T. Potentials of RES in CZ and AT 

Ošlejšek P, Zwanziger C.

[image: image1.emf] 

[image: image30.emf]
[image: image31.emf]
Technical Potentials of Renewable Energy Sources (RES) in Czech Republic (CZ) and Austria (AT) 
focused on solar, hydro, biomass and wind energy
Co-operating Universities
[image: image36.emf]         [image: image2.emf] 

       [image: image3.emf] 

     [image: image4.jpg]



Financial support by
[image: image5.emf]        [image: image6.emf] 


Autors:
Petr Ošlejšek , CTU Prague,  oslejp1@fel.cvut.cz
Christof  Zwanziger, KF Universität Graz, christof20er@yahoo.com
Supervisor:
Doc. Ing. Jaroslav Knápek, knapek@fel.cvut.cz
Prague and Vienna, 2009
Table of Contents
31 Abstract


41.1 Research questions


41.2 Goals


52 General information about RES


62.1 Solar energy


62.2 Hydro energy


72.3 Biomass energy


82.4 Wind energy


83 RES strategy and policy 2008 and in future in EU


114 RES situation 2008 and in future in Austria


124.1 Solar


144.2 Hydro


154.3 Biomass


164.4 Wind


175 RES situation 2008 and in future in Czech Republic


185.1 Solar


195.2 Hydro


215.3 Biomass


225.4 Wind


235.5  Energy mix  in the future and before of  CZR


246 Comparison between Austria and Czech Republic


Error! Bookmark not defined.7 Summary and Conclusion


258 References


26APPENDIX: Tables of Units


27APPENDIX: Power in CZR





1 Abstract
The technical potential of renewable energy sources is not equal in all European Union countries e.g. Eastern European countries versus western European countries. The potential of renewable Energy resources (RES) is strongly determined by technology development, policy choices and private sector investments, even in some countries with limited renewable resource availability. 

The following piece of work gives an overview of the RES energy situation of the Czech Republic and Austria focused on technical potentials. The report gives a short summary of different RES types and a comparison between CZ and AT regarding current technological energy potentials. The main focus is based on solar, hydro, biomass and wind energy.
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Fig. 1: Some important RES sources
1.1 Research questions
What is the definition of renewable energy?

What are the strategies and policy of CZ and AT to reach the EU climate goals now and in future?

What different forms of renewable energy are mainly used?
What is the share of RES in Europe, CZ and AT?
1.2 Goals
First of all, we want to define what forms of energy belongs to renewable energy e.g. belongs nuclear energy to renewable energy? Furthermore we give a short overview about the different forms of renewable energies and how do they work. Moreover we will have a look on the EU strategy concerning renewable energies. What are the EU goals in the future? 

The main aim of the report will be to find out the technological energy potentials and differences between Austria and Czech Republic regarding the current status and in future times. Furthermore we want discuss those differences in context of the European Union. 
2 General information about RES
There are many types of energy sources on the world. All energy sources are directly and indirectly generated by nuclear fusion of the sun. Therefore all forms of energy without artificially produced nuclear energy derive from the sun. Energy potential can be divided into renewable energies and finite energy sources e.g. fossil energies and nuclear energy. 

