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Figuur 1: Maripark design - design by Joost Fluitsma
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Towards a MARIPARK

Marijn RABAUT

International marine policy manager and MSP
expert

Kinnie DE BEULE

Innovation & EU project manager

Blue Cluster




Blue Cluster & offshore innovation

. knowledge
participation institutions
in European — R /

projects 14

194

Y companies i

56
Current collaboration
initiatives between at
least 3 companies

unique companies

involved in collaboration —
initiatives 51%
W SMEs

Budget € 76 mig - grants € 60 mio

Project creation, policy advise, networking events, blue sessions, support companies, create
consortia, stimulate sustainable blue economy




6 focus areas

In which areas are we active? 2 cross-sectional areas

A roadmap for each area

P’ ~—
OVERARCHING CONCEFT u Q OVERARCHING CONCEPT in D RA FT '
ECOSYSTEM APPROACH N--l vwm SMART SEA o ]

< Maritime Security
7 B = < :
\ ™
/ P T - /
COASTAL PROTECTIONand  RENEWABLE ENERGY MARITIME SUSTAINABLE SEAFOOD BLUE OCEAN HEALTH and
USE OF MINERAL RESOURCES  and FRESHWATER CONNECTION and MARINE TOURISM WASTE SOLUTIONS

PRODUCTION BIOTECHNOLOGY

_— = 3

Cb BLAUWE .

CLUSTER




ENERGY




MAR\ PAR I\

ENERGY




MAR\ PAR I\




MAR\ PAR I\

/ O J; | ﬁ\xg ~ AREA

og‘\-ENTGD
a4PP ROACH

ocenn
GOVERNANCE




MAR PAR I\

ECo sysTem - RASED
APP ROAC

AREA
OR\ENTED

aPP ROACH

GOVERNANCE




MAR\ PARI\C

ECo sysTeEM - RASED
APP ROAC

CUMULATIVE
IMPACT.

\oate sareing

/ ~ areA

OR\ENTED
apPpP ROACH

o

GOVERNANCE




ECo sysTeEM - RASED
APP ROAC

o0O¥
oo

CUMUCLATIVE
IMPACT.

g%?%f /‘\\\\\\\

\oate sareing

MAR\ PARI\C

OR\ENTED
apPpP ROACH

f_/_/

SUSTAINAGLE
BWE EcoNnomy

-\ GOVERNANCE




MAR\ PARI\C

] €CO SYSTEM - RASED

MS B
NATURE

V

ase o0O¥

-

g

’ MoNiToRING
&L EUALUATION

CUMUCLATIVE
IMPACT
_ , 6)

Cf?jj /\

y /\ MULTI —
use
AREA
- OR\ENTED
\oate surrinG apP ROACH ACTIWTY

—

SUSTAINAGLE
BWE EcoNnomy

OoCceEAN
GOVERNANCE




MAR\ PARI\C

ECo sysTeEM - RASED
APP ROAC

— OPPORTUNITIES —

&QG e
NATURE
\UFEA

i lii ﬁ w
NE L /"—\ + w

(% I W [
— = /> %

CUMULATIVE
IMPACT. /\ : O
€3’
( i '
¢ 7\ Perm\T )ga Q‘ [ MNLTI —

./ \Q// ) Wue
k - AREA
OR\ENTED

YDATB SHARING apPP ROACH

ACT(WTY

R e
BWE EcoNomy

OoCceEAN
GOVERNANCE




] €CO SYSTEM - RASED

APP ROAS

SOP
T S

CUMUCLATIVE
IMPACT.

\oate surrinG

%@

N HEALTH

uAWZ:

BEST
PRACTICES

MAR\ PARI\C

— OPPORTUNITIES —

\UFZA

PermiT

) HU® ﬁ\
\\\

9

OoCceEAN
GOVERNANCE

&/ﬁ\qﬂﬁ

B =
=

AREA
OR\ENTED

apPP ROACH

7
“MoNIToRING

//‘ &L EUALUATION
é

ACT(WTY

—

SUSTAINABLE
BWE Economy




MAR\ PARI\C

ECo sysTeEM - RASED
APP ROAC

FOOD | ENERGY )

W -
/ wWe

mom-roawa—
&L EUALUATION

CUMUCLATIVE

IMPACT.
: 6) @

s

ACT(WTY

—

SUSTAINABLE
BWE Economy

\oate surrinG

oceEnnND
GOVERNANCE




EC steers towards Sustainable Blue Economy
multi-use

::A Green Recovery for the Blue Economy — Transforming the EU's Blue Economy for a Sustainable Future

