evelopment and Role
of Flexibility in the
Danish Power System

- Solutions for Integrating 50% Wind and Solar,
and Potential Future Solutions for the
Remaining 50%



AGENDA

Development of VRE share and energy system in DK
Status of the electricty mix and sector-coupling and flexibility
VRE does not compromise system secuity.

Expectation to the future development of VRE
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In the 1970s, the oil crisis
forced us to take a long,
hard look at ourselves...
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..SINCE A LOT HAS HAPPENED

Wind farms (MW) Centralised power plants (MW) D tralised and i
¢ Cffshore wind, 5-40 e 50,0-100.0 + 20200
¢ OCfishorewind, 40400 @  100,1-500.0 ®  20,1-1000
9 Onshore wind, 2-40 ® 500.1-10000 ® 100.1-1100
0 ~—— Transmission lines, 400 kV

Onshore wind, 40-75 . 1000,1-1500
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connections only illustrative ‘i#‘
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Green transition and the increasing share of VRE
5 main categories of flexibility and role of the market
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Year

2000-2004 2005-2009 2010-2015 2016-2020 After 2020

Flexible thermal power plants
Utilisation of interconnectors

Forecasting and scheduling systems

Sector coupling
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SECURITY OF SUPPLY NOT COMPROMISED

Historic and future development of security of supply and share of VRE
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Why Denmark?

Electricity prices excluding VAT and taxes in EU, 2019 H1

£ /MWhH
200 Costs
150 Average € 97.7/MWh Consumer prices
100 v of electricity are

below average in
Denmark incl. grid
tariffs
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FLEXIBILITY FROM THE ENERGY MIX
A RANDOM WEEK — NOVEMBER 17-23, 2020
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World’s First Energy Islands

Green power plants at sea

Energy Hub WEST
First phase: 3GW
Long run: 10GW

Energy Hub EAST
First phase: 2GW

Installed capacity 07/2022

®mLarge CHP

® | ocal CHP

m Offshore Wind
® Onshore Wind
® Solar Power

| |nterconnector

Page 9



Reaching Net Zero

Direct Electrification

Roll-out of market ready Scaling and Buildout of Society running on
technologies maturation infrastructure electrification

Technology Development Indirect Electrification
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Flexibility in the system

Incentives through price
signals

District heating and
electrification play a key
role in providing flexibility
VRE does not compromise
system security

Pushing the boundary




Thank You




