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Agenda  

The Danish power system -  in brief  

Efficient integration of wind power  

- Transmission grid  

- Market  

- Flexibility -  generation and demand  

- Integration of all system usersô actions (Smart Grids) 

- and still have a high Security of Supply  

Conclusions  
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Denmark between the central European thermal  
system and the Scandinavian hydro - dominated system  

NORDEL 

UCTE 
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Power balance  
July 1st. 2010  

Two synchronous areas  

Primary  power station  

Local CHP plant  

Wind turbines  

950/1000 MW  680/740 MW  

550 MW  

950/1500 MW  

Consumption    1400 -  3700 MW  

Primary power stations        3400 MW  

Local CHP plants                  1700 MW  

Wind turbines                  2740 MW  

Consumption         900 -  2700 MW  

Primary power stations       3800 MW  

Local CHP plants               650 MW  

Wind turbines               885 MW  

West:  

East:  

4400 MW  

1535 MW  

1300/1700 MW  

import / export [MW]  
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Wind power exceeds hourly demand  
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Wind Energy coverage  in DK West: 
24%  
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EU-goals (20/20/20): Denmark is to achieve a 30% renewable 

energy share: a large part is expected to take place in the 

electricity system  

Long term declaration of target: Denmark independent of fossil 

fuels by 2050  

From 2010 -2012 additional 1,300 MW wind power to be 

integrated into the electricity system ~ + 40%  

By 2025 the challenge is an electricity system with 50 % 

renewable electricity -  primarily wind  

 

The challenges  of the Danish Electricity System  
-  from EU target 20 - 20 - 20 to national targets  
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Efficient integration of wind power  

 

        A strong international transmission grid  

 

  

Smart Grids/integration 

of usersô actions 

 

Market based mobilization of flexible resources  

(+transport, heat)  
and an effective  

market  
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     A strong transmission grid with interconnectors  
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Reinforcements of the transmission grid and 
interconnectors  

Planned/realized  
Analysed  
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Need for grid planning on European level!  

EWIS ï a common study of all synchronous areas 
within Europe  
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MARKET COUPLING in progress  

 

ÅEMCC (European Market coupling) 
between the Nordic Countries and 
Germany since 2009 

ÅAdditional coupling with France and 
Benelux by 9 November 2010 
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MARKET COUPLING  
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Price difference DK / SE Ą GE Price difference GE Ą DK / SE 

right quadrant wrong quadrant 

MWh/h 

û/MWh 

DK1 - GE 

DK2 - GE 

Data from June to August 2010 (01.06. ð 11.08.2010)  

(adverse flows in quadrant 2 and 4 marked with red traffic light).  
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0,20 û/MWh-corridor (not regarded as adverse flow) 
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Limitations of EXPLICIT AUCTIONS  

Data from December and January 2009 (29.12.08 ð 31.01.2009) 
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Market based mobilisation of all flexible resources  

MW 

ú/MWh  
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The importance of flexible (price dependent) demand  

ú/MWh  

MW 

Save the last  

power plant  

Increase the value of wind 

power and replace fuel  

Light Wind  

Strong Wind  

Strong Wind  Light Wind  
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Electricity

Gas & Oil -

other sectors

District Heating

Transportation

Coherent energy systems  
-  new means of integrating wind power  

18 TWh wind ~ 50% of electricity demand  

including individual heating  
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Smart grids -  Active monitoring and integration of 

usersô actions  
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Smart Grids 
 

 

Markeder

Drift og overvågning
Serviceudbyder

Kunde

Distribution

Transmission

Produktion

Kommunikation

El-net

Smart 

Grid 

Smart grids are intelligent power systems, that can integrate all 
usersô actions (producers, consumers, prosumers) thereby 
providing a secure, economical and efficient electricity supply.  

Power Grid  
Power Grid  

Communication  

Power Grid  

Communication  

Production  

Markets  

Customer  

supplier of services  

Operation and monitoring  

Transmission  
Distribution  
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Electronic equipment 

(monitoring and control) 

becomes cheaper  

More fluctuating power 

production  

(wind, photovoltaic)  

More potential flexible 

consumption  

More hours with low power 

prices due to more wind 

power -> Hours with low 

prices -> Expensive to keep 

central power units in 

operation for securing the 

system stability  

 

It makes sense to 

make the power 

system more 

òintelligentò  

=> Smart Grid 

Trends with impact on value of Smart Grid 
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EXAMPLE  

    Need for Smart Grid for 

integrating electrical 

vehicles?  

 

A road with 50 residential houses  

3-8 houses can charge an 

electric vehicle if done 

unintelligent and during peak 

hours  

All  50 houses can charge an 

electric car if done intelligent  
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Electric vehicles ï simple or intelligent charging  

Intelligent Charging  Simple Charging  



26  UWIG Fall Technical Workshop -  October 2010, Quebec City  

Smart Grid: A sound socio economic case.  

Focus on integration of domestic heat pumps (300.000) and electric vehicles (600.000) by 2025 

Total 

-7,7 

Benefits Investments 

-7,7 

Smart Grid har en samfundsmæssig meromkostning på cirka 1,6  

milliarder kroner imod 7,7 milliarder kroner ved traditionel netudbyning 

Samfundsøkonomi i milliarder kroner 

8,2 

Investments 

-9,8 

Total 

-1,6 

Benefits 

Benefits from Smart Grid 
NPV in billions DKk 

1,7 

4,1 

1,6 

2,1 

Components for securing system stability 

Reinforcement of distribution grid 

Electronic control at consumers 

Measuring equipment in grids and at consumers 

Software, monitoring and control at TSO/DSO 

4,4 

2,4 
1,4 

Saved costs for regulating power and reserves 

Saved power production costs 

Reduced costs for reaching energy saving targets 

Investment in Smart Grid 
NPV in  billions DKK 

Total = 9,8 Total = 8,2 

0,3 

Smart Grid has a socio economic net cost of 1.6 billion DKK compared to 
7.7 billion DKK for a traditional grid development  
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Conclusions  

A strong national and international transmission grid  

- trade and balance in a wide geographical area  

Efficient international electricity markets   

- clear price signals and trading close to real - time  

Flexibility in generation and demand  

Coherent energy systems  

- increase flexibility and economic efficiency  

 and reduce environmental impact ï electricity, heat and 
transportation  

A revised power system architecture  (Smart Grid)  

- integration of all usersô actions 

Focus on security of supply  

 

 

 

Efficient integration of large - scale wind power by:  
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Horns Rev  

Thank you !  

 

www.energinet.dk  


