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ABSTRACT

This article presents the general information about the opportunities for utilization of
renewable energy resources for electrical energy generation in the Czech Republic and the
forecast to 2010.

There are several types of power generators that can be used in a power system. In the
near future approximately 8 % of electricity produced in the Czech Republic should be
generated from (new unconventional and innovative energy resources) distributed generation.

1. INTRODUCTION

All the experts agree that in the future the market for reblenenergy resources will grow
significantly. The future for renewable energy resources in ICZepublic looks more
promising then ever. The utilization of renewable resources as dhe pbssibilities of so-
called “clean” energy is the priority of the energy industryhef EU. There is a fear of future
dependence on import of raw materials. The renewable resourcesosberthe best solution
so far. In 2030, there is assumed that about 70 % of raw materpdst insed in the EU will
be imported. From this reason, such a realistic forecast iscusé¢hreat to the safety and
reliability of energy supplies in Europe. In the same year, tpernndependence of the Czech
Republic is expected to be 60 %. At present time the Czech indsistitynost absolutely
dependent on import of crude oil, natural gas and nuclear fuel.

The European Union (according to Directive 2001/77/EC) requires thathtdre ®f
electricity generated from renewable resources in 2010 wilbbat®1 %. The goal is hardly
feasible. In the Czech Republic, the share of renewable resonrttesgross electrical energy
consumption is 3 % at present time (covered predominantly by hydro poaves)plMany
meetings of governmental representatives of member countries anitkiag meetings of
the directors of energy generation companies within UCTE werd kel resulted
subsequently in the conclusion, that, according to the latest commitoretdggtaken within
the EU 15, the average value of the share of energy renewablecessaurthe EU gross
electricity consumption in 2010 should increase from the current vall@ ®®6 to 21 %. The
Czech Republic adopted the ambitious goal thus it has to almostth@psihare of renewable
sources from the 3% up to 8% in 2010. This would allow the target to dmheck
Nonetheless, experts believe that the international co-operatiortakd! time to have an
effect.




2. EXPECTANCE IN THE UTILIZATION OF RENEWABLE ENERGY
RESOURCES IN THE CZECH REPUBLIC

2.1 Hydro energy

Hydro power stations are divided into two groups:
* Small hydro power stations with installed capacity less than 10 MW
» Large hydro power stations with installed capacity exceeding 10 MW

The small hydro power stations and the large ones including the pungpadesplants
generate 680 GWh and 1 580 GWh per year respectively. The constructiom lafge hydro
power stations is unrealistic from point of view of the current enmrental situation in the
Czech Repubilic.

The small hydro power plants are expected to generate 1 140 GWh in 2010.

In the European Union, there is expected the insignificant incremeamteirgy generation
by small hydro power stations, namely from 37 TWh to 55 TWh (output fronG®/5to
14 GW). Summed up with large power plants (whose output will increase 82 GW to
91 GW and energy generation from 307 TWh to 355 TWh, i.e. the increasasislerably
more in comparison with the small hydro power plants), the share bf/tine power stations
in total electrical energy production will decrease from the existing 13% to 1214204.0.

At present the construction of new hydro power plants in Europe do notimeetbergy
policy of the EU concerning the utilization of renewable energy resources.

Table 1 contains the hydro power stations currently operated by the CEZ, the biggest power
company in the Czech Republic.

Locality Type Number of Type of Total installed Year of
machines turbines capacity [MW] commissioning
DaleSice PHPS 4 Francis 450 1978
Mohelno SHPS 2 Kaplan 1,76 1977-1999
Dlouhé Strané 1 PHPS 2 Francis 650 1996
Dlouhé Strané 2 SHPS 1 Francis 0,16 1996
Lipno | HPS 2 Francis 120 1959
Lipno Il SHPS 1 Kaplan 15 1957
Hnévkovice SHPS 2 Kaplan 9,6 1957
Kofensko 1 SHPS 2 Kaplan 3,8 1992
Kofensko 2 SHPS 1 Kaplan 0,94 2000
Zelina SHPS 2 0,63 1994
Orlik HPS 4 Kaplan 364 1961-1962
Kamyk HPS 4 Kaplan 40 1961
Slapy HPS 3 Kaplan 144 1955
Stéchovice | HPS 2 Kaplan 22,5 1943-1944
Stéchovice Il PHPS 1 Kaplan 45 1948-1996




Vrané HPS 2 Kaplan 13,88 1936

Total: 35 1867,77

HPS - Hydro power station, PHPS — Pump hydro power station, SHPS — Small hydro power station

Tab. 1 — Hydro power stations in the Czech Republic (2004)

2.2 Wind energy

The Czech power companies are focusing mostly on utilization of wiexdyg However,
the utilization of wind energy is at the very beginning. Although ifye@0"™ the Czech
companies had a chance to belong among the prospective manufacturergvihdyst the
foothold gradually. At present there are installed 22 large wind pplaats in the Czech
Republic. The total installed capacity is 8.7 MW, the wind power plgeherate about 10
GWh. In consequence of the planned installation of new wind power plantspthection of
900 GWh can be expected in 2010.

The energy policy of the EU concerning the utilization of renewabkergy resources
allowed for an increase from 4 TWh to 80 TWh, which corresponds with aigberase from
0.2 % to 2.8 % of expected total electrical energy generated in @80ffu{ increase from 2.5
to 40 GW).

The wind power plant construction projects exceed above-mentioned assumptions
markedly.

Fig. 1 — The wind power plant in the Czech Republic (photo from 2005)




2.3 Biomass energy

At present there is produced 200 GWh of electrical energy from bsmmathe Czech
Republic. In near future the big increase in production of electigigxpected. It is assumed
that 2 200 GWh of electrical energy from biomass will be generated in 2010.

