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	Setting

	Prepared by:
	Energy Centre, Bratislava, Slovak Republic - Prepared: November 2009

	Country
	Czech Republic

	Location
	Pocerady

	Project start date
	Early 2010

	Project end date
	April 2013

	Technology keywords
	Combined cycle power plant

	Host sector
	Power generation


	Technical summary of the project

	Objective of the project :

	Power Plant Pocerady 1200 MW is located in North-West of Czech Republic, close to border with Germany. It is one of the biggest coal-fired power plants in the Czech Republic. Its owner is ČEZ a.s., one of the biggest private utilities in Europe. PP Pocerady has six blocks, capacity 200 MW each. All of them are fired with domestic brown coal causing high level of emissions GHG, mainly CO2. 

In June, 2009 ČEZ concluded a contract with ŠKODA PRAHA Invest. for the design, supply, procurement, erection and commissioning of a Gas Turbine Combined Cycle (GTCC) powerplant capacity 841 MW. to be built in Pocerady. Its construction will start early 2010. Development of this GTCC plant will be in progress in the period from October 2010 to April 2013. Project costs are of the investment amounts approx 800 Mill. EUR. 

The new plant will not produce any sulphur oxides emissions or dust, emission of nitrogen oxides will be ten times less than the rest of Pocerady coal-fired blocks. Electric power efficiency of more than 57% is unprecedented in the Czech Republic.

	Počerady Plant Description:

	At present, the Počerady power plant counts itself as being one of the  largest production sources among coal power plants of the ČEZ Group. On  an annual basis, the Počerady power plant generates approximately 7 TWh  of electric energy upon the average consumption of heat in fuel reaching  10.25 GJ per MWh generated.

Construction Pocerady Power Plant started in February 1964. 

In the first  stage, the construction of Počerady I Power Plant was performed, which means units 1 through 4. These were put into operation during 1970 and 1971. 

In the second stage, Počerady II Power Plant was built, specifically its units 5 and 6, which were put into operation in 1977. 
At the beginning of 1994 however, with respect to the reduction programme for coal power plants, unit No. 1 was put out of operation. In October of the same year, units Nos. 5 and 6 became the  very first units subject to desulphurization in the Czech Republic. Desulphurization of the remaining units was completed in autumn 1996. 
The present output of Počerady power plant amounts to 5x200 MW.

During 2000 through 2003, gradual general repairs of units 3, 2 and 4 were performed and during 2006 and 2007, units 5 and 6 were shut down for the same reason. As the operation period of the generating unit is eight to ten years, unit No. 3 was subject to general repair in 2003 again. In two years, unit 2 will be shut down as well. It is possible to say that in case of these units, this will concern final inspections and repairs as after ten more years of operation, the units will have  reached the end of their service lives.

In the power plant near vicinity, consequent to the desulphurization equipment construction, a German-Czech joint venture was set up (KNAUF - Pocerady, s.r.o.), producing gypsum plaster boards from power plant gypsum, the desulphurization process waste. This joint venture has been in full operation since February 1995. A surplus of the power plant gypsum produced, then, is preformed into briquettes and supplied to cement works as a substitute for natural gypsum.
Since 1997, the trends are gradually transformed from the initial hydraulic ash and slag removal processes to dry fly-ash removal and its consequent processing into a stabilized mixture. Within the power plant, the stabilized mixture is used for shaping and impermeable coverage of the former Triskolupy Coal Mine. Then, it can be used in country recultivation and landscaping, as well as material for road earth fills and road construction background layers.
PP Pocerady belongs to the most utilized coal power plants within the Czech Republic. With its power output installed and relatively intensive utilization, it reflects significant levels of influence in both economy and environment of the entire North & West Bohemia region. The power plant only supplies heat power for its internal operation. Both technology and environmental programs implemented ensure reliable, economic, and environmentally conscious operation of the power plant, fully comparable with similar operations in other countries of Europe.
The power plant burns power brown coal, transported on railways from Most coal basin surface mines, mostly from the Vrsany location. The water is supplied to the power plant from Ohre river. A water inflow structure is constructed at Brezno village, near to the town of Louny.
PG 640 boilers supplied by Vitkovice Company are erected as semi-outdoor structures. The boilers are of once-through design, with steam overheating, double-pass, granulating, and forced-draft.
Turbines, with nominal power output of 200 MW, were manufactured in Skoda Pilsen Company. These are of three-stage, active, condensing design with steam overheating between the high and medium pressure stages, and eight unregulated steam off-takes for turbine condensate and utility water heating.

