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Overview

What is the optimal strategy for the Czech energy sector: Stay by brown coal dominance, build new nuclear power reactors or increase the share of natural gas and renewables? Will it be profitable to build two new nuclear reactors and to open new brown mines with parallel investments into current and new brown coal power and CHP plants at the same time? We try to find the answer to these highly topical questions. 
A public tender process for contractors to build two new nuclear reactors is in its final stage but the possibility that no new reactors will be built is not ruled out. At the same time, public and political discussion about opening new brown coal mines is back in the game. This is all occurring in a situation when power market prices are at their long term minimum. Monthly average baseload power prices are in a downward trend since 2012 August and since the second quarter of 2013 they have been fluctuating slightly above the level of 30 €/MW. Neither increasingly important role of renewables in the power mixes of many European countries nor the low carbon prices bring incentives for significant rise of the power price in the near future. 
In the Central and Eastern Europe and in the Czech Republic as well, only a few partial equilibrium or CGE models with special focus on energy sector have been applied so far (Rečka & Ščasný, 2013, Ščasný, et al., 2009), therefore we construct partial equilibrium, Czech energy model in TIMES model generator (Filar & Haurie, 2010). We assess several policy and market development scenarios to bring more light into the strategic decision making about new energy sources in the Czech Republic. 
In our scenarios, we focus on remaining brown coal reserves in currently operating mines and brown coal reserves available only after opening new coalmines that has been prohibited by a government resolution since 1991. Allowing or not allowing to build two new nuclear reactors is second important dimension for our scenarios (It is more or less political decision because the government owns the majority in the largest power company in the Czech Republic that is supposed to build the new nuclear reactors.). Last set of important scenario parameters includes potential subsidy for renewable energy sources, fuels and carbon prices development.
Methods

Partial equilibrium model TIMES (The Integrated MARKAL-EFOM System)
Results

The baseline scenario assuming current and ongoing environmental regulation and up to 3 new nuclear reactors is compared with scenarios assuming introduction of proposed environmental regulation; relaxing the prohibition of opening new brown coalmines, 2 alternative development of EUA prices and
Price of EUA is of the most important factor affecting the future development of energy system. Czech ecological limits on bronw coal mining are the main drivers of phasing out of brow coal from Czech energy mix. CCS technology is installed at EUA price €20 and higher. Wind power plants are installed in scenarios with BC constrains and EUA price €20 and higher – almost 60x compared to 2012 capacity. 
Conclusions

Further development of renewable energy sources and natural gas share in the heat and power generation in the Czech Republic highly depend on power and fuel prices future development and environmental regulation, namely on carbon price and  subsidy pattern for renewables. Further development of Photovoltaic is not possible without subsidies.

Installation of nuclear reactors in the Czech Republic is more dependent on prices of EUA and natural gas than on their own installation costs.

Coal will increase its dominance in electricity production under current EUA price even if the brown coal extraction will remain restricted. It will be just replaced by imported hard coal.
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