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1. Description of the electricity network of Trnava region

{AYyOS wnnuI GKS {GlIGS 26ySR O2YLIl ye {t20Sya
the main responsible for electricity transmission across the whole territory of Slovakia.

SEPS controlled grid in the country extends #816152Kmo6 { 9t { 3 HAMHO ® ¢ KS
distribution system includes an electricity transmission network of 4001k%86,79 Kn),

220 kV 722,89 Km) and 110kV (40,025 Kinigh voltage lines which connect the power

plants to substations and then to major local distributors. Imports, exports, and transit
measurements are also managed through substations.

Voltage Line length km) Dilated grid

(kV) together ()
400 1 301,91 265,132 18,678 1 585,72 1 869,53
220 578,953 143,937 0 722,89 866,827
110 0,254 21,093 18,678 40,025 79,796
Total 1881,117 430,162 37,356 2 348,634 | 2816,15

Table 1) Electricity netwk in Slovakia: basic data (2012) from SEPS.

Three major Distribution System Operators (DSOs) are responsible for the/dlighe
transmission and distribution of electricity aregional level, using lines up to 110 kV.

These companies are Zapadoslngka energetika (ZSE), Stredoslovenska energetika (SSE)
and Vychodoslovenska ergatika (VSE), which operate in western, central aadtern
Slovakia respectively.

ZSE is respaible for energy supply in Trnava add2 NRSNA Y3 NBIA2yas SEC(
which is covered by SSE distribution services. ZSE is owné8l%tobyGerman group E.ON,

with the remaining share owned by the State. Since 2006, ZSE is also responsible for trade

and sales and customer contacts. For this purpose, it created in 2007 uwbsidgary

companies (ZSE Energia a.s. and ZSE DistribUcia a%.pwo@d by ZSE.

Being responsible fo82% of Slovak electricity production, SlovenskétEdene is the main
electricity provider for the three regional distributors and the big busingssor in the
country. While not active in the distribution itself, the company is howewgarovider to
SMEs through aubsidiary company (SE Predaj) since 2009, and to the household market
since 2011.

» CENTRAL
< ) EUROPE

COOPERATING FOR SUCCESS.

EUROPEAN UNION 3sCE47P3
EUROPEAN REGIONAL

DEvELOPMENT FUND 3.3 2 Assessmendf energy transfer potential
Introduction of RegiondEnergyConcepts 3




‘b cis \ CAMERA DI COMERCIO ITALO - SLOVACCA
' E P — R E ' t T S0K TALIANSKO - SLOVENSKA OBCHODNA KOMORA

Regional Energy Concepts

ladrova elektraren

A

Juclear Power Plant
[ ] l_._ ﬂ' Tepelnd elektrired
.\-\. Thermal Power P [

O  vVadna elektraren

cZ | Qt Vodnd elektrsrer

Lipiorpe Fotovoltickd elektraren
D D ) D || Phatavaltaic Flant
MikdOvE L Sufany Fhaotowaitanc B
Poralukd Bndiica D{j. . /."«':__ 7 D Liptesaicd Maeg
[ 8 e — % j  —— Om— @ Slovenské elektrirne
e R O o L. pa Riaditelstva
N . Deaboribcm nid Mabhao {:}_.- /, )
\ \ Trantn () Headquarters
i Kraspbng E! I
L
a | u B Elektricka rozvodia
."-L. _r-?"fl:i P Memo 'y 9 N'D'q'éky . SWAICNGear staton
. k! :D Mo Streds u | ol B
] ' D Mash 400 kY vedenie
" |01 Bohunice - TR KV e
e "x | 220 kV vedenie
‘ " % 220 kV line
‘-\. — e m Mitra Aochovee
- DY Mok Kozmilmse——" e 400 kV dvojité vedenie
| .'z' Krifovs -[:!. it - - 400 kV line for 2 circuits
Rigialvhas, 4k . . = g
@Hr‘mﬂ":d A 220 kV dvojité vedenie
weizh ) Cungro X 220 kv line for 2 circuits
Gtk (4 WL} M
:..1m;n.!n:!D ‘\.
|

Fig 1) Power plants and substations in Trnava laordering regions (Source: Slovenské Elektrarne,
2014). Representation of the transmission network only for illustrative purposes.

Interregional network

Trnava is connected to the bordering regions tz8 K Y NRA O2 Ol y &% ovp Sy A O
substations.

Two400 kV lines connect Trnava to Podunajské Biskupice substation, in Bratislava region,
st NITAYy3 FNRBY Y NbO adpesfigely. IOfeR400DKV dlideNdeparting from

Y NR& Qyz@hects Trnava with 2 €alsubstationy G KS 062 NRSNX Y. HnaMB I A 2y
Trnava region haadirect connection with Nitra region through a high voltage line (400kV)
O2yySOiGAYy3d YNRO2ODI ye ovtaiakdLéek Sibstatbm SNI LI  yiG 2 F
As apart of the CENTRAL area and thankstdostrategic position within entral Europe,
Slovakiacan rely on good intecconnection network both to the east and theest which

involves the countries of Czech Republic, Hungary and Poland. To the East, Slovakia also
owns a high voltage connection with the bordering Ukraine.

Stil, if one looks at the weaknesses and strengths of the existing interstate electricity
network, he would realize how the latter reflects the geopolitical position of Slovakia in the

past decades. The country owns in facivell-developed connection systemwith Czech

™ CENTRAL EUROPEAN UNON  35CEA7P3
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Republic(used to form one stateCzechoslovakia until 1993)onsisting of five power lines
with atotal transmission capacity o287 MVA.
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Fig 2) Electric grid in Trnava and bordering regions (Source: SEPS)

The rest of the 10000 MVA capty of Slovak interstate network is divided among other four
countries, owning one connection with Slovakia each. At the moment, there is still no
electricity connection between Slovakia and Austria.

