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1. Introduction

The following report is intended to establish uniform methodology for the Regional Energy Concept
project. As the regions’ energy character is affected by energy supply and stakeholders, this report
focuses mainly on the evaluation and relation between supply and demand of the region.

The goal of the action is to create energy aware regions that can also work with energy utilities,
private energy companies and all the energy consumers to promote and develop renewable energy
investments. In our future homeowners, local and regional decision makers, investors and
developers will have access to information and capital opportunities to take advantages of
sustainability, autonomy and long term cost savings from renewable energy investments. Local
energy resources help to build a sustainable, competitive and self-supporting local community.

The aim of this document is to prepare one uniform template for Slovak republic. Based on the
previous activities common format guide will be elaborated for the energy supply reports. This
document is meant to be a practical tool with clear guides for any other region to assess their energy
supply. As each region has its own characteristics, these templates do integrate these differences
within Slovak republic in order to provide a complex overview for the regions involved and other
regions that will use these templates in future.

In order to achieve a common region’s vision for renewable energy utilization and create an
integrated energy management concept, each region has to define its primary energetic aims.

The example of Region’s strategies is described in the Plan for development and use of renewable
energy sources in the territory based on an example of Trnava concept region.

The priorities involved are the shifting of dependence to regional energy sources in order to increase
energetic independence of the Region itself, their sustainable development and the security of
energy supply. To reach the mentioned targets, six main actions are needed to be implemented:

Increase energy production efficiency.

Achieve a properly functioning single internal market for gas, heat and electricity.
Promote renewable energy sources.

Strengthen nuclear safety.

Secure energy supplies to Europe and develop international cooperation in the energy

vk wnN e

sector.
6. Improve relations between energy policy and the areas of environment and research.

It is necessary to define the basic fundamental objectives and targets already at the start because it
limits the renewable energy source utilisation possibilities, the size of sustainable and realisable
energy potentials and influences the adequacy or the need for enhancement of the state of existing
energy transmission and energy distribution systems.
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2. Energy Objectives and Targets

If a chosen concept region of a certain country aims to create an integrated energy management
concept for energy service based on the conditions of energy supply, it is necessary to define the
basic objective in the first place. In our case it is the introduction, spreading and maintaining of the
utilisation of renewable energy sources and improvements of energy efficiency to the highest
possible degree.

The commitment of Slovak republic in the mid-term (until 2020) is increasing the share of renewable
energy to 14% in the gross domestic energy consumption structure. This should be achieved in line
with the National Renewable Energy Action Plan of the Slovak republic prepared and adopted for this
purpose. In the mid-term the simplest approach is to achieve the same ratio in the energy structure
also in a concept region. In the long-term a proportional share for the concept region of the RES
increase forecasted by the Slovak republic which is presented in ,,Slovak Energy Strategy Plan” should
be considered.

Any concept region within Slovak republic should follow the same objectives established by
measures applied at national level. Whereas the Slovak Republic is obliged to increase the share of
electricity from renewable energy sources up to 14% of total energy consumption until 2020. The
goal derives from the Directive 2009/28/EC on the promotion of the use of energy from renewable
sources, issued by the European Parliament and Council.

In order to comply with this ambitious commitment, the Slovak Parliament adopted the Act No.
309/2009 Coll. on Promotion of Renewable and High Efficiency Cogeneration Production, called “RES
promotion Act”, which came into force on 1/9/2009.

Moreover, the Slovak Energy Policy’s aim is to increase the share of renewable energy sources in
power and heat generation. The gas crisis in 2009, related to the Russian gas transmitted via Ukraine,
highlighted the dependence on natural gas imports of the Slovak Republic and the vulnerability of
heat supply security. Renewable energy sources (especially biomass) can be a key to reduce the
dependence on energy imports by diversification. Furthermore, renewable energy sources can
encourage the innovation and development of IT, as well as facilitate the building of a knowledge
economy.

2.1 Renewable Energy Targets and Trajectories

The expected amount of energy from renewable sources in Slovak Republic corresponding to the
2020 target of 14% was calculated from the expected total adjusted energy consumption. Expected
amount of energy from renewable sources for Slovakia is 1 572 ktoe (66 PJ).

