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Programme

. Introduction & Roadmap 2023 (Sylvia Boer, Joost Vermeulen, Saskia Jaarsma)

. IJmuiden Ver sites Alpha & Beta
. Update offshore grid (Saskia Jaarsma)

. Update upcoming tenders: planning & site decisions (Simone van Sligter)
. Site characterisations (Matté Brijder)
. Offshore hydrogen (Laura Jansen)
*BREAK*
. Oranje Wind Power II plans for Hollandse Kust (west) site VII (Rein de Wolff)

. Partial Review of the North Sea Programme and spatial integration of offshore mining

and wind energy (Joost Vermeulen)
. International developments - policy update (Emelie de Wagt)
. International developments - offshore grid (Saskia Jaarsma)

. Quiz: Ecowende’s plans for Hollandse Kust (west) site VI (Hermione van Zutphen)




Roadmap 2023

Saskia Jaarsma (TenneT)

Joost Vermeulen (Ministry of Economic Affairs ang ,"Iiméte Policy)
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Roadmap 2023

Offshore Wind /
Energy Road ma p Ten noorden van de

— Waddeneilanden
<%

with cable routes from e
the offshore grid

Cable routes under
investigation

@ A Eemshaven

Nederwiek

Lagelander

:: ; Hollandse

Kust (noord)

IUmuiden Ver

Beverwijk

Hollandse
Kust (zuid)

Borssele

Legend

[l Offshore substation platform —— (Cableroutein use
[  High-voltagegrid connection ~ ===-=-- Cable route awaiting permit
P WindFarmZones 0 os----e- Cable route final/under construction

Windturbines in future wind o Cable route under investigation
farm sites (indicative)

’ First generation operating

Hydrogen pipeline route under investigation

windfarms . Cableand hydrogen route under investigation
Wind Farms of Offshore Wind
Energy Roadmap 2023

April - 2023



Roadmap 2014-2023

31 March 2023 — Hollandse Kust (noord) Grid
Ready

May 2023 — Beach event for local
stakeholders and contractors

8 June 2023 C1 - Public Information &&T1enner



TenneT offshore at glance (2023)
Making clean wind energy from the North Sea a reality

10.6 GW

Combined transmission capacity
of offshore grid connection systems

4 total cable
interconnectors system length

17 offshore | = 2,000 Km

grid connections

Length up to

29 TWh 205 km

transmission of per connection
offshore wind energy

8 June 2023 C1 - Public Information
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Dutch Offshore Wind Market Report

Key figures  (byend of
2023)

4.7 GW

offshore wind capacity

15.8 %

expected share of offshore
wind generation in total

electricity consumption

3,500 MW

offshore connection, in
standardised concept of 700
MW per connection by
TenneT

20,000

15,000

10,000

5,000

KEY DRIVERS

B Installed Capacity (2022)
@ New Installations (2023)

ACHIEVEMENTS v

-~ - -

v

Strong
collaboration

Solid industry Progressive
know-how tender system

Clear policy

Stable Standardisation of
investment climate the grid

Pre-bid costs and risks for offshore wind developers
significantly reduced thanks to implementation of a one-
stop shop approach.

Cost saving of around €7 billion for Borssele, and the
world's first zero-subsidy offshore wind farm - Hollandse
Kust (zuid) Sites | & II.

Nature Inclusive Design - ecology-friendly measures
integrated as a basic condition for offshore wind
development.

The capacity of individual Dutch offshore wind farms
increased seven fold, up from 110 MW for Egmond aan
Zee in 2007 to 760 MW for Hollandse Kust (noord).
Connection costs for offshore wind farms have been
reduced and development time for projects is down to just
3-4 years (from 7-10 years previously).

TURBINE DEVELOPMENT \4

A A
(O YN whv S

2007 2016 2020 2020 2023
Egmond aan Zee Gemini Windpark Borssele | & I Borssele Il & IV HKZ 1& 11, HKZ
111 & IV, HKN V



Update: offshore grid-
IJmuiden Ver AIpha + Be

Saskia Jaarsma
TenneT
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https://www.tennet.eu/offshore-documents

10

Facilitation through technological standards
Offshore grid expansion

We cannot achieve 40 GW by 2030 with linear growth alone: We need to significantly increase our
transmission capacities.

