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Running out of Space? 
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Limits to Green Growth
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Klimaschutzpaket 2030

40% less CO2 in 2030 

65% RES electricity
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Complete Decarbonization in 2050

Klimaatakkoord 2030

49% less CO2 in 2030 

70% RES electricity



North Sea Wind Outlook 

4

Bigger role for Offshore Wind
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North Sea 2050 Vision

180 GW?



Cooperation…
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Lessons Learned & Synergies

- Engineering, Planning & 

Construction

- Better Project Management

- Standardization

- Combined Purchasing Power

- Lower Maintenance & Overhead 

Expenses

- Offshore (spatial) Masterplan

- Sustainable Liability & Risk Rules



… pays off

2013 Reference year

Average windfarm: 15ct/Kwh

 wind farm cost: 12,5 ct/Kwh

 grid connection cost: 2,5 ct/Kwh

1,5 ct/Kwh

Source: Algemene rekenkamer, Focus op kosten windenergie op zee,  2018

Algemene Rekenkamer confirmed 40% cost reduction on offshore 

connections

DNVGL: Offshore TSO 

model is cost-efficient

Source: DNV GL report ‘Cost of offshore transmission’, published 27 June 2019



Requirements more Offshore Wind 

• Decisions 8 years ahead 

(routekaart 2030)

• Modular 2 GW 

expansion steps

• Pro-active electrification 

in coastal zones

• Onshore grid expansion 

incl. DC to load centers 

and interconnectors

• Power-to-Gas
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Electrification O&G platforms 

…should be part of the solution



Power-2-Gas / Hydrogen

• Complete electrification is no option

• A complementary gas system provides flexibility & stability to the 

electricity system

• Electricity based gases allow for “greening” non-electrifiable sectors & 

industrial processes
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“ElementOne” 100 MW



„Norddeutsches Reallabor“ 
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ElementOne

Norddeutsches Reallabor – Hubs in & around Hamburg focus

on cross-sector usage of hydrogen & urban quarter

transformation
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E-Bridge Consulting: Wasserstofferzeugung in Kombination mit Offshore-Windausbau, Nov. 2018

Study commissioned by Deutsche Shell Holding GmbH, Siemens AG and TenneT TSO GmbH

Hydrogen – A way forward (I)

Full load hours

€/kg H2

CAPEX

O&M

Power Price

What counts:

CAPEX, Utilization & Power Price 

Scale

Economies

Conversion

efficiency

Optimized

Utilization
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Parameter Tender Model

Tender subject MW offshore wind with

minimum H production

Premium EURO/kg Hydrogen

Duration 20 years

Selling market No determination

Connection onshore

Power 

transport

To be realized by TSO

E-Bridge Consulting: Wasserstofferzeugung in Kombination mit Offshore-Windausbau, Nov. 2018; study commissioned by

Deutsche Shell Holding GmbH, Siemens AG and TenneT TSO GmbH

Hydrogen – A way forward (II)



In a nutshell
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Ambitious climate

goals & limits to

green growth

suggest even more

offshore wind

Electrifying the North Sea requires a 

new level of x-border cooperation. 

Good news: X-border cooperation 

pays off!

Integrated system development

is the key: Onshore/Offshore & 

Power/Gas

How to bring Hydrogen 

to the market in time & 

as cost efficient as

possible? 

Cooperation - The 

Netherlands & Germany 

to take the lead?5
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www.gasunie.nl  / www.tennet.eu 
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TenneT is a leading European electricity transmission system operator (TSO) with its 

main activities in the Netherlands and Germany. With approximately 22,000 kilometres of 

high-voltage connections we ensure a secure supply of electricity to 41 million end-users.

www.tennet.eu

Taking power further


