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Sektor energetiky ¢akaju zmeny v sulade s pravidlami
Energetickej unie

pohladu Ministerstva hospodarstva SR je aktualny rok

kIticovym pre nastavenie viacerych zmien v sektore ener-

getiky. Pripravili sme navrh novely zakona o podpore
obnoviteInych zdrojov energie, ktory reaguje na eurépske tren-
dy, kladie vyssi doraz na trhové principy a vyznamne moder-
nizuje systém podpory vyroby energie z obnoviteInych zdrojov
energie. Verim, ze navrhované zmeny sa nam po prejdeni celym
legislativnym procesom podari presadit a do platnosti vstupia
od budtceho roka.
Chcel by som zdéraznit, ze samotnda reforma systému vyroby
elektriny z OZE je v stlade s filozofiou postupného zniZovania
podpory tymto zdrojom. Vyrobcovia elektriny z podporovanych
zdrojov by po novom mali byt viac vystaveni trhovému posobeniu.
V oblasti priemyslu sme sa rozhodli zaviest alavu pre energeticky
naroc¢né podniky, o povedie k znizeniu koncovej ceny elektriny.
Snazime sa viac venovat aj téme energetickej efektivnosti. Rad
by som vyzdvihol fakt, Ze sa nam podarilo podpisat dobrovolné
dohody so zastupcami dvanastich priemyselnych spolo¢nosti.
Touto cestou by sa ndm malo podarit dosiahnut priblizne 20 %
plnenie z ciela koneénej energetickej spotreby, ktory vyplyva
znasho zavizku voti EU. Zaroven v spolupréci s rezortom financii
pripravujeme legislativne zmeny, ktoré by mali napoméct rych-
lejSej obnove verejnych budov, a teda aj vy$sim energetickym
usporam v tejto oblasti.
Verejnostou je ako velmi hortica téma vnimana aj otazka dostavby
treticho a stvrtého bloku Atémovej elektrarne Mochovce. Musim
sa priznat, Ze tato tému velmi pozorne sledujem aj ja. Dokazom
je navsteva tejto elektrarne za Gcasti premiéra Petra Pellegriniho,
na ktorej sme deklarovali eminentny zaujem na dodrzani terminu
dostavby. Verim, ze v tomto roku sme riesili posunutie terminu
dostavby sukromnym akcionarom naposledy, a naopak, budeme
moct konecne ziskavat elektrinu z minimalne jedného dostava-
ného bloku v Mochovciach.

SLOVAK ENERGY ANNUAL 2018

Peter Ziga

minister hospodarstva

Slovenskej republiky / Minister of Economy
of the Slovak Republic

The Energy Sector Awaits Changes in Line with Energy
Union Regulations

rom the point of view of the Ministry of Economy, the current

year is a key one for setting several changes in the energy

sector. We have prepared a draft to the Amendment Act on
Support of renewable Energy Sources (RES), which responds to
European trends, putting more emphasis on market principles and
significantly modernizing the system of support for the production
of energy from renewable sources. I believe that we will be able to
get the proposed changes pass the entire legislative process and put
them into force at the beginning of the next year.
I would like to emphasize that the reform of the system of electricity
production from RES is in line with the philosophy of gradually
decreasing the support of these sources. Producers of electricity
from supported sources should be more exposed to market effects.
In industry we have decided to introduce a system operation tariff
allowance for energy intensive enterprises, which will lead to lowering
the final price of electricity.
We are also trying to address ourselves more to the issue of energy
efficiency. I would like to point out that we managed to sign
a voluntary agreement with the representatives of 12 industrial
companies. In this way, we should be able to achieve about 20 % of
the final energy consumption goal that we have committed to the
EU. At the same time, in cooperation with the Ministry of Finance,
we are preparing legislative changes which should help to speed up
the renovation of public buildings and thus achieve higher energy
savings in this area.
The question of the Mochovce Nuclear Power Plant’s third and fourth
blocks completion is also perceived as a very hot topic in the public.
I have to admit that I'm watching/monitoring this topic very closely
as well. The proof’is my visit to this power plant with Prime Minister
Peter Pellegrini, where we have declared genuine interest in meeting
the term of its completion. I believe that it was the last time this year
we have resolved the shifting of the deadline for completion to private
shareholders, and on the contrary, we will finally be able to acquire
electricity from at least one of the completed blocks in Mochovce.
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ZABEZPECIT BEZPECNE DODAVKY
ZA SPRAVODLIVE CENY.

TO JE NASA ULOHA

Cenova regulacia je dominantnou
¢innostou Uradu pre regulaciu
sietovych odvetvi, ktory svoje
ciele, priority i rozsah transformuje
do svojich vykonavacich predpisov.
Do dalsSich mesiacov jeho
predstavitelov caka mnozstvo

uloh a tém, ktoré chcu verejnosti
odkomunikovat, i priprava
viacerych novych vyhlasok,
objasnuje pre Roéenku energetiky
predseda uradu Lubomir Jahnatek.

Pan predseda, mate za sebou prvy rok vo funkcii pred-
sedu narodného regulaéného uradu. Aky bol?

Rychly a hekticky. Minuly rok bol specificky tym, Ze sme sa v ce-
notvorbe museli vyrovnat so zasadnym ndrastom cien energii
na trhoch, najmi silovej elektriny. Urad musel vyuzit vietky re-
gula¢né nastroje na zabezpecenie optimalnych koncovych cien
energii — samozrejme, v mantineloch, ktoré umoznovala platna
legislativa, a pri zohladneni opravnenych poziadaviek vietkych
ucastnikov trhu. Uz na zaciatku posobenia nového vedenia bolo
tiez rozhodnuté o zmene organiza¢ného poriadku tradu, ¢im sa
vyrazne zefektivnila spolupraca jednotlivych odborov a do roz-
hodovania vstapilo viac transparentnosti, ako aj individualnej
zodpovednosti. Po prvykrat v histérii dradu bol vypracovany
harmonogram vydavania cenovych rozhodnuti v elektroenerge-
tike, ¢im sa vyrazne zrychlil a stransparentnil cely proces ceno-
vych konani.

S posilnenim analytickej ¢innosti suvisela aj zasadna
personalna 1 Strukturalna reorganizicia analytického odboru
v Martine. Ako bolo zdoraznené uz pri nastupe nového vedenia
uradu, nasledky lajdactva niekoho iného nebudu tolerované. Aj
preto boli este v juli 2017 stiahnuté z legislativneho procesu navr-
hy vyhlasok o cenovej regulacii pre elektrinu, vodu a teplo. D6-
vodom bola potreba hlbsej odbornej diskusie medzi G¢astnikmi
trhu, ktorych sa buda zmeny dotykat, a to najma presného vycis-
lenia ekonomickych dosahov na jednotlivé odberatelské skupiny.
Plati, ze tato poziadavku bude trad uplatnovat aj nadalej, ¢1 uz
pri tvorbe samotnych vyhlasok, alebo celkovo pri vykone regula-
cie sietovych odvetvi.

Pri hladani vychodisk teda presadzujete spolupracu

a hibsiu odbornu diskusiu. Mozete byt eSte konkrétnejsi?
Z pohladu URSO patria medzi délezité témy v medzinarod-
nej oblasti napriklad moznosti vzajomnej podpory narodnych

regulatorov krajin V4 a ich spolupraca na eurdpskej pode,

spolupraca URSO s ACER, EK, regionélne projekty, stav
a dalsi rozvoj projektu 4 MMC a rozdelenie nemecko-rakuskej
ponukovej zény. V oblasti plynarenstva je to projekt NORD
STREAM 2 a integracia trhov, z oblasti elektroenergetiky
problematika kapacitnych mechanizmov a moznosti ich im-
plementacie. A na domacej péde je to, samozrejme, priprava
novych vyhlasok.

Mame tu dlhodoby narast ceny silovej elektriny na tr-
hoch. URSO bude tvrdo pracovat na tom, aby pri maximalnom
vyuziti regulacnych nastrojov v zmysle zakona dokazal zabezpecit
optimalne koncové ceny energii pre slovenské domacnosti aj v roku
2019, a to pri spravodlivom zohladneni opravnenych poziadaviek
vsetkych acastnikov trhu.

Prave regulacia cien elektriny, plynu, tepla ¢i vody
verejnost asi najviac zaujima. Mozete tento proces
priblizit?

Cenova regulacia je dominantnou c¢innostou URSO. Konanie
o cenovej reguldcii sa zac¢ina doru¢enim navrhu ceny elektriny, ply-
nu, tepla, pitnej ¢1 odpadovej vody tradu od regulované¢ho subjektu
alebo konanie zac¢ne urad z vlastného podnetu. Urad v cenovom
konani schvali alebo urci cenu regulovanému subjektu vydanim
cenového rozhodnutia. Regulovany subjekt sa méze proti rozhod-
nutiu tradu odvolat. Lehota na podanie odvolania proti rozhodnu-
tiam vydanym v cenovom konani je 40 dni odo dna ich oznamenia.
Konec¢ny navrh cien je teda vysledkom zlozit¢ho odborného pro-
cesu, v ktorom URSO postupuje presne podla pravidiel urcenych
zakonom.
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Ciele, priority, rozsah a spoésoby vykonavania cenovej reguldcie
urad transformuje do svojich vykonavacich predpisov v podobe
vyhlasok a individudlnych spravnych aktov — rozhodnuti. Pro-
strednictvom nich vytvara regula¢ny ramec a vhodné podmienky
na vznik transparentného a nediskrimina¢ného trhového prostre-
dia, v ktorom maju regulované subjekty dostatocny priestor na po-
krytie svojich nékladov a vytvorenie primeraného zisku. Zaroven
prijima opatrenia, ktoré zarucuja odberatelom bezpec¢nu a spolah-

livih dodavku za spravodlivé ceny.

O riziku stupajucej ceny elektriny suvisiacej s vyvo-
jom na burzach sa toho v médiach uz dost popisalo.
Verejnost vie, ze sa pravdepodobne nevyhnutnému
zdrazeniu nevyhneme. Aka je vSak situacia s cenou
plynu? Do akej miery je napriklad ovplyviiovana doda-
vatelom?
Tu je dolezité zdoraznit, ze regulacny urad ani v pripade plynu
nestanovuje pevnu cenu, ale maximalnu cenu, ktora sa nemoéze
prekrocit, nizsiu cenu vsak mozu ponuknut odberatelom vsetci
dodavatelia. Dodavatelia plynu pre doméacnosti v§ak v minulosti
nie vzdy dokazali na vyvoj na eurépskych trhoch s plynom adek-
vatne reagovat, najmi ked komodita lacnela. Momentalne ma
cena komodity na trhu dlhodobo skoér stupajtacu tendenciu.
Odberatelom odporacame désledne zvazit, ktoré¢ho do-
déavatela si zvolia, lebo sa to odrazi aj na ich penazenkach. Pre-
dovsetkym by na zaciatku rozhodovania o zmene mali dokladne
vyhodnotit, ¢i je ponuka dodavatela plynu v porovnani s inymi
skutoc¢ne najvyhodnejsia. Urcite by mali zvazit aj celkova povest
a tradiciu firmy, osobné preferencie a tiez referencie od priatelov,
ale v konecnom désledku su to prave ceny, zlavy, vyhody a sluz-
by, ktoré¢ jednotlivych dodavatelov od seba v konkurencii odlisuja
a ktoré musi odberatel zvazit. Zoznam dodavatelov plynu najdete
aj na webovom sidle URSO.

Pracujeme na tom, aby sme
dokazali zabezpecit optimalne
koncové ceny energii pre
domacnosti v roku 2019.

Mnoho ludi o¢akava, ze im urad poméze aj pri praktic-
kych problémoch, ako su privysoké ucty za elektrinu
Ci rézne reklamacie voci dodavatelom. Ako hodnotite
komunikaciu URSO s verejnostou v tejto oblasti?
Komunikaciu s verejnostou v oblasti spotrebitelskych prav povazuje-
me za hoci nie hlavng, ale dolezita stcast svojho poslania zo zakona.
Na nasom webovom sidle preto okrem iného v samostatnej sekeii pre
spotrebitela radime, ako postupovat v praktickych spotrebitelskych
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zélezitostiach, aké s zakladné prava spotrebitela, pravidelne tiez ak-
tualizuyjeme prehlad burzovych cien elektriny ¢i plynu. Odberatelia
maju tiez k dispozicii cenovi kalkulacku, ale aj moznost priamo po-
dat na urad podnet na riesenie ich sporov v oblasti energetiky.

Samotna cenova regulacia je iste mimoriadna zod-
povednost. Ako vidite buducnost cien energii, treba
ocakavat vyraznejsie zmeny, alebo sa dokazeme
pohybovat v istom nevyraznom rozpiti?

Urad nikdy vopred vysledok cenového konania nekomentuje. Prav-
dou vsak je, Ze ceny komodit — elektriny ¢i plynu — maja na trhoch

dlhodobo stipajicu tendenciu. Ako som uz povedal, tlohou URSO

bude aj do budicnosti zabezpecit pri maximalnom vyuziti regu-
la¢nych néstrojov optimélne koncové ceny energii pre slovenské
domécnosti — samozrejme, v mantineloch, ktoré umoznuje platna
legislativa, a pri spravodlivom zohladneni opravnenych poziada-
viek vietkych acastnikov trhu.

(red)
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T0 ENSURE SECURE SUPPLIES

FOR A FAIR PRICE.
THIS IS OUR ROLE

Price regulation is a primary
activity of the Regulatory Office
for Network Industries (RONI),
which transforms its objectives,
priorities, range and scope of
priorities into implementing its
regulations. In the coming months,
its representatives are waiting for
a number of tasks and topics that
they want to communicate to the
public, as well as the preparation
of several new regulations,
explains Lubomir Jahnatek, the
Chairman of the Office for Energy
to the Energetics Yearbook.

Mr. President, you have your first year as President the
Regulatory Office for Network Industries behind you.
What was it like?

Fast and hectic. Last year was unique in that in terms of price cre-
ation we had to cope with a substantial increase in energy prices
on the markets, especially electricity. The Office had to use all
its regulatory instruments to ensure optimal end-prices for ener-
gy, energy — obviously — within the limits that legislation in force
permitted it to apply, while taking into account the legitimate
demands of all market participants. Already at the beginning of
the new leadership, it was decided to change the organizational
order of the Office, which significantly improved the cooperation
of individual departments, allowing more transparency and in-
dividual responsibility to enter into the decision-making process.
For the first time in the history of the Office, a timetable for the is-
suing of price decisions in the electricity sector was drafted, which
greatly accelerated and made more transparent the whole process
of pricing.

The strengthening of analytical activity was also asso-
ciated with the principle personnel and structural reorganization
of the analytical department in Martin. As was emphasized when
the new leadership entered Office, the consequences of miscon-
duct will not be tolerated by anyone. That’s why in July 2017,
the drafting of rules on price regulation for electricity, water and
heat was removed from the legislative process. The reason was
the need for more in-depth discussion among market participants
affected by the changes, in particular the exact quantification of
economic impacts on individual purchaser groups. It’s true that
the Office will continue to apply this requirement, whether in the
drafting of decrees themselves or, overall, in the regulations of
network industries.

When seeking starting points, you are pushing for
cooperation and deeper professional discussion. Can
you be even more specific?

From the RONI point of view, important issues in the international field

are, for example, the possibility of mutual support of national V4 regula-
tors and their cooperation on European soil, the cooperation of RONI
with ACER, EC, regional projects, the state and further development
of the 4 MMC project and the division of the German-Austrian tender
zone. In the gas industry, this is the NORD STREAM 2 project and the
integration of markets, from the field of electricity, the issue of capacity
mechanisms and the possibilities of their implementation. And on do-
mestic soil, of course, the preparation of new regulations.

We have here a long-term increase in the price of elec-
tricity on the markets. RONI will work hard, with maximum use
of regulatory instruments in the sense of the law, to ensure opti-
mal end-user energy prices for Slovak households in 2019 and will
do so while taking into due account the legitimate requirements of
all market participants.

It is precisely the regulation of the prices of electricity,
gas, heat or water that the public is most interested in.
Can explain this process in more detail?

Price regulation is the dominant activity of RONI. The proceed-
ing on price regulation starts with the delivery of the proposed
price of electricity, gas, heat, drinking or waste water to the Office
from the regulated entity, or when the Office starts on its own ini-
tiative. In a price proceeding the Office approves or sets the price
for the regulated subject by issuing a price decision. The regulated
subject may then appeal against the Office’s decision. The time
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limit for submitting such an appeal is 40 days from the date of
their being notified. The final price proposal is therefore the result
of a complex professional process in which the RONI proceeds
exactly according to the rules determined by the law.

The Office transforms its objectives, priorities, scope
and methods of implementing price regulation into its executive
regulations in the form of decrees and individual administrative
acts, or decisions. Through them it creates the regulatory frame-
work and appropriate conditions for a transparent and non-dis-
criminatory market environment in which regulated entities have
sufficient space to cover their own costs and generate a reasonable
profit. At the same time, it adopts measures that guarantee cus-
tomers secure and reliable delivery for fair prices.

The risk of rising electricity prices associated with
developments on stock markets has already been de-
scribed rather a lot in the media. The public knows that
we will probably not avoid the necessary rise in costs.
But what is the situation with the price of gas? To what
extent, for example, is it influenced by the supplier?
Here, it is important to emphasize that even in the case of gas, the
Regulatory Office does not set a fixed price, but a maximum price that
cannot be exceeded; thus, all suppliers may offer customers a lower
price. However, gas suppliers for households have not always been able
to respond adequately to developments on European gas markets in
the past, especially when the commodity became cheaper. At present,
commodity prices on the market are tending to rise in the long run.
We strongly recommend buyers to think about which
supplier they will choose, because this will also be reflected in
their wallets. Especially at the beginning of decision on a price
change, they should thoroughly assess whether their gas supplier’s
offer is the most advantageous compared to others. They should

We are working to be able to
ensure optimal end-user energy
prices for households in 2019.

certainly also consider the overall reputation and tradition of the
company, personal preferences and also references from friends,
but ultimately the prices, discounts, benefits and services that dif-
ferentiate individual suppliers from one another and which the
customer needs to consider. You can also find the list of gas suppli-
ers on the RONT web site.

Many people expect the Office to help them with prac-
tical issues, such as high electricity bills or various
claims against suppliers. How do you evaluate the
communication of RONI with the public in this area?
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We consider communication with the public in the area of consum-
er rights as an important part, but not the main part, of our mission
by law. That’s why on our web site, among other things, in a sepa-
rate section for the consumer, we offer advice on how to deal with
practical consumer issues and what the fundamental rights of the
consumer are; we also regularly update the overview of the market
prices for electricity or gas. Customers also have a price calculator
available as well as the opportunity to directly file an appeal with

the Office to resolve their disputes in the energy sector.

Price regulation itself is certainly an extraordinary
responsibility. How do you see the future of energy
prices; do we have to expect more significant chang-
es, or can we move within a smaller margin?

The Office never comments on the outcome of pricing procedures
in advance. The truth, however, is that commodity prices — elec-
tricity or gas — have a long-term upward trend in the markets. As
I have already said, the role of URSO will also be to ensure opti-
mal end prices of energy for Slovak households in the future, with
the utmost use of regulatory instruments — of course, within the
barriers provided by the legislation in force — and with fair con-
sideration of the legitimate demands of all market participants.

(editorial staff)
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PREDAJ ELEKTROMOBILQV

ENORMNE VZRASTOL,

TREBA PODPORIT INFRASTRUKTURU
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Predaj elektromobilov

na Slovensku stupol medziroCne
o viac ako 400 %. Za tymto
narastom je bezpochyby

aj podpora statu pri kupe
elektromobilov a plug-in
hybridnych aut.

a zaklade projektu Ministerstva hospodarstva SR a Zvizu

automobilového priemyslu SR ziskalo prispevok 5 000 eur

822 uspesnych ziadatelov. Islo o historicky prvy projekt
na podporu elektromobility v SR, ktory prispel k vytvoreniu zakladu
vozového parku elektromobilov u nas. Na ministerstve jeho vysledky
hodnotime pozitivne, kedze vdaka dota¢nému programu sme zazna-
menali vyrazny rozvoj trhu s autami na elektricky pohon.

Zatial ¢o v roku 2015 bolo zaregistrovanych len 188 novych
vozidiel na elektricky pohon a v roku 2016 dalsich 434, po spusteni
projektu v novembri 2016 ich pocet prudko vzrastol. V roku 2017 sme
zaznamenali az 2 178 registracii novych vozidiel na elektricky pohon.
Sledujeme pritom, ze rozbehnuty pozitivny trend pokracuje aj v roku
2018. Projekt tiez prispel k sirokej diskusii, zviditelnovaniu a rozsireniu
povedomia o autach na elektricky pohon. Za délezité povazujem aj to,
ze prave na zaklade osobnych skusenosti sa zacali formovat nazory
Sirsej motoristickej verejnosti na tento druh mobility.

Problémovy nedostatok infrastruktury

Na druhej strane vSak treba otvorene priznat, zZe masivnejsiemu
roz$ireniu tejto ekologickej formy dopravy brani predovsetkym
nedostatok infrastruktary. Tento fakt si na ministerstve uvedo-
mujeme, a preto nase dalsie aktivity budd smerovat na podporu
vystavby, prestavby a rekonstrukcie verejnej elektrickej pristup-
nej nabijacej stanice, ako i stanic pre iné pohonné latky vyrobené
z obnovitelnych zdrojov energie, a to pre obce, samospravy, ako aj
pravnické a fyzické osoby. Na tvod by sme chceli vyclenit na tato
podporu pol miliéna eur. Kedze nabijacie stanice pomalého nabi-
jania stoja okolo dvoch-troch tisic eur, verim, Ze sa nam podari vy-
budovat siet, ktora printti uvazovat o kipe elektromobilov dalsich

Vojtech Ferencz
Statny tajomnik Ministerstva hospodarstva SR

zaujemcov. Nasou snahou je vybudovat siet elektrostanic aj mimo
hlavnych tahov. Aj tieto kroky by mali napoméct tomu, aby Sloven-
sko v pocte nabijaciek na elektromobily zacalo vyrazne dobiehat
vyspelé krajiny.

Avizovany Akény plan rozvoja elektromobility

Koncom roka planujeme verejnosti predstavit Ak¢ny plan rozvoja
elektromobility na Slovensku. Mal by obsahovat priblizne 15 opat-
reni, ktoré budd mat charakter priamej ¢i motivacnej podpory.
V tejto chvili mézem prezradit, Ze sa uvazuje napriklad o zavedeni
tzv. zeleného verejného obstaravania. Ak bude Statna sprava na-
kupovat nové vozidla, c¢ast z nich bude musiet byt na alternativny
pohon. Chceme tiez, aby — tak, ako je to v niektorych inych eurép-
skych krajindch — aj slovenské elektromobily mali osobitné SPZ. Ich
majitelia by podla nasho zameru mohli vyuzivat autobusové pruhy.
Dostat tému elektromobility ludom ,viac pod kozu* by sme chce-
li cielenou planovanou informac¢nou kampanou. Chceme prispiet
k baraniu mytov o elektromobilite a k budovaniu imidzu e-mobility
ako nového prestizneho odlisenia na cestach.

Na ministerstve hospodarstva sme v tejto oblasti aktivni
aj preto, ze si uvedomujeme, Ze elektrifikicia automobilov je hlav-
nym trendom v stcasnom automobilovom priemysle. Do roku 2027
sa ocakava celosvetova hodnota trhu s elektrickymi autami priblizne
750 mld. USD. Trh s elektromobilmi sa rozrasta. Slovensky automo-
bilovy priemysel ma velka perspektivu vzhladom na uz existujace
zazemie liderskych automobilovych spolocnosti, ktoré plne podporuja
vyrobu novych elektrickych modelov. Vychadzajac zo sacasnych tren-
dov je preto podla odhadov pravdepodobné, Ze do roku 2030 bude
na Slovensku spolu 35-tisic elektrickych vozidiel a plug-in hybridov.

Do podpory treba zapojit aj dalSie subjekty

Okrem podpory zo strany statu je dolezité zapojenie sa aj dalsich
subjektov. Délezitt tlohu pri rozsirovani elektromobility a pocte
elektromobilov a hybridnych vozidiel maji aj samospravy, napri-
klad vytvaranim nizkoemisnych zén. Svoju tlohu zohrava aj po-
litika firiem vo vztahu k ochrane zivotného prostredia ¢i postupny
vyvoj a zlepSovanie parametrov samotnych elektromobilov zo stra-
ny vyrobcov — vyssia kapacita batérii a tym padom dlhsi dojazd, ich
rychlejsie nabijanie, cena elektromobilov. Toto st tlohy, ktorych sa
musia zhostit ini, ale ak bude treba, sme pripraveni poskytnat sa-
¢innost a pomoc aj pri ich rieseni.

Vojtech Ferencz

statny tajomnik Ministerstva hospoddrstva SR
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THE SALE OF ELECTRIC CARS
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HOSPODARSTVA
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HAS INCREASED ENORMOUSLY,
MINISTRY OF ECONOMY WILL
NOW FOCUS ON INFRASTRUCTURE SUPPORT

The sale of electric cars in Slovakia grew by more than 400 % year-on-year.
Undoubtedly, the reason for this growth is the state support for the purchase of

electric and plug-in hybrid cars.

n the basis of the project of the Ministry of Economy

and the Automotive Industry Association of the Slovak

Republic, a contribution of 5,000 EUR was earmarked
for 822 successful applicants. This was a first ever project to support
electromobility in Slovakia, which contributed to the creation of the
base for an electric car park in our country. At the ministry, we assess
its results positively, as thanks to the subsidy program; we have seen
a significant development of the electric car market.

While only 188 new electric vehicles were registered in
2015 and another 434 in 2016, the number of such new vehicles
increased sharply in November 2016. In 2017, we recorded
up to 2,172 registrations of new electric vehicles. At the same
time, we can see that this positive trend has been continuing in
2018. The project has also contributed to a broad discussion,
higher visibility and widespread awareness of electric cars. I also
consider it important that the views of the wider motorist public
on this kind of mobility began to form on the basis of personal
experience.

The problem of insufficient infrastructure

On the other hand, it must be recognized openly that the lack of
infrastructure is mainly hampered by the wider expansion of this
ecological form of transport. At the Ministry of Economy we are
aware of this fact, and therefore our other activities will be aimed
at supporting the construction, renovation and reconstruction
of a publicly accessible electric charging station as well as other
renewable energy fuels stations for municipalities as well as for
legal entities and individuals. To begin with, we would like to
allocate halfa million EUR for such support. Since the slow-charge
charging station costs around two-three thousand EUR, I believe
we can build a network that will persuade other people to consider
buying other electric cars. Our goal is to build a power station
network beyond the main roads as well. These steps should also
help Slovakia to catch up with more advanced countries in the
number of electromobile chargers.

Action Plan for the development of electric vehicles

At the end of the year, we plan to present to the public an
Action Plan for the development of electromobility in the Slovak
Republic. It should contain about 15 measures that will have the
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character of direct or motivational support. at for example Green
Public Procurement is being envisaged at this moment. If state
administration purchases new vehicles, some of them will have
to be alternative. As it is so in some other European countries,
we also want Slovak electric cars to have specific license plates.
Their owners would be able to use the bus lanes, according to
our intention. Getting the topic of electromobility “more under
the people’s skin” we would like to target a planned information
campaign. We want to contribute to the busting the myths about
electromobility and to creating an image of e-mobility as a new
prestige on the road.

At the Ministry of the Economy, we are also active in this
area because we are aware of a car electrification being a major
trend in the current automotive industry. By 2027, the world market
for electric cars is expected to be around € 750 billion USD. The
market for electric cars is growing. The Slovak automotive industry
has a great potential in view of the existing background of leading
automobile companies, which fully support the production of new
electric models. Based on current trends, it is estimated that by the
year 2030 there will be 35,000 electric vehicles and plug-in hybrids
in Slovakia.

Other subjects need to get involved

In addition to state support, it is important to involve
other stakeholders as well. Local governments will play
an important role in expanding electromobility and the
number of electric vehicles and hybrid vehicles, by creating
low-emission zones, for example. The company’s policy in
relation to environmental protection, as well as the gradual
development and improvement of the parameters of the
electric vehicles by manufacturers, also play a role - higher
battery capacity and thus longer endurance distance, faster
charging, and the price of electric cars. These are tasks that
need to be accomplished by others, but we are ready to provide
synergy and help in solving them if necessary.

Vojtech Ferencz
State Secretary of the Ministry of Economy of the Slovak Republic



ZDORAZNUJEME VYZNAM

SUVERENITY PRI VOLBE

ENERGETICKEHO MIXU

V oblasti energetiky bude
vrcholnym podujatim nasho
predsednictva vo V4 stretnutie
rezortnych ministrov, ktoré sa
uskutoéni pocas Stredoeurdpskej
energetickej konferencie.

lovenska republika je do jana budtceho roka opat predsed-

nickou krajinou v zoskupeni krajin Vysehradskej stvorky.

Program predsednictva, ako to uz tradi¢ne byva, sa opiera
o klucové témy eurdpskej agendy, kde spolo¢ny hlas krajin V4 moze
prispiet k presadeniu zaujmov nasho regionu.

Hlavnou agendou slovenského predsednictva bude koor-
dinécia pozicii k legislativnym navrhom balicka LCista energia pre
vietkych Eurépanov®, tzv. energetického balicka, ktory je zamerany
na budovanie nizkouhlikovej energetiky a hospodarstva Europy
ana napiﬁanie strategickych cielov Parizskej dohody o dekarbo-
nizacii ekonomik a znizovani negativnych dosahov zmeny klimy.
Vo vztahu k energetickému balicku sa v ostatnom obdobi podarilo
dosiahnut dohodu medzi Radou EU a Eurépskym parlamentom
o cieloch v oblasti obnovitelnych zdrojov a energetickej efektivnosti
do roku 2030. Finalna dohoda je pomerne ambici6ézna.

V oblasti obnoviteInych zdrojov bol dohodnuty zavaz-
ny ciel na arovni EU vo vyske 32 %, indikativny ¢iastkovy ciel
v sektore vykurovania a chladenia vo vyske 1,3 % a ciel v sektore

Jan Petrovi¢
generalny riaditel sekcie energetiky
Ministerstvo hospodarstva SR

dopravy vo vyske 14 % s moznostou znizenia v pripade nizsicho
vyuzitia konvencnych biopaliv. V oblasti energetickej efektivnosti sa
dospelo ku kompromisnému indikativnemu cielu vo vyske 32,5 %.
Konsenzus bol v§ak vysledkom zlozitych a mnohokrat aj zdihaV}'Ich
diskusii. V tejto suvislosti planujeme pocas nasho predsednictva
s partnermi diskutovat o moznostiach implementécie a transpozi-
cie predmetnych pravnych predpisov EU. Zamerom je dosiahnut
¢o najlepsie vysledky v danych oblastiach a prispiet tak aj k cielu
znizenia emisii sklenikovych plynov.

V kontexte energetického balicka budu pocas sloven-
ského predsednictva stcastou aj diskusie zamerané na riadenie
energetickej unie a pripravu narodnych integrovanych planov
v oblasti energetiky a klimy (NECP). Tieto plany buda predsta-
vovat cestovni mapu pre zvysovanie energetickej efektivnosti,
znizovanie emisie sklenikovych plynov a zvySovanie podielu
obnoviteInych zdrojov. Pocas nasho predsednictva planujeme
organizovat regiondlnu konzultaciu a vzajomnu koordinaciu
k tymto planom.

Kedze priprava balicka vrcholi aj v oblasti elektroenerge-
tiky, ocakavame tiez intenzivne rokovania k Styrom legislativnym
navrhom, tykajiacim sa nového dizajnu trhu s elektrinou. Bezpec-
nost dodavok elektriny, ako aj bezpec¢nost prevadzky elektrizacnych
ststav, je najvyssim kritériom pri nastavovani opatreni. Spolupraca
krajin V4 pri rieSeni otvorenych otazok vztahujacich sa na nas region
bude zohravat vyznamna ulohu. Z pohladu moznej spoluprace
V4 bude potrebné venovat pozornost aj kratkodobym vyhladom
adekvatnosti, ktoré buda zakladom pre identifikaciu potencialnych
mimoriadnych udalosti s cielom poskytnutia véasného varovania
dotknutym a okolitym ¢lenskym Statom a Eurépskej komisii.

V oblasti energetickej bezpec¢nosti maju krajiny V4 stale
spolo¢nt charakteristiku vo vysokej zavislosti od dovozu energe-
tickych surovin z tretich krajin. Pre posilnenie energetickej bez-
pecnosti sa bude SR preto koncentrovat na konzultacie a koor-
dinaciu krajin V4 pri presadzovani infrastruktarnych projektov,
ktoré prispeja k dalsiemu zvysovaniu bezpecnosti dodavok energie
a znizovaniu zranitelnosti regiénu strednej Eurdpy.

Jadrova energetika predstavujica nizkoemisny zdroj
energie ma nadalej zasadny vyznam pre krajiny V4. V ramci V4
budeme nadalej zdoraznovat vyznam suverenity clenskych statov
pri vol'be energetického mixu, kde jadrova energetika ma svoje
opodstatnené miesto. Eurdpske jadrové férum, ktoré organizu-
je striedavo Slovenska republika a Ceské republika, bude opit
priestorom na transparentna diskusiu na arovni EU o aktudlnych
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otazkach jadrovej energetiky. Pocas predsednictva bude Slovensko
ako doposial prikladat vysoky vyznam solidarite krajin V4 pri
otazkach spolo¢ného vyznamu.

Rad by som dal do pozornosti aj bohaty program
a vyznamné podujatia. V savislosti s planovanou legislativou,
ktora urci budutci dizajn eurdpskeho trhu s plynom, sa na jesen
tohto roku uskuto¢ni stretnutie prevadzkovatelov prepravnych sieti

Bezpecnost dodavok elektriny,

ako aj bezpecnost prevadzky
elektrizacnych sustav, je najvyssim
kritériom pri nastavovani opatreni.

a dodavatelskych spolo¢nosti krajin V4 a Rumunska za pritomnosti
Eurépskej komisie. Spolo¢ne sa bude diskutovat o moznostiach,
vyzvach a prilezitostiach spojenych s o¢akavanymi trendmi v spot-
rebe a dodavkach plynu.

SLOVAK ENERGY ANNUAL 2018

Vrcholnym podujatim slovenského predsednictva z pohla-

du ministerstva hospodarstva bude stretnutie rezortnych ministrov
V4, ktoré sa uskutocni pocas Stredoeurdpskej energetickej konferen-
cie (CEEC). Ministri spolo¢ne prediskutuja aktualny vyvoj, trend
a pokrok dosiahnuty v ramci riesenej problematiky. Na jar buda-
ceho roku planujeme uskutoc¢nit workshop na tému energetickej
bezpecnosti v elektroenergetike, za tic¢asti experta z Medzinarodnej
energetickej agentary (IEA).

Som presvedceny, ze Slovenska republika sa spravne
chopi dloh svojho predsednictva a bude vhodnym koordinatorom
a medidtorom pri prezentacii nielen Slovenska, ale aj regionu V4
v medzinarodnom kontexte.

Jdn Petrovi¢
generdlny riaditel sekcie energetiky

Manzisterstvo hospoddrstva SR
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WE EMPHASIZE THE IMPORTANGE
OF SOVEREIGNTY IN THE CHOIGE

OF THE ENERGY MIX

The top event of our presidency in the area of energy will be the V4 Central European

Energy Conference.

he Slovak Republic is the presiding country in the Visegrad

I Four group until next June again. The agenda of the pres-

idency, as it is customary, is based on the key themes of the

European agenda, where the common voice of the V4 countries can
contribute to promoting the interests of our region.

The main agenda of the Slovak presidency will be coor-
dinating positions on the legislative proposals of the “Clean Energy
for All Europeans” package, the so-called energy package that is
geared towards building Europe’s low-carbon energy and econo-
my and meeting the strategic objectives of the Paris Agreement to
decarbonise economies and reduce the negative impacts of climate
change. In relation to the energy package, an agreement was reached
between the EU Council and the European Parliament on renewable
energy and energy efficiency targets by 2030. The final agreement
is relatively ambitious.

We've agreed on, a binding EU target of 32%, an indicative
partial target in the heating and cooling sector of 1.3% and a target

of 14% for the transport sector with the possibility of lowering the
use of conventional biofuels in the area of renewable energy sources.
In the area of energy efficiency, a compromise indicative target of
32.5% has been reached. The consensus, however, was the result of
complex and often lengthy debates. In this context, we are planning
to discuss the possibilities of implementing and transposing the EU
legislation in question with our partners during the Slovak presidency.
The aim is to achieve the best possible results in the given areas and
thus to contribute to the aim of reducing greenhouse gas emissions.

In the context of the energy package, discussions will also
take place during the Slovak presidency on the management of the
energy union and the preparation of the national integrated energy
and climate plans (NECP). These plans will present a roadmap for
increasing energy efficiency, reducing greenhouse gas emissions and
increasing the share of renewable resources. During our presidency,
we plan to organize regional consultations and mutual coordination
with these plans.

ROCENKA ELEKTROTECHNIKY A ENERGETIKY 2018



As preparation of the package is culminating in the elec-
tricity sector, we are also expecting intensive negotiations on four
legislative proposals relating to the new design of the electricity
market. The security of electricity supplies and electricity system
1s the highest criteria when setting up measures. Cooperation of
the V4 countries in addressing the open issues related to our region
will play an important role. From the point of view of possible V4
cooperation, attention will also have to be paid to short-term ade-
quacy, which will be the basis for identifying potential emergencies
in order to provide early warning to the affected member states and
the European Commission.

In the field of energy security, the V4 countries still have
a common characteristic in their high degree of dependence on
imports of energy raw materials from third-party countries. To
strengthen energy security, the Slovak Republic will therefore con-
centrate on consultation and coordination of the V4 countries in
installing infrastructure projects, which will further contribute to
the security of the energy supply and reduce the vulnerability of the
Central European region.

Nuclear energy, representing a low-emission energy
source, continues to be crucial for V4 countries. In the V4, we will
continue to emphasize the importance of sovereignty in the choice
of the energy mix, where nuclear power has its legitimate place.
The European Nuclear Forum, which is organized alternately by

The security of electricity supplies
and electricity system is the
highest criteria when setting up
measures.

the Slovak Republic and the Czech Republic, will once again be
a forum for a transparent debate at the EU level on the current
1ssues of nuclear energy. During its presidency, Slovakia will con-
tinue to place high emphasis on the solidarity of the V4 countries
on questions of common importance.

I would also like to draw attention to the rich program
and important events. With regard to the planned legislation that
will determine the future design of the European gas market,
a meeting of transport operators and shipping companies from
V4 countries and Romania will take place in the autumn of this
year, with the attendance of the European Commission. Together,
the possibilities, challenges and opportunities associated with
the anticipated trends in gas consumption and supply will be
discussed.

SLOVAK ENERGY ANNUAL 2018

MINISTRY
OF ECONOMY
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A top event of the Slovak presidency from the viewpoint
of the Ministry of Economy will be the meeting of the V4 ministers,
which will take place during the Central European Energy Confer-
ence (CEEC). Ministers will jointly discuss the current developments,
trends and progress made within the framework of the issues being
addressed. We plan to run a workshop on energy security in the
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electricity sector in the spring of next year, with the participation of
an expert from the International Energy Agency (IEA).

I am convinced that the Slovak Republic will properly
embrace the tasks of'its presidency and will be a suitable coordinator
and mediator for presenting not only Slovakia but also the V4 region
in an international context.

Jdn Petrovi¢

Director General of the Energy Section
Mnistry of Economy of the Slovak Republic
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SVETOVA ENERGETICKA RADA

NA SLOVENSKU

Slovensky vybor Svetovej energetickej rady (WEC) ako jediny na Slovensku zahina celé
spektrum ucastnikov a tvorcov prostredia energetiky, ¢i uz si to vyznamné podniky
energetického priemyslu, akademické pracoviska, aj organy statnej spravy.

remeny odvetvia energetiky si v sicasnosti viac nez kedy-
Pkol’vek predtym vyzaduju aktivnu diskusiu odbornikov,

ktori mézu priniest nové myslienky zo sveta a konfrontovat
ich so sktsenostami nasich odbornikov — ¢i uz ide o implemen-
taciu eurdpskej legislativy, medzinarodné dohovory o ochrane
klimy, technicky vyvoj v oblasti obnovitelnych zdrojov a energe-
tickej efektivnosti, alebo rozvoj inteligentnych systémov riadenia
clektrizac¢nej ststavy.

Slovensky vybor Svetovej energetickej rady je ideal-
nou platformou, kde sa zainteresované strany moézu stretnat
a diskutovat o rieSeniach vyziev, ktorym spolocne celia.
Prenasame do nasho prostredia podnety z medzinarodnych
podujati, spristupnujeme informacné zdroje WEC, najma vsak
Slovensky vybor WEC organizuje vysoko navstevované podu-
jatie Energetika, ktoré zdruzuje viacero stbeznych konferen-
cii v Tatranskych Matliaroch. Dalej sa Slovensky vybor WEC
zucastnuje veltrhu a konferencie Elosys v Trencine a vyvija aj
dalsie aktivity.

V uplynulom roku prebiehali pripravy na podstatna
reformu zdruzenia, ¢o sa prejavilo poklesom vonkajsich aktivit,
ale to sa opat obracia k lepsiemu. Slovensky vybor WEC pri-
pravuje delegaciu na svetovy kongres WEC v Abt Zabi v roku
2019, ¢o je najvacsie svetové podujatie pre energetikov, kde

sa schadza priblizne 7 000 delegatov z celého sveta, vratane
prezidentov vyznamnych krajin, ministrov energetiky, kapita-
nov energetického priemyslu, aj akademickych myslitelov, aby
spolo¢ne identifikovali najvaznejsie vyzvy odvetvia a hladali

spolu ich riesenia.

prof. Ing. Frantisek Janicek, PhD.
predseda Slovenského vyboru WEC

SVETOVA ENERGETICKA RADA

> Svetova energeticka rada (WEC) je globalne férum odbor-
nikov z hospodarskej, Statnej, aj akademickej oblasti, kto-
ré bolo zalozené v roku 1923 a v stcasnosti zdruzuje viac
ako 3 000 clenskych organizacii z 95 krajin sveta. WEC

posobi ako pridruzeny c¢len Organizéacie spojenych naro-

dov. Poslanim WEC je podporovat udrzatelni dodavku
a vyuzivanie energie z hladiska ¢o najvacsieho azitku pre
vsetkych Iudi. Podrobnejsie informacie najdete na stranke

www.worldenergy.org.
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WORLD ENERGY COUNCIL

IN SLOVAKIA

SLOVAKIA

WORLD
ENERGY
COUNCIL

The Slovak Committee of the World Energy Council (WEC), the only one in Slovakia, includes
the whole spectrum of energy industry participants and developers, whether they are major
energy companies, academia, or state administration bodies.

hanges in the energy industry require nowadays more

than ever an active discussion of experts who can bring

new ideas from the world and confront them with the
experience of our experts — whether it is the implementation
of European legislation, international conventions on climate
protection, technical development in the field of renewable
resources and energy efficiency, or the development of intelligent
power management systems.

The Slovak Committee of the World Energy Council
is an ideal platform where stakeholders can meet and discuss
solutions to the challenges they face together. We transfer
incentives from international events to our environment, we
make WEC information sources available, but especially the
Slovak Committee of the WEC organizes a highly attended event
Energy, which brings together several simultaneous conferences
in Tatranské Matliare. In addition, the Slovak Committee of the
WEC participates in the Elosys Fair and Conference in Tren¢in
and develops also further activities.

In the past year, preparations for substantial reform of
the association were under way, which was reflected in a decline
in external activities, but this is getting better again. The Slovak
Committee of the WEC prepares a delegation to the World
Energy Congress in Abu Dhabi in 2019, which is the world‘s

SLOVAK ENERGY ANNUAL 2018

largest energy event, bringing together around 7,000 delegates
from around the world, including presidents of major countries,
energy ministers, captains of energy industry, academic thinkers,
to jointly identity the industry‘s most pressing challenges and to
seek their solutions together.

prof- Ing. Frantisek Janicek, PhD.
predseda Slovenského viboru WEC

WORLD ENERGY COUNCIL

> The World Energy Council (WEC) 1s a global forum of
economic, state and academic experts, founded in 1923
and currently associating more than 3,000 member orga-
nizations from 95 countries around the world. WEC acts
as an associate member of the United Nations. WEC"s
mission is to promote sustainable supply and use of energy

for the greatest benefit to all people. Further details at

www.worldenergy.org.
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ENERGETIKA

NIE JE SAMOZREJMOST

Strategickym cielom energetickej
politiky SR je konkurencieschopna
nizkouhlikova energetika,
zabezpecujuca spolahlivu,
efektivhu a bezpec¢nu dodavku
vSetkych foriem energie

za prijatelné ceny, s prihliadnutim
na ochranu spotrebitela

a udrzatelny rozvoj. Elektricka
energia ma vzhladom na svoju
vSestrannost v tomto smere
prioritné postavenie. Bez
zodpovedajuceho vyskumu nebude
mozné reagovat na nové vyzvy.

prof. Ing. FrantiSek Jani¢ek, PhD.
predseda Slovenského vyboru WEC

redakénému mikrofénu sme si pozvali dlhoro¢ného odbor-

nika prof. Ing. FrantiSka Janicka, PhD., riaditela

Ustavu elektroenergetiky a aplikovanej elektro-
techniky a predsedu Slovenského vyboru Svetovej energe-
tickej rady.

Ako by ste charakterizovali priority vedy a vyskumu

v oblasti energetiky na Slovensku?

Predmetom je vyskum v troch délezitych oblastiach, na ktoré sa
zameriava aj vyskum v Eurépe a vo svete. Oblast tykajica sa zvy-

Senia bezpecnosti elektrizac¢nej sstavy je vzhladom na nové trendy
zamerana na vyskum technickych rieseni v oblasti optimalizacie
a navrhu novych postupov riadenia prenosovej sustavy, na zvysova-
nie prenosovych schopnosti a znizovanie strat. Sicasne sa zameria-
va na zvySovanie zivotnosti a spolahlivosti prevadzky elektrickych
zariadeni, ako aj na zvysenie efektivity diagnostiky vyuzitim auto-
némnych robotickych systémov. Oblast zahfna vyskum a vyvoj no-
vych metéd hodnotenia diagnostickych déat a environmentalnych
vplyvov na zariadenia.

Druhou je oblast inteligentnych sieti (smart grids). Ide
o systémy efektivneho riadenia spotreby aj dodavky energii v me-
niacich sa podmienkach prevadzky energetickych ststav, s integ-
raciou obnovitelnych zdrojov energie (OZE) do distribuc¢nych st-
stav a so zapojenim aktivnych odberatelov (active customers alebo
prosumers). Inteligentné siete pomahaji dosiahnut strategicky ciel
vsalade s energetickou politikou SR a EU. Oblast v§skumu zahfiia
lokalne uskladnovanie elektriny, vyvoj a testovanie novych nabija-
cich technolégii, dosahy rozvoja infrastruktary pre elektromobilitu
na distribu¢na ststavu a udrzatelné vyuzitie biomasy ako sacasti
optimalneho energetického mixu.

Tretou je oblast jadrovej energetiky, ktora ma vyznam-
né postavenie medzi zdrojmi elektriny na Slovensku. Zameriava sa
na problematiku bezpecnosti, stability a vykonovej flexibility do-
davky elektriny v sirokom spektre vykonov jadrovych zariadeni aj
savisiacu problematiku vyuzitia a skladovania jadrového paliva.

ZvysSenie prenosovych schopnosti a bezpeé€nosti elek-
triza€nej sustavy SR sa malo tiez dostat do hladacika
vedeckych a vyskumnych institucii. Aké priority obsa-
huje navrh statneho programu v tejto oblasti?
Bezpecnost a spolahlivost prevadzky elektrizacnej sustavy (ES)
patri medzi prioritné oblasti rozvinutej spolo¢nosti. Ciel vybudo-
vat stabilnd, bezpec¢na a spolahliva celoeurépsku prepojena ES
si vyzaduje zabezpecenie stability, kvality riadenia a bezpecnosti
na urovni narodnych ES v stlade s novymi nariadeniami Eurép-
skej komisie. Treba si uvedomit, Ze pri pozadovanom zvysovani
podielu obnovitelnych zdrojov energie a vytvarani jednotného
celoeurdpskeho trhu st naroky na riadenie sustavy a zachovanie
dostato¢nej miery bezpecnosti dodavky elektriny vyrazne vyssie.
Prepojend ES kontinentalnej Eurdpy je velmi zlozitd, ¢ize pouzitie
tradi¢nych matematicko-fyzikalnych nastrojov na analyzu a synté-
zu javov neumoznuje ich hibkové skiimanie, pripadne neposkytuje
dostatocne presné vysledky.

V' tychto podmienkach je nevyhnutné realizovat vy-
skumné cinnosti vedtce k ziskaniu novych poznatkov, optimal-
nych postupov a $pickovych IT néastrojov umoznujicich analyzu
ustalenych a prechodnych procesov v ES, testovanie a implemen-
taciu novych pristupov riadenia, novych standardov kvality, ako aj
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prototypov zariadeni na zabezpecenie vyrovnanej bilancie vyroby
a odberu v ES. Cela problematiku je navyse potrebné chapat v kon-
texte zvySovania energetickej efektivnosti, minimalizacie environ-
mentalnych vplyvov, zvysovania podielu elektromobilov a dalsich
faktorov vyplyvajacich zo zavadzania novych technolégii a novych
poziadaviek. Bez zodpovedajiceho vyskumu nebude mozné reago-
vat zodpovedajicim spésobom na nové vyzvy.

Navrh podprogramu v tejto oblasti sa zameriava
na vyskum technickych rieseni v oblasti optimalizacie a novych pri-
stupov riadenia prenosovej sustavy, zvySenia prenosovych schop-
nosti a znizovania strat, ako aj vyuzitia akumulacie elektrickej
energie a redispecingu.

Uz dlhsSie sa hovori o pozitivhych prinosoch inteligent-
nych rozvodnych sieti tak pre odberatelov, ako aj sa-
motnych vyrobcov a dodavatelov elektrickej energie.
Na aké priority sa zameria vyskum v tejto oblasti?
Ulohy podprogramu st zamerané na potreby inovativnych tech-
nickych rieseni inteligentnych sieti. Riesia integraciu OZE a op-
timalizaciu dodavky elektriny z distribuovanych zdrojov energie,

Bezpecnost a spolahlivost
prevadzky elektrizacnej sustavy
patri medzi prioritné oblasti
rozvinutej spolo¢nosti.

moznosti lokdlneho uskladnenia elektriny, komplexné vyuzivanie
inteligentnych meracich systémov, riadenie spotreby, vyvoj a tes-
tovanie novych nabijacich technol6gii a dosahy rozvoja infrastruk-
tary pre elektromobilitu na distribu¢na ststavu, vytvaranie lokal-
nych energetickych ststav (mikrosieti) az po koncepty energeticky
sebestacnej lokalnej energetickej komunity v ramci inteligentného
mesta/regionu. Do komunitnej energetiky zapada vyskum udrza-
telného vyuzivania nedrevnej a drevnej biomasy, zlepSovanie jej
energetickych vlastnosti a zvySovanie G¢innosti premeny energie.
Stcastou vyvoja novych rieseni v inteligentnej energetike je aj
vyskum a vyvoj savisiacich informac¢nych a komunikacnych tech-
nologii, predovsetkym systémovych nastrojov na analyzy, dohlad
a riadenie inteligentnych sieti, zvySovanie energetickej Gc¢innosti

a znizovanie strat v distribucnej stistave.

Vyuzivanie automobilov na elektricky pohon a s tym
suvisiaca infrastruktura - to su témy uz nielen do dis-
kusie, ale ¢oraz viac subjektov uz aj na Slovensku
hovori o realnych krokoch a projektoch. Aky predpo-
kladate vyvoj v tejto oblasti najmé z hl'adiska dosahu
na stabilitu prenosovej sustavy a vobec zabezpecenie
dostatoéného vykonu v elektrickej sieti?
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Elektromobilita je naozaj jednou z medialnych top tém. Zaroven
s1 v§ak treba uvedomit aj vsetky stavislosti. Malokto si totiz doka-
ze do dosledkov domysliet, co to realne prinesie a bude znamenat.
Uz teraz mézem povedat, ze prinesie zvyseny dopyt po elektric-
kej energii a dopyt po vytvoreni infrastruktiry pre nabijanie ba-
térii elektromobilov. A teraz sa zamyslime nad touto otazkou: Ako
chceme vyriesit problematiku nabijania vo velkych aglomeréaciach
a zastavbach? Predsa ak chceme naraz nabijat nickolko desiatok,
stoviek elektromobilov, musime zmenit celt Struktaru distribuc-
nej elektrickej sustavy. Bude to znamenat vymenu transformato-
rov, prihlasovania odbernych miest a dalsie veci? Tvrdim, Ze ano.
7 tohto pohladu elektromobilita meni celt filozofiu doterajsicho
rieSenia distribucie elektrickej energie. Zo strany bezného spotre-
bitela je elektromobilita vnimana velmi pozitivne, avsak otazka, ¢o
nas bude tento megatrend v konecnom dosledku stat, zatial nebola
jednoznacne doriesena.

Aj fotovoltika a solarna energia v poslednych rokoch
ziskavaju vel'ku pozornost...

Splnili sme podmienky EU, v roku 2050 by sa mal dosiahnut ciel
vyroby elektrickej energie zo Slnka na tGrovni 40%. Ale teploty
ovzdusia sa aj v nasom regione stile zvysuju a ucinnost fotovol-
tickych panelov vdaka tomu klesa. Moje otazky teda st: Zamyslel
sa niekto nad tym, kolko energie je potrebné vyrobit na jeden fo-
tovolticky panel a kolko energie vyrobi samotny panel? Zamyslel
sa niekto nad tym, kde sa fotovoltické elektrarne umiestnuja a ako
sa bude elektraren po skonceni svojej zivotnosti likvidovat? Ako
a v akom stave sa bude vracat spit poda, na ktorej fotovolticka
elektraren stoji? Kolko ndm to realne prinesie? Je to teda biznis,
alebo realne riesenie? Je to veda, alebo boom, za ktory zaplati
niekolko po sebe nasledujtacich generacii? Detto v oblasti vyuzi-
vania plastov. Pred tridsiatimi rokmi sme zdecimovali sklarsky
priemysel ako energeticky a ekonomicky neefektivnu oblast. Dnes
si s plastovym odpadom nevieme na globéalnej Grovni poradit —
znecistené st moria aj zem. Ohrozuje to cely ekosystém Zeme. Aj
plasty boli trendom a teraz hladame odpoved, ¢o nam to realne
prinieslo.

Ale vratme sa spat k energetike. Myslim si, Ze jadrové
zdroje zabezpecujuce vyrovnanost zakladného diagramu zataze-
nia budt aj v najblizsich rokoch hrat nezastupitelna tlohu. Jedna
vec su trendy, druhd vec su seriézne analyzy dlhodobého vyvoja,
ktoré takéto trendy prinesu ludstvu ako takému. Netvrdim, ze
energia z OZE je zla, musime vsak aj pri jej vyuzivani domysliet
veci do dosledkov. Verim tomu, ze o desat ¢i patnast rokov buda
technologie, ktoré prinest moznost vyssej efektivnosti vyuzivania
OZE. Energetické koncepcie a technoldgie sa navrhujua a ich doba
Zivotnosti sa planuje na desiatky rokov. Nie je mozné postavit nova
jadrovu elektraren kazdych desat rokov, pretoze len samotny pro-



ces od ohlasenia vystavby po spustenie do prevadzky trva napriklad
osem rokov. Nehovoriac o velkosti investicii, ktoré za tym stoja.

Bezny spotrebitel si ani neuvedomuje, aky technolo-
gicky a procesne zlozity je svet za¢inajuci sa v stene
za vypinac¢om az po jadrovy reaktor ¢i veternu turbinu
ako zdrojov vyroby elektrickej energie...

Lludia by si mali uvedomit, ze tak, ako v inych oblastiach sa spo-
lichame na odbornikov, ani energetika nie je vynimkou. Uéelové
politické rozhodnutia casto nereflektuji argumenty odbornikov,
pre ktorych je energetika kazdodennym, profesijnym chlebikom.
Nemozno ist voci odberatelom s cenou za elektricka energiu pod
naklady, ktoré dnes musime vynalozit na vyrobeny kilowatt.
Ak niekto tvrdi a presadzuje opak, tak nepozna suvislosti, alebo je
populista.

Odbornikov na technické oblasti neustale ubuda,
vynimkou nie je ani energetika. Kto bude v blizkej
buducnosti zabezpecéovat fungovanie, projektovanie,
spravu a udrzbu energetickych zariadeni a mnohé iné
suvisiace aktivity?

V tomto smere som dost skepticky. V energetickych spolo¢nostiach
sa v poslednych rokoch zvy$uje pocet netechnickych pracovni-
kov. Technika sa aj v energetike postavila do pozicie ,,ved nejako
to funguje®. Prichadza na rad zabezpecovanie sluzieb a vykonov
od tretich stran formou outsourcingu. Otazka je, ¢i sa takto systém

Verim tomu, ze o 10 ¢i 15 rokov
technoldgie prinesu moznost’
vyssej efektivnosti vyuzivania OZE.

zdokonaluje a ¢i je to aj z ekonomického hladiska lepsie. V blizkom
obdobi bude potrebné na Slovensku nahradit okolo 500 odborni-
kov, ktori coskoro odidu do déchodku. Vratane vysokoskolskych
a stredoskolskych profesorov a ucitelov. Na rad prichadza otazka,
¢i budeme vediet zabezpecit riesenie technickych problémov a tloh
s tymi, ktori zostant. Priblizne 80 % s$tudentov pokracuje zo stred-
nej Skoly na vysokd, z toho len 20 % ide na technicky zamerant sko-
lu. Vdaka predpisom a legislative dnes nie je jednoduché zamestnat
v sektore energetiky absolventa strednej skoly.

Ale aby som nechodil daleko — aj v naom ustave uci-
me veci niekolko rokov staré. Keby sa nam nepodarilo ziskat fi-
nancné prostriedky od komerénych subjektov, tak by tento stav bol
este horsi. Prax je ovela dalej. Aj energetika uz stavia na prinosoch
modernych informac¢nych a komunikacnych technolégii, SCADA
& inteligentnych meracich systémov. Skoly len tazko dokazu drzat
krok s tymto vyvojom.

Dal$im problémom, a to nielen v energetike, je aj
overovanie si informacii a ich relevantnost. V dnesnej
dobe sa mnoho ,,odbornikov“ spolieha na internet...

Blahoslaveni, ¢o uverili, lebo ich bude nebeské kralovstvo. Tudia
si naozaj vdaka dostupnosti informacii na jeden klik prestali ove-
rovat veci, ich pravdivost. Stratila sa technicka stdnost. Doteraz
tu mam jednu diplomovku, kde je do detailov tuSom na pauzaku
rozkresleny generator 110 MW elektrarne. Nehovorim, ze sa mame
vratit k rysovaniu na pauzak, ale vratit sa k tomu, Ze ked to niekto
dokazal nakreslit, tak tomu asi aj rozumel. Dnes si to niekto stiahne

z webu a povazuje to za hotovu vec.

€o by mohlo byt riesenim takéhoto stavu?