What are renewable energies? There exits numerous definitions dealing with the term RES but in our work we have chosen only one of them. Renewable energy resource is an energy resource that is replaced rapidly by natural processes (free Translated of the “Handbuch Energiestatistik” from IEA [AT 3]).
Renewable energy resources can be classified in three main groups. The first group contains resources which are first must be converted into electrical energy before they can be used e.g. hydro power, wind, tides and solar power (photovoltaic). The second group contains energy resources which can be stored e.g. solar heat and geothermal energy. The last group contains storable resources e.g. biomass, biogas, industrial waste and so on. In this paper we concentrate our focus on the first group e.g. solar, hydro, biomass and wind energies which are also important for the gross electrical generation in Europe.
Figure 2 shows the global share of total primary energy supply (TPES) in 2006. Approximately 13% of the TPES came from renewable energies, with 10% coming from traditional biomass, such as wood-burning. Hydroelectricity was the next largest renewable source, providing 2% (15% of global electricity generation), followed by geothermal, solar and wind, which contributed 0.6%. The rest about 80% provided fossil energy supply. The whole total primary energy supply is about 11.7 Million Tons of Oil Equivalent (Mtoe). [AT 3]
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Fig. 2: Share of total primary energy supply (TPES) worldwide (2006). Source: IEA
2.1 Solar energy
The Sun has been lighting the Earth for 40 billion years. In the centre of the Sun, a huge ball of gas more than 300 000 times heavier than the Earth, nuclear fusion reactions convert hydrogen nuclei into helium nuclei. Through gravitational confinement, these reactions release an enormous amount of energy. This energy migrates to the surface of the Sun before travelling 150 million kilometers to the Earth in the form of light photons. Without the Sun, no plants, no wind, no waves, no water cycle. Apart from geothermic, all renewable energies are solar.

The Earth only receives a tiny fraction of the solar energy; the energy received, around 30% of which is reflected by the atmosphere, is greater in summer than in winter, at the equator and at the poles, and in clear rather than cloudy weather. Some materials give back the light they absorb in the form of heat; others have photovoltaic properties and can be used to produce heat and electricity.

Some advantages

· Very limited pollutant emissions, caused solely by the productions of systems whereby solar energy is converted into electricity heat.

· Huge available potentials: the Earth’s surface receives 8000 times the world’s human energy consumption.

· Decentralized, modular production: can be installed in the form of small units
Some disadvantages
· Low energy density: on average, the Earth’s surface receives only 240 W/m², so large surfaces have to be deployed.

· Irregular production: at night and in cloudy weather, there’s no sunshine, so efficient storage systems need to be developed.

· Low conversion efficiency, hence high prices and costly subsidies.

2.2 Hydro energy

The Hydro energy uses the water cycle. Under the action of the Sun, water evaporates and goes back into the atmosphere. This phenomenon, known as evaportranspiration, refers to the removal of water and soil moisture reserves from medium by direct evaporation and by plant transpiration. Cooled at a higher altitude, the water vapor becomes liquid again and falls back to the Earth as precipitation, two-thirds of which evaporates again. If it isn’t stored in the form of snow or ice, the remainder runs off into watercourses or infiltrates the groundwater deeper down.
Hydraulic energy is not very dense: to produce 1 kWh of electricity, around 10 tones of water have to be dropped from a height of 40 meters. So you need either a high flow rate or a high effective head. When these two conditions are met, hydraulic power stations are installed “with the current”; on smaller watercourses, retention dams are built.

Some advantages

· Low greenhouse gas emission.

· Efficiency: 90% of the water’s energy is converted into electricity.

· Flexibility: can be stored in reservoirs and adapted instantly to meet the needs of the consumer.

· Long-lasting structures and low maintenance requirement: low electricity generation costs.

Some disadvantages

· Irregular electricity production (dependence on rain, etc.).

· High initial investment

· Displacement of populations

· Environmental impact e.g. vegetation, ecosystems disturbed. 

2.3 Biomass energy
The technological biomass takes on several forms: biofules for transport, wood for domestic heating, the combustion of wood, biogas, synthetic gas and waste in power stations producing electricity or heat, or both. The biomass energy is produced by photosynthesis. Chlorophyllous plants use the light energy they receive from the Sun to produce, from carbon dioxide (CO2) and water (H2O), the complex molecules (CxHyOz) that enable them to grow. Thus solar energy is converted into chemical energy which is released in the form of heat by combustion reactions.

Today, the biomass has a twofold use: The traditional use made of it by two billion human beings who obtain their essential energy requirements from agricultural residues and wood; and technological use, capitalizing on carbon neutrality and the availability of the biomass. 
Some advantages

· Carbon neutrality.