(A)  Share of energy from renewable sources in gross final consumption of energy 6.7%
in 2005 (S2005) (%)

(B)  Target of energy from renewable sources in gross final consumption of energy  14.0%
in 2020 (52020) (%)

(C) Expected total adjusted energy consumption in 2020 11226
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(D) Expected amount of energy from renewable sources corresponding to the 1572
2020 target (calculated as B x C)

Table 2.1 — National overall targets for the share of energy from renewable sources in gross final
consumption of energy in 2005 and 2020

According to Article 4(1) of Directive 2009/28/EC, Member States are required to set their targets for
the share of energy from renewable sources in 2020 in the following sectors:

=  Electricity production

= Heat production

= Transport fuels production

2015 2016 2017 2018 2019 | 2020
RES-H&C (%) 10.9 11.7 12.5 133 14.1| 146
RES-E (%) 23.0 233 233 23.7| 23.9| 240
RES-T (%)* 6.0 6.3 6.8 83| 85| 100
Overall RES share (%) 10.0 10.0 11.4 114 13.2| 14.0
Of which from cooperation mechanism (%) 0 0 0 0 0 0
Surplus for cooperation mechanism (%) 2.8 33 2.5 32 1.7 1.3
As part B of Annex I to the Directive 2015-2016 2017-2018 2020
SZOOS + 45“/0 (Sg(]z[;- 82005 +65‘VD (SZ(IZ[)'
S}Olﬂ
Sz()(]5) SZUUE)
RES minimum trajectory (%) 10.0 11.4 14.0
RES minimum trajectory (ktoe) 1 088 1252 1572
2015 2016 2017 2018 2019 2020

Table 2.2 - Slovak 2020 target and estimated trajectory of energy from renewable sources in
heating and cooling, electricity and transport

The total of the three sectoral targets, translated into expected volumes (ktoe) including the planned
use of flexibility measures, has to be at least as high as the expected amount of energy from
renewable sources that corresponds to the Member State’s 2020 target. Regional Strategy and
proposed investments in a concept region within renewable energy sources should concern these
national differences and be based on the national standards.

2.2 Legislative and Support Mechanisms

In Slovak Republic there are several initiations to increase the rate of renewable energy sources by
legislation in accordance with EU directives. The most relevant documents in terms of energy and
environment are the followings:

9 National Renewable Energy Action Plan (2010)

9 Act No 309/2009 on the promotion of RES

I Act No 656/2004 Coll. on Energy and consequential amendments

National Renewable Energy Action Plan (2010) contains strategy for a higher utilization of
renewable energy sources in the Slovak republic. The strategy was approved by Slovak
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Government in 2007. The goals of the document are concerning the use of renewable energy
sources by 2010 and 2015. “In order to achieve these targets, Slovakia will carry out financial
and legislative measures as well as measures in the field of education, science and research on
RES.”

Act No 309/2009 on the promotion of renewable energy and high efficiency cogeneration and
amending certain laws (Act No 309/2009 on the promotion of RES) was approved in 2009 in
order to promote the production of electricity from RES. The main aim of the act is to improve
the functioning of the electricity market in renewable energy and create a stable business
environment. “It has delivered a long-term guarantee of feed-in prices for 15 years and has
guided the path followed in the production of electricity from renewable energy.”

Act No 656/2004 Coll. on Energy and consequential amendments governs:
= conditions for conducting business in the energy sector;
= access to the market, rights and obligations of market participants in the energy sector;
= rights and obligations of natural or legal persons whose rights or obligations may be
affected by market participants in the energy sector;
= state administration in the energy sector;
= state supervision of business in the energy sector.

There are different funding schemes which are available for the concept regions in Slovak republic to
support RES-related investments, as the programme schemes of the Structural Funds, EIB and EBRD
Funds. Local mayors possess several plans for future RES-investments in a wide scale from sun-
collectors on the roofs of hospitals and other public administration’s buildings (schools, municipal
buildings etc.) to introduce biomass technologies. There is also potential to use biogas from
community waste.

2.3 Strategic lines of action

The principle of minimizing costs by means of an integrated approach to the use of renewable energy
sources and reductions in greenhouse gas emissions was taken into account when projecting “how
to” apply renewable energy sources. As a result, an appropriate combination of RES and low-carbon
technologies will reduce fossil fuel consumption and, by extension, greenhouse gas emissions. The
priority will be technologies whose use leads to energy prices close to market prices with the aim of
delivering a reasonable final energy cost.

