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Electricity grid  
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Europe is in the middle of a historic transition of the energy system  
-  Denmark has a leading position  
Å By 2020, wind power must constitute 50% of the electricity consumption ;  

in 2013 it constituted 32%.  
 

Å By 2050, Denmark must be 100% fossil - free . 
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The electricity market  

 

 

 

 

 

 

 

 

Spot market :  

One electricity price per region  

Focus is on demand and supply in region  

Focus is not on network bottlenecks inside regions  
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 Spot market  

 

 Day ahead  

  

Elbas  market  
 
 

 Intra day  

 Regulating  
Power market  

 
 Intra hour  
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Spot market  
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Unit commitment problem  
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 Demand vs. supply  
 
 Objective : minimize  
costs  
 
 Who produces what?  
 And when?  
 
 When are units on and 
off (commitment)  
 
 What are the energy 
prices?  
 
 Is all demand met?  
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Sifre : Simulating Flexible and 
Renewable Energy Sources   

 

Å Challenge of the future energy system  

Å Fluctuating renewable energy sources  

ÅIntegration of different energies (heat, electricity, gas é) 

Å Flexible demand: electric vehicles, price dependent 

consumptioné 

 

 

 

 

Dato -  Dok.nr.  9 



Gode råd:  
 
Modtageren vil høre 
din præsentation, ikke 
læse slides.  
 
Brug notefeltet som 
hjælp til at huske, 
hvad du vil sige.  
 
Har du behov for, at 
modtageren skal huske 
vigtig information, så 
lav faktaark og del ud.  
 

Modeling the energy system, Sifre  

 

 

 

 

 

 

Area . Energy/fuel area: E.g. Electricity in DK1, or Coal  

Production unit . Energy converter. E.g. power plant  

Storage . Stores energy: E.g. heat accumulator or battery  

Interconnection line.  Connects two areas of same energy 

type. Typically electricity, e.g. DK2 and Germany ( Kontek )  
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Areas  Production  units  Storages  Interconnection   
lines  
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Other components and functionality  

Å Electric vehicles  

Å Flexible demand (load shift and price cut)  

Å Emission reduction  

Å Taxes and subsidies  

Å Outages and maintenance planning  

Å Production units details: efficiency, fuel mixes, cold and 

warm starts, etc.  
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Sifre  

 

Input            Method            Output  
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 Energy system  

 
 
Production units,  
Fuels,  
Demands,  
Interconnection lines,  
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Formulate as MILP  
 
 
 Simulation algorithm,  
 Gurobi  

Behavior  of entire  
energy  system  

 
Energy prices, 
Production patterns , 
Demand behavior , 
Export,  
I mport,  
é  
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Challenges  


