
!

Green electricity innovation - 
Transformation of the Danish energy 

system to a non-fossil fuel system in 2050 
Green Electricity Innovation Forum, Guangzhou 10 

November 2012 
 

Kaare Sandholt 
Chief Expert 

China National Renewable Energy Centre 



!

Transitions of the Danish energy 
sector 
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Background for the current Danish Strategy 
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Two challenges and an opportunity 
for future energy policy 

Opportunity 
•  The growing global 

demand for new, 
clean energy 
technology 

Challenges 
•  Energy security of 

supply under 
pressure 

•  The need to curb 
global warming by 
reducing GHG 
emissions 
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…by improving 
energy efficiency   
 
…in order for more 
energy services to be 
satisfied with less  
energy  
 
…based on 
renewable energy 
sources  

The challenge is to make these 
columns approximately the same 

size… 
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A clear strategy 

 
 
 
 
 
 
 
 
 
 
 
 

A clear strategy 
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A clear strategy With 
flexibility 
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A three-track transition – reflecting 
technological maturity, prices and 

infrastructure lifetimes 
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The Danish government´s 
milestones 
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Consumption of fossil fuels in 
Denmark 
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Promoting electrification and 
smart grids 
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RE for electricity and heat 
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Cost-effective green transition 
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Electricity production by source 
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Consumption of fossil fuels and 
RE (PJ) 
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Benefits and costs 
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Development of PSO-financing 



!

 Instruments to effectively integrate large amounts of 
fluctuating renewable energy in the power system 

50% ? 

50% Wind  

 Smart Grid to implement intelligence 
in the power system 

Production Instruments 

 Strong transmission grid and 
interconnections - and well 
functioning energy markets 

 

 Flexibility in production and 
consumption. Close integration 
with the heat, gas and 
transportation sector 

+

+By 2020 
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Offshore wind farms 

available sites for 4.6 GW 
offshore wind power 
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Development of the transmission grid  

•  Interconnector projects 
•  Reinforcement and reconfiguration 

of transmission grid 
•  Last new overhead line 
•  Underground cabling 

•  Combined offshore wind farm 
connection and interconnector  
•  First offshore grid! 

Preparing for 50% wind power 
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Straw and wood for CHP – in 
existing coal fired power plants 
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A flexible power and heat 
system 

Wind  Wind 
turbine Power 

Electric 
boiler 

Fuel CHP  
 

Heat pump Heat 
storage 

Fuel Heat boiler Heat 
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Integration of energy systems  
– synergy between gas and electricity 

•  Substantial storage capacity in the gas system 
Competitive peak-load capacity from RE-Gas  
Optimal use of bio resources  

Preparing for 50% wind power 

4 October 2012 
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50% of electricity demand	


Coherent and flexible energy systems 
 

Electric vehicles 

electricity 

energy 

⇒	


Preparing for 50% wind power 



!

28 

 Smart Grid – puzzle  
to the future RES 
electricity system 

 Smart Grid is 
the future 
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EDISON – Large scale EV project in Denmark  
Electric vehicles in a Distributed and Integrated market using Sustainable energy and Open Networks 

Electric 
Vehicle 

Power 
Exchange 

Balance 
Responsible 

Power Dealer 
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EcoGrid EU –  a prototype for the future energy system 

•  Demonstration of an electricity 
system with more than 50% 
wind power and demand 
flexibility to optimize the 
utilization of RES 

•  Bornholm is a unique place for 
testing  

•  2.000 costumers will participate 
•  Test of a 5-minute local 

markets 
•  Test of new market products 
•  Co-operation with other Smart 

Grid projects on the island 
•  Local support – Bright Green 

Island vision 

Preparing for 50% wind power 



!

The modern energy system 
A strong 
international 
transmission grid 

to trade and balance in a wide geographical area  

Efficient 
international 
electricity markets  

with clear price signals and trading close to real-time 

Coherent energy 
systems 

electricity, gas, heating and transportation - to increase flexibility 
and economic efficiency and reduce environmental impact 

High flexibility in 
generation and 
demand 

with technical connection requirements for all resources – Grid 
Codes  

A revised power 
system control 
architecture  

improved control and observability of distributed resources - 
SmartGrids 

Efficient solutions through Pan-European coordination! 
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Thank you for your attention J 


