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Offshore renewable energies has the po-
tential to provide energy as part of a low 
carbon portfolio, for grid scale electricity 
and for other off-grid uses such as aqua-
culture, ocean observation sensors, desa-
lination of seawater, and power to remote 
islands and communities. The offshore 
renewable energy sector has been slow 
to progress due to technical factors and 
financial commitments, but also because 
uncertainty about potential environmen-
tal effects causes concern for stakeholders 
and regulators; this concern has compli-
cated and slowed the consenting and li-
censing process. Improved understanding 
of potential effect on the marine environ-
ment and the sea life it supports should ac-
celerate the regulatory processes while pro-
tecting precious marine life and habitats. 

This is why it is crucial to communicate 
to stakeholders, including the general pu-
blic, on what we know and what we do 
not know about key environmental inte-
ractions of marine life and habitats with 
offshore renewable energy devices and 
arrays. It includes risks of collision or en-
tanglement, effects of underwater noise 
and electromagnetic fields, changes 
in benthic and pelagic habitats and in 
oceanographic systems. 

Through its Environmental integration 
R&D programme, France Energies Ma-
rines, its members and partners, contri-
bute to prioritise the challenges and pro-
vide scientifically substantiated responses 
to the above-mentioned themes.

Andrea COPPING,
Pacific Northwest National Laboratory

Member of the Scientific and Technical 
Committee of  France Energies Marines

PREFACE

"What we know and
what we do not know 
about key environmental 
interactions"
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France Energies Marines is the French Institute 
for Energy Transition dedicated to Offshore 
renewable Energies (ORE) sector.  Its purpose 
is to define, set-up and apply the scientific and 
technical environment required to overcome  
the obstacles related to the development of ORE 
technologies while optimising their integration 
in the environment.

France Energies Marines’ Science & Technology 
Tribune aims to discuss the R&D issues and 
the results of collaborative projects conducted 
by the Institute, its members and partners. 
This document is a summary of the different 
presentations made during the 3rd Tribune 
organised during Autumn 2020 as a 4-webinar 
series.

TRIBUNE 2020 - KEY FIGURES

3rd edition

130 participants

25 speakers

350 views of
video

recordings
600 downloads of

PDF presentations

4 webinars
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SEABED DYNAMICS
How to reduce the costs necessary for the cha-

racterisation of the seabed and adapt structures 
to the specific nature of the soil?

Jean-François FILIPOT
Scientific & Technical Director
(France Energies Marines)

Jean-François did a PhD in the field of wave 
modelling and wave breaking parameteri-
zation and extended its expertise through 
a postdoc on similar topics. He was then 
in charge of the wave research at SHOM 
where he initiated large scale field expe-
riments to capture storm waves and their 
effects on the coastline. 
Since 2013, he is working at France Ener-
gies Marines as head of the Site Characte-
risation R&D programme. Since 2018, he 
is also S&T director.
Jean-François is currently leading the DIME 
project that investigates the properties of 
large breaking waves in storm seas with 
application to the design of ORE conver-
ters. In this frame, and together with pro-
ject partners, he has implemented a field 
experiment from La Jument lighthouse 
that enables to connect in a determinis-
tic framework the slamming loads on an 
offshore structure to the 4D properties of 
the incoming breaking waves.

ORE structures deployed on the seabed can en-
counter hostile conditions. Thus, tidal turbines 
are installed in sites subject to extreme currents 
that can induce intense sediment transport. In 
the same vein, hydraulic dunes, formed by the 
combined action of marine currents and swell, 
are frequent in the future areas where offshore 
wind farms will be located in the Channel and 
North Sea. To better understand these pheno-
mena, in-situ measurement and sampling cam-
paigns are essential. Illustrations with feedback 
from the PHYSIC project and the approach adop-
ted for the DUNES project.

The nature of the seabed can also be a crucial 
aspect in the development of ORE projects. 
Carbonated soils are thus very present at the 
sites of future French offshore wind farms. The 
lack of knowledge of their mechanical charac-
teristics requires studies carried out within the 
framework of SOLCYP+ aimed at optimising the 
dimensioning of wind turbine foundations in 
order to reduce their cost and disrupt projects. 
Echoing this problem is the broader issue of the 
geophysical and geotechnical characterisation 
of the seabed. With GEOSISMEM, a geophysical 
approach coupling multi-channel seismic and 
marine resistivity could allow rapid and inex-
pensive preliminary exploration. The heavier 
geotechnical studies would then be reserved for 
well-targeted areas of interest.

9



Extreme current speeds can transport high 
sediment load of grains as coarse as pebbles. 
But these dynamics has not be really observed 
and quantified. The sediment interactions with 
tidal stream turbines could affect engineering 
performance and maintenance operations, as 
well as the lifetime of the structures.
The PHYSIC project aims to qualify and quantify 
this load in the Alderney race (English Channel) 
in order to establish the damage capability 
of sediment flow during extreme events. To 
reach this goal different tasks has been simul-

taneously enforced. The first one was the de-
velopment of a comprehensive system based 
on several specific technologies allowing to 
measure, understand and model sediment dy-
namics in this kind of very energetic marine 
environment. The second one was a study on 
saltation process in idealized condition based 
both on semi analytical and experimental mo-
delling results.

