the
chosen ORACLE scientific challenges

Alignement with ORACLE objectives

Adequation to the recommendations of
the call for project

Multidisciplinary scientific actions

Ability of the project to contribute to
labex's KPIs

International dimension

Potential for sustainability

Capacity to position itself on European
or international programs

Ability of the project to contribute to
strengthening Nantes's visibility in the
fields of the Labex

Implementation feasibility
Skills and expertise of the project
coordinator

Quality of the consortium and
complementarity of the contributions

Relevance of the project's planning

Expected impacts
Scientific impact and potential socio,
economic and cultural impacts

Comments
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Ability to transfer part of the project
results in the short, medium and long
term

Increase of the competitiveness and
knowledge

Open science actions in the project
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Moreover, each application to the above calls will have to identify and explain how it will contribute to some of
the global Key Performance indicators of the Oracle LabEx (listed in appendix C), but it will also have to describe
its own success and evaluation indicators to evaluate their results during the course and at the end of their
actions (these indicators will be part of the periodical reporting of the project). The relevance of these indicators
will be assessed by the Scientific Committee, as part of the expected impacts, which are one of the selection
criteria.

IV.  Eligibility criteria

The budget allocated to collaborative projects (Cross-cutting and Integration) and Individual Fellowships

(doctoral and postdoctoral) is limited to Centrale Nantes-affiliated researchers.

Co-funded projects are eligible.

In light of the co-financing opportunities (Region PdL, Saint-Nazaire Agglo, CDE NU, ECN, ADEME and ANR),
projects incorporating doctoral fellowships, as well as individual doctoral fellowship applications, must be
coupled with a co-financing application. This application must be submitted in accordance with the schedules of
the various funding agencies, most likely after the winners have been selected by ORACLE.

Except for the individual post-doctoral fellowship call and the integration project calls, letters of support (for
instance from the research unit heads) are not requested and will not be taken into account in the project
evaluation.

Mobility programmes are designed exclusively for scientific exchange between researchers and are not intended
for conference participation.

V. Eligible Expenses

e Temporary staff costs

Individual Doctoral Fellowship: flat-rate budget of 140k€

It covers 36-month salary + a lump sum for research costs, mobility, small equipment, consumables

If a % position is requested : 70k€. In this case, the applicant should specify the source of the co-financing and
the current status of the application (e.g. acquired or pending).

Individual Post-doctoral Fellowhip: flat-rate budget of 57k€
It covers 12-month salary + a lump sum for research costs, mobility, small equipment, consumables
If more than 12 months are requested, the flat rate is prorated accordingly.

Important Post-doctoral and individual doctoral positions can be requested through the “Integration” and
“Cross-cutting” projects. Within these projects, the recommended maximum salary is 55k€ for a post-doctoral
position and 125k€ for a doctoral position. All other expenses (i.e., the project budget) must be detailed.

Master internship: flat rate of 4.2k€

It covers 6-month salary + a lump sum for short-distance mobility (between Saint-Nazaire and Nantes for
instance)

Master internship can be requested through the “Integration” and “Cross-cutting” projects and the “Individual
fellowships”.

Call for projects Labex NExT 2026 - Application form
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e Other project-related costs (not covered by the lump sum associated to each temporary staff)

Consumables and small equipment costs (in French : “consommables et petits matériels”)
Acquisition costs of small equipments (unit value < 4000 € HT, to be justified) and the scientific consumables
specifically used for the achievement of the project.

Intermediate equipment costs (in French : “équipements”)
Acquisition costs of intermediate equipments (unit value > 4000 € HT, to be justified) specifically used for the
achievement of the project.

Outsourcing / subcontracting (in French : « Prestations de service et droits de propriété intellectuelle »)
Acquisition costs of (1) Licences, patent, brand, software, database, copyrights etc.; (2) Subcontracting costs
for the achievement of the project.

Overheads costs (in French : “Frais généraux non-forfaitisés”)
Missions expenses and travel costs of the permanent and temporary staff, conferences organisation costs.
Other operating expenses.

e  Mobility

Table 2 gives the average budget expected for each type of mobility. Provide a detailed provisional budget in
your proposal.

Short/Long inward/outward mobility
One round-trip travel costs and accommodation costs (in the respect of the institution rules). The short
mobility is not meant for funding conference attendance.

Doctoral mobility
One round-trip travel costs and accommodation costs (monthly furnished rental). No food expenses since a
flat rental is provided.

Post-doctoral mobility

One round-trip travel costs and accommodation costs (monthly furnished rental). No food expenses since a
flat rental is provided.

VI. Call agenda and proposal submission

Submission deadline: 07 May, 23h59 (Paris time).