Podporit technické vzdelavanie, podporit viac Iudi, ktori v energe-
tike robia, a neuverit tomu, ze to nejako funguje samo od seba. To,
¢o nasim Studentom chyba, je viac matematiky, fyziky a zamysla-
nie sa nad principom, ako veci funguja, ako funguja procesy a javy
a pod. V roku 1998 preslo Slovensko inspekciou OECD, ktora kon-
Statovala, Ze mame najlepsie $kolstvo v Eurépe. Mali sme vyborny
pomer medzi jednotlivymi studijnymi odbormi, medzi humanitnym
a technickym vzdelanim. Model, ktory sme mali v tom case, prevza-
lo v poslednych rokoch Finsko a ma najlepsie vzdelavanie v Eurdpe.
Cize moj nazor je, aby sa zvysili pocty hodin matematiky a fyziky
— a uz na zakladnych skolach. Nezalezi na tom, ze Studenti buda
mat zlé znamky, podstatné je naucit sa kriticky rozmyslat a hodnotit
vecl, ktoré sa okolo nas dejt. A este jedna doélezita vec: prosim vyso-
koskolskych pedagdgov, aby nerobili sami podporné produkty a po-
mocky, ktoré sa maji pouzivat pri vyucbe na zékladnych skolach.
Aj ked som vysokoskolsky profesor, nemam kvalifikdciu pre vyucbu
na zakladnej skole. Pred desiatimi rokmi mi to vadilo, ale teraz to uz
chapem. Vébec nepoznam detsktt dusu, nechapem detské myslenie,
nepoznam psychologiu dietata. Cize urdite by do tvorby takychto
veci mal vsttpit aj pedagog zakladnej skoly. A hlavne by mal do tych-
to procesov vstupit dialég zastupcov praxe a $kolstva, aby priprava
studentov zodpovedala realnym potrebam praxe.

Mozete na zaver uviest nejaké vase krédo?

Energetiku povazujem za jedno z najdolezitejsich odvetvi kazdého
statu. Spolahlivé zabezpecenie vyroby, prenosu a dodavky elektric-
kej energie prinasa pohodu do vsetkych spoloc¢enskych oblasti. Pri-
nasa priestor na rozvoj vsetkych spoloc¢enskych struktar vsetkymi
smermi. Vacsina fudi berie energetiku ako samozrejmost. Avsak
za tym je obrovské mnozstvo Iudi, techniky, inovacii, znalosti. Staci
sa pozriet na posledny velky pripad blackoutu na vychodnom po-
brezi USA, ktory postihol okolo sto miliénov Iudi, kolko to prinies-
lo technickych, spolocenskych, psychologickych ¢i ekonomickych
problémov. Tento stav bol porovnatelny s velkymi prirodnymi ka-
tastrofami. Vazme si energetiku, vazme si energetikov a Iudi, ktori
v tomto odvetvi pracuji. Zasltzia si to.

Dakujeme za rozhovor.

Anton Gérer, ATP Journal, jin 2018
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The strategic aim of the energy
policy of the Slovak Republic is
competitive low-carbon energy,
ensuring a reliable, efficient and
secure supply of all forms of energy
at affordable prices, taking into
account consumer protection and
sustainable development. Due to its
versatility, electricity has a priority
position in this respect. Without
corresponding research, however,
it will not be possible to respond to
new challenges.

e have invited to the editorial microphone a long-

time expert, prof. Ing. FrantiSek Janic¢ek, PhD.,

Director of the Institute of Electric Power and
Applied Electrical Engineering and Chairman of the Slovak
Committee of the World Energy Council. We spoke with him
about the proposed state program of support for science and research
in the field of energy as well as why nuclear power plants have an
irreplaceable position in the energy mix of Slovakia.

SLOVAK ENERGY ANNUAL 2018

How would you characterise the priority of energy-re-
lated science and research in Slovakia?
The subject is research in three important areas, which are also
the focus of research in Europe and the world. The area related
to increasing the safety of the power grid is, in the light of new
trends, focused on the research of technical solutions in the field of
optimization and design of new transmission system management
procedures, to increase transmission capacities and to reduce losses.
At the same time, it aims to increase the lifespan and reliability
of the operation of electrical equipment, as well as to increase the
efficiency of diagnostics by using autonomous robotic systems.
The field includes research and development of new methods for
assessing diagnostic data and environmental impacts on equipment.
The second is the area of intelligent networks, or smart
grids. These are systems for efficient management of energy
consumption and supply in the changing conditions of operation
of power systems, with the integration of renewable energy sources
(RES) into distribution systems and the involvement of active
customers, or so-called prosumers. Intelligent networks help reach
a strategic goal in line with the energy policy of Slovakia and the EU.
The area of research includes local electricity storage, development
and testing for new charging technologies, the development of
infrastructure for electromobility on the distribution system and
the sustainable use of biomass as part of an optimal energy mix.
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The third is the area of nuclear energy, which has an
important position among the sources of electricity in Slovakia. It
focuses on issues of safety, stability and power flexibility of electricity
supply in a wide spectrum of nuclear power plants, as well as related
issues of use of nuclear fuel and storage.

The increase of transmission capacities and security
of the Slovak electricity grid should also come into the
viewfinder of scientific and research institutions. What
are the priorities contained in the proposal for a state
program in this area?

Safety and reliability of the operation of the Electricity System (ES)
are among the priority areas of a developing society. The aim of
building a stable, secure and reliable European-wide interconnected
EC requires ensuring stability, quality management and security
at national EC level in line with the new European Commission
regulations. Itis important to recognize that with the requirement
for increasing the share of renewable energy sources and creating
aunified European-wide market the demands on managing systems

Safety and reliability of the
operation of the electricity system
are among the priority areas of

a developing society.

and preserving a sufficient measure of security of electricity supply
are significantly higher. An interconnected EC of continental
Europe 1s very complex, so the use of traditional mathematical
and physical tools to analyse and synthesize phenomena does not
allow their in-depth exploration, or does not provide sufficiently
accurate results.

Under these conditions, it is essential to carry out
research activities leading to the obtaining of new knowledge,
optimal processes and top I'T tools enabling continuous analysis
and transition processes in the EC, testing and implementing
new management approaches, new quality standards, as well as
prototypes of equipment for ensuring a balance of production and
consumption in the EC. Furthermore, the whole issue needs to
be seen in the context of increasing energy efficiency, minimizing
environmental impacts, increasing the share of electric cars and
other factors stemming from the introduction of new technologies
and new requirements. Without corresponding research, it won’t
be possible to respond appropriately to new challenges.

The subprogram proposal in this area focuses on
research on technical solutions in the field of optimization and
new approaches to transmission system management, increasing
transmission capacity and loss reduction, as well as the use of
electricity storage and redistribution.

We have for a long time been talking about the posi-
tive benefits of smart grids for consumers, as well as
producers and suppliers of electricity. What are the
priorities for research in this area?

The tasks of subprograms are focused on the needs of innovative
technical solutions for smart grids. They resolve the integration of
RES and optimization of electricity supply from distributed energy
sources, the possibilities of local electricity storage, comprehensive
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use of intelligent metering systems, consumption management,
development and testing of new charging technologies and the
achieving of infrastructure for electromobility on the distribution
system, the creation of local energy systems (micro grids) up to the
concepts of an energy self-sufficiency of the local energy community
within a smart city or region. Research on the sustainable use of
non-lean and wood biomass, improving its energy properties and
increasing the efficiency of energy conversion fall to community
energy. Part of the development of new intelligent energy solutions
is also research and development of related information and
communication technologies, especially a system tools for analysing,
monitoring and managing smart grids, increasing energy efficiency
and reducing losses in the distribution system.

The use of electric cars and the associated infrastruc-
ture - these are not only current topics of discussion,
but more and more subjects already being addressed
with real steps and projects in Slovakia. What devel-
opments do you anticipate in this area, in particular

in terms of impact on the stability of the transmission
system, and at all the same time ensuring sufficient
power in the power grid?

Electromobility is really one of the top themes in the media. At the same
time, however, all contexts need to be taken into account. Few people
can conceive of what it really means and what it will mean. I can already
say that it will bring increased demand for electricity and the demand
for creating infrastructure to charge the batteries of electric cars. And
now, let’s address this question: How do we want to solve the problem
of charging in large agglomerations and estates? If we want to charge
several tens or hundreds of electric cars at one time, we have to change
the whole structure of the distribution system. Will this mean replacing
transformers, subscription points and other items? I say yes. From this
point of view, electromobility will change the entire philosophy of the
current electricity distribution solution. Electromobility is perceived
very positively by the common consumer, but the question of what this
megatrend will ultimately cost for has not yet been clearly addressed.

And photovoltaic and solar energy has gotten a lot of
attention in recent years...

We have met the EU’s conditions; in 2050 the goal of producing
electricity from the Sun should be on alevel 0of 40 %. Air temperatures
are also increasing in our region and the efficiency of photovoltaic
panels is declining. My questions are: Has anyone thought about
how much energy is needed to produce one photovoltaic panel
and how much energy does the panel itself produce? Has anyone
thought about where the photovoltaic plants are located, and how
such power plants will be disposed of at the end of their useful life?
How and in what state will the land on which the photovoltaic power
plant be returned? So, how much will it really bring us? Is this just
business or the real deal? Is this science or a boom that will be paid
for by several generations? Ditto in the use of plastics. Thirty years
ago we decimated the glass industry as an energy and economically
inefficient area. Today, we don’t what to do on a global level with
plastic waste — both the sea and earth are polluted by them. This
threatens the whole ecosystem of the Earth. Even plastics were
a trend, and we are now looking for the answer to what that has
really brought us.
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Butlet’s go back to energy. I think that nuclear resources
ensuring a balance of the basic load diagram will play an
irreplaceable role in the years to come. Trends are one thing, another
is serious analyses of long-term development that will bring such
trends to humanity. I don’t claim that the energy from RES is bad,
but we also need to think through the matter of its consequences.
I believe that for 10 or 15 years there will be technologies that
will bring more efficiency to the use of RES. Energy concepts and
technologies are being designed and their lifespan is planned for
decades. It’s not possible to build a new nuclear power plant every
10 years, since the process itself, for example, has lasted for eight
years from the announcement of construction to commissioning.
Not to mention the size of the investment that stands behind it.

The common consumer is not even aware of the tech-
nological and process complexity is the world begin-
ning at the wall behind the switch to a nuclear reactor
or a wind turbine as a source of power generation...
People should realize that, as in other areas, we rely on experts,
and energy is no exception. Effective policy decisions often don’t
reflect the arguments of experts for whom energy is their daily,
professional topic. It’s impossible to go to customers with the price
for electricity below the cost we are now able to get a kilowatt
produced. If people claim and promote the opposite, they don’t
know the context, or they are populists.

Experts in technical fields are constantly dwindling,
and energy is no exception. Who in the near future
will ensure the functioning, design, management and
maintenance of power equipment and many other

| believe that in 10 or 15 years there
will be technologies that will bring
more efficiency to the use of RES.

related activities?
I am quite sceptical in this respect. The number of non-technical
workers has increased in recent years in energy companies. The
technician has also been relegated to the position of “doing what
works” in power engineering. The outsourcing of third-parties for
services and outputs is arriving. The question is whether such a system
isimproving and whether it is better from an economic point of view. In
the near future it will be necessary to replace about 500 professionals in
Slovakia who will soon retire. This includes university and secondary
school professors and teachers. The question is whether or not we
will be able to solve technical problems and problems with those who
remain. Approximately 80% of students continue from secondary
school to university, but only about 20% are attending a technically
oriented school. Thanks to regulations and legislation, it is not easy
to employ a secondary school graduate in the energy sector today.
But let’s not go far — in our institute we teach things
that are a few years old. If we were unable to get financing from
commercial subjects, this would be even worse. Practice is much
further along. Even the energy industry is already building on the
benefits of modern information and communication technologies,
SCADA and smart metering systems. Schools only with difficulty
keep up with this development.
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Another issue, not only in energy, is the verification of
information and its relevance. Nowadays many
sexperts“ rely on the Internet...

Blessed are the believers, for kingdom of heaven shall be theirs.
Indeed, due to the availability of information, people have stopped
verifying things, verifying their truth. Technical judgement has
been lost. So far, I have one diploma where a 110 MW power plant
generator is described in detail. I'm not saying we should go back to
drawing on tracing paper, but go back to when someone could really
draw things and understood them. Today someone downloads
things from the Web and thinks it is a done thing.

What could be the solution for such a condition?

To support technical education, encourage more people to work
in energy, and to not think that it works all by itself. What our
students lack is more mathematics, physics and thinking over
principles, how things work, how processes and phenomena work,
and so on. In 1998, Slovakia went through an OECD inspection,
which stated that we have the best education in Europe. We had
an excellent relationship between individual study departments,
between humanities and technical education. The model we
had at that time has been taken over in Finland and it has the
best education in Europe in recent years. So, my opinion is to
increase the number of hours of mathematics and physics — and
do so even at primary schools. It doesn’t matter that students
will have bad grades; it is essential to learn to think critically
and evaluate the things that are happening around us. And one
more important thing: I ask that university educators not promote
self-help products and aids that are to be used in primary school
education. Even though I am a university professor, I don’t have
a qualification to teach at a primary school. Ten years ago it didn’t
matter to me, but now I understand. I in no way know the child’s
soul; I do not understand a child’s thinking; I don’t know child
psychology. So, surely, the teacher at a primary school should
also take part in the creation of such things. And, in particular,
a dialogue of practitioners and educators should enter into these
processes so that the training of students corresponds to the real
needs of practice.

To conclude can you state your own credo?

I regard energy as one of the most important sectors of every
country. Reliable provision of generation, transmission and delivery
of electricity brings comfort to all social areas. It provides space
for the development of all social structures in all directions. The
majority of people take energy as a matter of course. But behind this
1s a huge number of people, technology, innovation, knowledge. Just
look at the last big case of blackout on the east coast of the USA,
which affected about 100 million people; how many technical,
social, psychological or economic problems it brought about. This
state was comparable to that of great natural disasters. We value
energy, we value the energy industry and the people working in
this sector. They deserve it.

We thank you for the interview.

Anton Gérer, ATP Journal june 2018
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SIEA: . ZAUJEM O ZELENU ENERGIU

VZBUDZUJE RESPEKT*

Slovenské domacnosti chcu byt
zelené, no uzito¢nych informacii
v tejto oblasti nikdy nie je dost.

podporou z narodného projektu Zelena domacnostiam ma

byt ku konca roka 2018 nainstalovanych priblizne 18 000

zariadeni na vyuzivanie obnovitelnych zdrojov energie.
s»Slovenské domdcenosti chedi byt zelené, ale o obnovitelné zdroje energie sa za-
wimayi predovsetkym preto, Ze chei zniZovat ndklady na energiu.“ Aj na to
poukazala v rozhovore Alexandra Velicka, generalna riadi-
telka Slovenskej inovaénej a energetickej agentury, ktord
zabezpecuje implementaciu projektu.

Prvé poukazky na instalaciu zariadeni na vyuzivanie
obnovitel'nych zdrojov energie boli vydané v decembri
2015. Hned' od zaciatku bol zaujem domacnosti o pod-
poru obrovsky a pretrval az do konca projektu. Ako si
to vysvetlujete?

Podmienky projektu st nastavené tak, aby majitefov domov mo-
tivovali a zaroven aby tito nemali s papierovanim vela starosti.
Slovenské domécnosti chct byt zelené, ale o obnoviteIné zdroje
energie sa zaujimaji predovsetkym preto, ze chcti znizovat naklady
na energiu. Pre nadsenie z novej technolégie vsak niekedy podce-
nuja dosledné posadenie, ¢i ma vyuzitie zariadenia pre konkrétnu
domécnost vyznam.

Od zaciatku preto upozornujeme, ze nie vsetky zaria-
denia st vhodné pre kazdého a vzdy treba zohladnit individualne
potreby. Doélezité je, ze o vyhodach a obmedzeniach jednotlivych
technolégii mézeme verejnost informovat prostrednictvom bez-
platného energetického poradenstva, ktoré nasi odbornici posky-
tuji v ramci narodného projektu 71T ENERGIOU. Uzito¢nych
informacii v tejto oblasti nikdy nie je dost.
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Alexandra Velicka, generalna riaditel'ka Slovenskej inovaénej

a energetickej agenttiry

Z projektu su podporované Styri druhy zariadeni, spolu
viac ako 3 600 konkrétnych typov. Bol z hl'adiska infor-
movanosti domacnosti medzi nimi rozdiel?

Jednoznacne pripravenejsie byvaju domacnosti, ktoré sa zaujimaja
o kotly na biomasu a slnecné kolektory. Tieto si verejnosti dob-
re zname, uz v minulosti bola poskytovana statna podpora na ich
kapu. V pripade tepelnych cerpadiel ide o finan¢ne naroc¢nejsiu
technolégiu, je v zauyjme domacnosti, aby investiciu dobre zvazili.
Cena, ale aj $irS§ie mnozstvo technickych rieseni zaroven vyzaduja,

vatelia s dlhodobymi skiisenostami a technickym zazemim.

A &o fotovoltické instalacie? Su slovenské domacnosti
pripravené vyrabat viastnu elektrinu?

Niektoré urcite, ale prave zaujemcovia o fotovoltické instalacie
maju najcastejsie neprimerané ocakavania. Vacsinou si investiciu
spajaju s vyssimi asporami, ako mézu pri idealnom rieseni dosiah-
nut. Menej sa zaoberaji tym, ze znizenie nakladov zavisi predo-
v$etkym od toho, ako dokazu prispdsobit svoju spotrebu samotne;j
vyrobe elektriny z fotovoltickych panelov pocas dna. Informova-
nost o $pecifikach vyroby elektriny je v domacnostiach nizka, téma
je to naozaj rozsiahla.

Poukazky je mozné vyuzit v existujucich domoch, ale aj
v novostavbach. Ktoré druhy zariadeni sa v novostav-
bach uprednostiuju?

V novostavbach je neceld tretina z podporenych zariadeni. Podstat-
ne viac ako iné zariadenia si vlastnici novostavieb vyberaju tepelné
cerpadla. Z priblizne 5 000 cerpadiel, ktoré maja byt nainstalo-
vané do konca roka 2018, pripad4d na novostavby takmer 3 000.
Az 90 % instaldcii tepelnych cerpadiel v novostavbach i celkovo je
typu vzduch — voda.

Maju novostavby podla instalovaného vykonu zariadeni
nizSie energetické naroky?

Zasadnejsi rozdiel je opit evidentny najmid pri tepelnych cer-
padlach. Ich priemerny instalovany vykon je 8,4 kW. V novostav-
bach je pri vSetkych druhoch cerpadiel v priemere nizsi o 1,5 az
2 kW, ¢o moze byt aj dosledkom prisnejsich poziadaviek na tepelna
ochranu novych budov.

Aké su priemerné inStalované vykony ostatnych podpo-
renych zariadeni?

Hodnoty mé6zu byt najma pri zariadeniach vyuzivajacich energiu
slnka do velkej miery ovplyvnené podmienkami projektu. Tie boli
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nastavené tak, ze maximalna vyska podpory stvisela s priemer-
nymi nakladmi na instalaciu zariadeni pri najcastejsie vyuziva-
nych vykonoch v slovenskych domacnostiach. Pri fotovoltickych
paneloch je priemerny instalovany vykon v pilotnom projekte
2,7 kW, pri solarnych kolektoroch 3,6 kW a pri kotloch na bioma-
su do 24 kW.

Cielom projektu bolo ¢o najviac zvysit celkovy instalo-
vany vykon zariadeni na vyuzivanie obnovitelnych zdro-
jov energie na Slovensku. Do akej miery k tomu prispeli
jednotlivé druhy zariadeni?

Nayjvacsi prinos vzhladom na vynalozené prostriedky na podporu
maju kotly na biomasu. Ich instalovany vykon byva podstatne vys-
§1 ako pri inych zariadeniach, ale nédklady na obstaranie st niz-
sie. Priemernd vyska podpory na instalovany kilowatt pri kotloch
na biomasu bola v pilotnom projekte priblizne 60 €. Pri tepelnych
cerpadlach to bolo 350 €/kW, pri slne¢nych kolektoroch 440 €/kW
a pri fotovoltike viac ako 1 000 €/kW.

Pri vietkych zariadeniach pritom platila zasada, Zze hod-
nota poukazky ma pokryvat maximalne 50 % nakladov na dodav-
ku a montaz vratane skasok a revizii. Predpokladame, ze do kon-
ca roka presiahne celkovy instalovany vykon zariadeni 130 MW.

Slovenské domacnosti sa

o obnovitelné zdroje energie
zaujimaju predovsetkym preto,
ze si checu znizovat naklady

na energiu.

Kotly sa na tom podielaja 45 %, ale z rozpoctu urceného na pou-
kazky na ne pripada priblizne len 10 %. Tepelné ¢erpadla sa zasla-
Zla o tretinu vykonu, z rozpoc¢tu odkroja zhruba 37 %.

Kol'ko instalacii z jednotlivych druhov zariadeni bolo
doteraz podporenych?

Doteraz boli preplatené poukazky na slnecné kolektory pre
takmer 6 000 domacnosti, podporenych bolo viac ako 3 600 fo-
tovoltickych systémov, 2 000 kotlov na biomasu a 4 000 tepel-
nych cerpadiel.

V zozname opravnenych zhotovitelov je registrovanych
1 000 podnikatelov. Kol'ko z nich sa aktivne zapojilo

do projektu?

Aspon jednu instalaciu, ku ktorej bola preplatend poukazka, zre-
alizovalo takmer 700 zhotovitelov. St medzi nimi aj drobni pod-
nikatelia, ktori instalovali len zopéar zariadeni. Viac ako 10 insta-
lacii aspesne ukoncilo takmer 300 zhotovitelov. Ti sa podielali
na takmer 14 000 podporenych instalaciach.
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Podstatne viac ako iné zariadenia si vlastnici novostavieb vyberaju tepelné ¢erpadia.

Do akej miery nové moznosti podpory ovplyvnili pracu
Specialistov, ktori sa venuju technickym zariadeniam
budov?

Pred spustenim projektu sa konali seminare, na ktorych sa zacast-
nilo viac ako 1 000 zaujemcov o projekt, vacsinu tvorili budici zho-
tovitelia. Ich ocakavania boli vysoké, mozno dokonca vyssie ako
ocakavania domacnosti. Upozornovali sme, ze ak maji byt insta-
lacie uzito¢né, bude nutné zakaznikov vopred v problematike zo-
rientovat a poradit im s vyberom. Zaroven bolo treba vysvetlovat,
ze vyclenend ciastka 45 miliénov eur nie je k dispozicii naraz, ale
po castiach.

Dodnes nam najma mensi podnikatelia vycitaja, ze ich
zatazujeme administrativou, pretoze vsetky doklady odovzdavaja
pri predkladani ziadosti o preplatenie poukazok zhotovitelia. Pri
mnozstve vydanych poukazok a zrealizovanych instalacii vak boli
tieto kroky nevyhnutné. Aj preto zhotovitelov povazujeme za part-
nerov projektu, bez ich podpory a pomoci by ho nebolo mozné zre-
alizovat v takom rozsahu.

V auguste bolo otvorené posledné 27. kolo pilotného
projektu, pripravujete jeho pokrac¢ovanie. Aké su ohla-
sy?

Sme radi, ze nespokojnych zaujemcov podstatne ubudlo. Sktseni
zhotovitelia, ale aj majitelia rodinnych domov, ktori poznaja pra-
vidla eur6pskej podpory, ocenuja, ze sa dari prostriedky zmysluplne
vyuzit. Mesiac po spusteni projektu v roku 2015 navstivilo webovi
stranku Zelenej domacnostiam 80-tisic jedine¢nych pouzivatelov,
po dva a pol roku je to viac ako 270-tisic jedinecnych pouzivatelov.
Tento zaujem vzbudzuje respekt.
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SIEA: “INTEREST IN GREEN ENERGY

IS RESPECTABLE.”

Slovak households want to be
green, but there is never enough
useful information in this area.

ith the support from the national project “Green for

households”, about 18,000 small-scale plants for use of renew-

able energy sources will be installed by the end of 2018. “Slovak
households want to be green, but they are particularly interested in renewable
energy sources because they want to reduce energy costs.” This was pointed
out as well in an interview with Alexandra Velicka, Director
General of the Slovak Innovation and Energy Agency,
which provides the implementation of the project.

The first vouchers for the installation of facilities using
renewable energy sources were issued in December
2015. From the very beginning, the interest of the
households was enormous and continued until the
end of the project. How do you explain this?

The terms of the project are set to motivate homeowners and to
simplify any necessary paperwork. Slovak households want to be
green, but they are particularly interested in renewable energy
because they want to reduce their energy costs. However, with
such enthusiasm about the new technology, they sometimes
underestimate a thorough assessment of whether the use of such
devices for a particular household is beneficial.

Since the launch of the project, we try to point out that
not each device is suitable for everyone and it is always necessary
to consider individual needs. Therefore, it is important that we can
communicate the benefits and limitations of individual technologies
to the public through the free energy advice consultation provided by
our experts within the national project 71T ENERGIOU (Live with
energy). There is never enough of useful information in this area.
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Alexandra Velicka, Director General of the Slovak Innovation

and Energy Agency

The project supports four types of devices, all togeth-
er more than 3,600 specific types. Was there any dif-
ference in terms of household awareness about them?
Households that are interested in biomass boilers and solar collectors
are clearly more prepared. These are well-known to the public, as
there was state support provided for their purchase in the past. In the
case of heat pumps, this is a financially more demanding technology,
and it is in the interest of households to consider the investment well.
The price, as well as a wider range of technical solutions require that
suppliers with long-term experience and technical background are
usually involved in installing these pumps.

What about photovoltaic installations? Are Slovak
households ready to produce their own electricity?
Definitely, some of the households are. But those who are interested
in photovoltaic installations tend to have the most unreasonable
expectations. In most cases, investment is associated with savings
greater than those that can be achieved with an ideal solution. They are
less concerned with the fact that cost savings depend primarily on how
they can adjust their own electricity consumption from photovoltaic
panels during the day. Knowledge of the specifics of electricity
production is low in households, and this topic is really extensive.

Vouchers can be used in existing houses as well as

in new buildings. Which types of devices do people
prefer in new buildings?

Less than a third of supported devices are located in new buildings.
Substantially more than other devices, owners of a new buildings
tend to choose heat pumps. Of the approximately 5,000 pumps to
be installed by the end of 2018, nearly 3,000 are intended for new
buildings. Up to 90% of heat pump installations in new buildings
and overall are the air-to-water type.

Based on installed capacity of devices, do the new
buildings have lower energy demand?

A substantial difference is again evident especially within the
heat pumps. Their average installed capacity is 8.4 kW. In new
buildings, considering all types of heat pumps, it is on average lower
by 1.5 to 2 kW, which may also be due to stricter thermal protection
requirements for new buildings.

What is the average installed capacity of the other
supported facilities?

Values can be affected by the terms and conditions of the project,
particularly in the case of solar energy. These were set so that the
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maximum amount of support was connected to the average cost of
installing facilities at the most commonly used outputs in Slovak
households. For photovoltaic panels, the average installed capacity
in the pilot project is 2.7 kW, for solar collectors it is 3.6 kW and for
biomass boilers it 1s up to 24 kW.

The aim of the project was to maximize the total
installed capacity of small-scale plants for use

of renewable energy sources in Slovakia. To what
extent did the individual types of facilities contribute
to this?

The biomass boilers have the greatest benefit in terms of the
incurred funds. Their installed capacity is significantly higher
than for other devices, but the purchasing cost is lower. The
average support per installed kilowatt for biomass boilers was
approximately € 60 in the pilot project. For heat pumps, it was
€ 350/kW, for solar collectors € 440/kW and for photovoltaics
more than € 1,000/kW.

For all plants, the principle was held that the voucher
should cover up to 50 % cost for the delivery and assembly,
including tests and revisions. We assume that by the end of the
year, the total installed capacity of plants will exceed 130 MW.

Slovak households are particularly
interested in renewable energy
sources because they want to
reduce their energy costs.

The boilers are a part of it with 45 %, but the budget for vouchers
for this group comprises around 10 % only. Heat pumps are
responsible for third of the capacity and will spend approximately
37 % of the budget.

How many installations from each type of facilities
have been supported so far?

So far, vouchers have been reimbursed for solar collectors in nearly
6,000 households, with more than 3,600 photovoltaic systems,
2,000 biomass boilers and 4,000 heat pumps supported as well.

The list of authorized contractors registers 1,000
entrepreneurs. How many of them have been actively
involved in the project?

Almost 700 contractors implemented at least one installation,
to which a voucher was reimbursed. This includes small
businessmen too, who installed only a few devices or
installations. Almost 300 contractors successfully completed
more than 10 installations. They participated in nearly 14,000
supported installations so far.
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Substantially more than other devices, owners of a new buildings tend to choose

heat pumps.

To what extent did these new support options influ-
ence the work of specialists focused on technical
building facilities?

Prior to the launch of the project, seminars were held with more
than 1,000 participants, most of them became future contractors.
Their expectations were high, perhaps even higher than those
of the households. We have warned them that if the installations
are to be useful, customers will need to be informed and advised
about their choices in advance. At the same time, we needed to
be clear that the EUR 45 million amount would be allocated in
parts, and not at once.

We are still receiving complaints from smaller
entrepreneurs that we are burdening them with administration
work because all the documents are handed over by the contractors
when they submit applications for reimbursement of vouchers.
However, with the number of vouchers issued and the implemented
installations, these steps were necessary. That 1s why we consider
the contractors our project partners. Without their support and
help it would not be possible to implement the project to such an
extent.

In August, the final 27th round of the pilot project was
launched, and you are preparing for its continuation.
What are the responses?

We are glad that the number of dissatisfied persons decreased
considerably. Those who know the rules of EU support, appreciate
the reasonable use of financial resources. A month after the launch
of the project in 2015, the website (,,Zelena domacnostiam®) was
visited by 80,000 unique users, and after two and a half years
this number increased to more than 270,000 unique users. This
interest is very respectable.
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A) MESTA MOZU BYT
SKUTOCNE
INTELIGENTNE

Viac podpory pre inteligentné mesta i programy financovania inteligentnych rieseni.
To ¢aka v najblizSom obdobi Slovensko v oblasti rozvoja a podpory inteligentnych

miest. Co nas v tomto smere ¢aka?

mart cities, teda inteligentné alebo chytré mestd, maji samo-

spravam a obc¢anom zjednodusit zivot. Zaroven si takto

zabezpecujeme udrzatelnd budicnost s lepsimi zivotnymi
podmienkami: vdaka symbiotickému prepojeniu a vytvoreniu kva-
litnych vzajomnych vizieb medzi sietami Iudi, podnikov, technolégii,
infrastruktary, spotreby, energii a priestoru.

Smart rieSenia pre obce a mesta oboch krajin
Memorandum o spolupraci podpisali v septembri v Kosiciach
na vyjazdovom zasadnuti slovenského a ceského kabinetu vicepre-
miér Richard Rasi a ¢eska ministerka pre miestny rozvoj Klara
Dostélova. Dokument sa okrem rozvoja inteligentnych miest (smart
cities) tyka aj spoluprace pri eurofondoch ¢i transformacii uholnych
regiénov, uvadza odbor komunikacie a protokolu Uradu podpredsedu
vlady SR pre investicie a informatizaciu.

Podpis memoranda da spolupraci institucionalny charak-
ter, jeho hlavnou témou je rozvoj smart cities. Ceska republika ma
vytvorent narodna koncepciu, ktorou sa Slovensko moéze in§pirovat.
Dokument predstavuje navod pre mesta a obce, ako zavadzat smart
inovacie, uvadza odbor.

o Vizoy budii vyhldsené najneskdr do konca roka 2018, dodal
vicepremiér Rasi s tym, ze do schémy budu zapojené vsetky ope-
racné programy. ,,Mestdm a obciam, ktoré nemaji vytvorené kapacity
na pripravu inovativnych projektov, poskytneme expertov, ktort im pomdZu
v celom procese. Slovenské samosprdvy tak budi mat najneskir do konca
roka vytvorené komplexné podmienky a finaniné moZnosti na zavddzanie
tnovativnych riesent.”

Zapajanie sa do inovativnych projektov

Slovenska vlada chce v dlhodobom horizonte motivovat obce
a mesta, aby sa odvaznejsie zapajali do zavadzania inovativnych
rieSeni. Preto este juli tohto roka schvalila material, na zakla-
de ktorého vznikne novy mechanizmus na financovanie trans-
formacie slovenskych samosprav na takzvané smart cities, teda
inteligentné mesta.

Cez projekt Smart Cities maju byt najviac podporo-
vané oblasti energetiky, dopravy, zivotného prostredia, infor-
matizacie, sluzieb, ekonomiky, vzdelavania a socialnej oblasti.
Maju byt financované hybridnym sp6sobom z prostriedkov
fondov EU, Eurépskej investi¢nej banky, z horizontalnych
eurépskych programov a zo §tatnych programov SR. ,, Dalsou
Jormou podpory pri zavddzani smart rieseni bude vytvorenie elektronickej
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platformy. Mestd a obce tu ndjdu vsetky relevantné informdcie na jednom
mieste a platforma im bude sicasne ndpomocnd pri priprave projektov,
napriklad vo forme zdielania prikladov dobrej praxe zo zahranicia,”
spresnil Richard Rasi.

Iniciativa pre slovenské smart mesta
Zaujimavé ocakavania prinédsa aj iniciativa Chcem smart mesto,
ktort koncom maja tohto roku ohlasili slovenské technologické
spolo¢nosti ako platformu na podporu zavadzania inovativnych
rieSeni do slovenskych miest. ,, Nechceme, aby spojenie ,smart city*
zostalo buzzwordom, ktory je slovenskej realite vzdialeny. Vieme dokdzat,
Ze smart rieSenia pre mestd znamenaji predovsetkym jednoduchsi a lepsie
organizovany Zivot v (istejSom a sebestacnejSom meste,“ uvadza iniciativa
na svojom portali.

Konkrétne mesta Trnava, Trencin, Banska Bystrica,
Dolny Kubin, Presov a Hlohovec prejavili aktivny zaujem o vyuzitie
podpory pontkanej iniciativou pri nasadzovani smart rieSeni. Zauji-
mali sa predovietkym o dopravné riesenia, ktoré zlepsuja dopravnu
infrastruktaru a zefektiviiuja premavku v meste, a rieSenia optima-

lizujace komunélne sluzby.

Zvladnut smart politiku v praxi nie je jednoduché

Kazdé mesto v oblasti realizacie projektov,,pali“ nieco iné. V nie-
ktorych mestach je to predovietkym doprava, inde odpadova
problematika alebo optimalizicia vyuzivania mestskej energie.
Koncept smart city mava v praxi spravidla dve trovne: strategic-
ka a implementacna. Strategickad troven predstavuje strategicky

dokument, kde si to-ktoré mesto, obec alebo regién ujasni, kde st
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teraz, kam by sa chceli do budicna dostat pomocou modernych
technologii. Implementacna aroven potom predstavuje konkrétne
projekty zavadzania a vyuzivania takychto technologii v nadviz-
nosti na zvolenu stratégiu.

Zdruzenie miest a obci Slovenska (ZMOS) intenzivne
komunikuje s ministerstvami, ktoré maji v agende smart poli-
tiky, aby ¢o najviac ulah¢ili samospravam pristup k aktualnym
informaciam. Zdruzenie zatial sleduje pristup viacerych rezor-
tov, ktoré sa v ramci eurofondov za¢inaji vyraznejSou mierou
orientovat na smart agendu. ,,Okrem eurofondov majic samosprdvy
k dispozicii aj iné alternativne formy financovania municipdlneho roz-
voja, ako si tvery cez Eurdpsku investicnii banku, pripadne financie
na zdklade verejno-sikromnych partnerstiev. Financovanie smart riesent
Je nesmierne doleZitd vec, ktord vSak nemdZe predbehnit audit siiéasného
stavu a popis jednotlivych riesent,” konstatoval Michal Kalinak,
hovorca ZMOS.

ZMOS na prelome méja a jana zrealizoval prieskum
o agende smart. Na otazku ,,Viete, ¢o predstavuje agenda smart
cities?“ odpovedalo 26,1 % respondentov ,,ano®, dalsich 54,2 %
odpovedalo ,,asi viem®. Zvysni respondenti odpovedali v $ké-
le odpovedi ,,asi neviem®, ,,uréite neviem®, pripadne ,neviem
sa vyjadrit®. Do prieskumu bolo zaradenych 468 samosprav,
z ktorych na anketové otazky reagovalo 413. ,, Pristup miest a obct
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k agende SMART je dilezity tak z hladiska komplexného a udrZatelné-
ho rozvoja dzemia, ako aj s prihliadnutim na nastavovanie finaninych

mechanizmov podporujiicich technologické riesenia a inovativne metidy
komundlneho manaZmentu. Vyisledky prieskumu ukazuji na potrebu aktiv-
nej osvety a pribliZovania v praxi osvedcenych riesent,“ spresnil Kalinak
na portali ZMOS.

Neustale vzdelavanie potrebuje napredovat’

Dolezité je, aby mesta ¢i obce dokazali vytvorit dokladna rozvojova
stratégiu. T4 ma identifikovat sicasné 1 budice problémy a vyzvy,
ktoré treba riesit. Od jesene tohto roka Zdruzenie miest a obci Slo-
venska pripravuje v ramci podpory projektov workshopy, seminare
a vzdelavacie podujatia, ktoré sa buda tykat agendy smart. O ¢o
v nich pdjde? Napriklad starostovia a primatori z éeska, Polska
a Madarska budu priblizovat svoje smart rieSenia slovenskym
starostom, primatorom, poslancom a odbornym zamestnancom
uradov. Okrem toho sa sustredia aj na podujatia, ktoré sa buda
venovat podpore medziobecnej spoluprace na baze zdielanych
sluzieb a p6jdu aj cestou vzdelavania sa v oblasti spoloc¢nych verej-
nych obstaravani.

Luzana Vostendkovd

27



en

EVEN CITIES
CAN BE REALLY
SMART

More support for smart cities and also programs of financing of smart solutions.
This awaits Slovakia in the near future in the field of development and support of
smart cities. What awaits us in this direction?

mart cities, i.e. intelligent cities have the ability to make life
easier for local governments and citizens. At the same time,
we ensure a sustainable future with better living conditions
in this way: through symbiotic interconnection and the creation of
high-quality interrelationships between networks of people, busine-
sses, technologies, infrastructure, consumption, energies and space.

Smart solutions for municipalities and cities of both
countries

The Deputy Prime Minister Richard Rasi and the Czech Minister
for Local Development Klara Dostalova signed a memorandum of
cooperation in September in KosSice at the external meeting of the
Slovak and Czech Cabinet. In addition to the development of smart
cities, the document also covers co-operation with euro-funds or the
transformation of coal regions, the Department of Communication
and Protocol of the Deputy Prime Minister‘s Office for Investments
and Informatization of the Slovak Republic reports.

The signature of the memorandum will give the coopera-
tion an institutional character, its main topic is the development of
smart cities. The Czech Republic has a national concept created that
can inspire Slovakia. The document represents a guide for cities and
municipalities to introduce smart innovations, the department says.

“Calls will be announced by the end of 2018 at the latest,” Deputy
Prime Minister Rasi added, so that all operational programs would
be involved in the scheme. ,,We will provide experts to cities and muni-
cipalities that have no capacities to prepare innovative projects who will help
them throughout the process. So the Slovak self-governments will have complex
conditions and financial possibilities for introducing innovative solutions created
by the end of the year at the latest.”

Engaging in innovative projects

The Slovak government wants to motivate municipalities and cities
to engage more courageously in introducing innovative solutions in
the long run. That is why, still in July of this year, the government
approved a material on the basis of which a new mechanism will
arise to finance the transformation of Slovak self-governments into
so-called smart cities, 1.e. intelligent cities.

The Smart Cities project is supposed to support the areas
of power engineering, transportation, environment, informatization,
services, economy, education and the social sphere the most. They
should be financed in a hybrid way from EU funds, the European
Investment Bank, from horizontal European programs and from
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state programs of the Slovak Republic. ,,Another form of support for
implementing smart solutions will be the creation of an electronic platform.
Cities and municipalities will find here all relevant information in one place, and
the platform will be at the same time helpful in preparing projects, for example
by sharing good practice examples from abroad,” specified in more detail
Richard Rasi.

Initiative for Slovak smart cities

Interesting expectations are brought also by the initiative I want
a smart city, which Slovak technology companies announced at the
end of May as a platform to support the implementation of innova-
tive solutions to Slovak cities. ,, We do not want the ,,smart city” link to be
a buzzword, which is distant to Slovak reality. We can prove that smart solutions
mean for cities, above all, easier and better organized life in a cleaner and more
self-sufficient city,“ states the initiative on its portal.

In particular, the cities of Trnava, Trencin, Banska Bys-
trica, Dolny Kubin, Presov and Hlohovec have shown an active
interest in using the support offered by the initiative to deploy smart
solutions. They were particularly interested in transport solutions
that improve transport infrastructure and make city traffic more
efficient, and solutions optimizing communal services.

Managing smart policy in practice is not easy

Every city in the field of project implementation suffers from
something else. In some cities, it is mainly transportation, elsewhere
waste issues or optimization of the use of urban energy. The concept
of smart city has generally two levels: strategic and implementation.

The strategic level represents a strategic document where a certain
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city, municipality or region clarifies where they are now, where they
would like to get in the future by using modern technologies. The
implementation level then represents specific projects for the dep-
loyment and use of such technologies relating to the chosen strategy.

The Association of Towns and Communities of Slovakia
(ZMOS) intensively communicates with the ministries that have
a smart policy agenda, to make access to up-to-date information
for self-governments as easy as possible. The association has been
monitoring now approach of several sectors that are beginning to
focus on smart agenda within the euro-funds in a larger extent.
,In addition to euro-funds, the self-governments also have other
alternative forms of financing of municipal development available,
such as loans from the European Investment Bank or financing on
a basis of public-private-partnerships. Financing of smart solutions
is an extremely important thing that can, however, not overcome
the audit of the current state of the art and the description of each
solution,” stated Michal Kalinak, ZMOS spokesman.

At the turn of May and June, ZMOS conducted a smart
agenda survey. On the question “Do you know what smart cities
agenda represents?” 26.1 % of respondents answered ,.Yes,” and
another 54.2 % answered ,,I probably know*. The rest of the respon-
dents responded in the ,,I do not know*, ,,I do not know for sure* or
.1 cannot say* answers range. 468 municipalities were included in
the survey, of which 413 responded to questionnaires. “Approach of
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cities and municipalities to the SMART agenda is important both

in terms of the complex and sustainable development of the territory
as well as taking into account the setting up of financial mechanis-
ms supporting technological solutions and innovative methods of
municipal management. The results of the survey point to the need
for active edification and bringing proven solutions into practice,”
specified Kalinak in more detail on the ZMOS portal.

Continuing education needs to move forward

It is important for cities and municipalities to create a thorough
development strategy. It has to identify current as well as future issues
and challenges that need to be addressed. Since the autumn of this
year, the Association of Towns and Communities of Slovakia prepares
workshops, seminars and educational events related to the smart
agenda. What's going on there? For example, mayors and lord mayors
from the Czech Republic, Poland and Hungary will bring their smart
solutions to Slovak mayors, lord mayors, MPs and professional staff of
the offices closer. In addition, they will also focus on events which will
be dedicated to the support of co-operation between municipalities
on a basis of shared services, and they will also approach the path
of education in the field of joint public procurement.

Luzana Vostendkovd
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SEPS AKO SUCAST PREPOJENEHO
EUROPSKEHO ELEKTRIZACNEHO SYSTEMU
A PREVADZKOVATEL PRENOSOVEJ SIETE

CLENSKEJ KRAJINY V4

Slovenska elektrizacna prenosova sustava, a. s., sa v sulade s poslanim a viziou
spoloc¢nosti aktivne zucastnuje na aktivitach, ktoré maiju vplyv na rozvoj
celoeurdpskeho trhu s elektrinou, ktorého je trh krajin V4 vyznamnou sucastou.

polupraca eurdpskych prevadzkovatelov prenosovych sastav

(PPS) sa zabezpecuje prostrednictvom institucionalizovanych

subjektov (ENTSO-E, JAO S.A.,, TSCNET Services GmbH),
ako aj prostrednictvom implementacnych projektov ¢iinych medzi-
narodnych iniciativ.

ENTSO-E (Eurdépska siet prevadzkovatelov
prenosovych sustav pre elektrinu)
SEPS ako zakladajuci ¢len neziskového zdruzenia ENTSO-E (Euro-
pean Network of Transmission System Operators for Electricity/
Eurépska siet prevadzkovatelov prenosovych sastav pre elektrinu)
sa prostrednictvom 60 vymenovanych zastupcov aktivne podiela
na ¢innosti pracovnych a riadiacich struktar ENTSO-E.
Nosnymi tlohami ENTSO-E, priamo vyplyvajacimi
z nariadenia Eurépskeho parlamentu a Rady ¢. 714/2009 o pod-
mienkach pristupu do sastavy pre cezhrani¢né vymeny elektri-
ny, si: vypracovanie desatrocnych rozvojovych planov ststavy,
publikovanie roceniek zameranych na vyhlady a prehlad vyroby
elektriny, technicka spolupraca medzi PPS, ako aj tvorba navrhov
sietovych predpisov (Network code, NC) a usmerneni (Guide-

ENTSO-E members
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line, GL). NC a GL vydané ako nariadenia Eurépskej komisie
su potrebné na implementovanie jednotného vnuatorného trhu
s elektrinou.

Region pre vypocet kapacity - CORE

Koncom roku 2016 Agenttra pre spolupracu regulacnych organov
v oblasti energetiky (ACER) zverejnila svoje rozhodnutie ¢. 6/2016,
ktorym sa, okrem iného ustanovil regiéon CORE.

Tento regién geograficky pokryva regiéony pre vypocet
kapacity CEE (stredovychodna Eurépa) a CWE (stredozapadna
Eurépa), ktorych zlucenie je predmetom projektu Day Ahead Flow
Based Capacity Calculation. SEPS sa aktivne zapéja do projektov
regionu CORE, tvoreného 16 PPS.

Regionalna iniciativa pre bezpeénostnu spolupracu - RSCI

RSCI (Regional Security Coordination Initiatives) predstavuje
koncept spoluprace PPS v zaujme koordinovania analyz pre-
vadzkovej bezpec¢nosti. TSCNET Services, do ktorého SEPS
vstapila 11. 6. 2018, je jednym z vedicich regionalnych koordi-
natorov bezpecnosti. Spolo¢nost so sidlom v Mnichove s takmer
50 zamestnancami poskytuje komplexné sluzby pre prevadz-
kovatelov elektriza¢nych prenosovych ststav a ich dispecingy
na udrzanie prevadzkovej bezpecnosti prepojenej elektrizacnej
sustavy — 24 hodin denne, sedem dni v tyzdni. Spolo¢nikmi
TSCNET Services GmbH su 14 prevadzkovatelia z 11 kra-
jin: 50 Hertz (Nemecko), Amprion (Nemecko), APG (Rakusko),
CEPS (éeské republika), ELES (Slovinsko), Energinet (Dénsko),
HOPS (Chorvatsko), MAVIR (Madarsko), PSE (Polsko), SEPS
(Slovensko), Swissgrid (Svaj¢iarsko), TenneT (Nemecko), TenneT
(Holandsko) a TransnetBW (Nemecko).
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JAO S.A. - Joint Allocation Office

JAO je servisna spoloc¢nost zalozena dvadsiatimi akcionarskymi
PPS zo 17 krajin Eur6py vratane Slovenska. Jej hlavnou tlohou je
vykonavat ro¢né, mesacné a denné aukcie prav na prenos elektri-
ny cez 27 spolo¢nych hranic (kazdoro¢ne aktualizovana zmluva
o poskytovani sluzieb SLA). Dna 15. 12. 2017 eurdpske regulacné
trady vratane URSO schvalili metodiku, podla ktorej sa JAO stane
celoeurdpskou platformou na pridelovanie kapacity — SAP (Single
Allocation Platform).

Cista energia pre vSetkych Eurépanov

Novy balik predpisov Eurépskej komisie s nazvom LCista energia
pre vietkych Eurépanov®, ktorého prvé navrhy boli zverejnené
v novembri 2016, bol v priebehu roka 2017 podrobeny v $truktarach
riadenia EU viacerym reviziam s moznostou pripomienkovania
zo strany clenskych Statov, resp. zainteresovanych subjektov vra-
tane SEPS, na Grovni Rady EU (pracovna skupina pre energeti-
ku). Proces pripomienkovania balika navrhov prebehol paralelne
na urovni Eurépskeho parlamentu, konkrétne na arovni vyboru
pre priemysel, vyskum a energetiku (I'TRE) s naslednym prero-
kovanim v pléne. Dalsou fazou legislativneho procesu bude tzv.
Htrial6g® medzi EK, EP a Radou. V spolo¢nosti SEPS je na riesenie
danej problematiky vytvoreny projektovy tim tizko spolupracujtci
s Ministerstvom hospodarstva SR, ktoré v Rade EU zastupuje
Slovensku republiku.

Spolupraca s najblizSimi susedmi

Uz z histérie nasej krajiny vyplyva skutocnost, ze najblizsiu spolu-
pracu dalej rozvijame s Ceskou republikou a podobne uzke kontakty
mame vytvorené s partnermi z Madarska.

Monitorovanie tokov elektriny a projekt IPDE
(International Phasor Data Exchange)

Masivna podpora obchodu s elektrinou, najmé pre ambiciu Eurép-
skej tnie (EU) vytvorit jeden velky celoeurdpsky trhovy priestor,
vedie k neustdlemu rastu objemu elektriny zobchodovanej na hra-
niciach regula¢nych oblasti. Situdciu dalej zhor$uji umelo vytvore-
né obchodné priestory nerespektujice technické obmedzenia, ako
napriklad spolo¢na nemecko-rakuska ponukova zéna pre obchodo-
vanie s elektrinou, ktora pokryva 5 regulac¢nych oblasti. Rovnako

Uz z historie nasej krajiny
vyplyva skutocnost, ze najblizsiu
spolupracu dalej rozvijame

s Ceskou republikou a podobne
uzke kontakty mame vytvorené
s partnermi z Madarska.

negativne sa prejavuja aj niektoré dosledky masivnej podpory OZE
(obnovitelny zdroj elektriny), kde premenlivost vyroby v nicktorych
druhoch zariadeni vyvolava velké zmeny toku elektriny v kratkom
case. Neustale narastanie objemu elektriny prenasanej v prepojenej
ststave kontinentalnej Eur6py prinasa aj narast fyzikalnych javov,
ktoré sposobujt problémy v jej prevadzke.
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Elektromagnetické vlnenie sa §iri po vedeniach velkou
rychlostou, ¢o vyvolava potrebu monitorovat jeho prejavy s vysokou
frekvenciou vzorkovania meranych tdajov, najma v pripade skoko-
vych zmien. Namerané tidaje musia byt spojené s presnou ¢asovou
znackou. Len tak je mozné analyzovat, odkial sa anomalia $iri, jej
parametre, ¢o ju sposobuje a kde vznikla.

Narast zatazenia vedeni sposobuje napatova a vykonova
nestabilitu, ktoré priamo znizuju spolahlivost a bezpecnost prenosu
elektriny s rizikom rozpadu elektrizacnej ststavy. Porovnanim faz
fazorov napitia na zaciatku a na konci vedenia je mozné stanovit ich
uhol. Limitom stabilnej prevadzky je zatazovy uhol, ktory ohranicuje
stabilny prenos vykonu. Ak je prekroceny, tak sa prevadzka stava
nestabilnou a je nutné vykonat nepopularne obmedzujice opatrenia
s moznym dosahom na trh s elektrinou, ako zmena zapojenia siete
arozlozenia vyroby a v krajnych pripadoch dokonca odpojenie casti
odberatelov, aby bolo mozné udrzat prenos vykonu vedenim. Tymto
javom je potrebné predchadzat, inak nemozno hovorit o stabilnej,
a teda bezpecnej prevadzke energetického systému, ¢o je mozné iba
ak st k dispozicii systémy, ktoré st schopné tieto nebezpecné javy
odhalit, aby bolo mozné vcas prijat vhodné dispecerské opatrenia.
Nasledne je potrebné tieto javy analyzovat, aby sa odhalila ich pri-
¢ina. Moznosti klasického dispecerského merania st v tejto oblasti
obmedzené, vzhladom na jeho relativne pomala reakciu a malé
rozlisenie.

Vyvoj meracej a komunikacnej techniky vytvoril pred-
poklady pre meranie fazorov v realnom case zariadeniami ozna-
covanymi ako PMU (Phasor Measurement Unit) s dostupnostou
vystupného fazora 10- az 200-krat za sekundu. Namerané hod-
noty su opatrené¢ ¢asovymi znackami zo systému GPS (Global
Positioning System) a prenasané do centraly WAMS (Wide Area
Measurement System). Z toho vyplyva, ze ide o velky objem dat,
ktoré je potrebné vymienat. Tomu musia zodpovedat aj komuni-
kac¢né a informacné nastroje. Pre porovnanie, bezné dispecerské
SCADA (Supervisory Control And Data Acquisition) systémy
zabezpecujuce zber a riadenie elektriza¢nych sastav pracuju
maximalne s nieckolkymi vzorkami za sekundu, a tak je zrejmé,
ze ide v pripade PMU o novu kvalitu, ktora dava podrobnejsie
informacie o javoch v energetickych ststavach.

Rozlahlost synchrénne prepojené¢ho eurdpskeho energe-
tického systému viedla k myslienke vyuzit monitorovanie fazorov aj
mimo hranic jednotlivych regula¢nych oblasti, ktorymi st obvykle
narodné energetické sustavy. Spoloc¢nosti SEPS a CEPS sa dohodli
na vymene udajov zo svojich PMU a 5. 1. 2017 uzatvorili zmluvu
o spolo¢nom postupe pri zabezpecovani pilotného projektu IPDE
(International Phasor Data Exchange). Projekt sa zameral na ove-
renie vyrobcami deklarovanych parametrov, na kvalitu a zataze-
nie komunikacnych ciest generovanymi tdajmi, ako aj na vyber
a otestovanie vhodnych informac¢nych technolégii. V sti¢asnosti je
pilotny projekt v zaverec¢nej etape a potvrdil schopnost zabezpecit
dostupnymi technolbégiami spolahlivii vymenu tdajov z PMU medzi
viacerymi PPS.

Jednym z vysledkov pilotného projektu je rozliSenie sp6-
sobu vyuzitia idajov na dve rozdielne formy — spatné analyzovanie
javov v minulosti a vyuzitie tdajov v realnom case. Analytické
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vyuzitie predstavuje kvalitativny skok vzhladom na priblizenie
sa az k analyze prechodovych javov, ktoré pri poruchach a krizo-
vych situaciach odhalia ich pric¢iny ovela spolahlivejsie vzhladom
na podrobnost analyzovanych informacii. Na vyuzitie v realnom
Case sa javi viacero moznosti. Jednak pri synchronizacii oddelenych
Casti sieti, ako aj pri vyhodnocovani vyvoja, ktory je v pripade
hroziaceho kolapsu mozné predvidat v dostato¢nom predstihu, aby
bolo mozné vykonat napravné opatrenia. Napriklad ak sa blizi uhol
napatovych fazorov k hodnote limitného zatazového uhla, tak je
mozné spustit alarm a v predstihu odlahcit systém, alebo vykonat
iné opatrenia.

Na zaklade doterajsich poznatkov a sktsenosti je vhod-
né implementovat systém na hrani¢nych vedeniach kazdej regu-
lacnej oblasti v ramci prepojenej celoeurdpskej sastavy, vzajomne
si poskytovat tieto tdaje a tak zabezpecit zvySenie bezpecnosti
a spolahlivosti prevadzky celoeurdpskej energetickej siete.

Nova technolégia na baze PMU sa postupne dostava
do praxe a je najvyssi Cas zacat ju vyuzivat spolocne, pretoze ma
jednoznacne charakter globalne vyuziteIného nastroja prinasajice-
ho nov kvalitu do riadenia stale viac pretazovanej celoeurdpskej
sustavy. Zaroven je zrejmé, ze nezapada do ramca ziadnych doposial
pouzivanych nastrojov dispecerského riadenia. Nema ani charakter
obchodne vyuzitelnych tdajov. Je to prostriedok na monitorovanie
tokov elektriny a namerané hodnoty nemozno pouzit v obchodnom
styku. PMU nemozno v zmysle legislativy oznacit za urc¢ené meradlo.
Spolupréca v ramei EU sa orientuje predovictkym na budovanie
jednotného trhového prostredia a budované nastroje slizia najma
na zvysenie komfortu v oblasti obchodu s elektrinou. WAMS je
systém technologicky vyuzitelny na zvysenie bezpecnosti a spolah-
livosti prenosu elektriny a jej dodavky odberatelom. Jeho potencial
z hladiska integracie do doposial pouzivanych systémov je zatial
nevyuzity, no je to vykonny, ojedinely a $pecificky nastroj s velkou
budutcnostou.

Priprava investiénych akcii na <desko-slovenskom
hrani¢nom profile

Smerom na Ceskt republiku spolupracuje SEPS velmi tzko
a pomerne intenzivne so spolo¢nostou CEPS aj na priprave
memoranda o porozumenti a spolo¢nom postupe pri priprave a rea-
lizacii investi¢nych akcii na ¢esko-slovenskom hrani¢nom profile
prenosovych ststav. Tento cesko-slovensky profil je vyznamnym
profilom z pohladu prenasaného mnozstva elektriny prepojenych
trhov éeska, Slovenska, Madarska a Rumunska. Memorandum
sumarizuje pripravované investicné akcie SEPS a CEPS a predo-
v$etkym postup pri planovanom ttlme jestvujicich cezhrani¢nych
vedeni 220 kV na cesko-slovenskom hrani¢nom profile. Na strane
SEPS prebicha projektové priprava a priprava na ziskanie prislus-
nych povoleni na obnovu vedenia 400 kV Varin (SK) — Nosovice
(CZ) so zvySenim jeho prenosovej schopnosti. Do roku 2035 maja
obe spolo¢nosti zamer vybudovat aj nové prepojenie 400 kV z novej
ESt Ladce (SK) do elektrickej stanice Otrokovice (CZ) s tym, ze
vyvini maximalne usilie, aby bolo vedenie sprevadzkované ¢o naj-
skor, idealne este pred rokom 2030. Oba spominané projekty totiz
budi predstavovat de facto ndhradu za odstavované vedenia 220
kV Senica (SK) — Sokolnice (CZ) k roku 2021 a Povazska Bystrica
(SK) — Liskovec (CZ) cca do roku 2025.