· In certain wooded regions vast potential available.

· Organic waste can be recycled.

· Decentralized, modular use possible, mainly for heating.

· Potential production of heat and electricity.

Some disadvantages

· Intensive farming pollutes: fertilizers and pesticides, greenhouse gases.

· Risk of deforestation when the biomass is not renewed regularly.

· Low energy density: large volumes needed; manual, time-consuming collection in the emerging countries.

· Seasonal crop production.

· Some conversions processes (agrifuels) can be net energy consumers.

2.4 Wind energy
The Sun warms the Earth. The soil, depending on its latitude, the sunshine it gets and its plant cover, receives varying quantities of heat. It transmits them to the air masses in the troposphere, which get warmer and move upwards. The air mass concentration in some zones of the atmosphere increases the surrounding pressure, whilst the pressure decreases in the adjacent zones. These differences in pressure cause the air masses to move-and this is wind! It moves from high-pressure zones (anticyclones) to low-pressure zones (depressions).
Moving air masses contain energy proportional to their speed. A wind turbine converts this kinetic energy first into mechanical energy, and then into electrical energy.

Its blades capture part of the wind’s energy and start moving to drive a magnetic rotor which rotates in a stator. And this movement induces an electric current in the stator’s metal coil- and there you have electricity! The turbine used to capture the wind’s energy an be horizontal or vertical.

Advantages

· Very limited pollutant emissions, which come from the production of the steel and concrete used to build the wind turbines.

· Vast potential available.

· Wind turbines can be installed in areas with a low population and utilisation density (e.g. near the coasts).

· Transfer of incomes to the rural populations producing electricity.

Disadvantages

· Costly subsidies:
· Irregular production: wind turbines operate unpredictably, and only about one hour out of five on average.

· They spoil the landscapes.

· Noise created by the blades cutting through the air.

3 RES strategy in the European Union
The share of renewable energy supply in total primary energy supply (TPES) depends strongly to a country’s resource endowment. The energy saving potential is also determined by technology development, even in some countries with limited renewable resource availability. Policy support for industrial development of renewable energy technologies has resulted in their rapid growth.

The following chapters examines trends from 1970 to 2006 in the energy supply of combustible renewable and waste, hydropower, geothermal power, solar electricity and heat and wind power. In 2006 renewable energy contributed 7.4 %, of total primary energy supply of 1.822 Mtoe in European Union-27 countries. Combustible renewable and waste represented 5.1% of TPES, hydropower 1.5% and “other” renewable 0.8% (Figure 4-5). This renewable category includes geothermal, solar and wind. [AT 3]
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Fig. 3: Share of total primary energy supply (Share of TPES exludes electricity trade) in the European Union-27 (2006). Source: IEA
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Fig. 4: Total primary supply (excluding electricity trade) in European Union-27 (2006). Source: IEA

[image: image11]
Fig. 5: The share of RES in the European Union-27 countries in percent. Source IEA
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Fig. 6: Photovoltaic solar electricity potential in European countries. Source: Joint Research Centre
4 RES situation in Austria
Austria is a world wide leader in using energy supply based primarily on environmental friendly energy sources. The so far most important source of renewable energy has been hydropower, with a share of 8.9 % of the total energy supply 2006. The second biggest share is 13.3 % whereas the most part covered by biogenic fuel (above all biomass) mainly firewood. The remaining less significant share has been geothermal, wind and solar. [AT 1, AT 2]
Austria has actively participated in the negotiations for the Kyoto-protocol and has undertaken to reduce emissions of the six "Kyoto greenhouse gases" (CO2, CH4, N2O, H-CFC, CFC, SF6) by 13 % by the target period 2008 to 2012 as compared to the 1990 values. A current report (2007) from the Austrian “Umweltbundesamt” reported a total greenhouse gas emissions without emission sources and sinks from the Land Use, Land Use Change and Forestry (LULUCF) show an increase of 11.3% from the base year to 2007 (CO2: +19.5%). The trend is dominated by the trend the imported energy sector. [AT 6]
[image: image13.emf]
Fig. 7: Trend in total GHG emissions 1990-2007 in Austria (exept LULUCF). Source: umweltbundesamt