The priority is biomass, use of which can, in many cases, can compete with fossil fuels in terms
of price. Increasing biomass use, combined with energy savings and geothermal and solar
energy, will reduce the quantity of natural gas consumed for heating purposes.

Legislative conditions in Slovak republic have been created to promote the use of biomethane
as a refined type of biogas. Once technical conditions have been met, biomethane can be
granted preferential access to the distribution network and can be distributed. Producers of
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electricity from biomethane who generate electricity in the form of CHP receive support.
Biomethane producers need to be guaranteed the purchase of their biomethane, provided
that they meet all of the requirements of a gas market participant, by means of legislative
amendments.

In the field of biofuels, significant growth in second-generation biofuels is projected by around 2020,
which will make an appreciable contribution to the target of 10% use in transport. Not even the
gradual marketing of electric vehicles after 2015 is expected to make the same impact in achieving
this target as second-generation biofuels.

The path followed by Slovakia in the use of renewable energy is set out in the Energy Security
Strategy of the Slovak Republic, which was approved in 2008 and which states that the greatest
prospects offered by RES up to 2020 lie in heating and cooling.

2.4 Basic Concept

Energy strategy of Trnava region was already elaborated as a concept region example. The potential
of renewable energy sources in Trnava region is mapped in two public available documents. Beyond
the mentioned Plan for development and use of renewable energy sources in the territory of Trnava
Region, the analysis on the potential of renewables is included also in the document called Energy
Strategy of Trnava Region. According to any other region within Slovak republic could use the similar
documents which are generally reported also in other Slovak regions.

The potential of renewable energy sources of concept region regards also the heat production since
geothermal and biomass energy sources hold significant possibilities and margins of development in
Slovak republic. Every region, under Energy Efficiency EU 2012/27 EED program, is making efforts to
become less dependent on importing energy by using renewable sources available in the region
itself. Gas is an imported resource and on this matter the improvement and development of biomass
and geothermal energy could be a valuable mean to achieve the objective.

Note: The dependency of all Slovak regions on external gas supply, mainly from Russia, can be
lowered for instance by using the existing district heating systems in the region in advantage to an
improvement of the regional efficiency.

Investments related to energy producing from RES are principal for any concepts region. Biogas,
biomass and solar energy are vital for public authorities as an example in Trnava Region. The energy
demand of the public and social infrastructures in this region is satisfied by heat and electricity
producing from thermal water sources (e.g. municipal projects of Galanta and Sered). At the same
time, the mayor of Chtelnica village is involved in the European network of mayors taking
responsibility for the energy-efficient approaches. These examples thermal utilisation, “how to do it
well” could be seen in the last part of this document.

G EURGPE CoTINOMl  35CE417P3
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3. Methodology

The analysis of the existing situation concerning the energy in the concept region can be summarized
in a planning template. The template is based on the previous assessments elaborated, and the aim
is to connect all these in a simple scheme representing an overview of the Regional Concept Region.
The structure is intended to be a flow-chart scheme, where highlighting the connection between the
components of the Analysis.

The planning template should contain:
= Assessment of the recent energy demand,
= Assessment of the structural distribution of the direct energy consumption (by main energy
sectors),
= Assessment of the structural distribution of the different energy sources,
= Assessment of the technical potential of different local energy sources.

First of all the Regional Energy Balance shall be elaborated. It should be derived from the energy
demands of the Region and energy sources located in the Region. After that, the description of
energy transmission (and distribution) systems shall be elaborated. The description shall contain in
the first place the analysis of available transmission and distribution systems of primary energy
carriers (natural gas, crude oil, etc.) and after that also the analysis of available transmission and
distribution systems of secondary energy carriers (electricity, head, etc.). At this point it is also
appropriate to describe the recently developing decentralized electricity network system/smart grid
initiatives incorporating mainly various renewable energies.

O After that all, it is necessary to analyze the relations of the concept region with neighboring
regions. The analysis shall contain present energy transfer possibilities of individual energy
carriers (primary or secondary).

O The output shall be the Regional Energy Concept of the Concept Region, which may provide
the analysis of the potential and possibilities of further development of renewable energy
use.