(Viac informdceii sa dd priebeZne ziskat pod odkazom https://www.sepsas.sk/
ProgramRozvoja.asp’kod=338.)
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Vystavba novych cezhrani¢nych vedeni medzi Slovenskom
a Madarskom

Medzi SEPS a MAVIR bola 1. 3. 2017 podpisand zmluva o vystavbe
novych cezhrani¢nych vedeni 400 kV medzi Slovenskom a Madar-
skom z Rimavskej Soboty (SK) do Sajéivanky (HU), z Gab¢ikova (SK)
do Gényt (HU) a z Velkého Dura (SK) tiez do Gonyt (HU). Vsetky tri
prepojenia st tzv. projektmi spoloéného zaujmu EU podla nariadenia
Eurépskeho parlamentu a Rady ¢. 347/2013 o usmerneniach pre tran-
seur6psku energetickt infrastruktaru. Na strane SR, ako aj na strane
Madarska prebiehaja a Gspesne napreduja prace na ziskavani pris-
lusnych povoleni a na priprave tendrovej dokumentacie pre realizaciu
stavby. Obe strany predpokladaji zaciatok vystavby zaciatkom roka
2019 s predpokladanym uvedenim do prevadzky na konci roka 2020.
(Viac informdcii o priebehu realizdcie na slovenske strane je dostupnych pod odkazom
httper/weww.mhsisk/energetika/medzinarodna-spolupraca,/ projekty-spolocneho-zawmu-per.,)

Spolo¢na iniciativa ¢eského, slovenského, madarského
arumunského PPS ako reakcia na balik ,,éisté energia pre
vSetkych Europanov*

S cielom presadzovania spolo¢nych zaujmov regiénu strednej
a vychodnej Eurdpy v oblasti hodnotenia (zdrojovej a systémove;j)
primeranosti elektrizaénej sustavy v zmysle balika EU ,Cista ener-
gia pre vsetkych Eurépanov® vznikla v roku 2017 spoloc¢na iniciativa
prevadzkovatelov prenosovych sustav Ceska, Slovenska, Madar-
ska a Rumunska s nazvom Trilateral Regional Adequacy Platform
(TRAP). Cielom tejto spoluprace je vytvorenie spolo¢nej metodiky
na hodnotenie primeranosti elektrizacnej sistavy a stanovenie jej urov-
ne na zaklade scenarov, ktoré zohladnuja regionalne aspekty a mozné
rizikd vyvoja zdrojového mixu. Na tretom stretnuti pracovného timu,
ktoré hostila SEPS 24. 5. 2018 v Bratislave, boli diskutované priebezné
vysledky, metodiky a navrhy dalsicho postupu. Vysledkom by malo byt
hodnotenie primeranosti v regiéne prostrednictvom spolocnej spravy a tiez
by malo dojst k zjednoteniu pristupu pri poskytovani vstupnych adajov pre
celoeurdpske hodnotenie primeranosti v ramci celoeurépskeho zdruzenia
prevadzkovatelov prenosovych ststav ENTSO-E.

Investi¢na akcia pripravovana na vychodnej hranici v spo-
lupraci s ukrajinskym PPS

S ukrajinskym prevadzkovatelom prenosovej sustavy NPC
UKRENERGO rozbehla SEPS v tomto roku spolupracu na Tech-
nickej $tadii moznosti zachovania existujiceho 400 kV vedenia
Velké Kapusany (SR) — Mukacevo (Ukrajina) na cezhrani¢cnom
profile Slovensko — Ukrajina a zvys$enia jeho prenosovej kapacity.
Obe spolo¢nosti maju zaujem na zachovani existujiceho 400 kV
vedenia Velké Kapusany — Mukacevo a na pripadnom zvyseni
jeho prenosovej kapacity, nakolko aktualna hodnota nezodpoveda
sucasnym a rozvojovym poziadavkam prevadzky prepojenych
prenosovych ststav kontinentalnej Eurépy a rozvojovym planom
Ukrajiny rozsirit synchrénne prepojent ¢ast prevadzkovej ststavy
Ukrajiny (tzv. ,,ostrov Burshtyn®) s prevadzkovou ststavou konti-
nentélnej Eurépy. Stadia mé zabezpedit dostatoéné podklady pre
kvalifikované rozhodovanie o dalsich krokoch na strane Slovenska
aj Ukrajiny. Vysledky stadie st ocakdvané koncom roka 2018.
(Viac informdcii sa dd priebezne ziskat na odkaze https://www.sepsas.sk/
ProgramRozvoja.asp’kod=338.)
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ELECTRICITY SYSTEM AND THE V4
TRANSMISSION SYSTEM OPERATOR

Slovenska elektrizacna prenosova sustava, a.s., in accordance with its mission and
vision is actively involved in activities which have an impact on the development of a pan-
European electricity market of which the V4 countries market is an important part.

he cooperation of the European Transmission System
Operators (T'SOs) is ensured through institutional entities
(ENTSO-E, JAO S.A., TSCNET Services GmbH) as

well as through implementation projects or other international
initiatives.

ENTSO-E (European Network of Transmission System
Operators for Electricity)

SEPS, as the founding member of the ENTSO-E (European Network
of Transmission System Operators for Electricity) is actively involved
in the work and management structures of ENTSO-E through its
60 appointed representatives.

Main tasks of ENTSO-E, directly resulting from the
Regulation of the European Parliament and of the Council no. 714/2009
n conditions for access to the network for cross-border exchanges in
electricity include the following: development of 10-year development
plans for the system, publication of annual bulletins and overview
of electricity production, technical cooperation between TSOs and
network codes and guidelines (NC and GL) drafting. NC and GL
issued as regulations of the European Commission are necessary for
the implementation of the single internal electricity market

ENTSO-E members
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Capacity calculation area - CORE
By the end of 2016, the Agency for the Cooperation of Energy
Regulators (ACER) has published its Decision No. 6/2016
establishing, inter alia, the CORE region.

This region geographically covers the regions for the
calculation of CEE (Central Eastern Europe) and CWE (Central
Western Europe) capacities, the merger of which is the subject of Day

Ahead Flow Based Capacity Calculation. SEPS is actively involved
in CORE region projects, consisting of 16 T'SOs.

Regional Security Coordination Initiatives - RSCI
Regional Security Coordination Initiatives (RSCI) is the concept
of TSO collaboration to coordinate operational safety analyses.
TSCNET Services, which the SEPS entered on 11 June 2018, is one
of the regional security coordinators. The company, based in Munich,
with nearly 50 employees, renders integrated services for power
transmission system operators (T'SOs) and their control centres to
maintain the operational security of our electricity system — 24 hours
a day, seven days a week. The TSCNET’s sharcholders include 14
operators of 11 countries: 50Hertz (Germany), Amprion (Germany),
APG (Austria), CEPS (Czech Republic), ELES (Slovenia), Energinet
(Denmark), HOPS (Croatia), MAVIR (Hungary), PSE (Poland),
SEPS (Slovakia), Swissgrid (Switzerland), TenneT (Germany),
TenneT (The Netherlands), and TransnetBW (Germany).

JAO S.A. - Joint Allocation Office

The JAO is a joint service company of twenty T'SOs from seventeen
European countries including Slovakia. It mainly performs the
yearly, monthly and daily auctions of transmission rights on 27
common borders (an updated SLA service contract every year). On
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15 December 2017, the European regulatory authorities, including
the Regulatory Office for Network Industries (URSO), approved the
methodology by which JAO would become a pan-European single
allocation platform (SAP).

Clean energy for all Europeans

The new European Commission regulation package — “Clean
Energy for All Europeans”, the first proposals of which were
published in November 2016, was subjected to a number of revisions
within the EU governance structures in the course of 2017, with
the possibility of providing comments by the Member States,
stakeholders, including SEPS, at EU Council level (Energy Working
Group). The process of providing comments on the package of
proposals took place in parallel at the level of the European
Parliament, specifically at the level of the Committee on Industry,
Research and Energy (ITRE), followed by a plenary debate. The
next stage of the legislative process will be the so-called “trialogue”
between the EC, the EP and the Council. Within SEPS, a project
team was established, and it is closely working with the Ministry of
Economy of the Slovak Republic, representing the Slovak Republic
in the EU Council.

Collaboration with closest neighbours

The history of our country influences the development of our closest
cooperation with the Czech Republic with similar close contacts
established with our partners from Hungary.

Monitoring of electricity flows and IPDE project
(International Phasor Data Exchange)

Massive support for electricity trade, especially for the European
Union’s (EU) ambition to create one large pan-European market area,
leads to a steady increase in the volume of electricity traded on the
borders of the regulatory areas. The situation is further aggravated
by artificially created business premises not respecting technical
constraints, such as the joint German-Austrian auction area for
electricity trading, which covers 5 regulatory areas. Similarly, some
of the consequences of massive RES support (renewable electricity

The history of our country
influences the development of
our closest cooperation with the
Czech Republic with similar close
contacts established with our
partners from Hungary.

sources) are also negative, where the variation in production in some
types of plants creates large changes in electricity flow in a short period
of time. The constant increase in the volume of electricity transmitted
in the interconnected system of continental Europe brings an increase
in physical phenomena that cause problems in its operation.

Electromagnetic waves propagate along the lines at a high
rate, prompting the need to monitor their high frequency sampling,
especially in the case of jump changes. Obtained data must be
associated with the exact time stamp. Itis only way possible to analyse
where the anomaly is spreading, what are its parameters, what causes
it and where it originated.
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The increase in line load causes voltage and power
nstability that directly reduce the reliability and safety of electricity
transmission with a risk of disruption of the power system. By
comparing phases of voltage phasors at the beginning and at the
end of the line, it is possible to determine their angle. The steady-state
limit is the load angle that limits the stable power transfer. If this
1s exceeded, operation becomes unstable and unpopular restrictive
measures with potential impact on the electricity market have to
be implemented, such as switching the network connection and the
distribution of production, and, in extreme cases, even disconnecting
part of the customers in order to maintain power transmission by
the line. These phenomena need to be prevented, otherwise it is not
possible to consider it a stable and therefore safe operation of the
energy system, which is only possible if systems are available that can
detect these dangerous phenomena so that appropriate dispatching
measures can be taken in due time. Consequently, these phenomena
need to be analyzed to identify their cause. The possibilities of classic
dispatching measurements are limited in this area due to its relatively
slow reaction and low resolution.

The development of measurement and communication
technology has created conditions for real-time phasor measurements
by phasor measurement units (PMUs) with 10- to 200-times per
second output phasor availability. The measured values are provided
with time stamps from the GPS (Global Positioning System) and
transmitted to the WAMS (Wide Area Measurement System). This
indicates that there is a large amount of data to be exchanged.
Therefore the communication and information tools must correspond
to these needs. For comparison, conventional SCADA (Supervisory
Control and Data Acquisition) systems for collecting and controlling
power systems work with a maximum of a few samples per second,
and so it is clear that the PMU provides new level of quality which
gives more insight into the phenomena within the energy systems.

The scale of the synchronously connected European
energy system has led to the idea of using phasor monitoring beyond
the borders of the various regulatory areas, which usually include
national energy systems. Both SEPS and CEPS companies agreed to
exchange data from their PMUs and on January 5 2017 they entered
into a joint agreement to secure an IPDE (International Phasor Data
Exchange) pilot project. The project focused on the verification of
the parameters declared by manufacturers, the quality and the load
of the communication paths generated by the data, as well as the
selection and testing of suitable information technologies. At present,
the pilot project is at its final stage and it has confirmed the ability
to securely exchange reliable PMU data among several TSOs with
available technologies.

One of the results of the pilot project is the discernment
of the use of data in two different forms - backward analysis of past
events and real-time use of data. Analytical use is a qualitative leap
in terms of approaching to the analysis of transition phenomena,
which, in case of disturbances and crisis situations, reveal their causes
in a much more reliable manner due to the details of the analysed
information. There are several possibilities for real-time data use.
On the one hand, in synchronizing separate parts of the network, as
well as evaluating developments that can be predicted sufficiently in
advance in the event of a collapse in order to take remedial action.
For example, if the angle of the voltage phasors is close to the value of
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the limit load angle, it is possible to trigger an alarm, and to unload
the system or take other measures well in advance.

Based on the present information and experience, it is
appropriate to implement the system at the borderline of each
regulatory area within the interconnected pan-European system,
to provide each other with this data to ensure the safety and reliability
of the operation of the pan-European energy network.

New technology based on the PMU is gradually being put
into practice and it is high time to start using it generally as it has
definite characters of a globally usable tool bringing new quality
to managing an increasingly overloaded pan-European system. At
the same time, it is obvious that it does not fit within the framework
of any control centre management instruments used so far. It also
does not have the character of commercially usable data. It provides
means of monitoring electricity flows and these measured values
can not be used in commercial transactions. The PMU can not
be labelled as a defined measure instrument under the current
legislation. EU cooperation is primarily geared towards building
a single market environment, and the tools being developed are
mainly designed to increase comfort in the area of electricity trade.
WAMS is a technologically feasible system for increasing the security
and reliability of electricity transmission and its supply to customers.
Its potential for integration into existing systems is still untapped,
but it is a powerful, unique and specific tool with a great future.

Preparation of investment projects on the Czecho-Slovak
border profile

Towards the Czech Republic, SEPS is working very closely and
relatively intensively with CEPS to prepare a Memorandum of
Understanding and common approach to the preparation and
implementation of investment projects on the Czecho-Slovak
border profile of transmission systems. This Czecho-Slovak profile
is an important profile in terms of the volume of electricity in the
interconnected Czech, Slovak, Hungarian and Romanian markets.
The Memorandum summarizes the planned investment activities
of SEPS and CEPS and in particular the planned attenuation
of the existing 220 kV cross-border lines on the Czecho-Slovak
border profile. SEPS is responsible for the project preparation
and preparation for obtaining permits for restoration of the 400
kV line Varin (SK) - Nosovice (CZ) with planned increase in its
transmission capacity. By 2035, both companies intend to build a new
400 kV interconnection from new ESt Ladce (SK) to Otrokovice
(CZ) with the utmost effort to make the line operational as early as
possible, ideally before 2030. Both of these projects will de facto be
areplacement for 220 kV line Senica (SK) - Sokolnice (CZ) as of 2021
and Povazska Bystrica (SK) - Liskovec (CZ) by 2025.

(More information can be continuously obtained on the link https://www.sepsas.
sk/ProgramRozvoja.asp’kod=538.)

Construction of new cross-border lines between Slovakia
and Hungary

A contract for the construction of new cross-border 400 kV lines
between Slovakia and Hungary from RimavskaSobota (SK) to
Sajoivanka (HU), from Gabcikovo (SK) to Gonyd (HU) and from
Vel'k}'flv)ur (SK) to Gonyt (HU) was signed on 1 March 2017 between
SEPS and MAVIR. All three lines are included in the so-called
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projects of common interest of the EU under Regulation no.347/2013
of the European Parliament on Guidelines for the Trans-European
Energy Infrastructure. On both the Slovak and the Hungarian side,
work is under way to obtain the relevant permits and to prepare
tender documentation for the construction itself. Both parties expect
the start of construction in early 2019 with a planned commissioning
at the end of 2020.

(More information on the course of implementation on the Slovak part is available
under the following link http://www.mhsr.sk/energetika/medzinarodna-
spolupraca/projekty-spolocneho-zawymu-pet.)

Joint initiative of the Czech, Slovak, Hungarian and
Romanian TSOs as a response to the “Clean Energy for
All Europeans” package

In order to promote the common interests of the Central and
Eastern European region in the assessment of (source and system)
adequacy of the electricity grid under the EU package “Clean
Energy for All Europeans”, a joint initiative of the Czech, Slovak,
Hungarian transmission system operators was formed called
Trilateral Regional Adequacy Platform (TRAP). The aim of this
cooperation is to develop a common methodology for assessing
the adequacy of the electricity grid and setting its level based on
scenarios that take into account the regional aspects and the possible
risks of the development of the source mix. At the third meeting of
the working team hosted by SEPS on 24 May 2018 in Bratislava,
the results, methodology and proposals for further progress were
discussed. The results should include an assessment of adequacy
in the region through joint governance, a unified approach to
providing input data for Europe-wide assessment of adequacy
within the pan-European European Network of Transmission
System Operators.

Investment project planned at the eastern border in
cooperation with the Ukrainian TSO

With the NPC UKRENERGO as the Ukrainian transmission
system operator, SEPS started cooperation with a Technical
study on the feasibility of maintaining the existing 400 kV line
from Velké Kapusany (Slovak Republic) to Mukachevo (Ukraine)
on the cross-border profile Slovakia - Ukraine and increasing
its transmission capacity. Both companies are interested in
maintaining the existing 400kV line from Velké Kapusany
to Mukachevo and in the possible increase of its transmission
capacity, because the current value does not correspond to the
current and development requirements of the interconnected
transmission system of continental Europe and with Ukraine’s
development plan to expand the synchronously connected part
of the operating system of Ukraine (so-called “Burshtyn Island”)
with the continental Europe operating system. The study should
provide sufficient background for qualified decision about any
further steps on both the part of Slovakia and Ukraine. The results
of the study are expected at the end of 2018.

(More information can be continuously obtained on the link hitps://www.sepsas.sk/
ProgramRozvoja.asp’kod=338.)

SEPS
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Pred dvomi rokmi vstupila firma SAG Elektrovod do akvizicie so spolo¢nostou
SPIE S.A. Prichodom nového vlastnika sa pre ne otvorili nové moznosti spojené

so vstupom do inych segmentov pri poskytovani energetickych sluzieb. Podla

Ing. Milana Ferenca, PhD., generalneho riaditela spolo¢nosti, oblast ich pésobenia
sa stretava s viacerymi vyzvami. ,Nezamestnanost je rekordne nizka, tlak na mzdy
prilis vysoky, trhovy potencial scasti obmedzeny regionalnymi danostami, takze
musime hladat spolo¢nu cestu, ako to riesit.“

PROFIL
ING. MILANA FERE

V energetike sa pohybuje uz 30 rokov, v minulosti sa
venoval najma jadrovej energetike. Bol kontrolnym
fyzikom pre spastanie 3. a 4. bloku JE V2 EBO Jaslovské
Bohunice a 1. — 4. bloku JE Dukovany v Cesku. Ako
expert IAEA na reaktory typu VVER 440/V230 sa
zucastnil misie pre hodnotenie situacie v JE Metsamor

v Arménsku po jej opatovnom spusteni do prevadzky.
Riadil projekt Postupna rekonstrukcia JE V1 Bohunice

v rokoch 1996 —2000. V rokoch 2001
ako vedtci manazér na projekte Modernizacia JE V2

— 2008 pracoval

Bohunice. Do spoloc¢nosti SAG Elektrovod, a. s., nastapil
koncom februara 2012 ako generalny riaditel a riaditel
Divizie elektromontazi SPIE Elektrovod, a. s.. Riadil
niekolko vyznamnych projektov vystavby a rekonstrukcie
rozvodni 400 kV na Slovensku a v Ceskej republike (Stu-
pava, Vola, Krasikov) a rozvodni 100 kV (Pezinok, Zlaté
Moravce, Liskovec). Od februara 2018 je generalnym
riaditelom SPIE Elektrovod, a. s.

V energetike sa pohybujete uz viac ako 30 rokov, ve-
novali ste sa najma jadrovej energetike. Aké vyzvy vas
teraz ¢akaju na pozicii generalneho riaditela?
Jadrom nasho biznisu je prioritne oblast elektromontazi, ktora zahr-
na energetické statické celky —rozvodne a elektrické stanice, a oblast
vystavby elektrickych zariadeni velmi vysokého napatia. Navrhu-
jeme projekty pre zakaznikov, zabezpecujeme logistiku dodavok
od externych vyrobnych subjektov, vykonavame montazne prace
a pripravujeme dielo az na odovzdanie do finalnej prevadzky.

V st¢asnosti je jednou z hlavnych tloh spolo¢nosti SPIE
Elektrovod, a. s.,
z lidrov na trhu v oblasti projektovania, vystavby a rekonstruk-

udrzat si, pripadne vylepsit poziciu jedného

cie rozvodni, elektrickych liniek z energetickych celkov doma
1vzahranic¢i. Po dlh§om ¢asovom obdobi sa nam podarilo Gspesne
nastartovat spolupracu v ramci skupiny centralnej Eurépy, ktora
umoznuje optimalne vyuzitie technickych kapacit jednotlivych
krajin (Slovensko, Cesko, Polsko, Madarsko) a pripadny transfer
know-how.

V stvislosti s akviziciou je to tiez oblast rozvoja technickych
¢innosti v segmentoch, ktoré st siroko rozvinuté v ¢innosti materskej
firmy, a to hlavne oblast facility manazment. A v savislosti s precho-
dom do novej skupiny SPIE S.A. tiez ukoncit vietky procesy v oblasti
riadenia zakaziek, ekonomiky, kontrolingu a dalsie procesy spojené
s inou firemnou politikou a kultarou.

Cim sa snazite ziskat a udrzat si svojich zakaznikov?
Staviame na komplexnosti sluzieb, kvalite, profesionalite, dlhodobej
tradicii a orientacii na zakaznika, spocivajicej v rychlom nastupe
a vo flexibilnych rieseniach jeho poziadaviek a potrieb. V oblasti
komplexnosti sluzieb pontuka SPIE Elektrovod, a. s., inzinierske
sluzby, projektovanie, dodavky, montaz a uvedenie do prevadzky
pre stavebnu aj technologick cast ako jedna z malého poctu firiem
na Slovensku.

Internd koordinacia stavebnych a technologickych aktivit
v ramci firmy nam umoznuje flexibilne reagovat na potencialne zme-
ny projektu v etape realizacie, resp. poziadavky investora na zmenu
projektu v ramci zmenenych konani.

U nasich , klasickych® odberatelov este z minulosti fun-
guje vyborna odozva kvalifikovanych a kompetentnych vykonov
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»elektrovodakov* na naroc¢nych stavbach a s tym spojena pozitivna
referencia firmy posobiacej desiatky rokov v energetike.

Vela sa v suéasnosti hovori o problémoch pri elek-
tronickych aukciach a spornej najnizSej cene za celu
zakazku. Aké su vase postrehy z praxe?

Elektronické aukceie st stale Casto pouzivanym nastrojom niektorych
obstaravatelov v snahe ziskat co najlepsiu cenu realizacie diela. Pokial
bude cena jedinym kritériom, pre Standardné firmy so sksenymi
a kvalifikovanymi zamestnancami to bude velmi tazké pre rastuci tlak
na interné naklady, personalny a technologicky rozvoj firmy.

V tejto stwislosti by bolo ziaduce déslednejsie preverovat
vlastné kapacity vitaza sataze a rozsah prac, ktora planuje zabezpecit
cez subdodavky. Malo by byt jasne stanovené realizacné minimum
pre vitazna firmu (mozno percentuélne z objemu kontraktu a klacové
technické prace) tak, aby mal investor ¢o najlepsiu predstavu o reali-
zacii diela. V pripade vysledku z elektronickej aukcie s neprimerane
nizkou cenou by musel takyto uchadzac¢ dokladovat realizaciu podla
vitazného rozpoctu a preukazat realizaciu prislusnych casti vlastny-
mi kapacitami v zmysle sttaznych podmienok.

Staviame na komplexnosti sluzieb,
kvalite, profesionalite, dlhodobej
tradicii a orientacii na zakaznika.

Elektronické aukcie s novym pohladom by prispeli
k spriehladneniu dodavatelského portfélia a vytvorila by sa skupina
firiem, ktoré na to skuto¢ne maju. V kazdom pripade by to prispelo
k aspesnej realizacii diela v kvalite a terminoch podla poziadaviek
objednavatela. A to je urcite ciel kazdého objednavatela.

Je urcite vela dalsich nametov, kritérii a napadov, ako
objektivizovat sutaze a aukcie. Na zapad od nasich hranic sa
od modelu obstaravania cez elektronickt aukciu upusta, popri cene
vstupuju do vyhodnotenia aj referencie, désledna kontrola kritéria
podielu prac, ktoré vykonavaji zamestnanci firmy (nie subdodava-
telia) a dalsie kritérid podla druhu prac. Je to trend, ktory urcite
pride aj k nam — skor ¢i neskor.

Co pre vas realne v praxi znamena prichod zahranié-
ného vlastnika?

Zahrani¢ného vlastnika mame uz od roku 2010, takze zasadné zmeny
v riadeni a organizécii internych predpisov a instrukcii prebehli uz
vtedy a pri tejto zmene nebola intenzita taka velka.

SPIE so svojimi 46 500 zamestnancami a prevadzkami
na 5 kontinentoch je eurépskym lidrom v oblastiach mechanickych
a elektrotechnickych sluzieb, informacnych a komunikac¢nych tech-
nolégii, facility manazmentu a prenosu s distribticiou. Nové segmenty
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technickych ¢innosti materskej firmy prinasaja priestor na rozvoj
spolo¢nosti, napriklad facility manazment budov (30 % vynosov
SPIE S.A. za minuly rok) predstavuje zaujimavy priestor na rozvoj
s aktivnou podporou a transferom know-how pre tieto zaujimavé
a ziadané aktivity.

Spoliehame sa aj na $irsiu spolupracu v nasej tradicnej
doméne (rozvodne a linky), kde dafam v tzku spolupracu a plné
vyuzitie synergie velkej a skisenej firmy, etablovanej a reSpektovane;j
v Eurépe. Zaujimavy je aj priestor rastu v zahranici, uz v sacasnosti
bez vplyvu materskej spolo¢nosti pracujeme na projektoch v Polsku,
pripravuje sa projekt v Madarsku a v Nemecku.

S prichodom nového zahrani¢ného vlastnika vnimame lepsiu
aintenzivnejsiu internt komunikaciu. Pri nedavnom stretnuti regional-
nych generalnych riaditelov firiem patriacich pod skupinu SPIE sme
si vymienali vzajomné informécie a odovzdavali skiisenosti z jednot-
livych krajin. Prirodzene, kazdy trh je Specificky, najma ten eurdpsky
sa posledné roky stretava s nedostatkom kvalifikovanej pracovnej sily.
Nezamestnanost je rekordne nizka, tlak na mzdy prilis vysoky, trhovy
potencial scasti obmedzeny regionalnymi danostami, takze musime
hladat spolo¢nt cestu, ako to riesit a postupovat v budicnosti.

Aky posun to pre vas znamenalo?

SPIE je firma s dlhoro¢nymi skiisenostami, ktora ma dobre nasta-
venu stratégiu rastu, je kétovana na burze cennych papierov a ma
vysoky akvizi¢ny potencial. Novy vlastnik je zndmy od januara 2017,
od tohto obdobia prebiehali schvalovacie procesy protimonopolnych
uradov a zakladné zmeny struktury po akvizicii SAG (priblizne 8 500
zamestnancov) do SPIE S.A.

Momentalne je obdobie od zmeny vlastnika prili§ kratke
na rozsiahlejsie zavery, ale Sirsie portfolio technickych aktivit, akvi-
zi¢ny potencidl, lepsia internd komunikacia a vytvaranie podmienok
na spolupracu su urcite velmi pozitivnym signdlom na dalsi rast
firmy. Pozitivhym signalom je urcite aj fakt, ze riaditelom pre stred-
na Eurépu je $éf SPIE Polsko, ktory je kultirne aj mentalne lepsie
»haladeny® na nasu stredoeurdpsku frekvenciu. Dokazeme spolu
komunikovat velmi efektivne, o sa odraza v pozitivnych zmenach

a v roz$irovani nasich aktivit aj na iné trhy.

Pomahaju vam v aktivitach aj moderné technolégie?
Do akej miery ich vyuzivate?
Inovacie st velkou témou stcasnosti a my v tomto smere nechceme
zostat pozadu. Inovécie st nutné, aby si firma udrzala konkuren-
cieschopnt poziciu na trhu, pontkala klientom istt pridant hodnotu
prinovych zakazkach, ale venovat sa systematicky tejto oblasti nie
je z ekonomickych dévodov mozné.

Realizacia niektorych zakaziek v zahranici (Groénsko,
Island) prebiechala v mimoriadne naro¢nych klimatickych a geo-
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grafickych podmienkach. Realizacia diela klasickymi metédami
a dopravnou technikou (zeriavy) nebola mozna. A tu je prave ten
moment ,,genius loci“ na inovaciu — novy postup, nova technolégia.

Tou novinkou boli automatické stykové uzly umoznujice
spajat predmontované kovové diely stoziarov, prinasané na podperné
body vrtulnikom, bez asistencie montérov. Dielo bolo na zaklade tejto
inovacie realizované podla zmluvy a okrem ekonomickej stranky
je velmi dolezité tiez to, ze boli zdsadnym spésobom eliminované
moznosti vzniku pracovnych trazov pracovnikov firmy.

Aktualne uvazujeme nad vyuzitim BIM technolégii
(Building Information Modelling). Ide o progresivne modelovanie
energetickych stavieb, ktoré predstavuje komplexny proces vytva-
rania a spravy dat pocas celého ich Zivotného cyklu. Vyborne sa to
osvedcilo v nasej partnerskej firme, ¢o berieme ako vhodny namet
na inspiraciu aj pre SPIE Elektrovod, a. s.

Mate bohaté skusenosti s manazérskym riadenim.
Vidite nejaké odliSnosti v podnikatelskom prostredi

u nas a v zahraniéi? €o tam funguje a éo by ste chceli
zlepsit tu?

V zahranici je dlhodobo stabilizovana situacia na trhu dodavatelov
a obstaravatelia pracujt so Standardnymi firmami, ktoré maji dlho-
dobé referencie na trhu, velké realizované zakazky, stabilizovany
a kvalifikovany personal.

Vstup novej zahranic¢nej firmy na trh je vzhladom na zlo-
zity legislativny postup v jednotlivych krajinach velmi komplikovany
avytvaranie ucelovych zdruzeni a konzorcii do sttazi je velmi malo
pravdepodobné. To je ochrana trhu v priamom procese bez poruso-
vania pravidiel volnej sutaze.

V tomto kontexte moze byt praca manazérov menej streso-
va, s vacsim Casovym priestorom na systematicka koncepcént pracu
v oblasti riadenia a rozhodovania. A tento priestor je, okrem iného,
vytvoreny dobre nastavenym legislativnym ramcom a dal$imi pod-
mienkami prislusného trhu.

Praca manazérov v nasich podmienkach velakrat vyzaduje
vysoké nasadenie a flexibilitu, rychlost v rozhodovani, vytrvalost
a trpezlivost pri rieeni otazok a problémov spojenych so ziskavanim
a realizaciou kontraktov.

Aky bude podla vas vyvoj z pohladu rozvoja vasej
spoloénosti v dalSich mesiacoch? Na ¢éo sa chcete
prioritne sustredit?

Prioritne sa snazime legislativne dotiahnut procesy spojené s pri-
chodom nasho investora, spolo¢nosti SPIE S.A.; otazky planova-
nia a komunikécie, ktoré st nasledované zmenami na riadiacich
postoch. Klucovou zalezitostou pre nas zostava ziskavat kvalitné
zakazky, do ktorych by sme mohli umiestnit Sirsie koncipované
energetické sluzby, ¢1 uz na tunajSom trhu, alebo v zahranici.

Niektoré krajiny maju znacne
uzatvoreny trh so sluzbami

v oblasti energetiky. Slovensku by
pomohla lepsia legislativa.

Nemenej doélezité je ziskat kvalifikovanych pracovnikov pre nas
segment, pricom sa zameriavame najma na lokality stredného
avychodného Slovenska, ktoré este pontkaji isty potencial. Zau-
jimavostou je, ze spolo¢nost SPIE, ktora je kétovana na burze,
ponuka zamestnancom moznost investovat do zamestnaneckych
akcii a podla nasich prieskumov tito moznost vyuzilo az 15%
Iudi. Tesi nas, ze zamestnanci jasne vidia perspektivu dal$ej prace
vo firme a maja o nu zaujem.
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OTAZKA NA TELO: e
MA JADRO NA SLOVENSKU BUDUCNOST?

> Mate bohaté skusenosti zo zahranicia, poso-

bili ste napriklad v Arménsku. Ako sa za ten ¢as

zmenilo vnimanie jadra a jadrovej energetiky?

V minulosti bola, a aj v sc¢asnosti je, Slovenska republika

projadrovo orientovanou krajinou s velkym podielom

elektrickej energie vyrobenej v jadrovych elektrarnach,
zstvom vysokokvalifikovanych odbornikov a firiem,

ktoré zabezpecujt a realizujt zasadné radzkové

a bezpecnostné opatrenia pri rekonstrukcii prevadzkova-

nych blokov nielen na Slovensku, ale aj v zahranici

Aj ked je v sucasnosti otazny postup pri priprave projektu

nového zdroja v lokalite Jaslovské Bohunice, nebolo by

podla méjho nazoru vhodné v budicnosti neuvazovat

vystavby by sa Slovensko opdt dostalo do vyhodnej pozicie
exportéra elektrickej energie, ktort stratilo po velmi
diskutabilnom odstaveni dvoch novorekonstruovanych
blokov V1 v Jaslovskych Bohuniciach. Pri dalsich avahach
o budtcnosti jadra je dolezité vziat do tivahy splnenie
naroc¢nych podmienok v oblasti ochrany zivotného prostre-
dia a klimatickych zmien, zasadné poziadavky savisiace

s energetickou bezpecnostou, zasobovanie elektri
energiou a naozaj realne zhodnotenie moznej nah

jadra za iné, mozno obnoviteIné zdroje. Napriek tomu, ze
z celkového instalovaného vykonu zabera jadrova ener-

getika 24 %, realne realizovany vykon vyroby elektrickej
[0

energie z jadrovych zdrojov predstavuje 54 %.
Takze odpoved na vasu otazku znie — Ano, verim, ze

jadro ma na Slovensku budtcnost!
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SPIE ELEKTROVOD: Iy
WE SENSE POTENTIAL GROWTH,
ESPECIALLY ABROAD*

en

Two years ago, SAG Elektrovod entered into an acquisition with the company SPIE
S.A. With the arrival of the new owner, new opportunities have been opened for
them connected with other segments in the provision of energy services. According
to Ing. Milan Ferenc, PhD., General Director of the company, the area of their
operationfaces several challenges. ,Unemployment is at a record low, so wage
pressure too high, market potential is partly limited by regional taxation, so we have
to look for a common way to deal with these things.*

PROFILE OF
ING. MILAN FERENC, PHD.

He has worked in the power sector for 30 years andde-
voted himself to nuclear power in the past. He was the
control physicist for launching the 3rd and 4th block of
the V2 EBO Jaslovské Bohunice nuclear plant and the

Ist - 4th blocks of the Dukovany nuclear plant in the
Czech Republic. As an IAEA expert on VVER 440/V230
type reactors, he took part in a mission assessment at the
Metsamor plant in Armenia after its recommissioning.

He managed the project of the gradual reconstruction

of V1 Bohunice plant from 1996 - 2000. In the years

2001 - 2008 he
Modernization of V2 Bohunice. He joined SAG Elektro-
vod, a. s., at the end of February 2012 as the director of the

rked as a senior manager on the project

electric assembling division and later became a member of
the board of directors. He has managed several important
projects for the construction and reconstruction of 400kV
substations in Slovakia and the Czech Republic (Stupava,
Vola, Krasikov) and 100kV substations (Pezinok, Zlaté
Moravce, Liskovec). Since February 2018 he is the General
Director of SPIE Elektrovod, a.s..
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You’ve been working in energy for more than 30 years
and have been involved in nuclear energy in particular.
What challenges are now awaiting you as the General
Director?

The core of our business is the area of electric assemblies, which
includes power static units — substations and electric stations — and
the construction of very high voltage electrical equipment. We design
projects for customers, provide logistics for deliveries from external
production subjects, perform assembly work and prepare work for
delivery to the final operation.

At present, one of the main tasks of SPIE Elektrovod, a. s.,
is tomaintain or possibly improve its position as of one of the market
leaders in the field of design, construction and reconstruction of
substations, power lines from power plants both at home and abroad.
After a long period of time, we have managed to successfully initi-
ate cooperation within the Central European Group, which allows
optimal use of the technical capacities of the individual countries
(Slovakia, Czech Republic, Poland, Hungary) and possible transfer
of know-how.

In connection with the acquisition, this is also the area
of development of technical activities in segments that are widely
developed in the activities of the parent company, mainly in the
area of facility management. And in connection with the transition
to the new SPIE S.A. group to also finish all processes in the field of
contract management, economics, inspection and other processes
associated with the other company policies and culture.

How do you try to get and keep your customers?

We build on complete services, quality, professionalism, long-term
tradition and customer orientation, consisting of a rapid start and
flexible solutions to their requirements and needs. In terms of ser-
vice complexity, SPIE Elektrovod, a. s., offers engineering services,
design, supply, assembly and launching into operationforthe con-
struction and technological part, and we are one of a small number
of companies to do so in Slovakia.

Internal coordination of building and technological activities
within the company enables us to respond with flexibility to potential
changes in a projectduring the implementation stage, or an investor’s
request to make changes toa project under modified procedures.
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With our “classic” customers from the past, there has been
an excellent response to the skilled and competent performance
of “electricians”at demanding construction sites and with this the
associated positive reference of a company working for decades in

power engineering.

Many are currently talking about the problems of
electronic auctions and the lowest price for the entire
contract. What are your insights from practice?
Electronic auctions are still often used by some procurers to get
the best value for the work. If the price is the only criterion, it’s
very difficult for standard companies with experienced and skilled
employees to face the growing pressure on internal costs, personnel
and technological development of the company.

In this context, it would be desirable to more rigorously verify
the competition’sactual capacity and the amount of the work it plans
to actually provide through subcontracting. A minimum realization
threshold for the winning company (such as a percentage of the volume
of the contract and key technical work) should be clearly set, so that the
investor has the best idea of how the work will be done. In the case of
aresult from an electronic auction with a disproportionately low price,
the applicant would have to document its implementation according to
the winning budget and demonstrate the carrying out of the respective
parts by its own capacities in terms of the tender conditions.

Electronic auctions with a new look would thus contribute
to transparency of the supply portfolio and create a group of com-
panies that really have the capability to do such work. In any case,
it would contribute to the successful implementation of work in the
quality and terms needed by the customer. And this is certainly the
goal of every customer.

There are certainly many other subjects and criteria as
well as ideas to objectify tenders and auctions. To the west of our
borders, the procurement model is done via an electronic auction,
along with evaluations and references, a rigorous review of the share
of work performed by company employees (not subcontractors) and

We are built on a complex of
services, quality, professionalism,
long-term traditions and focus on
the customer.

other criteria by type of work. Thisis a trend that will certainly come
here— sooner or later.

What does the arrival of a foreign owner really mean in
practice for you?
We've had a foreign owner since 2010, so the principle changes in man-
agement and organization of internal regulations and instructions have
already taken place and the intensity is no longer so large with this change.
SPIE, with 46,500 employees and operations on 5 continents,
is the European leader in the fields mechanical and electrical engineering
services, information and communication technologies, facility manage-
ment and transfer with distribution. The new segments of the parent
company’s technical activities bring space for company development; for
example facility management of buildings (30 % of SPIE’s earnings last
year) represents an interesting area for development with active support
and know-how transfer for these interesting and desirable activities.
We also rely on wider cooperation in our traditional
domain (substations and lines), where I hope to work closely together
and make full use of the synergies of a large and experienced com-
pany already established and respected in Europe. Also interesting
is the room for growth abroad; we are already at present working
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on projects in Poland without the influence of the parent company,
and we are preparing a project in Hungary and Germany.

With the arrival of a new foreign owner, we see better and
more intensive internal communication. At a recent meeting of the
Regional General Directors of the companies under the SPIE group,
we exchanged mutual information and handed over experiences from
each country. Naturally, each market is unique, especially the one in
Europe, which has been experiencing a shortage of skilled labour in
recent years. Unemployment is at a record low, wage pressure is too high,
market potential is partly limited by regional taxation, so we have to
search for a common path for addressing and progressing in the future.

What kind of shift did this mean for you?

SPIE is a company with long years of experience; it has a well-estab-
lished growth strategy, is anchored on the stock exchange and has
high acquisition potential. The new owner has been known since
January 2017, and since this time the approval process of the anti-
trust authorities has taken place and fundamental structural changes
following the acquisition of SAG (approximately 8,500 employees)
to SPIE S.A. have occurred.

Currently, the changeover period is too short for broader
conclusions, but a wider portfolio of technical activities, acquisition
potential, better internal communication and the creation of conditions
for cooperation are certainly a very positive signal for further growth.
A positive signal is certainly the fact that the Director for the Central
Europe section is the head of SPIE Poland, which is culturally and
mentally better “tuned in” to our Central European frequency. We
are able communicate very effectively together, and thisis reflected in
positive changes and in expanding of our activities to other markets.

Does modern technology help you in your activities?
To what extent do you use them?

Innovations are currently a big topic and we don’t want to fall behind
in this regard. Innovations are necessary for the firm to maintain
a competitive position on the market and to offer clients a certain
added value with new orders, but to devote oneself systematically to
this area is not possible for economic reasons.

Someforeigncontracts (Greenland, Iceland) have been car-
ried out under extremely challenging climatic and geographic condi-
tions. Doing such work by classic methods and transport equipment
(cranes) was not possible. And here is that right“genius loci” moment
for innovation — a new process, new technology.

The novelty was the automatic interlocking nodes enabling
the pre-assembled metal parts of the masts to be brought to the
support points by a helicopter without the assistance of assemblers.
The work was done under contract on the basis of this innovation
and, in addition to the economic side, this is also very important that
the potential for accidents at work and injury to companyemployees
waslargely eliminated in this way.

We are currently considering using the Building Infor-
mation Modelling (BIM). This is a progressive modelling of energy
buildings, which represents a complex process for the creation and
handling of data throughout their lifecycle. This has proven to be
a good thing in our partner company, which we consider to be good
inspiration for SPIE Elektrovod, a.s., too.

You have rich management experience. Do you see
any differences in the business environment here and
abroad? What works there and what would you want
to improve here?

The situation on the market of suppliers abroad has been stabilized
for a long-time, and contracting authorities work with standard
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companies that have long-term market references, large executed
contracts and stabilized and qualified personnel.

The entry of a new foreign company onto the market with
respect to the complex legislative procedure in individual countries
is very complicated, and the creation of dedicated associations and
consortia in competitions is very unlikely. This is the protection of
the market in a direct process without violating the rules of free
competition.

In this context, the work of managers may be less stressful,
with more time for systematic conceptual work for management
and decision-making. And this space iscreated by a well-defined
legislative framework and other conditions of the relevant market.

The work of managers in our conditions often requires
a high level of engagement and flexibility, rapid decision-making,
perseverance and patience in resolving issues and problems associated
with obtaining and carrying out contracts.

Some countries have a notably
closed market with services in the
field of energy. Better legislation
would be helpful for Slovakia.

What do you think will happen in terms of the develop-
ment of your company in the next few months? What
do you want to focus preferentially on?

Our priority is to try to legalize the processes related to the arrival
of our investor, the company SPIE S.A_; in terms of planning and
communication, followed by changes in management positions. A key
matter for us remains toobtain quality contracts, where we can place
wider energy services, whether on the local or foreign market. No less
important is to acquirequalified workers for our segment, focusing
especially on sites in central and eastern Slovakia which still offer
some potential. One point of interest is that SPIE, which is listed on
the stock exchange, offers employees the opportunity to invest in
employee shares, and according to our surveys, up to 15 % of people
have used this option. We are pleased that employees clearly see the
potential of further work in the company and are interested in it.
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PERSONAL QUESTION:
DOES NUCLEAR ENERGY HAVE A FUTURE IN SLOVAKIA?

> You have a great deal of experience abroad;
you worked, for example, in Armenia. How dur-
ing this time did your perception of nuclear and
atomic energy change?

In both the past and present the Slovak Republic has
been a pro-nuclear-oriented country with a large share of
electricity produced in nuclear power plants, with many
highly qualified specialists and companies that provide
and carry out essential operational and safety measures
for the reconstruction of the operating blocks not only in
Slovakia, but also abroad.

Although the procedure for preparation of a new source pro-
ject at the Jaslovské Bohunice site 1s currently under debate, in
my opinion it would be desirable in the future to consider the
production of electricity from nuclear sources.A certain role
1s played here by the constantly shifting and extenuating com-
pletion of units 3 and 4 in Mochovce, but the last announced
start date for Block 3 could be met under certain conditions.

After construction is completed, Slovakia would once again

gain the advantageous position of an exporter of electri
which it lost after the very questionable shutdown of the two
newly reconstructed V1 blocks in Jaslovské Bohunice. Upon
further considerations on the future of the nuclear energy,
it is important to take into account the fulfilment of the
demanding environmental and climate change conditions,
the principle requirements related to energy security, the
electricity supply and indeed a realistic sment of the

ble substitution of nuclear for other renewable sources.
Despite the fact that nuclear energy makes up 24 % of the
total installed capacity, the truly realized outputof electricity-
from nuclear sources is 54 %.
So the answer to your question is this — Yes, I believe that
nuclear has a future in Slovakia!
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ELV PRODUKT, A. S.
OSLAVUJE 60. VYROCIE
SVOJHO POSOBENIA
NA TRRU
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VAZENI PARTNERI,

historia nasej firmy ELV Produkt, a. s., sa zacala pisat
pred 60-timi rokmi, spolu s histériou firmy Elektrovod,
ktorého meno az do privatizacie v roku 1994

V tom roku, uz v novych spolocensko-ekonomic
podmienkach, vznikla nova spolo¢nost pod nazvom ELV
Produkt, a. s., a hned sa stala lidrom na c¢eska

skom trhu vo vyrobe a predaji ocelovych a beténovych
stoziarov. Aj v stcasnosti si udrzujeme na tomto trhu
vyznamnu poziciu a pozerame sa smelo do budiacnos-
ti. Portf6lio nasich kvalitnych, certifikovanych vyrob-
kov urcenych na Siroké vyuzitie v energetike, cestnej
a zelezni¢nej doprave, osvetleni a telekomunikaciach nam
dava perspektivu dalsieho rastu a ziskavania si novych

zakaznikov a zahrani¢nych trhov.

Vazeni partneri, ,,Sme 60 rokov s Vami“ a chceme

a budeme aj nadalej. V mene akcionarov a vsetk
zamestnancov firmy mi dovolte vyjadrit Vam pod
vanie za Vasu priazen a stabilné, korektné a dlhodobé
vztahy. ELV Produkt, a. s., Vam mojimi Gstami dakuje

a praje vela Gspechov!
S tctou

Ing. Gustdv Casnocha

Generdlny riaditel

Koncovy stoziar 132 kV Skaidi
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Terminal poles 132 kV Skaidi
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DEAR PARTNERS,

The history of our company ELV Produkt a.s. began to be
written 60 years ago, along with the history of the company,
the name of which until the privatization in the year 1994 was
the Elektrovod. In that year, under the new socio-economic
conditions already, a new company has been established
under the name of the ELV Produkt a.s. and immediately
became leader in the Czech and Slovak market in the pro-
duction and sales of steel and concrete poles. Even today,
we maintain an important position in this market and look
forward to the future. Our portfolio of high-quality, certified
products designed for a wide range of applications in power
engineering, road and railway transports, lighting and tele-
communication gives us the prospect of further growth and

acquisition of new customers and foreign markets.

Dear partners, ,,We are 60 years with you* and we want and
we will continue to be. On behalf of our shareholders and
all employees of the company, let me express my thanks for
your favour and stable, correct and long-term relationships.
The company ELV Produkt a.s., through my person, thank
you and wish a lot of succ

Yours sincerely,

Dipl. Ing. Gustdv Casnocha
Managing director
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ELV PRODUKT, A. S.

Sme najvacésim slovenskym vyrobcom predpatych beténovych a ocelovych
stoziarov so 60-ro¢nou tradiciou a patrime medzi najvacsich producentov
uvedeného sortimentu v regione V4. Zaoberame sa vyvojom, projektovanim,
vyrobou a predajom betonovych a ocelovych stoziarov.

Test stoziara 1 x 400 kV, Test of the pole 1 x 400 kV

Dlha zivotnost nas$ich vyrobkov zarudujeme ziarovym
zinkovanim.

Na Zelanie vyrobky upravujeme ekologickymi natermi vo
farebnej palete RAL.

Vsetky nase vyrobky su certifikované podla platnych noriem
Europskej unie so zna¢kou zhody CE. DrziteImiISO 9001:2009
certifikatu sme od roku 1996.

KONTAKTUJTE NAS, SME TU PRE VAS!
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Hlavné referencie

1 x 110 kV linky:

Linka Bystricany — Oslany 1 x 110 kV (pre SSE — EDF
Slovensko)

Linka KIA Zilina 1 x 110 kV, (pre SSE — EDF Slovensko)
2 x 110 kV linky:

Linka 2 x 110 kV, Senec — Pezinok (pre ZSE — E.ON Slo-
vensko)

Linka 2 x 110 kV, Mos$nov — Pribor (pre CEZ Ceska republika)
Linka 2 x 110 kV, Lemesany — Presov (pre VSD Slovensko)
Linka 2 x 110 kV, HoleSov (pre E.ON Ceské republika)

1 x4 00 kV linky:

Linka 1 x 400 kV Ruzomberok — Medzibrod (pre SEPS

Slovensko)
Osvetlenie:
Narodné tréningové centrum v Senci, futbalové stadiony
, Mlada Boleslav, Dubnica nad Vahc Bioni

a Samorin, Balmazgj odné centra
Aupark Bratislava, Polus City C - Bratislava, Optima
Kosice. Obchodné domy TESCO, Kaufland, Billa, Hyper-
nova, Carrefour. V bsvetlenie Bratislava, Trencin, Zili-
na, Prievidza, Nitra, d 1¢né useky, most Apollo Bratislava,
KIA Zilina, Hyundai Nosovice, IKD Ko MET Kosice...
Monorurové telekomunikaéné stoziare:
Rimavska Sobota —40m (pre Slovak Telekom)
Podlavice, Banska Bystrica — 32,5 m (pre Slovak Telekom)

Dunajska Luzna — 40m (pre Orange Slovensko)
Senec — 40m (pre Slovak Telekom)
Sabinov — 55 m (pre Telefonica O2 Slovensko)
Kostolec — 45 m (pre Slovak Telekom)
ce —40m (pre Orange Slovensko)
Sihel 0m (pre O2 Slovensko)
Hlavni zakaznici:
E.ON Slovensko, E.ON Ceski republika, CEZ, RWE Sloven-

sko, SSE Slovensko, CEPS, SEPS, STRABAG, SKANSKA,
NCC, Eltodo P: CKD Praha, SIEMENS, Slovak Te
kom, Orange, Telefonica O2, HB-Reavis, ELZA Bratislava,
Q-FREE, ZSR...

ROCENKA ELEKTROTECHNIKY A ENERGETIKY 2018



ELV PRODUKT, A. S. Cec ay

PRODUKT a.s.

We are the largest Slovak producer of pre-stressed concrete and steel poles with

a 60-year tradition. We are one of the largest producers of this range in the V4 region.
We deal with the development, design, production and sale of concrete

and steel poles.

Hot dip galvanizing as a surface finish guarantees long-lasting

service and anticorrosion protection and on demand we arrange Our main references
for an ecological coating with paintings in colour palette RAL. 1 x 110 kV Power lines:

All our products are certified according to EU standards with Power line Bystricany — Oslany 1x 110 kV, (customer EDF
amark CE. In 1996 we obtained the ISO 9001:2009 certificate. Slovakia)
Power line KIA Zilina 1 x 110 kV, (customer EDF Slovakia)
2 x 110 kV Power lines:
PLEASE FEEL FREE TO CONTACT US! Power line Senec —Pezinok 2 x 110 kV, (customer E.ON Slovakia)

Power line Mosnov — Pribor Czech republic, 2 x 110 kV,

(customer CEZ Czech republic)

Power line Lemesany — Presov 2 x 110 kV (customer VSD

Slovakia)

Power line Holesov Czech republic 2 x 110 kV (customer

E.ON Czech republic)

1 x 400 kV Power lines:

Power line Ruzomberok — Medzibrod 1 x 400 kV (customer

SEPS Slovakia)

Lighting:

National Training Center in Senec, football stadiums in Pecs

(Hungary), Praha, Mlada Boleslav, Dubnica nad Vahom,

X-Bionic Samorin, Balmazj 5, Szolnok. Shopping and

Leisure Center Aupark Bratislava, Polus City Center Bratislava,

Optima Kosice. Supermarkets TESCO, Kaufland, Billa,

H\ pel nov: ‘, streetillumination of Bratislava, Trencin,
; , Hig Apollo Bratislava,

KIA lemd Hy und a1 Nosovice, IKD Kosice, MET Kosice...

Telecommunication poles:

Rimavska Sobota — 40 m (customer Slovak Telekom)

Podlavice, Banska Bystrica— 32 (customer Slovak Telekom)

Dunajska Luzna — 40 m (customer Orange Slovakia)

Predpéty beténovy stoZiar, Prestressed concrete pole Senec —40m (c »mer Slovak Tt-lekom)
Sabinov — 55 m (customer Telefonica O2 Slovakia)

Kostolec — 45 m (customer Slovak Telekom)

ELV Produkt, a. s. Sihelné — 50 m (customer O2 Slovakia)

Nitrianska 3 Main customers:

903 12 Senec E.ON Slovakia, E.ON Czech republic, SSE Slovakia, RWE
Slovakia Slovakia, CEPS, SEPS, STRABAG, SKANSK A, NCC, Eltodo
Tel.: +421-2-20202611 Praha, CKD Praha, SIEMENS, Slovak Telekom, Orange,

e-mail: predaj@elv.sk Telefonica O2, HB-Reavis, Q-FREE, ELZA Zilina, ZSR...
www.elv.sk
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JE JAZDA NA ELEKTRINU

NAOZAJ VYHODNA?

Nejeden nadsenec elektromobility uz ma svoj vliastny elektromobil, a to nielen v EU, ale aj

na Slovensku. Vieme vSak za kol'ko jazdime? Kedze nabijanie elektromobilov bolo v ramci
propagacie urc¢itu dobu bezplatné, medzi ludmi prevlada nazor, ze nabijanie je lacné a jazda

s elektromobilom je automaticky vyhodnejsia ako jazda na naftu ¢éi benzin. Nie je to vSak pravda.
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Dojazd elektromobilu

Dojazd je najdiskutovanej$ou témou. St Iudia, ktori potrebujt tankovat
palivo, ked maji dojazd menej ako 200 km. Pre nich predstavuje elek-
tromobil stale velkd neistotu, ¢i pridu bez starosti tam, kam chc. Je tiez
ddlezité uvedomit si, ze nabijanie z 80 % na 100 % je uz velmi pomalé,
a teda pri nabijacej prestavke pocas cesty sa nam neoplati cakat na plné
nabitie. Tento fakt dojazd elektromobilov este znizuje. Cervené krivka
na grafe zobrazuje zavislost nabitia batérie od casu. Vidiet, Ze ¢im je baté-
ria blizsie k plnému nabitiu, tym sa nabija pomalsie — mensim vykonom
(modra krivka). Nasa spolocnost vlastni vozidla Nissan Leaf II. generacie
a dodavky e-NV200. Vsetky dalej uvedené informacie st priznacné pre
tieto vozidla, no vseobecne platné aj pre iné elektromobily na trhu.

Kde nabijat?

Nabijacia siet sa postupne zahustuje, no ceny nabijania st pomerne
vysoké. Stale teda plati, ze najlacnejsie si nabijeme elektromobil doma,
z 230 V zasuvky. Pri firemnych elektromobiloch je dobrou volbou nabi-
janie na vlastnych nabijackdch, napojenych z elektrickej siete budovy
spolocnosti, ktora elektromobily prevadzkuje. Pri nabijani z vlastnych
zasuviek a nabifjaciek vyjde cena elektriny priblizne 150 €/MWHh. Plné
nabitie LEAFu nas stoji cca 6 €. Naproti tomu verejné nabijacky pri cestach
dosahuji cenu aj 450 €/MWh a tu nas nabitie toho isté¢ho vozidla stoji
18 €. Ceena nabijania na verejnych staniciach teda moze byt aj trojnasobna
v porovnani s pomalym, nocnym nabifjanim doma. Vyhodou je vsak ich
dostupnost pri dlhsej ceste, ktora presahuje dojazd elektromobilu.

Jazda v meste

V meste dosahuje elektromobil vynikajace parametre. Kedze prie-
merna rychlost je do 50 km/h, aerodynamicky odpor je minimal-
ny a pri jazde sa plne vyuzije efektivita elektromotora a spatného
dobijania batérie pri brzdeni. Elektromobil dosahuje spotrebu
do 14 kWh/100 km, teda pri najlacnejsom sposobe nabijania mame
néaklady len 2,31 €/100 km. Pre porovnanie, benzinovy motor dosahuje
v mestskom rezime néklady nad 7 €/100 km. Ijspora jeznacna avyu-
zivanie elektromobilu v mestskom rezime je mimoriadne vyhodné.

50

Jazda po okresnych cestach

Na okresnych cestach sa priemerna rychlost pohybuje okolo 75 km/h. Pri
spalovacich motoroch je zname, Ze spotreba mimo mesta je nizsia ako spotreba
vmeste. Pri elektromobiloch to neplati, pretoze spotreba s narastajicou rych-
lostou vzdy rastie. Na okresnych cestach dosahuje benzinovy motor naklady
pod 6€/100 km. Elektromobil dosiahne na okresnych cestach ndklady okolo
2,8 €/100 km. Ide teda o polovicnt tisporu, avsak len v pripade, ze nabfjame
pomaly, z 230 V zasuvky. Pokial nabfjame na verejnych staniciach, mozu sa
naklady pri trojnasobnej cene elektriny vysplhat aj na 8,4 €/100 km,
budeme teda jazdit az o 40 % drahsie ako so spalovacim motorom.

Jazda po dialnici

Na dialnici zatial elektromobil prehrava. Pri priemernej rychlosti
120 km/h sa znizuje dojazd zhruba na polovicu hodnoty udavanej vyrob-
com. Spatné dobifjanie sa vyuzije minimalne, kedZe na dialnici obvykle
jazdime ustalenou rychlostou. Z dévodu vysokého aerodynamického
odporu vychadzaja naklady pri elektromobile na cca 4 €/100km. Pri
spalovacom motore sa naklady pohybuja na Grovni 8 €/100km. Z toho
vyplyva, Ze aj ked je jazda elektromobilom podstatne nakladnejsia ako
vmeste, stale Setrime polovicu nakladov v porovnani so spalovacim moto-
rom. Ak v8ak dobijeme elektromobil na verejnych nabijacich staniciach,
¢oje velmi pravdepodobné, dostaneme tplne iny vysledok. Jazda elektro-
mobilom bude drahsia az o 50 % v porovnani so spalovacim motorom.

Zaver

Ak chceme na elektromobile jazdit lacno, musime ho lacno nabijat.
Najnizsiu cenu dosiahneme pri nabijani doma alebo vo firme, teda
z existujucej 230 V zasuvky ¢i vlastnej AC nabijacky. Nasa spolo¢nost
PPA Power DS, s. r. 0., dodava preto viaceré druhy domacich a pod-
nikovych nabijaciek pre firmy, hotely ¢i nakupné centra. Nabijacky
od nés navyse umoziuji manazovat zatazenie. To znamena, ze je
mozné nabijat viac elektromobilov stcasne a neddjde k pretazeniu
rozvodov budovy alebo k vypadku isticov. Zaujimavym rieSenim,
ktoré ponukame, je aj umiestnenie nabijaciek do stipov pouli¢ného
osvetlenia, napr. na firemnych parkoviskach.

Nasa spolocnost prevadzkuje renomované priemyselné parky
z odvetvia automotive, v ktorych pouziva viaceré elektromobily. Tieto elek-
tromobily prenajimame aj nasim zakaznikom. Ako vidno z porovnania
nakladov, pri nabfjani z nasich nabifjaciek st naklady podstatne nizsie ako
pri beznych vozidlach. Nasi zakaznici ocenuji aj nizku hlucnost, jazdu
v logistickych halach bez splodin a velké zrychlenie elektromobilov.

Na zaver treba podotknut, ze pri uvedenych porovna-
niach boli vzaté do tvahy iba naklady na palivo a elektrinu. Dal$ou
vyhodou elektromobilov s vsak aj nizke naklady na adrzbu, menej
mechanickych casti a aj vieobecne nizka poruchovost tychto vozidiel.

Ing. Michal RKolimar, riaditel strediska distribicie energii, energeticky auditor

PPA Power DS, s. 1. 0., www.ppapower. sk
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IS DRIVING ON ELECTRICITY

REALLY ADVANTAGEQUS?

Many electromobility enthusiasts already have their own electric car, and not only in the EU but in
Slovakia, too. But do we know how much we drive? Since the charging of electric cars has been free for
a certain period of time, the opinion predominates that charging is cheap and driving with an electric car
is automatically more advantageous than driving on diesel or petrol. This is not true, however.