Sediment transport processes in the presence of intense currents

Thierry Garlan
Shom

Thierry GARLAN
Head of Marine Geology Department
(Shom)

Thierry is expert in marine sedimentology and sediment dynamics 
modelling at Shom since 1988. Within this institute, he has been 
responsible from 1988 to 1992 of the development of nautical 
charts of atoll environments from satellite data. He has also been 
from 1989 to 2008 in charge of the development of the Sedimento-
logy Research Laboratory and since 2008 he is the Head of the Marine Geology Department. 
Thierry is managing several research projects; among them: PHYSIC (2016-2019) on sediment 
dynamics in extreme tidal current environment and DUNES (2019-2022) on dynamics of hy-
draulic dunes and their impact on ORE projects. He set up and co-organised the six MARID 
conferences on marine and river dunes dynamics (between 2000 and 2019) and he also co-or-
ganised the Coastal Dynamics Conference in Arcachon (2016). Thierry is member of the Spe-
cialised Commission Solid Earth (CSTS) and of the Working Group Solid Earth (AllEnvi).



Dunes are ubiquitous sedimentary structures, 
they exist in deserts, in rivers and all over the  
continental  shelf.  In the marine environment, 
tides and climate have a decisive role on dune 
dynamics. 
Because dunes motion is rapid and uncertain 
their dynamic needs to be better understood 
to prevent their effect on ORE component. 
The effects of transient and intense hydrody-
namics forcings on dunes motions are largely 
unknown but require special attention since 
they are suspected to induce large dunes dis-
placements sometimes in the opposite direc-
tion of the mean transport. 

To fill this gap of knowledge and characterize 
the effects of short-term hydrodynamics for-
cings on the dunes dynamics, DUNES project 
was launched in 2019 and focuses on Dun-
kerque future OWF area. 
One of the challenges of the project is to cap-
ture dunes’ dynamic by acquiring high-resolu-
tion spatio-temporal data on their morphology 
and their forcing. 
In this way, DUNES aims to give to marine re-
newable energy industries tools to work in en-
vironments presenting submarine dunes.

Understanding submarine dunes dynamic to prevent their effects on ORE 
components

Maëlle Nexer1*, Thierry Garlan2, Aurélien Gangloff1,2, Olivier Blanpain2

1 : France Energies Marines - 2 : SHOM / * Corresponding author

Maëlle NEXER
Geomorphology and Environmental Mediation Researcher
(France Energies Marines)

Maëlle is a geomorphologist specialised in coastal evolution. 
During her PhD, her work focused on the long-term evolution 
of coastal landforms in France and Asia. She then exercised her 
pedagogical skills in environmental sciences by teaching in college 
and at the Université de Caen Normandie.
Maëlle joined France Energies Marines in 2018 to work within the �Environmental Integration 
of ORE� team. She specialised in coordinating expert groups to understand the environmental 
impacts of future French offshore wind farms, particularly in the context of COM3ET project 
and the ECUME working group. Maëlle also coordinates the DUNES project, which focuses 
on the dynamics of underwater dunes and their ecosystem.
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Most of offshore windf arms have been ins-
talled in conventional soils (i.e. Sand and Clay). 
However, in France, the first five offshore 
windfarm projects (AO1 and AO2) are involving 
rocky formations (i.e. Chalk, Limestone, Cal-
carenite, Granite).
The return of experience in these non-conven-
tional ground conditions are very limited. Pro-
ject specific R&D is often undertaken to adapt 
the site investigation, optimize the soil struc-

ture interaction assumptions or de-risk the de-
sign and installation
Examples are provided in the presentation 
for different type of foundations and ground 
conditions. The SOLCYP+ JIP is also presented 
as one of the R&D initiatives aiming at better 
understanding the impact of the cycling loa-
ding on design for ground conditions typically 
encountered on the French coast.

Challenges of rocky substratum

Elisabeth Palix
EDF Renewables

Elisabeth PALIX
Senior Geotechnical Engineer
(EDF Renewables)

Elisabeth has 17 years of experience in offshore geotechnics. She 
spent 12 years working for Fugro and is now working on offshore 
windfarm projects for EDF Renewables. She is currently working 
on the geotechnical design and installation of monopile (Saint-Na-
zaire and Couseulles-sur-Mer), gravity base (Fécamp) and jacket 
foundations (NNG, Scotland). Elisabeth is also a member of the TC 209 (offshore geotech-
nics) of ISSMGE (International Society for Soil Mechanics and Geotechnical Engineering) and 
is following several geotechnical R&D projects (e.g. SOLCYP+, PISA, Unified CPT-based me-
thods…). 



Geophysical and geotechnical data can be 
combined in order to have a global vision of 
the mechanical and physical properties of a soil 
profile. The GEOSISMEM project’s objective is 
to develop a new methodology of soil explo-
ration combining geophysical and geotechnical 
data.
The work is focus on improving the quality of 
geophysical data and then, through correlation 
obtained geotechnical parameters to be able 
to have a global vision of soil mechanical and 
physical properties.