In 2006 renewable energy contributed 23.1 %, of total primary energy supply of 34 Mtoe in Austria. Combustible renewables and waste represented 13.3% of TPES, hydropower 8.9% and “other” renewables 0.9% (Figure 6-7). This renewables category includes geothermal, solar and wind. [AT 3]
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Fig. 8: Share of total primary energy supply (Share of TPES exludes electricity trade) in Austria (2006); Source: IEA
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Fig. 9: Total primary supply (excluding electricity trade) in Austria (2006); Source: IEA

4.1 Solar

As regards the thermal utilization of solar energy for the generation of hot water Austria take in international comparison, ranking the second place after Greece. Austria has been looking back on a steady growth of solar energy utilization since the beginning of the 90ies, although the annual growth rates are impressive. 
The market development of photovoltaic (stand alone plus net-integrated plants) shows a rise of the home market of 2,116 kWpeak in the year 2007 on 4,686 kWpeak in the year 2007, which corresponds to a growth of 121%, whereby 2008 more companies could be analyzed than in 2007. Despite this observation the photovoltaic home market is still far from its historical maximum related in the year 2003 with 6,472 kWpeak. The total cumulated Austrian photovoltaic equipment in operation in 2008 was 32.387 MWpeak. The photovoltaic modules installed in Austria had a middle electricity production of approx. 29 GWh (electrical production). This corresponds further to a saving of CO2-emissions at a value of approx. 29,200 tons of CO2. The export quota of photovoltaic modules amounts to 94%. [AT 3a]
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Fig. 10: Annual installed PV power in Austria in kWp (kW-peak) 1992-2008;

Source(free translated): Renewable Energies in Austria a market potential 2008. (A survey for the IEA)
The development of the solar thermal collector market in Austria is characterized by a strong increase of the sales figures of 25% in 2008. At the end of 2008 more than 362,923 m² solar thermal collectors were installed, which corresponds to an installed thermal power of 254 MWh. The installed solar thermal collectors were 95% glass covered collectors (standard collectors)for water heating and space heating. The remaining 5 % are synthetic (absorbers) and vacuum collectors. Considering technical life span, in the year 2008 approx. 3.96 millions m² of solar thermal collectors were in operation which corresponds to a thermal power of 2,775 MWh. For this reason Austrian solar collectors produced 1,330 GWh, which causes a reduction of CO2-emissions of 545,150 tons. [AT 3a]

[image: image17.png][ synthetic collectors

Evacuum collectors
Mstandard collectors

4.500.000

4.000.000

3.500.000

3.000.000

2w 000

I

g
g

2.000.000
1500.000
1.000.000

90BLINS 10}99]]0)

500.000




Fig. 11: Development of the solar market in Austria 1975-2008 (cumulative illustration)Source(free translated): Renewable Energies in Austria a market potential 2008. (A survey for the IEA)
4.2 Hydro