Nissan Leaf DC Fast Charge Rate
50% to 100% SOC

100 %
90 %

80 %

I
@

70 %

60 %

N
o

50 %

e
o

40 %

Charge rate (kw)
State of Charge

30%

-
o

20%

5]

10%

0%

0 5 10 15 20 25 30 35 40 45 50 55
DC Fast Charge Session (Minutes)

The endurance of electric cars

Endurance is the most discussed topic. Some people have to recharge
when they have less than 200km behind them. For them, electric cars
represent a big uncertainty: whether they will get where they are going
without trouble. It's also important to note that charging from 80% to
100 % s currently very slow, so it’s not worth waiting for a full charge when
charging mid-journey. This fact reduces the performance of electric cars
still further. The red curve on the graph shows the dependence of battery
charge on time. Note that the closer the battery is to the full charge, the
slower the charge is — with a smaller current (blue curve). Our company
owns 2" generation Nissan Leaf vehicles and e-N'V200 vans. All of the
presented information is indicative of these vehicles, butitis also generally
applicable to other electric vehicles on the market.

Where to charge up?

The charging network is gradually thickening, but charging rates are rela-
tively high. Charging an electric car at home from a 230 V socket remains
the cheapest way to do it. For corporate electric cars, charging on your own
chargers connected to the electrical network of the company operating
the electric cars, is a good idea. When charging from its own sockets and
chargers, the price for electricity will run around 150 €/ MWh. The full
charging of a Nissan Leaf costs us about € 6. On the other hand, public
road chargers are priced at 450 €/MWh; thus charging the same vehicle
costs 18 €. So, the cost of charging at public stations may be three times the
cost of slow, night-time charging at home. The advantage, however, is their
availability on alonger journey that goes beyond the reach of an electric car.

Urban driving

An electric car has excellent parameters in the city. Since the average speed
is up to 50 km/h, the aerodynamic drag is minimal, and the full efficiency of
the electric motor and the recharging of the battery when brakingis used. The
electric car has a consumption of up to 14 kWh/100 km, so with the cheapest
way of charging, we have costs of only 2.31 €/100 km. For comparison, apetrol
engine typically costs more than 7 €/100 km in city mode. Savings are thus
considerable, and the use of electric cars in urban mode is extremely beneficial.

SLOVAK ENERGY ANNUAL 2018

Driving on country roads

On country roads, the average speed is around 75 km/h. With combustion
engines, it is known that out-of-town fuel consumption is better than with
urban driving. This is not the case for electric cars, however, because con-
sumption rises with increasing speed. On country roads, a petrol engine
costs less than 6 €/100 km. An electric car will cost around 2.8 €/100 km
on country roads. This s still a savings of half the cost, but only if we charge
slowly from a 230 V socket. If we charge at public stations, the cost for
electricity may grow three-fold, to 8.4 €/100 km, so we will drive up to
40 % more expensively than with a combustion engine.

Driving on motorways

On the motorway, the electric carloses. At an average speed of 120 km/h,
the endurance of the car is reduced to roughly half the value indicated
by the manufacturer. Back recharging is minimal, since we usually drive
on a highway at a steady speed, with minimal braking. Due to the high
aerodynamic resistance, costs for electric cars are about €4/100 km on the
motorway. In the case of a combustion engine, this is around € 8/100 km.
"This indicates that even if the electric car is considerably more expensive
than in the city, we still save half of the cost compared to the combus-
tion engine. But if we charge an electric car at public charging stations,
which is very likely on longer trips, we will get a completely different
result. Driving the electric car will cost up to 50 % more compared to
a combustion engine.

Conclusion
If we want to drive cheaply in electric cars, we need to charge them cheap-
ly. The lowest price is available when charging at home or at a business
from an existing 230 V outlet or AC charger. Therefore, our company,
PPA Power DS; s. 1. 0., supplies several types of home and business chargers
for companies, hotels or shopping centres. Such chargers allow us to manage
the load. This means that it is possible to charge several electric cars at the
same time without overloading the building’s distribution system or flipping
its circuit breakers. Another interesting solution we offer is the placement
of chargers in street lighting columns, for example, in corporate car parks.
Our company operates in renowned automotive industry parks
using multiple electric vehicles. We even rent these electric vehicles to our
customers. As can be seen from the cost comparisons presented, when
charging from our chargers, the cost is significantly lower than in conven-
tional vehicles. Our customers appreciate the low noise levels, driving in
logistics halls without car fumes and great acceleration of electric vehicles.
In conclusion, it should be noted that only the fuel and electricity
costs were taken into account in these comparisons. Another advantage of
electric cars, however, is their low maintenance costs, fewer mechanical
parts and the generally low failure rate of these vehicles.

Ing. Michal RKolimdr, Director of the Centre for the Distribution of Energy, energy auditor
PPA Power DS, s. 1. 0., www.ppapower. sk
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CAKAME
NA DALSIEHO
,STEVA JOBSA“

Masové vyuzivanie elektromobility
nastane az jej dostupnostou

a rozvojom sluzieb s pridanou
hodnotou pre koncovych zakaznikov,
hovori Ing. Daniel Rusin, veduci rozvoja
spolocnosti Vychodoslovenska
energetika Holding, a. s., ¢len skupiny
innogy.

Casto prirovnavate elektromobilitu k telekomunikaé-
nému biznisu. V ¢om vidite paralely?

Mal som stastie byt este ako junior pri rozbehnuti mobilného ope-
ratora a neskor pri transformacii tradi¢ného telekomunikacného
operatora. Myslim si, Ze to, ¢o sme zazivali pri rozvoji tohto sektora,
zazijeme o par rokov aj v elektromobilite.

Dnes je situacia v elektromobilite na Slovensku porovna-
telna s mobilnym telekomunika¢nym biznisom polovice 90. rokov.
Mobil vlastnil malokto. Bol v tazkom kufriku a stal vyse stotisic
koran. Faktary za volania boli obrovské. Nastupom GSM technologie
sa mobily zmendili, rovnako ako naklady na telefonovanie, a stali
sa financ¢ne dostupnymi pre masové vyuzitie. Volanie a posielanie
SMS ako dominantny produkt postupne vytlacili pristup na internet,
sluzby s pridanou hodnotou, aplikacie v smartfénoch za ¢oraz nizsiu
cenu.

Elektromobilita je dnes na Slovensku v stave toho tazkého
kufrika. Autd sa drahé, na Slovensku ich je predanych nieco vyse
1 500 kusov. Kapnou silou a dota¢nou politikou znac¢ne zaostava-
me za vyspelym trhom. Cena, dojazd, dostupnost sirsicho portfolia
aut a dizka nabijania batérie st rozhodujtacimi faktormi masového

rozvoja e-mobility.
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Ing. Daniel Rusin, vedutici rozvoja spoloénosti

Vychodoslovenska energetika Holding, a. s., élen skupiny innogy

Ako napreduje rozvoj elektromobility?
Na rozdiel od telekomunika¢ného biznisu ma e-mobilita obrovska
konkurenciu v klasickom automobilovom biznise. Dnes vac¢sinu Iudi
len tazko presvedcite, aby si kapili elektromobil. Som vsak presved-
ceny o tom, ze e-mobilita je nastrojom zodpovedného spravania sa
k zivotnému prostrediu. Skupina innogy ma v portféliu aj firemnych
klientov, ktori dopiflanie svojho vozového parku elektromobilmi
povazuju aj za sucast svojej stratégie spolocenskej zodpovednosti.
KItucom k rozvoju elektromobility je preto kontinudlny
vyvoj batérii s co najvacsou kapacitou v ¢o najmensich rozmeroch
a nabijacie stanice, ktoré dokdzu nabit batériu minimalne na 90 %
jej kapacity povedzme do 10 minat. Samozrejme, pri zachovani
sacasnych jazdnych vlastnosti a bezpecnosti dnesnych dopravnych
prostriedkov.

Ako funguje biznis s e-mobilitou?

Je, prirodzene, v §tadiu, ked sa don najma investuje bez velkych
vynosov. Vznikaja konzorcia automobiliek, energetickych firiem,
private equity investorov, ktori investuji obrovské sumy do vyvoja.
Investori v§ak potrebuja viziu navratnosti svojich vkladov. Vnimam,
Ze rozvoj biznisu s e-mobilitou v sic¢asnosti stoji na troch pilieroch —
infrastruktare, produktoch a podpornych sluzbach.

Infrastruktara sa dnes rozvija najrychlejsie. V tomto seg-
mente posobia rozne $pecializované firmy, tzv. Charge Point Ope-
rators (CPO), ktorym je aj nasa skupina innogy na Slovensku. Eko-
systém infrastruktary tvoria nielen nabijacie stanice, ale aj roaming
a s nim savisiace clearingové centrum, ktoré slazi na zactovavanie
vyuzivania nabijacich stanic klientov roznych firiem na infrastruk-
tare cudzieho CPO. Pre firemnych zakaznikov napriklad innogy
vyvija systém dynamického loading manazmentu nabijacich stanic,
aby sa mohli nabijacie kapacity flexibilne prispésobovat aktual-
nym potrebam koncovych uzivatelov. Obracia sa na nas coraz viac
developerov, automobiliek, hotelovych sieti a podobne, ktori chea
infrastruktaru pre e-mobilitu. Doddvame im nase nabfijacie stanice
vyrobené v Nemecku, ktoré si mozu ,,obrandovat® svojou znackou.
K nim pontkame aj systém monitoringu a manazmentu nabijacej
stanice.

A ¢o zvysné piliere, ktoré ste spominali?

Som presvedceny, ze zasadny rozvoj e-mobility nastane az rozvojom
sluzieb s pridanou hodnotou pre biznis i retailového zakaznika. Spe-
cializované firmy, tzv. E-mobility Provider (EMP), uz dnes zacinaja
poskytovat niektoré z nich aj na Slovensku. Asi najznamejsia je
sluzba zdielania e-aut. Jej budici rozvoj podporuju aj sociologické
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prieskumy medzi mladymi. Moji mladsi kolegovia mi vysvetluja,
ze nepotrebuja vlastnit auto. Ved tu v Bratislave uz niet ani kde
parkovat. Im staci, ak si auto pozicaju na vikend, v pondelok ho zasa
niekde odstavia a nemusia sa on viac starat. Vyskumy potvrdzuja,
ze v tomto chct byt mladi ludia viac slobodni.

Innogy ako EMP napriklad poskytuje biznis klientom sluz-
bu spravy vozového parku elektromobilov. Budicnostou je, ze kipou
e-mobilu uzatvorite s niektorym EMP zmluvu o poskytovani sluzieb,
ktorej sucastou moze byt napriklad nabijacka auta do domacnosti

Zasadny rozvoj e-mobility nastane
az rozvojom sluzieb s pridanou
hodnotou pre biznis i retailového
zakaznika.

zadarmo, zvyhodnena sadzba nabijania, vyhodnejsie roamingové
tarify alebo platobné a vernostné schémy.

Tretim pilierom st podporné sluzby pre zdkaznikov,
ktoré dopiﬁajﬁ infrastruktaru aj sluzby. Ide najma o vyvoj apli-
kacii, napriklad na kontrolu spotreby, monitoring aut, rézne
objednavacie a rezervacné systémy. Innogy uz dnes ponuka pre
firemna klientelu vlastny systém ,,e-operate® na monitoring spot-
reby celého vozového e-parku. Pre individualnych pouzivatelov
mame aplikaciu ,,e-charge®, ktora im okrem iné¢ho ukaze, kde sa
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nachadza najblizsia voIna nabijacka, klient vie sledovat priebeh
nabijania a podobne.

Buducnost e-mobility teda vyzera vzrusujuco...
Absolutne suhlasim. Kapacity pre rozvoj elektromobility a jej sluzieb je
vo svete 1 na Slovensku dost. Dnes sme v§ak v stadiu, ked si ani nevieme
predstavit, aké sluzby by sa mohli v tomto biznise poskytovat. Obcas
zveliCene poviem, ze ¢akdme na dalsicho ,,Steva Jobsa™. Spoji vietky
prvky systému do produktu, ktory bude jednoduchy, dostupny a kvalitny.

Kazdy jeden pilier e-mobility bude priestorom pre vznik
najroznejsich firiem, ktoré buda dodavat sluzby. My vinnogy mame
ambiciu dodavat komplexné riesenie pre zakaznika ako sluzbu, ktora
bude obsahovat infrastruktaru, vlastné produkty, ale sme otvoreni
aj uzatvaraniu partnerstiev so Specializovanymi firmami celého
e-mobilitného ekosystému.

Elektromobilita m4 totiz pred sebou este mnozstvo vyziev,
ktoré nie st dnes este vyriesené, a verim, ze aj sluzieb, ktoré si dnes
mozno nevieme celkom predstavit. Je podla mna hlapostou posiat
mesta ¢i cesty nabijacimi stanicami roznych CPO a tym obmedzovat
verejné priestory. Moderné nabijacie stanice doma a ultrarychle nabi-
jacky na dnesnych cerpacich staniciach, spolu s dostatocne velkou
kapacitou batérie elektromobilu, ktora umozni dojazdy nad 500 km,
zacnu aj tieto neduhy postupne korigovat. Tesime sa na to, o pride,
a chceme byt pri tom.
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WE'RE WAITING
FOR THE NEXT
~STEVE JOBS”

The mass use of electromobility
will occur only after its availability
and development of added value
services for end-customers, says
Ing. Daniel Rusin, Head of
Development of Vychodoslovenska
energetika Holding, a.s., a member
of the innogy Group.

You often compare electric mobility to the
telecommunications business. Where do you see the
parallels?

I'waslucky to still be as young man at the start-up of a mobile operator
and later the transforming of a traditional telecom operator. I think
that what we experienced in the development of this sector will be
experienced in electromobility for a few years.

Today, the situation in electromobility in Slovakia is
comparable to the mobile telecommunications business of the mid-
1990s. Few people owned a mobile phone. It was kept in a heavy
suitcase and cost more than a hundred thousand crowns. Invoices
for calling were huge. With the advent of GSM technology, mobile
phones have shrunk, as have the costs of calling, and they have
become affordable for mass use. Calling and sending SMS messages
as the dominant product has gradually pushed Internet access,
services with added value and smartphone applications to an ever-
lower cost.

Electromobility is today in Slovakia in the status of that
heavy suitcase. The cars are expensive; in Slovakia just over 1,500
units have been sold. With purchasing power and subsidy policy, we
considerably lag behind the developed markets. The price, the range,
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the availability of a wider portfolio of cars and the time required to
charge the battery are crucial factors in the mass development of
e-mobility.

How is the development of electromobility
progressing?

Unlike the telecom business, e-mobility has huge competition
in the classic automotive business. Today, it’s hard to convince
most people to buy an electric car. I'm convinced, however,
that e-mobility is a tool for responsible behaviour towards the
environment. The innogy Group also has corporate clients in its
portfolio, which are also considering supplementing their rolling
stock with electric vehicles as a part of their corporate social
responsibility strategy.

The key to developing electromobility, therefore, is the
continuous development of batteries with the largest possible capacity
in the smallest dimensions and charging stations that can charge
the battery at least 90 % of its capacity within, say, 10 minutes. Of
course, while also preserving the current driving characteristics and
safety of today’s means of transport.

How does a business with e-mobility work?

Naturally, it’s at a stage when investments in it are without particularly
large returns. Consortia of automakers, energy companies and
private equity investors are forming which invest huge amounts
into development. Investors, however, need to see a return on their
deposits. I see the development of business with e-mobility currently
standing on three pillars — infrastructure, products and support
services.

Infrastructure is today developing the fastest. In this
segment are various specialized companies, called Charge Point
Operators (CPO), one of which is also our innogy Group in Slovakia.
The infrastructure ecosystem consists not only of charging stations,
but also of roaming and the clearing centres related to it, which
serves for billing for the use of charging stations of clients of different
companies on the infrastructure of a foreign CPO. For business
customers, for example, innogy is developing a dynamic loading
management for charging stations, so that they can flexibly adapt
to the charging capabilities of current end-user needs. More and
more developers, carmakers, hotel networks and the like, who want
e-mobility infrastructure, are turning to us. We supply them with our
charging stations made in Germany, which can be “branded® with
their brand. We also offer with this a monitoring and management
system for the charging station.
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And what about the other pillars you mentioned?
I'm convinced that the fundamental development of e-mobility will
happen only through the development of services with added value for
both business and retail customers. Specialized companies, so-called
E-Mobility Providers (EMP), are already starting to provide some of
them in Slovakia. Perhaps the best known is the e-car sharing service.
Its future development is supported by sociological surveys among young
people. My younger colleagues explain to me that they don’t need to
own a car. Indeed, there is no place to park one here in Bratislava. It’s
enough for them to rent a car for the weekend, and on Monday you just
drop it off and don’t have to worry about it again. Research confirms
that young people want more freedom in this regard.

Innogy, as an EMP, for example, provides business clients
with a car fleet management service. The future is that by purchasing
an e-car, you can conclude a service contract with an EMP that

Principle development of
e-mobility will happen only with
the development of services with
added value for the business and
retail customer.

includes, for example, a free car-charger, an advantageous charging
rate, a more suitable roaming tariff, or a payment and loyalty plans.

The third pillar is customer support services that complement
both infrastructure and services. This is especially the development of
applications, such as consumption control, car monitoring and different
ordering and reservation systems. Innogy already offers corporate
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clients its own “e-operate® system for monitor the consumption of an

entire e-park. For individual users, we have an “e-charge® application
that shows, among other things, where the closest free charger is
located; the client can track the charging process, and so on.

So the future of e-mobility looks exciting...

I absolutely agree. There is a lot of capacity for the development of
electromobility and its services in the world and in Slovakia. Today,
however, we are in a state where we can’t even imagine what services
could be provided in this business. Sometimes exaggerate and say
that we’re waiting for the next “Steve Jobs“. He will combine all
elements of the system into a product that will be simple, affordable
and of high quality.

Each single e-mobility pillar will be a space for the origin

of the most diverse businesses that will deliver services. We at innogy
have the ambition to deliver a comprehensive solution to the customer
as a service that will include the infrastructure and our own products,
but we are also open to concluding partnerships with the specialized
companies of the entire e-mobility ecosystem.
Electromobility still has a great many challenges that are not yet
resolved, and I believe that even services that perhaps we cannot
even imagine today. I think it’s stupid to scatter places or routes with
charging stations of different CPOs, thereby limiting public spaces.
Modern charging stations at home and ultra-fast chargers at today’s
petrol stations, together with a sufficiently large electric car battery
capacity that will allow travelling over 500km, will also gradually
correct these ailments. We look forward to what’s coming, and we
want to be a part of it.

55




sk

TIBOR MIKUS:

_JADRO MA NA SLOVENSKU

BUDUCNOST"

Jadrova energetika ma v nasich
podmienkach pevné miesto.
Slovensko ma nedostatok vlastnych
primarnych energetickych surovin,
nema ziadne naleziska ¢ierneho
uhlia, ropy a zemného plynu. Ako
prezradza v rozhovore odbornik

na energetiku Ing. Tibor Mikus, PhD.,
bez jadra slovenska energetika
fungovat' neméze. ,,0d zodpovedného
technicko-ekonomického

pristupu v strategickom planovani
energetickych zdrojov v mnohych
Statoch EU preslo do roviny politickej,
Co je obrovska skoda pre celu
europsku ekonomiku.*

Mate bohaté skusenosti a vedomosti z oblasti energe-
tiky, vykonu riadiacich funkcii v elektrariach i z oblas-
ti pripravy réznych stratégii. Kde vidite v ramci tuzem-
ského trhu s energiami najvdcésSie zmeny?

Za najpodstatnejsiu zmenu povazujem fakt, ze v minulosti bola
energetika, bez ohladu na spoloc¢enské zriadenie v byvalom Cesko-
slovensku, predmetom naozaj zodpovedného narodohospodarskeho
avedeckého planovania. Dnes sa z energetiky viac stava ,,politikar-
cenie® a niektori sa snazia presvedcit Iudi o tom, ze ked nebudeme
mat elektrinu ¢i plyn, odniekial si ich dovezieme. V takomto pri-
pade sa vsak naplno spolichame na externé dodavky, ¢o moze byt
pre nas znacne obmedzujuici element, pricom budeme odkézani
len na cudzie energetické zdroje za nemalé peniaze. Nedostatok
zasob primarnych zdrojov energie a nedostatok instalovaného vyko-
nu na vyrobu elektrickej energie predstavuje priame ohrozenie
energetickej bezpecnosti Slovenska, teda ohrozenie ekonomiky
a funkc¢nosti statu ako celku.

56

Ing. Tibor Mikus, PhD., odbornik na energetiku

U nas sa to prejavuje zatial iba zvysenym importom elektric-
kej energie, ktorej ceny bud iba stiipat. Staci sa pozriet do okolitych
krajin. Napriklad Nemecko, vzhladom na to, Ze odstupuje od jadro-
vej energetiky a najneskor do roku 2022 uzatvori vsetkych 17 jadro-
vych elektrarni, bude musiet elektrinu dovazat a draho za nu zaplati.
Taliansko odsttpilo od jadrovej energetiky na zaklade referenda v roku
1987, ktoré bolo vypisané v reakcii na cernobylskt havariu, avsak
uz v roku 2003 muselo Celit plosnému vypadku dodavok elektriny
a doslo k obrovskym hospodarskym stratam. Toto st priame dosledky
spolitizovania takej témy, ako je narodnd energeticka stratégia.

Mnohé energetické firmy pocituju nedostatok pracov-

nej sily. Kde vidite v tomto pripade najvacsie rezervy?

Odbornici z jadrovej energetiky chybaja a ti, ktori v tomto odvetvi
este funguja, postupne stracaji, vzhladom na znizeny objem aktivit,
priamu skisenost s danou pracou v oblasti planovania, budovania,
prevadzkovania atd. Priemerny vek pracovnikov v tomto odvetvi sa
v poslednych rokoch vyrazne zvysil. Mladych studentov techniky
so Specializaciou na odvetvie energetiky je stale menej. V stcasnosti
skoly nezabezpecuja pripravu Studentov pre jadrovi oblast hlavne
pre maly zaujem o tieto Studijné odbory. To je podla mojho nazoru
obrovska strata pre cela Eurépu, ktord sa vyraznejsie prejavi o par
desiatok rokov. Vychova ozajstnych odbornikov totiz nekon¢i ziskanim
vysokoskolského diplomu, to je iba zaciatok... Skutoc¢nych expertov
najadrovi energetiku treba zacat vychovavat aspon 20 rokov vopred.

Patrite k zastancom ziskavania energie z jadra. o ho-
vorite na roztrieStenost tejto témy v r6znych krajinach
EU? Gim by sme sa mali na Slovensku riadit?

V Eurépskej tnii to povazujem za politikum, ktoré nema oporu v real-
nych argumentoch. Jadro jednoznacne dnes z pohladu primarnych
zdrojov reprezentuje najperspektivnejsiu vyrobu elektrickej energie
pri vysokej kultire prevadzkovania, ktord je charakteristicka aj pre
Slovensko. M4 takmer nulovy vplyv na zivotné prostredie, dokazete
vdaka nemu vytvorit strategické zasoby na dlhsi ¢asovy usek. Jadrova
energia predstavuje v krajinach chudobnych na primarne energetické
zdroje, ako napriklad Slovensko, podstatnt sucast energetického mixu
a poskytuje ¢isty a spolahlivy dlhodoby zdroj energie.

Dolezité je mat zabezpeceny optimalny energeticky mix,
bezpecnost dodavok energie, zvySovat energeticku efektivnost a zni-
zovat energetickt narocnost.

Aktuélne sa vela diskutuje o budovani novej vetvy ply-
novodu z Ruska do Nemecka, tzv. Nord Stream (Severny prad),
ktory povedie po dne Baltického mora. Rad by som zdéraznil bez-
pecnost dodavok plynu do EU. Existujaci sposob dodavok plynu
cez Ukrajinu sa javi na zaklade doterajsich skisenosti ako znacne

rizikovy. Redundancia plynovodu teda predstavuje zvysenie bezpec-
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nosti a spolahlivosti dodavok plynu do EU améze priniest aj vacsie
porozumenie do diskusii o dalsom moznom tranzite cez Ukrajinu.
Uvedeny projekt je podla mna rozumny, technicky i ekonomicky, ale
najmi z hladiska bezpec¢nosti a spolahlivosti dodavok. Avsak robi
sa z neho politicka zalezitost, co vyvolava zbyto¢n hystériu medzi
odbornikmiilaikmi. K druhej ¢asti vasej otazky: jednoznacne treba
uplatnovat zodpovedny technicko-ekonomicky pristup a zohladno-
vat potreby a zaujmy Slovenska!

Vela sa diskutuje o tom, ako si spravne nastavit’
energeticky mix, ¢o sa tyka kazdej krajiny. Zmenilo
sa v tomto nejako smerovanie Slovenska? Sme viac
otvoreni r6znym alternativam?
Alternativne zdroje predstavuja tzv. médny hit, podporovany roz-
nymi médiami, pritom st spravidla ovela drahsie nez konven¢na
vyroba elektrickej energie. Politikum opdt prevlada nad technickymi
1 hospodarskymi argumentmi. A pokial ide o spravne zvoleny ener-
geticky mix, kazda krajina musi prihliadat na svoje realne moznosti.
Napriklad Nérsko vyraba 99 % elektriny vo vodnych elektrarnach,
pricom ich vyuzitiu nahrava predovsetkym velké mnozstvo horskych
jazier, riek a vodopadov. Aj v Raktsku priblizne 60 % vyroby energie
zabezpecujt vodné elektrarne. My na Slovensku, napriek tomu, ze
svoj hydropotencial tiez vyuzivame na 60 %, si dokdzeme vlastna
spotrebu tymto spoésobom pokryt len v rozmedzi 15 az 20 percent.
Energeticky mix ma byt podla méjho nazoru vylu¢ne
zalezitostou tej-ktorej krajiny. V sicasnosti musime dovazat viac ako
90% energonosicov, ktoré nemozno nahradit v blizkom ¢asovom
horizonte ziadnymi alternativnymi zdrojmi. Ak chceme znizovat
silna zavislost Slovenska od dovozu energonosicov zo zahranicia,
najma zemného plynu, ropy, uhlia a jadrového paliva, musime si
uvedomit, ze je to dlhodoby proces, prinajmensom na desiatky rokov.
V poslednych rokoch sa napriklad na poliach vo velkom pes-
tuje repka olejna na vyrobu biopaliv, ¢o poskodzuje krajinu z pohladu
monokultary, o ¢com by vedeli dlho rozpravat specialisti na ochranu
zivotného prostredia i polnohospodarstva. Monokultirne pestovanie
plodin méze byt z kratkodobého pohladu relativne finan¢ne vyhodné,
ale pre ekosystém je to katastrofa, ktora sa prejavi o par desiatok rokov.
Kazd4 krajina ma iné prirodné podmienky a iné zasoby energie,

Alternativne paliva predstavuju
modny hit, ale su spravidla ovela
drahsSie ako konvencna vyroba
elektrickej energie.

na co treba dlhodobo prihliadat. Energeticky mix predstavuje otazku
technickej, vedeckej, vzdeldvacej a ekonomickej trovne kazdého statu
a jeho strategického planovania. Samozrejme, vyuzivanie alterna-
tivnych zdrojov je potrebné podporovat, a Slovensko to aj robi, ale
musime zvazovat ekologicky a ekonomicky akceptovatelna troven.

Malo by jadro vzhladom na tuzemské podmienky
tvorit gro nasho energetického mixu?
V poslednych desatrociach bola energetika u nas dlhodobo rozvijana
v ramci jasne stanovenej energetickej stratégie 1 budovania vlastne;j
sebestacnosti. Tam nemala ideoldgia ziadne miesto, rozhodovali
fakty a priority. Ak Slovensko musi viac ako 90 percent primarnych
energetickych zdrojov dovazat, nemame velmi na vyber. Dovdzame
najmé jadrové palivo, ropu, zemny plyn a uhlie.

Nepochybne si treba brat priklad z toho, ¢o smeruje
k déslednému vyuzivaniu miestnych energetickych zdrojov, co nema
negativny vplyv na zivotné prostredie a co vedie ku kultivacii krajiny
a prinasa lepsiu zamestnanost. Avsak s ohladom na vyssie uvedené:
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jadro je zivotne ddlezité a absolttne nevyhnutné pre Slovensko, pri-
najmensom v horizonte niekolkych desatroci!

Pri diskusiach o dalsom smerovani slovenskej energetiky
znovu opakujem — niektori ludia jednoznac¢ne podlichaji tlaku a chct
plavat po prade®. Zodpovednost viak nie je o ,,plavani po prade®,
ale v drvivej vicsine ide o ,,plavanie proti pradu‘!!

Jednou z hlavnych tém v oblasti energetiky je dostav-
ba Mochoviec, aktualne si pripominame 20. vyroéie

od ich spustenia. Ako to vnimate z vasho pohladu?

V prvom rade k 20. vyrociu spustenia: treba povedat, ze Slovensko
prvykrat vo svojej historii dosiahlo elektroenergetickt sebestacnost,
av$ak odstavenim elektrarne V-1 sme ju, bohuzial, stratili! Energetické
stratégie sa nerobia na dnes ani na zajtra, ale aspon na dvadsat az
tridsat rokov dopredu. Jadrové elektrarne voronezského typu pred-
stavuj urcité typizované jednotky, konstruuju sa ako tzv. dvojbloky,
teda s tam dva reaktorové bloky, kazdy so svojim prislusenstvom
a spolocnymi zariadeniami.

V Mochovciach st projektované dva dvojbloky. Z méjho
pohladu bolo treba zopakovat detailne a dokladne stavbu uz realizova-
nych dvoch blokov a v optimalnom pripade mohli byt dalsie dva bloky uz
15 rokov v prevadzke. Dany stav mozno trochu zjednodusene prirovnat
klegu. Ked mate zlozené jedno lego, druhé uz skladate porovnatelnym
sposobom, dokonca ho este vylepsite a zlozite za kratsi Cas...

Vnimate ich dostavbu ¢i dalSie smerovanie energetiky
v nasledujucich mesiacoch optimisticky?

Nevnimam aktualnu situaciu optimisticky, pretoze sa neustale obja-
vuja rozne informacie o terminoch spustenia a nakladoch. Toto
vypoveda o Grovni riadenia tohto projektu... Spoloc¢nost vzdy pre-
chadza réznymi etapami vyvoja, dolezité je vratit sa spit k zaklad-
nym pravdam. A to sa tyka nielen Iudskej spoloc¢nosti a vzajomného
spolunazivania, ale aj technickych a ekonomickych ¢innosti.

Otazka na zaver. Vas profesionalny zivot bol dlhé roky
spaty s atémovou elektrariiou v Jaslovskych Bohu-
niciach, kde ste boli riaditelom, neskor generalnym
riaditelom a predsedom predstavenstva Slovenskych
elektrarni. im si vas tento odbor najviac ziskal?

V energetike sa pohybujem uz styridsat rokov, dvadsat ako zamest-
nanec a daliich dvadsat ako nadienec. Cim si ma tento odbor ziskal?
Myslim, Ze svojou jedine¢nostou, komplexnostou a vyznamom. Ale,
samozrejme, aj prilezitostami, ktoré som dostal a za ktoré som vdac-
ny. Energetika predstavovala cely méj profesijny svet, znamenala pre
mna takmer vietko. Z osobného hladiska vsak za vela vda¢im najma

svojim ucitelom, kolegom, rodine a priatelom, ale aj svojmu $portu...

(red)

TIBOR MIKUS

> Vystudoval odbor Fyzika tuhych latok na EF SVST
v Bratislave, kde absolvoval aj postgradualne stadium
v odbore Prevadzka jadrovych elektrarni. V minulosti
posobil ako riaditel jadrovej elektrarne v Jaslovskych
Bohuniciach, ako generalny riaditel a predseda
predstavenstva Slovenskych elektrarni. V sucasnosti
je prezidentom Slovenského jadrového fora a cestnym
prezidentom Slovenského zvazu karate.
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TIBOR MIKUS:
~NUGLEAR ENERGY

HAS FUTURE IN SLOVAKIA®

Nuclear power engineering has a strong place in our conditions. Slovakia has a lack of

its own primary energy raw materials; it has no sites of black coal, oil and natural gas.

Ing. Tibor Mikus, PhD., as the energy expert, reveals in an interview that Slovak power
engineering cannot function without nuclear energy. ,,From the responsible technical and
economic approach in strategic planning of energy sources, in the EU, in many countries, it
came to a political level, which is a great pity for the whole European economy.*

You have rich experience and knowledge in the field

of power engineering, performance of management
functions in power plants and also in the field of
preparation of different strategies. Where do you see
the biggest changes in the domestic energy market?

I consider the most important change to be the fact that in the
past power engineering, regardless of the social system in former
Czechoslovakia, was the subject of truly responsible national
economic and scientific planning. Today, energy is becoming
more “politicization” and some are trying to convince people,
that if we do not have electricity or gas, we can import them from
somewhere. In such case, however, we rely entirely on external
supplies, which can be a very limiting element for us, whereby we
will only rely on foreign energy resources for a lot of money. The
lack of primary energy resources and the lack of installed power
to produce electricity represent a direct threat to Slovakia‘s energy
security, thus threatening the economy and the functioning of the
state as a whole.

In our country, this is reflected for now only by the
increased import of electricity, the prices of which will only rise. It
is enough to look around in the surrounding countries. For example,
Germany, as it withdraws from nuclear power and closes all 17 nuclear
power plants by 2022 at the latest, will have to import electricity
and pay a lot of money for it. Italy withdrew from nuclear power
engineering on the basis of a 1987 referendum held in response to
the Chernobyl accident, but already in 2003 it had to face a massive
power shortage and it came to huge economic losses. These are the
direct consequences of politicization such a topic such as the national
energy strategy.

Many power engineering companies experience a lack
of workforce. Where do you see the largest reserves in
this case?

Nuclear power experts are missing, and those who are still active in the
field, are gradually losing, given the reduced volume of activities, their
direct experience with the given work in the field of planning, building,
operating etc. The average age of workers in this field has increased
significantly in recent years. Young students with specialization in
the power engineering are getting less. At present, schools do not
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provide for the preparation of students for the nuclear field, especially
because of little interest in these fields of study. This is, in my view,
a huge loss for the whole of Europe, which will manifest itself more in
a few decades. Education for real experts does not end namely with
auniversity degree, that's just the beginning... Real experts on nuclear
power must be educated at least 20 years in advance.

You belong to the advocates of obtaining energy from
the nucleus. What do you say about the fragmentation
of this topic in different EU countries? What should we
follow in Slovakia?

In the European Union, I regard this as a policy that is not supported
by real arguments. Today, from the point of view of primary energy
resources, nucleus represents the most promising power generation
with high level of operation culture, which is also characteristic for
Slovakia. It has almost no environmental impact; you can create
strategic stocks for a longer period of time thanks to it. Nuclear power
represents in countries poor in primary energy resources, such as
Slovakia, a major component of the energy mix and provides a clean
and reliable long-term energy source.

It is important to have an optimal energy mix ensured,
security of energy supply, to increase energy efficiency and to reduce
energy demand.

Currently, much is being discussed about building a new
branch of gas pipeline from Russia to Germany, so-called Nord
Stream, which will be lead on the bottom of the Baltic Sea. I would
like to emphasize the security of gas supplies to the EU. The existing
way of supplying gas across Ukraine appears to be highly risky on
the basis of past experience. The redundancy of the gas pipeline
therefore represents an increase in the security and reliability of gas
supplies to the EU and can also bring a greater understanding into the
discussions on further possible transit through Ukraine. The stated
project is in my opinion reasonable, technically and economically,
but especially in terms of security and reliability of supplies. However,
a political matter is made out of it, which creates an unnecessary
hysteria between experts and laymen. To the second part of your
question: it is absolutely necessary to apply a responsible technical
and economic approach and take into account the needs and interests
of Slovakia!
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Much is being discussed about how to correctly set up
the energy mix for each country. Did the orientation of
Slovakia somehow change in this? Are we more open
to different alternatives?

Alternative sources represent so-called fashion hit, supported by
a variety of media, whereby they are usually much more expensive
than conventional power generation. Politics again predominates
over technical as well as economic arguments. And when it comes to
the correctly set energy mix, each country must take into account its
real possibilities. Norway, for example, produces 99 % of electricity in
hydroelectric power plants, mainly using a large number of mountain
lakes, rivers and waterfalls. Also in Austria, about 60 % of energy
production is ensured by hydroelectric power plants. We in Slovakia
can cover our consumption only in the range of 15-20 % in this way
even though also use our hydroelectric power potency at 60 %.

In my opinion, the energy mix should be exclusively
a matter for that country. At present, we need to import more than
90% of energy carriers that cannot be replaced by any alternative
sources in the near future. If we want to reduce Slovakia‘s strong
dependence on imports of energy carriers from abroad, especially
natural gas, oil, coal and nuclear fuel, we must be aware, that it is
a long-term process, at least for decades.

In recent years, for example, oilseed rape for biofuel
production has been grown in large fields, which damages the
landscape from the point of view of monoculture, something
that environmentalists and agriculture experts can long speak
about. Monoculture crop cultivation can be relatively financially
advantageous in the short run, but it is a disaster for the ecosystem,

Alternative fuels represent

a fashion hit, but they are usually
much more expensive than
conventional power generation.

which will manifest itself in a few decades. Each country has other
natural conditions and other energy supplies, which should be taken
into account for a long time. The energy mix represents the technical,
scientific, educational and economic level of each country and its
strategic planning. Of course, the use of alternative resources needs
to be supported, and Slovakia does so, but we must consider an
environmentally and economically acceptable level.

Should nucleus considering our domestic conditions
create the core of our energy mix?

In the last decades, power engineering has been developed in our
country for a long time in the framework of a clearly defined energy
strategy as well as building our own self-sufficiency. There was no
ideology there, facts and priorities were decisive. If Slovakia has to
import more than 90 percent of the primary energy sources, we have
little choice. We import mainly nuclear fuel, oil, natural gas and coal.

Undoubtedly we must take an example of that what
leads to consistent using of local energy resources, what does not
have a negative impact on the environment and what leads to the
cultivation of the landscape and brings better employment. But
considering the above stated: nucleus is vital and absolutely necessary
for Slovakia, at least in a horizon of some decades!

In the discussions about the further direction of Slovak
power engineering, I repeat again — some people go under pressure
and want to “swim along the stream”. However, responsibility is
not about “swimming downstream”, but in the vast majority it is

]

“swimming upstream
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One of the main topics in the field of energy is

the completion of Mochovce, we are currently
commemorating the 20th anniversary of its launch.
How do you perceive it from your point of view?

First of all, to the 20th anniversary of the launch: it has to be said
that for the first time in its history, Slovakia has achieved electric
power self-sufficiency but unfortunately we have lost it due to the
shutdown of the V-1 plant! Energy strategies do not take place for
today or tomorrow, but for at least for twenty to thirty years ahead.
Voronezh type nuclear power plants represent certain standardized
units, constructed as so-called double blocks, so there are two reactor
blocks, each with its accessories and common facilities.

There are two double blocks designed in Mochovce. From
my point of view, it was necessary to repeat in detail and thoroughly
the construction of already realized two blocks and in the optimal
case two more blocks could have been in operation already for 15
years. The condition can be, slightly simplified, compared to a LEGO
kit. When you have assembled one LEGO kit, you compose another
already in a comparable way, even make it better and assemble in
less time...

Do you feel optimistic about their completion or the
next direction of power engineering in the coming
months?

I do not feel optimistic about the current situation because there is
constantly different information about start dates and costs. This
speaks about the level of management of this project... The society
always goes through different stages of development, it is important to
get back to the basic truths. And this concerns not only human society
and mutual co-operation, but also technical and economic activities.

A question at the end: Your professional life has long
been linked to the nuclear power plant in Jaslovské
Bohunice, where you were the site manager, later

the Director General and Chairman of the Board of
Directors of Slovenské elektrarne. What attracted you
the most to this field?

I've been in power engineering for forty years, twenty as an employee,
and another twenty as an enthusiast. What attracted me the most to this
field? I think its uniqueness, complexity and importance. But, of course,
also the opportunities I have received and for which I am grateful. Power
engineering has represented my entire professional world. It has meant
almost everything to me. However, I personally thank a lot particularly
my teachers, my colleagues, my family and friends, but also my sport...

(editors)

TIBOR MIKUS

> Graduated from the section Physics of Solids at the Faculty
of Electrical Engineering at the Slovak Technical University
in Bratislava, where he also completed postgraduate studies
in the field of Nuclear Power Plant Operation. In the past,

he served as Director of the Jaslovské Bohunice nuclear
power plant, as Director General and Chairman of the
Board of Directors of Slovenské elektrarne. Currently, he is
the President of the Slovak Nuclear Forum and Honorary
President of the Slovak Karate Federation.
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ALEXANDER DULEBA, SFPA:
-NAJVACSOU VYZVOU JE REGULACIA
A JEDNOTNY ENERGETICKY TRH."

Spojit veduce zainteresované
strany z energetického sektora

v regione strednej Eurdpy a prispiet
k hl'adaniu lepsSich rieSeni pre
energeticku politiku z pohladu
krajin Vysehradskej Stvorky. To
bude ciel najblizS§ej medzinarodnej
konferencie CEEC 2018 - Central
European Energy Conference.

lhodobou ambiciou konferencie je podla riaditela Slo-

venskej spolo¢nosti pre zahrani¢na politiku (SFPA)

Alexandra Dulebu, CSc., diskutovat o aktualnych prob-
lémoch v energetike a prispievat k hladaniu lepsich rieseni pre ener-
getickt politiku krajin regionu strednej Eurépy a EU. Viac prezradza
v rozhovore pre Rocenku energetiky.

Dia 18. novembra 2018 organizujete v Bratislave dalsi
ro¢énik medzinarodnej konferencie CEEC 2018 - Central
European Energy Conference. Co na nej navstevnikov éaka?
Tento rok sa uskuto¢ni uz 12. roc¢nik konferencie. Tesi ma, ze konfe-
rencia si ziskala dobré meno a stala sa prestiznym medzinarodnym
podujatim. Urcite k tomu prispeli 1 predchadzajice dva ro¢niky, kto-
ré boli spojené s konferenciou SET Plan a boli sacastou predsednic-
tva Slovenska a Estonska v Rade EU v rokoch 2016 a 2017. Organi-
zovali sme ich v sac¢innosti s vladou SR 1 Eurépskou komisiou. S to
zaklady, na ktorych staviame i tento rok.

Konferencia sa kona pod zastitou ministra hospodarstva
SR Petra Zigu a ministra zahrani¢nych veci a eurépskych zalezitos-
ti SR Miroslava Lajcéka. Je sacastou oficialneho programu roc¢ného
predsednictva Slovenska vo Vysehradskej stvorke (od jala 2018 do jana
2019) a uskutocni sa pocas nej rokovanie ministrov energetiky krajin
V4, ktori vystipia 1 v programe konferencie. Velmi si cenime spolupra-
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Alexander Duleba, CSc.

riaditel' Slovenskej spolo¢nosti pre zahraniénu politiku (SFPA)

cu s podpredsedom Eurépskej komisie Marofom Seféovi¢om, ktory
1 tento rok na konferencii prednesie spravu o stave energetickej tnie.
V ramci programu konferencie bude predstaveny hl’bkovy audit ener-
getiky SR, ktory vypracovala Medzinarodna energetickd agenttra
(International Energy Agency — IEA), rovnako ako i vyhlad svetovej
energetiky, ktory je vlajkovou aktivitou agentiry. Program sme zosta-
vovali tak, aby pokryl vietky dolezité témy sticasnej energetiky.

Cim sa konkrétnejsie lisi tento roénik konferencie od tych

predchadzajucich a v ¢om je to prinosom pre ucastnikov?
Konferencia ma stale ten isty ciel, t. j. zhodnotit a prerokovat aktu-
alne otazky energetickej politiky a energetickej bezpecnosti v strednej
Eurépe v kontexte rozvijajiicej sa energetickej politiky EU. Ambicia
konferencie je dvojaka: po prvé — vytvorit platformu pre lidrov ener-
getického sektora v regione strednej Eurdpy, po druhé — prispiet k hla-
daniu lepich rieieni pre energetick politiku EU i krajin Vy3ehradskej
stvorky. V tomto zmysle nechceme na konferencii menit nic.

Pokial ide o témy, okrem tradicnych tém, ktoré su stale ak-
tualne pre energetiku v nasom regione, napriklad rozvoj plynarenskej
infrastruktary, vyvin trhov s elektrickou energiou, energetické efektiv-
investiciam do energetiky aj vdaka partnerstvu s Eurépskou investicnou
bankou a vyskumu a inovacidm v energetike, ktorym, podla mojho
nazoru, nevenujeme v nasom regione este stale dostatont pozornost.
V energetike sa postupne rozbieha technologicka revolicia, ktora bude
mat zasadny dosah na sposob, akym sa energia vyraba, prenasa a kon-
zumuje. Nas region by nemal stracat krok so svetom, mali by sme ovela

vacsiu pozornost ako doteraz venovat rozvoju inovacnych technologii.

Co vam ukazali skisenosti z uplynulych konferencii?
vania energetiky?

V Eurdpe existuji dve energetické identity, jedna v zapadnej Eurdpe,
druha v nasom regiéne. Ako som spominal, poslednych zhruba desat
rokov sa nachadzame v procese energetickej revoltcie, ktord zmeni
nielen celti ekonomiku, ale zmeni aj sposob, ako pouzivame elektrinu
citeplo. Tradi¢na skala pouzivania energie sa vyrazne meni, ¢co mozno
pozorovat uz dnes. Takisto aj vyuzivanie energie z obnovitelnych
zdrojov. Zemny plyn 1 jadrova energetika maji Standardné stabilné
miesto v energetickom mixe nasej krajiny, ale nemyslim si, ze ich po-
diel na mixe bude rast. Od finan¢nej krizy pred desiatimi rokmi sme
svedkami zasadného javu — ekonomicky rastieme, avsak energeticka
spotreba skor stagnuje. Existuje vela novych otazok, na ktoré by sme
mali hladat odpovede. Napriklad, aké nasledky pre energetiku a naj-
ma spotrebu domacnosti budt mat energeticky aktivne budovy? Aky
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dosah to bude mat na siete, na centralne systémy dodavky tepla a elek-
triny? Ocakava sa, ze v pricbehu niekolkych rokov sa zmeni legislativa
EU s cielom podporit energeticky aktivne budovy.

My na Slovensku zatial riesime otazku energeticky pasiv-
nych budov, nasi susedia v Raktsku planuja uz od budiceho roku
zmenit legislativu tak, aby stavebné povolenia dostavali uz len ener-
geticky aktivne domy. Decentralizicia energetiky na strane vyroby
1 spotreby mo6ze mat nasledky, ktoré si momentalne ani nevieme
predstavit. Tradi¢né vnimanie energetiky je na tstupe, rozhodujtce
budu ¢oraz modernejsie technolégie, vyskum a inovacie, comu chce-
me venovat vacsi priestor na nasej konferencii nez doteraz.

Spominali ste roztrieStenost nazorov v Eurépe na ob-
last energetiky. Nie je to jednotné, kazdy ma na to svoj
pohlad... Co z toho vyplyva pre nasu krajinu?

V EU pokryva jadrova energetika vyse 30 percent spotreby elektrickej
energie. Niektoré krajiny v minulosti od jadrovej energetiky odstuapili ale-
bo planuja odstapit, ale niektoré z nich svoje rozhodnutie neskor zvratili.
Najvacsi podiel jadra na vlastnej vyrobe elektriny maja vo Franctzsku.
S priblizne 54% podielom patri Slovikom druhé miesto. Volba ener-
getického mixu by mala zostat pravom kazdej élenskej krajiny EU. Na-
priklad na Slovensku sa elektrina generuje predovietkym v jadrovych
elektrarnach, ktoré mame dve — v Bohuniciach a v Mochovciach — tie
dokazu zabezpecit viac ako polovicu vyrobenej elektriny.

Nemecky vladny kabinet nedavno schvalil plan zrychlené-
ho tstupu od jadrovej energie a potvrdil plan zdvojnasobenia pro-
dukcie energii z obnovitelnych zdrojov na 35% do roku 2020. Pol-
sko vytrvalo podporuje ako najperspektivnejsi zdroj uhlie, ktorym si
zaobstarava viac ako 80 percent dodavok energii. Rakuasko viac ako
56 % elektrickej energie ziskava prostrednictvom vodnych elektrarni,

Tradi¢na skala pouzivania energie
sa vyrazne meni.

zvysok tvoria tepelné elektrarne. Cesko vo svojej energetickej kon-
cepcii pocita s tym, ze jadrova energia do roku 2040 nahradi uhlie
ako hlavny pilier elektroenergetiky.

Zatial nie je Gplne jasné, kto je jasnym vizionarom ilidrom
v energetike a aky energeticky mix je tym spravnym pre ta-ktort kra-
jinu, preto chceme dat na konferencii priestor aj takymto otazkam.
Musime byt viac otvoreni argumentom nasich partnerov z inych
krajin a plati to aj opacne, pricom treba hladat spoloc¢né sty¢né body
a nevytvarat zbytocne deliace linie...

Hlavnym cielom projektu Energetickej unie este pred
tromi rokmi bolo dokong¢it budovanie jednotného trhu

s energiou v Eurdpe. Je tato otazka este stale v ,,hre“?
Dolezité podla eurépskych predstavitelov bolo, aby energia, na ktorej
stoji hospodarstvo EU, bola odolna, spolahliva, bezpecna, stale viac
obnovitelna, udrzatelna, decentralizovana a v jej centre stal vzdela-
ny spotrebitel, ktory sa bude spravat rozumne a bude Setrne vyuzi-
vat energetické zdroje aj vdaka novym technolégiam. Toto je vizia
pre vietky eurépske krajiny. Energeticky trh sa meni a reaguje na to
aj eurdpska legislativa. Ale proces neprebieha tak hladko, ako mnohi
povodne ocakavali. Napriklad este v roku 2013 sa vela hovorilo o vy-
tvoreni regionalneho trhu s plynom medzi krajinami V4, avsak, vy-
chadzajic z pravidelnych diskusii o tejto téme na nasej konferencii,
mam pocit, ze povodny entuziazmus, urcite ovplyvneny aj plynovou
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krizou v roku 2009, opada. Jedno je vSak jasné — Eurdpa musi sme-
rovat k jednotnému energetickému trhu, pretoze je rieSenim, ktoré je
v kone¢nom dosledku vyhodnejsie pre vsetkych. Otvorenou otazkou je,
ako to redlne v praxi zabezpecit. Aj o tom chceme na nasej najblizsej
konferencii diskutovat...

Cielom 12. ro¢nika konferencie je preskumat vyhliadky
na vytvorenie Energetickej unie z pohladu krajin Vy-
Sehradskej Stvorky. Ako vy vnimate tuto situaciu z po-
hladu tychto krajin?
Vysehradska skupina je vo viacerych oblastiach rozdelena. Obrov-
sky posun vnimame v energetickej oblasti prave medzi tymito kra-
jinami, pokial ide o nutnost diverzifikicie energetickych zdrojov.
Znacne problémové st rozdiely v regulacnych politikach — niekde sa
ceny energii (a naymé pre domacnosti) dotujt, inde nie, ¢o nevytva-
ra priaznivé predpoklady pre vznik jednotného energetického trhu,
pretoZe na nom nemozu platit rézne pravidla. Problém je, Ze niektoré
vlady stale nazeraja na energetiku ako na sucast socialnej politiky.
Kedze v ramci krajin V4 mame rozdielne sposoby regu-
lacie energetiky, ma to dosah aj na regionalny obchod s elektrinou.
Otazkou zostava, kedy a za akych podmienok je vyhodnejsie vyra-
bat u seba doma drahu elektrinu ¢i dovazat lacnu elektrinu, s aky-
mi investiciami a ako postupovat, aby to bolo z dlhodobého pohla-
du dostatocne udrzatelné. V pripade prepdjania trhov s elektrinou
budt vyhravat vyrobcovia, ktori budd vyrabat lacnejsie a buda
mat vyhodnej$ie regulacné podmienky. V zaujme celej skupiny V4
je koordinovane presadzovat spolo¢né poziadavky na zachovanie
konkurencieschopnosti, bezpec¢nosti dodavok, primeranych cien pre
konecnych spotrebitelov a suverenity pri volbe energetického mixu
pre kazdy clensky stat. A, samozrejme, hoci cesta k tomu je este velmi
dlh4, snazit sa postupne harmonizovat narodné regula¢né politiky.

Kde vidite v oblasti energetiky najvacsie vyzvy do bu-
ducnosti?
Najvicsou vyzvou je harmonizacia regulacnych politik, ktord je ne-
vyhnutna, pokial chceme dosiahnut vytvorenie funkéne udrzatel-
ného jednotného energetického trhu. To je klacova vyzva pre vlady
¢lenskych krajin vratane Slovenska. Kazda krajina nemoze byt su-
pervelmocou vo vyrobe elektriny — v pripade vytvorenia jednotného
trhu —, ale priznaky vidime uz i v pripade vytvorenych obchodnych
z6n — niektoré staty budu ,vitazi®, dalsie budd z hladiska koncentra-
cie vyroby porazené. Je potrebné zmenit pristup k energetike.

Nie je mozné sucasne si udrzat velkovyrobné kapacity
a zaroven predrazovat vyrobu v dosledku socidlne ponatej regu-
la¢nej politiky. V podmienkach liberalizacie obchodu s energiami
v ramci EU sa vyroba bude presavat tam, kde bude lacnejiia. Staty
s ,tazkou* regulac¢nou politikou sa budu stavat stale vo vacsej miere
dovozcami energii a vyrobcami sa budu stavat staty s ,,Jahkou” regu-
la¢nou politikou. Jednoducho je potrebné rozhodnit sa, co chceme
dosiahnut v dlhodobom horizonte, a prispdsobit tomu energeticka
politiku. Rovnaké dilemy riedi kazd4 ¢lenska krajina EU, vratane
krajin V4. Zaroven plati, ze spolo¢ny trh je lepsim rieSenim pre vset-
kych. Na ceste k nemu st dolezité kompromisy. A cesta k nim vedie
cez diskusiu a lepsie vzajomné porozumenie. Zmyslom nasej konfe-
rencie je aspon trosku k vzajomnému porozumeniu prispiet.

(red)
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ALEXANDER DULEBA, SFPA:
,THE BIGGEST CHALLENGES

ARE REGULATION

AND A UNIFIED ENERGY MARKET.”

To connect leading stakeholders from the energy sector in Central Europe and help find
better solutions for energy policy from the perspective of the Visegrad Four countries.
These will be the goals of the coming international conference CEEC 2018 - Central

European Energy Conference.

r I \ he long-term ambition of the conference is, according to
Alexander Duleba, CSc., Director of the Slovak
Foreign Policy Association (SFPA), is to discuss current

issues in energy and to contribute to secking the best solutions for the

energy policy for Central European countries and the EU. He had
more to say in an interview for the Energy Yearbook.

On 18 November 2018 you’re preparing in Bratislava
another year of the international conference CEEC
2018 - Central European Energy Conference. What can
visitors there expect to see there?
This year the conference will take place for the 12th time. I'm
delighted that the conference has acquired a good reputation and
become a prestigious international event. The previous two years,
which were connected with the SET Plan conference and were
a part of the Presidency of Slovakia and Estonia in the EU Council
in 2016 and 2017, certainly contributed to this. We organized them
in cooperation with the Slovak government and the European
Commission. These are the foundations that we are building on this
year.

The conference is held under the auspices of the Slovak
Minister of Economy, Peter Zigo, and Minister of Foreign Affairs
and European Affairs, Miroslav Lajcdk. It’s part of the official
program of the annual presidency of Slovakia in the Visegrad Four
(July 2018 - June 2019), and a meeting of the V4 energy ministers will
be held during the conference program. We very much appreciate
the cooperation with Vice-President of the European Commission,
Maro$ Sef¢ovi¢, who will be presenting a report on the state of the
energy union this year at the conference. The conference program
will present an in-depth energy audit of the Slovak Republic
prepared by the International Energy Agency (IEA) as well as the
World Energy Outlook, which is the agency’s flagship activity. We
have put together the program to cover all the major topics of energy
today.

How will this year’s conference differ specifically

from those in previous years, and how will this help
participants?

The conference still has the same goal, 1.e. to evaluate and discuss
current questions on energy policy and energy security in Central
Europe in the context of an evolving EU energy policy. The ambition
of the conference is two-fold: firstly — to create a platform for energy
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sector leaders in Central Europe, and secondly — to contribute to the
search for better solutions for the energy policy of the EU and the
Visegrad Four. In this sense, we do not want to change anything at
the conference.

In terms of subjects, in addition to the traditional topics
that are still current for our region’s energy industry, for example,
the development of gas infrastructure, the development of electricity
markets, energy efficiency and the use of renewable energy sources
(RES), more space will be devoted this year to investment in energy
thanks to partnership with the European Investment Bank and energy
research and innovation, which, in my opinion, still does not receive
sufficient attention in our region. A technological revolution is gradually
beginning in the energy sector, which will have a major impact on
the way energy is produced, transported and consumed. Our region
shouldn’t fall out of step with the world; we should pay much greater
attention than ever to developing innovative technologies.

What did experiences from past conferences show you?
Can they be in some way inspirational in the area of
further direction of energy?

Two energy identities exist in Europe, one in Western Europe
and the other in our region. As I mentioned, over the last roughly
40 years we have been in the process of an energy revolution that
will not only change the whole economy, but will also change the
way we use electricity or heat. The traditional scale of energy use is
changing significantly, which can be seen today. Likewise, the use of
energy from renewable sources. Natural gas and nuclear power have
a standard stable place in the energy mix of our country, but I don’t
think their share in the mix will grow. Since the financial crisis 10
years ago, we have witnessed a major phenomenon — we are growing
economically, but energy consumption is relatively stagnant. A lot
of new questions have come up that we should try to answer. For
example, what consequences for energy, and in particular household
consumption, will energy-active buildings have? What impact will it
have on networks and on systems of central heat and power supply?
It’s expected that over the next few years, EU legislation will change
with the goal of supporting energy-intensive buildings.

We in Slovakia are still addressing the question of energy-
passive buildings, while our neighbours in Austria are planning to
change the legislation from next year so that only energy-intensive
houses will receive building permits. Decentralization of energy
on the side of production and consumption can have consequences
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that we can’t even imagine at the moment. Traditional perceptions
of energy are receding, and modern technologies, research and
innovation will be ever more crucial, so we want to give it greater
space to our conference than we have so far.

You mentioned the fragmented opinion in Europe in

the field of energy. It’s not unified; everyone has their
own view of this...What influence does this have for our
country?

Nuclear power covers more than 30 percent of electricity
consumption in the EU. Some countries have abandoned nuclear
power in the past or plan to withdraw from it, but some of them later
reversed that decision. France has the largest share of the nuclear
power in its own electricity production. Slovak is in second place,
with an approximately 54% share. The choice of the energy mix
should remain the right of every EU member state. For example, in
Slovakia, electricity is generated mainly in nuclear power plants, of
which we have two —in Bohunice and Mochovce — and these are able
to provide more than half of the electricity produced.

The German government cabinet recently approved a plan
to accelerate the retreat from nuclear energy and reaffirmed a plan
to double renewable energy production to 35% by 2020. Poland has
consistently supported coal as the most prominent source, accounting
for more than 80 percent of energy supplies. Austria gets more than
56% of its electricity through hydroelectric power plants, and the
rest from thermal power plants. The Czech Republic in its concept
is counting on nuclear power to replace coal by 2040 as its primary
electric energy pillar.

