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What we do MARIN|

... shipping ...
‘Making SN R IR A Snd smarter’

... offshore operations ...

... ports & waterways...
> and sustainable use of our ocean
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How we do it MARIN|

Bridging the gap between design and operation

Concept ¢mem) _Design ¢sssm) Operation

Simulations Model tests Simulators Monitoring

Desk / Computer Prototype Virtual reality Reality



Some facts and figures
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Some facts and figures MARIN|

* Approx. 250 projects a year
* 150 ship models a year: 10000t" model (8 m.) this year

* 100 full numerical projects (50% RANS), 10000 core cluster




Areas of research (floating) offshore wind MARIN




Floating wind turbines MARIN

* New type of floaters

* Digital twin
X *j‘*ﬁ Combined mooring systems
EIectﬁrlcaI Cables
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Floating wind turbines: New type of floaters MARIN|

SBM Offshore in cooperation with IFPEN  Hexicon floating wind turbine design




Operation for Offshore wind turbines MARIN|

* Floating installation

* New access systems

* Efficient operations
* Human performance
* Smart control systems




Operation: New access systems and efficient operations MARIN|




Sea level change (mm)

Open innovations to solve Social challenges MARIN|
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Offshore space MARIN|




Combinations

Solar energy
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Open innovation

* Concept development

* Design sprint

* Testing on model scale
* Evaluation and outlook

*  Demonstration seminar
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Concept development
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Design challenge

Wind, solar, seaweed farm to be designed
Make use of possible synergies
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Design sprint with experts
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Sprint questions

° Maximize the energy and food
production on the North sea per m?

* |s the solution viable?

* How large is the ecological impact?

*  Will the structure stay intact?

e Can we moor things (close to) the support
structure of the wind turbine? Also taking
into account safety and accessibility.
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Concept
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Modular system
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Flexible structures

Solar panels

Seaweed
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Flexible structures MARIN|
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Solar panels Seaweed
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Mooring
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Mooring
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Dimensions
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Testing on model scale

28



it R

7 7

iilh R i

7 7

m®

i 7

il R i

nE 7

e B

i i
i
| B 7
SOt I



Tank lay-out
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Tank lay-out
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Models
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Model dimensions

Floating solar panels

Floating Solar panels

Description

Dimensions

Specifications

Model 1 EPDM 488

0.25x 200 x 150 m

rho 225 kg / m3

Model 2 EPDM 488

0.5x200x 150 m

rho 225 kg / m3

Model 3 EPDM 488

1x200x 150 m

rho 225 kg / m3

Model 4 EPDM 488

1.5x 200 x 150 m

rho 225 kg / m3

Mooring Chain

146 m

16 x U2 OW 88kg/m
BW 101 kg/m

Load Cells

16 x Type 144m max range 3843 ton

Seaweed

Seaweed Farm
Description Dimensions Specification
Model 1 - 8 75x150 m Nylon Netting 100 x 100 mesh
Seaweed Diameter 2 m Christmas Garland
Mooring wire 60.25m 27 mm steel wire OW 2.56 kg Gram BV 3.6 kg
Load Cells 32 x Type 147s 1281.25 ton
Floaters L=35m 19 floater per Sea Farm
D =3.25m
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Preliminary results
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Jonswap 100yr 180 Hs 9.40 Tp 13.10 Current 1.2
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First results solar field
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First results solar field

4,600 |

4,400
4,200 1
4,000 -
3,800 -
3,600
3,400 -
3,200 -
3,000

2,800
2,600

2,400
2,200
2,000
1,800
1,600

1,400

1,200
1,000

800

600
400

200

-200 |

Q
Thlckness 1 5rrr

...............................................................................




First results seaweed
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Support the development by sharing the results.
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Evaluation and outlook