* develop offshore renewable energy, decarbonise maritime transport and green ports
* Circular: fishing gear design, ship recycling and decommissioning of offshore platforms

* green infrastructure for biodiversity and landscapes, tourism and coastal economy

“European Green deal, Climate law, Renewable energy directive, Energy efficiency directive, Re-power EU,
Carbon border adjustment mechanism, transition fund, Biodiversity strategy, Farm to Fork, Nature restoration
Law, Sustainable aquaculture, Horizon Mission Oceans, Seas and Water (...).”

Co-existence and multi-use of activities | The European Maritime Spatial Planning Platform (europa.eu)

. . Multi-use and co-existence compendium
Multi-use -> Mari pa rk Find oxampis of existing casa slukas

Access here >


https://maritime-spatial-planning.ec.europa.eu/msp-resources/co-existence-and-multi-use-activities?f%5B0%5D=activities%3A2720&f%5B1%5D=activities%3A2725&f%5B2%5D=country%3A2652#print

eMSP-NBSR and policy advise
zonation in MSP

%‘; eMSP\.  Introduction into eMSP NBSR

" e
Fi NAL CON FERENCE_

* Five learning strands & CoP's
Ocean Governance

ECQSUStEm BBSed ,ﬂ.ppmach ,}'“T,F‘ Colaboratians B othes oulsames &g :
. Clirmate Change

whrrie ik, 0 g, Pl

L.'_
hl}'- ? Carmunity of Practice

Monitoring & Evaluation

0
0
o Sustainable Blue Economy
0
o Data Analysis

* Climate Change

* CoP learning

www.eMSPproject.eu / Final Conference, Gdansk, 31 January —1February 2024 13
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De-risk entrepreneur
\ MARIPARK

. Basic physical infrastructure

. Shared physical infrastructure (anchors, docking, sensors, smart systems monitoring and
evaluation, data, ...)

. Integrate optimal Smart seas and security (internet, data, energy, human safety)
. Shared sea transport and carbon neutrality
. Circular use of resources where possible

. As a stepping-stone towards marine nature restoration (connecting the area, breeding,
foeraging)

. Cost-effective and sustainable
. Overarching body dedicated to managing and optimising multi-use initiatives
. Governance: Central authority for the efficient management and maintenance of these
initiatives
. Optimal permits and regulations — one-stop info through Maripark
23




Brand new MARIPARK Blueprint &
business opportunity overview

andbouw, natuur @
oedselkwaliteit

Political Financial
strategy fit potential
© Temperaturs @ NoCo, [ N £ Moderata @ Siodiversity @ Unknown, but €3 Dependent on Capex [ L i
H Labster cages andfor @ 5ea depth capture & North Sea Programme expected positive scalability synergies €3 CDP impact
hatehery (P. elephas & utrients € Mo filtration & High financial value & Opex synergies 8
H & H. Gammarus) €3 Hara substrate Indigenous
species
T, @ Temperature @ Mo, capture @ High & Siodiversity @ Expacted positive & High scaling @ Capex NiA
( Blvalves, oysters | @ sea depth @ Water filtration @ Climate positive from general public potentia synergies °
\ blue mussels® @ nutrients @ indigenous @ north Sea Programme € negative from €} Possible too high to @ Opex synergies
——_ @ fiesilient species species industry meet demand
Develop farming €3 Temperature 3 Invasive species €3 Moderate @ Biodiversity £} Unknown, but 3 Depending on type €3 Capex 3% Job creation 3 Less risk of
of new specles and ) Sea depth €3 Restore old nature expected mived of species and synergies @ GOP impact DEEELT 0
plants? market £ Opex synergies CRISPR
@ Presence of € Mature impact @ sigh €3 Attract foreign tourism @ Mixed, but mostly £} Depending on form @ Capex i
Hract oses eutral fpositive of touris synergies
Sustainabie bourlsm ction onal purposes meutral/positive of tourism synergie: °
€3 sailable water € Opex synergies
@ Foundation @ Mo freshwater & High @ Datacenter sustainability targets & Unknown, but & ore reliable €3 Capex €3 Job creation €3 Can disrupt
=c itive ci ces synergi & 6D i =
Subsea data centers @ viater use expected positive ircumstance: . ynergies DP impact osystem o
temperature €3 Nature impact [ enargy for £ Opex synergies.
€3 Excess heat coaling
& o @co, S Low @ Climate-neutral shipping in 2050 @ Unknown, but €3 Early stage © Capax € Commerdialization
~ infrastructurs € Mature impact expactad positive synergies
B € Space for cargo & Opex synergies e
ships Maripark
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Ir. Kinnie De Beule
Innovation manager
European project manager
#MSP