A. C. generators with the power output of 200 MW (235 MVA, 15 kV) are of three-stage design with direct cooling of stator winding by the condensate. Rotors are cooled by hydrogen.

	Project description:

	New GTCC plant Pocerady will be based on Siemens F-class gas turbines technology specified as follows: 



Combined cycle configuration

2-2-1 (2 x Gas Turbine Generator {GTG}, 2 x Heat Recovery Steam 








Generator {HRSG}, 1 x Steam Turbine Generator {STG})



Total installed capacity 

841 MW 



Guaranteed electrical net efficiency
57.4 %



GTG 
Model



Siemens SGT5-4000F





GTG 
Capacity


2 x 284 MW



Fuel




Natural gas



STG 
Model



Skoda, MTD60CR - Extraction, Condensing with Reheat


STG 
Capacity


273 MW



HRSG
Model



SES Tlmace, 








Triple Pressure, Natural Circulation with reheat

Gas turbine model SGT5-4000F is characterized by high performance, low power generating costs, long intervals between major inspections and an easy-to-service design. 

Optimized flow and cooling add up to the highest gas turbine efficiency levels for the most economical power generation in combined-cycle applications. Its state-of-the-art technology is based on proven design features.

GTG Technical features:



• Annular, walk-in combustion chamber with 24 hybrid burners



• Ceramic combustion chamber tiles



• 15-stage axial flow compressor with optimized flow distribution (controlled diffusion airfoils)



• Single-crystal turbine blades with thermal barrier coating and film cooling 



• Advanced cooling technology



• Optional multiple fuels capability



• Low-NOx combustion system

The SKODA 273 MW steam turbine is designed for both operation under the basic load and for peak operation, i.e. the design will allow shutdown of the turbine at night and during weekends. This turbine bears the SKODA MTD60CR designation. It is a pure double-shelled turbine with a high-/ medium-pressure combination section, steam reheat, and a dual low-pressure section. The low-pressure end stage uses blades 1,220 mm long. The present-day 3D blade modeling is used in the through-flow section of both turbine shells.

	Project background:

	Due to the lowest investment cost per MW installed,  short period of construction and a high thermal efficiency, gas-steam power plants have been considerably favoured in comparison to other sources utilizing fossil fuels. 

Gas-steam power plants are highly flexible sources, which are able to stabilize the electrical power system. The ČEZ production portfolio has been experiencing a lack of such a source for the time being. Operation of gas-stem power plants serves to cover peak hours of electricity consumption. This source may be connected to the grid in a few minutes after its start-up. Only hydro-electric power plants are able to respond faster.

A characteristic feature of gas-steam power plants is their high flexibility, due to which they are able to respond promptly to the needs of the electrical power system and thus to provide balance between consumption of electricity and its generation.

From the energy industry point of view, the Czech Republic counts itself as being dependent on import of energies. In addition, such national dependence is going to increase, as the national economy is going to run out of domestic deposits of brown coal, regardless the efforts aiming at reduction of energy demand. The only way how to achieve maximum energy security is diversification, namely both from the point of view of countries, from which the Czech Republic imports sources of energy. 

GTCC technology has no significant representation in the Czech Republic yet. Based on statistics of the Energy Regulatory Office (Energetický regulační úřad), production of electricity using gas sources in the Czech Republic amounts to 3% annually.

	Project development:

	In June, 2009 ČEZ concluded an EPC contract with ŠKODA PRAHA Invest. for the design, supply, procurement, erection and commissioning of a Gas Turbine Combined Cycle (GTCC) powerplant capacity 841 MW, with 800 MEUR of total investment costs.

General contractor of its construction, ŠKODA PRAHA Invest, has signed a contract for delivery of two Siemens gas turbines SGT5-4000F , both with the capacity of 284 MW, with the supplier, the Siemens company. 

ŠKODA PRAHA Invest also concluded a contract for delivery of a steam turbine MTD60CR generator with ŠKODA POWER On 25 June. The SKODA POWER delivery comprises a double-shell turbine with accessories (turbine, generator, condenser, hydraulics, electro segment etc., as well as engineering, assembly, and operation commencement. The turbine will be delivered to the power plant development site in November 2011. The customer is to accept the turbine in March 2013. Some design works on the turbine’s sections have already commenced. It’s production will start in 2010.