It’s not yet entirely clear who is a clear visionary and leader

The traditional scale of using
energy is changing significantly.

in energy and what energy mix is the right one for the given country,
so we want to give space at the conference for such matters. We need to
be more open to the arguments of our partners from other countries,
and this applies in the opposite direction, and we need to find common
points of contact and not create unnecessary dividing lines...

The primary goal of the Energy Union project three years
ago was to complete the building of a unified energy
market in Europe. Is this question still “in play”?
According to European officials it’s important for the energy on which
the EU economy stands to be resilient, reliable, safe, more renewable,
sustainable and decentralized, and at its core stand educated consumers
who will behave sensibly and use energy resources economically thanks
to new technologies. This is the vision for all European countries. The
energy market is changing, and European legislation is responding
to it. But the process isn’t running as smoothly as many originally
expected. For example, in 2013 a lot was being said about creating
a regional gas market between the V4 countries, but on the basis
of regular discussions on this topic at our conference, I feel that the
original enthusiasm, also affected by the gas crisis in 2009, is falling.

But one thing is clear — Europe has to move towards a single
energy market, because this is a solution that is ultimately better for
everyone. The open question is how to make it happen in practice. And
this is something we want to discuss at our coming conference...
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The aim of the 12th year of the conference is to examine
the outlook for the creation of an Energy Union from the
viewpoint of the Visegrad Four countries. How do you
perceive this situation from the viewpoint of these
countries?

The Visegrad group is divided in several areas. We see a huge
shift in the field of energy between these countries regarding the
need to diversify energy sources. Differences in regulatory policies
are notably problematic — in some places energy prices (and in
particular for households) are subsidized, in others not, which
doesn’t create favourable conditions for the emergence of a single
energy market, since different rules cannot apply to it. The problem
is that some governments still look at energy as a component of their
social policy.

Since there are different methods of regulating energy
within the V4 countries, this also has a bearing on regional
electricity trading. The question remains: when and under what
conditions is it more advantageous to make expensive electricity
yourself at home or to import cheap electricity, and with what
investments and how to proceed to make it sustainable in the long
run. If electricity markets are interconnected, the producers who
produce cheaper and which have better regulatory conditions will
win. It is in the interests of the V4 group to promote coordinated
common requirements for preserving competitiveness, the security
of supply, fair prices for end consumers and sovereignty in choosing
the energy mix for each member state. And, of course, although the
path to this is still very long, an effort is being made to gradually
harmonize national regulatory policies.

Where do you see the greatest challenges in the field of
energy in the future?

The biggest challenge is the harmonization of regulatory policies,
which is necessary if we want to achieve the creation of a functionally
sustainable unified energy market. This is a key challenge for the
governments of the member states, including Slovakia. Every
country can’t be a superpower in electricity production — in the case
of creating a unified market — but we can already see the signs even
in the case of established trading zones: some states will be “winners”
and others will be defeated in terms of concentration of production.
A change in the approach to energy is necessary.

It’s not possible to maintain large-scale production capacity
while at the same time to re-price production in consequence of
a socially conceived regulatory policy. Under the conditions of EU
energy trade liberalization, production will be shifted to where it will be
cheaper. Countries with a “heavy” regulatory policy will increasingly
become importers of energy, and states with “light” regulatory policies
will become producers. It is simply necessary to decide what we want
to achieve in the long run and to adapt the energy policy to it. Every
EU member state, including the V4 countries, is resolving the same
dilemmas. At the same time, the common market is still a better
solution for all. Important compromises lie on the road to achieving
it. And the road to it leads them through discussion and better mutual
understanding. The purpose of our conference is to contribute at least
a little bit to this mutual understanding.

(editors)
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SPOJENIE AKADEMIKOV A ODBORNIKOV.
AJ TO PRINIESLA KONFERENCIA

ENERGETIKA 2018

Hlavnym cielom medzinarodného vedeckého podujatia ENEGETIKA 2018 bolo
nadviazanie a prehlbenie spoluprace, ako aj vymena informacii a skusenosti medzi
odbornikmi na energetiku z praxe, univerzit a vyskumnych pracovisk zo Slovenska

i zo zahranicia.

dnoch 5. —7. jana tohto roka sa v hoteli Sorea Hutnik v Tat-

ranskych Matliaroch vo Vysokych Tatrach uskutoc¢nilo

medzinarodné vedecké poduyjatice ENERGETIKA 2018.
Zisli sa tam ucastnici konferencii Energetika — Ekologia — Ekono-
mika 2018 (EEE), Riadenie v energetike 2018 (CPS) a Obnovitelné
zdroje energie 2018 (OZE). Organizatormi podujatia boli Slovenska
technicka univerzita v Bratislave, Narodné centrum pre vyskum
a aplikacie obnovitelnych zdrojov energie a Slovensky vybor Svetovej
energetickej rady.

Vymena skusenosti odbornikov na energetiku

Cielom vedeckého podujatia bolo stretnutie a zaroven vymena ska-
senosti odbornikov z akademickej a priemyselnej sféry zo Slovenska
1 zo zahranicia a nadviazanie, pripadne prehibenie jestvujucich
spoluprac. Medzi nosné témy podujatia patrilo riadenie, modelovanie
a simulacie v energetike, spojenie ekondmie, ekologie a efektivnosti
v energetike s presahom do oblasti, ako je napriklad svetelnd tech-
nika ¢1 energeticka osveta, dalej samostatna cast tvorila jadrova
energetika a problematika prenosu a rozvodu elektrickej energie.
Témami konferencii bolo aj vyuzitie biomasy a zhodnocovanie
odpadov z polnohospodarskej ¢innosti €1 vyuzitie slnec¢nej energie.
Podujatia sa ztcastnilo 196 slovenskych a zahrani¢nych odbornikov
zo sektora energetiky a technického priemyslu, ako aj zastupcovia
Ministerstva skolstva, vedy, vyskumu a Sportu SR, prevadzkovatelov
prenosovych a distribu¢nych sustav, vyrobcov elektriny a obchod-
nikov s elektrinou.

Zaujimavi rec¢nici a hostia na konferencii

Prvy prihovor na medzinarodnom vedeckom podujati ENERGE-
TIKA 2018 patril predsednicke organiza¢ného vyboru podujatia
pani doc. Ing. Zanecte Eleschovej, PhD., ktora privitala vzac-
nych hosti a zazelala castnikom kvalitné prednasky, podnetné
diskusie a prijemne straveny cas. Nasledujicim re¢nikom bol
dekan Fakulty elektrotechniky a informatiky Slovenskej technickej
univerzity (STU) v Bratislave prof. Dr. Ing. Milo§ Oravec, ktory
v prihovore poukazal na délezitost a postavenie energetiky v ramci
hospodarstva a jej tzke prepojenie s inymi vednymi odbormi.
Garant podujatia prof. Ing. Frantisek Janicek, PhD. a riaditel
Ustavu elektroenergetiky a aplikovanej elektrotechniky na Fakulte
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Otvaraci ceremonial podujatia (na fotografii zlava: prof. Janicek, prof. Oravec,

doc. Belan a prof. Cirak (foto P. Kadlec;]

-

Plenarne prednasky - pohlad na ué¢astnikov. (foto M. Kukucka)

elektrotechniky a informatiky STU v Bratislave oficidlne otvo-
ril podujatie a nadviazal na predrecnikov a spomenul niektoré
historické milniky, ktoré si v roku 2018 v stavislosti s energetikou
pripominame. U¢astnikom priblizil histériu podujatia a vyjadril
potesenie nad tematickou réznorodostou prednasok na podujati.
V zavere prihovoru poprial v§etkym pritomnym mnoho kvalitnych
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poznatkov, plodnych diskusii a nastartovanie novych spoluprac
a kolegidlnych vztahov.

Prispevky prednasajucich priniesli podnetné témy

V ramci plenarnych prednasok pocas slavnostného otvorenia podu-
jatia zaznel prispevok Ing. Frantiska Pecha zo Slovenskej elektrizac-
nej prenosovej sustavy, a. s., o riadeni sstav v meniacej sa Eurdpe.
Prof. Miroslav Zeman z Delft University of Technology v Holandsku vo
vystipeni oboznamil Gcastnikov s viziami a budicnostou fotovoltiky,
vlastnym vyskumom a predstavil viziu tesnejsej integracie fotovoltiky
do energetickej siete. Ing. Mério Sotter zo spolo¢nosti Vichodoslo-
venska distribu¢na, a. s., naznacil stcasné trendy a vyzvy pri pre-
vadzkovani distribu¢nej sustavy. Kolektiv autorov doc. Juraj Wagner
(Ministerstvo skolstva, vedy, vyskumu a Sportu SR), prof. Frantisek
Janicek, doc. Anton Belan (Fakulta elektrotechniky a informatiky STU
v Bratislave), Ing. Peter Chochol (Atos I'T' Solutions and Services, s. r. 0.)
a Ing. Peter Liska (VUJE, a. s.) vystapili so spolocnou prednaskou.
Doc. Wagner predstavil koncepciu statnych programov ako nastro-
ja na podporu vedy a vyskumu. Dalif re¢nici predstavili jednotlivé
vyskumné smery, ktoré bude tento program pokryvat. Poslednym
prednésajacim v ramci plenarnych prednasok bol Ing. Tomas Kralik
z Fakulty elektrotechnickej CVUT v Prahe. V prispevku sa venoval
téme podpory obnovitelnych zdrojov energie v CR od pociatku az
po dnesok.

Slavnostné odovzdavanie oceneni

Po odbornom zaciatku podujatia nasledovalo uz tradi¢né udelovanie
oceneni Osobnost elektroenergetiky vyznamnym osobnostiam ener-
getiky na Slovensku a udelovanie oceneni za najlepsie doktorandské
prace prezentované na podujati. Tento rok si ocenenia Osobnost
elektroenergetiky prevzali Ing. Radoslav Haluska za zasluhy o roz-
voj a propagaciu elektroenergetiky na Slovensku, Ing. Peter Liska
za zasluhy o rozvoj elektroenergetiky a vedeckovyskumnej spoluprace
v oblasti jadrovej energie, Ing. Jan Ostrovsky za celozivotné dielo
a zasluhy o rozvoj elektroenergetiky v odbornej a sirsej verejnosti,
Ing. Frantisek Pecho za celozivotné dielo a zasluhy o rozvoj elek-
troenergetiky v odbornej a $irsej verejnosti a Ing. Fridrich Téth
za celozivotné dielo a zasluhy o rozvoj elektroenergetiky v odbornej
a Sirsej verejnosti.
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Osobnosti elektroenergetiky (na fotografii sprava: Ing. Fridrich Téth, Ing. FrantiSek

Pecho, Ing. Jan Ostrovsky, Ing. Radoslav HaluSka a Ing. Peter LiSka).

(foto J. Bendik)

Ocenenie za najlepsie doktorandské prace si prevzali
Ing. Petra Strizincova z Fakulty chemickej a potravinarskej techno-
logie STU v Bratislave za prispevok Isolation of Phenolic Compounds
from Spruce Bark, Ing. Adéla Holasova z Fakulty elektrotechnickej
CVUT v Prahe za prispevok Energy Literacy in the Czech Republic
a Ing. Vaclav Muzik z Fakulty elektrotechnickej ZCU v Plzni za pri-
spevok Safety Assessment Methods for Decision-Making During Emer-
gency Operation States in the Power Grid — ETA.

Odborny program doplnili prednasky i rokovania

Druhy den boli na programe rokovania a prednasky v jednotlivych
sekciach konferencii EEE (Energetika, ekologia a efektivnost, Jadrova
energetika), CPS (Riadenie v energetike) a OZE (Biomasa). Pocas zave-
re¢ného dna pokracoval program podujatia v sekciach vsetkych troch
konferencii EEE (Prenosové a distribu¢né systémy), CPS (Matematické
modelovanie a simuldcie) a OZE (Biomasa).

Ing. Milan Perny, PhD., Mgr. Miriam Szabovd, Slovenskd technickd univerzita

Bratislava, (red)
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AN ASSOCIATION OF ACADEMICS
AND PROFESSIONALS BROUGHT BY
THE CONFERENCE ENERGETIKA 2018

The primary aim of the international scientific event ENEGETIKA 2018 was the
establishing and deepening of cooperation, as well as the exchange of information
and experiences, between energy experts from practice, universities and research

workplaces in Slovakia and abroad.

ské Matliare in the High Tatra Mountains the international
scientific event ENERGETIKA 2018 took place. Participants
in the conferences Energy — Ecology — Economy 2018 (EEE),Control
of Power Systems 2018 (CPS) and Renewable Energy Sources 2018
(RES) attended. The event organizers were the Slovak University

l Yrom 5 — 7 June of this yearat the Hotel Sorea Hutnik in Tatran-

of Technology in Bratislava,the National Centre for Research and
Development of Renewable Energy Sources and the Slovak Com-
mitteeof the World Energy Council.

Exchange of experiences of energy experts

The aim of the scientific event was to meet and at the same timeto
exchange the experiences of experts from the academic and industrial
spheres from Slovakia and abroad and to establish or deepen the
existing cooperation. Among the primary topics of the event were
management, modelling and simulation in energy, the connection of
the economy, ecology and energy efficiency with areas such as lighting
technology and energy education; further an independent part con-
sisted in nuclear energy and electricity transmission and distribution.
Conference topics also included the use of biomass and the recovery of
waste from agricultural activity or the use of solar energy. The event
was attended by 196 Slovak and foreign experts from the energy and
technology industrial sectors as well as representatives of the Ministry
of Education, Science, Research and Sport of the Slovak Republic,
operators of transmission and distribution systems as well as electricity
producers and electricity traders.

Interesting speakers and conference guests

The first speech at the international scientific event ENERGETIKA
2018 was delivered by the chairman of the organizing committee of
the event, Mrs. doc. Ing. Zaneta Eleschov4, PhD, who welcomed the
special guests and wished the participants enjoyment of the high-qu-
ality lectures and exciting discussions and a pleasant time. The next
speaker was the Dean of the Faculty of Electrical Engineering and
Computer Science of the Slovak University of Technology (STU) in
Bratislava, prof. Dr. Ing. Milos Oravec, who in his address pointed out
the importance and position of energy within the economy and its close
connection with other leading departments. The sponsor of the event,
prof. Ing. Frantisek Janicek, PhD., and the Director of the Institute
of Electrical Power Engineering and Applied Electrical Engineering
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Awarding of students for the best doctoral work (in the photo, from the left:

Ing. Vaclav Muzik, Ing. Petra Strizincova, Ing. Adéla Holasova). (photo P. Kadlec)
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Industrial partners of the event presented their projects in the conference spaces (in

the photograph, Ing. Jozef Svantner with the presentation of intelligent lighting from

the company SLOS, s.r. 0.). (photo M. Kukué&ka)

at the Faculty of Electrical Engineering and Computer Science of
the STU in Bratislava officially opened the event and linked to the
pre-speakers, mentioning several historic milestones that we recall
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in the energy sector in 2018. The participants were presented with
the history of the event and expressed their pleasure in the thematic
diversity of the event lectures.In the final speech, he wished all present
a great amount of high-quality knowledge, fruitful discussions and the
starting of new cooperation and collegial relationships.

Contributions of lecturers brought

stimulating subjects

In the scope of the plenary lectures during the ceremonial opening of
the event, one contribution came from Ing. Frantisek Pecha from the
company Slovenska elektrizacnaprenosova sustava, a. s., on the mana-
gement of such systems in a changing Europe. Prof. Miroslav Zeman
from Delft University of Technology in the Netherlands presented parti-
cipants with a visionand the future of photovoltaics andhis own research
and presented the vision of closer integration of photovoltaics into the
energy network. Ing. Mério Sotter from the company Vychodosloven-
ska distribu¢na, a. s., noted the current trends and challenges in the
operation of a distribution system. A collective of authors, doc. Juraj
Wagner (Ministry of Education, Science, Research and Sports of the
Slovak Republic), prof. Frantisek Janicek, doc. Anton Belan (Faculty of
Electrical Engineering and Informatics, ST'U in Bratislava), Ing. Peter
Chochol (Atos IT Solutions and Services, Ltd.) and Ing. Peter Liska
(VUJE, a. S.),presented a joint lecture. Doc. Wagner introduced the
concept of state programs as an instrument for supporting science and
research. Additional speakers presented the individual research direc-
tions that this program will cover.The last speaker in plenary lectures
was Ing. Tomas Kralik from the Faculty of Electrical Engineering of the
Czech Technical University in Prague. In his contribution he devoted
himself'to the topic of support of renewable energy sources in the Czech
Republic from the beginning to the present day.

Award ceremony
After the professional start of the event, the now traditional awarding
of the Electricity PersonalityAward to major personalities in energy
in Slovakia, followed by the awarding of the best doctoral theses pre-
sented at the event.This year, the Electricity Personality Awardwent
to Ing. Radoslav Haluska for credit in thedevelopment and promo-
tion of electric power in Slovakia;to Ing. Peter Liska for credit in the
development of electric power engineering and scientific cooperation
in the field of nuclear energy; to Ing. Jan Ostrovsky for a lifetime of
work and credit for the development of electric power engineering
in the professional and the wider public; to Ing. Frantisek Pecho for
a lifetime of work and credit for the development of electric power
in the professional and wider public; and to Ing. Frederick Té6th for
alifetime work and credit for the development of electric power in the
professional and wider public.

The award for the best doctoral theses were received by
Ing. Petra Strizincova from the Faculty of Chemical and Food Tech-
nology, STU in Bratislava, for the contribution Isolation of Phenolic

SLOVAK ENERGY ANNUAL 2018

Ing. Petra Strizincova during presentation of her contribution titled ,Isolation

of Phenolic Compounds from Spruce Bark“. RES Conference, section Biomass.

(photo P. Kadlec)

Compounds from Spruce Bark;Ing. Adéla Holasova from the Faculty
of Electrical Engineering of the Czech Technical University in Pra-
gue for the contribution Energy Literacy in the Czech Republic; and
Ing. Vaclav Muzik from the Faculty of Electrical Engineering of the
University of West Bohemia in Pilsen for the contribution Safety Asses-
sment Methods for Decision-Making During Emergency Operation
States in the Power Grid - ETA.

Lectures and discussions supplement

the professional program

The program on the second day included discussions and lectures in
individual sections of the conference: EEE (Energy, Ecology and Effi-
ciency, Nuclear Energy), CPS (Control of Power Systems) and RES
(Biomass).During the final day the program of events continued in the
section of all three conferences: EEE (Transfer and distribution systems),
CPS ( Mathematical modelling and simulations) and RES (Biomass).

Ing. Milan Perny, PhD., Mgr. Miriam Szabovd, Slovak University of Technology
Bratislava, (editorial staff)
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2018 — ROK NEVYUZITYCH

PRILEZITOSTI?

' zdruzenie
dodavatelov

energii

Ak bol rok 2017 revoluciou v slovenskej energetike, ¢o sa tyka vymeny vedenia
Uradu pre regulaciu sietovych odvetvi, zintenzivhenia komunikacie Ministerstva
hospodarstva SR s odbornou verejnostou ¢i zvySenia osvety o koncovej cene
elektriny ako désledku chaosu s cenami distribucie elektriny, rok 2018 mohol byt
prirodzene nadvazujucou evoluciou. Vyuzili sme tuto prilezitost?

a zaciatku roka 2018 lezalo na stole viacero dolezi-

tych tém. Medzi nimi napriklad odplata dodavatelov

za inkasné sluzby v prospech ostatnych acastnikov trhu
s elektrinou, novelizacia délezitého zakona o podpore elektriny
z obnovitelnych zdrojov energie, novelizacia zakona o energe-
tike ¢1 aktualizacia regula¢nych vyhlasok. Lepsie nez $tddiom
legislativy si vSak podmienky podnikania v dodavke elektriny
a plynu zhrnieme na zaklade praktickej skisenosti a merateInych
ukazovatelov.

Iba formalna liberalizacia trhu nestaci

Existuje niekolko zakladnych ukazovatelov, medziro¢nym porov-
nanim ktorych si mézeme rychlo a jednoducho odpovedat, ¢i sa
trh rozvija, stagnuje alebo upada. Pomézu nam v tom napriklad
data z vyroénych sprav Uradu pre regulaciu sietovych odvetvi
(URSO).

Porovnajme si teda napriklad vyvoj trhovych podielov
jednotlivych podnikatelov na trhu dodavok energii domacnostiam
amalym podnikom, ktory je v podmienkach SR cenovo regulovany.
Retailovy trh mozno zjednodusene pokladat za ukazovatel miery
rozvoja hospodarskej sutaze ako takej: liberalizuje sa spravidla ako
posledny, maloobchodny odberatel je najkonzervativnejsi a aj zvy-
Sovanie osvety o prinosoch a rizikach liberalizacie sa deje na strane
velkych firemnych odberatelov skor. Ak jednotlivé tradi¢né ener-
getiky budeme povazovat za dominantnych hracov samostatne
iba v dodavke tej komodity, ktort dodavaja historicky, medzirocné
porovnanie 2016 a 2017 je nasledovné:

SUHRNNE TRHOVE PODIELY

Rok Rok

DOMINANTNYCH HRAGOV Imena
V DODAVKE , TRADIGNEI Komopiry 2016 2017

Dodévka elektriny domacnostiam 85,10 % | 82,23 % | -2,87 %
Dodavka elektriny malym podnikom | 81,68 % | 72,22 % | -9,46 %
Dodavka zemného plynu

domAcnostiam 68,58 % | 66,93 % | -1,65 %
Dodavka zemného plynu malym

podnikom 15,31% | 78,98 % | +3,67 %

Tabulka: podla dat z vyroénych sprav URSO za roky 2016 a 2017
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Naprvy pohlad sazda, ze s vynimkou dodavky plynu v segmen-
te malych podnikov podiel niekdajsich monopolov medziro¢ne poklesol,
1ked stthrnné podiely dominantov ostavaju nadalej velmi vysoké.

Ak sa pozrieme na porovnanie inak a do skupiny dominantov
v elektrine okrem ZSE, SSE a VSE zahrnieme aj niekdajsi plynarensky
monopol SPP a sucasne za dominantnych hracov na trhu s plynom
budeme okrem SPP povazovat i obchodnikov patriacich do portfolii
regionalnych energetik ZSE, SSE a VSE, pontika sa iny obraz.

SUHRNNE TRHOVE PODIELY

DOMINANTNYCH HRACOVV DODAVKE A1 A% Zmena
ELEKTRINY A PLYNU SPOLOCNE

Dodévka elektriny domacnostiam 90,98 % | 89,38 % | -1,60 %
Dodavka elektriny malym podnikom | 81,68 % | 72,22 % | -9,46 %
Dodavka zemného plynu

domacnostiam 90,41% | 90,34 % | -0,07 %
Dodavka zemného plynu malym

podnikom 92,46 % | 96,16 % | +3,70 %

Tabul'ka: podla dat z vyroénych sprav URSO za roky 2016 a 2017

Skupinu dominantnych hracov sme rozsirili na zaklade predpo-
kladu, Ze ak dominant v jednej komodite disponuje zdkaznickym kmenom
arozvinutou obchodnou infrastruktirou, jeho vstup a pésobenie na trhu
s dodavkou ,.tej druhej* komodity st vyrazne jednoduchsie v porovnani
s konkurentom, ktory na energetickom trhu v minulosti nep6sobil.

V takomto pripade vidiet, Ze sthrnny trhovy podiel niekdaj-
sich monopolov ostava viac-menej nemenny a ak dochadza k zmene
dodavatela energie na odbernom mieste v domacnosti alebo malom
podniku, s vysokou pravdepodobnostou pojde o prechod od jedného
dominanta k inému. Pre dodavatelov energii mimo tradi¢nych energetik
s majetkovou ti¢astou Statu je trh de iure otvoreny uz viac nez dekadu,
avsak z hladiska obchodnych prilezitosti sa zdd, ako keby sa po miernom
avodnom rozvolneni v ostatnom obdobi de facto skor uzatvaral.

Vynimkou moze byt trh s dodavkou elektriny malym pod-
nikom, kde doslo k obdobne vyraznému poklesu sthrnného trhového
podielu dominantov v prvom aj druhom type porovnania. Z vyro¢nych
sprav URSO vyplyva, Ze sa pod to podpisal medziro¢ny rapidny narast
porttolia dodavatela Utylis (dcéra ceskej spolocnosti Utylis Energie).
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Ako by mohlo vyzerat porovnanie po skonceni roka 2018?
Statistiky bud pravdepodobne este viac naklonené v prospech sihrnné-
ho trhového podielu niekdajsich monopolov. Na konci roka 2017 totiz
spolocnost CEZ Slovensko odisla z cenovo regulovaného segmentu
odberatelov elektriny a plynu, pricom zakaznicky kmen nadobudli
obchodnici zo skupiny VSE. Z hladiska trhovych podielov sa tak do por-
tfélia dominantov vratilo na trhu s elektrinou zhruba 2,4 % dodavok
vsegmente domacnostia 2,3 % v segmente malych podnikov. V obchod-
nych kuloaroch sa tiez $pekuluje o odchode dalsieho hraca z regulované-
ho segmentu. Ak by sa tak stalo a zakaznici by opat skoncili u niektorého
z dominantnych dodavatelov, na zaciatku roka 2019 bude sthrnny
podiel niekdajsich monopolov len o malo nizsi ako 100 % v segmente
domacnosti v dodavke oboch komodit a v segmente malych podnikov
v dodavke plynu. V dodavke elektriny malym podnikom by sthrnny
trhovy podiel dominantov zrejme prekrocil 80 %, ¢o je tiez samo osebe
vysoké ¢islo, ak o slovenskom trhu hovorime ako o liberalizovanom.

Otvorenou otazkou do budtcna tiez ostava, aky vplyv na trh
ahospodarsku sutaz na Slovensku bude mat sirsia vzajomna konsolidacia
aktivit nemeckych koncernov E.ON a innogy (nickdajsic RWE), ktoré
maju vlastnicke podiely (49 %) v regionalnych energetikach ZSE a VSE.

Vjuli 2018 sa na domacom trhu objavila informacia o postup-
nom ukoncovani podnikania pobocky jedného zo zahrani¢nych obchod-
nikov s plynom. Nejde len o cenovo regulovany segment, ale o pésobenie
na trhu ako takom. Dévodov ma byt hned niekolko, od preregulovaného
prostredia a byrokratického zatazenia cez neprimerané sutazné pod-
mienky zvyhodnujace cast Gcastnikov trhu s elektrinou a plynom na tkor

Hoci je trh pre dodavatelov

energii mimo tradiénych energetik
s majetkovou ucastou statu de iure
otvoreny viac ako 10 rokov,

de facto sa v ostathom Case
uzatvara a ponuka ¢oraz menej
obchodnych prilezitosti.

ostatnych az po ekonomickt neatraktivnost vyplyvajicu z tunajsich
podmienok. V segmente domacnosti a malych podnikov je ekonomika
priamo definovana regulatorom, v segmente neregulovanych odbe-
ratelov je rozhodujtca obchodna a cenova politika dodavatelov, ktori
s ohladom na svoj trhovy podiel konaju ako ,,price-setter*.

ZasadnejsSie zmeny v regulacii su nateraz v nedohladne

VysSie opisana situdcia napoveda, ze iba formalna liberalizacia trhu nesta-
¢i. Okrem odpisania téz z eurdpskych smernic do zakonov je potrebné
zatraktivnit podnikatelské prostredie ako také. Stabilné ceny energii boli
a budu velmi silngym pokusenim pre akukolvek politicki reprezentaciu.
Bez ohladu na to vSak treba vnimat vseobecny eurdpsky trend posunu
ulohy dodévatela elektriny a plynu do novej tlohy dodavatela sluzieb.
Prevadzka technickej infrastruktiry ostane 1 v budicnosti v kompetencii
prirodzenych monopolov — prevadzkovatelov prenosovych a distribuc-
nych ststav a plynarenskych sieti. Na druhej strane, dodavka energie
do odberného miesta je obchodno-administrativna ¢innost. Ak firma
tradi¢ne podnikajica v tejto ¢innosti zvlada zabezpecit a vyfakturovat
cenu jednej sluzby, nie je dovod, aby nezvladla dodavku dalsich sluzieb,
ktoré sa viac ¢1menej s energetikou spajaja. V idealnom scenari by dokonca
mala hladat synergie v poskytovani viacerych sluzieb stcasne.
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Aby sa vSak nieco takéto udialo, je potrebné prehodnotit
celkové nastavenie pravidiel v energetike, v odbornom slovniku nasta-
venie regulacie. Na Slovensku si pod regulaciou prvoplanovo pred-
stavujeme cenovu regulaciu segmentu zraniteInych odberatelov. Nie
uplne spravne. Téma je ovela komplexnejsia a nepomerne viac bariér
pre rozvoj hospodarskej sutaze generuje necenova (vecnd) regulacia.

Stale otvorenou je napriklad tprava odplaty dodavatelov
elektriny a plynu za vykon fakturécie a inkasovanie tarif v prospech
distribatorov a OKTE. Od roku 2016 sa k téme vyjadril uz zrejme
kazdy acastnik trhu, ministerstvo hospodarstva (MH SR) aj URSO.
Minuly rok dokonca i Protimonopolny trad SR v liste ministrovi
hospodarstva a predsedovi URSO konitatoval existenciu tychto
bariér, braniacich rozvoju hospodarskej sataze. Na konci jari 2018
sa ucastnikom trhu s elektrinou podarilo néjst isti mieru konsenzu,
avsak v legislative zatial tato systémova bariéra odstranend nebola.

Eurépska komisia predstavila v zavere roka 2016 stbor novych
pravidiel pre trh s elektrinou, znamy ako ,,zimny energeticky balik*.
Posunutie tradicnej roly odberatela elektriny do pozicie ,,prosumera‘
(odberatela 1 vyrobcu sucasne), kladenie dérazu na manazment strany
spotreby elektriny ¢i vyzdvihovanie vyznamu kvality dat o tokoch elektriny
zasadnejsie ovplyvnia aj podnikanie dodéavatelov. Cena elektriny bez
ohladu na to, ¢i tecie k odberatelovi alebo spiat do ststavy, by sa mala ¢o
najviac priblizovat k trhovej hodnote. To v principe vylucuje plosni cenova
regulaciu ako nastroj ochrany spotrebitela a Gplna cenova deregulacia
komodity je preto priamo zakomponovana v navrhu zimného balika.

Nateraz nevyuzité Sance
Na slovenskom trhu s elektrinou tak existuje silny protiklad. Na jednej
strane vladna reprezentacia a regulacny urad upeviuja rolu regu-
lacie ako takej (vratane udrziavania stavu plosnej cenovej regulacie
segmentu domacnosti a malych podnikov, ktorych regulac¢ny zakon
bez adresné¢ho rozlisovania vnima ako ,,zraniteInych odberatelov®),
na druhej strane deklaruji snahu rozvijat aj retailovy trh s energiou.
Navyse v niektorych otazkach sme dalej ako napriklad nasi susedia.
Zavsetky spomenme najméd uz zavedeny legislativny ramec pre insta-
laciu inteligentnych meracich systémov (IMS) v odbernych miestach
na trovni nizkeho napétia vratane odbernych miest v domacnostiach.
Do konca roka 2020 by malo byt takychto instalacii takmer 400-tisic.
Jenaskodu, ze na Slovensku nepracujeme s legislativou hlbsie
ako len formalne. Aj uz spomenuté IMS st napriklad jednym z pred-
pokladov pre budicu efektivnu implementaciu zimného balika. Ak
ostaneme v pritomnom case, IMS ndm uz dnes generuj data o spotrebe
aich analyzou je mozné prist k zasadnym zisteniam, ktorych spravnou
implementaciou by sme sic¢asnud regulaciu vedeli posunat smeromk ,lep-
Sej regulacii®. V kontexte tohto ¢lanku za vsetky spomenme napriklad
popretie tézy o jednoznacnej vyhodnosti cenovo regulovaného produktu
dodavky elektriny domacnostiam. Data preukazuju, ze velka skupina
odberatelov moze variabilnou tarifikaciou usetrit. Z pohladu dalsej
skupiny (najmé tradi¢ne dvojtarifnych odberatelov, ktori elektrinou
vykuruj) by deregulovana cena mohla znamenat ekonomicky zrealnent
cenu, pricom rozdiely s minimélne, nepredstavuja problém z hladiska
udrzania socialneho Standardu, ale nepochybne st jednou z odpovedi
na uz nacrtnuta uzavretost trhu pre novych aktérov.

Michal Hudec, predseda {druzenia doddvatelov energii ({DE)
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2018: A YEAR OF WASTED

OPPORTUNITIES?

' zdruzenie
dodavatelov

energii

If 2017 saw a revolution in Slovak energy regarding the change of management of the
Regulatory Office for Network Industries, the intensification of communication of the
Ministry of Economy of the Slovak Republic with the professional public or the increase in the
end price of electricity as a result of chaos with electricity distribution prices, 2018 could be

a natural consequence of that evolution. Did we take advantage of this opportunity?

t the beginning of 2018, several important topics were on
Athe table. These include, for example, the reimbursement of

suppliers for collection services on behalf of other electricity
market participants, an amendment to an important law on the support
of electricity from renewable energy sources, an amendment to the
Energy Act or the updating of regulatory notices. Better than studying
the legislation, however, we will summarize the conditions for doing
business in the supply of electricity and gas summarised on the basis of
practical experience and measurable indicators.

Only formal liberalization of the market is not enough
A few basic indicators exist, the year-on-year comparison of which
will quickly tell us whether the market is developing, stagnating
or falling. For example, we can use data from the Annual Reports
of the Regulatory Office of Network Industries (RONI).

Let’s compare, for example, the development of the market
shares of individual businesses on the energy supply market for households
and small businesses, which are regulated in Slovakia. The retail market
can be seen as a simple indicator of the measure of development of
economic competition as such: it is generally liberalized last; the retail
consumer is the most conservative, and increasing education on the
benefits and risks of liberalization occurs on the part of large corporate
customers earlier. If we consider individual traditional energy industries
as the dominant players independently, only in regard to the supply of

the commodity they historically supply, the year-to-year comparison of
2016 and 2017 is as follows:

SUMMARY MARKET SHARES OF YEAR YEAR

DOMINANT PLAYERS IN THE SUPPLY 2016 2017

OF “TRADITIONAL” COMMODITIES

Supply of electricity to households 8510% | 82,23% | -2,87 %
Supply of electricity to small businesses | 81,68 % | 72,22 % | -9,46 %
Supply of natural gas to households | 68,58 % | 66,93 % | -1,65 %
Supply of natural gas to small businesses | 75,31 % | 78,98 % | +3,67 %

Table: according to data from the annual reports of RONI for 2016 and 2017

At first glance, it seems that, with the exception of the supply of gas in
the small business segment, the share of former monopolies has declined

SLOVAK ENERGY ANNUAL 2018

year on year, even though the aggregate shares of dominant positions
remain very high.

If we look at the comparison otherwise, and in the dominant
group of electricity suppliers, aside from ZSE, SSE and VSE, we include
the former SPP gas monopoly and at the same time for the dominant
players on the gas market, aside from SPP, we consider traders belonging
to the regional power plants ZSE, SSE and VSE, another picture emerges.

SUMMARY MARKET SHARES OF

DOMINANT PLAYERS INTHESUPPLY  TCR - YER

OF ELECTRICITY AND GAS TOGETHER

Supply of electricity to households 90,98 % | 89,38 % | -1,60 %
Supply of electricity to small businesses | 81,68 % | 72,22 % | -9,46 %
Supply of natural gas to households | 90,41 % | 90,34 % | -0,07 %
Supply of natural gas to small businesses | 92,46 % | 96,16 % | +3,10 %

Table: according to data from the annual reports of RONI for 2016 and 2017

We have expanded the group of dominant players on the
assumption thatif dominance in one commodity makes available a customer
base and a developed business infrastructure, its entry and market presence
in the “other” commodity market is significantly easier compared with
a competitor who didn’t work on the energy market in the past.

In this case, it can be seen that the aggregate market share of the
existing monopolies remains more or less unchanged, and if a change did
occurin the energy supplier at a home or small-business location, with high
probability this was a transition from one dominant firm to another. For
suppliers of energy outside of the country’s traditional state-owned energy
markets, the market de jure has been open for more than a decade now, but
in terms of business opportunities, it seems, after a moderate introductory
liberalization, to have de facto been closed down in the rest of the period.

An exception could be the electricity supply market for small
businesses, where a similarly significant decline has occurred in the
aggregate market share of the dominant companies in both the first and
second types of this comparison. The annual reports of RONI show that
behind this is the rapid year-on-year growth in the portfolio of the supplier
Utylis (a subsidiary of the Czech company Utylis Energie).

What would a comparison at the end of 2018 look like? The
statistics will probably be even more inclined towards the aggregate
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market share of the former monopolies. At the end of 2017, CEZ Slovensko
departed from the price-regulated segment of electricity and gas customers,
while the customer base was acquired by traders from the VSE Group.
Thus, from the viewpoint of market share, about 2.4 % of the supply
in the household segment and 2.3 % in the small business segment was
returned to the dominant players in the electricity market. In business
circles there is also speculation about the departure of another player from
aregulated segment. If this were to happen, and customers would again
end up with one of the dominant suppliers, at the beginning of 2019, the
aggregate share of the former monopolies would be only slightly less than
100% 1in the household segment supplying both commodities and in the
small businesses supply of gas segment. In the supply of electricity to small
businesses, the aggregate market share of the dominant companies would
have probably exceeded 80 %o, which is also a very high number, if we are
talking about the Slovak market as liberalized.

An open question for the future remains: how much impact
will the wider mutual consolidation of the activities of the German E.ON
and innogy (former RWE) companies, which have ownership (49 %) in
the regional energy sector of ZSE and VSE, have on the market and
economic competition in Slovakia?

In July 2018, information on the gradual closure of the branch
of one of the foreign gas traders appeared on the domestic market. This
was not just in regard to the price-regulated segment, it’s about working
on the market as such. There may immediately be several reasons,
from over-regulated environments and bureaucratic burdens, through
disproportionate competitive conditions, to favouring one portion of the
electricity and gas market participants at the expense of others, to the

For suppliers of energy outside

of traditional energy with partial state
ownership the market has been de jure
open for more than a decade now.

economic scarcity resulting from local conditions. In the households and
small businesses segment, the economy is directly defined by the regulator;
in the segment of unregulated customers, the commercial and pricing
policy of suppliers who act as the “price-setter” is crucial.

More principle changes in regulation are currently not
foreseeable
The situation described above suggests that only formal liberalization of the
marketis not enough. Aside from putting reforms from European directives
into laws, it is necessary to make the business environment more attractive
as a whole. Stable energy prices have been and will continue to be a very
strong temptation for any political representation. Regardless, it’s necessary
to note the general European trend of shifting the role of the electricity
and gas supplier to the new role of the service provider. The operation of
the technical infrastructure will remain in the future in the competence of
natural monopolies — operators of transmission and distribution systems
and gas networks. On the other hand, the supply of energy to a distribution
pointis a commercial and administrative activity. If a company traditionally
doing business in this field can provide and invoice the price of one service,
there isno reason not to be able to supply other services that are more or less
connected with energy. In the ideal scenario, it has even sought out synergies
in providing multiple services at the same time.

However, in order for something to happen, it is necessary
to review the overall setting of the rules in the energy sector, in the
specialized glossary for setting regulation. In Slovakia, we are introducing
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price regulation to the segment of vulnerable customers. Not completely
correctly. The subject is far more complex and, by far, disproportionally
more barriers for the development of economic competition are generated
by non-price regulation.

The arrangement of payments for electricity and gas suppliers
for billing and charging for distributors and OKTE is still open, for
example. Since 2016, every market participant, as well as the Ministry
of Economy (MH SR) and RONI have already expressed their opinion
on this subject. Last year, even the Antimonopoly Office of the Slovak
Republic, in a letter to the Minister of Economy and the President of
RONT, stated the existence of such barriers preventing the development
of competition. At the end of spring 2018, electricity market participants
managed to find a certain degree of consensus, but legislation has not yet
removed this system barrier.

At the end of 2016 the European Commission introduced
a set of new rules for the electricity market, known as the “winter energy
package”. The shifting of the traditional role of the electricity consumer
to the position of “prosumer” (both a producer and customer at the same
time), putting emphasis on the management of the side of electricity
consumption or highlighting the importance of the quality of the data on
the electricity flows, will also influence the business of the suppliers. The
price of electricity, regardless of whether it flows to the customer or back
into the system, should be as close as possible to its market value. This
in principle excludes flat price regulation as an instrument of consumer
protection, and complete price deregulation of the commodity is therefore
directly embedded in the winter package design.

At the moment an unused opportunity
There is still strong opposition on the Slovak electricity market. On the one
hand, the government representation and regulatory authority consolidate
the role of regulation as such (including the maintenance of a flat-rate price
regulation for the households and small-business segments, which the
regulatory law perceives as “vulnerable customers” without perceiving
adifference between themy); on the other they declare their efforts to develop
the retail market energy. Furthermore, on some question, we are, for example,
already ahead our neighbours. Let’s mention out of all of them the already
established legislative framework for the installation of intelligent metering
systems (IMS) at low voltage supply points, including home delivery points.
By the end of 2020, there should be nearly 400-thousand such installations.
It is shame that in Slovakia we are not working with legislation
deeper than just on a formallevel. Even the already mentioned IMS are, for
example, one of the prerequisites for the future effective implementation of
the winter package. If we remain in the present, IMS is already generating
consumption data today, and by analysing it, it’s possible to come up with
the principle findings that with correct implementation could lead to a shift
in the current regulation towards “better regulation”. In the context of this
article, let’s mention, for example, the notion of a clear advantage of the
price-regulated product of electricity supply to households. The data show
thatalarge group of customers can save with variable pricing. From the point
of view of another group (especially the traditionally double-tariff customers
who heat with electricity), a deregulated price could mean an economically
real price, with minimal differences; they do not pose a problem in terms
of maintaining a social standard, but they are undoubtedly one of answers
to the described opacity of the market for new players.

Author: Michal Hudec, Chairman of the Association of Energy Suppliers
(English translation: RE-PUBLIC, s.r.0.)
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INTEGRACIA TRHU
S ELEKTRINOU

V ramci rozvoja organizovaného kratkodobého trhu s elektrinou je OKTE, a. s., ako
nominovany organizator trhu s elektrinou (NEMO) aktivha aj na eurépskej urovni.
Spolu so zahraniénymi partnermi pracuje na implementacii kltucovej legislativy

v oblasti rozvoja trhu, tzv. nariadenia CACM.

eho cielfom je vytvorenie jednotného prepojenia dennych

a vnutrodennych trhov v ramci Eurépskej tnie. V stcasnosti

patri medzi hlavné aktivity spolo¢nosti v tejto oblasti podiela-
nie sa na tvorbe potrebnej zmluvnej, organizac¢nej a rozhodovacej
struktary.

Dolezitou témou je v sucasnosti tiez implementacia sieto-
vého predpisu na udrziavanie vykonovej rovnovahy elektrizacnej
sustavy (Network Code on Electricity Balancing), ktory vstupil
do platnosti 18. decembra 2017. Okrem toho spolo¢nost OKTE
pozorne monitoruje aj legislativny vyvoj na eurdpskej pode, predo-
v$etkym v stvislosti s prerokovavanym balickom, ktory bude tvorit
tzv. ,,dizajn vnutorného trhu s elektrinou®.

Organizovany kratkodoby cezhraniény trh s elektrinou
Vyznam a jedinec¢nost organizovanych kratkodobych cezhra-
ni¢nych trhov s elektrinou v poslednych rokoch neustale rastie.
Organizovany kratkodoby cezhrani¢ny trh s elektrinou, ktory je
prevadzkovany formou implicitnej alokacie prenosovych kapa-
cit v spolupraci s prevadzkovatelmi prenosovych ststav a opera-
tormi narodnych trhov éeskej republiky, Slovenska, Madarska
a Rumunska, si nasiel svoje miesto v rdmci obchodovania s elek-
trinou a vyznamne prispieva k znizeniu rozdielov medzi cenami
v jednotlivych obchodnych oblastiach, k zjednoteniu obchodnych
a technickych parametrov a k efektivnejsiemu vyuzitiu pridelenych
prenosovych kapacit.

OKTE, a.s., je sicastou a ¢lenom viacerych projektov prepo-
jenia dennych a vnutrodennych trhov s elektrinou a aktivne presadzuje
zaujmy slovenského trhu v réznych profesijnych organizaciach nielen
v Slovenskej republike, ale aj v zahranici. Takto ziskané sktisenosti st
uplatnované v ramci organizécie priimplementacii novych pristupov,
postupov a riadenti jednotlivych klacovych ¢innosti.

Integracia dennych a vnutrodennych trhov

s elektrinou v EU

Od vstupu do platnosti nariadenia Komisie (EU) 2015/1222, kto-
rym sa stanovuje usmernenie na pridelovanie kapacity a riadenie
pretazenia (dalej ,,nariadenie CACM®), sa eurdpske trhy s elek-
trinou zacali vyrazne transformovat. Toto nariadenie so sebou
totiz prinieslo koncept jednotného prepojenia dennych a vnuatro-
dennych trhov s elektrinou v ramei EU a na jeho zaklade sa zacal
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proces $irsej integracie tychto trhov. Aby mohlo prepajanie trhov
pokracovat, doslo tiez k prehibeniu spoluprace medzi jednotlivymi
organizatormi trhov s elektrinou (tzv. NEMOs, z angl. ,,Nominated
Electricity Market Operator®), ktori spolupracuji na vyvoji, imple-
mentacii a prevadzke jednotného prepojenia trhov s elektrinou.
Bez spoluprace NEMOs na eurdpskej Grovni by integracia trhov
s elektrinou v planovanych eurépskych rozmeroch nebola mozna.

Spolo¢nost OKTE, a.s., bola uréena za nominované¢ho
organizatora trhu s elektrinou pre slovenskid obchodnt oblast
v roku 2015 na zéklade rozhodnutia Uradu pre reguldciu sie-
tovych odvetvi. V tejto funkciit OKTE, a. s., aktivne vystupuje
na medzinarodnej pode ako ucastnik réoznych projektov, ktoré
maju eurépske spolocenstvo posunut blizsie k jednotnému pre-
pojenému trhu s elektrinou.

V sucasnosti je v oblasti denného trhu v prevadzke tzv.
4M Market Coupling (4MMC), v ramci ktorého doslo k prepo-
jeniu slovenského, ceského, madarského a rumunského denného
trhu. Vyznam tohto prepojenia dokazuje tiez vyrazny narast zob-
chodovaného mnozstva elektriny v slovenskej obchodnej oblasti
na dennom trhu, ktoré v roku 2017 dosiahlo 12,7 TWh (historické
maximum od spustenia ¢esko-slovenského prepojenia do prevadzky
v roku 2009).

V budicnosti sa v stvislosti s nariadenim CACM oca-
kava vyrazne §irsie prepojenie dennych trhov v ramci EU veduce
k vytvoreniu jednotného prepojenia tychto trhov, ktoré by umoz-
nilo G¢astnikom trhu obchodovat elektrinu v ramci celej EU. Pre
naplnenie tohto ciela je nutné prepojit dva velké celky, v sicasnosti
fungujtce ako prepojené denné trhy — 4MMC a tzv. Multi Regional
Coupling (MRCQ), ktory zdruzuje krajiny zapadnej, severnej a juz-
nej Eur6py. NEMOs usilovne pracuji na vytvoreni kontraktualnej,
organizacnej a riadiacej Struktary, ktora by umoznila spustenie
jednotného prepojenia dennych trhov do prevadzky uz v horizonte
niekolkych rokov.

Spolo¢nost OKTE sa na tychto aktivitach priamo podiela
a pozitivne vnima velky pokrok, ktory sa podarilo dosiahnut pre-
dovsetkym pri priprave zmluvného ramca, ktory bude upravovat
vztahy ako medzi NEMOs navzajom, tak aj ich vztah s prevadz-
kovatelmi prenosovych ststav. Zmluvna a organizacna struktara
jednotného prepojenia dennych trhov v ramci EU by mala byt
finalizovana do konca roka 2018.
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Obrazok ¢. 1: Krajiny jednotného prepojenia dennych trhov

(Zdroj: ENTSO-E)

Vyznamny pokrok nastal aj v oblasti prepdjania vnutro-
dennych trhov. V prvej polovici jana 2018 bol do prevadzky spusteny
projekt XBID. Cielom projektu XBID, ktory bol prijaty ako zakladné
rieenie prepajania vnatrodennych trhov v ramei EU, je vytvorenie
jednotnej platformy pre kontinualne vnatrodenné obchodovanie.
Této platforma ma za ciel do budtcna priniest vyrazné benefity
pre ucastnikov trhu, ktori buda mat lepsiu moznost vyrovnat svoje
obchodné pozicie blizsie k realnemu ¢asu dodavky, pricom pontkat
a dopytovat mozu elektrinu v ramci celej EU. Na zaklade aspeiného
spustenia tohto projektu do prevadzky v niekolkych obchodnych
oblastiach sa za¢na pocas roka 2019 pristupové procesy v oblasti
pripojenia sa k tejto platforme aj pre ostatné obchodné oblasti.

Nariadenie, ktorym sa stanovuje usmernenie
o zabezpecovani rovnovahy v ststave
Integrécia trhov s elektrinou so sebou prinasa potrebu harmoni-
zovat pravidla naprie¢ Eurépskou tniou. Jednou z takych vyziev
je aj udrziavanie rovnovahy v elektrizacnej ststave v prostredi
coraz integrovanejsich a likvidnejsich trhov s elektrinou. Eurdpska
komisia preto prijala Nariadeniec Komisie (EU) 2017/2195 z 23. 11.
2017, ktorym sa stanovuje usmernenie o zabezpecovani rovnovahy
v elektrizacnej sustave (dalej len ,,nariadenie EBGL™), ktoré vstapilo
do platnosti 18. 12. 2017.

Spolo¢nost OKTE ako organizator kratkodobého trhu
s elektrinou zodpovedného za zictovanie odchylok na tizemi Sloven-
skej republiky aplikuje nariadenie EBGL v ¢astiach venovanych pra-
vidlam v oblasti za¢tovania odchylok. Z povinnosti, ktoré z nariadenia
vyplyvaji, bola na spolocnost OKTE delegovana povinnost podielat
sa na stanoveni podmienky pre subjekty zic¢tovania v ramci EU.

Spolo¢nost OKTE vypracovala navrh podmienok pre sub-
jekty zactovania v ramci Slovenskej republiky, ktory bol postupeny
na verejna konzultaciu a vysledny navrh podmienok pre subjekty
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zhétovania bol predloZeny na schvalenie Uradu pre regulaciu sietovych
odvetvi, ktory ma mandat podla nariadenia EBGL schvalit, upravit
alebo zamietnut predlozeny navrh podmienok pre subjekty z¢tovania.

Novy dizajn trhu s elektrinou v EU

V novembri 2016 predstavila Eurépska komisia legislativny balik
s nazvom Cist4 energia pre v§etkych Eurépanov. Tento balik celko-
vo obsahoval osem legislativnych navrhov a viacero sprievodnych
dokumentov. Cielom $tyroch legislativnych navrhov je zmena kon-
cepcie vnatorného trhu EU s elektrinou. Konkrétne st to: navrh
nariadenia o vnutornom trhu s elektrinou, revidovani smernica
o spolo¢nych pravidlach pre vnttorny trh s elektrinou, revidova-
né nariadenic o Agentare EU pre spoluprécu regulaénych orgé-
nov v oblasti energetiky (ACER), ako aj navrh nového nariadenia
o pripravenosti na rizika v sektore elektrickej energie. Z pohladu
organizacie trhu st klac¢ové naymi prvé dva navrhy.

Novym dizajnom trhu s elektrinou sa podla Komisie ulah-
¢i prechod EU na nizkouhlikové hospodarstvo. K tomuto procesu
by mal legislativny balik prispiet opatreniami, akymi st napriklad
narast tokov energie z obnovitelnych zdrojov, schémy subvencii,
prava na pristup do ststavy, rieSenia skladovania energie a regio-
nalna spolupréca.

Obsahom navrhu nariadenia o vnatornom trhu st nové
pravidla na zabezpecenie vhodnych podmienok na obchodovanie
s elektrinou v réznych ¢asovych rdmcoch, pricom kone¢nym cielom
je dosiahnut obchodovanie, ktoré bude blizsie k realnemu casu.
Tym sa umozni, aby sa v energetickych systémoch zvysil podiel
vyroby energie z obnovitelInych zdrojov. Novymi pravidlami tyka-
jacimi sa dispecingu a zodpovednosti za vyrovnavanie odchylok
sa obmedzi narusovanie trhu, ¢o by malo viest k mensiemu poctu
vynimiek v porovnani so sucasnostou.

Nariadenie tiez stanovuje zasady vytvarania ,,ponukovych
oblasti“ a harmonizuje pravidla odmenovania vyrobnych zariade-
ni za spristupniovanie kapacity vyroby elektriny prostrednictvom
kapacitnych mechanizmov s cielom zvladnut spotrebu v ¢ase §pic-

Balik pre Cist energiu obsahuje spolu
osem legislativnych stiborov:

Riadenie Energetickej inie

obnovitelnd elektrina
energia Styri stibory

11

Obrazok &. 2: Novy dizajn trhu ako stéast balika Cista energia

energetickd
efektivnost

(Zdroj: www.consilium.europa.eu)
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Rozvoj kratkodobého trhu s elektrinou
na Slovensku ma vyznamnu europsku
dimenziu, ktora bude uc¢astnikom trhu
poskytovat coraz vacsie moznosti

pre obchodovanie na hraniciach
slovenskej obchodnej oblasti.
Spolocnost OKTE je preto aktivnym
participantom na stretnutiach

na urovni NEMOs, ako aj v dalsSich
platformach. Proaktivny pristup

k projektom je klucovym prvkom,
vdaka ktorému je spolocnost OKTE
schopna adekvatne reprezentovat’
domace zaujmy na medzinarodnej
urovni.

ky. Doélezitym prvkom je, Ze nové zariadenia buda po roku 2025
opravnené na ucast v kapacitnych mechanizmoch len vtedy, ak ich
emisie budd nizsie ako 550 gramov CO,/kWh alebo ako 700kg
CO, v priemere ro¢ne na nainstalovany kW.

Navrh revizie smernice o spolo¢nych pravidlach pre vnatorny trh
s elektrinou nanovo upravuje predmet a rozsah pésobnosti smernice
s dorazom na centralne postavenie spotrebitela na trhu, posilnuje
uz existujuce prava spotrebitelov a zavadza ich nové prava, upra-
vuje fungovanie vnatorného trhu s elektrinou v EUa jeho hlavné
zasady, nayma vo vztahu k narodnym maloobchodnym trhom.
Smernica dalej stanovuje ciele prevadzkovatelom distribu¢nych
ststav na zabezpecenie flexibility ststav, integracie elektromobilov
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a dobijacich miest, spravu dat a skladovanie elektriny a dopifla

pravidla tykajace sa vzniku, rozsahu pravomoci, povinnosti a fun-
govania regulatorov.

Diskusia k baliku sa zrychli pocas rakaskeho predsednictva
v druhom polroku 2018, ktoré sa hlasi k vnatornému trhu ako k jedne;j
zo svojich priorit. Na jesen 2018 by sa mali zacat tzv. trialogy medzi
zakonodarnymi institaciami (Eurépskou komisiou, Eurépskym par-
lamentom a Radou EU zastipenou predsedajacim Rakuaskom), pocas
ktorych by sa ich zastupcovia mali zhodnat na finalnej podobe textov.
Podla odhadov je vSak ambiciézne predpokladat, ze by boli vietky
styri navrhy sfinalizované do konca roka 2018. Napriek tomu by
podla navrhu Komisie malo byt nariadenie o vntatornom trhu s elek-
trinou platné uz od 1. januara 2020, preto je z pohladu organizatora
trhu s elektrinou potrebné analyzovat potencialne dopady na buduace
fungovanie trhu a prisposobit svoje ¢innosti novym pravidlam. Rov-
nako je nutné sledovat legislativny vyvoj aj pri ostatnych navrhoch,
ktoré m6zu mat na OKTE, a.s., potencialny dosah.

Zaver

Celkovo je mozné konstatovat, ze rozvoj kratkodobého trhu s elek-
trinou na Slovensku ma vyznamnu eurépsku dimenziu, ktora bude
Gcastnikom trhu poskytovat Coraz vacsie moznosti pre obcho-
dovanie na hraniciach slovenskej obchodnej oblasti. Spoloc¢nost
OKTE je preto aktivnhym participantom na stretnutiach na trovni
NEMOs, ako aj v dalsich platformach. Proaktivny pristup k pro-
jektom je klucovym prvkom, vdaka ktorému je spolo¢nost OKTE
schopna adekvatne reprezentovat domace zaujmy na medzina-

rodnej trovni.
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INTEGRATION OF THE
ELECTRICITY MARKET

In the scope of development of the organized short-term electricity market, OKTE,
as the nominated electricity market operator (hereinafter referred to as “NEMO”), is
also active on the European level. Together with foreign partners it is working on the
implementation of key legislation in the field of electricity market development, the

so-called CACM regulation.

he aim is the establishment of the single day-ahead

I and intraday coupling within the European Union.

At present the creation of necessary contractual,

organizational and decision-making structures ranks among
the main activities of the company in this area.

Another important issue at present is the implementation
of the Commission Regulation (EU) 2017/2195 of 23 November
2017 establishing a guideline on electricity balancing (hereinafter
referred to as “EBGL”). In addition to this, OK'TE is also closely
monitoring legislative developments at European level, especially
in relation to the currently negotiated package that will make up
the so-called “electricity market design”.

The organized short-term cross-border

electricity market

The importance and uniqueness of organized short-term cross-border
electricity markets has been steadily growing in recent years. An
organized short-term cross-border electricity market, operating
on the basis of implicit allocation of transmission capacities in
cooperation with transmission system operators and NEMOs in
the Czech Republic, Slovakia, Hungary and Romania, has found
its place in the electricity trade and contributes significantly to
a reduction in the disparities between prices in individual trading
areas, to unification of trading and technical parameters and towards
more efficient use of allocated transmission capacities.

OKTEis apartand a member of several coupling projects for
day-ahead and intraday electricity markets and has actively promoted
the interests of the Slovak market in various professional organizations
in Slovakia as well as abroad. Experience gained in this way has been
applied within the organization for implementing new approaches,
procedures and the management of individual key activities.

Integration of the day-ahead and intraday electricity
markets within the EU

Since the entry into force of Commission Regulation (EU)
2015/1222 establishing a guideline on capacity allocation and
congestion management (hereinafter referred to as the “CACM
Regulation”), European electricity markets have begun to undergo
a major transformation. This regulation introduced the concept
of the single day-ahead and intraday coupling within the EU and
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on the basis of which the process of wider integration of these
markets began. In order for market coupling to continue, there
had to be a deepening of cooperation between the individual
NEMOs that cooperate in the development, implementation and
operation of a single day-ahead and intraday coupling. Without
the cooperation of NEMOs on the European level, the integration
of electricity markets in the planned European dimensions would
not be possible.

OKTE was designated as the nominated electricity
market operator for the Slovak trading area in 2015 following the
decision of the Regulatory Office for Network Industries. In this
function, OKTE actively takes part in international projects that
help move the European community closer to a single integrated
electricity market.

Currently, in the day-ahead market, the so-called 4M
Market Coupling (hereinafter referred to as “4MMC”), bringing
together the Slovak, Czech, Hungarian and Romanian day-ahead
markets, is in operation. The significance of this market coupling
is also shown by a notable increase in the amount of electricity
traded in the Slovak trading area on the day-ahead market, which
reached 12.7 TWhin 2017 (a historical maximum since the start
of the Czech-Slovak coupling in 2009).