#Multi-use

#lnnovation

#SBE

+32 472384703
Kinnie.DeBeule@blauwecluster.be

Dr. Marijn Rabaut
International marine policy
manager and MSP expert
#MSP

#Renewables

#Science

#Policy

+32 484500858
Marijn.Rabaut@blauwecluster.be
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EU multi-use compendium: a repository on
multi-use & co-existence at sea

Céline FRANK
policy officer EC, DG Mare




Blue Economy Science Summit — BESS 2024

How maritime spatial planning can support multi-use?

Céline FRANK

European Commission,
23 May 2024, Thermae Palace, Oostende DG MARE A2




MARITIME SPATIAL PLANNING IN THE EU

=g &h : o under EMFF/EMFAF direct
- —— management (2014-2023)

o A pro-active and engaged MSP
stakeholder community is
developing in the EU, providing
a point of reference for best
practice in MSP

Maritime Spatial Plans by
Member States in 2023

regional and cross-border
projects under EMFF/EMFAF direct
management since 2014

90% of the nationally adopted marine spatial plans are located in EU countries

European
Commission



Maritime spatial plans: Where do we stand”?

» Maritime Spatial Planning Directive since 2014 - 1st COM report on
implementation in 2022, next one for 2026

* 19 national plans adopted - 3 infringement procedures
» Most plans identify space for offshore wind: binding or indicative

« Several MS are currently revising their plan to accommodate increased
objectives for offshore wind

 Limited forward-looking perspective on MPAs, so far but some
commitment to include national pledges for Biodiversity Strategy

* Limited areas identified for multi-use so far, but many pilot projects __
ongoing and several countries consider it in their revised plans



https://oceans-and-fisheries.ec.europa.eu/news/european-commission-report-implementation-maritime-spatial-planning-directive-good-progress-more-2022-05-03_en

10 plans uploaded
in EMODnet.

- We need more!

EMODnet

European Marine ___
- Observation and % European |

Nata Netwark = Commission




* Multi-use
encouraged in
several Green Deal
strategies

* Will have to become
the norm in certain
areas to combine all
ambitions

* Certain combinations
more feasible than
others

,,,,,,,,,,,,,,
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Multi-use and co-existence compendium

Find examples of existing case studies

Access here » [ - :

CONTRIBUTE TO THE COMPENDIUM AND SUBMIT YOU CASE STUDY HERE



Initiatives, knowledge, practices

* Pilot projects on aquaculture (mussels),
restoration — potential for offshore
aquaculture

« OW and fisheries: Increased
involvement of the sector in MSP

« Multi-technologies: OW and floating
solar, wave and floating wind

« OW and defence activities: High
political and strategic issue

Growing interest for non-price criteria in
auction: energy — ecology

Offshore Coalition for Energy and Nature:
industry and NGOs

European Environmental Agency study:
Mapping potential environmental impacts of

offshore renewable energy

Several EU-funded projects on multi-use
ongoing, e.g. UTFARMS, Aquawind, EU-
SCORES, etc.

European
Commission



https://www.eionet.europa.eu/etcs/etc-icm/products/etc-icm-reports/etc-icm-report-2-2022-mapping-potential-environmental-impacts-of-offshore-renewable-energy/@@download/file/02_2022_ETC%20ICM%20Report_Mapping%20potential%20environmental%20impacts%20of%20offshore%20renewable%20energy.pdf
https://www.eionet.europa.eu/etcs/etc-icm/products/etc-icm-reports/etc-icm-report-2-2022-mapping-potential-environmental-impacts-of-offshore-renewable-energy/@@download/file/02_2022_ETC%20ICM%20Report_Mapping%20potential%20environmental%20impacts%20of%20offshore%20renewable%20energy.pdf

Useful links

 EU MSP platform online: https://maritime-spatial-planning.ec.europa.eu

* Multi-use compendium: https://maritime-spatial-
planning.ec.europa.eu/msp-resources/co-existence-and-multi-use-
activities