By developing new standards for offshore grid connection systems, we lay the groundwork for
stepping up in offshore grid expansion.

Starting at 700 MW AC to 400 MW DC to 900 MW DC, we are now at a whole new level: Our new
2 GW high voltage direct current (HVDC) standard for offshore grid connection systems.

2 GW

. — - — ==y, — . j - - -
] o b L A i
Eat - o 0 H

400 MW 700 MW 900 MW
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2GW contractors announced - planning

Overzicht leveranciers 2 GW HVDC-systermen
en on-/offshore converterstations

2 GW Connections TenneT
Ovendew suppliers 2 Framework Agreonment

Hitachv/Petrofac

GE/SMOP 525 KV HVOC cable systems
GE/McDermott Nici
Nog toe te kennen 1 Jan De Nul, LS Cable & Systam, Derys

------- Offshore-verbinding
In planning/in aanbouw

Nexans

Projects previously awarded
Prysmian

Exclusieve Economische Zone " >
] NKT

On-/Offshora convertarstation 2
ﬁi 4N Offshore connection n planring

! phase/undar construction

K )
i = K
—'r‘h - - ‘ ‘ ----- Gnshore DC connection

\ . =~C Omgeving Heide planning phasa/under construction Bawind
hd I

Windgebied

lustratiove weargave, Aan deza kaart

kurrien geen rechten wordan ontieand, .‘ % ,m?; EA‘KJ,
AN\ )

conomic Zone
0 converter station
30 meart 2023

y Hustation, No fights.

om s map,

ogornci 1

| imusclen Ver Gamma

lrmesclan Vier Bet:
liiin Ver Alpha y amm

(. Maasviakte

. Goertnuidenberg { ‘
>

HVDC/Platforms Framework Cooperation Agreements Cable Framework Cooperation Agreements
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Updated master programme with regards to OWF
IJmuiden Ver Alpha (site Alpha)

Milestone 1: Milestone 2 Milestone 3
Platform ready for OWF ready to Delivery of DC
(OWF) Cable pull-in. provide full power Grid Readiness

First
Energisation

of the GCS

| 31/08/2029 | | 31-12-2029

Assumed latest design
input Q3 2025 (?)

Q2
2023

Standardized Design Q1 - 2028 Q2 - 2028 Q3 - 2028 Q4 - 2028

Platform/ Sl salell i Commissioning GCS with OWF
Detailed Design Phase HVDC / Platform HVDC Jacket Platform Ses et Ramp-Up OWF

DC Pull In Trial run GCS Operational
Fabrication 6 months

T&l T&I OWF 3 months phase

2 months

DC Cable DC Cable e
Fabrication Installation OWF Commissioning

Convertor Station onshore installation

01/09/2028 Remarks:
Q1 (original dates in “BLACK” / updated dates in coloured
2024 Possibly OWF early frame)

mechanical pull-in

Milestone 3; can be achieved

Milestone 2: can be achieved

. : Milestone 1: assumed based on early cable pull-in possibility
OWF installation Early cable pull-in (mechanical): possible

1. OWF tender
2. ATO / REA

3. Design process

Alignment on detailed execution within interface
management process.

13 8 June 2023 C1 - Public Information &&T1enner



Updated master programme with regards to OWF
IJmuiden Ver Beta (site Beta)

Milestone 1: Milestone 2 Milestone 3
Platform ready for OWF ready to Delivery of DC
(OWF) Cable pull-in. provide full power Grid Readiness

Fir:
Assumed st

Energisation
latest 01/12/2028 ¢ hg GCS 31/05/2029 30/09/2029 01/12/2029
design input of the .