In the future, in relation to the CACM regulation, a much
wider coupling of day-ahead markets within the EU leading to the
establishment of the single day-ahead coupling that would enable
market participants to trade electricity across the EU is expected.
To achieve this aim, it’s necessary to merge two regions, currently
functioning as coupled day-ahead markets —4MMC and the so-called
Multi Regional Coupling (hereinafter referred to as “MRC”)
— which brings together the countries of Western, Northern and
Southern Europe. NEMOs are working hard to create a contractual,
organizational and governance structure that would enable the
launching of single day-ahead coupling within a few years.

OKTE actively participates in these projects and
views positively the great progress that has been made in the
preparation of a contractual framework for regulating relations
between NEMOs as well as their relationship with transmission
system operators. The contractual and organizational structure
of a single day-ahead coupling within the EU should be finalized
by the end of 2018.
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Figure no. 1: Countries of single day-ahead coupling
(Source: ENTSO-E)

Significant progress has also occurred in the area of
coupling of intraday markets. In the first half of June 2018, the
XBID project was put into operation. The aim of the XBID
project, which was adopted as the solution for the single intraday
coupling, is to create a unified platform for continuous intraday
trading. This platform has the aim of bringing significant benefits
in the future to market participants who will be better able to
balance their trading positions closer to real-time delivery and to
offer and demand electricity across the EU. Based on the successful
launch of this project in a number of countries, the rest of the EU
countries will have the possibility to join the platform during 2019.

Regulation establishing a guideline

on electricity balancing

The integration of electricity markets brings with it the need to
harmonize rules across the European Union. One such challenge
1s to maintain balance in the electricity grid in the increasingly
integrated and more liquid markets for electricity. Therefore, the
European Commission adopted the EBGL which entered into
force on 18 December 2017.

OKTE, as the operator of the short-term electricity
market responsible for imbalance settlement within Slovakia,
applies the EBGL regulation in areas devoted to rules on
imbalance settlement. Out of the tasks deriving from the
Regulation, the obligation to develop the terms and conditions
for balance responsible parties was delegated to OKTE.

OKTE drafted a proposal of such terms and conditions
which was submitted to a public consultation, and the resulting
proposal of terms for balance responsible parties was submitted
for approval to the Regulatory Office for Network Industries,
mandated under the EBGL to approve, amend or reject the
submitted proposal of terms for balance responsible parties.

New EU electricity market design
IIn November 2016, the European Commission presented
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alegislative package, so-called “Clean Energy for All Europeans”.
This package contained a total of eight legislative proposals and
several accompanying documents. The objective of four legislative
proposals is a change in the EU’s internal market for electricity.
There are specifically: the proposal of internal electricity market
Regulation, a revised Directive on common rules for the internal
market with electricity, a revised regulation on the EU Agency for
the Cooperation of Energy Regulators (ACER) and the proposal
for a new Regulation on risk-preparedness in the electricity
sector. In terms of market organization, the first two proposals
are especially important.

According to the Commission, the new electricity market design
will facilitate the transition of the EU to a low-carbon economy.
The legislative package should contribute to this process through
measures such as growth in energy flows from renewable sources,
subsidy schemes, access rights to the network, energy storage
solutions and regional cooperation.

The clean energy package contains eight
legislative files in total:

Governance of the Energy Union

renewable
energy

electricity:
four files

11

Figure no. 2: New design of the market as a part of the Clean Energy package

(Source: www.consilium.europa.eu)

energy

buildings efficiency

The proposal for a Regulation on the internal market contains
new rules for ensuring suitable conditions for electricity trading in
different timeframes, with the ultimate aim of achieving trading
closer to real-time delivery. This will enable the share of energy
production from renewable sources to rise in energy systems. New
rules related to dispatching and responsibility for imbalance will
limit market distortions, which should lead to fewer exceptions
in comparison with the present.

The regulation also sets out the principles for the creation of
“supply areas” and harmonises rules on the remuneration of
production facilities for making electricity production capacity
available through capacity mechanisms with the aim of coping
with demand peaks. An important element is that new facilities
will be eligible to participate in capacity mechanisms after 2025
only if their emissions are below 550 grams of CO,/kWh or 700 kg
of CO, per year per installed kW.

The proposal for a revision of the Directive on common rules for
the internal electricity market redefines the subject and scope of
the Directive, with an emphasis on the central position of the
consumer on the market; it also strengthens existing consumer
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rights and introduces new rights, regulates the functioning of the
EU internal electricity market and its guiding principles, especially
in relation to national retail markets. The Directive further
sets targets for distribution system operators to ensure system

The development of the short-term
electricity market in Slovakia has an
important European dimension that
will provide market participants
with ever greater opportunities for
trading at the Slovak border. OKTE
is therefore an active participant

in meetings on the level of NEMOs
as well as in other platforms.

A proactive approach to projects

is a key element, thanks to which
OKTE is capable of adequately
representing domestic interests at
an international level.

flexibility, integration of electric cars and recharging points, data
management and electricity storage, and supplements the rules
on the establishment, range of empowerment, responsibilities and
functioning of the regulators.
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Discussion on the package has accelerated during the Austrian

EU Presidency in the second half of 2018, endorsing the internal
market as one of its priorities. In the autumn of 2018, so-called
“trialogues” will take place among the EU institutions (European
Commission, European Parliament and EU Council represented
by the Austrian Presidency), within which their representatives
should come to an agreement on the final text. However, according
to estimates, it is ambitious to assume that all four proposals
will be finalized by the end of 2018. Nevertheless, according
to the Commission’s proposal, the regulation on the internal
electricity market should be in force by 1 January 2020; therefore,
it 1s necessary from the point of view of the electricity market
operator to analyse potential impacts on the future functioning
of the market and to adapt its activities to new rules. It 1s also
necessary to monitor the legislative developments with other
proposals, too, which may have potential impacts on OKTE.

Conclusion

Overall, it can be stated that the development of the short-
term electricity market in Slovakia has an important European
dimension that will provide market participants with ever greater
opportunities for trading at the Slovak borders. OKTE is therefore
an active participant in meetings on the level of NEMOs as
well as in other platforms. A proactive approach to projects is
a key element, thanks to which OKTE is capable of adequately
representing domestic interests at an international level.

ROCENKA ELEKTROTECHNIKY A ENERGETIKY 2018



HEAT
ENERGY
SECTOR

TEPELNA
ENERGIA



sk

SLOVENSKI TEPLARI
SA PRIPRAVUJU

NA STVRTU GENERACIU

VYKUROVANIA

Nasi predchodcovia, energetici

v Ceskoslovensku, s cielom zvysit’
energeticku efektivnost vyroby tepla,
eliminovat negativne environmentalne
vplyvy, poskytovat vacsiu bezpecnost’
a komfort zasobovania teplom

za prijatelné ceny zacali nahradzat’
jednotlivé individualne zdroje tepla

v bytovych domoch a budovach
systémom centralneho zasobovania
teplom (CZT). Vznikali systémy
dial'kového vykurovania, v ktorych
zdroje vyrabali teplo a elektrinu, alebo
opacne, elektrinu a teplo.

tratégia Eurdpskej anie (EU) z februara 2016, tykajtca sa vy-

kurovania a chladenia, s odstupom desatroci hovori v pod-

state to isté: ,,Spotrebitel musi byt v centre tejto stratégie. Vy-
uzivanie modernych technol6gii a inovativnych rieseni nas posava
k inteligentnym, efektivnym a udrzatelnym systémom vykurovania
a chladenia, ktoré mozu otvorit moznosti energetickych a financ-
nych aspor pre firmy a obcanov, zlepsuja kvalitu ovzdusia, zvysuja
uroven zdravia a komfortu jednotlivcov a poskytuju vyhody pre
spolo¢nost ako celok.*

Vyroba tepla (energie) je v prvom rade o fyzike, bezpec-
nosti, environmente a efektivnosti. Prostredie, v ktorom sa dnes po-
hybujeme, je vsak viac politicko-ideologické a menej fyzikalne. Ci
je toto dnesné prostredie zarukou na dosahovanie cielov stratégie,
ukaze Cas.

80

Stanislav Jani$, predseda predstavenstva Slovenského zvédzu vyrobcov tepla

Dosah eurépskych opatreni na nas trh

Rokovania o zimnom energetickom baliku Eurépskej komisie (EK),
ktory bol predstaveny v novembri 2016, st na trovni trialbgu ukon-
cené. Tempo a mnozstvo prerokovanych legislativnych navrhov zo
strany EU a nedostatok ¢asu na veent diskusiu zG&astnenych stran
neumoznili robit ziadne realne analyzy dosahu. Diskusia, respekti-
ve nediskusia o zimnom baliku zo strany EU vyzerala ako preteky
s ¢asom a, Gprimne povedané, neviem preco. Dnes nevieme po-
vedat, aky vplyv budd mat smernice na nasu energetiku a nasho
spotrebitela. O to dolezitejsia bude transpozicia jednotlivych smer-
nic do narodnych legislativ. Ak porovname prijimanie zimného
balika s prijimanim legislativy doma, tak doma musi predkladatel
vypracovat tzv. dolozku vplyvov, vplyv na verejné financie, podni-
katelské prostredie, dosahy na spotrebitela atd.

Smernica o energetickej efektivnosti definuje tzv. ,,acin-
né centralizované zasobovanie teplom alebo chladom® ako systém
centralizovaného zasobovania teplom alebo chladom, ktory vyuzi-
va aspon 50 % energie z obnovitelnych zdrojov, 50 % odpadového
tepla, 75 % tepla z kombinovanej vyroby, alebo 50 % tepla vyrobe-
ného ich kombinaciou. Vyrobit 75 % tepla v kombinovanej vyrobe
v bytovej zéne v mensich systémoch CZT, kde je palivom zemny
plyn, je zo strany spotrebitela nezaplatitelné, alebo, moderne po-
vedangé, je to ,,nakladovo neefektivne®. Slovensko sa totiz nachadza
v miernom podnebnom pasme a to je charakteristické striedanim
styroch ro¢nych obdobi a teplotami aj — 30 °C, aj + 30 °C a na toto
mame nastavent energeticka infrastruktaru. Efektivna projekcia
kombinovanej vyroby je nastavenie na letnt prevadzku, lebo Slo-
vensko nie je klimaticky totozné napriklad s juznym Talianskom,
Gréckom, Maltou a podobne.

Energeticka efektivnost a jej dosledky

Smernica o energetickej hospodarnosti budov hovori, Ze ,.energe-
tickd hospodarnost® budov je vysledok vypoctu globalneho uka-
zovatela, ktory vSak neudava skuto¢ni, ale skreslent potrebu tepla
pre budovu (v kWh/m? a rok). Globalny, v skuto¢nosti politicky,
ukazovatel je zavisly nie od potreby tepla pre budovu, teda od jej
energetickej narocnosti, ale od paliva, typu zdroja tepla a umiestne-
nia zdroja tepla pre budovu.

Uplne legitimna otézka je, ako sa budd v savislosti s pod-
porou nestabilnych obnoviteInych zdrojov energie (OZE), zavislych
od pocasia alebo zdrojov OZE len na letnt prevadzku, riesit kapacitné
mechanizmy (zalohové zdroje)? Klucova je aj otazka: kolko budu stat
a kto zaplati tieto kapacitné mechanizmy? Nikto iny, len spotrebitel —
avyzera to, ze dvakrat, raz ako podporu OZE a potom aj ako podporu
kapacitnych mechanizmov, bez ktorych OZE nevedia existovat. Tato
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otazka je podstatnd tak z pohladu bezpecnosti zasobovania teplom,
ako aj z pohladu skutocnej ceny tepla pre spotrebitela.

Smernica o podpore vyuzivania energie z obnoviteInych
zdrojov ma na Grovni EU zavazny ciel do roku 2030 mat 32 % po-
diel OZE na hrubej konecnej spotrebe. Clenské Staty si vypocitaja
svoj ciel podla stanovenych pravidiel, pre Slovensko je to na Grov-
ni odhadovanych cca 24 % az 26 % (podla vzorca navrhnutého zo
strany eurdpskych institacii). Na ilustraciu, kde sa asi nachadzame
— dnes je zavazok Slovenska do roku 2020 14 % a pohybujeme sa
na Grovni cca 12 %.

Velka cast napiﬁania tohto ciela v pripade Slovenska
pripadne na sektor vykurovania. Ci ustanovenia v smernici, ako
1 povinnosti ¢lenskych statov vyuzivat minimélne hodnoty OZE
v novych a rekonstruovanych budovach (rozumej OZE priamo
v budove, nie zo systémov CZT) a zavadzanie opatreni, ktoré veda
k odpdajaniu sa od CZT s cielom vlastnej vyroby tepla z OZE, veda
k napiﬁaniu tohto ciela, je viac ako otazne.

Nasim cielom je aktivne sa
spolupodielat na koncepte
inteligentnych miest a vytvarat’
nové podmienky pre zivot obcanov
v mestach, vyuzivat' a rozvijat’
energeticku tepelnu infrastrukturu,
pouzivat OZE, recyklovat’

a energeticky vyuzivat odpad

s cielom minat’ menej energie, mat’
zdravsie ovzdusie.

Sektor teplarenstva veri v zdravy rozum

Napriek v§etkym tymto naslapnym minam sektor teplarenstva veri
v zdravy rozum a je pripraveny intenzivne sa spolupodielat na pl-
neni zavizkov Slovenska. Nase systémy dialkového vykurovania
uz dnes vytvaraji v mestach inteligentny energeticky systém, mar-
ketingovo povedané ,;smart systém®. Nase zdroje a rozvody tepla
boli budované a rozvijané spolu s rozvojom mestskych aglomeracii,
hlavne bytovej a komunélnej vystavby a obc¢ianskej vybavenosti. Uz
dnes st nase systémy v ulohe integratora energetickej infrastrukta-
ry, ktora dokaze efektivne prepdjat vyrobu a spotrebu a umoznuje
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vo svojej tepelnej infrastruktire skladovat energiu (v podobe tepla)
v Case jej prebytku.

Nase systémy umoznuju efektivne vyuzivat rézne zdro-
je energie, ktoré v meste vznikaja, vratane obnovitelnych zdrojov,
odpadového tepla a podobne. Hlavne pri presadzovani obnovitel-
nych zdrojov energie, ktorych vykon je zavisly od pocasia, teda ich
vyroba sa neda predikovat a vznika nerovnovaha medzi okamzitou
vyrobou a potrebou energie, st to prave systémy CZT, ktoré doka-
zu efektivnejsie implementovat OZE alebo kombinovana vyrobu
elektriny. Toto individudlne, roztriestené zdroje po budovach nikdy
nedokazu zabezpecit. Teda pri zachovani zdravého sedliackeho ro-
zumu vyznam a tloha CZ'T bude stapat.

Ocakavané trendy a vyzvy v budiicnosti

V ramci samostatnej vyroby tepla sa dnes cca 54 % tepla vyra-
ba v kombinovanej vyrobe. V najblizsich rokoch ocakavame zvy-
Senie tohto podielu najmé instalaciou kogeneracii so spalovacimi
motormi v segmente existujicich malych a strednych zdrojov tepla
(vyhrevne, centralne okrskové kotolne), v ktorych sa spaluje zemny
plyn. Ocakavame postupny Gtlm uhlia v teplarenskom sektore.

Prichadzajice nové trendy v energetike prinasaja pre tepla-
renstvo nové prilezitosti a vyzvy. Chceme byt lidrom v tychto tren-
doch, a preto je potrebny intenzivny dialég medzi vsetkymi zaintere-
sovanymi stranami (MH SR, URSO, MZP SR, MDV SR...) s ciclom
nastavit legislativne a regula¢né prostredie motivujtce k rozvoju tepel-
nej energetiky v prospech vSetkych odberatelov Slovenska.

Chceme mat moznost investovat do zvySovania energe-
tickej efektivnosti a vyuzitia inovativnych postupov a technolégii,
mat moznost vytvarat individualne obchodné modely prisposo-
bené potrebam nasich odberatelov a novym vyzvam, zabezpecit
pre vietkych spotrebitelov energie pravdivé, neskreslené a tplné
informacie o ich nakladoch na energie, mat moznost uzatvarat dl-
hodobé a garantované kontrakty ako nevyhnutny predpoklad pre
planovanie dlhodobych investicii a zmenit systém regulacie, aby
zodpovedal hlavne vyzvam zimného energetického balika.

Ing. Stanislav Janis, predseda predstavenstva SIVIT

ING. STANISLAV JANIS
PREDSEDA PREDSTAVENSTVA
SLOVENSKEHO ZVAZU VYROBCOV TEPLA

> Absolvent Stavebnej fakulty Vysokej $koly technickej

v Kogiciach a Ustavu sidneho inZinierstva Zilinskej

univerzity. Stavbyvedici, ndmestnik riaditela
Univerzitnej nemocnice v Martine, prednosta Mestského
uradu v Martine, poslanec Ndrodnej rady Slovenskej
republiky, ¢len a predseda Vyboru Nérodnej rady SR pre
hospodarstvo, vystavbu a dopravu. Od roku 2012 konatel
poradenskej spolo¢nosti ENJA, s. r. 0., (oblast energetiky,
teplarenstva, obnovitelnych zdrojov a regulécie),
$éfredaktor energetického portdlu OENERGETIKE.SK,
od roku 2017 predseda predstavenstva Slovenského zvizu
vyrobcov tepla so sidlom vo Zvolene.
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SLOVAK HEATING COMPANIES

ARE PREPARING

FOR THE FOURTH GENERATION

OF HEATING

Our predecessors, energy producers in Czechoslovakia, in order to increase the energy
efficiency of heat production, to eliminate negative environmental impacts and to provide
greater security and comfort of heat supply at affordable prices, began to replace
individual heat sources in blocks of flats and other buildings with a system of central
sources of heating (CSH). Systems of remote heating originated in which sources made
heat and electricity, or vice versa, electricity and heat.

r I Yhe European Union’s strategy from February 2016 on heating

and cooling, which is decades away, says the same thing:

“The consumer must be at the heart of this strategy. The use
of modern technologies and innovative solutions shifts us to smart,
efficient and sustainable heating and cooling systems which can open
up the possibilities of energy and financial savings for businesses
and citizens, improve air quality, increase the health and comfort of
individuals and provide benefits for society as a whole.*

The production of heat (energy) is mainly about physics,
safety, the environment and efficiency. The environment we live in
today is more political-ideological and less physical. Only time will
tell whether this environment is a guarantee of achieving strategic
objectives..

The impact of European measures on our market
Negotiations on the European Commission’s (EC) winter energy
package, which was presented in November 2016, are at the trialogue
level. The pace and amount of negotiating legislative proposals from
the EU and the lack of time for serious discussions of stakeholders
did not allow for any real impact analyses. The discussion, or non-
discussion of the EU, about a winter package looked like a race with
time, and, frankly, I don’t know why. Today, we can’t say what impact
the directives will have on our energy and our consumer. The more
important thing will be the transfer of individual directives into
national legislation. If we compare the acceptance of the winter
package with the adoption of legislation at home, then at home, the
submitter must elaborate a so-called impact clause, the impact on
public finances, the business environment, on the consumer.

The Energy Efficiency Directive defines a so-called
“efficient centralized heat or cold supply* as a system of centralized
heat or cold supply that uses atleast 50 % ofits energy from renewable
sources, 50 % of waste heat, 75 % of heat from cogeneration or
50 % of heat produced by their combination. Producing 75 % of
heatin combined production in a residential area with smaller CSH
systems, where the fuel is natural gas that is unpayable from the
consumer or, in modern terms, it is “cost ineffective®. Slovakia lies
in a temperate climate zone and is characterized by the alternation
of the four annual seasons and temperatures from -30 °Ci to +30 °C,
and for this we have an energy infrastructure set up. Efficient design
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of cogeneration is set for summer operation, because Slovakia is not
climatically identical with, for example, southern Italy, Greece, Malta
and so on.

Energy efficiency and its consequences

The Directive on the Energy Economy of Buildings states that
the “energy efficiency® of buildings is the result of calculating
a global indicator, but it does not give a real but instead
a distorted heat demand for a building (in kWh/m? and year).
Globally, in fact, the political indicator is dependent not on
the heat demand for the building, thus on its energy demands,
but on the fuel, the type of heat source and location of the heat
source for the building.

A fully legitimate question is how to handle capacity
mechanisms (backup resources) in relation with the support of
unstable renewable energy sources (RES) dependent on weather or
RES sources only for summer operation? A key question is also: how
much will this cost and who will pay for such capacity mechanisms?
No one else, just the consumer — and it seems like two-times, once
as support for RES and then as support for capacity mechanisms,
without which the RES can’t exist. This question is essential both
from the point of view of the security of heat supply as well as from
the point of view of the actual heat price for the consumer.

The Directive on the Support for Using Renewable Energy
Sources has on the level of EU a binding target of having a 32 %
share of gross final consumption of RES by 2030. Member States
calculate their target according to the set rules; for Slovakia this is
around 24 % to 26 % (according to the formula proposed by the
European institutions). For illustration, where we are — today Slovakia
1s commiitted to 14 % by 2020, and we are currently moving at about
12 %.

A large portion of achieving this target in Slovakia is
attributable to the heating sector. Whether the provisions in the
Directive as obligations of Member States to use a minimum amount
of RES in newly refurbished buildings (meaning RES directly in
a building rather than in a district heating system) — introducing
measures that lead to disconnection from CSH with the aim of using
one’s own heat generation from RES render this goal —is more than
questionable.
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The heating sector believes in common sense

Despite all these landmines, the heating sector believes in common
sense and is ready to engage intensively in fulfilling Slovakia‘s
commitments. Our systems of remote heating are already today
creating an intelligent energy system in cities, a “smart system to use
the marketing term. Our sources and distribution of heat were built
and developed along with the development of urban agglomerations,
mainly housing and communal construction and amenities. Already

— U

Our goal is to actively share in the
concept of smart cities and to create
new conditions for the life of residents
in cities, to use and develop energy
thermal infrastructure, to use RES, to
recycle and to use waste for energy

in order to expend less energy and to
have a healthier atmosphere.

today our systems are an energy infrastructure integrator that can
efficiently connect production and consumption and allow its heat
infrastructure to store energy (in the form of heat) in times of its
surplus.

Our systems enable us to efficiently use various sources of
energy that are generated in the city, including renewable sources,
waste heat, and so on. In particular, when promoting renewable
energy sources whose performance is weather dependent, their
production can’t be predicted, and an imbalance arises between
immediate production and the need for energy; this is precisely the
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CSH system, which can more efficiently implement RES or combined
generation. These individual, fragmented sources in buildings will
never be able to ensure this. Thus, with the preserving of healthy
common sense, the importance of CSH will increase.

Anticipated trends and challenges in the future

As part of the independent production of heat, today about 54%
of the heat is produced in combined production. In the coming
years we expect an increase of this share, especially by installing
combustion cogeneration in the segment of existing small and
central heat sources (heating plants, central heating boilers) that
burn natural gas. We expect a gradual decline in coal in the
heating sector.

New trends in energy bring new opportunities and
challenges for heating. We want to be a leader in these trends, and
that’s why intensive dialogue is needed between all stakeholders (the
Slovak Ministry of Economy, the Regulatory Office for Network
Industries, the Slovak Ministry of Environment, the Slovak Ministry
of Transport and Construction...) with the aim of setting up
alegislative and regulatory environment motivating the development
of thermal energy for the benefit of all Slovak consumers.

We want to have the opportunity to invest in increasing
energy efficiency and the use of innovative processes and
technologies, to have the opportunity to create individual business
models adapted for the needs of our customers and new challenges,
to ensure true, undistorted and complete information on their
energy costs for all energy consumers, to have the chance to
conclude long-term and guaranteed contracts as a prerequisite
for planning long-term investments and changing the regulatory
system mainly to meet the challenges of the winter energy package

in particular.

Ing. Stanislav Janis, Chairman of the Board of Directors of SVT
(Slovak Association of Heat Producers)

ING. STANISLAV JANIS
CHAIRMAN OF THE BOARD OF DIRECTORS
OF THE SLOVAK UNION OF HEAT PRODUCERS

> A graduate of the Building Faculty of the Technical

College in Kogice and the Institute of Judicial Engineering
of the University of Zilina. Deputy Head of the University
Hospital in Martin, Head of the Municipal Office in
Martin, Member of the National Council of the Slovak
Republic, Member and Chairman of the Committee of
the National Council of the Slovak Republic for Economy;,
Construction and Transport. From 2012, the CEO of
ENJA, s.r.0., (energy, heat industry, renewable energy

and regulation), Editor-in-Chief of the OENERGETIKE.
SK Energy Portal, from 2017 Chairman of the Board of
Directors of the Slovak Union of Heat Producers in Zvolen.
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GAS CROSSROADS OF CENTRAL EUROPE eustream

SLOVAK GAS TSO

S Y Y RTEET Wes

EUSTREAM - Slovak gas transmission system
operator, is a modern company with a longstanding
tradition and extensive experience in the transmission
of natural gas. Our transmission system comprises

a reliable segment of the international transmission
network and is one of the most important transmission
routes for natural gas to Europe.

Ke\/ connection (IR ELGWASRVEETEN  EUSTREAM pursues the gas transmission on an Entry
— Exit principle. Transparent and non-discriminate

access to the Slovak transmission network, in full

and effective operation compliance with European and Slovak gas industry

legislation, is assured for netwark users — shippers as

well as for gas traders.

for the European Union of reliable, safe

Transmission EUSTREAM is the operator of the large-scale high-

to Austria pressure transmission network comprising four or five
! . parallel pipelines. The output required for the smooth

Czech REPUblIC, flow of gas is facilitated by four compressor stations.

Hungary and Ukraine

EUSTREAM is working on extending and strengthening

L&

2% - as well as to the European gas infrastructure and diversification of
Advantageo us other countries natural gas transmission routes. EUSTREAM is building
. 2 of the European Union up and planning new international pipeline connections
geographical position with links to the transmission routes of other European
countries.

www.eustream.sk
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MA ZEMNY PLYN MIESTO

V BUDUCOM ENERGETICKOM

MIXE?

Sucéasna generacia musi rieSit’
viacero dolezitych otazok v oblasti
energetiky: ako zabezpedit’
dostatok Cistej energie pre rastiucu
populaciu, vyriesit energeticku
chudobu i redukovat oxid uhlicCity...
Ing. Jan Klepac¢, MGBM, vykonny
riaditel’ Slovenského plynarenského
a naftového zvazu, vo svojom
autorskom prispevku poukazuje

na to, ze zemny plyn je optimalnym
palivom pre udrzatelnu budicnost’
ai v buducich desatroCiach bude mat’
pevné miesto v energetickom mixe.

uvoDp

Zakladnym relevantnym dokumentom, ktory reflektuje situdciu vo

svetovej energetike, je World Energy Outlook 2017, ktory kazdoroc-

ne 14. novembra zverejiuje Medzindrodna energeticka agentara

(IEA). Tu sa jej zavery:

* spotreba zemného plynu bude rast celosvetovo do roku 2040
o 1,6 % rocne,

* trhy so zemnym plynom sa celosvetovo rozvijajia vdaka dvom
revoliciam: stipajicej tazbe bridlicového plynu a globalizécii
obchodu s LNG,

* zemny plyn sa stava najrozsirenejsim palivom v globalnom ener-
getickom mixe, prispieva k prechodu k ¢istej energii,

» uloha pre zemny plyn: znizit metanové emisie.
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Ing. Jan Klepaé, MGBM

vykonny riaditel Slovenského plynarenského a naftového zvazu

Na obrazku €. 1 je spotreba zemného plynu vo vybranych regié-
noch v roku 2016 a predpoklad v roku 2040. Z obrazka vyplyva,
ze okrem Euroépskej tnie a ¢iastoc¢ne 1 Ruskej federacie spotre-
ba zemného plynu celosvetovo narastie. Z hladiska zdrojov si to
mozeme dovolit.

Svetové zdroje zemného plynu st 781 x 10 m?, ro¢né spot-
reba zemného plynu je dnes 3,5 x 10" m®, pri zachovani sa¢asného
objemu tazby zasoby zemného plynu postacia na 223 rokov.
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Obrazok ¢é. 1: Porovnanie spotreby zemného plynu vo vybranych regiénoch sveta

v rokoch 2016 a 2040 (prognéza IEA 2017).

KAM KRACA EUROPA

Desatroc¢ia mal zemny plyn stabilné miesto v eurépskom
energetickom mixe. Tri plynové krizy v Eurépe (2006, 2009,
2014) a environmentalne zaviazky (konferencia v Parizi COP
21 v roku 2015) spésobili, ze zemny plyn zacal byt v Eurépe
nespravne vnimany ako problémové palivo. Plyn je zaradovany
medzi ,,Spinavé fosilne palivd, tmyselne sa opominaja jeho
vlastnosti, ktoré sa Setrné k zivotnému prostrediu. Zvelicu-
ju sa geopolitické a bezpecnostné rizika. Naopak, obrovské
naklady na restrukturalizaciu energetick¢ho mixu sposobené
vyuzivanim obnovitelnych zdrojov energie st predstavované
ako samozrejmost.

My, plynari, nepokladdme obnovitelné zdroje za nepria-
tela, s ktorym treba zapasit, ale za partnera, s ktorym chceme
spolupracovat. Optimalny energeticky mix vidime v obnovitel-
nych zdrojoch energie podporovanych zemnym plynom, ktorého
je v prirode dostatok, ma vybudovanu infrastruktaru a v porov-
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nani s jadrom ma vyborna operativnu i investi¢nu flexibilitu.
Zemny plyn vdaka svojim vlastnostiam pomoze vycistit nasu
planétu a podporit ciele stanovené Parizskou dohodou o zmene
klimy.

Napriek opakovanym vyhlaseniam Eurépy o znizeni
zévislosti od dodavok energii z Ruska je opak pravdou. V roku
2017 dodal Gazprom Eurépe a Turecku rekordny objem plynu,
celkovo 193,9 mld. m?, o 8% viac ako v roku 2016. Ako hovori
slovenské porekadlo: ,,Reci sa hovoria a chlieb sa je.

Dévody, ktoré vyvolali zvy$eny dopyt po zemnom plyne:
* hospodarske ozivenie v Eurépe,

* konkurencieschopna cena zemného plynu,

» chladnejsie zimy,

* pokles eurépskej produkcie plynu,

» zatvorenie jadrovych elektrarni v Nemecku.

Napriek vietkym Gtokom na zemny plyn Eurépska komi-
sia vyclenila v marci 2017 263 miliénov EUR na infrastruktarne
projekty, najma plynarenské, pre krajiny strednej a vychodnej Eur6-
py (Obrazok €. 2). Je medzi nimi aj realizacia slovensko-polské-
ho interkonektora i1 naklady na $tadiu uskutoc¢nitelnosti projektu
Eastring. Je to pochopitelné, bezpecnost dodavok energii povazuje
aj Eurdpska komisia za svoju prioritu.
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Obrazok é. 2: Marec 2017, EK vyélenila 263 milionov EUR na infrastruktirne

rojekty, najma plynarenské, pre krajiny strednej a vychodnej Eurépy.

Na druhej strane st tu eurdpske sktsenosti z vyuzivania energie
z obnovitelnych zdrojov, hlavne v zimnych mesiacoch. Poucenie
z Nemecka, Franctzska a Rakuaska: napriek tomu, ze instalovany
vykon v elektrarnach z obnoviteInych zdrojov pokryva v idealnych
podmienkach celkovt spotrebu Nemecka, v neidealnych podmien-
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kach pokryja OZE len 10 % spotreby. Z toho vyplyva nutnost
vyuzivat zalozné zdroje energie.

Prieskum spoloc¢nosti Wintershall ukazal, Ze Nemci
stracaju vieru v rychlu transformaciu na obnovitelné zdroje.
V Nemecku silnie presvedcenie, ze sa musia este dlhé roky spo-
liehat na zemny plyn. Az 54 % Nemcov povazuje integraciu
obnoviteInych zdrojov a zemného plynu za najlepsie riesenie.
Podla vladnej spravy zo zaciatku jana 2018 Nemecko znizi emi-
sie sklenikovych plynov do konca roka 2020 len o 32 %, nedo-
siahne povodny ciel 40 % voci roku 1990. Zemny plyn sa musi
stat neopomenutelnou sucastou snahy zlepsit kvalitu ovzdusia
v Nemecku.

Ako povedal na Svetovej plynarenskej konferencii vo
Washingtone v juni 2018 vykonny viceprezident spolo¢nosti
Equinor (byvaly Statoil), vidi zreteIné signaly z EU, #e plyn sa
stava pre Brusel privetivejsim palivom, ako pred rokom ¢i dvo-
ma. Eurépske autority si uvedomuju, ze energia z obnovitelnych
zdrojov nie je dostatocnd, aby nahradila energiu z fosilnych paliv
v celej Sirke a v kratkej dobe. Viceprezident spolo¢nosti Equinor
je presvedceny, Ze zemny plyn sa stane vyznamnou stcastou
curdpskeho energetického mixu v dlhodobom horizonte. Norsko
dodalo do Eurépy v minulom roku celkove 117,4 miliardy m?®
zemného plynu, hlavné destinacie boli Velka Britania, Francuazsko,
Nemecko, Belgicko.

KAM KRACA SLOVENSKO

Vyuzivanie plynu ma na Slovensku dlhoro¢nt tradiciu. Vybudo-
vana infrastruktira spésobuje, ze zemny plyn ma stabilné miesto
v slovenskom energetickom mixe. Okrem dvanastich dni v januari
2009 boli a st dodavky zemného plynu spolahlivé. Ako poucenie
z krizy v roku 2009 boli dobudované prepojenia so susednymi
Statmi. Ak sa podari dostavat dalsie dva medzistatne plynovody,
Slovensko potvrdi svoju poziciu plynarenskej krizovatky Europy
(Obrazok ¢. 3).
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Obrazok ¢. 3: Slovensko ako plynarenska krizovatka Eurépy.

Pre Slovensko je ddlezité, Ze cela EU znizuje zavislost
od ruského zemného plynu. Naprick zv{ienej spotrebe sa EU
podarilo zastavit zneuzivanie monopolnej sily, ktort mal Gaz-
prom predovsetkym vo vychodnej Eurépe. Gazprom pristapil
na nové pravidla hry i na znizenie cien az na Groven spotovych
cien na eurdépskom trhu. Gazprom a zemny plyn uz nie su takou
silnou geopolitickou zbranou ako pocas predchadzajacich kriz.
Preto v pripade Slovenska moéze byt uzito¢né sastredit sa teraz
na environmentalne dévody vyuzivania zemného plynu.
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Ako vyplyva zo stadie Environmentalna regionalizacia
Slovenska, spracovanej Slovenskou agentturou zivotného prostredia,
50,7 % rozlohy tzemia SR je zaradenych do najvyssej environ-
mentélnej kvality. Uz menej sa hovori o tom, Ze je to aj z dovodu
plynofikacie Slovenska v uplynulych desatrociach. Celkové antro-
pogénne emisie sklenikovych plynov predstavovali 40 miliénov
ton CO, v roku 2014. V porovnani s rokom 1990 celkové emisie
klesli 0 45,5 %. Bez toho, aby sme na tomto mieste rozoberali dévo-
dy, m6zeme pokojne konstatovat, ze najma emisie CO, urcite nie
st hlavnym environmentalnym problémom Slovenska. Nas tlaci
topanka inde: v jemnych prachovych ¢asticiach.

Z hladiska uc¢inkov na ludské zdravie st zaujimavé iba tie
castice, ktoré su ¢lovekom vdychnutelné — a to st vietky s priemerom
mensim ako 10 pm (PM10 — particulate matters). Cim st castice
mensie, tym hlbsie dokdzu preniknuat do plic, za zvlast nebezpecné
mozno povazovat PM2,5, ktoré st pre ¢loveka vysoko karcinogénne.
V sprave, ktora predlozili v maji 2017 dve slovenské ministerstva
(MZP SR a MF SR), sa uvadza: ,,Slovensko v eurdépskom porovnani
vykazuje vysoké hodnoty prachovych castic PM10 a PM2,5, pricom
tieto majt zasadny negativny vplyv na zdravie cloveka. V ramei EU
sme krajinou s tretim najvyssim podielom obyvatelstva vystaveného
nadmernym koncentraciam PM2,5, ktory sa oproti celoeurépskemu
priemeru zmensuje iba polovi¢nym tempom.*

Okrem prirodnych zdrojov (sope¢na ¢innost, lesné
poziare) st za tieto prachové castice zodpovedné spalovanie bio-
masy a uhlia, emisie zo spalovacich (najma dieselovych) motorov
a spalovne odpadu. Minuld zimu niekolkokrat vyhlasil Slovensky
hydrometeorologicky tstav 1. stupen smogovej situacie vo via-
cerych okresoch Slovenska, kedZze nameral prekrocenie prahu
koncentrécie prachovych castic PM10 dva po sebe nasledujice
dni.

Spravme si na zaver tejto kapitoly mala energeticka
bilanciu. Konec¢na spotreba elektriny na Slovensku v r. 2017 bola
31 TWh. Tento objem elektriny bol vyrobeny v dvoch jadrovych
elektrarnach (Jaslovské Bohunice, Mochovce), v dvoch tepelnych
elektrarnach (Novéaky, Vojany), v dvadsiatich dvoch vodnych elek-
trarnach (Vazska kaskada), vodnej elektrarni Gabcikovo, v precer-
pavacej vodnej elektrarni Cierny Véh a v nespecifikovanom mnoz-
stve paroplynovych, kogeneracnych, FVE a OZE elektrarnach.
Nazvime tento zoznam elektroenergetickou flotilou Slovenska.

Zaroven v roku 2017 bola koncova spotreba zemného
plynu na Slovensku 5,15 mld. m®. Ked toto mnozstvo prepoéitame
na energetické jednotky, dostaneme sa k ¢islu 54,3 TWh. Ak by sme
teda chceli nahradit zemny plyn kompletne elektrickou energiou
z bezuhlikového prostredia, museli by sme kapacitu slovenskej
energetickej flotily strojnasobit. Iste je to lakava predstava, nayma
na Slovensku, kde sa dostavba dvoch blokov jadrovej elektrarne
Mochovce niekolkokrat predrazila a termin sa niekolkokrat posa-

val.

VYZVY PRE ZEMNY PLYN

Na Stredoeurdpskej energetickej konferencii — SET Plan 2017,
ktora sa konala zaciatkom decembra 2017 v Bratislave, vystapila
viceprezidentka norskej spolo¢nosti Statoil Sonja Chirico Indrebo.
Jej prispevok by sa dal zhrntt nasledovne: Zemny plyn méa miesto
aj vo svete bez emisii, vdaka zachytavaniu a ukladaniu uhlika
dokazeme dekarbonizovat priemysel.

Ak zo zemného plynu odoberiete CO,, mo6zete cez potru-
bie distribuovat vodik. Eurépa by teda mohla vyuzit plynaren-
skt infrastruktaru, do ktorej desatrocia investovala, a nemusela
by budovat nové vysokonapatové vedenia na distribuciu velkého
mnozstva elektriny. Jeden z projektov Statoilu sa zaobera prepravou
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Sucasny svet celi obrovskym
vyzvam. Svetova populacia narastie
z0 6,2 miliardy na 9 miliard l'udi v roku
2035. Stale jedna miliarda l'udi nema
pristup k elektrine a 2,5 miliardy ludi
su bez pristupu k ¢istym energiam.
Spotreba energii do roku 2035
narastie o 25 % oproti sucasnému
stavu. Preto uz suc¢asna generacia
musi riesit otazky: ako zabezpedit’
dostatok Cistej energie pre rastucu
populaciu, ako vyriesit energeticku
chudobu a ako pri tom vSetkom
redukovat CO,.

CO, z Velkej Britanie a Holandska do Nérska, kde sa bude ukladat
do vytazenych lozisk ropy a zemného plynu. Partnermi projektu
st aj svetové spolo¢nosti Shell a Total.

Projekt, ktory sa, mimochodom, dostal aj do zoznamu
projektov spolo¢ného zaujmu EU (PCI), by mal byt pripraveny
do roku 2023. Uz v st¢asnosti projekt v britskom meste Leeds zistu-
je, za akych okolnosti dokdzu domacnosti prejst zo zemného plynu
na vodik. Este dolezitejsie to bude pre priemysel, ktory potrebuje
vela tepla a ktory po prechode zo zemného plynu na vodik bude
vyuzivat existujice turbiny a horaky.

Dalgiu vyzvu plynarenskému odvetviu adresovala
Medzinarodna energetickd agentara: znizit metanové emisie.
Metan CH, je jednym zo $iestich sklenikovych plynov, ktory ma
vysoky potencidl globalneho oteplovania, mnohokrat vyssi ako
CO,. Na druhej strane zivotnost metanu v zemskej atmosfére je 12
rokov, kym uniknuty oxid uhlicity v atmosfére zostava natrvalo.
V ramci EU st dvoma najvadsimi zdrojmi metanovych emisii
entericka fermentacia (plynatost dobytka) a anaerébny odpad
(mociare, sopky, skladky odpadu).

Tieto dva zdroje sa podielali na 53 % metanovych emisii
v roku 2015. Podiel réznych zdrojov na metanovych emisiach v EU
je na Obrazku ¢. 4. Naopak, metdnové emisie z plynarenského
odvetvia st velmi nizke — 5 % z celkovych metdnovych emisii EU
vroku 2015. Dé sa teda uzavriet, ze vyzva IEA sa eurépskeho plyna-
renského odvetvia dotyka len ¢iastocne, napriek tomu sa znizovaniu
metanovych emisii budeme venovat i nadalej. V ramci Medzinarod-
nej plynarenskej tnie IGU st v$ak ¢lenmi i vyznamnejsi,,metanovi
hriesnici“. Mézem viak potvrdit, ze st vystaveni tvrdému natlaku
a monitoringu, takze sa uz vydavaja po stopach Eurépy.
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Obrézok &. 4: Podiel zdrojov metanovych emisii v EU a na Islande v roku 2015.
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ZAVER - VYZVY DO BUDUCNOSTI

Stcasny svet celi obrovskym vyzvam. Svetova populdcia narastie
z0 6,2 miliardy na 9 miliard Iudi v roku 2035. Stale jedna miliarda
ludi nema pristup k elektrine a 2,5 miliardy [udi st bez pristupu

k ¢istym energiam. Spotreba energii do roku 2035 narastie 0 25 %
oproti sucasnému stavu. Preto uz stcasna generacia musi riesit
otazky: ako zabezpecit dostatok ¢istej energie pre rasticu popu-
laciu, ako vyriesit energetickt chudobu a ako pri tom vietkom
redukovat CO,.

Uvedené skuto¢nosti opraviuju predpokladat, ze zemny plyn je
optimalnym palivom pre udrzatelna budacnost a 1 v budacich
desatrociach bude mat pevné miesto v energetickom mixe.
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DOES NATURAL GAS HAVE

A PLACE IN THE FUTURE

ENERGY MIX?

The current generation must answer
several important questions in

the area of energy: how to ensure
sufficient clean energy for the
growing population, to tackle
energy poverty and to reduce
carbon dioxide... Ing. Jan Klepac,
MGBM, Executive Director of the
Slovak Gas and Oil Association, in
his written contribution points out
that natural gas is an optimal fuel
for a sustainable future, and in the
coming decades it will have a strong
place in the energy mix.

INTRODUCTION

The basic relevant document reflecting the world energy situation is

the World Energy Outlook 2017, which is published annually on 14

November by the International Energy Agency (IEA). Here are

its conclusions:

* natural gas consumption will grow globally by 1.6% per year
up to 2040,

* natural gas markets are developing globally thanks to two
revolutionary developments: rising shale gas extraction and
the globalization of LNG trade,

* natural gas is becoming the most widespread fuel in the global
energy mix; it contributes to the transition to clean energy,

the role for natural gas: to reduce methane emissions.

920

Ing. Jan Klepaé, MGBM,

Executive Director of the Slovak Gas and Oil Association

In Figure no. 1 is the consumption of natural gas in selected
regions in 2016 and the anticipated figures for 2040. The picture
shows that, in addition to the European Union and partially
the Russian Federation, natural gas consumption is on the rise
worldwide. From the viewpoint of resources, we can afford it.

World sources of natural gas are estimated at 781 x
10" m?® and annual natural gas consumption is now 3.5 x 10"
m®, meaning that maintaining the current volume of natural gas
production is sufficient for the next 223 years.
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Figure no. 1: A comparison of natural gas consumption in selected regions of the

world in 2016 and 2040 (IEA prognosis 2017).

WHERE EUROPE IS HEADING

For decades, natural gas has had a stable position in the European
energy mix. The three gas crises in Europe (2006, 2009, 2014)
and environmental commitments (the COP 21 Conference
in in Paris 2015) caused natural gas to begin being incorrectly
perceived in Europe as a problem fuel. Gas is classified among
the “dirty” fossil fuels, and its environmentally friendly properties
are deliberately neglected. Geopolitical and security risks are
magnified. In contrast, the huge costs for restructuring the energy
mix caused by the use of renewable energy sources are presented
as self-evident.

We in the gas industry don’t think of renewable resources
as an enemy to fight, but as a partner with whom we want to
cooperate. We see the optimal energy mix in renewable energy
sources supported by natural gas, of which there is plenty in nature,
and in comparison with nuclear energy it has excellent operational
and investment flexibility. Natural gas, thanks to its properties,
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will help clean up our planet and support the goals set by the Paris
Climate Change Agreement.

Despite repeated statements from Europe on reducing
dependence on energy supplies from Russia, the opposite is true. In
2017, Gazprom supplied Europe and Turkey with a record amount
of gas volume, a total of 193.9 billion m®, 8 % more than in 2016.
As the Slovak proverb says: “Words are for speaking and bread is
for eating.

Reasons for increased demand for natural gas:
* economic recovery in Europe,

* competitive price of natural gas,

e colder winters,

* adecline in European gas production,

* the closing of nuclear power plants in Germany.

Despite all attacks on natural gas, the European Commission
in March 2017 earmarked EUR 263 million for infrastructure
projects, especially gas projects for Central and Eastern
European countries (Figure mno. 2). Among them is the
carrying out of the Slovak-Polish interconnector and the
costs for a feasibility study on the Eastring project. It is
understandable that the European Commission considers the
security of energy supply as a priority.
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Figure no. 2: In March 2017, the EC earmarked EUR 263 million for infrastructure

projects, especially gas projects for the countries of Central and Eastern Europe.

On the other hand, there is the European experience of using
renewable energy sources, mainly in the winter months. Lessons
from Germany, France and Austria: despite the fact that installed
output in power plants from renewable sources of energy covers,
under ideal conditions, the total consumption of Germany, under
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non-ideal conditions, RES will cover only 10 % of consumption.
This need to use backup energy sources thus follows from this.

Research by the company Wintershall has shown that
Germans are losing faith in rapid transformation to renewable
sources. In Germany, there is the strong conviction that they must
still rely on natural gas for many years. Up to 54% of Germans
consider the integration of renewable sources and natural gas as the
best solution. According to the government report from the start
of June 2018, Germany will reduce its greenhouse gas emissions
by only 32% by the end of 2020, thus not achieving its original
target of 40% compared to 1990. Natural gas must become an
unavoidable part of efforts to improve air quality in Germany.

As the Executive Vice-President of Equinor (formerly
Statoil) told the World Gas Conference in Washington in June 2018,
there are clear signals from the EU that gas is becoming a friendlier
fuel for Brussels than it was a year or two ago. European authorities
are aware that energy from renewable sources is not sufficient to
replace fossil fuels all over the country in a short period of time. The
Equinor Vice-President is convinced that natural gas will become
a major part of the European energy mix in the long-term horizon.
Norway supplied a total of 117.4 billion m® of natural gas to Europe
last year, the main destinations being the United Kingdom, France,
Germany and Belgium.

WHERE SLOVAKIA IS HEADING

The use of gas has a long tradition in Slovakia. The existing
built-up infrastructure gives natural gas a stable position in the
Slovak energy mix. Aside from twelve days in January 2009,
natural gas supplies have been reliable here. Having learned
from the crisis in 2009, connections with neighbouring countries
were completed. If two other trans-national gas pipelines can be
achieved, Slovakia will confirm its position as a gas crossroads
of Europe (Figure no. 3).
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Figure no. 3: Slovakia as a gas crossroads of Europe.

For Slovakia, it is important that the entire EU reduces
dependence on Russian natural gas. Despite increased
consumption, the EU has managed to stop misuse of the
monopoly power that Gazprom has had, especially in Eastern
Europe. Gazprom has joined the new rules of the game and
has lowered prices to the level of spot prices on the European
market. Gazprom and natural gas are no longer such a strong
geopolitical weapon as during the previous crises. Therefore, in
the case of Slovakia, concentrating now on the environmental
reasons for using natural gas may be useful.
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As follows from the study of Environmental Regionalization
of Slovakia processed by the Slovak Environmental
Agency, 50.7 % of the territory of the Slovak Republic
is put into the highest classification for environmental
quality. Now less is said that this is also due to the
gasification of Slovakia over the past decades. The total
of anthropogenic greenhouse gas emissions reached
40 million tonnes of CO, in 2014. In comparison with 1990,
total emissions have dropped by 45.5 %. Without explaining
the reasons at this point, we can safely say that CO,emissions
are certainly not the primarily environmental issue in
Slovakia. We have our big problem elsewhere: in fine dust
particles.

In terms of effects on human health, only those
particles that can be inhaled by humans — those with a diameter
ofless than 10 pm (PM10 - particulate matters) — are of interest.
The smaller the particles are, the deeper they can penetrate
into the lungs, and PM2.5, which are highly carcinogenic for
humans, can be considered particularly dangerous. In a report
submitted in May 2017, two Slovak ministries (Ministry of the
Environment and the Ministry of Finance) stated: “Slovakia
in terms of Europe show a high value of PM10 and PM2.5
particulate matter, which have a major negative impact on
human health. Within the EU, we are the country with the
third-highest share of the population exposed to excessive
concentrations of PM2.5, which versus the Europe-wide
average is dropping at only half the rate”.

In addition to natural sources (volcanic activity,
forest fires), the combustion of biomass and coal, emissions from
combustion (especially diesel) engines and waste incineration
plants are responsible for these dust particles. Several times last
winter, the Slovak Hydrometeorological Institute declared the first
stage of a smog situation in several districts of Slovakia, when it
measured excessive levels of the PM10 dust concentration over two
consecutive days.

Let’s perform a small energy balance at the end of this
chapter. The final consumption of electricity in Slovakia in 2017
was 31 TWh. This volume of electricity was produced in two
nuclear power plants (Jaslovské Bohunice, Mochovce), two thermal
power plants (Novaky, Vojany), in 22 hydroelectric power plants
(Vazska kaskada), the hydroelectric power plant Gabcikovo, the
éierny Véah pumping power plant and in an unspecified number
of steam, cogeneration, PVP and RES plants. Let’s call this list the
Slovak Electricity Fleet.

At the same time, in 2017, final consumption of natural
gas in Slovakia was 5.15 billion m®. When we convert this amount
into energy units, we get 54.3 TWh. If we would then like to replace
natural gas completely with electric energy from a carbon-free
environment, we would have to triple the capacity of the Slovak
energy fleet. This is certainly an attractive idea, especially in
Slovakia, where the completion of two blocks of the Mochovce
nuclear power plant has seen cost overruns and the deadline has
been shifted several times.

CHALLENGES FOR NATURAL GAS

At the Central European Energy Conference — SET-Plan 2017
— which was held in early December 2017 in Bratislava, vice-
president of the Norwegian company Statoil, Sonja Chirico
Indrebo, gave a speech. Her contribution could be summarized
as follows: Natural gas has a place in the world without emissions,
thanks to the capture and storage of carbon, we can decarbonize
the industry.
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Today‘s world is facing enormous
challenges. The world’s population
will grow from

6.2 billion to 9 billion people in
2035. One billion people still have
no access to electricity, and

2.5 billion people are without
access to clean energy. By 2035
energy consumption will increase
by 25 % compared with today. This
is why the current generation
needs to address the issues of
how to ensure sufficient energy
for the growing population, how
to tackle energy poverty and how
to reduce CO,.

If you remove the CO, from the natural gas, you can
distribute hydrogen through the pipeline. Europe could thus
use the gas infrastructure which it has invested in for decades
and would not need to build new high-voltage lines to distribute
a large amount of electricity. One of Statoil’s projects deals with
the transport of CO, from Great Britain and the Netherlands
to Norway, where it will be deposited into oil and gas deposits.
The partners of the project are the global corporations Shell and
Total.

The project, which, by the way, has been included in
the list of EU projects of common interest (PCI), should be ready
by 2023. At present a project in Leeds, in the UK, is currently
exploring under what circumstances households can switch from
natural gas to hydrogen. Even more importantly, this will be for
an industry that needs a lot of heat and which, after switching
from natural gas to hydrogen, will use existing turbines and
burners.

Another challenge for the gas sector was addressed
by the International Energy Agency: to reduce methane
emissions. Methane CH, is one of six greenhouse gases that
has a high global warming potential, many times higher than
CO,. On the other hand, the lifespan of methane in the earth’s
atmosphere 1s 12 years, while released carbon dioxide remains
in the atmosphere permanently. Within the EU, the two
largest sources of methane emissions are enteric fermentation
(flatulence of cattle) and anaerobic waste (marshes, volcanoes,
waste dumps).
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Figure no. 4: Share of sources of methane emissions in the EU and in Iceland in 2015.

SLOVAK ENERGY ANNUAL 2018

CONCLUSION - FUTURE CHALLENGES

Today’s world is facing enormous challenges. The world’s population

will grow from 6.2 billion to 9 billion people in 2035. One billion
people still have no access to electricity, and 2.5 billion people are
without access to clean energy. By 2035 energy consumption will
increase by 25 % compared with today. This is why the current
generation needs to address the issues of how to ensure sufficient
energy for the growing population, how to tackle energy poverty
and how to reduce CO,.

These facts justify the assumption that natural gas is the optimal
fuel for a sustainable future and that it will have a firm place in the
energy mix in the coming decades.
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RAST TRHOVEHO PODIELU

SVEDCI 0 SILE
INACKY SPP

V sucasnosti su najvacsim novym
dodavatelom elektriny na Slovensku
z pohladu poc¢tu zakaznikov,
elektrinu dodavaju do viac ako
180-tisic odbernych miest. Vlani

boli prvou volbou pre tych, ktori sa
rozhodli zmenit dodavatela elektriny.
Aké su aktualne priority Slovenského
plynarenského priemyslu?

ok 2017 bol na Slovensku v znameni medziro¢ného rastu spot-

reby energii. Kym spotreba zemného plynu narastla v porov-

nani s rokom 2016 0 6,5 % na 54,3 TWh, spotreba elektriny
prekonala vlani dokonca historické maximum. Slovensko spotrebovalo
31,06 TWh elektriny a jej medziro¢ny narast dosiahol 3,5 %. V tejto
situdcii sa darilo aj nasmu najvacsiemu dodéavatelovi energii, spolo¢nosti
Slovensky plynarensky priemysel, a. s. (SPP). V roku 2017, prvy raz
od otvorenia trhu s plynom, sa spolocnosti podarilo medzirocne zvysit
celkovy podiel na trhu dodavky plynu. O vyzvach energetického trhu,
cenach energii v nasledujicom obdobi, ale aj o dalsich témach sme sa
rozpréavali s generalnym riaditelom Slovenského plynarenské-
ho priemyslu (SPP) Stefanom Sabikom.

SPP sa podarilo zvysit nielen celkovy plynarensky po-
diel, ale zvysili ste aj objem dodavok elektrickej energie.
Ano, je to tak. V stratégii rozvoja spolo¢nosti SPP uz niekol-
ko rokov za sebou plni ambiciézny plan rozsirovania portfélia
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Stefan Sabik, generalny riaditel SPP

zakaznikov, pricom elektricka energia je popri plyne standardnou
sucastou nasej ponuky. V stcasnosti dodavame elektrinu do viac
ako 180-tisic odbernych miest a zostavame najvac¢sim novym
dodavatelom elektriny na Slovensku z pohladu poctu zakaznikov.
SPP bol navyse aj minuly rok prvou volbou pre odberatelov, kto-
ri sa rozhodli zmenit dodavatela elektriny. Celkové zakaznicke
portfélio SPP rastie a v stcasnosti, ako lider trhu s energiami,
obsluhujeme priblizne 1,32 miliéna odbernych miest. Celkovy
objem elektriny a plynu, ktory sme dodali zdkaznikom v roku
2017, dosiahol Groven 31 TWh.

SPP sa po prvy raz od liberalizacie trhu s plynom
podarilo medziro€ne zvysit svoj trhovy plynarensky
podiel. Cim ste zaujali vasich zakaznikov?

Tento Gspech nas nesmierne tesi. Nasou nespornou vyhodou oproti
ostatnym dodéavatelom je schopnost rychlo reagovat na $pecifické
poziadavky zdkaznikov, konkurencieschopna cena a, samozrejme,
sila prémiovej znacky SPP. Velki, priemyselni zakaznici vyzaduja
od svojho dodavatela neustalu komunikaciu a odborné znalosti. Pre
mensich zakaznikov je rovnako dolezity nadstandardny zakaznicky
servis, flexibilita ponuky a bezpec¢nost dodavok plynu. Zabezpecuje-
me pre nich produkty, ktoré maji pohyblivia cenu plynu, odvijajicu
sa od cien na medzinarodnych trhoch, az po moznost aplného fixo-
vania ceny na stanovent dobu, vdaka ¢omu si zakaznik moze presne
naplanovat vysku nakladov na energie.

Akym sp6sobom garantujete bezpeénost dodavok
plynu pre vasich zakaznikov?

Bezpecnost dodavok plynu je pre nas prioritou a budujeme ju dlhodobo
na viacerych pilieroch. Okrem kontraktov na nakup plynu z vychodu
1 zo zapadu obchodujeme s plynom a elektrinou prostrednictvom
vlastného trading flooru aj na medzinarodnych trhoch a, samozrejme,
vyuzivame plyn, ktory mame uskladneny v podzemnych zasobnikoch
na tzemi Slovenska. SPP je aj nadalej garantom bezpecnosti doda-
vok plynu pre celé Slovensko, nielen pre svojich zakaznikov, a hoci
by nam postacovala len priblizne polovica nasich zasob plynu, vyssi
objem sluzi ako strategicka rezerva pre potreby vsetkych odberatelov
na Slovensku. Nase aktivity, ako aj projekty v oblasti infrastruktary,
nas posunuli za poslednych takmer 10 rokov na ovela vyssiu Groven,
pokial ide o bezpecnost dodavok plynu v regiéne.

Od zaciatku roka sledujeme neustaly rast cien energii

na medzinarodnych trhoch. Cena elektriny vzrastla
do augusta 2018 o priblizne 40 %, cena plynu o 30 %.
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Zda sa, ze éra lacnejsich energii sa skoncila. Ma sa
slovensky zakaznik pripravit na zvySenie koncovych
cien energii?