« EMODnet: https://emodnet.ec.europa.eu/geoviewer/

 Report on MSP implementation

« MSPGIlobal: https://www.mspglobal2030.orqg/



https://maritime-spatial-planning.ec.europa.eu/
https://maritime-spatial-planning.ec.europa.eu/msp-resources/co-existence-and-multi-use-activities
https://maritime-spatial-planning.ec.europa.eu/msp-resources/co-existence-and-multi-use-activities
https://maritime-spatial-planning.ec.europa.eu/msp-resources/co-existence-and-multi-use-activities
https://emodnet.ec.europa.eu/geoviewer/
https://ec.europa.eu/transparency/documents-register/detail?ref=COM(2022)185&lang=en
https://www.mspglobal2030.org/
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Semi Submersible Mussel Farm

Eric WAKKEE
Advisor, O0S SMF




03-0001 - NanoZoom - Intro2 - NL
(youtube.com)

SSMF 00S Q
CEES LEENAARS

iNTRopuction  *0-0-5S.

group

MUSSEL FARM
SEMI SUBMERSIBLE 00S CEES LEENAARS

SSMF OOS Cees Leenaars | Semi Submersible Mussel
Farm
youtu.be



https://www.youtube.com/watch?v=ixtLNfL_KOE
https://www.youtube.com/watch?v=ixtLNfL_KOE

Phase 01A:
The pilot / test project




Phase 01B: The pilot / test project

Real-Time Test

Service draft

-.0-0-S.

group
The purpose:
Small-scale testing of the concept involving
research into:

- Technical feasibility and behaviour
- Mussel growth on the open sea (offshore)

EERCOEN>

Testlocation:
- Windfarm Borssele 3

Planning:
- Mei 2024-> 2026






Phase 02: De Semi Submersible Mussel Farm X

“00S CEES LEENAARS” .0-0-S.

The purpose: group
Facilitating, technically and logistically, mussel farmers in the cultivation of mussels on the open sea

Planning:
2026 -> 2027




Phase 02: Investment costs SSMF “O0S CEES LEENAARS”

Dimensions:

- Dimension SSMF 72 mtr x 36 mtr (L x B) . 0 . 0 . S .
- Number of longlines (double) 72 - 300 mtr (single) group

- Total length longlines 43.200 mtr

- Mussel ropes 0,40 mtr c.t.c. length 8 mtr

- Total length of mussel rope 864.000 mtr




Thank you for your attention .0-0.-S.

group




BUSINESS and Multi-Use
(artistic) opportunities

Timothy Vanagt, ORG
Luca Barbetti, IMDC

Charlotte Gruber (GLUON) and
Frans Snijkers, VITO




Longline aquaculture

Solar energy

Wave energy

Hydrogen storage




Chained network effects



Co-creation via work benches
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Understand the relation between action in one disciplinary field of knowledge,
onto the next one. Understand the second-order effects of our decisions.



North C Neutral

Automated model to design balanced multifunctional MSPs (MariParks,...)

Longline aquaculture

North-C-Neutralizer

Dropper aquaculture Wind energy

carbon Sea flora Wave energy

Fishery Hydrogen storage



North C Neutral

Automated model to design Carbon neutral MSP’s

Shipping Routes et Shipping Routes Constreints
204@ === EEZ min total_food 1,00 M kg/y 2040 === EEZ
6780 ~——— Energy Zones 6780 4 ~—— Energy Zones
[ Existing Technology T A [ Existing Technology
Il Nature Reserves | o T Ll T - Il Nature Reserves
Hl Sand Extraction Ml Sand Extraction
B Military Shooting | ... I MilitarysShooting S| s e
6760 B Gravel Beds e 6760 B Gravel Beds Results
---------------- co2 + 624,77 M kg C02/y SR €02 + 30,45 B kg C02/y
- tsel Boc e ey - Hussel Cop e i
: ,
/" Monopile CAPEX 53,69 B € " Monopile CAPEX 235:27 B €
e Jacket Value 1,78 B €/y value 141,39 B €/y
o746 EcoBen 360,50 M €/y - S ocket EcoBen 34,28 B €/y
B Solar Energy 41.411  GwWh/y B Solar Energy 52.067 GWh/y
“ Monopile + solar Eaby Lojel (L pA S onopite ehsolar Food 1,00 M kg/y
W Monopile + mussel EEm Monopile + mussel
e Unit Counts U;\;t&;;;;s .....................
e e L i e ok 67207 A Ol UG S RN, 000000 | —e-eeeeeeeececeeoeeeooaoeoooo
430 turbines (monopile) 3515 aquaculture plots
3.515 aquaculture plots 610 combined monopiles (with FPV)
151.835 FPV platforms 42.723  combined FPV platforms
Status: Optimal Status: Optimal
Optimized Value: 4,70 B Optimized Value: 438,93 B
67060 1 6700
6680 6680
6660 6660
6640 6640