Contract for delivery of a Tripple Pressure HRSG with natural circulation and with reheat has been signed with SES Tlmace, Slovakia.

The ČEZ energy company has signed also a natural gas supply contract with the RWE Group. Fifteen year gas supply term has been agreed. 

At present, proceedings concerning the analysis of impacts of the project on the environment (EIA) are being held. ČEZ submitted the respective application as early as in December 2008. 

Although the construction of the GTCC plant is to be commenced by the contractor in October 2010, certain activities have started to be performed in 2009 already, in particular, the designing stage. 

The power plant could generate first megawatts of electricity as early as in April 2013.


	Environmental and social benefits

	Environmental issues:
	GTCC power plants produce considerably less emissions in comparison to coal plants. They do not produce any sulphur oxides emissions or dust. Emissions of nitrogen oxides are ten times

lower and CO2 emissions are lower by up to 70% in comparison to the existing standard brown-coal units.

	Project benefits:
	From the energy industry point of view, the Czech Republic counts itself as being dependent on import of energies. In addition, such dependence of is going to increase, as the Czech Republic will be running out of our deposits of brown coal, regardless the efforts aiming at reduction of energy demand. The only way how to achieve maximum energy security is diversification, namely both from the point of view of countries, from which the Czech Republic imports sources of energy.

	Economic data 

	Capital costs
	Project costs are of the investment amounts approx 800 Mill. EUR.

	Financing scheme
	     

	Financing organisation 

(if third party)
	     


Energy Centre, Bratislava, Slovak Republic
NB! More contacts can be added by duplicating these table rows
Additional Information

Printed or electronic reports or other literature available:

Title:
     


Cost:      #if applicable#

Address for download of electronic document:
     
Project Web site:        #if applicable#
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	TECHNOLOGY CODE 
	DESCRIPTION

	Information technologies 

  

	The introduction of IT into the workplace and the spread of home working as a result is one example of how advanced technologies can save energy and resources. Others include neural networking, robotics, artificial intelligence and advanced control networks. Applied properly, these can reduce energy usage and improve industrial performance.


	Agricultural Waste 

  

	Organic wastes are produced as a result of a wide range of agricultural activities, for example crop residues, animal manure, poultry litter, etc. These can be converted to energy by a range of technologies, including direct combustion, gasification, anaerobic digestion (to produce biogas), etc.


	Agriculture 

  

	There is a vast opportunity to save energy and reduce emissions through more efficient processes in Agriculture. This ranges from reducing the use of nitrogen fertiliser by using more manure through to re-forestation.


	Air monitoring 

  

	Air monitors can contain materials that have a deleterious effect on the environment. Monitoring systems are now available which can reduce these effects.


	Buildings 

  

	There are very few parts of the world where buildings require either no heating or cooling to sustain adequate living or working conditions. As such energy in buildings uses about 30% of the total world's energy resources. All aspects of the building can be examined and improved to reduce energy consumption and this area offers a major opportunity for reducing greenhouse gases into the atmosphere.


	Coal combustion 

  

	This is a traditional source of heat for industrial and power generation processes. There are a large number of developments around the world to increase combustion efficiencies and to reduce Greenhouse Gas emissions during combustion.


	Coal mining technology 

  

	The extraction of coal can be energy intensive. There are now a number of technologies that can help optimise this process and hence help to reduce Greenhouse gas emissions. These include pre-mining gasification and the integrated recovery of both coal and methane.


	Combined cycle 

  

	This is a generic term used to describe a two or multistage process of generating electricity through different types of turbines. It can produce efficiencies in excess of 60%.


	Combined heat & power 

  District Heating

	Gas turbines and internal combustion engines can be utilised to generate both electricity and heat. Both of these energy types can be used within a business to make best use of the fossil fuel input. CHP can be found in many industry sectors such as paper and chemicals. Smaller units can be found in hospitals, hotels and leisure centres. If electricity is not produced, the heat produced could be utilised in district heating grids.


	Combined renewable energy technologies 

  

	Due to the intermittency of some renewable energy sources, it is often beneficial to combine two or more technologies to achieve a firm power supply (sometimes with a form of energy storage). These can be used to supply energy to remote communities that are not connected to a larger grid system.


	Electrical 

  

	There is a wide range of domestic and commercial appliances that consume large amounts of the world's electricity resources. These range from the humble office fan to the multilevel commercial refrigeration system. All can be improved to run on less electricity through better control, improved internal components or development of a better appreciation of waste.