Trnava regional network distribution reflects the nat& trend. The region owns one direct

02y ySOliAz2y 6AU0K

GdKS
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bordering region of Southern Moravia. Another high voltage line with the capacity o220k
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reaches Sokolnice from Senica sulistain the northern part of the region. tird 400kV

line reaches Salnice indirectly via PodunajskRiskupice substation in Bratislava region.

The only connection with Hungary is provided by0@kV power line whit connects

DI odvghiiththesubstag y 2F D&! NJ Ay 2 Sa0SNYy ¢NI¥yaRIl ydz:;
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2. Available regional excess reenwable energy

Fig. 3) Main electricity power plants in Trnava Region

To2 2F {t20F 1Al Qa oA3IITSad LIRgSNI LXFyda | NB
Bohunice V2 and the ®ad N {hgdégower plant The regional electricity balance and the
frame of transmission grid are strongly influenced by their presence.

The consumption of energy in Trnava Region is one of the lowest in Slovakia, on the other
side the energy produced itme region is far higher than the demand, so much se dinly
production from renewablsompletely covers the demand.

In the following analysis differences in times of energy production and times of energy
consumption, energy losses due to transportatanmd storage processes are not considered.
Thus, merely pure energy amounts are analyzed.

Demand

According to data from the Slovak Statistics Office, the total consumption of electricity in
Trnava Region was around 891721 MWh in 2010 and 844495 MWh ifh. Z0ie
methodology used by the Ministry for this datmthering considers the amount of energy
consumed by agriculture, forestry, transport, industry and construction, including own
consumption on electricity production, on heat production and pumping. édger the

/< CENTRAL
< ) EUROPE

COOPERATING FOR SUCCESS.

EUROPEANUNION  3sCE47P3
EUROPEAN REGIONAL

DEvELOPMENT FUND 3.3 2 Assessmendf energy transfer potential
Introduction of RegiondEnergyConcepts 7




( c ‘ ccis CAMERA DI COMERCIO ITALO - SLOVACCA
E P — R E TSOK TALIANSKO - SLOVENSKA OBCHODNA KOMORA

Regional Energy Concepts

enterprise methodology is used for organizatomith 20 or more employeesdata is only
available for this category of consumeExact household data at the regional level is not
published.Therefore, the consumption of electricity in Trnavagle calculated with this
methodology counts for the-6% of the total national one, and considering the data of the
last three available yearsa negative trend can be noticed at regional level, while the
national consumptioras a wholencreased.

Electicity consumption (MWh)

by RegData (2011) 2009 2010 2011
Slovak Republic 15876548 16458381 17435523
Region of Trnava 907772 | 891721 | 844495
District of Dunajska Streda 72999 59919 60744
District of Galanta 127980 | 167880 | 75750
District of Hlohovec 1707% | 173752 | 182010
S5AA0NRGny 2F t A 48332 | 47224 | 49981
District of Senica 52490 43157 46299
District of Skalica 61371 76184 77226
District of Trnava 373846 | 323605 | 352485

Table 2) Electricity consumption (MWh) in Trnava Region calculated with Reg¢fisticS Slovakia
method.

Amore recent report compilethy the National Slovak Statistics Officengdata forthe
year2012 shows an increase in the industrial electricity consumption taking into account
there could be statistical differences due taifferent approach in the datgathering
process.

Consumption of Electricity and

Heat in Industry- by Regions MWh
2012 - Trnava Region

Mining and quarrying 8614
C Manufacturing 879470
D Electr, gas, steam supply 30572
E Water supply; sewerage 15131
Industry total 933787

Table 3) Consumption of Electricity and Heat (MWh) in Industry in Trnava Region from National
Slovak Statistics Office (2012)

Nevertheless, in our survey, we consider the data for 2011 provided by the Slovak Statistics
Office throudn its regional database. The decision was taken due to the fact that data for
2011 are more detailed and suitable for our balance analysis, considering that electricity
supply data are available only for that year.
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However, the electricity consumption datprovided by the Slovak Statistics O at
NEIA2y Il f ndigate tonstdpos ¢n@ ihe part consumed by commercial and
public services

Total population in Trnava Region is 556577 inhabitants, which corresponds to 10.29% of the
national populaton. Therefore we simply estimate the residential consumption of Trnava as
follows: 4503*0.1029 = 463.3587 GWh/year, by supposing every inhabitant has the same
annual level of residential electricity consumption.

In the matter of the commercial and publgervices we consider the GVA index as above
mentioned. The IEA gathers the data following the International Standard Industrial
Classification of All Economic Activities, ISIC, and it classifies the category mainly in activities
of trade, accommodation, fwd service, information and communication, financial and
insurance, real estate, professional and administrative, public administration and other
services.

G| Trade,transpdr accom., food serv. 13301,07
J Information and communication 2803,92
K Financial and insurance activities 2409,27
L Real estate activities 4202,41
M-N Professional, scientific and technical activities; 4568,84
administrative and support service activities

O-Q Public admin., education, health 8350,72
RU Arts, entertainment and recreation, repair of household goods and other servic 2058,76
Total 62396,26
G| Trade,traisport, accom., food serv. 1218,24
J Information and communication 284,79
K Financial and insurance activities 175,04
L Real estate activities 439,56
M-N Professional, scientific and technical activities; 314,12
administrative and support service activities

O-Q Public admin., education, health 961,26
RU Arts, entertainment and recreation, repair of household goods and other servic 125,21
Total 7171,50

Table4) GVA in Slovak Republic and Trnava Region in current prices (2011)

The GVA index in Tama corresponds to 11.4986 the Slovak total Therefore we estimate
the regional consumption of electricity for this category by calculating 8232*0.1149 =
945.8568 GWhlyear.
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Production

In the framework of the electricity production, in Trnava Regiagr¢his an installed capacity

of 838 MW deriving from RES, acdogito the data mainly retrievedrom the Atlas of
Renewable energies (2012) during the survey on Supply Analysis of Trnava Region and it
corresponds to 24.18% of the total regional one. Thaual production was 2334669 MWh

in 2011, which corresponded to 24% of the total share.