In the Figure 3.1 is depicted the flow chart of work phase of the analysis of current situation, that is
necessary for the development of the Regional Energy Concept of a selected concept region in order
to achieve the outlined energy objectives. There are also shown results of the so far prepared reports
and their relations within an exemplary region study of Trnava.
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3.1 Statistics Sources

Each assessment follows a precise methodology in terms of data bothering and evaluation. In the
matter of data bothering process, one source worth mentioning is Eurostat, the database through
which The European Commission provides statistics. Data related to population, education, economy
and finance, etc. are available online.

However, not all information is available at regional level. In most cases only national data on
migration, households, unemployment etc. can be found. In order to elaborate all the assessment
upon Concept Region it is therefore necessary to gather information through additional channels.

Besides the Eurostat’s database, another important and useful source is the Statistical Office of the
Slovak Republic. It is the central body of state administration of the Slovak Republic for the branch of
statistics. Tasks of state statistics are ensured by the central office in Bratislava and eight regional
offices. On the website there are 3 main databases of statistics:

1) Slovstat - contains time series of economic and social development indicators for the whole
of the Slovak Republic;

2) RegData - Regional statistics database contains time series of indicators of economic and
social-economic development in regions of the Slovak Republic;

3) Urban and Municipal Statistics - provides users with statistical information on every
municipality and town of the Slovak Republic.

Although the data available for free are sometimes insufficient in the matter of the analysis, it is
possible to combine them and obtaining good evaluations.

Another source worth mentioning for collecting energy data is IEA, International Energy Agency,
which provide Statistics and publication through its website. The statistics concern energy balance
flows, energy indicators and statistics for each member country. Scientific sources and data provided
by the energy companies are needed as well in order to integrate the description of the present
energies supply and demand.

3.2 Energy Demand Assessment

Energy demand is an essential component for energy planning, formulating strategies and
recommending energy policies. The task is challenging not where necessary data, appropriate models
and required institutions are lacking. Projected energy demands are often found to deviate from the
actual demands due to limitations in the model structure or inappropriate assumptions.

Energy demand is a derived demand that arises for satisfying some needs which are met through use
of appliances. Hence, demand for energy then depends on the demand for energy services and the
choice of energy using processes or devices. End-use service demand is affected by the cost of energy
but also by other factors such as climatic conditions, affordability (or income of the decision-maker),
preference for the end-use service, etc. Similarly, demand for end-use appliances depends on the
relative prices of the appliances, relative cost of operation, availability of appliances, etc.
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The Energy Demand Assessment is the first of four main components included in the flow chart of
the Regional Energy Concept (see Figure 3.1).

A primary research of the Energy Demand Assessment is to collect original primary data on the
energy demand side and execute the analysis. This can be accomplished through a questionnaire
sent to the relevant stakeholders. However, the collected territorial data on energy consumption
including electricity, gas, and heat might not be entirely sufficient for a comprehensive analysis.
Nevertheless, residential energy demand can be deeply analyzed using a top down approach, but in
the case of regions of the Slovak Republic, providing particular data for industrial-commercial and
public sectors is not possible since the existing databases do not operate with this kind of categories.
In order to overcome this issue, an estimate of the household and public sector energy consumption
is provided in the Energy Transfer Potential Assessment.

The Energy Demand Assessment for Trnava Region was elaborated within the regional energy
demand report “3.1.3 Analysis on the energy demand of Trnava Region”.

3.3 Energy Supply Analysis

Energy supply and its value chains and stakeholders are one of the most important factors affecting a
regions’ energy character. The supply can be both the driver and limit of the future development as it
was in the past. The Energy Supply Analysis is supposed to be integrated into the main national
energy strategy. It aims to create links to the existing national energy related programmes in order to
increase renewable energy sources in the energy supply and explore the obvious opportunities in line
with the main objectives and recommended actions of the available national energy strategy.

The Energy Supply Analysis is the second of four main components included in the flow chart of the
Regional Energy Concept (see Figure 3.1). The aim of the analysis is to create a survey of current
energy supply focusing on spatial distribution of potentially and technically available sources
including traditional resources and grid/network connection conditions in each pilot region.

