
Abstract

The market value of variable renewable energy sources (VRE) such as wind and solar 
decreases at increasing shares of the respective generation type. The hypothesis of the 
present contribution is that this effect can be mitigated by increasing the flexibility of the 
underlying power system. To verify and quantify this hypothesis, a MILP market model is used 
to assess the impact of different flexibility options, namely energy storage, international 
network transfer capacities (NTC) and increased flexibilities in the conventional power plant 
fleet, on the market value of renewables in Central and Northern Europe.  
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2015 historical data from Open Power System Data [14] 

Own calculation based on historical generation from 
Open Power System Data [14] 

EEX Transparency, data for Germany 2015, data 
processing by Philip Beran [15] 

Own calculation based on historical generation from 
Open Power System Data [14] 

Own calculation based on historical generation from 
Open Power System Data [14] 

ENTSO-E, TYNDP 2018 dataset 
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ENTSO-E Transparency Platform [17] and IRENA database [18] for historical data, 
ENTSO-E TYNDP for future years [16] 

2010: ENTSO-E NTC Summer Values 2010 [19] 
2020, 2030: ENTSO-E Transparency Platform [17] [17, 19] 

Data collection from various papers and studies [20–22], detailed overview in the A 

Currently installed storage capacities (in MWh) taken from an assessment by the JRC 
of the EU Commission [18]; Maximal generation (in MW) taken from ENTSO-E [17] 

ENTSO-E TYNDP data for 2020 [16] 
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IEA Wind TCP Task 26: Impacts of Wind Turbine Technology on he System Value of 
Wind in Europe
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Dispa-SET 2.0: Unit 
commitment and power dispatch model

Dispa-SET’s documentation: DispaSET 2.2dev documentation. 

Open Power System Data: Data package time series. 

A parsimonious model for the complex German electricity system – what 
lessons to be learnt. 

TYNDP 2018. 

Transparency Platform. 

Data and Statistics - IRENA REsource: Data Download. 

NTC Values Summer 2010. 

Flexibility in thermal power plants: With a focus on existing coal-fired 
power plants

Applied Energy

Modellgestützte Bedarfs- und Wirtschaftlichkeitsanalyse von Energiespeichern zur 
Integration erneuerbarer Energien in Deutschland
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