Installed capacit Production per year

Installed capacity
by source
TJh
- (GJn/1000)

Nuclear 1010 7318920 1969 547069
Hydropower 767 2294924

Wind Power 3 5000

Solar Power (PV) 32 34745

Biomass 20 42 11636
Geothermal i 99 27375
Gas 430 0 0

a 2278 9653589 2110 586080

Table5) Energy production in Trnava Region from Energy Supply AnalystECHEP014)

[ Nuclear ™ RES

Fig. 4 Chart of the electricity production in Trnava Region

It can be affirmedhat the share of renewable energi@s electricity production ifiigh when
compared with the percentage of other Slovak regions. This fact is mainlytadtlee
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presenceof one of he two largest hydroelectric power plants in Slovakial rnavaregion

the abovemey G A 2y SR DIFI066N]1 2023 gKAOK KlFa |y Ayadlf
on the Danube River in the southern part of Trnava on the border with Hungary.

Another reason why the percentage of renewable production of electricity is so high is that,

in addition to the Bohunice nuclear power plant, there are no oth&jor plants producing

electricity, considering that the situation of the gas power plant is still controversial and not

clear. Thegas powellJt | yi t 20F SR Ay al f Qf¢gMDIW, wad G K |y
built in 2011 by E.ON, butwas operationabnly for 2 years.

The sources of salaand wind energy, however, represent \aery little share in the
production of electricity in the region of Trnava, with respectively 0.14% and 1.73%,
although the solar energy showed a consistent growth in the-jear periodbetween2009

and 2011. The Government has preferred to quit the subsidy progranertoancethe
development of PV domestic and industrial installations, due to issues related tgrithe
management. Particularly challenging were the grid overload and the unpredictable
evolution of the market prices. However there are real deployment possibilities of this
natural energy source if managed in the proper way, with simultaneously effgrtisebState

and the electricity companies.

Balances

In the analysis of electricity balances and available regional excess ofaleleegnergy, the
surveyis carried out by using the data of the energy production at regional level, which date
from 2011. W can create a frame for comparison in order to estimate the annual electricity
balance.

Taking into account the previowssumptions regarding the differences in times of energy
production and times of energy consumption, energy losses due to transpmrtatnd
storage processes, we can easily observe that in Trnava Region there is a high excess of
energy production: in 2011 the supply was around 9653589 MWh, mainly provided by
nuclear and hydro power plants as explained above, while the regional consumpti
according to our estimate, was arousd4495MWh.
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Imports and exports of electricity
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Fig.5) Energy transmission in Slovakia (2011). From Slovak Ministry of Economy.

The Slovak transmission system is exposed to international electricity tféovs#, which,

since August 2011, have been enhanced after an increase of the electricity generation from
renewable sources in noritvestern Europe, electricity etbke in southeastern Europe and

due to the topology of transmission systems.

The data on tk flows of electricity transmission in Slovakia are managed by the Mimiktry
economy of the Slovak republimd are available only at the national levedr Ehis reason,

in our analysisve consider the amounts of electricity imported from abroad andcetqd
outside the barders.

The main connections between Trnava Region and the neighboring countries involve the
Czech Republic to the north and Hungteryhe south, for which we repothe data below.
Although the balance of crogmrder exchanges shaaa net result of imports, we can affirm

the region is a sefufficient electricity producer. The data concerning inputs might be
potentially only related to the transit energy, but also driven by market reasons, owing to
the lower costs of electricity iported or higher revenues in electricity exported.
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Imports from Czech

Exports to Hungary

Republic
(é’wh) (Gwh)
January 409 197 1185 353 365 1058
February 475 442 1001 373 569 924
March 421 466 709 447 516 919
April 457 434 799 517 573 953
May 346 451 613 339 576 719
June 306 430 768 393 435 681
July 861 879 1016 602 867 974
August 431 984 1135 539 799 1016
September, 591 689 657 447 652 731
October 677 928 709 558 853 759
November| 388 990 712 280 869 748
December| 136 1101 611 86 1046 751
Total 5498 7991 9915 4934 8120 10233

Table6) Imports and Exports of Electricity in Slovakia from ENETSO

We can clearly notice the increase of transmission from Czech Republio Hungary as
mentioned above. Morear the imports and exports of electricity in Slovakia follow the
same trend over the year, which confirms our hypothesis on flux transit.

1200

1000 /7

600 /
M = |mports from CZ
400 ,/

Export from HU
200

QAN e N S S &&
R MRS SR AP O i )
\’OQ g ?\?(\) qé\"b e - N V‘\}Qo,,&é\ S (}0 .,;Q'(K\ Q}(\

Fig.6) Chart Imports and Exports of Electricity in Slovakia from ENTSO
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3. PVassessment

In the matter of eletricity peaks, the system is controlled and managed by SEPS, which
publishes the data concerning the transmission activity through its website. The load of
electricity and the use of sources on day of monthly peak are available only at national level,
therefore our analysis ixonducted by taking into consideration the whole electricity
production in Slovakia.

In the total production of electricity in the country, the splpower counts only for some
1.1%, neverthelesss contributionto covering Slovakisa power system load in the summer
season is not insignificant, reaching a total instantaneous capacity of around 300 MW and
roughly counting for 12% of the system load in the Slovak territory (considering the summer
load at the level of 2,500 MW).

35000 —
total electricity
consumption
30000
25000
Hydro power plants
20000
-15000
JE EBO V2
10000
JE EMO 1,2
S000
o E EEOV
2005 2006 2007 2008 2009 2010 2011

Hg 7) Total electricity generation and consumption in Slovakia between 2005 and@®aH) (from
Ministry of Economy

The Trnava Region's PV installed capacity is just 6.44% of the Slovak one, where 512 MW are
installed, and 310 GWh were produced in 20tbrresponding to 1.1% of the national
electricity generation in Slovakia.