Slovensko je jednym z trhov v Eurépe. Ceny u nas st tak ovplyvne-
né globalnou situaciou na energetickych trhoch. Rast cien plynu je
dosledkom predovsetkym studeného konca predchadzajicej zimy,
ktory viedol k vyprazdneniu zasobnikov plynu v Eurépe. To nasled-
ne zvysilo dopyt. Ceny plynu viak ovplyvnil aj rast cien ostatnych
komodit v poslednom c¢ase. Ceny za dodavku plynu pre domac-
nosti a malé podniky st na Slovensku plosne regulované, na roz-
diel napriklad od éeskej republiky. Urad pre reguldciu sietovych
odvetvi pri stanovovani cien za dodavku plynu na rok 2017, ktoré sa
narok 2018 nemenili, vychadzal v zmysle prislusnej cenovej vyhlasky
z priemernej ceny na burze, ktora je dnes vyssia o viac ako 35 %.
V pripade, Ze nedojde k zasadnému obratu a nadchadzajiice mesiace
pretrvavajuci trend potvrdia, tlak je na upravu regulovanych cien
za dodavku plynu na Slovensku najneskor od zaciatku roka 2019
viac ako pravdepodobny.

Aky vyvoj o¢akavate pri cenach elektriny?

Pokial ide o dalsi vyvoj cien elektriny, treba vziat do uvahy fakt,
ze priemerna cena elektriny na burze za referencné obdobie, ktoré
regulator stanovil vo vyhlaske, vzrastla medzirocne o takmer 30 %.
Ak sa pozrieme na cenu elektriny na burze dnes (pozn. autora —
v polovici augusta), medziro¢ny narast je dokonca viac ako 50 %.
Ceny elektriny na burze pre nasledujaci rok, spolu s dalsimi rele-
vantnymi eckonomickymi faktormi, spadajua do vzorca na vypocet

Bezpecnost dodavok plynu je
pre nas prioritou a budujeme ju
dlhodobo na viacerych pilieroch.

regulovanej ceny za dodavku elektriny. Z tohto dévodu je potreba
upravy maximalnych cien za dodavku elektriny od januara 2019
velmi pravdepodobna. Tak ako v pripade plynu, cena za komoditu
je len castou celkovej ceny dodavky elektriny a tvori menej ako
polovicu tejto celkovej ceny. Vacsinu celkovej ceny za dodavku
elektriny tvoria najmé poplatky za distribaciu elektriny a tarifa
za prevadzkovanie systému, ktord pokryva naklady na dotacie
pre vyrobcov elektriny z obnoviteInych zdrojov a tazbu domaceho
uhlia na vyrobu elektriny.

Rozvoj trhu s energiami na Slovensku mierne stag-
nuje. Ktoré faktory ho podla Vas ovplyvnuju a ¢o by
pomohlo jeho dalSiemu rozvoju?

Podobu trhu s energiami na Slovensku a jeho rozvoj, vratane novych
produktov a sluzieb, okrem situdcie na svetovych a eurdpskych
trhoch, geopolitickych vplyvov ¢i pocasia vyrazne ovplyvnuje
pretrvavajica cenova reguldcia vo vsetkych segmentoch domac-
nosti a v niektorych segmentoch aj pre priemyselnych odbera-
telov. Z pohladu SPP je nevyhnutné zvysSenie transparentnosti,
pruznosti a predvidatelnosti regulacie v sektore energetiky, ktory
ma velky vyznam pre ekonomiku Slovenska. Takyto pristup je
predpokladom dalsich investicii, energetickej bezpecnosti a rozvoja
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sluzieb, z ktorych budu profitovat vsetci spotrebitelia. Akékolvek
zasahy do fungovania trhu s energiami by mali byt prijimané len
v nevyhnutnej miere, po predchadzajicej odbornej diskusii, analyze
dosahov a mali by byt riadne odévodnené.

SPP koncom minulého roka predstavil prelomovy pro-
jekt na vyuzivanie zemného plynu v doprave na Slo-
vensku - fueLCNG. Ako projekt postupuje?

Realizacia projektu vystavby 14 novych plniacich stanic CNG a 3
novych plniacich stanic LNG urcenych predovsetkym pre tazka
nakladnt dopravu, podporovaného Eurépskou tniou, postupuje
podla krokov a aktivit, ku ktorym sme sa zaviazali v grantovej doho-
de. Pripravili sme pripravnt technicka §tadiu, ktora zadefinovala
po technickej stranke cely systém vyroby a distribuc¢nej logistiky
LNG. Sacastou stadie st technické specifikacie jednotlivych tech-
nologickych celkov, ktoré buda pouzité pri verejnom obstaravani,
a ich graficka 2D a 3D vizualizacia, ktort mozete vidiet na novej
stranke www.fueleng.sk, zriadenej pre projekt. Caka nas ete vela
prace, ale verim, ze sa dopracujeme k cielu a nové Cerpacie stanice
otvorime v planovanom termine v roku 2020.

Pre energetické spoloénosti moézu byt v nasledujucom
obdobi velkou prilezitostou aj projekty v oblasti ener-
getickej efektivnosti verejnych budov.

Ano, v tejto oblasti vidime velky potencial, preto v stéasnosti inten-
zivne pracujeme na priprave rozvoja naroc¢nejsich, garantovanych
energetickych sluzieb. Radi by sme pritom vyuzili nasu poziciu
na slovenskom trhu s energiami, ako aj nase know-how a dlhodoby
vztah s nasimi zakaznikmi. Zaroven im uz teraz pontkame Siroké
portfélio doplnkovych sluzieb, prostrednictvom ktorych mézu vyu-
zivat energie efektivnejsie. SMARTHOME technolégie od SPP
premienaju bezny domov na inteligentntt domécnost. Kamerovy
systém, termoreguldciu ¢i osvetlenie je mozné ovladat mobilnym
telefénom odkialkolvek.

Uz niekol'ko rokov SPP spolupracuje so strednymi
Skolami pri vychove mladych energetikov. Ako sa Stu-
dijny odbor ujal?

Studijny odbor technik energetickych zariadeni budov prinasa §tu-
dentom kvalitné teoretické vedomosti a praktické zrucnosti spojené
s in§talaciou, montazou a servisom roznych druhov energetickych
a elektrotechnickych zariadeni, ako aj s realizaciou zakladnych
stavebnych ¢innosti. Studenti st navyse schopni poskytovat pri-
merané energetické a poradenskeé sluzby. O tom, zZe Studijny odbor
je uspesny a atraktivny pre zamestnavatelov, Studentov, rodicov
a stredné skoly, svedci aj fakt, ze v sacasnosti ma tento studijny
odbor zaradeny do siete uz 7 strednych $kol a prvi absolventi si
mohli svojho prvého zamestnavatela vyberat. Studijng odbor tech-
nik energetickych zariadeni budov je len vychodiskovym bodom
na realizaciu dalsich vzdelavacich projektov a aktivit a Gsilie, ktoré
SPP spolu s EkoFondom, ktorého je zriadovatelom, vyvinuli pri
vzniku odboru a vytvoreni dielni, skutocne vytvori zaklad novej
generacie odbornikov, schopnych obstat v podmienkach rychlo sa
meniaceho trhu s energiou.
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GROWTH OF MARKET
SHARE TESTIFIES

T0 THE STRENGTH
OF THE SPP BRAND

At present, they are the largest new
supplier of electricity in Slovakia in
terms of the number of customers,
delivering electricity to over 180,000
access points. Last year, they

were the first choice for those who
decided to change their electricity
supplier. What are the current
priorities of the Slovak gas industry?

he year 2017 saw a year-on-year increase in energy
I consumption in Slovakia. While the consumption of natural
gas grew to 54.3 TWh, an increase of 6.5% in comparison
with 2016, electricity consumption exceeded the historical peak last
year. Slovakia consumed 31.06 TWh of electricity, and its growth
year-on-year was 3.5%.In this situation, our biggest energy supplier,
the company Slovensky plynarensky priemysel (SPP), did very well,
too. In 2017, for the first time since the opening of the gas market,
the company managed to increase the overall share of the gas supply
market year-on-year. We talked about the challenges of the energy
market, energy prices in the coming period, as well as other topics
with Stefan Sabik, Director General of SPP.

SPP has managed not only to increase the overall
share of gas but also to increase its volume of
electricity supply.

Yes, that’s true. The development strategy for SPP has for several
years now been going through an ambitious plan to expand our
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portfolio for customers, with electricity as a standard part of our offer,
alongside gas. We currently supply electricity to more than 180,000
delivery points, and we are the largest new supplier of electricity in
Slovakia in terms of number of customers. Furthermore, last year
SPP was the first choice for buyers who decided to change their
electricity supplier. SPP’s overall customer portfolio is growing, and
currently, as a leader on the energy market, we serve approximately
1.32 million subscription points. The total volume of electricity and
gas we supplied to customers in 2017 reached a level of 31 TWh.

For the first time since the liberalization of the gas
market, SPP managed to increase its market share

in gas year-on-year. What did you do to interest your
customers?

We are exceedingly happy with this success. Our undisputed
advantage over other suppliers is the ability to respond quickly to
specific customer requirements, a competitive price and, of course,
the strength of the SPP premium brand. Large, industrial customers
require non-stop communication and expertise from their supplier.
For smaller customers, it is equally important to have superior
customer service, offer flexibility and the security of the gas supply.
We provide them with products that have a flexible price for gas,
derived from the prices on international markets, to the possibility
of full price fixation for a fixed period of time, so that the customer
can accurately plan the cost of energy.

How do you guarantee the security of gas supplies for

your customers?

Security of the gas supply is a top priority for us, and we have built
it over the long-term on a number of pillars. In addition to contracts
for the purchase of gas from the east and from the west, we also trade
in gas and electricity through our own trading floor on international
markets, and we use gas stored in underground storage facilities in
Slovakia, of course. SPP is also a guarantor of the security of gas
supplies for the whole of Slovakia, not only for its customers, and
although only about half of our gas reserves would be sufficient,
the larger volume serves as a strategic reserve for the needs of all
our customers in Slovakia. Our activities, as well as infrastructure
projects, have pushed us to a much higher level over the past 10 years
in terms of security of gas supply in the region.

Since the beginning of the year, we have seen a steady

rise in energy prices on international markets. The price
of electricity grew by about 40% as of August 2018 and
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the price of gas by 30%. It seems that the era of cheaper
energy has come to an end. Should Slovak customers be
prepared for an increase in end-user energy prices?

Slovakia is just one of the markets in Europe. Prices in our country
are thus affected by the global situation on the energy markets. The
growth in gas prices is due primarily to the cold end of the previous
winter, which led to the emptying of gas storage facilities in Europe.
This subsequently increased demand. Gas prices were also influenced
by the rise in prices of other commodities in recent times. Prices for the
supply of households and small businesses are regulated in Slovakia, in
contrast to, for example, the Czech Republic. The Regulatory Office
for Network Industries, when setting the price of gas for 2017, which
did not change for 2018, based it on an average price order on the
stock market, which today is higher by more than 35%.1f there is no
significant turnover and the upcoming months confirm the upward
trend, then there will be more than likely pressure to adjust regulated
prices for gas supply in Slovakia by the beginning of 2019 at the latest.

What kind of development are you expecting in the
prices of electricity?

Regarding further development of electricity prices, the fact that the
average price of electricity on the stock exchange over the reference
period, set by regulators in a decree, increased by almost 30%
year-on-year must be taken into account. If we look at the price
of electricity on the market today (author’s note: in mid-August),
year-on-year growth is more than 50%.The prices for electricity on
the market in the coming year, along with other relevant economic

Security of the gas supply is a top
priority for us, and we have built it
over the long-term on a number of
pillars.

factors, fall into the formula for calculating the regulated price for
electricity. For this reason, the need to adjust the maximum prices
for electricity from January 2019 becomes very likely. As with gas,
the commodity price is only part of the total electricity supply and
accounts for less than half of that total price. Most of the total price
for electricity supplies comes from electricity distribution charges
and a tariff for the operation of a system, which covers the cost of
subsidies for electricity producers from renewable sources and the
extraction of domestic coal for electricity generation.

Development of the energy market in Slovakia is
stagnating a bit. Which factors influence it and what
will help it in its further development?

The appearance of the energy market in Slovakia and its development,
including new products and services, aside from the situation on
global and European markets, geopolitical influences and the
weather, is notably affected on the persistence of price regulation
in all household segments and in some segments also for industrial
customers. From the viewpoint of SPP, it is essential to increase the
transparency, flexibility and predictability of regulation in the energy
sector, which is of major importance to the economy of Slovakia. Such
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an approach is a prerequisite for further investment, energy security
and the development of services that will benefit all consumers. Any
interventions into the functioning of the energy market should be
accepted only to the extent necessary after the discussion of experts
and an analysis of impacts and it should be duly justified.

At the end of last year, SPP presented a breakthrough
project for using natural gas for transport in Slovakia -
fueLCNG. How is the project going?

The implementation of the construction project for 14 new CNG
filling stations and 3 new LNG filling stations, mainly for heavy
freight transport, supported by the European Union, is progressing by
the steps and activities we have committed to in the grant agreement.
We have worked up a preparatory technical study that has defined the
LNG production and distribution logistics system on the technology
side. The study includes technical specifications of the individual
technological units which will be used for public procurement and
their graphic 2D and 3D visualization, which you can see on the new
website www.fueleng.sk, set up for the project. We still have a lot of
work before us, but I believe we are approaching our goal and the
new filling stations will open by the planned deadline of 2020.

For energy companies, projects in the field of energy
efficiency of public buildings may also be a great
opportunity in the coming period.

Yes, we see great potential in this area, so we are currently working
intensively on the preparation of more demanding, guaranteed energy
services. We would like to take advantage of our position on the Slovak
energy market as well as our know-how and long-term relationship with
our customers. At the same time, we are now offering them a broad
range of additional services to make them more energy efficient.
SMARTHOME technologies from SPP convert a common home to
a smart home. The camera system, thermoregulation or lighting can
be controlled by a mobile phone from anywhere.

For several years now, SPP has cooperated with
secondary schools to educate young energy workers.
Howhas the study department caught on?

The study department for energy-facility buildings technicians brings
students with high-quality theoretical knowledge and practical skills
associated with the installation, implementation and servicing of various
types of power and electrical equipment, as well as with handling
basic building activities. Students are further able to provide adequate
energy and advisory services. The fact that the study department is
successful and attractive for employers, students, parents and secondary
schools is evidenced by the fact that at present, it has been included in
anetwork of 7 secondary schools, and the first graduates could choose
their first employer. The study department for energy-facility buildings
technicians is only the starting point for carrying out further education
projects and activities and efforts that SPP, together with EkoFond,
which has been founded by SPP, developed in the establishment of
the department and the creation of workshops, will actually create
the base of a new generation of professionals capable of thriving in
a rapidly changing energy market.
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> Spolahlivy partner pre uskladinovanie zemného plynu uz 25 rokov

* Vyznamny ¢lanok bezpecnosti dodavok plynu
* Podpora likvidity a obchodovania na prilahlych trhoch
* Priamy pristup na plynarenské trhy v SK/AT

> Reliable partner for underground gas storage for 25 years

* Significant asset for the security of gas supplies
* Support of the market trading and liquidity
* Direct access to SK/AT gas markets
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NAFTA: PODZEMNE ZASOBNIKY

ZEMNEHO PLYNU MAJU

NA PLYNARENSKOM TRHU

STRATEGICKY VYZNAM

NAFTA na Slovensku rozvija oblast
skladovania zemného plynu uz

45 rokov. Reagujeme na meniace
sa poziadavky trhu vytvaranim
produktov, o ktoré maju klienti
zaujem.

pohladu Slovenska st podzemné zasobniky strategickym

nastrojom, ktory zvysuje energetickt bezpecnost. Ich vyznam

navyse zvysuju prepojenia s inymi plynarenskymi sietami
v kombindcii s ostatnymi néstrojmi, ktorymi st napriklad reverzné
toky v prepravnych sietach. Pozicia spolo¢nosti NAFTA a. s., sa tak
na eurépskom trhu skladovacich sluzieb neustale upevnuje.

Zakladnou podmienkou vzniku zasobnika su vhodné
vlastnosti horninovej Struktuiry

Na podzemné skladovanie zemného plynu sa v podmienkach
Slovenska vyuzivaju prirodné horninové struktary. Vhodnymi
vlastnostami Struktar s dostato¢ny objem a priepustnost, ktord
ovplyvnuje, aky bude mat zasobnik vykon. Délezitym paramet-
rom je aj hermetickost struktary, ktora zabezpeci, ze plyn, ktory
sa do zasobnika vtlaci, sa zo $truktary nestrati, ale zostane v nej
az dovtedy, ked je pozadovand jeho spidtna tazba zo zasobnika.
Existencia optimalnych podpovrchovych horninovych struktar
je zakladnou podmienkou na vytvorenie podzemného zasobni-
ka zemného plynu. Prvé zasobniky vznikli na Slovensku v roku
1973, ked boli do povodnych, vytazenych lozisk vtlacané prvé
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metre kubické zemného plynu. Zasadnou vyhodou pri budovani
podzemnych zasobnikov st geologické a technologické poznatky
z predchadzajucej tazby uhlovodikov, ktord prebiehala v tychto
loziskach.

Podzemné zasobniky vykryvaju nerovhomerny dopyt
po zemnom plyne

V plynérenskej sustave funguja zasobniky ako akysi akumula¢ny
prvok. Vyrovnavaju vykyvy v prepravnej sieti a zaroven st efektiv-
nym nastrojom na podporu obchodovania na plynarenskom trhu.
Pretrvavajicim trendom je napiflanie zasobnikov vzdy pred zimnou
sezonou. To len potvrdzuje, ze mat fyzické zasoby plynu priamo
na mieste spotreby je stale potrebné, pretoze sa nikdy nevie, aka
chladna bude zima. Samozrejme, zabezpecit spolahlivé dodavky
nie je len tlohou zasobnikov, ale celého plynarenského sektora.

V obdobi nizsej spotreby zemného plynu slizia podzemné zasobni-
ky na uskladnenie plynu dodavaného zo zahranicia. Plyn, vtlacany
do zasobnika, prechddza cez obchodné meranie, ktorym sa urci
jeho objem a zlozenie. Z neho sa vypocita energia obsiahnuta
v plyne. Nasledne takto prevzaty a zamerany plyn s urcitym obsa-
hom energie pradi do kompresorov, kde dochadza k zvyseniu jeho
tlaku. Plyn vzdy pradi z miesta vyssieho tlaku na miesto s niz§im
tlakom. Takto stlaceny plyn sa ochladi vo vzduchovych chladic¢och.
Nasledne postupuje cez ststavu plynovych potrubi a kolektorov
k jednotlivym sondam az do samotného zasobnika (tzv. loziska), co
v pripade spolo¢nosti NAFTA znamena ukladanie zemného plynu
az do hibky 1 700 metrov.

Naopak, ked je plynu v plynarenskej sieti nedostatok alebo je na trhu
zvyseny odber, je mozné ho zo zasobnika tazit. Zemny plyn pradi
obratene zo sond do tzv. zbernych stredisk, kde sa vo vstupnych separa-
toroch zbavuje volnej kvapaliny. Kedze plyn obsahuje pary vody a vys-
sich uhlovodikov aj po primarnom odseparovani volnej kvapaliny, je
potrebné ho upravit susenim, t. j. vysusit. To sa deje v adsorpcnej sta-
nici. Na povrchu sa zachytavaja molekuly vody a vyssich uhlovodikov,
a tymto sposobom sa vysusuje plyn dodavany do plynarenskej siete.
Moézeme povedat, ze zasobniky st hlavnym nastrojom na vyrovna-
vanie sezénnych rozdielov v spotrebe zemného plynu. Ich vyznam sa
vsak zvysuje v pripade mimoriadnych situacii, ked zohravaja klacova
rolu pri zabezpecovani plynulych dodavok na Slovensko.

Rozsirovanim skladovacej kapacity zasobnika
zvySujeme energeticku bezpeénost Slovenska
V spolocnosti NAFTA rozvijame, ako operator najvicsicho komplexu

podzemnych zasobnikov na Slovensku, oblast skladovania a budovania
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podzemnych zasobnikov zemného plynu uz 45 rokov. Pocas tohto obdo-
bia sme intenzivne pracovali na zvy$ovani skladovacej kapacity. Kazdé
rozsirenie pritom predstavuje vyznamnu investiciu nielen pre nas, ale
aj pre celé Slovensko. Z pociatocnych 200 miliénov m® v roku 1977 sa
postupnym rozsirovanim navysila skladovacia kapacita az na dnesnych
2,74 miliardy m? (priblizne 30 TWh). Sti¢asna skladovacia kapacita
predstavuje viac ako polovicu rocnej spotreby zemného plynu na Slo-
vensku, ¢im sa zaradujeme medzi krajiny s najvacsou skladovacou
kapacitou v pomere k spotrebe plynu. Na Gspesny rozvoj ¢innosti spo-

V plynarenskom retazci NAFTA
zabezpecuje klientom Siroké
portfdlio sluzieb v oblasti
skladovania zemného plynu.

jenych s uskladnenim zemného plynu vyznamne vplyvaja dva dolezité
faktory —vyborné geologické podmienky a poloha zasobnikov NAFTA
v blizkosti tranzitného systému zasobujuceho zapadnych a juznych suse-
dov Slovenska. Rozvijanim podzemnych zasobnikov zemného plynu
zvySujeme energeticktt bezpecnost Slovenska aj celej Eurdpy.

Flexibilita zasobnikov pomaha reagovat na aktualne
poziadavky trhu

Okrem rozsirovania skladovacej kapacity pracujeme dlhodobo aj
na posiliovani kapacity prepojeni s prepravnou sietou a investuje-

SLOVAK ENERGY ANNUAL 2018

me do flexibility zasobnikov. To znamena, ze vieme podla potreby

prepnut zasobnik z rezimu vtlacania na tazbu a naopak. Nasou
hlavnou vyhodou je, ze neprevadzkujeme klasicky zasobnik, ale
tzv. komplex zasobnikov, ktoré st napojené na nieckolko sieti — dis-
tribu¢nu, tranzitnd, ale aj na virtualny obchodny bod v Rakusku.
Komplex sa zaroven nachadza v blizkosti hranic troch krajin, takze
cez napojenia je schopny obslazit cely stredoeurdpsky priestor.
Najlepsou reakciou na premenlivé poziadavky trhu je predvidanie
zmien a reagovanie v predstihu. NAFTA reaguje na meniace sa
poziadavky trhu predovsetkym vytvaranim takych produktov, o kto-
ré maju klienti zaujem. Ide najmia o rieSenia zamerané na vacsiu
flexibilitu, ako aj o vyssi podiel takzvanych produktov ,,na mieru®.
V plynarenskom retazci NAFTA zabezpecuje a poskytuje svojim
klientom $iroké portfolio sluzieb v oblasti skladovania zemného ply-
nu, a to od uskladnovacej kapacity cez jednotlivé sluzby v oblasti
vtlacného a tazobného vykonu az po zmeny v odovzdavaco-pre-
beracich bodoch. Prikladom s flexibilné skladovacie kontrakty,
ktoré umoznuju celorocne vtlacat a tazit zemny plyn bez sezénnych
obmedzeni.

Ak to zhrnieme, spolahlivi operatori zasobnikov s flexibilnymi sluz-
bami si udrziavaji svoju poziciu na trhu. Samozrejme, nejde to bez
dalsich inovacii v riadeni zasobnikov ani bez vytvarania inovativ-
nych skladovacich produktov. V pripade spolo¢nosti NAFTA je
zrejmé, ze patri medzi dolezité stcasti eurdpskej plynarenskej siete
a svoju poziciu neustale posiliyje. Aj vdaka podzemnym zasobnikom,
ktoré sa pilierom bezpecnych a plynulych dodavok, je v stc¢asnosti
Slovensko ovela lepsie pripravené na mimoriadne situacie.
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NAFTA: UNDERGROUND GAS STORAGE
FACILITIES PLAY A STRATEGICALLY

SIGNIFICANT ROLE
IN THE GAS MARKET

NAFTA have been developing
underground gas storage in Slovakia
for 45 years now. We are responding
to the changing demands of the
market by creating products that are
of interest to clients.

rom the point of view of Slovakia, underground gas storage

facilities are a strategic tool that increases energy security.

Furthermore, links with other gas networks in combination
with other tools, such as reverse flows in transport networks,
increase their importance. The position of NAFTA a. s., is thus
continuously strengthening on the European storage market.

A basic condition for the origin of storage facilities is
suitable properties of the rocky structure

Natural rock structures are used for underground gas storage under
the natural conditions of Slovakia. The properties needed for such
structures are sufficient volume and permeability, which affects
how much capacity the storage facility will have. An important
parameter is also the hermeticity of the structure, which ensures
that the gas injected into the space is not lost from the structure but
remains in it until it needs to be withdrawn. The existence of optimal
subsurface rock structures is a basic condition for the creation of
underground gas storage facility. The first storage facilities were
established in Slovakia in 1973, when the first cubic meters of natural
gas were injected into the originally extracted deposits. A principle
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Ing. Martin BartoSovié,
general manager NAFTA

advantage in development of the underground gas storage facilities is
geological and technological knowledge from the previous production
of hydrocarbons that took place at these sites.

Underground storages cover the uneven demand

for natural gas

Within the gas system, such storage facilities function as a form of
storage. They compensate for fluctuations in the transport network
and are an effective tool for supporting trade on the gas market. An
ongoing trend is to always fill storage facilities prior to the winter
season. This only confirms that having physical gas reserves directly
onsite is still needed, because no one ever knows how cold the
coming winter might be. Of course, ensuring the safety of supplies
is not just the role of storage facilities, but of the entire gas sector.
In aperiod of lower gas consumption, underground gas storage facilities
are used for gas supplied from abroad. The gas, injected into the storage
facility, passes through a commercial measuring that determines its
volume and composition. The energy contained in the gas is then
calculated from this. Subsequently, gas containing a certain amount of
energy is put into compressors, where the pressure is increased. The gas
always flows from a place of higher pressure to a point of lower pressure.
Gas thus compressed is cooled in air coolers. It subsequently proceeds
through a system of gas pipelines and collectors to individual wells up to
the storage facility (called reservoir), which in the case of the company
NAFTA means underground gas storage up to a depth of 1700 meters.
If, in contrast, there is a shortage of gas in the gas network or an
increase in purchasing on the market, it can then be withdrawn from
the reservoir. Natural gas flows in reverse from the wells into so-called
Gathering Stations, where free liquids are released in inlet separators.
Since gas contains water vapour and higher hydrocarbons, even after
the primary liquid has been separated, it is necessary to be altered by
drying. This happens at an adsorption station. Water molecules and
higher hydrocarbons are captured on the surface, thereby drying the gas
supplied to the gas network. We can say that such storage facilities are the
primary tool for balancing the seasonal differences in the consumption
of natural gas. Their importance increases in emergency situations,
when they play a key role in ensuring the safety of supplies to Slovakia.

By expanding storage capacity we are increasing the
energy security of Slovakia

We at the company NAFTA have been developing the field of
underground gas storage in Slovakia for 45 years now. During
this time, we have worked intensively on increasing our storage
capacity. Each expansion represents a major investment
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not only for us but for Slovakia as a whole. Of the initial
200 million m*in 1977, the storage capacity has gradually expanded
to 2.74 billion m® (about 30 TWh). The current storage capacity
represents more than half of the annual consumption of natural gas
in Slovakia, which ranks us among the countries with the largest
storage capacity compared to gas consumption. Two important
factors — excellent geological conditions and the location of NAFTA
underground storage facilities near the transit system that supplies

In underground gas storage NAFTA
provides a wide portfolio of services
for clients.

western and southern neighbours of Slovakia — have influenced
the successful development of natural gas storage activities. By
developing underground gas storage, we are increasing the energy
security of Slovakia and all of Europe.

The flexibility of such storage facilities helps

to respond to current market demands

In addition to expanding our storage capacity, we have also been
working long term on strengthening the interconnection capacity
of the transmission network and investing in flexibility. This
means that we are able to switch storage from the injection mode
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to withdrawal mode and back as needed. Our main advantage

1s that we do not operate a classic storage facility, but a so-called
complex of reservoirs that are connected to several networks —
distribution and transit but also to a Virtual Trading Point (V'TP)
in Austria. The complex is at the same time near the borders
of three countries, so it is capable of serving the entire Central
European region through its connections.

The best reaction to changing market demands is anticipating
changes and responding to them early. NAFTA is responding to the
changing demands of the market, especially by creating products that
are of interest to customers. This is especially about solutions aimed
at greater flexibility as well as a higher proportion of so-called custom
products. NAFTA secures and provides its clients in the gas chain
with a wide portfolio of underground gas storage services, ranging
from storage capacity through individual services in the field of
injection and withdrawal, to changes in delivery points. Examples are
the flexible storage contracts that allow the injection and withdrawal
of natural gas year-round without seasonal restrictions.

If we summarize it, reliable operators of storage facilities with flexible
services maintain their position in the market. Of course, this is not done
without further innovation in inventory management or the creation of
innovative storage products. In the case of NAFTA, it is clear that it ranks
among the important components of the European gas network, and itis
continuously strengthening its position. Thanks to underground storage
facilities, which are the pillars of safe and seamless supplies, Slovakia is
now much better prepared for emergency situations.
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Vazené citatel'ky, vazeni citatelia!

vaz elektrotechnického priemyslu je vo svojom rezorte naj-

vdcsou reprezentativnou a zamestnavatelskou organizaci-

ou. V stcasnosti zdruzuje takmer 100 spolo¢nosti s elektro-
technickym alebo pribuznym zameranim. Nasim najdolezitejsim
poslanim je obhajoba ich zaujmov. Preto nas tesi, Ze Asociacia
priemyselnych zvazov, do ktorej patrime, je novym ¢lenom Hos-
podarskej a socialnej rady SR.
Ako socidlny partner na strane zamestnavatelov bude este vyraz-
nejsie vstupovat do legislativneho procesu. Verime, ze aj vdaka
priamemu kontaktu s vladou sa nam postupne podari odstranit
mnohé nedostatky, ktoré denne komplikuji chod priemyselnych
podnikov na Slovensku.
Jednym z najvacsich problémov bol a nadalej zostava nedostatok
kvalifikovanej pracovnej sily. V tejto oblasti sa ndm podarilo
presadit niekol'ko zmien, v rokovaniach s predstaviteImi statu
nas viak stale ¢akd vela prace. Napriek tomu, Ze zamestnavanie
cudzincov nikdy nebolo nasou prvou volbou, je stale najrychlej-
$im sposobom ziskavania chybajtacich zamestnancov.
Situdcia na trhu prace priamo savisi s nedostatkom absolventov
technickych odborov. Netajime sa nazorom, ze slovenské skolstvo
potrebuje optimalizaciu siete strednych $koél a vybudovanie novej
struktary odborov s profilmi absolventov podla poziadaviek
trhu prace. Statistiky hovoria, Ze 57 % absolventov vysokych
$kol a 63 % absolventov SOS nepracuje po skonéeni $koly vo
svojom odbore.
Prepojenie $kol s praxou budeme aj nadalej intenzivne pod-
porovat. Vyrazna cast studentov, ktord sa doposial zapojila
do systému dualneho vzdelavania, ziskava praktické skasenosti
priamo v nasich ¢lenskych firmach.
Délezitou témou je aj mzdova politika. Pri dne$nej situacii
na trhu prace $tatne organy nemusia zasahovat do mzdovych
politik firiem. Dalsie zvysSovanie nakladov spoloc¢nosti moéze
narusit ich ekonomickd stabilitu a priniest zvySovanie cien.
Verim, ze poctivou a cielavedomou pracou sa nam podari spo-
lo¢ne zvladnut vsetky vyzvy. Sme otvoreni vsetkym podnetom
od vas — podnikatelov v slovenskom priemysle.
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Andrej Lasz

generalny sekretar

Zvaz elektrotechnického priemyslu
Slovenskej republiky / General Secretary
of the Electrotechnical Industry Union of the
Slovak Republic

Dear readers!

he Electrotechnical Industry Union of the Slovak Republic

is the largest representative and employer organization in its

sector. At present, it assoclates nearly 100 companies with
electrotechnical or related interests. Our most important mission is
to defend the interests of our members. That is why we are pleased
that the Association of Industry Associations, which we belong to, 1s
a new member of the Slovak Economic and Social Council.
As a social partner on the side of employers, it will be even more
important to get involved in the legislative process. We believe
that through direct contact with the government we will grad-
ually manage to eliminate many of the shortcomings that daily
complicate the operation of industrial enterprises in Slovakia.
One of the biggest problems was and still remains the shortage of
a sufficiently qualified work force. We have succeeded in getting
some changes made in this area, but we still have a lot of work
to do in the negotiations with state officials. Despite the fact that
the employment of foreigners was never our first choice, it still
remains the fastest way to recruit missing staff.
The situation on the labour market is directly associated with the
shortage of graduates in technical fields. We make no secret of our
opinion that Slovak education needs to optimize the secondary
school network and build a new structure of trade unions with
graduate profiles according to the requirements of the labour
market. Statistics show, however, that 57% of university graduates
and 63% of secondary school graduates don’t find work in their
field after leaving school.
We will continue to intensively support the interconnection of
schools with practice. A significant portion of students who have
taken part in the dual education system so far gain practical
experience directly in our member firms.
Wage policy is another important issue. With today’s situation
on the labour market, state authorities don’t have to interfere
with wage policies. The further increasing of company costs
may undermine their economic stability and bring about price
increases.
I believe that through honest and purposeful work, we will be
able to cope with all the challenges ahead. We are open to all
suggestions from you — entrepreneurs in Slovak industry.
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IVAZ ELEKTROTECHNICKEHO
PRIEMYSLU SR
BUDUJE Z CLENOV KOMUNITU

106

SPOLU. To je nazov koncepcie
rozvoja ¢innosti Zvazu
elektrotechnického priemyslu SR.
S - systémové rieSenia,

P - podpora podnikania,

O - odbornost,

L - legislativa,

U - uspora.

V tomto duchu zvaz pripravuje
vSetky nové aktivity pre svoje
Cclenské firmy. K osvedéenym
pribudlo niekol'ko noviniek.

SPOLOCNY NAKUP KOMODIT

Aktivita, ktorej cielom je optimalizacia nakladov ¢lenskych firiem
ZEP SR. Firmy pozitivne zareagovali na moznost optimalizovat
vydavky na telekomunikacné sluzby. Clenovia maju k dispozicii
bezplatnt a nezaviaznu analyzu nakladov, ktora ukaze realny stav
s vyCislenim moznej tspory. V pripade zaujmu ziskaji zabezpecenie
najvyhodnejsich podmienok u operatorov, komplexnt starostlivost
o telekomunikacné sluzby a nakladyi Setrenie v priemere viac ako
50 % povodnych ro¢nych nakladov.

Zviz v sucasnosti pripravuje novinku — spolo¢ny nakup
aut. ,, Aktudlne realizujeme prieskum a pracujeme na kumulovani dopytu
po automobiloch v ramei ¢lenskyjch firiem na rok 2019, dopiﬁa generalny
sekretar Andrej Lasz. Na zaklade dostatocného mnozstva infor-
maicii o type, mnozstve C1 vlastnostiach dopytovanych vozidiel
spusti ZEP SR spolo¢ny nakup. K telekomunika¢nym sluzbam
a automobilom by v budacnosti mal pribudnut napriklad spolo¢ny
nakup kancelarskych potrieb a pracovného oblecenia.

BEST PRACTICE SHARING STRETNUTIA

Ide o dalsiu prilezitost na osobny kontakt ¢lenov, vzajomnu
konzultaciu a podelenie sa o vlastné skisenosti za pritomnosti
odbornikov. Témou prvého best practice sharing stretnutia
bola smernica GDPR a jej aplikacia vo firemnom prostredi.
Program bol zamerany na implementaciu nariadenia podla
pravnych odportc¢ani, na realne sktsenosti firiem pri zavadzani
GDPR na priklade spolo¢nosti Osram, a. s. a na moznosti,
ako chréanit data z pohladu IT. Na podujatie prislo pribliz-
ne 50 ucastnikov. ZEP SR planuje podobné stretnutia ¢lenov
orientované na vymenu informacii a praktickych skasenosti
organizovat pravidelne.

PLES ZVAZU ELEKTROTECHNICKEHO PRIEMYSLU SR
V ramci podpory budovania vzajomnych vztahov organizuje zviz
vo vlastnej rézii ples pre svojich ¢lenov, dvere nan vsak maja otvore-
né vsetcl. V sticasnosti pripravuje v poradi uz piaty rocnik. Hostia
si opat uziju vecer plny zabavy, dobrého jedla, tanca a prijemnych
stretnuti. Ples Zvédzu elektrotechnického priemyslu SR sa bude
konat v sobotu 19. januara 2019 v DoubleTree by Hilton Hotel
Bratislava.
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THE ELECTROTECHNICAL

INDUSTRY UNION

ZEPSR

2viiz elektrotechnického priemysla
Slowenskej republiky

OF THE SLOVAK REPUBLIC
IS MADE UP OF COMMUNITY MEMBERS

SPOLU (in English: TOGETHER).
This is the name of the concept
for developing the activities of the
Electrotechnical Industry Union of
the Slovak Republic. It is derived
from the Slovak terms for the
following ideas:

S - System Solutions,

P - Business Support,

O - Expertise,

L - Legislation,

U - Savings.

In this spirit, the union is preparing
all new activities for its members.
Several new items have also come
to the fore.
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COMMON PURCHASE OF COMMODITIES

An activity aimed at optimizing the costs for ZEP SR member
companies. Companies have positively responded to the
opportunity to optimize telecommunications spending. Members
have at their disposal a free and non-binding cost analysis that
shows the real state, with a potential savings quantified. In the
event of interest, they get the most advantageous terms with
operators, comprehensive care of telecommunication services
and costs and savings of more than 50 % of the original annual
costs on average.

The union is currently preparing a new item — the joint
purchase of cars. “We are currently conducting a survey and
working on cumulated demand for automobiles in the scope of
member firms for 2019% the Secretary-General Andrej Lasz added.
On the basis of a sufficient amount of information on the type,
quantity or properties of the vehicles requested, ZEP SR will launch
a joint purchase. In addition to telecommunication services and
cars, in the future, for example, the joint purchase of office supplies
and work clothes could be added.

BEST PRACTICES SHARING MEETING

This is another opportunity for personal contact of members,
mutual consultation and the sharing of experiences in the presence
of experts. The subject of the first best practices sharing meeting
was the GDPR directive and its application in the corporate
environment. The program focused on the implementation of the
new European regulation according to the legal recommendations,
on the real experience of companies in the implementing the GDPR
on the example of Osram, a.s., and on how to protect data from
an IT perspective. Approximately 50 participants came to the
event. The ZEP SR plans to organize similar meetings of members
focused on the exchange of information and practical experience
on a regular basis.

THE ELECTROTECHNICAL INDUSTRY UNION BALL

As a means of building relations, the union organizes a ball for
its members, though the door is open to everyone. It is currently
being prepared for the fifth year in a row. Guests will again enjoy
an evening full of fun, good food, dancing and pleasant meetings.
The Ball of the Electrotechnical Industry Union of Slovakia will
be held on Saturday, 19 January 2019, at the DoubleTree by
Hilton Hotel Bratislava.

107




sk

VIRTUALNA ZASADAGKA.
PORTAL SPOLUPRACE PREDSTAVI ZEP SR
NA KONFERENCII ELKON 2018

Po dvoch uspesnych roc¢nikoch sa
¢lenovia Zvazu elektrotechnického
priemyslu SR, ale aj odbornici

z inych odvetvi priemyslu, stretnu
na Elektrotechnickej konferencii
ELKON 2018. Treti roCnik sa
uskutoc€ni 18. - 19. oktébra vo
Viglasi. Nosnou témou konferencie
je spolupraca priemyselnych
podnikov a vyhody, ktoré moze
priniest malym i velkym firmam

v mnohych oblastiach.

o, Sprdvne nastavend kooperdcia firtem mdze zvysit efektivitu préce
a vytvorit taki pridand hodnotu, aki jednotlivec alebo firma samostatnou
prdcou vytvorit nedokdzZe,“ vysvetluje generalny sekretar Zvazu elek-
trotechnického priemyslu SR Andrej Lasz. Na Elektrotechnickej
konferencii ELKON 2018 zviz predstavi a uvedie do prevadzky
svoj novy projekt — webovy portal spolupracuj.me, na pod-
poru spoluprace a podnikania priemyselnych podnikov v dvoch
zakladnych kategériach: obchod a vyroba a veda, vyskum a ino-
vacie. V prvej faze slovenskych, zviz v§ak ma ambiciu oslovit aj
firmy z V4.

Portal bude fungovat ako pomyselny uzol, ktory spo-
ji firmu s firmou bez ohladu na pocet zamestnancov, objem
vyroby ¢i miesto pésobenia. Bude mozné na nom pontkat svoje
produkty a sluzby, najst obchodného partnera ¢i odberatela,
zakaznika alebo priestor na dalsi rast. Uzivatelom umozni riesit
i praktické problémy, napriklad s dodavkami materidlu, sluzieb,
aplikovanym vyskumom, praktickymi problémami vo vyrobe
amnohé iné. Mozna bude aj spolupraca s katedrami technickych
univerzit.

Ide o komplexny, ale jednoduchy néstroj na vyrobnu,
vyvojova a obchodnt spolupracu. Webovy portal bude fungovat
ako virtualna zasadacka, do ktorej méze vstapit ktorykolvek
podnikatel a rokovat s partnerom, ktory ho zaujme svojou ponu-
kou a naopak. Cielom je zjednodusit firmam hladanie novych
prilezitosti a riesenie kazdodennych problémov a vyziev.

Pristup na portal a vytvorenie firemného profilu spo-
lo¢nosti st bezplatné a pocet registrovanych firemnych uzivate-
Iov a mnozstvo publikovanych pontk ¢i dopytov neobmedzené.
Bonusom je zabudovana umeld inteligencia a prepracovany systém
automatického spdjania ponuky s dopytom. ,,Spolocnostiam a ich
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zdstupcom cheeme Setrit cas. Komunikovat budi prostrednictvom kontaktného

Jormuldra,“ vysvetluje generalny sekretar ZEP SR.

Okrem predstavenia portalu buda sacastou dvojdno-
vej konferencie interaktivne seminare uznavanych odbornikov
z praxe. ,, Tematicky nadviaZu na samotny portdl a podnikatelom pora-
dia, aké sii ich dalsie moZnosti na zvjsenie efektivity prdce prostrednic-
tvom spoluprdace. Na vsetkjch sa velmi tesime,” vravi Andrej Lasz.
Slovo poc¢as seminarov uz tradi¢ne dostant aj navstevnici kon-
ferencie. Buda si méct vymenit vlastné skisenosti a navzajom
sa in§pirovat. Prvy konferenc¢ny den vyvrcholi networkingovym
vecerom.

Prvy ro¢nik konferencie zorganizoval Zviz elektrotech-
nického priemyslu SR v roku 2016 pri prilezitosti 25. vyrocia
vzniku. Bol venovany najpalcivejsim témam elektrotechnického
priemyslu. Hlavnou témou ostatného ro¢nika bola SWOT ana-
lyza elektrotechnického priemyslu SR.
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VIRTUAL CONFERENGE ROOM.

EIUSR INTRODUCGES

ZEPSR

2viiz elektrotechnického priemysla
Slowenskej republiky

A COOPERATION PORTAL
AT THE ELKON 2018 CONFERENGE

After two successful years,
members of the Electrotechnical
Industry Union of the Slovak
Republic (EIUSR), as well as
experts from other branches of
industry, will meet at the ELKON
2018 Electrotechnical Conference.
The third year of this event will take
place in Viglas on 18-19 October
of this year. The main topic of the
conference is the cooperation

of industrial enterprises and the
benefits that it can bring small and
large companies in many areas.

“Correctly set cooperation between companies can
increase the efficiency of work and create added value that an
individual or company is unable to create by individual work”
explains Andrej Lasz, Secretary General of the Electrotechnical
Industry Union of the Slovak Republic. At the ELKON 2018
Electrotechnical Conference, the Union will present and launch
into operation its new project: a web portal spolupracuj.me for
supporting cooperation and business between industrial enterprises.
In the first phase it will operate within Slovakia; however, the union
has the ambition to extend it to companies from the V4.

The portal will function as node that connects one
company with another company, regardless of the number of
employees, production volume or location. A company will have the
opportunity to offer its products and services, find a business partner
or user, a customer or space for further growth. The portal will also
allow users the chance to solve practical problems, such as supplies
of materials, services, applied research, practical production
problems and many others. Cooperation with departments of
technical universities will also be possible.

The portal will be a comprehensive but simple tool for
production, development and business cooperation. The web portal
will function as a virtual conference room, which any entrepreneur
can enter and negotiate with a partner who interested in his offer and
vice versa. The goal is to make it easier for companies to find new
opportunities and solutions to everyday problems and challenges.

Access to the portal and the creation of a company

profile are free, and the number of registered business users and
the number of published offers or queries is unlimited. A bonus is the
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built-in artificial intelligence and an elaborated automatic linking
of offers with demands. “We want to save time for companies and
their representatives. They will communicate via a contact form”
explains the Secretary General of the Electrotechnical Industry
Union of the Slovak Republic.

In addition to the portal’s introduction, interactive
seminars of recognized practitioners will be part of the two-day
conference. “Thematically, these are based on the portal itself
and will advise entrepreneurs on the options they have to increase
work efficiency through collaboration. We are looking forward to
all of it” says Andrej Lasz. Conference attendees traditionally get
their chance to speak during seminars as well. They will be able
to exchange their own experiences and inspire one another. The

first conference day culminates in a networking evening.

The Electrotechnical Industry Union of the Slovak
Republic organized the first year of the conference in 2016 on the
occasion of the 25th anniversary of the union’s establishment. It was
devoted to the hottest topics in the electronics industry. The main
topic last year was a SWO'T analysis of the Slovak electrical industry.

109




27. medzindarodny vel'trh elektrotechniky, energetiky, automatizdcie,
komunikadcie, osvetlenia a zabezpecenia

2019

AMPER

svet elek’rro’rechnlky\\\\ \ 1

Prezentdacia vyznamny}th em v o :\ :
Viac ako 80 odbornych prednasgk a ﬁz
Vysokd ucast slovenskych firiem L2 —
Trendy v oblastiach OZE, loT, Smart City, Priemyslu 4 eléktfomobilify

-
wWww.amper.cz organizuje /TERINVEST



KOMPETENCIA SPAJA. ZSL'HRAL'I{

TECHNIK

——

e Va
SPOLAHLIVY PARTNER

pre inteligentné instaldcie

& Siroky sortiment produktov pre inteligentné in3taldcie
& Profesiondlny tim obchodno-technickych poradcov

& Viac ako 20 000 produktov dostupnych online

Schrack Technik s.r.o. Schrack Technik Martin Schrack Technik Kogice Technickd kanceldria Nitra
Ivénska cesta 10/C Komenského 18/A Stani¢né 2 Levicka 7

821 04 Bratislava 036 01 Martin 040 11 Kosice 949 01 Nitra

Tel:  +421 (0)2 49 10 8101 Tel:  +421 (0)43 40 11 811 Tel:  +421 (0)55 671 23 12 Tel: +421 (0)37 653 3156
Fax: +421 (0)2 49 10 8199 Fax: +421 (0)43 40 11 898 Fax: +421 (0)55 671 19 56 Fax: +421 (0)37 653 3156
Email: info@schrack.sk Email: martin@schrack.sk Email: kosice@schrack.sk Email: nitra@schrack.sk

www.schrack.sk/eshop Osvedéend kvalita | Odborné poradenstvo | Rychla doddvka




sk

AKTUALNY POHLAD
NA STRUKTUROVANE
KABELAZNE SYSTEMY

A MULTIMEDIALNE RIESENIA

Dnesné kabelazne systémy
poskytuju klientovi ovela viac ako
len prepajanie hardvéru a softvéru
do fungujuceho informacéného
systému. Zabezpecuju integraciu
vSetkych sucasti v ramci
inteligentnych rieseni do jedného
celku. Vyrazne zjednodusia aj
prevadzku a v neposlednom rade su
prioritnou sucastou infrastruktury
pre globalne zjednocujuce Struktury
v ramci Smart City alebo loT.

Od koaxu cez TP po optiku

Mnohi z nas si eSte pamétaja, ze pri realizacii PC sieti na zakla-
de sietovej technoldgie vyvinutej firmou Xerox este zaciatkom 70.
rokov — Ethernetu (IEEE 802.3) I0BASE2 a 10BASES — sa pouzivali
na vytvorenie komunikacnej zbernice koaxialne kable a konektory
(BNC) predovsetkym pouzivané na T'V/Radio aplikéacie. (Dodnes st
v prevadzke riesenia, ked st koaxialne trasy, povodne vybudované
pre kablova TV, vyuzivané na datovy prenos 50 — 150 Mb/s). Naproti
tomu dnes uz zaniknutd, no vo svojej dobe velmi progresivna techno-
légia Token ring pre lokdlne pocitacové siete (LAN) vyvinuta firmou
IBM zaciatkom 80. rokov minulého storocia, Standardizovana ako
IEEE 802.5, pouzivala na Grovni fyzickej vrstvy hviezdicovi topo-
l6giu vytvorent kratenou dvojlinkou, znamou z telekomunika¢ného
prostredia ako TP. Ethernet neskor paradoxne presedlal na kable
konstrukcie zalozenej prave na TP (UTP, FTP, U/FTP, F/FTP,
S/FTP...) v kombinacii s konektormi RJ45 (pre Cat 7, 7A — Tera,
ARJ45, GG 45). Pre zvysenie rychlosti a spolahlivosti bol vyvinuty
prepinany Ethernet, ktory od roku 2010 (IEEE 802.3ba) dosahuje
rychlost do 100 Gb/s.

Priprojekénej a realizacnej ¢innosti struktarovanych kabe-
lazi dnes vychadzame v prvom rade z medzinarodnej normy ISO/
IEC 11801 (poslednd aktualizacia ISO/IEC 11801:2017) a mézeme
tvrdit, ze v horizontalnom vedeni jednoznacne dominuje metalic-
ka kabelaz (v EU prevazne tienena Cat 6A), v oblasti vertikdlneho
vedenia (chrbticové prepojenie v ramci budovy) je to hlavne opticka
kabelaz na baze multimédovych (MM) optickych vlakien a konfekcie
(kategorie OM2 — OM5) a pri chrbticovych prepojeniach medzi
viacerymi vzdialenymi budovami alebo telekomunika¢nymi uzlami
st to kable so single-m6dovymi vldknami (OS1 — OS2).

Wi-Fi alebo kabel ,,pre v§etko“ a Setrenie nakladov

Kratko po nastupe a $irsej aplikacii optickych kablov zac¢inali pri-
buadat prognézy o blizkom zaniku PC sieti na zaklade metalickej
kabelaze pre jej predpokladané vykonnostné limity (v tom case to bola
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Cat. 5 (prenosové pasmo 100 MHz), umoznujice maximalny vykon
100 Mb/s (neskor 1 Gb/s). Nepotvrdilo sa to a vdaka vyvoju, ¢i uz
v oblasti kabelaznych technolégii, alebo aktivnych prvkov, dosahuje-

me na metalickom kabli rychlost az do 40 Gb/s vyuzivajac prenosové
pasmo 2 000 MHz. Treba podotknut, ze tiecto nové kategérie defi-
nované vo vyssie spomenutej aktualnej norme st urcené pre datové
centra do vzdialenosti 30 metrov. Predpoklady o zaniku metalickych
kabelazi prisli aj pri zavadzani bezdrotovych technolégii. Prax viak
ukazala, ze kym v kancelarskom prostredi a v multifunkénych objek-
toch maji Wi-Fi technoldgie svoje stabilné miesto, na druhej strane
negativny vplyv ,.elektromagnetického Sumu® na zdravie ho vyzaduje
riadene obmedzit aspon v domacom prostredi.

Napajanie cez Ethernet (PoE) sa zacalo vyrazne presadzo-
vat prizavadzani technolégie internetovej teleféonie — VoIP, ktora sa
snazila konkurovat klasickym telekomunikac¢nym systémom. Klasic-
ké analdgové a digitalne (ISDN) telefony boli nenaroc¢né z hladiska
napdjania, zvycajne s jednym parom vodicov pre komunikaciu aj
napajanie. VoIP malo svoje nesporné vyhody, ale napajanie IP tele-
féonov dalsim kablom bolo jednou zo zavaznych nevyhod. Bezné
sietové prepinace neposkytovali na svojich rozhraniach napéjania
pre pripojené pristroje (PC, servery, datové terminaly), predpokladal
sa vzdy samostatny zdroj. Preto boli okrem injektorov a pasivnych
napajacich panelov vyvinuté aj prepinace s napdjacimi portmi.
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Pouzitim modernych systémov $truktirovanej kabela-
ze vieme cez PoE switch alebo PoE injektor okrem prenasania
dat a multimédii napajat aj zariadenia s PoE rozhranim bez nut-
nosti priviest okrem dat zaroven napajacie napétie k pristrojom
(pri standarde 4PPoE az do 100 W) bez pouzitia dalsicho kabla.
Tiez dokdzeme rychlo a jednoducho pripojit k systému rézne PoE
zariadenia (kamery, snimace, meteostanice, WLAN opakovace,
IP telefony atd.).

Triedy napajanych zariadeni PoE (0 — 4) a standard (IEEE
802.3af, 802.3at) boli optimalizované pre bezpecny rozsah napatia
a komunikacia musi prebichat podla stanovenych postupov. PoE
testuje pripojenie pred poskytnutim napdjacicho napatia. Prad je
obmedzeny a je pouzity na urcenie aktualneho typu pouzité¢ho PoE
v napajanych zariadeniach a zaroven kontroluje kontinuity linky.
Hlavnym vyhodami st znizené naklady na material, instalaciu
a spravu systému, spolahlivost aj ochrana zariadeni nekompatibil-
nych s touto normou a neposlednom rade spatna kompatibilita so

star§imi verziami.

Kabelaze na realizaciu TV/SAT rozvodov
Pri rozsirovani technologie IP TV doslo podobne ako pri VolP,
k prerozdeleniu aj v oblasti kabelaze na zabezpecenie TV vysielania.
Je pravdou, ze predovsetkym v oblastiach s rozvinutou komunikac-
nou infrastruktirou poskytovatel zabezpecuje vsetky sluzby (data,
TV, teleton) cez TCP IP a ze autonémne systémy pre prijem SAT
¢1 pozemného vysielania boli na Gstupe, na druhej strane pribudaja
zakaznici, ktori uprednostiiuju nezavislost ¢1 v mnohych pripadoch
aj zalohovanie sluzby v pripade jej vypadku.

Podobne ako pri datovych sietach, aj topoldgia distribtcie
TV signalu (v ¢ase analégového vysielania) v ramci budovy vyuzi-
vala ,,zbernicovy systém® pozostavajici z jednotlivych pripojnych
bodov (TV zasuviek) zapojenych do série v ramci vetvy na koa-
xidlnom kabli, ¢im, samozrejme, dochadzalo k castym porucham
azvySovaniu utlmu tmerne s mnozstvom TV zasuviek. Na znizenie
strat signalu sa zacali pouzivat kvalitnejsie konektory, rozbocovace,
trasové zosilnovace a podobne. S rozvojom SAT vysielania a najma
digitalizacie aj v tomto odvetvi sa zacala pouzivat topolégia hviezdy,
obdobne ako pri struktarovanych kabelaznych systémoch. Dnes
dokazeme pomocou kombinacie multiprepinacov (MP), zosilnova-
cov signalu, kaskadovacich ¢lenov a LNB (typu quattro) prijimat
signal z viacerych satelitnych antén + pozemné vysielanie. MP ndm
umoznuje zabezpecit prijem a zlicenie signalu SAT + DVBT cez
jednu zasuvku (napriklad 3 vyvody: radio, TV, SAT, alebo 4 vyvody:
TV, 2 X SAT, radio). Zasuvky TV/SAT st dnes v ponuke aj progra-
movatelné s moznostou priradit konkrétnym uzivatelom vybrané
kanaly. Tak ako v inych kabeldznych rieseniach, ani tu nesmieme
zabudat na vhodne navrhnuté kable s konektormi a privod signalu
z antén musi byt chraneny prepdtovou ochranou. Medzi posledné
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novinky nesporne patria aj TV/SAT systémy cez opticka kabelaz.
Takyto systém zvyc¢ajne pozostava z optického LNB so zabudovanym
vstupom na DVBT anténu, optickej kabeldze, transmittera, splittera
a konvertorov médii. Pomocou optického SAT systému dokazeme
prakticky bez straty kvality signélu zabezpecit prijem TV signalu pre
rozsiahle instalacie. V sucasnej praxi nie s ojedinelé ani hybridné
systémy, ktoré kombinujt TV/SAT technolégiu s konverziou signalu
avramci budovy ho $iria prostrednictvom Ethernetu na metalickom

kabli.

»integrovany rozvadzac“ - progresivne rieSenie

pre Smart Home?

Inteligentné instalacie pre Smart Home na prepojenie v rdmci Smart
City dnes vyzaduju, okrem zabezpecenia zakladnej funkcionality
budovy, vsetko pre automatizované a pohodlné prostredie s nizkymi
nakladmi na prevadzku, ktoré s vami komunikuje a ma moznost
vzdialenej spravy. V tomto systéme su v jednom funkénom celku viet-
ky casti, ako NN rozvody vratane inteligentnych systémov (napriklad
KNX), LAN, kamerovy systém, multimedialne systémy, meteosta-
nice, EZS, EPS, ale aj vykurovanie, klimatizacia, otvaranie bran,
zavlazovanie a podobne. Tieto systémy tu uz, samozrejme, boli, avsak
aby sme mohli hovorit o inteligencii, dolezita je prave komunikacia
nielen medzi zariadeniami navzajom, ale aj s uzivatelmi.

Pre zjednodusenie spravy takéhoto systému sa postupne
dospelo k roznym kompaktnym rieSeniam pre fyzicka instalaciu
vietkych komponentov, ktoré navzijom komunikuja v rdmci jedného
centralneho rozvadzaca. Jedno z rieseni (napriklad pre rodinny dom)
je pouzitie klasického stojanového 19 datového rozvadzaca. Toto
rieSenie nam umozni 3D instalaciu, pri ktorej mézeme pomocou
22 modulovych DIN adaptérov osadit okrem NN komponentov aj
aktory inteligentnej instalacie.

Vyhodou takéhoto riesenia je Gspora priestoru, prehladné
usporiadanie komponentov, siroky sortiment prislusenstva (kablovy
manazment, sprava napajania, ventilacia, police atd.). Vsetky sla-
boprudové casti, ako patch panely pre struktarovana kabelaz, ukon-
cenie TV/SAT rozvodov, zariadenia kamerového systému, centralny
server ¢i zalohovanie napajania, instalujeme priamo na vertikalne
listy rozvadzaca. V pripade bytov v bytovych domoch st zase alterna-
tivou do jedného celku prepojené nastenné rozvadzace. Tieto st Casto
kombinaciou slabopradovej asti, ktora ma integrovany modularny
patch panel pre ukoncenie Strukturovanej kabelaze, TV/SAT roz-
vodov, montaznej platne na osadenie aktivnych prvkov, napajacich
zdrojov a modularneho rozvadzaca s DIN listou na osadenie NN
komponentov.

Na zaver uz zostava len dodat, ze v sacasnosti je k dispozicii
mnozstvo komponentov, vratane kabelaznych systémov, progra-
mového vybavenia a rieseni. Zavisi len od konkrétneho projektu
a poziadaviek investora, ako sa zapojit do ,,Smart City®.
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CURRENT VIEW

OF STRUGTURED CABLING SYSTEMS

AND MULTIMEDIA
SOLUTIONS

Today‘s cabling systems provide
to the client much more than just
linking hardware and software to
a functioning information system.
They ensure the integration of

all components within intelligent
solutions into one set. They also
significantly simplify operations
and, last but not least, are a priority
part of the infrastructure for
global unifying structures within
SmartCity or loT.