In order to achieved this geophysical survey 
is performed on sites with different type of 
soil. Very high-resolution seismic reflection 
and electromagnetic systems are deployed 
on areas were geotechnical data is available. 
Seismic data allows to determine P-waves ve-
locity and resistivity is obtained through elec-
tromagnetic measurements. Geophysical data 
is improve using P-wave velocity gradient as a 
smooth constraint on resistivity inversion pro-
cess.

Geophysical surveys for the sea bottom characterisation of marine renewable 
energy sites

Judith Flamme2*, Rocio Isorna1, Maud Fabre2, Pascal Tarits2, Bruno Marsset3

1 : France Energies Marines - 2 : Université de Bretagne occidentale - 3 : Ifremer / * Corresponding author

Judith FLAMME
PhD student in Geophysics & Geotechnics
(University of Western Brittany / MAPPEM Geophysics)

At the same time as studying hydrographic engineering, Judith ob-
tained a master’s degree in marine geophysics in 2017. Her interest 
in the study of the marine environment and the improvement of 
geophysical models led her to complete a thesis with a company 
specialised in electrical resistivity tomography in the marine envi-
ronment. The work, which is still in progress, concerns the joint integration of geophysical data 
(seismic and electrical tomography) and geotechnical data with the aim of improving high-re-
solution modelling of the seabed in shallow waters and optimising the soil study phase prior 
to any industrial project at sea.

13
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INFLUENCE OF BIOFOULING
How to secure projects against

induced changes and improve maintenance?

Catherine DREANNO
Research associate in marine
biology and environmental sensing
Head of the marine sensor and mo-
nitoring equipment laboratory 
(Ifremer)

Catherine is a marine biologist working on 
development of new tools for marine en-
vironmental monitoring and aquaculture. 
She focuses her research on molecular 
sensors for the identification of marine 
organisms and on smart control of ma-
rine biofouling and biofilm.  One of her 
interest lies in the knowledge of biocolo-
nisation and adhesion mechanisms at the 
molecular level on any type of surface and 
structure in order to prevent it. Her lab 
is involved in several projects on marine 
renewable energies (floating wind, hy-
drokinetic turbine, ocean thermal energy 
conversion) to develop new monitoring 
system and methods to control biocoloni-
sation.

Biofouling is a well-identified phenomenon in 
the fields of maritime navigation and offshore 
oil exploitation for which limiting or elimina-
ting solutions have been developed for several 
years. On the other hand, ORE systems have 
specific features that induce greater sensiti-
vity to biofouling for certain components. This 
represents a challenge for engineers in the de-
sign and maintenance phases. Ideo’s feedback 
acquired through the design, deployment and 
in-service monitoring of Floatgen, a 1:1 scale 
floating wind turbine demonstrator, is therefore 
a very valuable testimony.

Biofouling also raises many questions about cer-
tification. Companies such as Bureau Veritas are 
therefore particularly interested in the research 
currently being carried out on this topic. Two 
emblematic collaborative projects illustrate the 
different aspects studied: OMDYN2 and ABIOP. 
The first concerns, among other things, the 
consideration of the stresses induced by biofou-
ling on the dynamic electrical cables of floating 
structures. The second is dedicated to the de-
velopment of biofouling characterisation and 
quantification methods for engineering on ORE 
systems.
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In the offshore industry, biofouling was not 
deemed a critical process in the past as its 
impact on very large offshore units (such as 
FPSOs) moored in deep waters is limited. For 
lighter units moored in shallower waters, like 
FOWTs, this phenomenon cannot be neglected 
and a particular attention needs to be paid by 
the industry to the way this biofouling is esti-
mated and how it is taken into account in the 
design of floaters and mooring systems, and/or 
is monitored and removed. 
As a first approach, a state of the art of requi-
rements and guidance related to the manage-
ment of marine growth in the offshore industry 

is given. Information from Certification socie-
ties (BV, DNV) and International standards (ISO, 
API, NORSOK) are summarized. Then, common 
practices of Bureau Veritas regarding the consi-
deration of biofouling in design calculations, its 
management and cleaning are introduced.  Fi-
nally, tracks for improving the consideration of 
biofouling in Bureau Veritas certification pro-
cess for offshore units (and more specifically, 
ORE units) is discussed.

Improving the consideration of biofouling in the standards of the offshore 
industry

Fabien Khouri
Bureau Veritas Marine & Offshore

Fabien KHOURI
Hydrodynamic and Mooring Engineer 
(Bureau Veritas Marine & Offshore)

Fabien is titular of a Marine Engineering diploma. He has been 
working at Bureau Veritas Marine & Offshore as a hydrodynamic & 
mooring engineer for 5 years. The purpose of his work is to confirm 
the safety of the design of hull and mooring system of floating 
offshore units by performing independent Hydrodynamic analy-
sis and mooring analysis, using our in-house softwares Hydrostar and Ariane 8. He is also in 
charge of activities related to fibre rope certification for different types of application (deep 
water mooring, jetty mooring, single point mooring): writing Bureau Veritas guidelines, par-
ticipation to Technical Committees related to fibre ropes (ISO, Eurocord) and involvement in 
research projects like POLYAMOOR, CITEPH….