The analysis is therefore intended to be a summary of all the energy supply sources in the Concept
Region. It should focuses on three main objectives:

= Analysis of present use of primary energy sources in the Concept Region
= Analysis of main energy producers and distributors in the Concept Region

= Analysis of power sectors, distributor system, heat district systems and stakeholders

By the data collection it is good to focus on detailed energy supply characteristics (its current
situation, barriers, etc.) of the Concept Region. It is necessary to collect data using regional, national
and EU databases, academic researches, census, etc. By this approach it is possible to gain an overall
overview of the region’s supply character.

However it is also good use local data (at town level). These data are usually fragmented and not
always available. Even so this information is very important because it specifies and verifies larger
scale data. Local information is also important because the spatial focus of the analysis.
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Excellent source to gain appropriate data information to elaborate the part related to renewable is
the Atlas of renewable energies issued by the Energy Center in Bratislava. It may be extremely useful
to track all the energy plants listed with detailed information.

The Energy Supply Analysis for Trnava Region was elaborated within the Energy Supply Analysis
“4.2.1 Energy Supply Analysis of Trnava Region”.

3.4 Energy Transfer Potential

The Energy Transfer Potential is the third of four main components included in the flow chart of the
Regional Energy Concept (see Figure 3.1). It makes the main connections between the Energy
Demand and Supply. In the analysis the regional supply and demand shall be compared and an
assessment of the balance elaborated.

Because of the previously mentioned lack of data (in the matter of the demand) a deeper evaluation
of the energy demand is needed. This evaluation takes into account the regional share of national
level economic and demographic data. The consumption data can be estimate by dividing the energy
national data per the mentioned share.
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Figure 3.2 — Electricity transmission system of the Slovak Republic

The Energy Transfer Potential of the Concept Regions also places the region in a broader regional
context by identifying the crucial role of energy transfer for the Concept Region considering Slovak
transmission and distribution network (Fig. 3.2) in the current situation and for the future. To assess
the transfer potential, the broader regional context is an important element. The analysis of
possibilities for planning RES energy transferability provides valuable inputs for policy-makers and
stakeholders for the future. The reports define the regional priorities in terms of RES and facilitate
the cooperation with other regions.
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The report shall contain:

= A description of the electricity network of the Concept Region, presentation of the existing
infrastructure for energy transfer and appropriate maps (see map of electricity transmission
system of the Slovak Republic in Figure 3.2);

= PV assessment of daily peaks of production in combination with demand;

= A Description which neighboring regions have RES energy demand in relation to the Concept
Region;

= Make an assessment on the present energy transfer possibilities and a recommendation
concerning the planning of RES energy transfer for the future.

The Energy Transfer Potential of Trnava Region was elaborated within the “3.3.2 Energy Transfer
Potential Assessment”.

3.5 Potential of Energy Sources

The Potential of Energy Sources is the last of four main components included in the flow chart of the
Regional Energy Concept (see Figure 3.1). It can also be considered as an integration of the Energy
Supply Analysis focused on the potential of renewable energy sources.

Renewable energy is energy generated from endless (water, wind, solar, geothermal) or rapidly
regenerating (biomass) natural sources. As renewable energy sources are gifts of nature, the natural
and geographical conditions highly affect their spatial and temporal presence. Location,
biogeography, orography and social aspects both affect the potentials of the different sources.

As it is in the application form the potential renewable energy source assessment has 3 main
objectives:

= Collecting renewable energy sources present in the region
= |dentifying Barriers hindering the use of renewable energy sources

= Assessing density and availability of different renewable energy sources in the region

Similarly to the Energy Supply Analysis, also here, by the data collection it is good to focus on
detailed renewable energy characteristics (its current situation, barriers, etc.) of the Concept Region.
It is necessary to collect data using regional, national and EU databases, academic researches,
census, etc. By this approach it is possible to gain an overall overview of the region’s supply
character. But it is also good use local data (at town level).

Within the potential of Energy Sources report the potential of following renewable energy sources
shall be analyzed:

=  Wind power,

= Solar power,

=  Geothermal power,

= Hydropower and pumped storage hydropower,

=  Biogas utilization and bioenergy.
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The Potential of Energy sources in the Trnava Region was elaborated within the “4.1.2 RES Potential
assessment report of Trnava Region”.

