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Positive digital flow

Dirk Schelkens

- Management & offshore
safety consultant

- Board Member Belgian
Offshore Cluster vzw
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De Belgian Offshore Cluster
behartigt de belangen van de
toeleveraars voor de windindustrie
op zee. Dit onafhankelijke
platform is zowat de ‘glue’ tussen
sector, de overheid en
internationale organisaties.




Van waar waait de wind
op de Noordzeev

DIRK SCHELKENS




VRAAG NAAR ENERGIE

0 Verhoogde Energieconsumptie in industrie

en huishoudelijk gebruik.

Vereisten

v Carbon management

v Circulaire economie

v  Aandacht voor de milieu-impact
v Groene energie/ hernieuwbaar
v Energie-efficientie
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The worldwide electricity consumption
of ICT during operation (redrawn from
Pickavet 2008, [5]). (a) Situation in
2008, each category represents a
similar share in the total ICT power
consumption. (b) Projection from 2008
to 2020, the total ICT power
consumption doubles every 9 years




CARBON MANAGEMENT

How does electricity
affect the environment?

CARBON MANAGEMENT

Carbon Management Hierarchy - Best Practice Approach

CO:z equivalent (gram per kilowatt-hour)*

e ~1,034

The Carbon Management Hierarchy Brown coal (lignite)

I ~sc4

Avoid carbon intensive activities Hard coal (anthracite)

(and rethink business strategy) _ ~442

Natural gas

Do whatever you do - ~117
more efficiently Nuclear

Avoid

Actions at the top of

the hierarchy are more .
transfurmati!l:.re and Replace Replace high-carbon energy sources

R | e with low-carbon energy sources
reducing a company’s | ~9
emissions baseline, Onshore wind farms**

l-33
Photovoltaic*

Offset those emissions that can't be | =7
eliminated by the above

Offshore wind farms**

|~4
Hydropower

* complete life cycle
** solar panels using silicon
*** most recent generation of wind turbines

@ Source: German Environment Agency (Umweltbundesamt) 2020, WISE




GSTEN WAAR TE OOGSTEN VALT




RUIMTELIJK MARITIEM PLAN

Op 1nitiatief van de minister voor Noordzee
werd op het Belgisch deel van de Noordzee

een zone van 238 km? afgebakend voor de
productie van hernieuwbare energie In die
zone zijn tegen 2020 399 windturbines
e S gepland, goed voor een totale capaciteit van
meer dan 2.200 MW.

Uitgaande van een capaciteitsfactor van 40%
voor de windparken kan gesteld worden dat
windparken op zee tegen 2020 zouden
instaan voor 10% van de
elektriciteitsproductie in Belgi€, of een
equivalent van bijna de helft van het
elektriciteitsverbruik door gezinnen.

. BELGIE

Projectie : UTM 31 - WGS84
© KBIN - OD Natuur 2016




9 CONCESSIES = 225 KM?

- 2262 MW

- =~ Mermaid: 235 MW (2020)
"~ Northwester 2: 219 MW (2020)
*~_ Belwind: 171 MW (2010)
\ - Nobelwind: 165 MW (2017)

4

. > Seastar: 252 MW (2020)
N+ Northwind: 216 MW (2014)

" » Rentel: 309 MW (2018)
~. + C-Power: 325 MW (2009)

hitps://www.belgianoffshoreplatform.be/en/projects/
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SEAMADE - ZONE MERMAID

SEAMADE - ZONE SEASTAR



https://www.belgianoffshoreplatform.be/en/projects/

WAAROM - THORNTONBANK
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NORTHER = RENTEL

_ Dest: “-28m D 2w

Acreage: : 44 ki’ Distance to shore: 30 km Distance to shore: 34 km

NS =S Acreage: 19,84 km? Acreage: 2272 km?

| e
et S Capacity Wind: 325 MW Capacity Wind: 300 MW
- ; Turbines: :
54 (6x 5 MW, 48x 615 MW) Turbines: 42 (735 MW)
Turbines
Foundation: Monopile Turbines Turbines
HEIght_ : 180'm Foundation: 6x Gravity Based, 48x Jacket :m_m:a_“om E‘;ﬂop"e
Rotor diameter: 164 m Height: = R:gr Eiamem_ 196 $
Rotor diameter: 126 m .
SENVION

Depth: 16-29m gi‘*“"‘: = = fk"' | view Depth: 26-38

Distance to shore: 37 km BlEee o "; Distance to shore: 47 km

Acreage: 145 km? Acreage: 19,54 km Acreage: 19,8 km2

Capacity Wind: 216 MW Capacity Wind: 252 MW Capacity Wind: 165 MW

Turbines: 72 (3MW) JHRORG: FOTREN) Turbines: 50 (3,3 MW)
Turbines Turbines Turbines
Foundation: Maonopile . .