	Electrical transmission & storage 

  

	Most transmission networks loose about 3-6% of the power being transmitted. However in some parts of the developing world this can be as high as 20%. There are a number of technologies available that can help reduce these losses.


	Energy distribution 

  

	Energy is distributed in many forms: as compressed air and liquids, steam, hot water, hot gases, electricity and hot oils. Distribution losses can be reduced through insulation, leak detection and repair, better transformers in electricity distribution and overall improved maintenance.


	Energy management 

  

	Industry and Commerce are, in general, poor at managing their energy resource. Effective management of energy can save up to 20% of energy costs in a business. It can be applied through developing a management champion and teams, setting targets to achieve, careful measurement and reporting of performance.


	Engines & transmissions 

  

	The internal combustion engine has been with us for almost a century and in that time it has been constantly improved through better combustion efficiencies and power to size ratios. There is still further work to do on these devices as well as exploiting new types of engine such as the wankel engine or direct diesel injection.


	Forestry & energy crops 

  

	Wood can be used as a fuel both as a by-product from forestry operations and as a crop grown in its own right. Other crops can also be grown for energy purposes (e.g. Oil seeds, sweet sorghum, etc). Combustion is the most common technology used to extract the energy but there is also a range of other technologies that can be used depending on the end use energy requirement (gasification, pyrolysis, anaerobic digestion, fermentation, etc).


	Fuel cells 

  

	When certain chemicals are mixed across a membrane then electricity is generated. This generation can be highly efficient and devices, in principle, can be made with high power to weight ratios. Most fuel cells are at the development stage although some are being installed in vehicles and are being used for electricity storage.


	Gas cleaning systems 

  

	Industrial processes often need to filter gas streams to remove particulates or to filter liquids to separate types of fluid. These processes can be energy intensive and there a number of developments that are available to reduce this process energy.


	Geothermal energy 

  

	Geothermal energy is the name given to energy extracted from the earth, either near the surface or by drilling to higher temperatures at greater depth. At lower temperatures the energy is usually extracted as heat, sometimes with the aid of a mechanical heat pump. At high temperature the heat can be used for power generation.


	Heat recovery & storage 

  

	All high temperature processes generate some waste heat. Sometimes it is cost effective to utilise this heat either at the point of generation for example in recuperative type burners or remotely to heat other parts of an industrial site. In some instances there is no immediate use for waste heat and it can be stored. Heat storage, however, is not practised much in industry and it has its main use for space heating applications where electricity is the main energy source.


	High temperature technologies 

  

	High temperature is here referred to as above 300 deg C. There is a steady stream of new burner, insulation and control technologies being introduced into the market place. These reduce waste gas emissions, shorten heating times save energy and improve industrial competitiveness.


	Hydroelectricity 

  

	Hydroelectricity (or hydropower) is one of the oldest and most widely used forms of renewable energy. It exploits the mechanical energy of falling water to drive a turbine, of which there is a wide variety of designs. Systems range from low-head (<3m) to high head (>20m). This database is limited to small-scale hydropower systems (<10MW).


	Hydrogen 

  

	Hydrogen is emerging as a major component of clean, sustainable energy systems, relevant to all energy sectors (transportation, buildings, utilities and industry). Ultimately it is hoped to produce hydrogen from renewable energy sources.


	Industrial technologies 

  

	This covers a vast range of technologies and processes from gentle drying of fabrics to paper pulping and cement clinker grinding. One of its principal technologies is the electric motor which consumes about 60% of the electrical energy used by industry.


	Industrial waste 

  

	Organic wastes are produced by a wide range of commercial and industrial processes for example industrial wood waste, hospital wastes, tyres, chemical wastes, food processing, etc. These can be converted into useful energy by a range of technologies: combustion, gasification, anaerobic digestion, etc.


	Landfill gas 

  

	Landfill gas is produced as a result of organic wastes decomposing in landfill sites. It can be recovered for direct use as a boiler fuel, converted into electricity or upgraded to a higher value fuel gas.


	Lighting 

  

	Around the world the provision of lighting is one of the single largest influences on the emission of greenhouse gases. There is a vast range of lighting types available and most currently installed are of relatively low efficiency. The introduction of technology such as compact fluorescents and low energy Tungsten lighting can revolutionise the power consumption of whole societies.