The application files must be sent in PDF by mail at: contact@oracle-labex.fr
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Table A.1: Bottlenecks associated to each scientific challenge and which breakthroughs ORACLE proposes to
address to progress beyond the state of the art (right column).

WP1 - Quantify and optimize the performance of offshore energy systems

State of the art and bottlenecks

1.1

Improve the modelling and design of ORE systems and subsystems

Progress beyond the state of the art / Breakthrough to tackle in
the project

The size and flexibility of offshore turbines and platforms have pushed
their design, and that of their components, out of the territory where
the design assumptions and modelling tools, both numerical and
experimental, were first established

Improve the designs, design methods and tools (both numerical and
experimental) for ORE floating support structures and including the
supported turbine, mooring lines and submarine power cables.

The design of the floating platform needs improved methods that are
more efficient and accurate to capture non-linearities in wave-
structure interactions, while also considering the servo-aerodynamic
effects.

Increase the complexity and fidelity of the state-of-the-art modelling
tools, with more non-linear effects to understand better their impacts
and improve the confidence in floating wind turbine designs

Maximising energy efficiency considering working cycle for a given
site and search for innovative structures with better redundancy and
power segmentation

Design and optimise (electrical and thermal) high power electrical
generators for marine applications through multiphysics approaches

1.2

Develop new multi-scale and multi-physical models for ORE systems

An additional complexity is added for floating wind turbines where the
impact of an additional 6 DoF should be evaluated and modelled for
all turbine components (blade, mast, rotor, etc.).

Some subsystems such as submarine power cables are subjected to
electrical, mechanical and thermal stresses.

- Develop multiphysics simulations for modelling improvements from
high to low fidelity (aeroelasticity, hydro-elasticity, wave-structure
interaction, electro-thermo-mechanical, etc. ...) to improve modelling
tools for ORE systems and subsystems

- Develop experiments benches from full scale to lab scales to
develop innovative multiphysics models and validate high fidelity
simulations

1.3

Improve the control and monitoring of energy systems through innovative controllers, actuators and sensors

FOWT are multivariable under-actuated systems where the number of
degrees of freedom exceeds the number of control inputs (blade pitch,
generator torque) which make their control complex task

- Develop innovative monitoring solutions for ORE systems and
subsystems based on model approaches (estimation/observation)
and DATA approaches (machine learning/Deep learning).

- Develop new intelligent control architectures based on robust,
optimal and adaptive non-linear approaches, effective over the
entire production zone (zones Il and I11) under healthy conditions.

1.4 Improve the energy conversion and storage

Due to wind resource and floater movements, significant power
fluctuations exceeding the thresholds set by electricity network
operators (network codes) have also been observed with these
generation systems.

- Develop fault tolerant control and dimensioning of energy
conversion chain

- Develop innovative power smoothing strategies based on energy
storage systems that can maintain the frequency within a narrow
range under normal operations

The use of fuel cell systems for high power applications needs the
development of innovative architectures and strategies of control to
increase efficiency, lifetime and dynamics.

Optimise the architecture and robust fault tolerant control of multi-
stack fuel cell or hybrid systems for high power applications.

WP2 - Understand and reduce the
uncertainty and risk inherent in

2.1 Assess the met-ocean conditions and reduce the uncertainty

on the resource assessment

ORE systems operate at sea where the met-ocean conditions are

particularly complex, the incomplete knowledge of the multi-physic
coupling at play leads to a high level of uncertainty in the resource
assessment.

- Develop, validate or quantify measurement devices such as in
situ sensors collecting data and numerical approaches to exploit
data and to assess the value of the associated information to
decrease uncertainty on resource assessment"

- Realize new in situ databases using the equipment and testing
infrastructure available in the consortium

2.2 Assess the service life of offshore structures in marine environment

- Offshore in situ measurements are particularly difficult to realize and
tools are lacking to measure precisely the resource and quantities

- Collect existing data, build FAIR database and realize lab-scale
experiments under specific conditions (humidity, salt, structural
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relevant for ORE systems (strain, physical, chemical and biological
degradation processes,...) resulting in high uncertainties.

- Modelling coupled physical, chemical and biological phenomena
remains challenging and is required to reduce global model
uncertainty

loads) on ORE systems or components (mooring lines, power
cables, blades, ...) to improve modelling

- Develop multiplatform tests and models that can be improved on
the fly with data to reduce uncertainties on the ORE systems and
take into account evolution of environment such as bio fouling, or
soil structure interaction

2.3 Analyze extreme events, and improve survivability of the ORE systems

- Large uncertainty in the evaluation of extreme responses: existing
models and corresponding methodology to define design conditions
are limited in accounting for: i) realistic environmental conditions, ii)
realistic response of one ORE system, iii) interactions between
systems, iv) evolution of extreme conditions due du climate change
- Poor characterization of fatigue behaviour and rupture modes of
components due to coupled damage phenomena (weld, corrosion,
heat ...)