The use of hydropower as a clean and emission free way generating electricity had become a tradition several decades ago. Approximately 11.7 GW of electricity were accounted for by hydropower. About 5.3 GW came from run-ofriver power stations and the remaining 6.4 GW from storage power stations. Hydropower covers altogether about three fourths of electricity generation in Austria. As stated is the amount of hydropower energy aprox.12 % of the share of total energy. In addition to a great number of run-of-river power, numerous storage power stations were constructed in the western alpine regions, primarily covering peak loads and the demand for electricity during the winter time. During the summer months the entire demand could theoretically be covered by hydropower stations, in practice, however, peaks generated in storage power stations are partly exported and base loads partly covered by thermal power stations. Austria's hydropower potential has been expanded ever since, the present utilization rate ranging between 60 and 70 %. [AT 2]
Additionally to the large-scale hydropower stations many small-scale stations are operative in Austria. Altogether 1,273 hydropower stations feeding the network of the primary supply enterprises (statistically recorded 2001) a gross electricity generation of about 5 GWh. In relation to the entire gross electricity generation from hydropower this is equivalent to 
13 %. [AT 2]
[image: image18.emf]
Fig.12: Generation and consumption of electricity in Austria. Source: E-Control GmbH
4.3 Biomass
Austria has a high potential of Biomass utilization e.g. space heating for domestic-scale installations, industrial process heat generation, combined heat and power generation and thermal power plants. About 50% of Austrian territory being covered by forests, consequently, the use of biomass has been extensive by tradition.[AT 2]
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Fig. 13: Utilisation of biomass broken down by type of appication (2001); Source: EVA

The total consumption of biomass amounts approx. 153 PJ (2007 ) per annum , with more than two thirds being used in the low temperature range, partly by small consumers burning wood, chips, or pellets in individual heaters or central heating furnaces, partly by district heating plants burning biogenic fuel (bark, saw mill by-products, wood chips, straw). [AT 2, AT 5]
4.4 Wind

Austrians hilly topography permits the utilization of wind energy. First calculations on the basis of wind measuring results rendered approx. 6,600 to 10,000 GWh of technically exploitable wind energy potential in Austria. [AT 2] 
The wind power sector has shown a significantly positive development over the past years. By the end of 2008 618 plants with a total nominal output of 994.9 MW had been connected to the grid. In 2008 wind power plants produced some 2.1 TWh of electricity per annum, covering the demand of about 570,000 households. The saving potential of all wind power stations in Austria is equivalent to 1.3 Million tons C02 emission per year. [AT 7]  
Wind power had been considered an unreliable energy source, prone to break downs. One of the most important future development potentials within in electrical power generation has the wind force. The potential until 2020 could be increased from at present 995 MW to 3,500 megawatts (MW). The plants would produce then instead of so far 2 TWh more than 7 TWh, which corresponds to 10% of the domestic electricity consumption. By employment of most modern technology only the increase of the plant number from at present 618 on approx. 1100 plants would be necessary. [AT 7]  
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Fig. 14: Wind Power in Austria (2008); Source: Austrian Wind Energy Association
5 RES situation in Czech Republic
RES in the Czech Republic has a relatively large potential, but the usefulness is not so high - see below. 
As part of the planning and disposition of energy can only recall the word doc. Janouch: "Energy in democratic countries has a major problem, which can be expressed numbers 4 versus 40. Four years is the time for which the policies of elected office. Forty is the time that is needed to plan the development of the concept of energy. A politician wants to be elected to office for the next parliament will not adopt or enforce unpopular, if the benefits in terms of rational action. "
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Fig. 15: RES in CZ in 2OO7
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Fig. 16: Install power in CZ at 2OO7 
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Fig. 17: Power generation by type in CZ at 2OO7 

5.1 Solar

In the Czech Republic there are a number of sites suitable for the operation of photovoltaic power. Exposure intensity of Figure 18.

.
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Fig. 18: Solar map in CZR 
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Fig. 19: Big photovoltaic system in CZR
5.2 Hydro

In the Czech Republic has been in operation for a large number of sources of electrical energy to the water drive. Classical sources have mainly Vltavská Kaskáda, with a significant proportion of pumped-storage power station and followed the group completes the small-scale hydro. The potential energy is due mainly to water flow in the territory of the republic. Installed power are given in Table 1. Operation of power plants depends on the actual flow of rivers and is limited by regulation in terms of flood levels. The development of plants depends on local plans and the position of the population.
	Storage and flow hydro

	Power station
	Install power (MW)
	Year of into service
	Power station
	Install power (MW)
	Year of into service