Biofouling represents an increase of weight 
and drag loads in the design of floating struc-
tures. It generally has a limited influence on 
large structures such as FPSOs, and few data 
are available.
With the emergence of FOWT, lighter units 
generally moored in shallower waters, a bet-
ter characterization could help to decrease 
the cost of energy and anticipate potential is-
sues. While biofouling has a minor impact on 
the floater itself, mooring system (especially in 
fibre ropes) and dynamic cables are sensitive 
to the increase of mass and drag, generating 
design and maintenance consequent costs.
Floatgen example, France’s first offshore wind 

turbine, with its synthetic mooring system and 
water depth of only 35 m, is used to illustrate 
biofouling impact on FOWT design. Firstly, its 
modelling and design implications are deve-
loped, followed by the solutions that were 
chosen for the demonstrator. Some observa-
tions and data obtained in operation and main-
tenance phases are then presented, opening a 
discussion on the benefits of a better biofou-
ling characterisation.

Impact of biofouling on the design of a floating wind turbine

Arthur Cottet-Emard
Ideol

Arthur COTTET-EMARD
Hydrodynamics Engineer
(Ideol)

Arthur has been working for 4 years as a Hydrodynamics Engineer 
at Ideol, a company specialized in the design and installation of floa-
ting foundations for the offshore wind industry. Graduate from Ecole 
Centrale de Nantes with a Hydrodynamics and Marine Engineering 
specialization, his work is to perform all different aero-hydrodyna-
mic analysis (mooring, dynamic cables, stability analysis, etc) required in a floating foundation 
design for wind turbine or substation application. In particular, he took part in the conception 
and installation of the France’s first offshore wind turbine Floatgen, and participates in the 
design of the Mediterranean pilot farm EolMed.
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Today, most of the FWT sites are located in 
moderate water depths where biofouling is 
present on a major part of the water column, 
mainly due to grid connection constraints re-
lated to HVAC technology.
This represents a major difference with O&G 
floating units deployed for decades in deep 
water locations. Consequently, biofouling has 
been classified in the “weak influence” catego-
ry, so implying very few available data. 
France Energies Marines is investigating deeply 
the biofouling growth and nature in order to 
provide more accurate characterization pro-

tocols and data to feed both the design and 
in-service follow-up phases.
The reason why the ORE community has to 
deal more carefully with biofouling than O&G 
industry was firstly presented. Then a quick 
overview was developed about the anticipated 
issues on power cable induced by the biofou-
ling. To conclude, some recent, but preliminary 
results of a dedicated basin campaign in the 
frame of the OMDYN2 project illustrated the 
speech.

Marine growth: Why the related issues are higher than in the oil & gas 
industry? Physical description and first illustration thanks to full-scale ex-
periments on a dynamic cable

Guillaume Damblans1*, Christian Berhault1, Grégory Germain2, Thomas Soulard3, Franck 
Schoefs4

1 : France Energies Marines - 2 : Ifremer - 3 : Ecole Centrale Nantes - 4 : Université de Nantes / * Corresponding author

Guillaume DAMBLANS
R&D Programme Manager in Design and Monitoring of 
ORE Systems
(France Energies Marines)

Guillaume is a hydrodynamic research engineer. He was firstly invol-
ved in numerous oil & gas projects at Principia in performing detailed 
design studies of FPSO and buoy mooring but also in defining rigid, 
hybrid riser and flexible export lines solutions. He developed special skills on fluid structure 
instabilities in leading 4 R&D projects on vortex induced vibration and galloping phenomenon. 
Nowadays he leads and contributes technically on R&D projects at France Energies Marines 
such as innovative mooring solution and monitoring for floating wind turbine, qualification of 
dynamic cable, sea ground cable stability in wave and current and structural glue behaviour in 
marine environment. Biofouling has also been identified as a critical parameter which needs 
to be accurately characterised. This is why Guillaume is fully involved in the ABIOP and ABIOP+ 
projects.



Biofouling is the result of a biological process 
that takes place as soon as a man-made struc-
ture is set at sea, and thus concerns marine re-
newable energy (MRE) devices.
Biofouling is a crucial issue as it might affect the 
hydrodynamic of MRE components, increase 
the added mass of the devices and influence 
the natural environment where MRE devices 
are installed. But what is the biofouling exac-
tly? How does this phenomenon vary in space 

and time? And are some MRE technologies and 
components more sensible to this natural phe-
nomenon?
As a first step towards getting some answers 
to these questions, information about biofou-
ling along French coasts and the determination 
of the issues that face floating offshore wind 
components and technologies when they are 
fouled has been synthesised.