Q2 Q4

2023 2024(?) Q2 & Q3

Standardized Design : 2026 - 2027 Q2 - 2027 Q3 - 2027 Q4 - 2027 2028

Q4
2028 2029 -....
- e Commissioning

g . : atform Jacket Platform GCS without
Detailed Design Phase HvVDC / Platform Fabrication T&| Tl DC Pull In OWE

2 months

DC Cable DC Cable .
Fabrication Installation OWF Commissioning

Convertor Station onshore installation

Commissioning GCS with OWF
Ramp-Up OWF
6 months

Trial run GCS Operational
3 months phase

30/04/2029

Remarks:
Q1 (original dates in “BLACK” / updated dates
2024 y mechanical in red and coloured frame))

pull-in

Milestone 3; delayed 12 months
Milestone 2: delayed 12 months
Milestone 1: delayed 14 months
OWE installation Early cable pull-in (mechanical): 1 month.

Period between MS1 and MS2: 4 months.

Alignment on detailed execution within interface
management process.

8 June 2023 C1 - Public Information &&T1enner
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Changes compared to 700 MW AC model agreements

General Terms and Conditions

> No major changes compared to AC projects

Realizaton Agreement

> Updated delivery procedure in line with Development Framework

= Milestone 1: platform ready for cable pull-in = electricity transport
possible but transportation capacity not contractually guaranteed

= Milestone 2: OWF ready to provide full power (2 GW)

= Milestone 3: ISD grid connection system = transportation capacity
contractually guaranteed and governmental compensation scheme
applies

= Until Milestone 3: Grid Connection System under care & custody of
the Contractors

Includes mutual reciprocal liabilities

= TenneT liable towards OWF if platform not ready for cable pull-in at
Milestone 1

= OWEF liable towards TenneT if wind farm not ready for full power at
Milestone 2

Connection and Transmission Agreement

> No possibilities for transport above nominal capacity GCS (2 GW)

Technical annexes

> Full revision to take account of HVYDC system in line with design
principles consulted with OWFs in 2019 market consultation and
requirements grid codes.

8 June 2023 C1 - Public Information

ALcemeENE VoorwaaRDEN voOR REALISATIE, AANSLUITING EN TRANSPORT
VAN GELLIKSTROOMVEREINDINGEN OP ZEE, TENNET 2023

/N

Aansluit- en Transportovereenkomst

Realisatieovereenkomst

Voor een aansluiting op:

Voor een aansluiting op:

Platform IlJMUIDEN VER Iﬂthﬂ.IrBEtﬂ] Platform IJMUIDEN VER [Alpha/Beta]
Annex 0 nm. /
Annex 1 Detailz of Connected Party
Annex 2 Description and technical specifications of the Connection, including
drawings
Annex 3 Technical terms and conditions for the Platform
Annex 4 Technical requirements applicable for the conmection of offshore

power park modules

Annex 5 Compliance Activities; applicable testing requirements
Annex & Interface management

Annex T Operational arrangements

Annex 3 Tariff sheet

&&T1enner



Update: OWF room

m Several requests from OWF developers regarding equipment in the rooms for Connected Party

m TenneT position:

]

m]

m]

Room size fixed, refer to Annex 3:
TenneT shall make available to the Connected Party:

At the Platform: two rooms designated for the Connected Party (“Connected Party’s room”) of + 55
m2 each, to install cabinets owned by the Connected Party. Following services are supplied by
TenneT: CT/VT connections, Heating, Ventilation, Air Conditioning (HVAC), a redundant and
uninterruptable power supply, fire detection and extinguishing.

At the Onshore Substation: two rooms of + 28 m2 each, with following services supplied by
TenneT: Heating, Ventilation, Air Conditioning (HVAC); redundant power supply, fire detection (no
fire extinguishing).

Type of equipment to be installed in the room: decision of Connected Party.