Scenario for maximum carbon mitigation while taking
stakeholder preferences into account (f.e. wind turbines
at certain distance offshore).

Scenario for maximum carbon mitigation from a technological
and economic point of view.

i.cw. Vlaio, Mantis Consulting, Econopolis, Marijn Rabaut, VLIZ



2080

i.cw. Vlaio, Mantis Consulting, Ec

Shipping Routes
-== EEZ
~——— Energy Zones
[0 Existing Technology
I Nature Reserves
Il Sand Extraction
B Military Shooting
Il Gravel Beds
[ Mussel
" Monopile
[ Jacket
Il Solar
" Monopile + solar
Il Monopile + mussel

Shipping Routes
=== EEZ

2030 ~——— Energy Zones
L Existing Technology
BN Nature Reserves
I Sand Extraction
B Military Shooting
N Gravel Beds

s Mussel

© Monopile

m Jacket

W Solar

" Monopile + solar
EEm Monopile + mussel

Shipping Routes

2050 : EEEnzrgy Zones

1"\ mw Existing Technology
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I Solar
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Shipping Routes
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Dy i Existing Technology
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/ By MW Sand Extraction
A R B Military Shooting
J/ S W Gravel Beds
B Mussel
1 Monopile
W Jacket
Bl Solar
" Monopile + solar
mmm Monopile + mussel
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35.000 aquaculture plots

6.756.250 FPV platforms

26.450 combined monopiles (with FPV)
1.851.500 combined FPV platforms

Status: Optimal
Optimized Value: 17,23 T

i.cw. Vlaio, Mantis Consulting, Econopolis, Marijn Rabaut, VLIZ







D4PV@Sea . . .

Multifunctional renewable energy storage

03. Aquaculruur A Name squacalruur 01. Mosselen
De fusciing met bijhorende hoeveclheden Kaorte termijn: De cerste contracten
dient afgestemd op het marktpotenticel énde  worden gelegd me lokale Belgische spelers,
beschikbare ruimte op en rondom de MMLL  naambekendheid wordt verworven, de
Bovendicn wordt aangeraden het aanbod cechnologic en kwcekmethodes worden

te diversifiéren: mossclen in combinatic
me oesters en zcewier (zie 03.A.02 Oesters
€n 03.A.04 Zeewier). lan

verfijnd en de positionering in de marke
wordr gedefinicerd. De beschikhare
lakte op en rondom de MMLI zal

worden dat we maximaal cen marktzandecl
van 25% kunnen nastreven, Uitgedruke

in cakel mosselen, zou dit cen maimale
productic van ca. 6600 ton mossclen
betckenen. De opbrengst van bouchot-
cultuur worde geschat op ca. 21.5 wn/la!
jaar (Eggermont ctal., 2018). De opbrengse
van longlines wordt geschat op ea. 8 ton/ha/
jaar (IMDC. 2020). Rekening houdend met
het maximale marktaanded betekent dic voor
CIA Zone D: max. 308 ha bouchor of 825
halonglincs. Tn CIA Zone D s in theoric
1200 ha beschikbaar voor commerciéle en
indusriéle activirciten min de ruimte dic

(in deze case study) wordt ingenomen voor
de groorschalige opslag van hericuwhare
encrgie.

PP
bepalen hoevee! ha aquacultuur kan uitgerold

worden.

Middellange en lange termijn: Het
Belgische product verwerft meer cn meer
asanbekendheid in Belgié, De techuologic
staat nu op punt en het product hecft cen
duidelijke waardepropositic. Dit laat toc om
meer financieringskanalen aan te sprcken
egen hagere financicringskosten waardoor de
aquacultuurbosrderj kan wirgebreid worden.

Mock up of the Fact Sheets

Longline uleure

-l

Tl longline culcurs

i.cw. DEME, Jan De Nul Group, innoviris.brussels, Vlaio, Econopolis, IMDC, Common Ground, Tractebel - Engie
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Key to solve MariParks?