Towards improving the understanding of biofouling within MRE environments

Nolwenn Quillien1*, Kada Boukerma2, Christine Bressy3, Jean-François Briand3, Chantal 
Compère2, Guillaume Damblans1, Catherine Dreanno2, Françoise Dubois4, Hervé Gueuné5, 
Dominique Jacob5, Vanessa Leblanc5, Morgane Lejart1, Jean-Philippe Pagot6, Franck Schoefs7

1 : France Energies Marines - 2 : Ifremer - 3 : Université de Toulon - 4 : Naval Group - 5 : Corrodys - 6 : EDF Renewables - 7 
: Université de Nantes / * Corresponding author

Nolwenn QUILLIEN
Researcher in Marine Biofouling
(France Energies Marines)

Nolwenn holds a Ph. D in marine biology and ecology. She is spe-
cialised in the study of spatio-temporal changes in the structure of 
benthic communities. She thus has strong expertise in the impacts 
of anthropogenic pressures on the functioning of marine ecosys-
tems. During her professional career, she studied different types of 
habitats ensuring a good mooring and the control of many protocols and sampling instru-
ments.
Since joining France Energies Marines in 2017, Nolwenn has been interested in the issue of 
biocolonisation of ORE structures, with a particular focus on its effects on the environment 
and technologies. She thus develops indicators and spatio-temporal monitoring protocols 
adapted to ORE issues. At the same time, she coordinates several collaborative R&D projects 
in her field of expertise.
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ENVIRONMENTAL RECOMMENDATIONS
Which scientific tools to take into account

the challenges of a territory?

Jean-Philippe PAGOT
Marine Environment Director
(EDF Renewables)

As a marine biologist and professional di-
ver, Jean-Philippe started his career along-
side Captain Cousteau.  Then he joined a 
marine environment company where he 
spent nearly 10 years in Brittany.
Since 2007, he has worked on marine re-
newable energy projects and that’s why 
he joined the EDF Renewables team since 
2010, as Marine Environment Director. 
He and his team assess, for the ORE pro-
ject, environmental, maritime safety and 
geographic information system (GIS) ex-
pertise.

The establishment of ORE farms raises issues of 
confrontation of environmental and/or econo-
mic uses of the sea. The initiators of such pro-
jects, such as the Eoliennes en mer Dieppe Le 
Tréport, are implementing a number of concrete 
actions to address the concerns of the various 
stakeholders.

In this same dynamic, the provision of scienti-
fic tools seems crucial. Among them is first and 
foremost the committee of neutral and inde-
pendent experts COME3T. This body provides 
recommendations on the environmental and 
socio-economic issues of ORE, based on existing 
scientific knowledge.

The scientific tools are also the result of collabo-
rative R&D projects such as ANODE, dedicated 
to the quantitative evaluation of the release of 
metals from the galvanic anodes, and TROPHIK, 
which led to the drafting of recommendations 
for an ecosystem approach to the implementa-
tion of offshore wind farms.
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The Dieppe - Le Tréport offshore wind farm pro-
ject is located approximately 15.5 km from Le Tré-
port and 17 km from Dieppe. It is composed by 
62 8 MW wind turbines that should produce the 
equivalent of the annual consumption of 850,000 
people. Attributed in 2014 to the EMDT consor-
tium led by ENGIE, after the launch of a bid by the 
French State in 2013, it was subject to different 
conciliation phases (public debate, conciliation 
under a public guarantor, public enquiry, and so 
on). It obtained its permits in February 2019. The 
project’s team is currently preparing its construc-
tion phase.
Environmental issues have been in the heart of all 
discussions and of the dialogue with stakeholders. 
Because of important expectations, EMDT is as-
ked to be exemplary on this subject and answers 

to numerous questions and worries (impact on 
turbidity, water quality, fishes or marine mam-
mals...).
EMDT always commits itself to propose good 
quality information and at key moments regar-
ding the environmental studies and the follow-up 
of the project, so all citizens are able to give their 
point of view. With this presentation, EMDT will 
highlight the different consultation process and 
public information set up (forums, local meetings, 
workshops, etc).
Finally, EMDT will present the Scientific Interest 
Grouping Éolien en Mer that will accompany the 
environmental impact assessments throughout 
the life of the Dieppe – Le Tréport offshore wind 
farm and will improve the knowledge on marine 
environment in the eastern Channel area.

Conciliation and environmental aspect of Dieppe - Le Tréport offshore wind 
farm project

Maud Harribey, Emilie  Praca
Eoliennes en mer Dieppe - Le Tréport (EMDT)

Maud HARRIBEY, Local Relations Manager
Emilie PRACA,  Scientific Interest Grouping Coordinator
(Eoliennes en Mer Dieppe - Le Tréport)

After graduating from Sciences Po with a major in territorial deve-
lopment, Maud discovered stakeholders’ management and conci-
liation issues during a master on sustainable urban management. 
She then pursued her career working on the acceptability of large-
scale infrastructure or equipment projects. She joined ENGIE Green 
in 2014 to work as a conciliation coordinator on Dieppe - Le Tréport offshore wind farm pro-
ject. She still attaches a great importance to the dialogue with stakeholders and consideration 
for their concerns and expectations.
During her Ph. D in Oceanology, Emilie studied the ecological niche of 4 toothed whales in the 
north-western Mediterranean through a multidisciplinary approach using habitat modelling, tro-
phic ecology and seasonality. She then continued her work on biodiversity using advanced sta-
tistical analysis. In particular, she worked on the impact of several British offshore wind farms on 
marine mammals and birds. She is currently the coordinator of the Scientific Interest Grouping 
“Eolien en Mer”, in charge of its implementation, defining the governance and organizing the 
structure and relationship of its members.