4. Assessment of the Economy and Financial Incentives

For the preparation of the optimal regional energy utilisation concept that is built on the regional
energy demand and supply conditions and source potentials described in the situation assessment, it
is indispensable to know the RES incentive/support system within the country of the concept region
and possibly other countries as well as to propose and apply good practices:

= |dentify and propose RES supply investments,

= |dentify and assess RES investors,

=  Collect and assess information on RES incentive/support systems of neighboring countries or
regions.

Support schemes to promote the use of energy from renewable resources in electricity applied by
the Slovak repubilic:

Electricity produced from RES is comprehensively covered by Act No 309/2009 on the promotion of
RES, which was approved by Parliament on 19 June 2009. This Act optimizes the functioning of the
electricity market in the field of renewable energy sources and combined heat and power
generation, and creates a stable economic and administrative environment. Guaranteed electricity
feed-in prices for 15 years support the construction of installations and have a positive impact on the
opportunities for investment in electricity generation technology for small and medium-sized
enterprises, which contribute to regional and local development.

Producers of electricity from these sources are entitled to the priority connection of their electricity
generating installations to the regional distribution system, priority access to the system, and the
priority transmission, distribution and supply of electricity regardless of the capacity of their
installations. Electricity producers are entitled to take electricity at the price of electricity for losses
and for a surcharge calculated as the difference between the electricity price and the price of
electricity for losses. The Act sets a cap on assistance, under which the maximum installed capacity is
125 MW, increasing to 200 MW if the electricity is produced from high-efficiency cogeneration and
the energy share of renewable energy sources in the fuel is higher than 20%.

Distribution system operators are required to take all electricity generated from renewable energy
sources to cover their losses. Details about cooperation between electricity producers and system
operators are regulated by system operators in their operational procedures. A regional distribution
system operator is entitled to use the electricity it has taken only to cover losses. If the swing
capacity of the electricity taken exceeds the amount needed to cover losses in the distribution
system, the distribution system operator is entitled to sell the electricity at the market price.
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5. Slovak Examples of Utilisation — Renewable Energy Sources

5.1 Biomass Utilisation in Senica

According to Strategic lines of Slovak Action Plan biomass was specified as a priority renewable
energy source. Thanks to natural conditions of Slovak republic, covered by forests and agricultural
land (80% of which arable) biomass is relatively widespread, offering the possibility to replace
conventional energy sources. The main application of biomass is the provision of heat and hot water,
used in detached houses, public buildings, local heat centrals and district heating plants.

Utilization of biomass can in many cases compete with fossil fuels in terms of price. Increasing
biomass use, combined with energy savings and geothermal and solar energy could significantly
reduce the quantity of natural gas consumed for heating purposes.

In the Trnava region in particular has a total installed biomass capacity around 20 MW, dedicated to
the combustion of wood chips and the use of waste biomass such as trimming trees and pellets. An
example of how renewable energies can reduce the dependence on imported gas and providing a
secure and stable heat supply can be found in the town of Senica.

This example of utilisation has to do with a project which deals with biomass fuel. It was developed
between September 2009 and April 2010 and co-financed by the Operational Program
"Competitiveness and Economic Growth".

/' \

Figure 5.1 — Biomass plant in Senica

The aim of the project was replacing the original two boilers for natural gas with two boilers designed
for wood chips with a total capacity of 8 MW. Biomass offers the possibility to replace conventional
energy sources. The main application of biomass is the provision of heat and hot water. It can be
effectively used in detached houses, public buildings, local heat centrals and district heating plants.
The biggest advantages are easy local availability, large potentials and a relatively low price.

By implementing wood chip based production, the local heat supply company { dz®x Beéh able
to maintain heat prices and to remain competitive on the heat supply market. Local company
provides central heating and hot water for 5,600 households in Senica (almost 70% of residential
buildings in the town). The public-private partnership between { f dzQrd &hié municipality has
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proven to be very successful. New employment has been created and the money spent on heating
services stays in the region instead of being paid to foreign gas suppliers.

According to the data provided by Sluzbyt and Comeron Group, the total investment in the region
have been EUR 2.88 million, of which 40% come from the European Regional Development Fund -
ERDF. The rest comes from Commercial Loans.

The results of this project can be summarized in energy savings, slightly cheaper cost of heat supply,
energy security and positive environmental effect for the inhabitants of Senica. The outlined results
of this project are detailed described in the elaboreted document 4.3.1 — 4.3.2. Clarification of
Regional Energy Supply Chains as an example of Trnava region.