L ; Foundation: Monopile

Height: _ 127 m Foundation: Monopile Height: 135m
Rotor diameter: N2 m Rotor diameter: 12 m

Vestas. Vestas.




BELWIND

Depth:
Distance to shore:
A«ﬁeage:
Capacity Wind:
Turbines:

56 (55x 3 MW, 1x 6 MW)

Turbines

Foundation:
Height:
Rotor diameter:

Vestas V90
3MW - Belwind

Monopile
N7m
90 m

NORTHWESTER 2

Depth: 25-40m

Distance to shore: 51 km

Acreage: 12 km?

Capacity Wind: 219 MW

Turbines: 23 (9,5 MW)
Turbines
Foundation: Monopile
Rotor diameter: 164 m

SEAMADE - ZONE MERMAID

Depth: 244-395m

= view p
Disl:am_:em shore: 54 km
Acreage: 167 km?*
Capacity Wind: 235 MW
Capacity Waves: 20 MW
Turbines: 28 (8.4 MW)
Turbines
Monopile

Foundation:

Vestas V164
2,.5MW — Northwester 2



INSTALLATION
& COMMISSIONING

Part

nstallation
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Operations
Maintenance
Survey
Manitoring
CTV

\ 4

DECOMMISSIONING

Decommissioning
Waste Management
Site Clearance
Post Monitoring Survey




DESIGN VAN EEN OFFSHORE WINDPARK

2 GW
converterstation op zee — 06 kV-kabel (AC)

— 525 kV-kabel (DC)

hoogspanningsnet

net op zee
380 kV-kabel (AC) converterstation

landkabels (DC) / kabels (AC) onderstation

zeekabels (DO)

TenneT net op zee landelijk
transportnet TenneT

kV-vermogens afhankelijk van het park-design



DESIGN VAN EEN OFFSHORE WINDPARK

C-Power: Infield cables: 33 KV
+/- 58 km
max 6 turbines per string

2 export cables: 150 KV
+/- 40 km
85 kg/m
6000 ton

Fiber-optic cable

1 m diepte in de zeebodem






OFFSHORE WIND TURBINE

The major components of a wind turbine

/ Wind vane
'i

J Low-speed shaft

Nacelle

Nacelle | Generator /
i y |

7}/ Controller

High-speed shaft

" Brake
Foundation \ " Gearbox

Yaw mechanism

Tower
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BOUW VAN EEN WINDTURBINE




FUNDERING & TP

BOUW VAN EEN WINDTURBINE
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dominance
of barnacles

Incfmation SENSors

splash zone

intertidal zone :

dominance

of mussels
shallow :
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Vertical zonation of
fouling community
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Higher trophic levels
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Cormosion monitoring
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BOUW VAN EEN WINDTURBINE: BLADES
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BOUW VAN EEN WINDTURBINE
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CABLE LAYING

BOUW VAN EEN WINDTURBINE




CREW TRANSFER
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DE TOEKOMST VAN OFFSHORE ENERGY

Morgen ...

v Groter, Groter, Grootst
v Prinses Elisabeth Zone - marien ruimtelijk plan
v’ Prinses Elisabeth Energie-eiland

v Offshore interconnectors
v Deep water floating wind Volgende week ...

v Floating solar energy

v’ Storing of energy
v Wave energy
v Tidal energy




GROTER, GROTER, GROOTST

Onshore Offshore opacy
Wind Turbines Wind Turbines
5.5 MW

Capacity

6.0 MW
Capacity

2.5 MW —_

Raotor
Diameter
Rotor
Diametar
174 m Rotor

Rotor Diameter

Diameter 1
120m S

Specific Power Specific Power Specific Power Specific Power

221 W/m? 231 W/m# 340 W/m? 346 W/m?




GROTER, GROTER, GROOTST

Deme Orion

CONSTRUCTION YEAR // 2019

GENERAL type

DIMENSIONS

POWER & PROPULSION

OPERATIONAL CONDITIONS

other

Offshore Heavy Lift DP3
Installation Vessel

Det Norske Veritas &
Germanischer Lloyd

216.50m
49.00m
16.80m

main 5,000 ton
aux 1,500 ton

DP3

4x 4,500 kW Azimuth
Thrusters

2x 4,200 kW Retractable
Thrusters

2% 2,500 kW Tunnel Thrusters
44,190 kW (Dual Fuel)

30,000 ton

8,000 m*

11.00m

160 persons (extendable to
239 persons)

installed

space claim for 19,6 mx 10,5 m

2 x 100 ton, knuckle boom,
manriding

8 points mooring system




Clzssification IDtfshore Construction Vessel - Lifting

DYNAPOS-AMJAT-R [DP Class 2)
lUnrestricted navigation
(Clean Ship HDOT - Green passport EU
Flag Liembaurg
Length Overall 23.8m
Breadth 51m
Maximum Draft 105m
Moulded Depth 16m
Wt 41,000