COME3T aims to supply the ORE sector with 
expert responses based on information syn-
theses and recommendations for major envi-
ronmental issues thanks to the contribution of 
leading experts.  COME3T brings together an 
expert panel providing specific expertise and a 
steering committee prioritizing the questions 
to be answered. At the centre of this process, 
France Energies Marines serves as the inter-
face between these two bodies in order to gua-
rantee impartiality while providing the public 
access by collecting questions and dissemina-
ting the responses. 
The project steering committee is composed of 
industrial companies, engineering firms, uni-
versities, governmental organizations, regional 
governments and the French Ministry of Envi-
ronment. It ranks the themes and issues and 
solicits the panel of experts via France Energies 

Marines, which sorts the requests and trans-
mits them to the experts. The expert panel 
gathers leading scientific specialists recognized 
in their field. Its role is to provide opinions and 
recommendations as well as to classify the 
subjects according to their environmental is-
sues and the current level of knowledge. 
The trial phase of COME3T started in May 2018 
with questions on oceanography, habitats and 
avifauna topics. From the resulting expert 
scientific reports, FEM has built communica-
tion materials to insure a broad dissemina-
tion. Question fact sheets are provided to ORE 
stakeholders while videos and web broadcasts 
are produced to provide information to the pu-
blic at large. 

Committee of experts for marine renewable energies environmental issues

Herveline Gaborieau, Morgane Lejart, Maëlle Nexer
France Energies Marines

Herveline GABORIEAU
Head of Development and Valorisation
(France Energies Marines)

Herveline is engineer in energetic systems and has a PhD in thermal 
management. She has a strong engineering background starting as 
R&D engineer in automotive industry. She developed management 
and business development skills and R&D Director.  After 3 years as 
Director of programs at IRT Jules Verne, she joined France Energies 
Marines to support the development of the structure in 2016. She coordinated the strategic re-
view combining market analysis, S&T roadmap definition, development of new activities and set 
up of a new organisation. Herveline is also member of the COME3T steering committee.
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In the context of the development of offshore 
wind farms in France, many questions are 
being raised by both public authorities and civil 
society about the potential environmental im-
pact of anti-corrosion systems and more parti-
cularly sacrificial anodes.
In this context, the ANODE project is positio-
ning itself to respond effectively to these ques-
tions thanks to modelling of the dispersion of 
these metallic elements in the marine environ-
ment using the CROCO model.

A study has been carried out on the future com-
mercial site of Courseulles-sur-Mer in order to 
estimate the variations in the concentrations 
of each metal over a period of 5 years. These 
results are coupled with an ecotoxicological ex-
pertise in order to compare these values with 
their respective thresholds and to estimate 
their potential impact on the environment. 

Modelling of the potential impact on the environment of releases from 
the anti-corrosion systems of offshore wind turbines

Nicolas Michelet
France Energies Marines

Nicolas MICHELET
Postdoctoral Research Fellow in
Hydrodynamic Modelling of Metal Dissolution
(France Energies Marines)

In 2015, Nicolas began his Ph. D in the French Centre for Study and 
Expertise on Risk, the Environment, Mobility and Development (Ce-
rema) on the numerical modelling of the impact of tidal turbines 
on the hydrodynamic and sediment environment of the Fromveur Passage in France. He de-
fended its doctoral thesis in 2018 at the Université de of Caen Normandie. Since then, he 
works at France Energies Marines as a postdoctoral research fellow on the ANODE project.



Ecosystem approach of ORE - Modeling the role of offshore wind farms 
in modifying the functioning of coastal food webs and cumulative impact

Nathalie Niquil1*, Emma Araignous1,2,3, Frida Ben Rais Lasram3, Pierre Bourdaud3,4, Juliette 
Champagnat2,5, Karine Grangeré1, Ghassen Halouani1,6,7, Matilda Haraldsson1, Tarek Hattab2,8, 
François Le Loc’h9, Boris Leroy1, Quentin Noguès1, Aurore Raoux1, Jean-Paul Robin1, Georges 
Safi1,2, Maria Ching Villanueva6, Jean-Claude Dauvin1

1: UMR BOREA - 2: FEM- 3:  LOG - 4:  University of Cape Town - 5 : Ifremer RHPB - 6 : Ifremer LBH - 7: Marine and Freshwa-
ter Research Centre - 8: MARBEC - 9: LEMAR - 10: M2C / *Corresponding author

Environmental impact studies conducted 
upstream of offshore wind projects consider each 
compartment individually. Understanding trophic 
links and understanding the ecosystem holistically 
is an important issue reported by public policies. 
The collaborative project TROPHIK lays the foun-
dations for an ecosystem approach to offshore 
renewable energy (ORE) to enable a holistic and 
integrated approach before installing offshore 
wind farms.
This approach is based on a French case study, 
the site of the future wind farm developed by the 
consortium Parc éolien en mer du Calvados. The 
food web is considered as a whole, from plankton 
to top predators, from the Seine Bay to the French 
Exclusive Economic Zone. Different modelling ap-

proaches addressing several dimensions have 
been used and/or developed in order to appre-
hend the direct and indirect effects of ORE in a 
holistic manner. They also allow the integration 
of these energy recovery devices in a more global 
context of cumulative impacts and within a so-
cio-ecological network.
The objective, method and main results of the 
project were first summarised, and then the re-
commendations and perspectives resulting from 
this work were presented. The objective: to 
contribute to the study and improvement of the 
understanding of the effects related to the inte-
gration of new infrastructures in marine ecosys-
tems.