- Using in-situ data from various offshore sites, laboratory or models,
formulate more robust models to describe the resource at sea,
including extreme events.

- Improve the definition of design conditions for multiple ORE
systems and enhance the methods to evaluate the extreme
responses of single ORE systems as well as multiple systems in
interactions

Maintenance operations are difficult to optimize due to uncertainties
on operating conditions, limited weather windows for repair and
assessment of structural condition state

Optimize maintenance operations thanks to uncertainties reduction
and model updating of each wind turbine during service life. This will
also enable to estimate, at the end of initial service life if the
structure can be operant for n more years

2.4 Reduce the uncertainties on the power loss assessment due to interactions between the systems

- Interaction between ORE systems (electrical, wake,...) is a source of
uncertainty, power loss and added fatigue at farm scale. Existing
models are limited in accounting for realistic interactions in offshore
conditions.

- Focusing on floating wind turbines, the impacts of floating motions
on their wakes are still unknown

- Improve the understanding and modelling of interactions between
the systems to decrease uncertainty.

- Identify and quantify the wake modifications due to floating motions
and improve associated wake and wake interactions models

WP3 - Study and improve the sustainability of the offshore renewable energy

3.1 Set up techno-economic scenarios to ensure a sustainable and competitive ORE deployment

Overall value of ORE is difficult to determine as it includes production
costs itself but also external cost (environmental impact on wildlife and
habitat loss, impact on other economic activities) and co-benefit
(avoided GES emissions, local production, job creation...)

Develop multidisciplinary methods to identify and quantify social and
environmental cost and benefit of ORE

Among reason for high investment cost is the cost of financing due
high perceived risk

Investigate innovative financing solution to facilitate capital access
and pricing mechanism to secure revenue of operation

Marine energy solutions are suitable to support non-interconnected
islands decarbonation energy system and energy autonomy. Yet
barriers are predictability and reliability. The combination of several
energy production sources coupled with storage device may mitigate
this challenge

Set-up technico-economic scenarii for non-interconnected energy
systems

ORE suffer from low competitiveness due to high investment and
connection costs. Nevertheless, reduction cost are expected through
the so-called learning curve and developing synergies with other
economic activities.

- Develop methodologies to estimate ORE learning in a context of
uncertainty

- Identify potential synergies to secure revenue (hydrogen
production, desalination, port electrification, aquaculture...) and built
techno-economic evaluation

3.2 Enhance co-existence with other activities

The sustainability of offshore renewable energy is hampered by a lack
of information to understand the complex dynamics of other activities,
particularly fisheries and aquaculture.

Improve understanding of the dynamics of human activities at sea

Multi-use at sea is still often limited to the coexistence of at least two
uses, and fails to develop truly integrated forms of use

Design new uses integrating offshore renewable energy production
(and not just developing forms of cohabitation with offshore
renewable power) in an interdisciplinary way including access to
market, legal and insurance issues

3.3 Minimize material needs and maximize re-use and recycling capabilities

High increase of the ORE's production : storage problematic without
using battery

Use of the littoral landscape to develop storage systems, which are
sustainable and eco-friendly (interactions with 1.4).
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Use of materials with high environmental impact and sometimes
without verifying the durability in offshore exposure (coupling effect of
bio-colonisation, mechanical swell effect). This coupling effect may
induce damage of the material/system influencing its service life.

Develop low carbon materials/processes with high durability in
offshore exposure: coupling experiments in lab and on field for
acceptance by the owners and insurers.

What solutions for materials at the end of the ORE’s life

Decrease the environmental impact of ORE by reusing/recycling
some part of ORE for a new ORE system by verifying environmental
impacts with LCA analyse.

Extend the service life of the ORE and decrease its environmental
impact.

Methodology for Design material/processes by coupling LCA and
durability modelling: eco-design approach. This could be also
coupled with economic modelling for ORE deployment (interactions
with 3.1)

WP4 - Assess and act on the levers for deploying offshore renewable energy

4.1 Analyse stakeholder engagement, processes, and social-spatial dynamics to enhance marine planning systems and marine

operations

Involving stakeholders in the decision-making process and managing
conflicting sectoral interests are two aspects that have long remained
underdeveloped in France. The respective contributions of
stakeholders and the general public are often poorly articulated and
the decision-making bodies are not easily identifiable

Develop a cross-disciplinary analysis to design more appropriate
and inclusive procedures

- The understanding of mobilizations mechanisms against offshore
wind power remains a research blind spot.

