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Offshore Wind
Powering a clean, 
independent future



We also draw attention to the following safety measures in case 

of evacuation of the premises.

A moment 
for safety

Together we provide a safe 
working environment. We learn 
from mistakes and sharing 
ideas, concerns and asking 
questions are a matter of course.

Follow the escape 

route as indicated

Use the stairs

instead of the lift

Go to the

assembly point

Follow the instructions 

of the in-company 

emergency responder
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We design, build and operate the 

offshore grid, working together with 

almost 700 employees from offices in 

Arnhem, Eemshaven, Maasvlakte, 

Borssele, IJmuiden and also in Butan 

(ID), Malaysia and Singapore.



The North Sea is our green engine,  

with offshore wind as the strategic 

backbone of an Affordable, Clean and 

Independent energy system.
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Total installed wind capacity 

of 6.1 GW in Dutch 

North Sea in 2028

Dutch
Targets

2033 23 GW  

2040 30 - 40 GW

2050 70 GW

Offshore grid

connections

7 in operation and

8 planned



TenneT C2 - Internal Information

Where we come from - Timeline Dutch Offshore Wind + Offshore Grid

Policy <2013

• No timeline

• No centralized planning

• No offshore grid operator

• ~1 GW

• ~4% of current electricity consumption



Insert or replace image

1. Optionally delete the current 

image by clicking on the image 

and pressing delete.

2. Place a new image by 

clicking on the small image icon.

3. Now browse and select your own 

image.

To crop the image differently, 

right-click on the image and 

choose Crop. 

Select and drag one of the corner 

circles (while pressing the Shift key 

on your keyboard) to resize the 

image.

Click and drag the image (while in 

Crop modus) to choose a different 

cut-out.

Sometimes the image is placed 

above your text. Right-click on the 

image and choose Send to Back and 

Send to Back again.

Reduce file size

Prevent big file sizes by 

compressing your images. Double 

click on any photo (except title 

slides) and click Compress Pictures.

1. Choose Print (220 ppi) 

in case of screen-prints

2. Choose Web (150 ppi) 

for all other images

3. Un-tick ‘Apply only to this picture’ 

if you want to compress all the 

images in your presentation 

4. Click OK
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Government 
Provides permits, subsidy 

and grid connection Tender per site 
Determines who will be 

the wind farm developer

Pipeline
Steady pipeline

Strategy

Dutch 

government



TenneT C2 - Internal Information
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Task allocation offshore wind - NL

8 TenneT Offshore

National government

• Selects locations for offshore wind

• Conducts site surveys and Environmental Impact Assessment

• Issues permit

• Organises tender for wind sites, including subsidies when necessary

Windfarm developers

• Bid in competitive tender to obtain permit for exploitation of wind site 

• Design, finance, construct and operate the wind farm

• Decommission at end of lifetime

TSO TenneT

• Design, finance, construct and operate the grid connection from offshore wind 

farm to the onshore grid

• Decommission at end of lifetime
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Maritime spatial planning in the Netherlands

• Nature areas

• Shipping lanes, anchor areas

• O&G extraction (incl CO2-storage)

• Cables and pipelines

• Sand extraction

• Military training areas

• Fisheries

• Wind energy areas



TenneT C2 - Internal Information

Where we come from - Timeline Dutch Offshore Wind + Offshore Grid

Policy 2013

• Offshore Wind roadmap 2023

• 4.5 GW 

• ~16% of current electricity consumption

• TenneT offshore grid operator

• +5x 700MW AC

• Borssele - 1.4GW

• Hollandse Kust (zuid) - 1.4 GW

• Hollandse Kust (Noord) - 0.7GW
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Standardisation

Cost efficient

7 x 700 MW

Export cable: 220 kV

Steady pipeline

Aligned planning with offshore 

wind farm

Less impact on environment

700 MW AC



De hoofdtekst heeft 

3 niveaus:

• Gewone tekst (niveau 1)

Arial, 14pt, 80% donkergrijs

• Gewone tekst (niveau 2)

Arial, 14pt, 80% donkergrijs

• Gewone tekst (niveau 3)

Arial, 14pt, 80% donkergrijs

De tekst wordt automatisch kleiner 

naarmate je meer tekst toevoegt. 