Co-creation

Advanced Analytics

Spatial design




Our mission? Solve complex
transformational projects.

info@orgpermod.com
www.orgpermod.com



Multi Use Offshore

Blue Economy Science Summit 2024
Oostende, 23 May 2024

Luca Barbetti

luca.barbetti@imdc.be
+32 48 77 36 997



mailto:luca.barbetti@imdc.be

Our Activities

sy VT e L
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‘“‘Marine, Dredging & Port
Engineering”

’

“Coastal & Estuaries’ “Blue Energy”’

‘“Room for rivers”’

Roeland Adams — Product Manager Arash Bakhtiari — Product Manager Jaap de Groot — Product Manager Luca Barbetti — Product Manager

4 - .
L

-

“Water Computing
Monitoring”

“Digital Water Solutions” “Hydro-environmental
services”

Boudewijn Decrop — Product Manager Maarten Foqué — Product Manager Annelies Bolle — ad interim
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Offshore wind Subsea power cables Wave & Tidal energy, Multi-use of
(fixed & floating) (AC & DC) Floating PV offshore space






{ey numbers (only in Europe)

=
| | i
| | |
2022 2027 2030
30 cw 64 cw 150 cw
Total Planned Planned
installed
capacity

>11,900 offshore wind turbines

>10¢ km subsea power



Key numbers - only in Belgium

100% 100% 00 | 100% Wind turbines (WTG)
90% 77272 90% 90% Cables
= - Transition pieces (TP)
80% E— 30% g0% = Monopiles (MP)
0 ? Scour protection (SP)
Steel
2 70% T0%
s ’ ¢ Cast iron
C
60% 60% 60% e
uminum
50% 50% 50% Lead
Precious metals
. Plastics
40% 40% 40% | Composites
Liquids & oils
30% 30% 30% Gasses
Silica
20% 20% 20% Wood & paper
Rubber
10% 10% 10% Stone wool slab
Fire repression agent
0% ——— 0% 0% Concrete
(A) (B) (C) (D) Blasted rock

Relative mass distribution over the defined OWF components, with (A) and without (B) the
blasted rock fraction (with WTG consisting of the turbine tower, the nacelle with the rotor and
the blades). Relative mass distribution over the 17 main material groups of the OWF (C) and
rescaled by excluding the blasted rock fraction

Source: IMDC, 2023 RA23328 v4.0 (fgov.be)

215MEUR

234MEUR

=

Max material
resale revenues

985MEUR

41

2.26GW of OWF assets
= 399 WTGs and foundations

=——|MDC


https://economie.fgov.be/sites/default/files/Files/Energy/Belgium-Offshore-Wind-Farms-Decommissioning-Costs-Project.pdf

Why Multi Use (1/2)

Offshore wind farms (OWF)
- prospects. The North Sea context

—— Area of study

—-—-Exclusive Economic Zones boundaries
I OWF: Status-quo *

T ~ [_JOWF: planned/scoping areas **

\ [ Other offshore activities***

* OWF status:
consent authorized / authorized / pre-construction /
under construction / fully commissioned (operational)

** Proposed areas for OWF:
NETHERLANDS: Designated wind energy areas

GERMANY: OWF projects (by 2025)
DENMARK: Suitable locations—large-scale screening
NORWAY: Offshore assessment/investigation areas
SCOTLAND:Scoping areas of search (work in progress)
 ENGLAND: Round 3 zones — Wind2

e Activities included: shipping routes, Natura 2000

L areas, military areas, oil and gas platforms/wells, cables,
pipelines, aggregate extraction areas (sand, gravel)

100 0 100 200 km

& FPS Health, Faed Chasn Salety and Emimnment

Sources: https://www.health.belgium.be/en/marine-spatial-plan
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Gusatu, L.F., Menegon, S., Depellegrin, D. et al. Spatial and temporal analysis of cumulative environmental effects of offshore wind farms in the North Sea basin. Sci Rep 11, 10125 (2021). https://doi.org/lO.1038/541@21-89537-1



Why Multi Use (2/2)
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6.2 MW offshore wind turbine, a 5 MW FPV farm, and both combined.
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- Figure 10: European distribution of the annual mean wave power, in KW/m
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Cost reduction of combined offshore wind and wave
energy wind: 20-25% (Reynaert & IMDC, 2024)