In the European Union, an increase in electrical energy from tistingx22 TWh to
230 TWh is assumed, which corresponds with the share increase from abowt81% of
expected total electrical energy generated in 2010.

The capacity of 2.2 TWh expected to be generated in the Czech RepuBld0 by
combustion of biomass is no utopia. The comparable power system, sut af Einland
with its current generation of 70 TWh, generates today 8.6 TWh fromasgnor that of the
Netherlands with its generation of 89 TWh where energy generatom lhiomass makes
today also 3.2 TWh.

2.4 Photovoltaic energy and geothermal energy

The solar power photovoltaic energy conversion shows strong development at present tim
There is expected 15 GWh of electricity from photovoltaic systems to be produced in 2010.

In the European Union, an increase in output from 30 GW to 3000 GW and intgenera
from 0.03 TWh to 3 TWh (a 0.1 % share in the total electrical erggggration expected in
2010) was assumed. The actual rate of development is slower but accelerating.

In geothermal applications, it is expected that 15 GWh will be achieved in 2010.

3. A COMPREHENSIVE VIEW OF THE ISSUE

In conclusion let us take a comprehensive view of the issue of postil#ation of
renewable resources in the Czech power system.

Taking all renewable resources as a whole, we would like to mowe tfre current 2 %
share in the gross domestic consumption of primary energy resd¢abmeg 1700 PJ) to the
proposed 8%. The experts have calculated the current economic possihititl consider a
6.8 % share in the approximately same volume in 2010 to be realistic (expert asfessme

Electrical energy generation from renewable resources asedeto the gross domestic
consumption of electricity. There is the assumption that it niltease from the current 3.6 %
of 64 961 GWh up to 8 % of 68 000 GWh in 2010. This assumption seems to be somewhat
ambitious idea from view of present situation. For comparison, the ageneatation of the
Orlik hydro power plant is about 350 GWh or we can assume that 1 % gifobge domestic
electricity consumption is fed by the large hydro power plants: Orlik, Slapy and Lipno.

These and many other problems with connection, expansion, financing, econosfitsbe
and environmental aspects in using the potential of energy renewableaes have been and
still are the topics of the discussions in the national and intenattonferences focusing on
the issues of power engineering. Finally, they are the topicsolowfup discussions and
expert meetings of individual energy companies not only in the EU cesibiit also over the
world.




4.
[1]

[2]

[3]
[4]
[5]

[6]

[7]

[8]

[9]

REFERENCES AND BIBLIOGRAPHY

Muhlbacher J.Nohacova L.: Distribuované zdrojenergie-moznosti vyuziti
obnovitelnychzdrojii v CR, article- The 2nd International Scientific Symposium "EE

2003 Elektroenergetika ", Stara Lesna 2003, Slovak Republic, 16.-18. 9. 2003 S. 1-5,
KoSice ISBN: 80-8906180-X

Muhlbacher J.Noha¢, K., Nohacova, L.: Distributed power systems, article-12th
International Expert Meeting "Power Engineering 2003", Maribor 2003, Slovenia
Republic, 7.-8. 5. 2003 S. 1-4, University of Maribor ISBN: 8643505447

Kolcun M., Mihlbacher J., Haller: Mathematical analysis of electricalondis,
specialized technical book 2004, Czech Republic, ISBN: 80-7300-098-9

Krasl M., Tesafova M.: Technickévyuziti supravodivosti v energetice, article-Meeting
Racio 2002 Scientific-technical association of WestbohePiian

Nohacova L., Nohac K.: Some cases of distributed resources connected to the

distribution network, article-13th International Expert Meeting "Power Engirgeer
2004", Maribor 2004, Slovenia Republic, 18.-20. 5. 2004 S. 1-6, University of Maribor
ISBN: 86-435-0617-6

Nohacova L., Tesafova M.: The utilization of renewable energy resources for electrical
energy generation, article- 6th International Conference "Control of powemsyste
2004", Strbské Pleso, Slovak Republic, 16.-18. 6. 2004, Slovak University of
Technology in Bratislava, ISBN: 80-227-2059-3, S 1-4

Martinek Z.: Planovanptenosu elektrické energiazitim kritéria spolehlivosti, Use of
technical Measurements in solving Environmental Problems, ZCU Plzeii 2001, ISBN
80-7082-764-5, pp. 84-88

Tesatova M., Nohacova L.: Voltage dip matrices — calculation, interpretation and using,
article-13th International Expert Meeting "Power Engineering 2004", Maribor 2004,
Slovenia Republic, 18.-20. 5. 2004 S. 1-6, University of Maribor ISBN: 86-435-0617-6
Dvorsky E., Hejtmankova P.: Economical evalution of combined heat and power
decentralized sources operation, article- 6th International Conference "Cormooverf
systems 2004", Strbské Pleso, Slovak Republic, 16.-18. 6. 2004, Slovak University of
Technology in Bratislava, ISBN: 80-227-2059-3, S 1-5

This paper was written within the solution of the ERASMUS SOCRATES Programm f
education and culture — Intensive Programm “Distributed power systems”.

Authors’ Address
Ing. LucieNohacova, Ph.D.

University of West Bohemia in Pilsen, Faculty of Electrical Engineering, iDapat of
Electrical Power Engineering and Environmental Engineering

Establishment: Univerzitni 8, 306 1Rlzen, Czech Republic
Tel: + 420 377634301 Fax: + 420 377634302

E-mail: nohacova@kee.zcu.cz Tel: + 420 37763435