	Lipno I
	120
	1959
	Štěchovice I
	22,5
	1943–1944

	Orlík
	364
	1961–1962
	Vrané
	13,88
	1936

	Kamýk
	40
	1961
	Střekov
	19,5
	1936

	Slapy
	144
	1954–1955
	 
	 
	 

	Small power hydro station

	Power station
	Install power (MW)
	Year of into service
	Power station
	Install power (MW)
	Year of into service

	Lipno II
	1,5
	1957
	Předměřice nad Labem
	2,1
	1953

	Hněvkovice
	9,6
	1992
	Pardubice
	1,96
	1978

	Kořensko I
	3,8
	1992
	Spytihněv
	2,6
	1951

	Kořensko II
	0,98
	2000
	Brno Kníničky
	3,1
	1941

	Želina
	0,64
	1994
	Brno Komín
	0,21
	1923

	Mohelno
	1,2; 0,56
	1997, 1999
	Veselí nad Moravou
	0,27
	1914, 1927

	Dlouhé Stráně II
	0,16
	1996
	Vydra (ZČE)
	6,4
	1939

	Přelouč
	2,34
	1927
	Hracholusky
	2,55
	1964

	Spálov
	2,4
	1926
	Čeňkova Pila
	0,1
	1912

	Hradec Králové I
	0,75
	1926
	Černé jezero I
	1,5
	1930

	Práčov
	9,75
	1953
	Černé jezero II
	0,04
	2004

	Pastviny
	3
	1938
	Černé jezero III
	0,37
	2005

	Obříství
	3,36
	1995
	Bukovec
	0,63
	2007

	LesKrálovství
	2,12
	1923
	 
	 
	 

	Pumped-storage power plant

	Power station
	Install power (MW)
	Year of into service
	Power station
	Install power (MW)
	Year of into service

	Štěchovice II
	45
	1948, 1996
	Dlouhé Stráně I
	650
	1996

	Dalešice
	450
	1978
	 
	 
	 


Tab 1.: Some hydro power stations in CZR to 31.12.2007
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Fig. 20: Map power hydro stations in CZR to 31.12.2007. Source: ERÚ
5.3 Biomass
In the Czech Republic, using biomass  with coal, or in the form of clean biomass. Options are given disposition of agriculture and forestry. The biggest obstacle to the use of biomass in the form layout Republic. In particular, biomass related transport processes. The economic use of biomass, in particular, prevents the high transportation costs.  use of biomass is given in Table 2.

	Production of biomass in power plants in the Czech Republic of ČEZ Group

	 
	 
	 

	 
	Production 2008 (MWh)
	Production 2007 (MWh)

	Tisová
	44 407
	41 249

	Poříčí
	120 250
	79 247

	Teplárna Dvůr Králové
	13 021
	12 732

	Hodonín
	149 231
	115 966

	Total CZR
	326 910
	249 239


Tab 2.: Biomass power stations in CZR to 31.12.2007

5.4 Wind

The advantage of wind energy is that it should be the difference from biomass, we can relatively easily be converted to electricity demand. The use of wind can help meet national objectives - to produce in 2010 from renewable sources 8% of total electricity consumption. 
The potential of wind energy in the Czech Republic is estimated at 4 000 GWh per year. This is about 4% of our total electricity consumption. The balance of total energy consumption is about one percent. 
Recently, in our wind power increases. The reasons are multiple: in particular, a relatively favorable feed-in tariffs, and especially the law guarantees that these prices are fixed for 20 years from the start. Another reason may be the possibility of obtaining grants, though most large wind power plants are in our building, even without subsidies. In addition, municipalities operators usually offer annual contribution of several tens of thousands of CZK per plant.

