
INTEGRATION OF 
OFFSHORE WIND IN 
THE ELECTRICITY GRID

Peter Markussen

Energinet Associated Activities



Dok. 19/10007-1

THE ENERGY BACKBONE

We operate and develop the transmission 
grids and gas pipelines in Denmark

ENSURE BALANCE 

We have the day-to-day and long-term 
responsibility for the overall electricity and 
gas system in Denmark

WORKING FOR THE SOCIETY 

We are owned by the Danish Ministry of 
Climate, Energy and Utilities

.

GREEN ENERGY FOR A 

BETTER WORLD

VISION



HOW TO INTEGRATE
OFFSHORE WIND

PARTNERSHIPS 
AND 

COOPERATION

ESTABLISHED TOOLS 

• Strong grid and interconnections 

• International electricity and gas markets 

• Specialised analyses and models

• Long-term planning 

• Connected system development

• Sector coupling (electricity, gas, heating, transport, 
ptx) 

• Market incentives and operational optimisation

• New players and partnerships 

NEW TOOLS
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North Sea Offshore Wind (GW) STRONG GRID AND CROSS BORDER EXCHANGE



COMMON EUROPEAN
ELECTRICITY MARKET

1999: Scandinavian markets coupled 

2006: Market Coupling Belgium, 
Netherlands, France

2008: Coupling Central West Europe, 
Central Eastern Europe

2008: Coupling Central Western Europe 
and Nordics

2011: UK coupling

2014: Coupling North West Europe

2015: Full European Market Coupling

2018: Intraday Central Western 
Europe/Nordic Market Coupling

Annual average Day Ahead prices, 2019



LONG TERM NATIONAL AND EUROPEAN PLANNING

January 2020Transmission System Planning 6

European Ten Year Network Development Plan, TYND-P
(facilitated by ENTSO-E, European Network Transmission System 
Operators- Electricity)

National development plans

Two year integrated
process



ENERGINET EXPERIENCE WITH OFFSHORE WIND TOPOLOGIES

Horns Rev III
2019
407 MW

Kriegers Flak
2021
605 MW

Future solutions



NORTH SEA WIND POWER HUB
- INTERNATIONAL 

COOPERATION

ENERGY ISLAND

- LARGE SCALE
SOLUTIONS

SECTOR COUPLING

- INCREASING VALUE
FROM ELECTRICIFICATION

FUTURE SOLUTIONS FOR AFFORDABLE INTEGRATION



ALL SOLUTIONS NEEDED 
– AND FRAMEWORK FOR EFFICIENT EXECUTION 

Power-to-xStorage Flexible 
consump-

tion

Grid/ 
exchange

Operational 
cooperation

ForecastsInter-
national
markets

Inter-
national

regulation

THE ENERGY TRILEMMA
TECHNICAL SOLUTIONS

FRAMEWORK CONDITIONS

GREEN 
ENERGY

AFFORDABILITYSECURITY OF 
SUPPLY



QUESTIONS

Peter Markussen, pmr@energinet.dk

Thank you for 
your attention

Video _ green energy for a better world

https://youtu.be/n0Kw5GjNDNc