Probeer niet kleiner te gaan 

dan 14 pt.

Houd je titels kort en bondig. Ze 

worden niet kleiner naarmate je 

meer tekst toevoegt.

In plaats van tekst kan er door op 

een van de iconen te klikken een 

afbeelding, grafiek, tabel, video, 

audio, SmartArt of diagram worden 

ingevoegd

AC Grid Connection

12



TenneT C2 - Internal Information

Where we come from - Timeline Dutch Offshore Wind + Offshore Grid

Policy 2018

• Offshore Wind roadmap 2030

• 10.6 GW 

• ~40% of current electricity 

consumption

• +3x 700MW AC

• Hollandse Kust (west) - 1.4 GW

• Ten noorden van de 

Waddeneilanden - 0.7 GW

• +2x 2000MW DC

• IJmuiden Ver Alpha – 2 GW

• IJmuiden Ver Beta – 2 GW



TenneT C2 - Internal Information

Where we come from - Timeline Dutch Offshore Wind + Offshore Grid

Policy 2022

• Offshore Wind roadmap 2030+

• ~21.3 GW 

• ~ 75% of current electricity consumption

• +1x 700MW AC

• Hollandse Kust (west) – Gamma – 

0.7 GW

• +5x 2000MW DC

• IJmuiden Ver Gamma – 2 GW

• Nederwiek 1 – 2 GW

• Nederwiek 2 – 2 GW

• Nederwiek 3 – 2 GW

• Doordewind 1 – 2GW 

• In operation by 2033 (current planning)
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By scaling up to 2 GW HVDC:

• 2 platforms instead of 6

• 2 cable corridors instead of 6

• Less disturbance onshore and 

offshore

• Less space needed

Framework cooperation contracts 

securing capacity for 8 Dutch 2 

GW grid connection systems in a 

tight market and driving 

capacity investments by 

suppliers.

2 GW HVDC 
Innovation & standardisation



De hoofdtekst heeft 

3 niveaus:

• Gewone tekst (niveau 1)

Arial, 14pt, 80% donkergrijs

• Gewone tekst (niveau 2)

Arial, 14pt, 80% donkergrijs

• Gewone tekst (niveau 3)

Arial, 14pt, 80% donkergrijs

De tekst wordt automatisch kleiner 

naarmate je meer tekst toevoegt. 

Probeer niet kleiner te gaan 

dan 14 pt.

Houd je titels kort en bondig. Ze 

worden niet kleiner naarmate je 

meer tekst toevoegt.

In plaats van tekst kan er door op 

een van de iconen te klikken een 

afbeelding, grafiek, tabel, video, 

audio, SmartArt of diagram worden 

ingevoegd

2GW DC Grid Connection
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• Collecting the electricity generated by wind 

turbines (via cables from the wind turbines to the

platform).

• Converting the electricity (66 kV) to a higher

voltage level.

• Converting alternating current (AC) to direct 

current (DC) so it can be transmitted through a 

sea cable to the onshore converter station.

Innovative 2GW platform

Main components:

• The supporting structure, the jacket. It is 

usually made of steel and anchored with piles.

• The superstructure, the topside. This is the

converter station which is unmanned but can be

accessed via a helideck for operation and

maintenance.
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The 525 kV direct current cables 

transport the electricity from the 

platform to the converter station 

onshore.

The 2 GW cable configuration 

consists of a bundle of four cables:

• 525 kV DC + pole

• 525 kV DC – pole 

• Dedicated metallic return cable 

• Fibre optic cable 

Bundling is required for installation 

in the near- and offshore section.

Cable
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At the converter station, the 525 kV direct current

arriving via the offshore cable is converted into 380 kV 

alternating current. This is necessary because the

national high-voltage grid also operates at 380 kV 

alternating current.

