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ABSTRACT
(1) Overview

Ambitious targets for CO2-emission reduction in Europe will have lasting impact on investments in electricity generation capacity in Europe. New power plants with carbon capture and sequestration (CCS) technology might provide high potential to reduce emissions in electricity markets. The success of CCS is however highly dependent on the development of other technologies in the market as well as political and economical market parameters. Especially the CO2-prices as well as the gas prices have a significant influence on a successful use of the CCS technology. This paper investigates the potential for carbon capture and sequestration up to 2030 under various market conditions. 
(2) Methods

The simulations in this work are based on a linear optimization model of the European electricity generation market. The data base includes the existing capacities of power plants in Europe. The simulation comprises of assumptions on the political development in Europe and Germany and detailed data on generation costs, availability and other technical parameters for both for existing power stations and new power stations to be built in the future. The model is a long-term supply model covering the period up to 2030. It has been used extensively for long-term forecasts of the German and European power plant system and for simulating energy policy measures.
 The scenarios are based on a two year project for the German energy industry.
 

Two scenarios are investigated to determine the impact of long term gas and oil prices on CCS. In one scenario oil prices rise steadily to 75$/bbl2005. In the other scenario prices stay on a considerably low level of 50$/bbl2005 in 2030. Apart from the fuel prices,additional scenarios investigate the influence of the political framework on investments into CCS technology.  The current development of the market including a phase out from nuclear power in Germany is benchmarked against scenarios, addressing a prolongation of nuclear power and the influence of the CO2 market on the development of various technologies. 
(3) Results
The simulations determine the energy generation and demand in Europe and especially Germany up to 2030. The simulation provides installed capacities, energy market prices and the long term development of CO2-prices in Europe in several scenarios. The simulations provides a thoroughly comparison of the scenarios with respect to emissions and the development of CCS power plants.
In all scenarios based on a low gas price development none of the investigated CCS technologies is able to reach profitability. High gas prices and ambitious EU wide CO2-reduction targets are necessary surrounding conditions to foster investments into new CCS plants in Germany. (see figure 1). The potential for CCS-technology also depends on the nuclear phase out in Germany. Competition with nuclear power plants for base load will significantly decrease the investments into CCS technology. (see figure 2) 

Figure 1:– Electricity generation and CCS-development up to 2030: Szenario I with high gas prices
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Figure 2: Comparison of CCS development in high price scenarios
[image: image2.emf]Anteil CCS an der Stromerzeugung in 2030  in %

0

0,01

0,02

0,03

0,04

0,05

0,06

0,07

0,08

Szenario ISzenario II Szenario IIaSzenario III 


(4) Conclusions

The simulations determine the energy mix up to 2030 in Germany for several political and economical scenarios. Electricity prices as well as the European CO2-prices are modelled endogenously. The paper investigates the potential to reduce CO2 emissions based on investments into carbon capture and sequestration technology. The results show that CCS could play a role for coal and lignite power plants, but the future of CCS is highly dependent on the gas price and the prices for CO2-certificats. Further the political framework and especially the nuclear phase-out in Germany fosters investments into emission free power plants. 
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