Jan de Nul - Les Alizes

MACHINERY - PROPULSION

Crane Make Huisman Main Gien. Sets Diesel Engines MAN & x 7,200 KW
Ma. Lifting Capacity Main block 5,000 t at 34 m 36,600V, 60 Hz
Huilry Black 1500 tateém Emergency Gen. Set 00 kW
Lt abave Deck Main block: 125 mat21.5 m Harbour Gen. Set 1,700 kW
Auxiliary block 167 mat 29.5m Emissions \LEv [UNtra Low Emission vessel]
Depth Range Auiliary block 400 t at 100 m water depth IM0 Tier Ml Eura stage v
Auxiliary block 380 tat 440 m water degth Inland Waterway [using DPF)
Cargo Deck 9300 Main Prapulsion & x azimuth thrusters 3,000 kW
May. Deck Load: 3t Retractable Thrusters 2% 3,250 kW

Bow Thrusters 212,600 KW
Max. Speed 13kn

ACCOMMODATION

Accommadation 120 single, 15 double cabins

Heli Deck DZ2.8m, MTOW 14.4t,
Sikorsky 5-61N, 5-92 and
Agusta-Westland EH-101

www.jandenul.com/nl/nieuws/jan-de-nul-laat-offshore-installatieschip-les-alizes-te-water


https://www.jandenul.com/nl/nieuws/jan-de-nul-laat-offshore-installatieschip-les-alizes-te-water

MARIEN RUIMTEPLIJK PLAN

Wind larms in the
Dutch port of the
MNorth Sea

S RN Y OVERVIEW MAP

’

for wind farms % S FSHING ALLOWED EVERYWHERE ZONES FOR RENEWABLE
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© FFS Health, Foed Chain Salety and Eminment




PRINSES ELISABETH EILAND - ELIA

Het Prinses Elisabeth Eiland is het eerste energie-ciland ter wereld. Het is

cen elektriciteitshub waar kabels van zowelde 2de offshore wind zone (Prinses Elisabeth
zone)toekomen als van toekom stige interconnectoren met andere Europese landen zoals
bv.het Verenigd Koninkrijk en Denem arken

-~ Nieuw energie-eiland
Prinses Elisabeth
Capaciteit van 3,5 GW

A Bestaande
‘ windenergiezone
Capaciteit van 2,3 GW

Vaargeul

Natura2000

p <M Zeebrugge
-

Oostende

Nemo-link
Bel-VK

DS Infografiek | Bron: Elia

https://www.elia.be/nl/infrastructuur-en-projecten/infrastructuurprojecten/prinses-elisabeth-eiland



https://www.elia.be/nl/infrastructuur-en-projecten/infrastructuurprojecten/prinses-elisabeth-eiland

OFFSHORE INTERCONNECTOR & LINKS
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UNITED

KINGDOM

Landing poink of
an undarsaa cable

an undersea cable
p “horiati Nemo Link

* 1
Canterbury i
o t

Margate O

-
i

Oostends @ )

%, /ﬂ /| © Brugge
Landing cable 2km T ' -
Koksijde Landing cakble Shm

De Panne s ©

Dunlzwqw 5\ elektriciteitskabels in de Noordzee
Calals X
o & verbinding land land vermogen MW spanning kV  jaar in gebruik

(]
Folkestong

[

» | NorNed-kabel | Nederland | Noorwegen 700 450 2008
T BritNed-kabel | Nederland | Engeland 1000 450 2011
Nemo Link Belgié Engeland 1000 2019
COBRA-kabel | Nederland | Denemerken 700 2018

NordLink Duitsland Noorwegen 1400 2020

NorGer-kabel Duitsland Noorwegen 1400 42 2021

Morth Sea Link | Noorwegen | Verenigd Koninkrijk | 1400 : 2022



DEEP WATER OFFSHORE WIND

| FLOATING ASSETS F | O O -l-i n g Wi n d

Tension Leg Barge Semi-submersible Spar
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FLOATING SOLAR - SEAVOLT

Tractebel
Jan De Nul
Deme

£ SeaVolt

Catching The New Energy Wave




GREEN HYDROGEN - TRACTEBEL

OVERDICK

TRACTEREL

Hydrogen
Offshore Energy

A
Mobility an i“
Electrolyzer %
Gas grid Eli
Desalinated sea water
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OFFSHORE WIND TURBINE
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OFFSHORE ENERGY

https://youtu.be/IrTVcNnUYDc
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https://youtu.be/IrTVcNnUYDc

-~ THANK YOU &
OY YOUR BOAT IRIP !




Positive digital flow
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