16 8 June 2023 C1 - Public Information &&T1enner



Summary milestones [IJmuiden Ver

Project Onshore Grid Milestone 1 Milestone 2 Milestone 3
Connection Point

Platform ready Ready for Full Grid Readiness
for cable pull-in ~ Power
IJmuiden Borssele 01-03-2029  31-08-2029  31-12-2029
Ver Alpha
C t dates i
Developm:r:ﬁ:r;ama;\?vi:rll Ql AL Q3 Abz: Q4 2029
lJmuiden  Maasvlakte 31-05-2029  30-09-2029  01-12-2029
Ver Beta
Current dates in Q1 2028 Q3 2028 Q4 2028

Development Framework

8 June 2023 C1 - Public Information f>Tenner
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Next steps & Information updates

m Publications: Offshore documents (tennet.eu)
s model agreements REA/ CTA on TenneT website

= Questions: Until opening date tender: questions can be sent to netopzee@tennet.eu,
continuous update of Q&A (anonymised) on website Offshore documents (tennet.eu)

m Directly after announcement of the winner of the wind tenders, exchange on REA/CTA
agreements can start.

8 June 2023 C1 - Public Information &&T1enner
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Update: Upcoming’tende -
IJmuiden Ver AIpha + Be

Simone van Sligter U -
M N |St ry Of ECO nom | C Affa IrsS an d CI Im ate POI ICy i This presentation has been produced for information purposes only and is

not intended to replace any legal or formally communicated rules,
regulations or requirements.




Contents

1. Recap of this project so far

2. Updated planning - IJmuiden Ver
Alpha and Beta

Tenders
Site decisions

Grid connection

3. Additional request input




Designated —

Project highlights: Wind Farm Zones
IJmuiden Ver Alpha and Beta - 1/2

- Additional Roadmap 2030 - increased ambition

approx. 21 GW of installed capacity
- IJmuiden Ver Alpha & Beta (both sites approx. 2 GW)
Landing at Borssele (Alpha) and Maasvlakte (Beta)

First wind farms in the Netherlands to be connected

via direct current connections (HVDC)

Legend

é Umuiden Ver Alpha and Beta (4 GW)



Project highlights:
IJmuiden Ver Alpha and Beta - 2/2

Comparative assessment with financial bid:
Security of realization
Contribution to the energy system
Financial bid

Additional criteria:

Contribution of the wind farm to the ecosystem of the
Dutch North Sea (Alpha)

Contribution to integrating the wind farm into the Dutch energy
system & measures that contribute to reducing harbour porpoise
disturbance days (Beta)

Level of compliance of the wind farm operator and the supply
chain with the principles of the International Responsible
Business Conduct (IRBC) (Alpha and Beta)

Degree of circular construction and operation of the wind farm (Alpha
and Beta)

Draft Ministerial Orders:

Published 31st March 2023 on RVO website

- Consultation period is closed

Designated —
Wind Farm Zones

Ten noorden van de
‘Waddeneilanden _—

Nedenwiek

Hollandse Kust
(noord)
IImuiden Ver i

Hollandse
Kust (west)

Hellandse Kust (zuid)

i
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i
i
!
i
i
L
IH
H
i
IIII
i
i
i
i
W
%,
-
g,
o
Borssele % . l
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Wind Farm Zenes

Legend

é Umuiden Ver Alpha and Beta (4 GW)


https://english.rvo.nl/information/offshore-wind-energy/ijmuiden-ver-wind-farm-zone#:~:text=As%20indicated%20in%20the%20Letter,light%20of%20threats%20and%20risks.

Expected planning: IJmuiden Ver Alpha and Beta - 1/3

31 March "23: Today: > After summer 23:
Publication draft Workshop @ Woerden Update Offshore Wind Energy
Ministerial Orders & Letter to Parliament Development Framework

on planning, site

decisions and tenders

2023 2024 2029

Preparation and construction of grid connection Alpha and Beta (three milestones)

Grid End of 2029:
connection Expected commissioning
grid connection wind
farms IJmuiden Ver
Alpha and Beta




Expected planning: IJmuiden Ver Alpha and Beta - 2/3

> After summer ’23:

31 March "23: Today:
Update Offshore Wind Energy

Publication draft Workshop @ Woerden
Ministerial Orders

& Letter to Parliament Development Framework

on planning IUmuiden

Ver Alpha and beta

2023 2024 2029

Expected publication S0
draft wind farm :
site decisions Publication final wind

farm site decisions
Government Gazette

Preparation and construction of grid connection Alpha and Beta (three milestones)