In 2011 there was a PV installed capacity of around 33 MW in Trnava Region, and an annual
production that reached 35000 MWh.

The flux of solar radiation in the regida about 105 kWh/m?2 per year, of which 805
kwh/mz in the period ApriSeptember The valuds several times larger than the current
consumption of this primary energy source. Therefore the possibility of increasing the
amount ofenergy produced from this source isate
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Fig.8) Solar irradiation map of Trnava Region
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Load of Slovakia and use of sources on day of monthly peak
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Fig9) Load of Slovakia and use of sources on day of monthly peak from SEPS website.

The table above shows ttmverage by source typdéfter considering the real possibility of
installing solar paels, the technical exploitable potential of solar energy in Slovakia, i.e. the
use of photovoltaic cells, is 5.200 GWh/year (18720 TJ / year), roughly 16% of the total value
of RES in the Slovak Republic.

This means that if developed in the right way, fhasitive contribution of the PV energy in

the Slovak electricity system and its assessment in covénmglaily peaks may have room

for improvement.
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4. Neighbouring regions and RES demand

Trnava shares its border with five other regional entities.e€hof them are located in
Slovakia: Bratislaveo the wSa & I Y R ¢ NB 16 dhp ylorth: gask ant #oltiNaast
respectively. The region also borders with two foreign countries, the Czech region of South
Moravia to the North and West Transdanubia t@tSouth, which is part of Hungary.

While all the six regions show a positive ecomorperformance in interregional and
international comparison and good development perspectives, huge imbalances remain for
what concerns the availability of energy sourcébe area is extremely heterogeneous in
terms of both electricity consumption and regional share of the respective national supply,
with some regions having a huge energy surplus and other being heavily dependent on
imports. Most notably, regions with majcelectricity production (Trnava, Nitra) show the
lowest level of consumption. Unfortunately, detailed information about the total energy
production at the regional levas not available for Slovakgions. We propose an estimate

of the total consumptiorfor the Slovak regions using the same methodology applied in the
study of the concept region. This methodology allowed us to include household
consumption in the total consumption package. For similar reasons, we lack the necessary
data on renewable energgurrent interregional transfer. Our estimates suggest that, while
non-renewable energy suppliers are likely to contirtoedetain the largest share of exports

in the near future, there is an interesting potential to increase tfES&ports from Trnava
region. The following regional profiles cannot substitute a detailed map of the interregional
energy supply distribution. They aim at illustrating the main strengths of every region in
order to suggest possible developments of the interregional electricigyket, including
renewable energy

Bratislavaregion

Bratislava Region

Population 606537
Area (km¥ 2052,67
Population density (Inh/km)? 295,50
Number of towns 7
Number of municipalities 73
First class roads (km) 131,70
Motorways and junctions (kin 113,57
Gross domestic product per capita (EUR) 31532,79
Gross domestic product (mil EUR) 19020,65
Registered unemployment rate (2013) 6,1/
Average gross nominal monthly earnings (EUR) | 1106,00

Table7) Bratislava: basic information (Source: StatsOffice of the Slovak Republic)
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Bratislava region is by far the most developed and richest region in Slo\Bthey the
smallest region in terms of size, with 886537 inhaliants it stands among the three least
populated regions in the countrigut it is the one which registers the highepbpulation
density (295,5nhabitants per km2more than twice the nabnal average). Located in the
south- west, the region shares its baders with Trnava region to the eastzech Republiend
Austria to the vestand Hungary to the southconstituting an important hub connecting the
main urban areas in Central Europe. The region comprises 73 municipalities and 7 towns.
The largest part of the population concentrates in Bratislava, the capital city where most
entrepreneurial activities as well as national and international institutions are located.

The region can rely on a good connection network with the bordering regions. The city of
Bratislava is provided with an international airport and it hosts the maino&lrstation in

the country, from which an international reslad system connects the city withe Czech
Republic, Austria, Hungary and Poland. Located on the river Danube, the city of Bratislava
owns access to a water transportation network which connédis the capital cities/ienna

and Budapest.

The largest part of the regional economic activity concentrates in the industrial sector and
services. Most important productions in the area include automotive and engineering,
chemical and foogbrocessingndustries, which can take advantage of the strategic position

of the region, along with an already developed infrastructure and international business as
well as increasing local demand for goods. Bratislava region is the first area of Slovakia
where the grvice sector overtakes industrial production.

In 2011, Bratislava intaal gross production amounted mdpnHnZcp Y Aadedbt € 2 g K
alone responsible fo27,58% of thdotal GDP of Slovakia for thy@ar.According to Eurostat

data from 2011, Bratislava region is one of the five richest EU regions, with GDP per capita
186% above the EU average.

Currently Bratislava region is responsible for the largest share of electricity consumption
among Slovak regions (8483,38 GWh/year). This data can be easily explained considering the
highest level of economic development of the area in comparison with the coamarage.