Nathalie NIQUIL
Research Director in Analysis of Ecological Networks
(CNRS/Université de Caen Normandie)

Nathalie is a modeler of ecological and social-ecological networks. She 
is senior scientist at CNRS since 2012, after 13 years at the University of 
La Rochelle. She works in Caen in the BOREA Unit where she is leader of 
the EcoFunc team dedicated to functional ecology of coastal food webs 
and social-ecological systems. Her work focuses on the modelling and 
characterisation of microbial food webs’ functioning and on the development of ecosystem health 
indicators for the Marine Strategy Framework Directive. During 5 years, she was leader of the food 
webs expert group on this issue within the OSPAR Regional seas convention. She is also interested in 
cumulative impacts on marine ecosystems (climate change, marine energy, fisheries and pollution) 
and in the development of numerical methods to model their effects on the functioning of the eco-
system and to quantify the associated uncertainty.
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ARRAY OPTIMISATION
Which methods and tools should be chosen

to achieve the optimum cost/production?

Yann-Hervé DE ROECK
Executive Director
(France Energies Marines)

Yann-Hervé has been educated as civil 
engineer and applied mathematician. In 
1991, he joined Ifremer, the main French 
oceanographic research institute, contri-
buting to many numerical modelling 
programs from composite materials for 
marine usage to geophysics and coastal 
oceanography.
His experience comprises: setting up a sys-
tem for coastal operational oceanography 
mixing data and modeling, an environ-
mental monitoring program, contribu-
ting to data policy at the European level, 
shaping the project that conducted to the 
creation of France Energies Marines.
Since 2012, he is the Executive Director 
of France Energies Marines, which pilots 
R&D collaborative projects on the be-
half of its 30 members. Yann-Hervé is the 
French delegate of the Ocean Energy Sys-
tems Program at the International Energy 
Agency and vice-chair of this group.

At the scale of a farm, several optimisation 
challenges persist: turbine layout, subsea cable 
layout and stability, substation design, joint op-
timisation of several disciplines, uncertainties 
quantification, etc. The development of new 
software or modules interfaced with existing 
products is a major need expressed by all the 
stakeholders of the sector. Such a digital toolbox 
must allow innovative design & optimisation me-
thods, while integrating realistic constrains and 
a set of criteria including: overall costs, mainte-
nance costs or environmental integration.

Several initiatives are working to develop such 
tools and methods. For example, the IEA Wind 
Task 37, an international technical cooperation 
programme, aims to coordinate research acti-
vities on the (holistic) system engineering ap-
proach to wind farms. The current major trends 
in the field illustrate particularly well the fu-
ture of other, less mature ORE technologies. In 
contrast, the ocean energy sector is in dire need 
of digital farm optimisation tools.

Several collaborative R&D projects have been 
initiated in recent years on this subject. Focus 
on VALARRAY, which made it possible to esta-
blish a specification of new tools for tidal and 
offshore floating wind turbines farms, and then 
on DTOceanPlus, which aims to develop an open 
source software suite for wave and tidal farms. 
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Wind power plant optimisation has evolved 
significantly over the last decade. This talk re-
viewed the historic developments in systems 
engineering for wind power plants and also 
highlights some key current trends and future 
directions.
The presentation was based on a recent wind 
turbine and power plant optimisation chapter 
for a wind energy simulation book series that 
was published in the fall of 2019.

The talk emphasised specific challenges related 
to offshore fixed-bottom wind power plant de-
sign as distinguished from land-based plant de-
sign as a starting point for discussion on design 
of floating wind power plants.

Wind power plant optimisation

Katherine Dykes
DTU Wind Energy

Katherine DYKES
Head of Section for Loads and Controls
(DTU Wind Energy)

Katherine is the head of a section at DTU Wind Energy where the 
team researches wind turbine and power plant aeroelasticity, 
controls and optimization for both land-based and offshore ap-
plications. Prior to this, she spent 8 years at NREL with a focus on 
multi-disciplinary design, analysis and optimisation applied to wind turbine systems - leading 
a team engaged with studies ranging from individual component optimizations to full wind 
plant scale optimizations of layout and controls strategy. Katherine has a PhD in Engineering 
Systems. Her thesis centered on the interplay between wind technology innovation and de-
ployment. She is also a co-operating agent (along with representatives from DTU Wind Energy, 
Denmark and Sintef Energy Research, Norway) of IEA Wind Task 37 on systems engineering / 
integrated RD&D for wind energy.