Grid
connection End of 2029: = =
Expected commissioning
wind farms IJmuiden Ver
Alpha and Beta




Expected planning: IJmuiden Ver Alpha and Beta - 3/3

Today:
Workshop @ Woerden
& Letter to Parliament
on planning IUmuiden

Ver Alpha and beta

31 March ’23:
Publication draft
Ministerial Orders

2023

[erantiog Minetarisf Oiars ) 4

Expected mid-July '23:

Tenders

Ministerial Orders

| o s g

Mid-July '23:
Expected publication
draft wind farm

site decisions

Publication ‘final draft’*

> After summer ’23:
Update Offshore Wind Energy
Development Framework

- @
Expected Q4 '23:
Publication final
Ministerial Orders
Government Gazette

4

Expected 28 March '24
Closing date tenders

O e T @

Expected Q4 '23:
Publication final wind
farm site decisions
Government Gazette

Preparation and construction of grid connection Alpha and Beta (three milestones)

Grid

connection

End of 2029:

Expected commissioning
wind farms IJmuiden Ver
Alpha and Beta

* Please be aware that these ‘final-draft’ Ministerial Orders may be subject to change and are only final when it is
published in the Netherlands Government Gazette. We do not foresee another round of consultations after the three
rounds of consultations that we have had so far. In case you spot real mistakes or have questions for the QandA,
please let us know.



Additional request input

The draft timeline of the grid connection Alpha and Beta is open for questions and comments from
interested parties until 19th of June 12:00

Especially interested in input about the feasibility of the different milestones

You can submit questions and comments by email to netopzee@tennet.eu & woz@rvo.nl -

stating the relevant grid connection Alpha and/or Beta

Please find:
The draft timeline in presentation TenneT (Saskia Jaarsma)

Letter to Parliament

This presentation has been produced for information purposes only and is not intended to
replace any legal or formally communicated rules, regulations or requirements.



mailto:netopzee@tennet.eu
mailto:woz@rvo.nl
https://www.rijksoverheid.nl/documenten/kamerstukken/2023/06/08/aanpassing-in-planning-net-op-zee-en-tenders-voor-ijmuiden-ver-alpha-en-beta

Questions?

This presentation has been produced for information purposes only and is not intended to
replace any legal or formally communicated rules, regulations or requirements.




Site characterisations

Matté Brijder
RVO




IJmuiden Ver sites Alpha-Beta - Permit tenders Q1 2024

IJmuiden Ver Wind Farm Zone
IImuiden Ver Sites Alpha & Beta (I-IV)

Site characterisation result Webinar

Geophysical Survey 23 May

Intermediate Integrated Groundmodel/GIR 15 June

Geotechnical Survey 25 May

Morphological and scour study 1 June LVWFZ /
Metocean assessment feas. level 28 September

Floating Lidar Metocean campaign 21 September

Monthly reports May 2022-March 2023

Results expected:
> Final IGM/GIR (all data included)

HKWFZ

> Metocean assessment design level i /
> Metocean campaign 12 months data Q4 2023 o o
== %":l:;s s nededana

[ apna

[ Jeeta




IJmuiden Ver site Gamma - Permit tender Q2 2025

Results:

>

>

>

>

Morphological and scour study
Geophysical survey
Metocean assessment feas. level
Floating Lidar Metocean campaign -
Monthly data & report May 2022-March 2023

Results expected:

>

>

>

Metocean assessment design level

Geotechnical survey and lab test results Q2 2024
Integrated groundmodel and GIR Q3 2024
Floating Lidar Metocean campaign 2022-2024




Nederwiek I - Permit tender Q2 2025

Results expected:

>

>

>

Geophysical survey

Morphological study

Geotechnical survey and lab test results
Integrated Groundmodel and GIR
Metocean assessment design level

Floating Lidar Metocean campaign

Q4 2023

Q3 2024

Q3 2024

Q4 2024

Q3 24/Q4 25
2022-2024

®
Complementary ﬂm—m
Roadmap Offshore
Wind Energy © Tenmoodeniance
to achieve around 21 GW in 2030 = s )