Despite the developed consumer's market, which is likely to make the electricity demand to
increase in the future, according to the data available Bratislava is still relying on energy
imports from the bordering regions in order to cover the imal consumption. The
development of power plants for renewable energy production is also modest in comparison
with the concept region. Hydropower constitutes the main source of electricity supply from
renewables. Along with aumber of power statios with minor installed capacity, the
biggest installation is constituted by hydroelectric power plant of Cunovo, pdbtlofo 6 N{ 2 @ 2
hydroelectric system which produces electricity exploiting the Dafui@ater power. The
power plant entered into function to replace the Hungarian part of the project after the
partner country withdrew.
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¢CNBYSNY NBEIAZ2Y

Populaton 593159
Area (km¥ 4501,98
Population density (inh/km)?2 132,00
Number of towns 18
Number of municipalities 276
First class roads (km) 304,9
Motorways and junctions (km) 90,90
Gross domestic product per capita (EUR) 11262,40
Gross domestic produ¢milEUR) 6693,13
Registered unemployment rate (2013) 10,7806
Average gross nominal monthly earnings (EUR) [ 795,00

Table80 ¢ NBYOSNYY o0FaA0O AYyF2NNIGA2Yy 6{ 2d2NOSY { Gt

¢ NBy 6 Ny obdateddn Iiavaibdrdef to the norleast, in the northwestern part of

Slovakia, in the area of Western Carpatlsiait shares a common border with foulo8ak
NEIA2ya 00SaARSa ¢NYyIF@Fs |faz2 bhnattheEast) GKS |
while to the rorth- east it shares a common border with the Czech Republic.

The region is one of the smallest in Slovakia. Its population amounts to am®Q@@O0
inhabitants, with an average density of 13&habitants per km2 The demographyf the
NEIA2Y A& dzyS@Syod az2aid LI NI 2F (K Salohgheldzt | (A 2
river Vah, while the estern part of the region is mainly mountainoasd occupied by the

White Carpathians.

¢ NSy 6Ny NI 3 Afaigy good efistiddinfrastrug@uye. The railroad passing through

GKS OAle 2F ¢NBYSNYy O2yySoda GKS OFLAGEE OAl
G2 t2fF YRAGAKS NI ACGAYEBS a2y ySOia ¢NBYSNYy (2 . Ny
¢KS NBIA2Y 2¢ya 2yS KAIKGIl & and Whe finighad/ iy vBIIOG a . |
O2yySOlU ¢NBYSNY (2 Y2O0A0SIT YR FdzZNIKSNI G2 ! ]
CNBYSENY A& (KS &S 0doged redich after BrayskzaandNihdnjpyg 8 RS O
relatively good economic condition compared to the national average. Small and medium
sizeenterprises are the most important econoenactors in the region, accounting forore

than 6,500 businesse registeredin the area (SARIO, Slovak Investment aidade
Development agency, 2013The region has it&ndustrial tradition, wth every district

specialized in particular sector, such eva Dubnican electronics and Puchov district in

rubber industries. Prievich mostly relieson agricultural production. Other important

industrial sectors are textile, chemisand glass making.

Characteristic of the region is a large availability of natural resources. The large extension of
forests (they cover around the 49%the regional territory), make it an optimal location for

wood processing and forestry. The area is also rich in raw materials, especially lignite in
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Handlov4, but also dolomite, limestone and gravel sand, which are used in building industry.
Mineral wate sources, mostly exploited in spas, are an important part of the region's
potential as an ideal location fdhe development of tourisnrmdustry.
Our estimate of the regional electricity consumption amounts to 3043,83 GWh/year, which
is partially coveredy local production. The most important source of electricity supply in
BN V& | 82 ¥ 3B 2
Prievidza District. The installation started working already in 1953 and it undervesetal
expansions throughout itslifetimeNowadays it is owned by Slovensk&ektrarne. With an
installed capacity of 518 MWt accounts for abouB% of the company's total installed
capacity. Currently, the installation produces about 1,628,360.00 MWh of elgctper

year, theoretically covering alone a large share of the local demdadever, it is a brown

coal powered powerplant, which is regarded as non ecological, but some argue that it is an

¢NBYy6SNY

important local

Nitra region

Table9) Nitra: basic information (Source: Statistics Office of the Slovak Republic)

Ad OdNNByite b2gt e

688400

employer.
Nitra Region
Population
Area (km¥

Populdion density (inh/km?

Nuber of towns

Number of municipalities

First class roads (km)

Motorways and junctions (km)

Gross domestic product per capita (EUR)
Gross domestic product [{EUR)

Registered unemployment rate (2013)

Average gross nominal monthly earnings (EUR)

6343,79
108,70
15
354
493,48
0,00
11434,91
7888,97
12,526

722,00

Nitraregion is located on the southestern border of Thava region, in southwest Slovakia.

Besides Trnava, it border & A 0 K

¢ NJISryh Guid Banska BysiricsSto tifast, while it

also borders with Hungaryo the uth. The total population amounts to 688400

inhabitants.

As the rest of wstern Slovaki, Nitra can rely on a relatively good network of
infrastructures. The most developeglart of it concentrates in the astern part of the
region,but projects for expanding theastern network are currently ongoing, as for example
the highway connecting Nid and Banska Bystrica, which will ideally constitute a part of a

larger East S

a0 Kdzod ¢KS NIAfgl e

hosts the biggst city harbour in the country.

aceaidsSy Aa
Zamky are crossed by the railway route connecting Bratislava to Budapest, while Komarno

gStft
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Traditionally, Nitra region has been oriented towards agriculture. Nowadays agricultural
production, which can take advantage of a favourable climate and morphology of the region,
stands along with a developing industriabguction, mainly oganized in clusters scattered

in different districs (with the exception of Nitra which remains highly diversified) and in the
proximity of the main cities in the region. The oldest industry is food processing. Most
developed sectors armachinery industry with bottheavy (equipment for power plants and
heating statims) and light machinery (needéaor car industry)electronics (which develcul
recently and mainly followBreign investments and the creation of joimentures), chemich
industry, pharmacy andhoesmanufacturing Geothermal springs in Nitra aexploited for
tourismpurposes.

Nitra is currently the leader in energy production among Slovak regions and, with an annual
total consumption amounting to 2622,72 it owns a cistent surplus of electricity.

Located between the towns of Nitra and Levice, Mochovce nuclear power plant is by far the
main source of regional electricity production, and it covers alone the whole electricity
demandof the region. Operated by Sloveke Bektrarne, in 12 the plant accounted for
34% of the total electrical installed capacity of the company.

Mochovce power plant consists of four pressurised water reat®dER 440A213m units.