. . Multi-(re)-use scenarios for existing offshore E economie
MP Multi-Use PI"O]eCt infrastructure: a conceptual, economical, legal and

Energie Transitie Funds

structural reliability study 2023-2025

-="Image courtesy of Green Oceah Energy

Source: Wave Trader

Inverters & Transformer PV modules

Mooring lines

— Anchors

Credit: RWE
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Source: Seaqurrent

Credit: Strathclyde University

e Lengte van de lijn 210 m (15 m tussen de Potten) m———

Source: AE-WaveHexapod
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Offshore for Sure

» Duration: 2023-2027
» Budget: 9,9MEUR
» 15 partners

» BE’ partners (Ugent, Howest, Parkwind,

Ecopower, IMDC)

* NL’ partners: BLUESPRING (NL), Deftiq (NL),
Dutch Wave Power (NL), FLASC (NL), Oceans
of Energy (NL), Rijkswaterstaat (NL), Tocardo
(NL), Vereniging Zeeuwse Milieufederatie

(NL), Water2Energy (NL),
WorldClassMaintenance (NL).

Water2Energy Flasc (converting electricity into
hydraulic power)
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3 pilot test and 2 Digital Twins of Ocean
energy technologies (wave, tidal, floating PV
and energy storage) in the North Sea (NL &
BE)

Dutch Wave Power

ng Pre-Charge Peak

Turbine Mode

iterrey

Vlaanderen-Nederland

Gefinancierd door
de Europese Unie

Offshore For Sure ?(& VLAIO

Oceans of Energy
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IMDC’s Role

* State of the Arts

* Project de-risking and HAZID
* Multi Criteria Decision Analysis
* CFD modelling

* Screening EIA

* Environmental testing plan

* Installation feasibility and support

12-Jun-24/RA24.023/ slide 66






Contact us

Van Immerseelstraat 66
B-2018 Antwerp
Belgium

P. +32 327092 95

www.imdc.be

Luca Barbetti — Product Manager Blue energy
luca.barbetti@imdc.be +32 48 77 36 997
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S+T+ARTS4Waterll — Ports in Transformation

www.starts.eu
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1/ VITO, Belgium: https://vito.be/en G| fb VItO

2/ GLUON, Belbium: https://gluonbey JON

waag

3/ WAAG Society, the Netherlands: https://www.waag.org/en/ technology & society

4/ TBA21, Spain / Italy: https://tba21.org/ 3¢

5/ Camargo foundation, France: https://camargofoundation.org/ ’5‘33:3‘?3“ © W
6/ OGR Torino, Italy: https://www.fondazionecrt.it/en/foundation/ogr-tofino/ g

7/ ADAPT Research Centre (Dublin City University) / Beta Festival, Ireland: https://www.adaptcentre.ie/ / betafestival.ie
8/ PINA, Slovenia: https://www.pina.si/ pyX ~ ] % 1 be
| pia ’ w ta
9/ Drugo More, Croatia: https://drugo-more.hr/ om \ -t EgagingFecpts
KUNST

10/ Klima Biennale, Museum of Contemporary art of Vienna, Austria: https://hundertwasser.com/en HAUS
WIEN_
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Courtesy of artist Claudius Schulze © https://fids-openresearchlab.org, Kummer & Herrman, Claudius Schulze

European project — DG Connect
5+T+ARTS4YWATERII — PORTS IN TRANSFORMATION CALL CNECT/2022/6586600: Art and the dlgltal
WWW.STARTS.EL Unleashing creativity for European water management


https://fids-openresearchlab.org/

S+T+ARTS

S+T+ARTS4AWATERII

Artists’ visionary creativity, exploring scientific
expertise and/or digital technologies contributes
to making port, waterways and coastal areas
greener and more sustainable.

What if artists respond collaboratively and
aesthetically to local challenges?

This edition is inspired and driven by initiatives such as:

+ The European Green Deal

+ The ESPO Green Guide: EU ports towards a green future

+ The AIVP Agenda 2030 for sustainable port cities

+ The recent EU Mission Charter to restore our czceans) and wa’zers Quadruple helix:

+The 2015 UN Sustainable Development Goals (SDGs); SDG 6 (Clean . . . .
Water and Sanitation), SDG 11 (Sustainable Cities and Communities), pOIICy academic mdUStry citizens
and SDG 14 (Life Below Water)

GL_ Art
S+T+ARTSYWATERII — PORTS IN TRANSFORMATION
WWW.STARTSEU UON Research




GL_ Art
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Residency
Methodology

Radical prototype S+T+ARTS4Waterll — Ports in Transformation
www.starts.eu




TIMELINE: WILL YOU BECOME AN EXPERT MEMBER?

