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Our Activity Groups
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’ ‘“‘Marine, Dredging & Port

“Blue Energy”’
Engineering”

o ({4 E ’
“Room for rivers” Coastal & Estuaries

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

“Water Computing
Monitoring”

“Digital Water Solutions” “Hydro-environmental
services”

Boudewijn Decrop — Product Manager Maarten Foqué — Product Manager Aurore Trottet — Product Manager
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Current Offering in Blue Energy via multidisciplinary approach

Supporting services

Owner’s engineering and
offshore coordinator
Procurement and
Coordination of Field &
desktop Studies

3 3 Coordination and technical
. Cable routes Geotechnical & geophysical -
* Wind/Wave/Tidal resource CBRA & BAT data analysis and soil WDT & workability Sl|gjpimiel EHC el s

Fix & floating Offshore wind,

Wave &Tidal C ¢ Subsea cables Sub-structures and Construction, O&M &
ave &Tidal Converters

Site assessment & Design : L
foundations decommissioning

Basis

LCOE & spatial constrains

Site conditions

v' Metocean and Hydrodynamics

v' Geosciences: Geology and
geotechnics

v' Seabed morpho / morphodynamic

Environmental & ecology

: o Constructabilit ificati £
assessment FEED design parameterization Sesessment y F?rtg'cat'lt\)ﬂ” el “pt
* Layout optimisation Landfall concept & execution Scour protection & scour neriace Managemen

« Energy production Client representative Environmental & circular

assessment

Installation techniques
Mooring design

CFD analysis loading and
transportation

CAPEX & OPEX criteria for OWF auctions and
Operational & EPCI procurement

maintenance plan Synapps digital platform &

EIA and permitting Decommissioning plan GIS

Nature Inclusive Design
Environmental monitoring (bird,
water quality...)

Plume modelling

Noise modelling
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Why Co-Location

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

- Area of study
—-—-Exclusive Economic Zones boundaries
5 [ OWF: Status-quo *
a0, ~ []OWF: planned/scoping areas **
Fk | \ I Other offshore activities***

* OWF status:
consent ized / i /| pre-c ion /
under ion / fully issi (operati

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

GERMANY: OWF projects (by 2025)

DENMARK: Suitable i larg il

NORWAY: Offshore assessment/investigation areas

.~ SCOTLAND:Scoping areas of search (work in progress)
."' ENGLAND: Round 3 zones — Wind2

*** Activities included: shipping routes, Natura 2000

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

© FF5 Health, Foed Chain Satety and Ewvirament

Credit: 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‘5‘3?021-89537-1



Offshore Wind in Belgium and WECs

_ Mermaid: 235 MW (2020)
“~_ Northwester 2: 219 MW (2020)
= _ Belwind: 171 MW (2010)
. > Nobelwind: 165 MW (2017)

> Seastar: 252 MW (2020)
-\ + Northwind: 216 MW (2014)

Rentel: 309 MW (2018)

> » C-Power: 325 MW (2009)

= > Norther: 370 MW (2019)

S

Mermaid WF (owned by Otary and co.)
Permit issued in 2015:

With the condition to realize 5MW of WEC within the zone.
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BOREAS (Belgian Ocean Energy
Assessment) Project (2009-2011)

UGent
KU Leuven
Flanders Hydraulic research
MUMM
51.9 T T T T T 7
518+
6
517
5
A51.6~
2 {s
251.5— '
%51.4 3

5131
51.2
5111 - BOREAS 2011 - funded by BELSPO -
1 1 1 | 1
22 24 26 2.8 3 3.2 3.4

Longitude (WGS84)

Boreas Final report available at
https://www.belspo.be/belspo/ssd/science/reports/boreas%20finaal_rapport_ml.pdf

A
P s,
A
—/_\—-
l—_/_\__
-_/_\_-
R —
T~



Offshore Wind in Belgium and WECs

BIUERA
(Blue Energy Resource Assessment) How to assess most appropriate technologies confidently for a
(2020-2022) specific location?

« Wave energy atlas
* Energy yield assessment tool
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Another example of co-location(?)

M P (M ono pi I e) M u Iti U se DEVELOPED ZONE: 2262 MW === NETHERLANDS

A 1 Seamade/Mermaid (2020)
0 2 Northwester 2(2020) Pousi =~ $
P ro,ect 3 Nobelwind (2017) >
4 Belwind (2010)
 Seamade/Seastar (2020)
(2 0 2 3 = 2 0 2 5) 6 Northwind (2014)
7 Rentel (2018)
B ® c-Power (2009)

9 Norther (2019)
10 Modulair Offshore Grid

Can we re-use (some of) MP foundations for

. TO BE DEVELOPED ZONES
ocean energy generation or storage as an B ounim
alternative for decommissioning? A2

D FAIRYBANK

TERRITORIAL SEA

I FrRANCE

- Is there a realistic business case for ocean energy devices
when built on existing infra.?

P
VRIJE i Advisory Board
UNIVERSITEIT _ Jan De Nul
BRUSSEL UNIVERSITEIT Deme Concessions
GENT Oceans of energy
Parkwind
— . | |
== Seagqurrent
— e —e
% I M D C S I r r I S Seavolt / Tractebel ENGIE
Wavehexapod
Blauwe Cluster
Astrea Law

ae-magnetics
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MP Multi-Use Project

* Select suitable devices (2 or 3)

° Assess their feasibility and suitability
from various aspects

Resource and energy yield
Installation and O&M
Legal

Environmental

Financial

* Assess MP suitability structurally

Hydrodynamic modelling

Structural dynamics and impact on the
remaining lifetime*

Fatigue assessment of secondary
structures
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Concept Selection - MCDA

* In total of 17 Criteria part of 5 main groups (Economics, Energy generation in BPNS, Technical
Feas, Env. And Social impact, Business Feas.)

* 22 different energy generation methods—> wave and tidal only.

Criteria

Economics

Energy (in Belgium)

Technical feasibility

Environmental, social
and legal

Business feasibility
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Weighting

25%

25%

25%

15%

10%

Ranks {lower is better)
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Alternatives

Belgian Part of the North Sea

Magallanes

‘erdant

QED Maval - Subhub

- Tocardo

QED naval

Fishflow

Seaqurrent

HydroQuest

WaterZEnergy
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Preferred Solutions freny/” [ \

1. Tidal Kite (Seaqurrent, Minesto)

2. Attenuator type WECs
(Wavehexapod, Wave star, wave
treader, Sigma Energy)

+ additional technologies co-located to
enhance the business case:
» Floating solar

* Energy storage
* New wind farms after repowering*

P 0c24NVV24.256) e 10 * (New) Wind farms are not included in this project.
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Three key take-aways...

v/ Offshore co-location in Belgium is inevitable.
v/ Policy makers in different levels are supportive.

v'Industry is looking for more certainty and risk reduction to make the next steps.
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Thank you!

ozlem.ceyhan@imdc.be
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