The installation represents the newest of its tygeurrently,only Unit 1 and 2 are active,
supplying the power grid with a gross production of about 3000 GWh annually, which means
about 11% of Slovak electricity consumption. The construction of units 3 and 4, suspended in
1992, has now been restarted.

Photovoltaiclectricity production has also been included in the recent extension of the
original power plant. Mochovce complex is currently connected to a photovoltaic system
consisting of 4136 solar panels distributed an2 hectare land. The plant covers the
demandof electricity in the construction and neiechnological operations in nuclear power
plants of Mochovce 3 and 4. The total installed capacity of the photovoltaic sector in
Mochovce is currently 0.95 MW.
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South Moraviaregion

South Moravia

Population (210) 1154654
Area (km2) 7196,5
Population density (inh/km)?2 160,45
Number of towns 48
Number of municipalities 673
First class roads (km) 448
Motorways and junctions (km) 134
Gross domestic product per capita (EUR) 13751
Gross domestic product (hitUR) 403,64
Registered unemployment rate (2012) 8,1%
Average gross nominal monthly earnings 919,97

Table D) South Moravia: basic information (Source: Czech Statistical Office)

Administrativni ¢lenéni Jihomoravského kraje
Administrative breakdown of the Jihomoravsky Region

Spravni obvod ORP
Administrative districts of MEP

D Blansko :l Mikulov
:] Boskovice :l Moravsky Krumiov
D Brmo [:] Pohofelice
[ recav  [_] Rosice
I:] Bucovice |:| Slavkov u Brna
D Hodonin I:l Slapanice
D Hustopece :] Tisnov
D Ivancice :I Veseli nad Moravou
:I Kufim E Vyskov
[ kyjov [ znojmo
[ Zidiochovice

© Obec s rozsifenou pusobnosll (ORP)
Municipality with extended powers (ME} .
Obec s povéfenym obecnim uladem (POU)
HMunicipality with authorized municipal office (AMO)
} Spravni obvod obce s POU
Administrative districts of municipality with AMO

Hranice okresu
Border of districts

kilometry

Fig. D) South Moravia Region Map. (Source: Czech Statistical Office)
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Located in the southeastern part of the Czech Republic, South Moravia is the fourth largest
region in the country and, with its 1154654habitantsit is the most populated among
Trnava's bordering regions.

The region is one of the begterformersin Cech Republicin terms of ®P per capita,
although a huge gap remains between the city of Brno and smaller urban centres and most
peripheral districts, espeally ZnojmoVranov,l 2 NZX far@dBoBkoviceareas. These
differences concern both a different pacaf economic develoment and information
network, which remain much poorer in the periphery.

In 2008 the region reached the second position for annual growth performance in
interregional comparison (The report prepared by &Péupv.o.s.,for the South Moavia
Region). Despite the recession due to the effedte@nomic crisis which hthe region in
2009, the quick recovery alregdn 2010 a favorablscenario for the near futurean be
expected Electrical engineering, mechanical engineering and foodcqssing are the
economic activities whiclsaw the widestexpansion in recent years aratcount for the
most part of the regional GDdrowth.

Notwithstanding its good economic situation, South Moravia currently registenedest
performance as an electity producer. The local supply is very low, amounting to some
1.3% of the national production. The region ised importer of electriciy, being able to
cover only21% of the internal demand for electricity through local supply. Since 2009, as
aconsequace of the governmental promotion of investments in solar energy sources,
South Moravia saw significant development of photovoltaic power plants. The map below
shows the main powerfpl yia Ay GKS Ngodp the/majprieneyRproduer 2 9 %
in Czeh Republic. The electricity produced is mostly employed to cover internal
consumption.
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Figll)Main power plants in South Moravia (Source: CEZ Group)

Hodonincoal fired power plant is the oldest installation in the region, and one of the oldest

in the Czech Republic. Once an important local energy supplier, it has been progressively
downsized in the last decades and substituted by cleaner energy sources. lIts installed
capacity of 105 MW is largely underutilized. The power plant was built in the 5Dst an
worked using the locally mined lignite. Originally created with the main aim of covering the
electricity demand of the region, it was gradually converted into a heat power station after
other installations for electricity supply were built in othecddities. Since 2009, part of heat
production is obtained throgh the use obiomass.

The other most significant installations owned B¥Z group are part of the wave of
photovoltaic development which started between 2009 and 2010. In the Municipality of
Vranoska Ves, photovoltaic power plant produces electricity exploiting the good potential

of the area (annual total globalradiationis on the average 4.1 thousand Ef)/m?. The
power plant installed capacity is 16.033 MW and its production covers the local demand of
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4000 households¢, | 6 6pbv@E plant, near Brno, is the second largest photovoltaic
installation managed bg 9 2 DilNSbuath Moravia. With an installed capsoof 5.6 MW,

the power stationbuilt in 2009, supplies electricity for consumption to 1,500 households in
the region. Athird power plant is located in the southern part of the region in Panov. The
installation h& an installed capacity of 2.134 MW and it produces electricity for 600
households.

Although being aet importer of electricity, the region remains primary oriented towards

Czch and Austrian supplierSrnavaNBS 3 Aexpgpritéwards the region is therkkly to be

low in the near futire, unless major changes oceéamarket conditions.

