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INTEGRATION OF
OFFSHORE WIND IN
THE ELECTRICITY GRID
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ENLERGINET

THE ENERGY BACKBONE

ENSURE BALANCE

WORKING FOR THE SOCIETY

&

VISION

GREEN ENERGY FOR A
BETTER WORLD

— ELECTRICITY TRANSMISSION GRID
GAS TRANSMISSION GRID




HOW TO INTEGRATE
OFFSHORE WIND

ESTABLISHED TOOLS

 Strong grid and interconnections
* International electricity and gas markets
 Specialised analyses and models

* Long-term planning
NEW TOOLS

e Connected system development

 Sector coupling (electricity, gas, heating, transport,
ptx)
* Market incentives and operational optimisation

* New players and partnerships

PARTNERSHIPS

AND
COOPERATION
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COMMON EUROPEAN
ELECTRICITY MARKET

. Scandinavian markets coupled

: Market Coupling Belgium,
Netherlands, France

. Coupling Central West Europe,
Central Eastern Europe

: Coupling Central Western Europe
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Source: ACER calculations based on data by the European Network of Transmission System Operators for Electricity (ENTSO-E).




LONG TERM NATIONAL AND EUROPEAN PLANNING

National development plans

Existing grid at the end of 2017

Possible grid structure in 2040

National plans

Nordic Plan

(EC) 72/2009
Law on Energinet

Nordic
Council of Ministers

2 Regional ENTSO-E Plans
including Denmark
(RGNS, RGBS)

ENERGINET

European Ten Year Network Development Plan, TYND-P

(facilitated by ENTSO-E, European Network Transmission System
Operators- Electricity)
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ENERGINET EXPERIENCE WITH OFFSHORE WIND TOPOLOGIES

OFFSHORE WIND FARMS IN DENMARK

20 years of experience at sez

A03
17 MW

Horns Rev Il
2019
407 MW

Future solution



FUTURE SOLUTIONS FOR AFFORDABLE INTEGRATION

NORTH SEA WIND POWER HUB ENERGY ISLAND SECTOR COUPLING
- INTERNATIONAL - LARGE SCALE - INCREASING VALUE
COOPERATION SOLUTIONS FROM ELECTRICIFICATION

SIENneT




Al_l_ SOLUT'ONS NEEDED ENERGINET
— AND FRAMEWORK FOR EFFICIENT EXECUTION

TECHNICAL SOLUTIONS

Grid/ Storage Power-to-x Flexible
exchange consump-

GREEN tion

ENERGY

Inter- Operational Inter-
national cooperation national

: markets regulation
SECURITY OF AFFORDABILITY :

SUPPLY




Thank you for
your attention @



https://youtu.be/n0Kw5GjNDNc

