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Investment Analyses  
 

- A new functionality for EMPS* 
 
 
 
 
 
 
 
 
 
 
 

*) no: Samkjøringsmodellen 
ove.wolfgang@sintef.no, Brukermøtet 2013, Trondheim 22. – 23. mai 2013.  
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Traditional approaches 

 

■ Capacities (MW)  
– Specified before simulation 
– Transmission, gas-power, …  
  

■ Investment analysis 
– Run model with/without investment 
– ∆total surplus vs. investment costs  
  

■ Future-year study (e.g. 2030)   
– Too many combinations (technology/MW/area)   
– External forecast, or user-tuning 
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New functionality                                                                   
- profitable investments included step by step  
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Development 

■ Script-based system 
– Developed in 2008 
– Applied in several SINTEF-studies (ref last slide) 

 

■ On-going project 
– Implement in SAMINN  
– Advantage: Lower start-up costs for new users (users & developer)  
– Energinet.dk, Fingrid, NVE, Vattenfall, and LinkS-project (SINTEF) 

 

■ First version is ready for use  
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Investment options  

 

■ Transmission lines 
– MASKENETT.DATA capacities  

 
■ Thermal power units 

– Gas, coal, nuclear, …  
– Units on preference function, ENMDAT 

 

■ Renewable power 
– Wind, solar, and run-of-river  
– Scaling of energy-series (e.g. V30) 
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Inputs 

 

■ All units are specified in dataset from start 
 

■ Extra information  
– Investment objects 
– Initial capacity                (MW) 
– Investment costs            (€ per MW per year) 
– … 

 

■ New input-files 
– TERMISK.XML,  VIND.XML,  LINJER.XML         (opened in Excel) 
– Default-files created if non-existing 
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Outputs 

 

■ Investments  
– Amount (MW) 
– Technology 
– Area 

 

Ex: 2100 MW, gas-power, Belgium 
 

■ Standard EMPS output 
– Prices 
– Production 
– Transmission 
– … 
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Investments 

Capacities Optimal 
operation 

Simulated 
prices 

Investment costs 

Consistency 

short-term 
equilibrium 

long-term 
equilibrium 
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TERMISK.XML                                                            
- default values 
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VIND.XML                                                                   
- default values 
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LINJER.XML                                                                  
- default values 
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INVEST.RES 
Example; file shortened 
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INVEST.SURPLUS                                                                      
Example 
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Example study 

 
■ Data-set  

– "Role of North Sea", KMB *) 

– North Europe, 2020  
– 20/20/20, ENTSO-E, Primes, … 

 
 

■ Investments  
– Transmission lines 
– Thermal power (gas, coal, nuclear, …) 

 

*) Scenario A1, but without external trade 
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Results                                                                                
per iteration, 100 MW steps 
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Search for solution 

 
■ Price-based optimization per investment  

– Will in principle lead to system-optimization 
– Cf. previous slide 
– But could there be several local optima? 

 

■ One simple test: compare two search paths 
– Alt 1: 100 MW steps 
– Alt 2: Default profile 
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Default profile                                                              
reduce by same % in each new iteration 
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Results for economic surplus 
100 MW steps vs. default profile  
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Results for investments 
100 MW steps vs. default profile  

For this test                        
– the same optimum  
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Possibilities for future development 

 
■ Model-determined capacity-retirement 

 

■ Several steps (step-by-step or rational expectations) 
 

■ Uncertainty, e.g. in fuel & CO2-prices 
 

■ Detailed power flow 
 

■ Interactions with other markets 
– Capacity market 
– Renewable subsidy 

 

■ … 
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SINTEF publications 
Transmission capacity expansion studies 
 
Graabak, Wolfgang, Bakken (2013), "Profitable increases in cross border 

transmission capacities in a European power system with large shares of 
renewables", PowerTech 2013 (accepted).  

 

Jaehnert, Farahmand, Völler, Wolfgang, Huertas-Hernando (2012), "Assessment 
of a methodology for transmission expansion planning around the North Sea", 
11th International Workshop on Transmission Networks for Offshore Wind 
Power Plants, November 2012, Lisbon, Portugal.  

 

Jaehnert, Wolfgang, "Transmission expansion planning in Northern Europe in 
2030 - Methodology and analyses Energy Policy, forthcoming.  

 

Völler, Huertas-Hernando, Wolfgang (2012), "Onshore and Offshore Transmission 
Expansion in the European Grid for Large Scale Wind Integration in the North 
Sea",  Proceedings of the 2012 CIGRE session 44, 26 - 31 August 2012, 
PARIS  
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