Main components:

● Converters: Convert direct current into alternating

current (inverters).

● Reactors: Provide 'filtering' to prevent interference

signals from converting direct current to alternating

current, and vice versa.

● Transformers: Convert the voltage from the

converter to 380 kV.

● 380 kV switchyards: The connection to the high-

voltage transmission line of the 380 kV substation.

Converter station
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Offshore Grid Connections 
The Netherlands

1.  Borssele Alpha 700 MW (AC) 2019

2.  Borssele Beta 700 MW (AC) 2020

3.  Hollandse Kust (zuid) Alpha 700 MW (AC) 2022

4.  Hollandse Kust (zuid) Beta 700 MW (AC) 2022

5.  Hollandse Kust (noord) 700 MW (AC) 2023

6.  Hollandse Kust (west Alpha) 700 MW (AC) 2024

7.  Hollandse Kust (west Beta) 700 MW (AC) 2025

8.  IJmuiden Ver Alpha 2.000 MW (DC) 2029

9.  IJmuiden Ver Beta 2.000 MW (DC) 2030

10. IJmuiden Ver Gamma 2.000 MW (DC) 2031

11. Hollandse Kust (west), III 700 MW (AC) t.b.c.

12. Nederwiek 1 2.000 MW (DC) 2031

13. Nederwiek 2 2.000 MW (DC) 2032

14. Nederwiek 3 + LionLink 2.000 MW (DC) 2032

15. Doordewind 1 2.000 MW (DC) 2033

16. Doordewind 2 2.000 MW (DC) 2034
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TenneT C2 - Internal Information

Where we go to- Timeline Dutch Offshore Wind + Offshore Grid

Policy >2025

• Offshore Wind roadmap 2040

• Doordewind 2  +2 GW

• Wind Infrastructure Plan North Sea: 

30 – 40 GW by 2040

• Far offshore 



TenneT C2 - Internal Information

The body text has 

3 list levels:

▪ Regular text (level 1)

Arial, 20pt, 80% dark grey

▫ Regular text (level 2)

Arial, 20pt, 80% dark grey

▫ Regular text (level 3)

Arial, 20pt, 80% dark grey

The text will automatically become 

smaller when you have a lot of text. 

Try not to go smaller than 14 pt.

Keep your titles short and to the 

point. They will not become smaller.
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Challenges

Tight supply 

chain

Challenging 

market 

conditions

Security 

infrastructure

Ecology Onshore grid 

congestion
Lagging 

demand 

development



TenneT is a leading European grid operator. We are committed to providing a secure 

and reliable supply of electricity 24 hours a day, 365 days a year, while helping to 

drive the energy transition in our pursuit of a brighter energy future – more 

sustainable, reliable and affordable than ever before. In our role as the first cross-

border Transmission System Operator (TSO) we design, build, maintain

and operate 25,000 kilometres of high-voltage electricity grid in the Netherlands and 

large parts of Germany, and facilitate the European energy market through

our 17 interconnectors to neighbouring countries. We are one of the largest investors 

in national and international onshore and offshore electricity grids, with

a turnover of EUR 8.4 billion and a total asset value of EUR 55 billion.

Every day our 9,700 employees take ownership, show courage and make and 

maintain connections to ensure that the supply and demand of electricity is balanced 

for over 43 million people. 

Lighting the way ahead together
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Disclaimer

This presentation is offered to you by TenneT TSO B.V. (‘TenneT’). The content of the 

presentation – including all texts, images and audio fragments – is protected by copyright 

laws. No part of the content of the presentation may be copied, unless TenneT has expressly 

offered possibilities to do so, and no changes whatsoever may be made to the content. 

TenneT endeavours to ensure the provision of correct and up-to-date information, but makes 

no representations regarding correctness, accuracy or completeness.

TenneT declines any and all liability for any (alleged) damage arising from this presentation 

and for any consequences of activities undertaken on the strength of data or information 

contained therein.
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