West Transdanubiaegion

West Transdanubia

Population (2012) 994000
Area (km¥ 11328
Population density (inh/km)? 88
Largest town Gyor
Gross @mestic product per cata (2006) 15100¢
Registered unemployment rate (2011) 7.4%

Table 1) West Transdanubia basic information, Source: ESPAN

To the suth, Trnava region borders witHlungarian region of Western Transdanubia. The
region is one of the eight statistical regions created by lthangarian government in 1998.
¢KS wS3aA2y 2F 2Sad ¢ NIy aREMstmeSbpron, Vgs@ndiZRS &
The extension of the region is lengthy in the direction nersbuth. It is a developed,
industrialised region, specialised in automotivedamachinery industries, characterised by
largerthan-the-nationataverage level ofFDI. Its regional innovation system has been rapidly
evolving since 2009. Industgniversity collaboration is getting increasingly intensive
(European Commissiaithis regpn is the second most economically developed Hungarian
region. The develpment level and further pace amprovement of the region resuih an
increase in the energy demand higher than the national (Hungarian) average.
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Slovakia
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Fig.12) West Transdanubia regiodivision and neighbouring countries, Source: ESPAN

The energy demand of the significant industrial development tsjeresults in an
increasing consumption in the region, and a significant part of this energy will be satisfied
also in the future as nofrom fossil energy sources.

Among the primary energy sources of the region, the consumption of fossil fuels, mainly
natural gas continue to form a significant rate, and this trend is likely to continue in the
coming two decades. In Hungary, biomass aedtigermal energy generation are the most
prominent from amongst renewable energy sources, while the role played by other sources
is relatively insignificant compared to the two mentioned. Accordinge®PANWest-
Transdanubian Regional Energy Strategyl220 Hungarian laws on renewable energy
investments are rather immature and the licensing procedures stipulated involve an
unnecessarily complicated and lengthy process. For the purpose of increasing the proportion
of the use of renewable energy heavynphasis should be placed on ttsmplification of
administrative procedures.

In the West Transdanubian region, the utilisation of biomass in its present condition consists
of boiler heat generation usingiainly woodchips. The inbuilt heating plant and indial

user boiler capacity is 380 MW. In the future, connected heaand electricitygenerating
power plants using biomass built near large cities of the area could cover the basic heat
supply of the heat bases.
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There is an inbuilt wind power plant capigcof 100MW already existing in the region. This
capacity can be doubled or tripled in case the Hungarian electricity network becomes
eligible. The wind energy utilisation is limited by administrative tools by MAVIR (Hungarian
Independent Transmission @mtor Company Ltd.) until discrepancies between generation
and consumption are solved.

There is a water power plant capacity of7f@IW operating in the area at present; these
capacities can be doubled at most by realising projects with an insignificaibgcal
footprint.

Power plant capacity related to biogas production is up to a few MW in the area. There is
significant potential in this area: based on the capacity of power plants bsaggs andio
methane fed in the gas network, it is possiblegenerate hundreds of MW capacity.

The region has even greater potential considering heat generation. Heat supply by biomass
can reach up to 206800 MW inbuilt capacity considering the heat emission of connected
power plants,which covers the heaenergy é&mand of 80 000 flats. It is important to
mention that the he future figures constitute possible capacities in an optimistic scenario.
From the map of Energy Transfer between Slovaki neighbouring counies it is obvious

that Hungary is an energy imger from Slovakia.
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5. Assesment of the present energy transfer possibilities and a
recommendation

Electricity consumption in Slovakia is likely to increase in the next years. In 2011, the period
we considered in our analysis, total consumption increasied slight 0.35% in comparison

to the previous year. This data should however be considered in the framework of the
country's recovery from the economic crisis, which made the volume of electricity
consumption fall by 8.2% in 2009. We can then considerdata from 2011 as a way back to

a general trend which saw consumption constantly growing from 2000 to 2008.

At the same time production grew as well. 2011, production amounted t@8.135 GWh,
showing an increase of 415 GWh in comparison for the pusvyear. Nuclear power plants

are responsible for the largest share of local supply (54.8% of the total volume in 2011),
followed by thermal power plants, which accounted for 20.4%hef production. Notably
enough, hydropower constituted the third largesource ofelectricity production,being

itself responsible fof0.6%.

Electricity production from photovoltaic is also incsgay, being more and more used

cover household demand.

The volume of interregional electricity transit also increased ih120@egistering a decrease

in imports from abroad (this latter decreased from 3.62% in 2010 to 2.225% in 2011), with
the percentage of imported electricity being determined by market conditions more than
lack of local supply.

The future evolution of curmg trends in electricity balance will depend on a series of
internal and external factors. Among them, market conditions and related energy policies at
the governmental and EU level will be major determinants of the share renewables in the
total volume of Slovak electricity supply and distribution. The other key factor in the
RSOSt2LIYSYyld 2F GKS O2dzyiNBEQa SySNHE& LROGSYGAl
Slovak transmission system is in fact exposed to an increasing volume in transit, with
subsquent increase in energy losses and connection failures in the last years. The expansion
of electricity grid would be advisable in order to prevent tmitation of electricity exports

from Slovakia (especially towards Hungargcause of the modest capiy of the existing
network.

In the absence of complete data at the regional level, in our analysis of the available surplus
production in Trnava region, we estimated the residential and commercial electricity
consumption data starting from the nationalgfires provided by the IEA. Moreover, the
production of electricity was calculated by adding the electrical output of the local nuclear,
hydroelectric and other renewable energy sources following the Atlas of 2012.

The emerging result is that the produatids much higher than consumption, and even
without considering Nuclear, the Region is potentially -safficient in terms of energy
mainly thanks toth& € RN St SOGNARO LI I yi DIFEFo6NO2@2d

The territory offers good conditions for the development of solarrggewhich, if properly
exploited on the grid, could be an efficient alternative to cover consumption peaks.
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The surplus of electricity from renewables could be a possibility for the region both to
decrease the production of nuclear power and as potenti@hs$fers to neighbouring regions
thanks to the developed and reliable electricity network; in particular towards the most
developed region of Bratislava, which has the highest consumption data of Slovakia, and to
the regions of Nitra and Tém, with the aim of reducing their dependence on fossil and
nuclear power generation. Potential transfers of electricity could also be feasible to Hungary,

while the Czech Republic seems essentially an exporter.

