moreld
ocean wind

= ———

Yy any means, whether digitally or otherwise; (i) The content of this publication shall be
T - . EaZE - kept confidential by the customer; (iii) No third party may rely on its contents: and (iv)
22-11-2023 3 : ; ina@ ey M-Q-Eeld Ocean Wind undertakes no duty of care toward any third party. Reference to part

; > e : ] ‘of this publication which may lead to misinterpretation is prohibited

23/11/2023 Athens, ¢




A”S moreld
S ocean wind

Selection of WTG, Make & Size

15SMW -20MW -25MW ??

Economy of scale drive the chase for larger and larger WTG - Just easy math?

Field capacity 500MW = 34 units a I5MW WTG S
25 units a 20MW WTG

20 units a 25MW WTG

Needs to be carefully considered
« Available WTG technology Vs installation year — operational experience/track record
* |Increased size and cost of floater, cranes, mooring, installation vessels...

Decide early on WTG size and make - this impacts floater design!
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Selection of floaters and mooring

Spar-Buoy

Cylindrical vertical platform with
large draft

Improved stability from ballast in
lower part of platform

Dweep draft can limit port access

Catenary
- Commanly used with spar,
semi-submersible; barge platforms
- Line forms a characteristic *5” shape
between the platform and seafloor
- Each line segmented into light
synthetic rope and heavy chain
= Line 3-5 times water depth
resulting in largest physical
footprint
« Installation relatively simple
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Ancher point Drag-embedded

- Function similar to boating
anchors

- Require cohesive sandy
sediment with adequate soil
layering and depth, no
bedrock

- Simple to install and remove

Source: Maxwell et al. 2022!

Tenslon Leg Platform (TLP)
Tension in moaring lines and
submerged buoyancy tank
results in high stability

High vertical loads du=to
tension
- Instability during assembly
Taut - leg

- Commanly used with TLP
« Lines pretensioned until taut

and terminate at an angle
with the seabed

- Tension results in large

amount
of force acting on anchors
from wave action

- Synthetic or wire ropes with

higher elasticity required
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Piled (or drilled and grouted)

Permanently piled or drilled and grouted
into seabed
- Require cohesive sediment without rocks
or boulders at the installation site
- High wertical |oad capacity and siting
precision
- More complex installation compared to
other anchor types

Semi-Submarsible
- Combines elements of other
technologies

Distributes buoyancy widely at the

surface to achieve high stability

- Whder subsea platform results in higher
exposure to wind and sea conditions

Semi-taut

Most commonly used on
semi-submersible platforms
- Compromiise between catenarny
and taut leg in relation to
stabifity and forcing

- Requires synthetic fibers, chains,

o wire moorings
« Intermediate benthic footprint

Suction caisson
- Embedided into seabed by negative
pressure

- Require equal depth of
non-consolidated clay and/for sands
- Technology and installation well
understaod from ol and gas

1) Maxwell, Sara M., Francine Kershaw, Cameron C. Locke, Melinda G. Conners, Cyndi
Dawson, Sandy Aylesworth, Rebecca Loomis, and Andrew F. Johnson.

2022. “Potential Impacts of Floating Wind Turbine Technology for Marine Species and
Habitats.” Journal of Environmental Management 307 (2022) 114577.
https://doi.org/10.1016/j jenvman. 2022 114577.
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Gravity anchor

- Deadweight anchor
- Suitable for rocky or sandy

soils
with high bearing capeity

= Can be reused or

repurposed

- May not requlre a crane for

installation

Mooring lines and anchors

Floater design
e Currently 100-140 floater designs

e WTG size
e Metocean data
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» Cost of floaters will drop significantly based on
industralisation and standardisation

e Potentially only room for less than 10 designs
e Optimal floater design depends on several factors:

 Water depth and water depth at port

e Local infrastructure and content (fabrication,
assembly ports, steel vs. concrete etc.)

e Dependent on hydrodynamic loads, fatigue, water

depth and seabed conditions

« Conventional vs new technology

¢ Cost, availability and installation speed
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How Moreld Ocean Wind is standardising floating wind

Focus on the complete OFW field development - not only one
floater

e  Modular design - flexibility in scale fabrication, transport and storage
e Low marshalling site requirements - allow selection of site close to field

e High load-out frequency - mechanical connections and load out with ring crane

e Slender design - Conventional & low spec. mooring and T&I vessel spread

© Moreld Ocean Wind



How to start - studies

Early phase / feasibility studies

Local ports and supply chain screening
Preliminary EPCI execution plan
High-level EPCI execution schedule
High-level EPCI CAPEX estimate

Pre-FEED and FEED

Floater structural design

Mooring (SKS) design and analysis
Develop project specific supply chain
Project execution risk analysis
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Optional

3D Field modelling

e Carbon footprint calculations (steel vs concrete)
e OpSiMm®simulations

 |nnovation and cost optimisation
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The selected floater technology drlves a lot of the field architecture, hence early S ‘? moreld
er to develop the | wind farm design is essential. 7| ocean wind

Field layout alternatives easily modelled
including corresponding MTO's

Evaluate interactions between floaters,
mooring spreads and inter array cables

Field Visualizations

Perform power systerm

Advanced EPCI execution plan with procedures for EEEEEEEES

o
assessment Export to shore evaluations s

fabrication, transport, assembly and installation & ey

O&M plans
EPCI execution schedules
CAPEX/OPEX estimates
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