5.2 Geothermal water utilization in Galanta

The Slovak Republic can be considered a good territory for geothermal water utilization, as there are
many areas currently under exploitation. According to a research carried out by the Geological
Survey of the Slovak Republic, there are more than 20 districts with low-temperature resources, with
a total heat output of 13097 MWt.

Therefore, thermal energy is also principal renewable energy source in Slovak republic according to
Slovak Energy Action Plan. The resources are mainly used for agricultural purposes, fish farming and
space heating such as flats, sports halls and recreational purposes. The most important example of
geothermal utilization in the Slovak Republic can be found in Galanta, a town in Trnava district. The
town is located on a lowland, in the south of the exemplary Trnava region.

Figure 5.2 — Residential buildings heated by geothermal energy in Galanta

The company which operates the two geothermal drill holes is called Galantaterm spolsr.o. The
utilization of the wells started in 1996. In 2009 Galantaterm decided to join the project of
Geothermal Communities GEOCOM, part of the European Union co-financed program Concerto. The
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aim of the program is implementing practical geothermal projects by combining geothermal energy
with innovative energy-efficiency measures. An important aspect is focusing on cost efficiency,
technology and socio-economic aspects of the investment in geothermal projects.

Beyond Galanta, the program comprises other three sites in Mdrahalom (Hungary) and Montieri
(Italy). The geothermal energy is used for heating and for the production of domestic hot water.
Residential buildings (6-8 floor block of flats), a hospital, an elderly house, a nursery, a primary school
and two groceries are heated by geothermal energy. The estimated population involved in this use is
around 1200 people and the approximate area covered is 108.61 km2. The rest of the city is heated
by natural gas.

The wells are sited within 2 km of the central distribution station. They were drilled in 1983 and
1984 to depth of 2100 and 2102 m, respectively. The average wellhead temperature is 78.7 C in FGG-
2 and 77.8 C in FGG-3. The well is equipped with an electrical-driven submersible pump and a
separation tank. The submersible pump is inserted to a depth of 100 m and it is run by electric motor
which automatically regulates the amount of geothermal water as required.

Due to its high mineralization the water cannot be used directly for space heating. The geothermal
water is pumped from both wells to the Energy Centre through an insulated steel pipeline. The
Energy Centre is a heat exchanger, distribution and gas-boiler station: the geothermal water heats
fresh cold water in a series of heat exchangers. Then the so-obtained hot water is distributed to flats
and the regional hospital. The discharge water is then cooled before it is discharged into the river
Vah.

The Combination of Geothermal Base Load and Gas

Peak Load (year 2003) The Amount of Emissions
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Figure 5.3 — Combination of geothermal Figure 5.4 — Reduction of emission since 1995

energy and gas utilisation

In case the outside temperature goes below 0°C, the geothermal energy is insufficient and is replaced
by gas. A separate gas boiler station is also used to provide steam to the hospital for technological
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uses such as sterilization and washing. The entire geothermal system is computer-controlled and the
technical data are monitored automatically.

The main benefits of geothermal utilization in Galanta are of economic and environmental character.
For example, geothermal heating and water led to the closure of the conventional boiler plant fired
by brown coal used in the hospital. The pollution (CO, NOx, SO2,, C and solids) produced by the
conventional boiler station has thus been reduced significantly.

6. Summary

The commitment of Slovak republic in the mid-term (until 2020) is increasing the share of renewable
energy to 14% in the gross domestic energy consumption structure. This should be achieved in line
with the National Renewable Energy Action Plan of the Slovak republic prepared and adopted for this
purpose. In the mid-term the simplest approach is to achieve the same ratio in the energy structure
also in a concept region.

The document establishes uniform methodology for the Regional Energy Concept project and
contains some practical tools with clear guides for any other region to assess their energy supply. As
each region has its own characteristics, these templates do integrate these differences within Slovak
republic in order to provide a complex overview for the regions involved and other regions that will
use these templates in future.

This document creates an integrated energy management concept for energy service based on the
conditions of energy supply. The goal of the action is to create energy aware regions that can also
work with energy utilities, private energy companies and all the energy consumers to promote and
develop renewable energy investments.
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