Project: 22 months> January 2024 to November 2025

1/ Open Call & Artist Selection: May - August 2024
2/ Residency duration: 9 months> September 2024 to June 2025
3/ Exhibition phase: June 2025 to October 2025

GL_ Art |
UON Research SeTARTSAWaer - ot rarsforatin B0
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CHALLENGE #9: COASTAL CULTURE & SCIENCE AT SEA PERFORMING A BRIDGE TO THE SYMBIOCENE

e B

# Vito Water Climate Hub = # TAZ Theater aan Zee
# Marine@UGent # De Grote Post
# Blue Cluster # 0.666 Social Circular Hub

=




Contact us:
charlotte@gluon.be
frans.snijkers@vito.be

WWW.STARTSE
#STARTSEL" «
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MARIPARK — Role play
Innovation cycle project generation

Scenario 6 — Fishing and tourism in a wind farm

Sceumiu|

Its 2050 and the concept of a Maripark is approved as ideal solution for multi-use. What are the opportunities when we consider the fixed infrastructure as a growing place for nature and
stepping stone/fperaging areas. Where lie potential project topics?

Main objective to be reached

Find a way of dealing with Fishing in a \aripark or, g fishery into What is needed? Where can tourism benefit? Education?

Identify future projects, who do we need in the consortium, what topic should be scientifically explored, what should be tested in the field?

With this event serving as the start of the regional innovation cycle, we want to generate project proposals needed to effectively implement a Maripark. Proposals that fit under the umbrella of
the Mission Oceans: carbon neutrality and circularity, enabled by smart systems and digitalization. In the next mission arena project funding can be identified, as a closure of the regional
innovation cycle.

Roles and objectives per role:

Multi use park manager As wind farm you find it too costly to start, too many
uncertainties, the risks are too high of insurances
perspectives. don't see win-win

2 Fisherman The fisherman wishes to fish as much as pessible. Profit, a sustainable business model, at sea. The fisherman is ok with changes, but

to stay at sea. This can also be in an aquaculture farm. However, the

ies of fishing within (and related insurance and risks) should be explored and

Chain manager The chain manager is a relatively new function, this guy For example, a fruit grower wishes to use his “peels” in another business, the chain
seeks for ions and synergies between activi as looks at all operational business in the neighborhood, and makes
a job. ions to improve efficiencies and business models. The chain manager is a

consultant,

im is earning, and improving circularity.




PANEL - project ideas, consortia, gaps
Table panelists




Sa ve

Dagg,

3rd MISSION ARENA
26-27 November 2024

Amsterdam

THE NETHERLANDS
BELGIUM
DENMARK | West
GERMANY | West
FRANCE I North




	 Welcome 
	Slide Number 2
	Towards a MARIPARK 
	Blue Cluster & offshore innovation
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	EC steers towards Sustainable Blue Economy �multi-use
	eMSP-NBSR and policy advise�zonation in MSP
	Slide Number 20
	Slide Number 23
	 
	Slide Number 25
	EU multi-use compendium: a repository on �     multi-use & co-existence at sea
	How maritime spatial planning can support multi-use?
	Slide Number 28
	Maritime spatial plans: Where do we stand?
	Slide Number 30
	Multi-use compendium online
	Initiatives, knowledge, practices
	Useful links
	Thank you
	Semi Submersible Mussel Farm
	03-0001 - NanoZoom - Intro2 - NL (youtube.com)
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	BUSINESS and Multi-Use�(artistic) opportunities
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Multi Use Offshore 
	Our Activities
	Slide Number 58
	Slide Number 59
	Key numbers (only in Europe) 
	Key numbers – only in Belgium 
	Why Multi Use (1/2)
	Why Multi Use (2/2)
	MP Multi-Use Project
	Offshore for Sure
	IMDC’s Role
	Take away
	Contact us
	S+T+ARTS4WATERII�– Ports�in transformation�
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75
	THANK�YOU�
	MARIPARK – Role play�Innovation cycle project generation�����
	PANEL - project ideas, consortia, gaps�Table panelists
	WRAP – UP ������THANK YOU