(7) Nederwiek

Kust (noord)

®

? - .4

Umuiden Ver
@ | 4
Hollandse
Kust (west)

2
Hollandse
Kust (2uid)

Legend

Roadmap Offshore Wind Energy 2030 (11 GW)

‘ Complementay Roadmap Offshore Wind
Energy 2030/31 (10.7 GW extra)




Nederwiek II-III -

> Geophysical survey ongoing

Permit tender 2026

> Geotechnical survey final decision tender

> Integrated Groundmodel and GIR tender phase

> Metocean assessment design level

> Floating Lidar Metocean campaign

Q3 24/Q4 25
2022-2024

Complementary
Roadmap Offshore
Wind Energy

to achieve around 21 GW in 2030

(@) Nederwiek

®
Umuiden Ver

Hollmd@sz ’

Kust (west)

Hollandse
Kust (noord)

()

Hollandse
Kust (zuid)

Legend

Roadmap Offshore Wind Energy 2030 (11 GW)

’ Complementay Roadmap Offshore Wind
Energy 2030/31 (10.7 GW extra)

®
. Doordewind

® Ten noorden van de
Waddeneilanden




What's next (on procurement)?

Q2 2023

>

>

>

Groundmodel Nederwiek Noord and HKW VIII
Geophysical survey Doordewind

Certification Nederwiek

Q3/Q4 2023

>

>

Morphological and scour study Nederwiek
Client representatives GT Nederwiek Noord
Client representatives GP Doordewind
Metocean campaigns Search areas

Geotechnical survey Doordewind

Complementary
Roadmap Offshore
Wind Energy

to achieve around 21 GW in 2030 -

(7) Nederwiek

muiden Ver
@
Hollandse ’
Kust (west)

Hollandse

Legend

Roadmap Offshore Wind Energy 2030 (11 GW)

’ Complementay Roadmap Offshore Wind
Energy 2030/31 (10.7 GW extra)



Webinars IJmuiden Ver

Integrated Ground Model 15 June 2023

2 parts:

- Presentation of the principal features of the Integrated
Ground Model

- Presentation of key geotechnical parameters

Metocean campaign 21 September 2023

Metocean assessment 28 September 2023




Netherlands Enterprise Agency

Wind Farm Zones v Calender News More information
w e Nethertands Enterprise Agency

Home Wind Farm Zones v Calender News

Explore the Umuiden ver Wind Farm Zone (IJVWFZ) database on soil-related site data to access valuable resources on geotechnical surveys,
1, seismic data, ground models, geophysical surveys and geological desk studies.

morphody ics and scour g
As the studies are still being conducted, please check the ‘List of all reports and other deliverables’ on the lJmuiden ver General Information page for the
latest updates and additions to the data set.

Stay up to date

The information in the documents on this webpage is valid at the time of publishing (see month/year). Updates will be published in the ‘Revision and
Q&A Logs' on the UVWFZ General Information page. You can use the Revision Log to ascertain the most recent document versions and the alterations
made compared to previous versions.

Goto

General Information Wind & Water

UXO Desk Study Umuiden Ver Archaeological Desk Study

Report - UXO desk Study - REASeuro Report - Archaeological Desk Study - Periplus Archeomare

GIS - UXO Desk Study - REASeuro GIS - Archaeological Desk Study JV - Periplus

Geological Desk Study JV Archaeological Assessment Phase Il

Report - Geological Desk Study 1V - Arcadis.pdf Report - Archaeological Assessment of Geophysical Survey - Periplus
Archeomare
GIS - Geological Desk Study UV - Arcadis




Website

Filter

Rijksdienst voor Ondernemend
Nederland

B Files

Admin Panel > Files

Published Chapter
Al © Published Not published Soil -

Study Extension

All All

Classification Sensor

Report Processed data @ Rawdata | All
All

Rijksdienst voor Ondernemend
Nederland

B Files

Admin Panel > Files

Filename Published Chapter Study Extens...
Soil - Sidesean Sonar - Raw d... Soil None RAR

With selected (0):