- The role of information (collection, processing, circulation, use) in
opinion formation is often poorly understood

- |dentify the socio-economic issues at the root of potential tensions,
as well as the groups mobilised against wind farm projects, and
analyse the regulatory tools that can be used to anticipate and
manage these conflicts

- Analyse how individuals and groups perceive, interpret and use
information to form their opinions, and assess the role of experts in
the formation of knowledge

Marine planning is still struggling to fully integrate all issues, rather
than simply juxtaposing them

- Improve understanding of the 'marine planning factory'
- Study the way in which information (especially digital ones) affects
the formulation and representation of issues in marine planning

4.2 Assess industrial, financial, and legal strategies to optimize ORE deployment while ensuring coordination of public policies

The status of offshore wind turbines, their legal regime and their
representation in society are still at an early stage and vary greatly
from one country to another, which is likely to hinder the deployment
of offshore wind farms.

- Conceive a legal regime that guarantees the safe and optimal
operation of offshore wind turbines

- Compare the cultural and societal representations of offshore wind
farms, as well as professional practices and the dynamics of career
transition

The economic viability of offshore wind farms is still an open question
due to the heavy construction, maintenance and repair costs,
combined with the logistical challenges they raise. Despite public
subsidies, the return on investment remains uncertain, particularly in a
context of fluctuating energy prices, which is likely to deter economic
operators from taking on such projects

- Analyze energy market pricing policies at both producer and
consumer level, as well as the degree of State intervention required
and possible forms of intervention to remove uncertainties and cover
possible price fluctuations and market shocks

- Investigate the forms and methods of calculating the compensation
that stakeholders could receive.

4.3 Optimize the farm architecture and grid integration

The general architecture tends to interconnect multiple offshore sites
to a common hub, there are major issues regarding the energy
management and the control of such situations

Identify the constraints to use in order to safely use these systems

The wake effects have a strong impact on the energy production and
they are not consistently considered for farm electrical architecture

- Combine detailed models of wakes and wake interactions with
electrical layout optimization and control of the farm
- Test wind farm control strategies to mitigate wake effects

4.4 Manage power flows in hybrid and micro-grid systems

The nonlinear "droop" strategy for mesh networks relies on a low-
speed information network without precise knowledge of the electrical
topology of the network

Develop resilient control of meshed microgrids under uncertainties
and potential faults.

Considering the stochastic nature of renewable power generation and
loads in each microgrid, a challenge is how to control effectively the
power locally and among microgrids in an open energy market taking
into account the various safety constraints, the storage dynamics and
health, and the uncertainties coming from Renewable Energy

Sources, loads, and eventual faults.

- Design optimization and resilient control of hybrid microgrids
including Renewable Energy Sources and Electrolysers.

- Develop decentralised control of power flows in DC microgrids
clusters: modelling, stability analysis and scalable management with
reconfigurable clusters
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Category Key Performance Indicator Target
KPI1 National projects granted by LabEx members (for instance ANR or ADEME) 4
KPI2 European/international projects granted by LabEx members 2
KPI3 Total number of publications resulting from ORACLE-funded research activities 30
Scientific KPIA Proportion of the publications published in a journal ranked Q1 in the discipline of 80°%
Excellence interest °
KPI5 jli’)r:)rpr)]c:ltion of awarded PhDs who have at least one publication published in a Q1 90%
KPI6 Proportion of publications with co-authors of different research labs 30%
KP(7 NU/ECN full member of the future European Center of Excellence for Wind energy |
Leadership (EuCoE4W)
KPI8 Maintain NU in the Shanghai thematic ranking for marine/ocean engineering -
100% of the people
KPI9 ORACLE members trained to Open Science principles who get ORACLE
Transparency funding
KPI10 Open-access databases or numerical tools 10
KPIN1 Young resgarchers competed for CNRS researcher positions or assistant 7
» professorships
Attractivity KPI12 Internationally-recognized visiting researchers 10
KPI13 International or national co-supervision of doctoral candidates 6
Mobility KPI14 Young researchers perform 1- to 3-month outward mobility 10
KPI15 Senior researchers perform at least 1-month inward mobility 4
(50% out of Nantes for
Upskilling KP116 Participants at both summer school editions ghOiA) lztt O?dl_ltr'ggceafr; (:
the 2d)
KPI17 Master students skilled with the cross-curricula courses 50
KPI18 Innovation days- are organised with the support of WEAMEC 2
| . Projects submitted to WEAMEC in collaboration with research units involved in
nnovation KPI19 8
ORACLE
KPI20 Exploitation Strategy Seminar 1or2
KPI21 Increase the SSH representation at WESC 2025 10%
Dissemination and | KPI22 PhD students compete to Three-Minute Thesis (MT180) 6
Communication KP123 Organisation of multidisciplinary colloquia on ORE 2
KPI24 Participation in public engagement activities All ORACLE members
Gender KPI25 Number of recruited women researchers ggg/\:veen 40%  and
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