	Municipal waste 

  

	Municipal solid waste (MSW) contains a significant amount of organic matter that can be used for energy purposes. MSW can be combusted untreated, processed into a higher-value “refuse derived fuel” or converted using other technologies (e.g. gasification, pyrolysis, fermentation, etc). Sewage sludge also can be digested to produce biogas.


	Nuclear technology 

  

	Electricity generation through the use of nuclear power is widespread around the world. There are a number of designs of reactor and for each there is a possibility of improving energy efficiencies. These devices produce virtually no greenhouse gases.


	Ocean energy 

  

	Energy in the oceans and seas can be extracted in a number of ways. Tidal barrages capture water at high tide, and tidal-stream devices used tide-induced currents to generate power. Devices to capture the energy in waves can be located on the shoreline or some distance offshore. It is also possible to generate power from the thermal gradients in seawater at appropriate locations – this technology is known as OTEC (Ocean Thermal Energy Conversion).


	Oil & natural gas technology 

  

	In the extraction of oil and gas there are a growing range of technologies that can make these processes more efficient such as working with more efficient compressors and improving leak detection.


	Other Technologies 

  

	This section deals with any other technologies that have not been classified elsewhere.


	Solar energy (heat) 

  

	Energy from sunlight in the form of heat can be captured by devices that circulate a fluid for delivery elsewhere. Solar water heaters range from systems supplying a single house or swimming pool to those supplying multiple dwellings or commercial/industrial premises. Solar energy can also be used to provide process heat for industrial/agricultural processes. Solar cooling technologies have also been developed. Through the use of climate-sensitive building design, solar energy can be used for space heating, natural day lighting and even ventilation. Buildings that exploit these range from individual dwellings to large commercial/industrial ones.


	Solar power 

  

	When certain materials are subjected to sunlight they develop an electric potential that can be used to generate electricity. These photovoltaic (or PV) systems can be used for large scale centralised power generation, for decentralised grid-connected power supply and as a remote power source when there is no grid-supplied electricity available. The energy in sunlight can also be concentrated sufficiently to achieve temperatures suitable for thermal power generation. A variety of designs have been used in areas of high incident sunshine.


	Transport 

  

	This subject covers a wide range of transport types on land, sea and in the air. Indeed transport contributes some 30% (at least) to the amount of Greenhouse gases in the atmosphere. There a wide range of technologies either available or under test which can help improve efficiencies and reduce emissions. These include electric vehicles, improved tyres, transport use optimisation and better turbine design.


	Wind 

  

	Modern wind turbines generate electricity through the action of the wind on aerofoil blades. Most of these are land-based and can either be connected to an electricity grid or be non-grid connected, with some form of back up or storage. More recently the potential to site turbines offshore is being investigated and developed. Wind energy can also be used to generate heat and mechanical power.



	


Assessment criteria for SETatWork Good Practices
Each project will be given scores from 1 to 5, with 5 being the highest possible score, in each of the six criteria categories below, multiplied by the indicated weighting factor. 

· Energy production/reduction (Weight: 2)
The activity should result in quantified energy produced from renewable energy sources in a definable period of time, or energy reduced through energy efficiency measures. 

· Environmental effect (Weight: 1)
The activity should result in a quantifiable reduction of greenhouse gases emission.

· Technologies used (Weight: 1)
The activity should not use techniques that are not viable or that present a technical risk. The complexity of the technologies and tools used should be adequate to emission trading actions as well as JI/CDM projects. If the technology or the implementation was a result of EU funded research and/or demonstration activities, this should clearly be referred to. Possible innovative aspects should be mentioned.

· Economy (Weight: 1)
The project should be economically attractive for the companies connected to the EU Emission Trading Scheme and to companies interested in JI/CDM projects. It should also involve reasonable costs for local/regional stakeholders (end-users). Quantitative results are required using indicators adequate to the type of project. Life-cycle cost is preferred, but other economic indicators can be used. The use of subsidies should be clearly stated.

· Social implication (Weight: 1)
The socio-economic benefits and acceptance issues of the activity should be described. Regarding acceptance, positive aspects (e.g. the project has become a landmark) as well as negative aspects (e.g. opposition from local actors) should be mentioned. 
· Replicability (Weight: 2)
The success factors and the specific conditions needed for repeating the activity in a different context should be described, especially related to EU Emission Trading Scheme or JI/CDM projects.  The action should present a high potential of replicability. 
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