Size

24bytes Jun7,4:19 PM Raw data Sidescan sonar a ﬂ

Magnetometer
Sidescan sonar
Multibeam echo sounder

B Explorer @ Help 4 Admin Panel v Joep Sauren ~

Keyword(s) Y Filter (d)

Updated ~  (Classification Sensor Actions 1:20 PM Raw data Magnetometer

1:19 PM Processed data Multibeam echo so... @ B
1:19 PM Processed data Sidescan sonar E B
e e 119PM  Rawdata Sidescan sonar o]/ ]n]

6 results found

1 result found

English  Nederlands




Offshore hyd rogen

Laura Jansen
Ministry of Economic Affairs ‘and Climate Policy
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Prepare

for the future

Legend
EEZ

——— Offshore Power Corridor
Power Corridor 1

~—— Power Corridor 2
Onshore Power Grid

~—— Hydrogen Infrastructure

O Offshore Energy Hub

Offshore Wind Zone

DE

Q

What: targets in National Energy System Plan

Where: wind areas in Partial Review North Sea
Program 2022-2027

How: hubs in Energy Infrastructure Plan North

Sea 2050
Connect: landfall (H2 and electrons) in VAWOZ
and PAWOZ
Prepare:
> Research
> Innovation
> Offshore hydrogen demos
> Ecology and safety
> Legal and policy framework



Planned demonstration projects

What <100 MW +/- 500 MW
How Elektrolyser ‘add on’ to existing or ‘New’ windfarm + elektrolyser
planned windfarm
Infrastructure T.b.d. Same pipeline as future, large-scale
H2-transport
When Tender: T.b.d. Tender: T.b.d.
Operational: 2026-2028 Operational: 2031
Where T.b.d. Preferred location: Ten Noorden van de

Waddeneilanden (TNW)



Partial Review of the North Sea P ogra nte-and
- spatial integration of offshore ma ng and wind energy

Joost Vermeulen
Ministry of Economic Affairs and Climate Pollcy




VERIISSEL =
-

o :}
%

7
. Sl
- Exploration licence
S E Production licence

7 Exploration licence, production licence applied i

Exploration licence applied E/

Olie & Gas Bron: NLOG

Legenda e Licences with vertical restriction

Productie Platforms - Shallow open, deep exploration licence

: :3““3: Qib“’ik geseid  Shallow open, deep production licence
n gebrui

® TenneT platforms [j Shallow production licence, deep open

— Indicatieve clearway e,

1 Windenergiegebieden onder de Routekaart 2031 amw

Gebieden in de scope van de Partiéle Herziening :

1 Overige zoekgebieden Hkm

e (V)

De creative commons license 4.0 is van toepassing op dit materiaal.
) date: 2023-05-04 mapnr: 202305040

Deze kaart is op it il in april 2023. Hoewel de grootst mogelijke zorg is besteed aan het samenstellen
van de kaart, kan de Rijksdi voor niet jk worden gesteld voor welke schade dan ook,
i it i en/of i ie. De besluiten over windenergie gebieden zijn nog niet definitief.




International developments g pol \7; u_da_'t‘e =

Emelie de Wagt _
Ministry of Economic Affairs and Climate Pollcy




International developments - off ore gr|d

Saskia Jaarsma
TenneTl
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8 Target grid & offshore
hub development



Towards a meshed offshore grid with energy hubs
Hub functions and lay outs

An energy hub is an offshore energy node that performs at least two of
three functions:

» Collecting energy, e.g. from different wind area’s

« Connecting offshore grids in different countries (hybrid interconnectors) and/or
wind areas (interlink)

« Converting energy, e.g. between electricity and energy carriers such as
46 8 June 2023 hydrogen T
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Towards a meshed offshore grid with energy hubs
From radial connections to hubs

Radial Connections

/. DOffshore wind generation
Transmission capacity
Offshore platfarm

Interconnection capacity

Hub Connections

Offshore wind generation
Transmission capacity
Hub

w  Hub with P1G

PtG units

8 June 2023 &&T1enner




« Presentations and Q&A's will be published on offshorewind.rvo.nl
* Questions? woz@rvo.nl