Design tools and methods at the fam level for 
renewable ocean energy have a significant 
background coming from the bottom-fixed 
offshore wind industry. Many tools exist and 
each project developer has its own preferences 
and associated methodology. More recently, 
the emergence of tidal and floating offshore 
wind technologies and their first commercial 
perspectives has set new challenges for those 
tools (e.g. new discipline for floating offshore 
wind turbines station keeping systems design 
influencing CAPEX and potentially energy pro-
duction; additional constraints coming from 
complex bottom-surface connections of floa-
ting offshore wind systems, marine operations 
in energetic tidal sites…). At the same time, the 
design approaches for bottom-fixed offshore 
wind industry is rapidly evolving, adding an ad-
ditional complexity to the definition of a state-

of-art design tool addressing tidal and floating 
offshore wind  specificities. 
The presentation reviewed the work carried 
out in the VALARRAY and DTOceanPlus projects 
in relation to design tools and methodologies. 
First the generic functional analysis of an ORE 
design tool was presented, together with some 
examples of discipline fidelity matrices and 
benchmark results produced during the VA-
LARRAY project. The results of the users’ needs 
surveys of both DTOceanPlus and VALARRAY 
projects were presented. The understanding of 
actual design methods was synthesized while 
highlighting some challenges of such exercise 
based on the conducted surveys and bench-
mark results mentioned earlier. Finally, some 
recommendations and tools expectations were 
drawn from the above.  

Farm-level design tools at France Energies Marines:
current state of art of classical design approach and perspective for new 
functionalities

Nicolas Germain
France Energies Marines

Nicolas GERMAIN
R&D Programme Manager in Farm Optimisation
(France Energies Marines)

Nicolas has a MSc in Mechanical Engineering and Physical Oceano-
graphy. Specialist in marine structures, hydrodynamic and mooring, 
he has 10 years of experience in the naval & offshore industries and 
certification bodies. He is also specialized in metocean analysis and 
physical oceanography (wave-current interactions). In France Ener-
gies Marines he is responsible for the R&D programme dedicated to farm optimisation., and 
more precisely to array architecture and power grid.
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The design of the electrical network of offshore 
renewable farms is part of multi-disciplinary is-
sues in the marine renewable energy develop-
ment. In this context, the presentation focused 
on the methods developed at the University of 
Nantes in order to take into account many va-
riables of such a problem and tackle the opti-
misation process of the electrotechnical archi-
tecture of wind farms.

The obtained designs are based on CAPEX and 
reliability capabilities of the topologies. Some 
decision-making tools were presented. They 
help the end-user to highlight the main in-
fluencing parameters on the design. Examples 
were also presented from the VALARRAY pro-
ject, based on test cases ran during the project.

Decision-making tools to design electrical network

Salvy Bourguet
Université de Nantes

Salvy BOURGUET
Senior Lecturer in Electrical Energy
(Université de Nantes)

Salvy obtained his degree in electrical and mechanical engineering 
in 2001. He received a PhD degree in 2004 after working on contri-
bution to the study of the influence of the distribution network of 
an all-electric ship on its electromagnetic signature. He worked 3 
years as an engineer for the French electrical Transmission System 
Operator (RTE). In 2008, he joined the Université de Nantes as an assistant professor and be-
came habilitate to direct research activities in 2016. His main fields of interest are electrical 
power systems, power transmission and renewable energy systems.



Ocean Energy can play an important role in 
addressing one of the EU’s biggest challenges: 
providing clean, affordable and sustainable en-
ergy.
DTOceanPlus H2020 EU project aims at accele-
rating the commercialization of the Ocean En-
ergy sector by developing and demonstrating 
an open source suite of design tools for the se-
lection, development, deployment and assess-
ment of ocean energy systems.
The Environmental & Social Acceptance (ESA) 
module assesses the environmental impacts 
generated by the various technology choices 
and array configurations of wave or tidal de-

vices. For each lifecycle operation of a given 
ocean energy project, the potential environ-
mental and social impacts of the project are 
evaluated in terms of pressure existence (e.g. 
collision risk with marine fauna), in terms of 
lifecycle analysis (i.e. carbon footprint estima-
tion) and in terms of social acceptance (e.g. 
economic benefits such as job creation).
After a presentation of the ESA module and 
some of its functions, the possibilities of array 
optimisation using this tool were discussed.

DTOceanPlus Environmental & Social Acceptance module: a tool to opti-
mize arrays with a reduced environmental impact and an increased social 
acceptance of ocean energy

Emma Araignous*, Rui Duarte, Youen Kervella, Nicolas Germain, Rocio Isorna, Morgane 
Lejart, Neil Luxcey, Georges Safi*
France Energies Marines / * Corresponding authors

Georges SAFI
Researcher in Marine Environment
(France Energies Marines)

With a Ph. D in physiology and biology of organisms and populations, 
Georges has since become interested in integrated marine environ-
mental management tools. He has specialised in the development 
of environmental health indicators to capture the complexity of ma-
rine food webs and describe their evolution under the influence of human activities.
Since joining France Energies Marines in 2018, Georges has been in charge of developing and 
coordinating projects on socio-ecosystem approaches of ORE. These consist in modelling in-
teractions in all their complexity: food web, ecological niches, economic aspects, network of 
actors and uses at sea. Georges also develops and coordinates projects on megafauna-ORE 
interactions and chemical contamination risks. He is involved in several European projects to 
provide his expertise in his field of competence.
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