[image: image27]
Fig. 21: Map power wind stations in CZR to 31.12.2007. Source: ERÚ
5.5  Energy mix in the future and before of CZ

	TWh
	2000
	2005
	2010
	2015
	2020
	2025
	2030

	Electricity total
	73,73
	78,20
	82,37
	80,85
	84,95
	87,49
	89,17

	   of RES
	1,71
	4,16
	8,17
	9,84
	11,58
	14,20
	15,06

	Biomass
	0,01
	1,60
	4,86
	6,32
	7,81
	10,25
	10,96

	Small hydro
	0,52
	0,80
	1,05
	1,05
	1,05
	1,05
	1,05

	Wind
	0,01
	0,57
	0,93
	1,01
	1,25
	1,44
	1,44

	Photovoltaic
	0,00
	0,00
	0,00
	0,00
	0,00
	0,01
	0,01

	Biogas
	0,01
	0,01
	0,01
	0,01
	0,01
	0,01
	0,16

	 
	
	
	
	
	
	
	 

	Implementation of the indicative targets state energy concept
	
	
	
	 

	 
	
	
	
	
	
	
	 

	% of gross electricity consumption
	2000
	2005
	2010
	2015
	2020
	2025
	2030

	Renewable sources
	2,7
	6,2
	11,3
	12,1
	12,9
	15,4
	18,8


Tab.3. Likely amount and structure of production laid down in national energy concept

6 Comparison between Austria and Czech Republic
This chapter should give a short summary of the renewable specific datas based  on the IEA data source in 2006 according to solar, hydro, biomass and wind.
The table below shows that in all regarded renewables the amount of Gross electrical generation, gross heat production, domestic supply and the total final consumption of some renewable resources in Austria bigger is than in Czech Republic.
 

	 
	Solar
	Hydro
	Primary Solid Biomass
	Wind

	 
	Thermal
	Photovoltaics
	
	
	

	 
	AT
	CZ
	AT
	CZ
	AT
	CZ
	AT
	CZ
	AT
	CZ

	Unit
	GWh
	GWh
	GWh
	GWh
	GWh

	Gross Elec. Generation
	0
	0
	15
	1
	37664
	3257
	2553
	731
	503
	49

	Unit
	TWh
	TWh
	TWh
	TWh
	TWh

	Gross Heat Production
	0
	0
	 
	 
	 
	 
	16194
	1581
	 
	 

	Domestic Supply
	4157
	128
	 
	 
	 
	 
	148592
	65668
	 
	 

	Total Final Consumption
	4203
	128
	 
	 
	 
	 
	104496
	58032
	 
	 


Tab.4: Statistics of RES in Czech Republic and Austria (2006). Data source IEA
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APPENDIX: Tables of Units
	unit 
	MJ
	kWh
	Mcal
	kgoe

	MJ
	1
	0.278
	0.239
	0.024

	kWh
	3.6
	1
	0.86
	0.086

	Mcal
	4.187
	1.163
	1
	0.1

	kgoe
	41.91
	11.63
	10.1
	1


Tab.5 : Energy units; source: unit converter: http://www.iea.org/Textbase/stats/unit.asp
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Tab.6:  Unit acronyms; source: DIN 1301
APPENDIX: Power in CZR
[image: image29.png]Struktura zdroju a spotfeby v ES CR 2007

Ostatni
vyrobci I
elektfiny

Celkem 22 756,1 GWh Celkem 65 442,2 GWh 4

Z toho:
PE 18 897,9 GWh Z toho:
PPE+PSE 2 647,4 GWh PE 37 830,3 GWh
VE 1083,9 GWh VE 1439,8 GWh
VIE 125,1 GWh JE 26 172,1 GWh
SLE 1,8 GWh VTE 0,0 GWh

prederpdni PVE

+ spotreba na.
(6785,7+4 914,5 + 592,4

g
g
g

12292,6 GWh)

i
§
g
:
g
i
3
3

Viastni spotreba na vijrobu elektFiny + atraty v sitich





Fig. 22: Power generation and electricity consumption  in CZ at 2OO7 
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