™ CENTRAL EUROPEANUNION  35CE47P3
</ E)Qﬁg”gg DEVELOPMENT FUND 3.3 2 Assessmendf energy transfer potential
Introduction of RegiondEnergyConcepts 29



V o

¢ ¢ i sYM\ CAMERA DI COMERCIO ITALO - SLOVACCA
' E P — R E ' l TSOK TALIANSKO - SLOVENSKA OBCHODNA KOMORA

Regional Energy Concepts

6. List offigures
TABLES

Table 1) Elecicity network in Slovakia: basic data (2012) from SEPS.

Table 2) Electricity consumption (MWh) in Trnava Region calculated with RegData Statistics
Slovakia method.

Table 3)Consumption of Electricity and Heat (MWh) in Industry in Trnava Region from
National Slovak Statistics Office (2012)

Table4) GVA in Slovak Republic and Trnava Region in current prices (2011)

Table5) Energy production in Trnava Region from Energy Supply AnalysRECEHR014)

Table6) Imports and Exports of Electricity in SlovakianfieNTS¢E.

Table7) Bratislava: basic information (Source: Statistics Office of the Slovak Republic)
Table80 ¢NBYSNYY o0FaiAoO AYyF2N¥YIGA2Y O6{ 2dz2NOSY {0l
Table9) Nitra: basic information (Source: Statistics Office ofSlmvak Republic)

Tablel0) South Moravia: basic information (Source: Czech Statistical Office)

Tablell) West Transdanubia basic informatjdource: ESPAN

FIGURES

Fig. 1)Power plants and substations in Trnava and bordering regions (Source: Slovenské
Ekktrarne, 2014). Representation of the transmission network only for illustrative purposes.
Fig. 2) Electric grid in Trnava and bordering regions (Source: SEPS)

Fig. 3) Main electricity power plants in Trnava Region

Fig. 4) Chart of the electricity prodim in Trnava Region

Fig.5) Energy transmission in Slovakia (2011). From Slovak Ministry of Economy.

Fig.6) Chart Imports and Exports of Electricity in Slovakia from EXSTSO

Fig.7) Total electricity generation and consumption in Slovakia between 2002011

(GWh) (from Ministry of Economic).

Fig.8) Solar irradiation map of Trnava Region

Fig 9) Load of Slovakia and use of sources on day of monthly peak from SEPS website.
Fig. D) South Moravia Region Map. (Source: Czech Statistical Office)

Fig I)Main power plants in South Moravia (Source: CEZ Group)

Fig. ) West Transdanubia region division and neighbouring countries, Source: ESPAN

EUROPEANUNION  3sCE47P3
EUROPEAN REGIONAL

DEvELOPMENT FUND 3.3 2 Assessmendf energy transfer potential
Introduction of RegiondEnergyConcepts 30

/< CENTRAL
< ) EUROPE

COOPERATING FOR SUCCESS.




V o

¢ ¢ i sYA\ CAMERA DI COMERCIO ITALO - SLOVACCA
' E P — R E ' l T S0K TALIANSKO - SLOVENSKA OBCHODNA KOMORA

Regional Energy Concepts

7. List of references

Slovak Atlaof Renewable energy sourc2612
http://ecb.sk/fileadmin/user_upload/editors/deuments/Kniha_OZE_A5_def web.pdf

SEP&ttp://www.sepsas.sk/seps/

CEPS&ttp://www.ceps.cz/

ENTSOGRttps://www.entsoe.eu/

Report on tle results of the monitoring of the security of electricity supply (Ministry Of
Economy, Slovak Republittjp://www.mhsr.sk/spravyo-vysledkochmonitorovania
bezpecnostdodavokelektriny-a-plynu-5851/1275365%20

Slovak Statistics Offidstp://www.statistics.sk/

RegDatanttp://www.statistics.sk/

International Energy Agenayww.iea.com

Slovenské elektrarnkettp://www.seas.sk/

Integration of electricity from renewables to the electricity grid and to the electricity market
¢ RESttp://lwww.eclareon.eu/sites/default/files/res_integration_final_report.pdf

Eurostat news release, (2011): GDP per capita in the EU in 284 capital regions
among theten most prosperousittp:// ee24.com/digest/Report_2011.pdf

Trencin regiorhttp://www.sario.sk/sites/default/files/content/files/sarietrenciansky
kraj.pdf

European Commissiolyest Tansdanubia
http://ec.europa.eu/enterprise/policies/innovation/policy/regional
innovation/monitor/baseprofile/west-transdanubia

West Transdanubia Development Agency http://www.westpa.hu/cgi
bin/westpa/news.cgi?view=ck&tlID=105&nID=7291

» CENTRAL
< ) EUROPE

COOPERATING FOR SUCCESS.

EUROPEANUNION  3sCE47P3
EUROPEAN REGIONAL

DEvELOPMENT FUND 3.3 2 Assessmendf energy transfer potential
Introduction of RegiondEnergyConcepts 31



http://www.sepsas.sk/seps/
http://www.ceps.cz/
https://www.entsoe.eu/
http://www.mhsr.sk/spravy-o-vysledkoch-monitorovania-bezpecnosti-dodavok-elektriny-a-plynu-5851/127536s
http://www.mhsr.sk/spravy-o-vysledkoch-monitorovania-bezpecnosti-dodavok-elektriny-a-plynu-5851/127536s
http://www.statistics.sk/
http://www.statistics.sk/
http://www.iea.com/
http://www.seas.sk/
http://ee24.com/digest/Report_2011.pdf
http://www.sario.sk/sites/default/files/content/files/sario-trenciansky-kraj.pdf
http://www.sario.sk/sites/default/files/content/files/sario-trenciansky-kraj.pdf
http://ec.europa.eu/enterprise/policies/innovation/policy/regional-innovation/monitor/base-profile/west-transdanubia
http://ec.europa.eu/enterprise/policies/innovation/policy/regional-innovation/monitor/base-profile/west-transdanubia