From Coax through TP to optics

Many of us still remember that when deploying PC networks based
on networked technology developed by the company Xerox alre-
ady in the early 1970s — Ethernet (IEEE 802.3), 10BASE2 and
10BASES, coaxial cables and connectors (BNC) have been used
to create a communication bus for TV / radio applications. (Up to
now, solutions are in operation when coaxial routes, originally built
for cable TV, RE used for 50 to 150 Mbps data transfer). On the
other hand, today already non-existing, but at its time very prog-
ressive technology Token ring for local computer networks (LAN)
developed by the company IBM in the early 1980s, standardized as
IEEE 802.5, used at the physical layer level a star topology created
by a twisted pair, known from the telecommunication environment
as TP. Ethernet later paradoxically switched to cables of a constru-
ction based just on TP (UTP, FTP, U/FTP, F/FTP, S/FTP...) in
combination with RJ45 connectors (for Cat 7, 7A — Tera, ARJ45,
GG 45). To increase speed and reliability, switching Ethernet has
been developed, which has reached the speed of up to 100 Gbps
since 2010 (IEEE802.3ba).

In the design and implementation activity of structured
cabling, we derive, first of all, from the international standard ISO /
IEC 11801 (latest update ISO / IEC 11801: 2017), and we can assert
that the metallic cabling dominates in the horizontal line (mostly
Cat 6A-shielded in the EU) and in the area of the vertical line (the
backbone of the building), it is mainly optic cabling based on multi-
mode (MM) optical fibres and confections (category OM2 - OMY5)
and for backbone connections between several distant buildings or
telecommunication nodes, these are cables with single-mode fibres
used (OS1 - OS2).

Wi-Fi or cable ,for everything“ and cost savings

Shortly after the rise and wider use of fibre optic cables, prognoses
of the near-extinction of PC networks on the basis of metallic cab-
ling began to grow for their assumed performance limits (at that
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time it was Cat 5 (100 MHz band) allowing a maximum power of
100Mbps (later 1Gbps)). This has not been confirmed and, thanks to
developments, whether in the field of cabling technologies or active
components, the metallic cable has a speed of up to 40 Gbps using
the 2 000 MHz band. It should be noted that these new catego-
ries defined in the above-stated current standard are designed for
a data centres with by the distance of 30 meters. Assumptions on the
disappearance of metallic cabling also came with the introduction of
wireless technologies. The practice showed, however, that while in
office environments and multifunctional objects, WI-FI technologies
have a stable place, on the other hand influence of “electromagnetic
noise” on health requires limit it in a controlled manner at least in
the domestic environment.

Power supply over Ethernet (PoE) has begun to push
forward markedly with the introduction of the Internet telepho-
ny technology - VoIP, which has tried to compete with the classic
telecom system. Classical analogue and digital (ISDN) telephones
were unpretentious in terms of power supply, usually with one pair
of wires for both communication and power supply. VoIP had its
undisputed benefits, but the power supply of IP phones by another
cable was one of the serious drawbacks. The regular network switches
did not provide power supply on their power interfaces for connected
devices (PCs, servers, data terminals), always assuming a separate
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source. Therefore, switches with power ports have been developed
in addition to injectors and passive power supply panels.

Using modern systems of structured cabling, we know
that PoE switches or poE injector can, beside data and multimedia
transfer, feed also devices with PoE interface without the necessity
to bring beside data also supply voltage to the devices (at standard
4PPoFE to 100W) without using further cable. Also, we can quickly
and easily connect connect various PoE devices (cameras, sensors,
weather stations, WLAN repeaters, IP phones, etc.) to the system.

The classes of power supplied devices PoE(0 — 4) and stan-
dard (IEEE 802.3af,802.3at) have been optimized for a safe voltage
range, and communication must be in accordance with established
procedures. The PoE tests the connection before providing the power
supply. The current is limited and is used to determine the current
type of PoE used in powered devices, and also checks continuity of the
line. The main advantages are reduced costs for material, installation
and management of the system, reliability and protection of devices
incompatible with this standard, and last but not least backward
compatibility with older versions.

Cabling for TV / SAT distribution

With the expansion of IP TV technology, like in the case of VoIP,
redistribution has also taken place in the field of cabling to secure
TV broadcasting. It is true that, especially in areas with advanced
communication infrastructure, the provider provides all services
(data, T'V, telephone) over TCP IP and autonomous systems for recei-
ving of SAT or terrestrial broadcasting systems were withdrawing
from use, and on the other hand, number of customers favouring
independence or in many cases also backing up the service in the
event of a downtime increases.

Similarly to data networks, the topology of T'V signal dis-
tribution (at the time of analogue broadcasting) within the building
used a ,,bus system* consisting of individual connection points (TV
sockets) connected in series within a coaxial cable branch, which,
of course, brought frequent disturbances and increase of damping
in proportion to the number of TV sockets. To reduce signal loss,
better connectors, splitters, track amplifiers, and the like have been
used. With the development of SAT broadcasting and, in particular,
digitization in this sector, the star topology has started to be used,
similarly as in structured cabling systems. Today, we are able by
means of a combination of multiswitches (MS), signal amplifiers,
cascading members and LNB (of the type quattro) receive signal
from multiple satellite antennas + terrestrial broadcasting. M'S allows
us to ensure receiving and merger of SAT+DVBT signal through
one socket (e.g. 3 outlets: radio, TV, SAT, or 4 outlets: TV, 2XSAT,
radio). TV/SAT sockets are now also programmable with the ability
to assign specific channels to selected users. As with other cabling
solutions, we must not forget even here about suitably designed cables
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with connectors, and antenna signals must be protected by overvol-
tage protection. Undoubtedly, also TV/SAT systems via fibre optic
cabling belong to the latest novelties. This system typically consists
of an optical LNB with built-in input to the DVBT antenna, optical
cabling, transmitter, splitter and media converters. Using an opti-
cal SAT system, we can practically ensure receiving of TV signal
for large installations without loss of signal quality. In the current
practice, hybrid systems are not sporadic which combine TV / SAT
technology with signal conversion, and within building they spread
it through the Ethernet on a metallic cable.

sIintegrated switchboard“ - a progressive solution for
SmartHome?

Intelligent installations for SmartHome for a connection within
Smart City require today, in addition to ensuring the basic func-
tionality of the building, everything for an automated, comfortable
environment with low-cost operation that communicates with you
and has remote management capabilities. In this system, all parts,
such as low-voltage distributions including smart systems (e.g.,
KNX), LAN, CCTV, multimedia systems, weather stations, secu-
rity alarm, electric fire alarm, as well as heating, air conditioning,
gate opening, irrigation, and similar, are in one functional unit.
These systems have existed here, of course, but to talk about inte-
lligence, communication is important not only mutually between
devices but also with users.

To simplify the management of such a system, various com-
pact solutions have been gradually developed to physically install all
the components communicating with each other within one central
distributor. One of the solutions (for example, for a family home) is
the use of a classic 19* rack data cabinet. This solution allows us to
3D installation, where we can install intelligent installation drives
in addition to LV components using 22 modular DIN adapters.

The advantage of such a solution is space saving, clear
layout of components, a wide range of accessories (cable manage-
ment, power management, ventilation, shelves, etc.). All weak-cur-
rent parts, such as patch panels for structured cabling, TV / SAT
termination, CC'TV, central server, or power backup, are installed
directly on the cabinet's vertical rails. In the case of apartments in
apartment houses, they are alternatively connected to a wall panel.
These are often a combination of a weak-current part that has an
integrated modular patch panel for terminating structured cabling,
TV / SAT distribution, mounting plate for embedding of active
elements, power supplies and a modular cabinet with DIN rail for
mounting weak-current components.

Finally, it needs to be only added, that there are many
components currently available, including cabling systems, software
and solutions. It depends only on the specific project and the investor‘s
requirements how to connect to “SmartCity”.
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INTELIGENTNE DOMACNOSTI
PRACUJU EKOLOGICKEISIE

Doba ,,modernych technoldgii“, ktoru momentalne zijeme, ponuka stale viac
moznosti, ako si uzivat zivot komfortnejsie, pohodlnejSie a bezpecnejsie.
Na pracoviskach, vdomacnostiach alebo v priestoroch na oddych a nakupy
sa zhodne kladie doraz na priblizne rovnaké poziadavky. Co je pre klientov

prioritou?

Poziadavky na inteligentni domacnost’
Je to prave komfort a pohodlie, ktoré Iudia uz aj v minulosti oca-
kavali a boli odjakziva spdjané s prepychom, marnotratnostou
a neefektivnym sposobom vyuzitia dostupnych zdrojov. Pritomnost,
v ktorej zijeme, si uz ziada ovela viac. Coraz vyraznejsie sa pri-
hliada na troven spotreby energii, ktord sa odzrkadluje na nasich
platbach dodévatelom. Velmi délezita je aj hodnota emisii CO,,
ktorymi si priamo aj nepriamo znecistujeme ovzdusie, ricky a podu
okolo nas. Aj pre tieto sledované ¢initele kladie ¢oraz viac raciondl-
ne uvazujucich ludi déraz na ekologické sposoby byvania.
Jednym z rieseni tychto narokov je vhodne navrhnu-
ty, vybaveny a nastaveny systém inteligencie v domacnosti alebo
v budove, ktory spifla poziadavky majitela alebo prevadzkovatela,
no zaroven dokaze vdaka vzajomne prepojenému a vhodne nastave-
nému riadiacemu systému pracovat tplne autonémne a maximalne
usporne.

Vsetky systémy pod kontrolou KNX

Prave moznost vziajomnej komunikacie rozlicnych podsystémov
pomocou urcitych rozhrani je kltcom ku kvalitnej a spolahlivej
inteligentnej domacnosti. V spolo¢nosti Schrack Technik, s. r. 0., sa
venujeme primarne systému KNX, ktory je z historického a z vyvo-
jového hladiska, z hladiska pokrytia trhu, mnozstva produktov

Coraz vyraznejsie sa prihliada

na uroven spotreby energii, ktora
sa odzrkadluje na nasich platbach
dodavatelom.

¢i vdaka budtcemu napredovaniu jednym z najkomplexnejsich
inteligentnych systémov. Pomocou rozhrania KNX mame moz-
nost vytvorit vzijomnu a ucelent komunikaciu medzi rozli¢cnymi
ovladacimi a koncovymi prvkami nachadzajicimi sa v domacnosti,
ktoré komunikuji na baze rozdielnych protokolov, resp. st postave-
né na inej technolégii. Medzi ovladatelné KNX rozhrania patria
DALL IP (Ethernet/Wifi), IR, EnOcean, RS232, RS485 a dalsie.

Pomocou fungujiceho systému KNX je mozné ovladat
a kontrolovat z jedného miesta a na dialku alebo automaticky rézne

bezpecnostné systémy, zalizie, svetelné obvody, zasuvkové obvody,
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audio- a videozariadenia, dvere a brany, kirenie a klimatizaciu,
zavlazovanie a mnoho dalsich systémov a zariadenti, ktoré by bezne

medzi sebou nadviazat komunikaciu nevedeli.

Automatizovany systém riadenia ,,eko”“ ako sp6sob
Setrenia

Manualne ovladanie inteligentného systému je podriadené aktu-
alnym poziadavkam uzivatela, no automatizované riadenie, ktoré
prebieha sucasne na niekolkych zariadeniach v dlh§om c¢asovom
aseku, je podriadené viacerym poziadavkam nastavenych uzi-
vatelov. Medzi sposoby automatizovaného riadenia zaradujeme
aj vopred naprogramované ,,scény”, ktoré funguji ako skupiny
viacerych prikazov alebo funkcii vyvolané bezne jednym povelom.
Ako nam dokéze automatizovany systém riesit uspornd prevadzku,
uvedieme na niekolkych prikladoch.

Spravne nastavenie svetelnych obvodov

V tomto segmente je v prvom rade dblezité zamerat sa na vybavenie
objektu uspornym typom LED a ziarivkovych svetelnych zdrojov
a svietidiel. Nejde sice o automatizaciu systému, no tento krok ndm
zhruba desatnasobne znizi spotrebu elektrickej energie v porov-
nani s konvenénymi zdrojmi, ako st volframové alebo halogénové
ziarovky. Pre porovnanie — 40 W ziarovka ma svetelny tok 400 az
450 Im, ktory dosahuje LED zZiarovka s vykonom 4 W.

Dalsim sposobom Setrenia je rozdelenie svietidiel do viacerych
okruhov alebo pouzitie stmievatelnych svetelnych zdrojov a univerzal-
nych stmievacov. Pomocou tychto prvkov dokdzeme menit pozadovant
intenzitu osvetlenia, prepinat pracovné osvetlenie na naladové, menit
farbu svetla, nastavit casové spinanie a vytvarat scény pre sledovanie
TV, pre pracovnu ¢innost, pre slavnosti, pre simuldciu pritomnosti
apod. Délezité je tiez pouzitie snimacov pohybu a pritomnosti. Priich
aplikacii sa vyuziva automatizacia osvetlenia v maximalnej miere, ked sa
svetelné obvody ovladaji na zaklade intenzity denného svetla a sicasne

na zaklade casu, ktory osoby stravia v priestore.

Vykurovanie a chladenie v spolupraci so zaltuziami,
meteostanicou a inymi prvkami

Vykurovanie a chladenie predstavuji najvacsiu spotrebu energii
v domacnosti. Ak k ovladaniu tychto technol6gii pristupujeme s pri-
meranou davkou logiky, dosiahneme oc¢akavané znizenie spotreby
a emisii na minimum. Musime uvazovat tak, ze jednym z hlavnych
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zdrojov ekologickej energie je v tomto pripade slnko, a preto sa ho
budeme snazit vyuzivat velmi efektivne.

V stcasnosti nie je ni¢im vynimoc¢nym riadit zalazie
elektronicky pomocou tlacidiel. Ak v§ak do riadenia zapojime inte-
ligentnt jednotku, prinesie obrovské vyhody. Jednoduchym prikla-
dom je spolupraca meteorologickej jednotky so snimacmi teploty,
s kirenim, s klimatizaciou a so zaliziami a roletami. Ich vhodné
nastavenie je jednym z hlavnych sposobov ekologicky nenarocnej
prevadzky. Ak je vonku slnecné, letné pocasie a my potrebuje-

V sucasnosti nie je ni¢im
vynimoc¢nym riadit zaluzie
elektronicky pomocou tlacidiel.

me interiér chladit, zalGzie nastavime na automatické stahovanie
a natacanie podla polohy a intenzity slnka tak, aby sa zbyto¢ne
interiér neprehrieval. V zimnom obdobi zas zaltzie vytahujeme
alebo natacame tak, aby nam do interiéru vstupovalo ¢o najviac
slne¢nych lacov, ktoré dopomézu miestnost ohriat. Priestor tym
padom dokurujeme, respektive dochladzujeme automaticky, len
s minimalnou spotrebou a bez zbyto¢nych emisii.
Samozrejmostou je aj ¢asové rozlozenie spinania chladia-
cich a vykurovacich jednotiek, ktoré mozeme nastavit tak, Ze pocas
nepritomnosti os6b v budove sa teplota udrziava mimo $tandard-
nych rozsahov teplot. Ak v izbe nie sme, tak ju vykurujeme alebo
chladime podstatne slabsie. Rovnako to funguje aj pri vetrani cez
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otvorené okno. Tato situdcia si vyzaduje odstavenie klimatizacie

alebo vyhrievania.

Zavlazovanie

Pri navrhu inteligentného a ekologického domu je dobré mysliet
aj na zavlazovanie zahrady. Konkrétnou témou je zber a vyuzitie
dazdovej vody. Okrem snimania hladiny vody v zbernej nadrzi a jej
primarneho vyuzitia na polievanie sa v takomto procese uvazuje
aj so zmenami pocasia. Uz spominand meteorologicka stanica
odovzdava informéciu o stave pocasia spinaciemu aktoru pre zavla-
hu. To znamena, ze ak mame nastavené pravidelné zavlazovanie
a v danom momente stanica zisti, ze prsi alebo bude prsat, tak
automaticky odstavi zavlazovaci systém, ¢im Setri spotrebu vody
a elektrickej energie.

Myslite eko, budte eko

Inteligentny systém dokaze logicky a efektivne rozdelovat ulohy
jednotlivym pristrojom a zariadeniam v domécnosti. Dolezitym
a hlavnym faktorom pri efektivnej prevadzke domu alebo budovy je
automatizovand logika, ktort do systému integrujeme. Na dosiah-
nutie ekologickych a ekonomickych cielov urcenych na zaciatku
realizacie je nevyhnutné dokladné a precizne nastavenie vsetkych
Casti systému, ktoré si vyzaduja odborné znalosti a skisenosti. Preto
je dolezité prenechat tato zodpovednost profesiondlom v danom
odbore, medzi ktorych patri aj spolo¢nost Schrack Technik, s. r. o.,
ktora sa v spolupraci so svojimi kla¢ovymi partnermi takymto pro-
jektom venuje a ponuka sluzby od prvotného navrhu az po samotnt
realizaciu.
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SMART HOUSEHOLDS
WORK MORE
ECOLOGICALLY

The time of ,modern technologies“ we currently live in offers more and more
opportunities to enjoy life more comfortably, conveniently and more securely. In
workplaces, in households or in the premises for rest and shopping, emphasis
is placed identically on roughly the same requirements. What is the priority for

clients?

Requirements on smart household

It is just the comfort and convenience that people have been
expecting in the past and have always been associated with the
luxury, lavishness and ineffective use of available resources. The
presence we live in requires already far more. Increasingly, the
level of energy consumption is taken into account which is reflected
in our payments to suppliers. Also very important is the value of
CO, emissions, by which we directly and indirectly pollute the air,
rivers and the soil around us. Also, for these monitored factors,
more and more rationally-minded people place an emphasis on
ecological housing habits.

One of the solutions of these demands is a well-designed,
equipped and configured system of intelligence in the household or
in a building that meets the requirements of the owner or operator,
yet at the same time, thanks to the interconnected and suitably
set up radiation system, can work completely autonomously and

maximally economically.

All systems under KNX control

Just the possibility of communicating different subsystems by means
of certain interfaces is the key to a high-quality and reliable smart
household. At Schrack Technik, s.r.o., we devote ourselves primarily
to the KNX system, which is both from the historical and development

Increasingly, the level of energy
consumption is taken into account
which is reflected in our payments
to suppliers.

perspective, in terms of market coverage, product range, or thanks to
future advances one of the most comprehensive intelligent systems.
With the KNX interface, we have the ability to create mutual and
integrated communication between the various control and terminal
elements placed in the households that communicate on the basis
of different protocols, or are built on another technology. The
manageable KNX interfaces include DALI, IP (Ethernet / Wifi),
IR, EnOcean, RS232, RS485 and more.

With help of a functioning KNX system it is possible to
control and inspect from one point and remotely or automatically
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various security systems, blinds, light circuits, socket circuits, audio
and video equipment, doors and gates, heating and air conditioning,
irrigation and many other systems and devices, which could
normally not communicate with each other

Automated management system “eco” as a method of
saving

Manual control of the intelligent system is subject to current user
requirements, but automated control that runs simultaneously on
several devices over a longer period of time is subject to multiple
requirements of set-up users. We also include pre-programmed
“scenes” to automated control modes, which act as groups of
multiple commands or functions triggered usually by a single
command. How the automated system can handle cost-effective
operation, let’s take a few examples.

Correct adjustment of the light circuits

In this segment, itis in the first place important to focus on equipping
an object with an economical type of LED and fluorescent light
sources and lamps. This is not system automation, but this step
reduces our electricity consumption roughly tenfold by comparison
with conventional sources such as tungsten or halogen bulbs. For
a comparison — a 40W bulb has a 400 to 450lm light output that
a 4W LED bulb can achieve.

Another way of saving is splitting the lights into multiple
circuits or using dimmable light sources and universal dimmers.
With these elements, we can change the required lighting intensity,
switch working lights to moods, change the light colour, set time
switching and create scenes for watching TV, working activity,
celebrations, simulating the presence, and so on. Itis also important
to use motion and presence sensors. When applied, light automation
is used to the maximum extent when light circuits are controlled
based on the intensity of daylight and at the same time based on
the time that people spend in the space.

Heating and cooling in conjunction with blinds, weath-
er stations and other elements

Heating and cooling represent the largest household energy
consumption. If we approach the control of these technologies
with a reasonable dose of logic, we achieve the expected reduction
in consumption and emissions to a minimum. We have to think
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that one of the main sources of ecological energy is in this case the
Sun, and therefore we will try to use it very efliciently

At present, it is nothing exceptional to drive blinds
electronically by using buttons. However, if we incorporate
intelligent unit into control, it will bring enormous benefits.
A simple example is the cooperation of a meteorological unit
with temperature sensors, heating, air conditioning, and blinds
and shutters. Their appropriate setting is one of the main ways
of environmentally-friendly operation. If there is sunny, summer
weather outdoors and we need to cool the interior, we set the
shutters to automatic raising and turning according to the position
and intensity of the sun so that the interior is not unnecessarily

At present, it is nothing exceptional
to drive blinds electronically by
using buttons.

overheated. In the winter season, the blinds are also raised or turned
so that the most sunrays enter the interior to help warm the room.
We therefore additionally heat the space, or cool automatically only
with minimal consumption and without unnecessary emissions.
The time configuration of switching of cooling and
heating units can be set as a matter of course, so that in the
absence of persons in the building the temperature is kept outside
the standard temperature ranges. If we are not in the room, we
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heat or cool it down much less. It works in the same way also when

aerating through an open window. This situation requires shutting
down of air conditioning or heating.

Irrigation

When designing a smart and environmentally friendly house, it is good
to think about irrigating the garden. A specific topic is the collection
and use of rainwater. In addition to sensing the water level in the
collecting tank and its primary use for the irrigation, this process also
contemplates weather changes. The above-mentioned meteorological
station is transmitting weather information to the irrigation actuator.
This means that if regular irrigation is set and the station detects that
it rains or will rain at any given moment, it automatically shuts down
the irrigation system to save water and electricity.

Think eco, be eco

An intelligent system can logically and efficiently distribute tasks to
individual apparatuses and devices in the household. An important
and main factor in the efficient operation of a house or building is the
automated logic that we integrate into the system. In order to achieve
the environmental and economic targets set at the beginning of the
implementation, careful and precise adjustment of all parts of the
system requiring expertise and experience is essential. Therefore, it is
important to leave this responsibility to professionals in the given field,
to which also the company Schrack Technik, s.r.o., belongs, which,
in cooperation with its key partners, is devoted to such projects and
offers services from the initial design to the actual implementation.
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V RITTALE MAME

INOVATIVNU NOVINKU.

NAJRYCHLEJS| ROZVADZAC SVETA
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Celosvetovo popredny vyrobca
systémov pre skrinové rozvadzace,
rozvod prudu v rozvadzacoch,
klimatizaciu elektrorozvadzacov,
infrastruktuaru IT, ako aj softvér

a servis, prisiel v poslednom

obdobi s novym nadstandardnym
produktom - skrifiou radu VX25.
Firma mala vzdy velmi naro¢nych
zakaznikov a prichadzala s inovaciami
na najvyssej technickej urovni, trvalou
Spickovou kvalitou a konkurenénymi
cenami. Viac prezradza v rozhovore
pre Ro¢enku energetiky

Igor Bartosek, riaditel firmy Rittal.

Ako sa ,,zrodil“ napad vytvorit pre zakaznikov novy
Standard skrin?

Nasa firma Rittal, ktora je poprednym svetovym vyrobcom rozva-
dzacovych skrin a prislusenstva, predstavila este na vystave HMI
v nemeckom Hannoveri Gplne novy rad skrinovych rozvadzacov.
Ocakavame od nich, ze prevezmu stafetu svetového standardu. Prvé
skrinky sa zacali vyrabat v Rittale uz v roku 1961. Prvy svetovy stan-
dard bol nastaveny uz zaradovacou skrinou typu PS 4000. A v roku
1999 uz bola standardom vo svete dalsia skrina prave od Rittalu: T'S8.

Cim to je, Ze je vasa firma Rittal na priemyselnom trhu
dlhodobo uspesnym a dolezitym hracéom?

Jaosobne sa domnievam, Ze Rittal bol preto taky Gspesny, lebo mal vzdy
velmi naroc¢nych zakaznikov. Uz od zaciatku to boli napriklad popredné
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Igor Bartosek, riaditel firmy Rittal

nemecké automobilky, ktorym naozaj maximalne zalezi na tom, aby
mali len tych najlepsich dodavatelov, a to po vsetkych strankach. Je
zname, ze takito vyrobcovia pozaduju produkt na najvyssej technic-
kej Grovni, trvala spickova kvalitu a este aj konkurencénia cenu. Teda
dodavat takymto zdkaznikom, alebo lepsie povedané byt ich dlhodo-
bym dodavatelom, znamena neustale preukazovat, ze lepsia moznost
neexistuje —a to rozhodne nie je ziadna prechadzka ruzovou zahradou.

Navyse, nas systém ponuka vynikajiaco zostladenu systé-
movu platformu. Spaja inovativne produkty, riesenia pre inzinierstvo
zamerané na budicnost a celosvetovy servis pre rozmanité poziadav-
ky. A to v najrozli¢nejsich odvetviach — od stavby strojov a zariadeni
cez automobilovy priemysel aZ po informac¢na technologiu.

Aké realne vyhody prinasa pre vasich odberatelov

i zakaznikov skrifia radu VX25?

Uvedenie nového produktu — radovej skrine VX25 je len priro-
dzenym pokracovanim nasej doterajsej snahy, predchodcu T'S8.
Visetky vyhody, ktoré charakterizovali rad skrin T'S8, st pri nasej
novinke zachované — ako napriklad automatické poprepajanie
plochych dielov, flexibilny vstup kéblov, zaradovatelnost zo vset-
kych stran, vSetky svetové certifikaty a podobne. Navyse pribudli
vlastnosti, ktoré zvysuju predovsetkym efektivnost celého procesu
vyroby hotového rozvadzaca, a tym umoznuju nasim zakaznikom
byt este viac konkurencieschopnymi pri vyrobe rozvadzacov.
Prirodzene, nic¢ nie je isté a minuly tspech nie je zarukou budua-
ceho tspechu, ale tento typ ma naozaj vsetky predpoklady byt
maximalne tspesnym.

Spominali ste predchodcu - skrifiu TS8. ESte stale sa
vyuziva v praxi, alebo sa vyroba postupne utimuje?
Dnes prestava byt aktualnym systém rozvadzacovych skrin na baze
TS8, ktory tu bol zhruba 20 rokov a predstavoval najpouzivanejsi
typ rozvadzaca v svetovom priemysle. Ako je zname, lepsie je nepria-
telom dobrého, preto teraz nastava zmena a strieda ho novy systém
s oznacenim VX25. Ten je vyrazne lepsi v mnohych parametroch,
ako bolo dokumentované vo viacerych ¢lankoch. Len pre eurépsky
trh sa tu priebezne vyraba aktudlne okolo 2 500 (!) velkych rozva-
dzacovych skrin denne. Stojanové rozvadzacové skrine vyraba Rittal
aj na dalsich kontinentoch. Za 20 rokov bolo celkovo vyrobenych
viac ako 11 miliénov kusov skrin T'S8. To je naozaj slusné ¢islo. Via-
cerym zakaznikom sme ukazovali robotizovana linku na zvaranie
ramov skrin. Teraz v$ak Rittal postupuje este dalej. Vyska investicie
dosahuje len v tejto lokalite okolo 120 miliénov eur.

Vela sa v su¢asnosti hovori o Priemysle 4.0. Prebieha uz
vo vasej spolo¢nosti vyroba podla tychto standardov?
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Standard Priemysel 4.0 sme prvykrat zaviedli v talianskom Valeg-
gie pri vyrobe najmodernejsich klimatizac¢nych jednotiek Blue E+.
Teraz tato modernizacia pokracuje dalej cez centra nemeckej vyroby
so smerovanim az do vyrobnych miest Rittalu v Cine a v Spoje-
nych §tatoch americkych tak, aby sme boli pripraveni v plnej miere
na budutcnost.

Nova vyroba radovej skrine VX25 uz nabehla a je na sveto-
vej $picke. Bude tak vzorom aj pre vyrobu v dalsich lokalitich mimo
Eurépy. Nasim zamerom je prevadzkovat najmodernejsie miesta
na vyrobu rozvadzacovych skrin na svete. Nastavujeme tym novy
Standard pre vyrobu nasej firmy Rittal vo svete v zmysle hesla: Jeden
Rittal — jeden $tandard vo vyrobe, ako skonstatoval aj pan Carsten
Roettchen, riaditel medzinarodnej vyroby pre nasu skupinu. Uz
dnes mame vysoky stupen automatizacie vyroby v Rittershausene.

Rittershausen je miestom zrodu firmy Rittal. Aké viast-
ne boli vase zaciatky?

Pred 57 rokmi, v roku 1961, sme v tejto malej dedinke, vzdialenej
asi 30 kilometrov terajsicho hlavného sidla firmy v nemeckom Her-
borne, zacali fungovat ako maly zavod. Postupne sme sa rozrastli
na svetovo posobiaceho vyrobcu rozvadzacovych skrin a prislu-
Senstva, komponentov na rozvod prudu a systému klimatizacie
rozvadzacov. Dnes je Rittal svetovou jednotkou v oblasti priemy-
selnych rozvadzacov a v klimatizécii elektrorozvadzacov. Aj ked
ma Rittal uz asi 15 vyrobnych miest na troch kontinentoch, hlavna
vyroba velkych skrin na eurdpsky trh je od zaciatku ststredend
prave v Rittershausene.

Aké st vase dalSie zamery do budtcnosti? Zvysujete aj
uroven digitalizacie vasich procesov?

Ak este podla standardu Priemyslu 4.0 zvysime troven digitali-
zéacie a pomocnych procesov, dosiahneme kompletnt integraciu
procesov v konzistentnom digitalnom toku informacii. Na rozdiel
od novej vyrobnej fabriky v Haigeri, ktora sa stavala na zelenej luke,
vyroba v Rittershausene bezi na plné obratky, pricom sa sti¢asne
modernizuje a pribadaji nové plne robotizované linky na vyrobu
nastupujicej generacie skrin VX25. To je velmi komplikovany
proces, ak sa nema nijako narusit proces prebichajicej vyroby. Nové
skrine maja jednu z vyhod v Gplnej symetrii vo vetkych smeroch,
a tak sa mo6zu horizontalne aj vertikalne profily ramu vyrabat
v jednom procese. Zvaranie ramu spolu s pridruzenymi tkonmi
prebieha na pracovisku az s 31 robotmi. Tie sucasne zabezpecia

vy

¢o najvyssi stupen kvality.

(zv)
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Rozvadzacdova skrina Rittal VX25

FAKTY O DOKONALOSTI RADOVEJ SKRINE VX25

> Tento rozvadzac je obzvlast vyborny pri Setreni ¢asu.
Svojim optimalizovanym pristupom a jednoduchsou
montadzou je VX25 skonstruovany tak, aby umoziioval
¢iastoént montdz bez pouzitia ndradia. Pracovny proces
bude teda jednoduchsi a rychlejsi.

> K dispozicii st dve verzie tohto systému - skuto¢ny

a digitdlny. Maximaélna kvalita dat zariadenia VX25 zarucuje

vacsiu flexibilitu pri montdzi, konfiguracii a vyrobe.

> Toto ,,digitdlne dvoj¢a“ firmdm ulah¢i vetky pracovné
procesy od planovania cez objedndvanie, spracovivanie
a ete ovela viac.
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WE HAVE AN INNOVATIVE

NOVELTY IN RITTAL:

THE FASTEST ENCLOSURE

WORLDWIDE

The world‘s leading manufacturer
of cabinet enclosures, power
distribution in the enclosures,
air-conditioning of electrical
enclosures, IT infrastructure, as
well as software and service, has
recently come up with a new with
a new, over-standard product

— a VX25 series cabinet. The
company has always had very
demanding customers and was
coming up with innovations on the
highest technical level, top-notch
quality and competitive pricing.
Igor Bartosek, the director of the
company Rittal, reveals more in an
interview for our magazine.

How was the idea to create a new standard of cabi-
nets for the customers “born”?

Our company Rittal, which is the world’s leading producer of enclosure
cabinets and accessories, has presented a completely new range of
cabinet enclosures already at the HMI exhibition in the German
city of Hannover. We expect them to take over the world standard
relay. The first cabinets were produced in Rittal already in 1961. The
world’s first standard was set up already with the baying cabinet of
the PS 4000 type. And in 1999, a further cabinet just from Rittal was
already a standard in the world: T'S8.

What is the reason that your company Rittal has long
been a successful and important player in the indus-
trial market?

I personally believe that Rittal was so successful because it always had
very demanding customers. Already from the beginning, it has been
for example the leading German carmakers, for which it really matters
to have only the best possible suppliers in all aspects. It is known that
such manufacturers require a product at the highest technical level,
permanent top quality and even a competitive price. Therefore to
supply such customers, or better said to be their long-term supplier
means constantly proving, that there is no better option — and that’s
definitely not a walk through the rose garden.

Additionally, our system offers an exceptionally streamlined
system platform. It combines innovative products, future-oriented
engineering solutions and global service for diverse requirements, and
that in the most diverse sectors — from the construction of machinery
and equipment through the automotive industry to information
technology.
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Enclosure cabinet Rittal VX25

What real benefits does your VX25 series cabinet

bring to your purchasers and customers?

The introduction of the new product —the VX25 series cabinet is only
anatural continuation of our previous effort, the predecessor T'S8. All
the benefits characterising the T'S8 series cabinets are preserved in our
novelty — such as automatic connection of flat panels, flexible cable
entry, possibility of arrangement from all sides, all world certificates,
and so on. In addition, there have been features added that increase
in particular the efficiency of the entire process of the production of
a complete enclosure, thus enabling our customers to become even
more competitive in the manufacturing of enclosures. Naturally,
nothing is certain and past success is not a guarantee of future success,
but this type has really all the prerequisites to be most successful.

You mentioned the predecessor - the TS8 cabinet. Is
it still used in practice, or is manufacturing gradually

mitigating?
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Today, the current T'S8 enclosure cabinet system, which has been
around for approximately 20 years, and represented the most widely
used type of enclosure in the world, ceases to be up-to-date. As we
know, the better is the enemy of the good, so now there is a change
and it is changed by a new system with VX25 designation. It is
significantly better in many parameters as it has been documented
in several articles. For the European market only, there are currently
about 2 500 (!) large enclosure cabinets produced continuously
per day. Rack enclosure cabinets are produced by Rittal also on
other continents. Over 20 years, more than 11 million units of the
TS8 were manufactured. This is really a decent number. We have
shown a robotic line for welding cabinets to several customers. Now,
however, Rittal goes even further. The investment amount reaches
around 120 million Euros in this location alone.

Currently, a lot is talked about Industry 4.0. Does the
production in your company run already according to
these standards?

We first introduced the Industry 4.0 standard in Valeggia, Italy,
for the production of the most modern air-conditioning units
Blue E+. Now, this modernization continues through the centres
of German production, heading up to Rittal production sites in
China and the United States of America, so as to be fully prepared
for the future.

The new production of the VX25 series cabinet has already
started and reached the peak of the world. It will also be a model
for production in other locations outside Europe. Our intention is to
operate state-of-the-art places for the production of enclosure cabinets
in the world. We set by that a new standard for the production of our
company Rittal worldwide in the sense of slogan “One Rittal — one
standard” in the production, as it was also stated by Mr. Carsten
Roettchen, Director of International Production for our Group.
We already have a high degree of production automation just in
Rittershausen today.

Rittershausen is the birthplace of Rittal. How were
your beginnings?

57 years ago, in 1961, we have begun to function as a small plant
in this small village, about 30 kilometres from the headquarters of
the company in Herborn, Germany. We have gradually grown into
a worldwide active producer of enclosure cabinets and accessories,
power distribution components and a system of air-conditioning
of enclosures. Today, Rittal is a global number-one supplier in the
field of industrial enclosures and in air-conditioning of enclosures.
Even though Rittal has already about 15 manufacturing sites on
three continents, the main production of large cabinets for the
European market has been concentrated just in Rittershausen from
the beginning.

SLOVAK ENERGY ANNUAL 2018
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Global production as per Industry 4.0

What are your next intentions for the future? Do you also

increase the level of digitization of your processes?

Ifwe increase the level of digitization and auxiliary processes according to
the Industry 4.0 standard, we will achieve complete integration of processes
in a consistent digital information flow. Unlike the new factory in Haigeri,
which was built on a green meadow, production at Rittershausen runs
at full speed, while it is simultaneously being modernized and new fully-
robotized lines to produce the upcoming generation of VX25 cabinets are
added. This is a very complicated process if it is not to interfere with the
process of ongoing production. New cabinets have one of the advantages
in full symmetry in all directions, so both horizontal and vertical frames
can be produced in one process. Welding of the frame together with
assoclated tasks takes place in the workplace with up to 31 robots. At the
same time, they will ensure the highest quality level.

(zv)

FACTS ABOUT THE PERFECTION OF THE VX25 SERIES CABINET:

> This enclosure is particularly good for saving time. With
its optimized access and easier installation, the VX25 is
designed to allow partial assembly without the use of tools.
The work process will therefore be simpler and faster.

> There are two versions of this system available - real and
digital. The maximum data quality of the VX25 device
gives you greater flexibility in assembly, configuration and

manufacturing.

> This ,,digital twin“ makes work processes from ordering
through processing easier to companies, and even much more.
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UO napéjané z 1 elektricke] stanice 2 transformétormi: UO napéjané z 1 elektrickej stanice: .
Area supplied from 1 substation by 2 transformers: Area supplied from 1 substation: \-...,._
- UO Medzibrod (T401 350 MVA, T402 350 MVA) - UO Sp. Nova Ves (T401 250 MVA) '~‘
- UO Lipt. Mara (T401 250 MVA, T402 250 MVA) UO Levic (T401 350 MVA) '\
- UO R. Sobota (T402 250 MVA, T403 250 MVA) -UO ¢ / (T201 200 MVA) .,
- UO Pov. Bystrica (T201 200 MVA) N
HOn a!1é Z 2 lektril h stanic: Zalo7né transformatory / Stand-by transformers:
Area supolied from 2 subsfations: - Pod. Biskupice (7403 250 MVA)
- UO Bodaca - Krizovany (T402 350 MVA, T402 350 MVA) - Horna Zdafa (T401 250 MVA)
H u - UO Levice - Krizovany (T403 350 MVA, T403 350 MVA) Krizovany (T202 200 MVA)
UO Pod. Biskupice - Stupava  (T404 350 MVA, T402 350 MVA) e (T201 200 MVA)
- UO Gabéikovo - Pod. Biskupice (T401 250 MVA, T402 250 MVA)
- UO Bystridany - Bosaca (T201 200 MVA, T401 250 MVA)

Velkoodberatelia / Wholesale customers:

- Slovalco  (Horna Zdafa T402 350 MVA)

- USSK (T401 250 MVA, T402 250 MVA)
- Siroka (T201 100 MVA, T202 100 MVA)
- Duslo 8ala (T201 200 MVA)

- UO Bystridany - Horna Zdafia  (T202 200 MVA, T403 250 MVA)
- UO Senica - Stupava (T201 200 MVA, T401 250 MVA)
Hungary - UO Pov. Bystrica - Varin (T202 200 MVA, T401 330 MVA)

UO napéjané z 3 elektrickych stanic / Area supplied from 3 substations:
- UO Moldava - Lemesany - Vola (T401 250 MVA, T403 350 MVA, T401 350 MVA)
- UO Sp. Nov - Lemes$any - Vola (T402 250 MVA, T402 350 MVA, T402 350 MVA)

Slovenska elekirizané prenosova sustava, a.s.
Miynské nivy 59/A

824 84 Bratislava 26

www.sepsas.sk
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VYROBA A SPOTREBA ELEKTRINY

NA SLOVENSKU
V ROKU 2017

Ka elektr;;
ens! 20
S s

p,
) e
7950u3 sustave: >

Po vyraznom poklese v roku 2014 a stagnacii v roku 2015 nastalo vo vyrobe elektriny
na Slovensku v roku 2016 mierne ozivenie a v roku 2017 evidentny rast. Ktoré faktory

k tomu najviac prispeli?

nozstvo vyrobenej elektriny zo zdrojov na tizemi Slovenska
v roku 2017 dosiahlo 28 026 GWh, ¢o je oproti roku 2016
viac 0 575 GWh (medziro¢ny index 102,4 %). Spotreba
elektriny v roku 2017 uz druhy rok presiahla hranicu 30 TWh a opro-
ti roku 2016 sa zvysila 0 953 GWh (medziro¢ny index 103,5 %), ¢im

dosiahla nové historické maximum 31 056 GWh.

V/?\\\/_(/
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Graf €. 1. Roéna vyroba a spotreba elektriny na Slovensku v rokoch 2005 - 2017.

Na Slovensku majt uz dlhé roky vyznamné postavenie jadrové elek-
trarne. V roku 2017 viac ako polovica vyrobenej elektriny (53,8 %)
na tuzemskom trhu pochadzala z jadrového paliva. Druhy najvacsi
podiel na vyrobe elektriny mali fosilne paliva (20,4 %). Vodné elek-
trarne napriek poklesu vyroby dosiahli za poslednych sedem rokov
treti najvyssi objem vyrobenej elektriny (podiel 16,7 %).

GWh- 2016 | 2017 | deelie) | Podel %‘1’%‘.’,‘/’5
Jadrovd energia 14714 | 15081 1024 538
Fosilne paliva 5319 57 1077 204
Vodnd energia 4844 | 4611 96,8 16,1
Obnovitelné zdroje 2430 | 2445 1009 81
Ostatné 85 n2 1329 04

Vyroba 21452 28026 1024

ooy | 26| omo| s |

30103 31056 1035

yroba a spotreba elektriny na Slovensku v rokoch 2016 a 2017 v GWh.

Spotreba

Tabulka é. 1. Celkova
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Po odstaveni prvého jadrového bloku elektrarne Jaslovské
Bohunice (440 MW) a styroch blokov elektrarne Vojany (4 x 110 MW)
na konci roka 2006 sa elektrizac¢na sustava Slovenska stala od roku
2007 opét importnou. V roku 2017 bol objem importu a aj jeho podiel
na spotrebe elektriny najvyssi od roku 2007. Vyssie objemy importu
na pokrytie spotreby boli uz len v 90. rokoch 20. storocia. Spotreba
clektriny uvedena v Tabul'ke €. 1 je vratane spotreby precerpavacich
vodnych elektrarni (PVE). Spotreba elektriny na precerpavanie PVE
bola v roku 2016 v objeme 334 GWh a v roku 2017 v objeme 423 GWh.

Na vyrobe elektriny z fosilnych paliv (bez jadrového paliva) mali
najvacsi podiel zemny plyn (32,7 %), hnedé (30,1 %) a ¢ierne uhlie (20,3 %)
Podobne to bolo aj vroku 2016, s tym rozdielom, Ze najvacsi podiel mala vyro-

ba z hnedého uhlia. Vyznamny narast vyroby elektriny z hladiska fosilnych
palivbol z hutného plynu (116,3 %), ¢ierneho uhlia (115,3 %) a zemného plynu
(114,6 ). Pokles vyroby elektriny bol v roku 2017 zaznamenany pri hnedom
uhli (98,0 %) a tazkom vykurovacom oleji (94,5 %) (Tabul'ka €. 2).

. . Index vyroby  Podiel na celkovej
E;L“r‘ai’e"y d (év[m 2017/2016  wjrobe fosilnych
g (%)  zdrojov 2017 (%)
Cierne uhlie 1008| 1159 115,3 203
Hnedé uhlie 1757 1117 98,0 30,1
Zemny plyn 1632| 1866 114,6 32,1
Hutny plyn 463 531 116,3 94
zf:jk" whurovact | 455|495 945 15
Motorova nafta 13 41 318,3 0,1
Iné ropné
produkty 58 18 31,3 0,03

Tabul'ka &. 2. Vyroba elektriny na Slovensku z fosilnych paliv v rokoch 2016 a 2017 v GWh.

Rovnako ako vrokoch 2015 a 2016, takmer polovica elektriny
z obnovitelnych zdrojov (OZE) bola v roku 2017 vyrobena z biomasy
(48,4 %). Bioplynové a fotovoltické zdroje rovnako ako v roku 2016
prispievali do vyroby OZE po stvrtinovom podiele (25,9 % a 24,2 %).
Vroku 2017 nebola zaznamenand vyroba zo solarnej termalnej energie
(Tabul'ka é&. 3).

Zatazenie prenosovej sustavy Slovenska cezhrani¢nymi
tokmi bolo v roku 2017 nadalej vysoké. V roku 2017 bol zazname-
nany historicky najvyssi ro¢ny objem namerané¢ho dovozu elektriny
na Slovensko (15 565 GWh). Aj celkovy namerany objem cezhranic-
nych vymen elektriny so susednymi krajinami (export plus import)
dosiahol v roku 2017 historicky najvyssiu hodnotu (28 099 GWh).
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e e A A
Biomasa 1204| 1184 98,6 434
Bioplyn 614| 634 1036 259
Fotovoltika 517| 592 1029 22
Veterna energia 54 55 102,5 02
ﬁfy'f."n".fﬁiﬁia 27| 284 995 12
glt:Leirrgr;: termalna 04 0 _ _
:'I‘l’;'r’;it:"“a'“a 0] 12 1209 01

Tabulka €. 3. Vyroba elektriny na Slovensku z obnovitelnych zdrojov elektriny (OZE)
v rokoch 2016 a 2017 v GWh.
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Graf €. 2. Namerané cezhraniéné toky elektriny v rokoch 2005 az 2017 v GWh.
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Graf &. 3. Namerané cezhrani¢né toky elektriny v roku 2017 v GWh.

Roc¢né maximum zatazenia dosiahlo na Slovensku v roku 2017 hodnotu
historického maxima 4 550 MW (medziro¢ny index 103,8 %). Maxi-
malne tyzdenné zatazenia boli oproti rokom 2015 a 2016 vyrazne vyssie
v januéri a vo februari 2017 vplyvom chladného pocasia. Statistika
vyskytu maximalneho zatazenia na ucely porovnania so starsimi udajmi
vychadza z okamzitych udajov v ¢ase celej hodiny.
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Maximum | 11.1. 19:00 4550 MW 168 MW
Minimum | 21.5. 6:00 2351 MW 97 MW

Tabul'ka €. 4. Maximalne a minimalne zatazenie Slovenska v roku 2017.
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Graf &. 4. TyZdenné maxima zatazenia Slovenska v rokoch 2015 az 2017.

Ku koncu roka 2017 bol evidovany instalovany vykon zdrojov
na vyrobu elektriny na Slovensku nizsi o 128 MW ako v roku
2016. Vyrazny vplyv na pokles malo vyradenie treticho bloku
elektrarne Novaky s intalovanym vykonom 110 MW. V roku 2017
nepribudol na Slovensku ziadny vacsi zdroj na vyrobu elektriny.

Rozdelenie podra paliv Vykon (MW) Podiel (%)
Jadrové 1940 251
Vodné 2539 32,9
Hnedé uhlie 333 43 -
Cierne uhlie 221 2] =
Zemny plyn 1106 14,3 2
Ropa 251 33| 3B
Mix paliv 431 5,6
Fotovoltické 530 69 B
Biomasa 225 29 =
Bioplyn 105 14| S
Veterné 3 5
Iné OZE 12 02| S

Ostatné

Spolu

Tabul'ka ¢. 5. InStalovany vykon zdrojov na vyrobu elektriny na Slovensku
vroku 2017 v MW.

Pozndmky: Hodnoty vyroby a spotreby elektriny sii brutto iidaje. Indexy vyroby a po-
diely uvedené v percentdch v tabulkdch 1, 2, 3 sii vypocitané z idajov v rozlisent

na MWh so zohladnenim prestupného roka 2016.
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IN SLOVAKIA IN 2017
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After a significant decline in 2014 and stagnation in 2015, a slight recovery occurred
in the production of electricity in Slovakia in 2016 and visible growth in 2017. Which

factors contributed most to this?
he amount of electricity generated from sources in Slovakia
in 2017 reached 28,026 GWh, which is higher by 575 GWh
compared to 2016 (102.4 % year-on-year). Electricity con-

sumption in 2017 for the second year exceeded 30 TWh, increasing
by 953 GWh (103.5% year-on-year) compared to 2016, thus reaching

a new historical maximum of 31,056 GWh.
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Nuclear power stations have been a major player in Slovakia for many
years. In 2017, more than half of the electricity produced (53.8 %)
on the domestic market came from nuclear fuel. Fossil fuels (20.4 %)
had the second largest share of electricity production. Despite a fall
in production, hydro power plants achieved the third highest in
electricity production (16.7 %) for the last seven years.

on [ ] o] je] Semcimde
Nuclear energy 14714 15081 1024 538
Fossil fuels 5319 5M 1077 204
Hydropower 4844| 4611 96,8 16,
Renewable sources 2430 2445 1009 81
Other 85 12 1329 04

Production 21452 28026 1024

Balaco(mpurt) | 2651 300 s |

Consumption 30103 31056 1035
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After the shutdown of the first nuclear block of Jaslovské Bohunice
(440 MW) and four blocks of the Vojany power plant (4 x 110 MW) at the
end of 2006, Slovakia's electrification system again had to start importing
electricity from 2007. In 2017, the volume of imports and their share of elec-
tricity consumption was the highest since 2007. Higher volumes of imports to
cover consumption occurred only in the 1990s. The electricity consumption
shown in Table no. 1 includes the consumption of pumped-storage hydro-
electric power plants (PSH). The consumption of electricity for pumping
PSH was 334 GWh in 2016 and 423 GWh in 2017.

Natural gas (32.7%), brown (30.1%) and black coal (20.3%)
had the largest share of fossil fuel electricity production (excluding
nuclear fuel). This was also true for 2016, with the difference being
that brown coal production had the largest share then. A significant
increase in electricity production in fossil fuels was from dense gas
(116.3%), black coal (115.3%) and natural gas (114.6%). A decrease in
electricity production was recorded in 2017 for brown coal (98.0%)
and heavy heating oil (94.5%) (Table no. 2).

Share in overall

Primary source 2016 2017 Production index . .
of energy (©Wh) (GWh) 2017/2016 (%) p;gﬂ‘r‘g;'s"'z‘g{;‘zﬁz;
Black coal 1008| 1159 115,3 20,3
Brown coal 1751 117 98,0 301
Natural gas 1632| 1866 14,6 32,1
Dense gas 463 537 116,3 94
Heavy heating oil 452 426 945 15
Motor diesel 13 4 3183 0,1
Other petroleum

X e 58 18 31,3 0,03

Asin 2015 and 2016, nearly half of electricity from renewa-
ble sources (RES) was produced from biomass (48.4%) in 2017. Biogas
and photovoltaic sources, the same as in 2016, contributed to about
a one-quarter share (25.9% and 24.2%) in the production of RES.
In 2017, the production of solar thermal energy was not reported
(Table no. 3).

The loading on the transmission system of Slovakia through
cross-border flows remained high in 2017. In 2017, the historically
highest annual volume of measured electricity imports into Slovakia
(15,565 GWh) was recorded. The total measured volume of cross-border
electricity exchanges with neighbouring countries (export plus import)
also reached its historically highest value (28,099 GWh) in 2017.
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Production .

Primary source index oro dﬁg:{:ﬂ'g ftatEaSI
of energy 2017/28)}3 2017 (%)
Biomass 1204 1184 98,6 484
Biogas 614| 634 103,6 259
Photovoltaics 511 592 1029 242
Wind energy 54 55 102,5 02
Secondary gas 28| 284 99,5 12
Solar thermal 04 0 _ _
energy

Hydrothermal

energy 1,0 1,2 1209 01

Table no.3. Electricity production in Slovakia from renewable energy sources (RES
in 2016 and 2017 in GWh.
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Graph no. 2. Measured cross-border flows of electricity in years 2005 through

2017 in GWh.
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Graph no. 3 Measured cross-border flows of electricity in 2017 in GWh.

The annual maximum loading in Slovakia in 2017 reached a his-
torical maximum of 4,550 MW (103.8% year-on-year). Maximum
weekly loads were significantly higher in January and February
2017 than in 2015 and 2016 due to cold weather. Maximum load
statistics for the purpose of comparison with older data are based on
instantaneous data for a whole hour.
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Maximum | 11.1. 19:00 | 4550 MW 168 MW
Minimum | 21.5. 6:00 2351 MW 97 MW

Table no. 4. Maximum and minimum load of Slovakia in 2017.
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Graph no. 4 Weekly maximum load of Slovakia in years 2015 through 2017.

At the end of 2017, the installed capacity of power sources for
power generation in Slovakia was 128 MW higher than in 2016.
The decommissioning of the third block of the Novaky power
plant, with an installed capacity of 110 MW, had a significant
impact. In 2017, no major source for electricity generation was
added in Slovakia.

Eﬁﬂs Power (MW)  Share (%)
Nuclear 1940 25,1
Hydro 2539 329
Lignite 333 43
Hard coal 221 29| =
Natural gas 1106 3| 3
0il 257 33| <=
Mixed fuels 431 5,6
Photovoltaic 530 69 &
Biomass 225 29| 2
Biofuel 105 14| 3
Wind 3 z
Other renewable sources 12 02| <=

Table no. 5. Installed output of sources for electricity production in Slovakia
in 2017 in MW.

Notes to the article and conclusion: Values of production and consumption are gross
data. Indexes of production and shares given in percentages in tables 1, 2 and 3 are

calculated from data in MWh with consideration for transmission of 2016.
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ING. IGOR BARTOSEK

Riaditel spolo¢nosti Rittal, s. r. o.
Po skonéeni §tadia na Elektrotechnickej fakulte SVST v Bratislave zacal v roku 1985 pracovat ako
projektant riadiacich systémov v spolo¢nosti Spektra, a. s., kde posobil do roku 1992. V rokoch 1992 az
1995 bol spolo¢nikom a obchodnym riaditelom spoloc¢nosti Mediatrom Bratislava, s. r. o.. Od septembra
1999 je riaditelom spolocnosti Rittal, s. r. o.

Director of the Company Rittal, s. r. o.
After graduation at the Slovak Technical university, Facully of Electrical Engeneering 1985 in Bratislava he started
working as a designer of control systems in the company Spectrum, and.p., where he worked until 1992. In the years 1992
to 1995 he was a partner and commercial Director of the Company Mediatrom Bratislava, s 1. o. Currently holds the
position of the Director of the Company Rittal, s. 1. o.

ING. MARTIN BARTOSOVIC

Generalny riaditel, NAFTA a. s.
Uz pocas vysokoskolského stadia ekonomiky a manazmentu absolvoval $tipendijné programy na West
Virginia University v Morgantown v USA a program nadacii A. Mellona a G. Sorosa na Institate
ekonomickych stadii v Nitre. Po ukoné¢eni vysokoskolského stadia v roku 1996 pracoval v ING Barings
a od roku 1998 v spolo¢nosti A. T. Kearney, kde sa podielal na projektoch pre renomované medzinarodné
financ¢né institcie a spoloc¢nosti z oblasti energetiky a dopravy. Od roku 2004 pracoval v spolo¢nosti
SPP, kde ziskal cenné sktsenosti ako riaditel divizie korporatnych zalezitosti, predseda predstavenstva
spolo¢nosti SLOVGEOTERM, ¢len Spravnej rady neinvesticného fondu EkoFond, ¢len predstavenstva
SPP — distribucia a predseda dozornej rady Nadacie SPP.

General Director, NAFTA a. s.
Already during his university studies of economics and management he completed scholarship stays
at West Virginia University in Morgantown in the USA and A. Mellon and G. Soros Foundations
at the Institute of Economic Studies in Nitra. Following his graduation in 1996, he worked in ING
Barings and in A. T. Kearneyfrom 1998 where he was involved in projects for renowned international
financial institutions and energy and transportation businesses. From 2004, he worked in SPP, gaining
valuable experience as the head of corporate affairs division, as the chairman of the board of directors
of SLOVGEOTERM, member of the board at EkoFond, non-investment fund, member of the board of
directors at SPP-distribtcia and chairman of the supervisory board of the SPP Foundation.

ING. BYSTRIK BERTHOTY

Predseda predstavenstva a generalny riaditel PPA CONTROLL, a. s.
V roku 1991 absolvoval stadium na Ekonomickej univerzite v Bratislave. V rokoch 1995 az 1996
ziskal niekolko certifikatov na manazérskych a inych odbornych skoleniach a kurzoch v Bruseli,
v japonskej Osake a Yokohame, v Manchestri a v Barcelone. Po ukonceni stadia pracoval v poradenskej
a konzultac¢nej spolo¢nostt CORVEX, s. r. 0., potom ako projektovy manazér Narodnej agentiary pre
rozvoj malého a stredného podnikania (MSP). Od roku 1995 bol generalnym riaditelom spoloc¢nosti Seed
Capital Company, s. r. 0., ktord sa zameriava na problematiku rizikového kapitalu, investicii, fondov
a finan¢nej 1 marketingovej analyzy. Od roku 2000 pracuje v spolo¢nosti PPA CONTROLL, od roku
2012 na poste generalneho riaditela a od roku 2015 sa stal aj predsedom predstavenstva. Zaroven posobi
aj na manazérskych poziciach v Rozvojovom fonde pre MSP, v Narodnej agenture pre rozvoj MSP
a v spolo¢nosti Equity Partners, s. r. o.

Chairman of the Board and General Director of the PPA CONTROLL, a. s.
In 1991 he graduated from the Economic University in Bratislava. In 1995 and 1996 he received several
certificates in management and other professional training courses in Brussels, Osaka, Yokohama,
Manchester, Newcastle and Barcelona. After graduation he worked in advisory and consultancy company
CORVEX, s.r.0., then as a Project Manager of the National Agency for Development of Small and
Medium Enterprises (SME). From 1995 he was the General Director of the company Seed Capital
Company, s.r.0., which focuses on the issue of the venture capital, investment, funds and financial and
marketing analysis. Since 2000 he works in the company PPA CONTROLL, from 2012 in the position of
General Director, and from 2015 became also Chairman of the Board. At the same time he is also active
in management positions in the Development Fund for SME, in the National Agency for Development of
SME and in the company Equity Partners, s.r.o.
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Ing. MICHAL CABALA, PhD.

Predseda predstavenstva a generalny riaditel OKTE, a. s.
Absolvent Fakulty elektrotechniky a informatiky ST'U v Bratislave, Specializacia vyroba, prenos, rozvod a vyuzitie
elektrickej energie. Postgradudlne stadium ukoncil v roku 2010. Zaciatok jeho profesionalnej kariéry je tizko spéty
s prevadzkovatelom prenosovej ststavy, kde posobil od roku 2002 na r6znych poziciach savisiacich so stratégiou

a rozvojom prenosovej/elektrizacnej ststavy, ako 1 oblasti riadenia ststavy a trhovych sluzieb. V obdobi 2009 az
2010 pdsobil ako riaditel odboru regulacie elektroenergetiky na Urade pre regulaciu sietovych odvetvi. Od roku
2012 je predsedom predstavenstva a riaditelom OKTE, a. s. Pod jeho vedenim boli pripravené a spustené ¢innosti
zberu, spravy a zverejnovania nameranych tdajov v ramci celej elektrizacnej sustavy a centralnej fakturacie
poplatkov savisiacich s prevadzkou systému. OK'TE, a. s. bola rovnako certifikovana ako Registrovany oznamovaci
mechanizmus pre transakcie na velkoobchodnom trhu s energiou v ramci eurépskej legislativy REMIT a urcena
za Nominovaného organizatora trhu s elektrinou (tzv. NEMO) na tizemi Slovenskej republiky na vykonavanie
¢innosti jednotného prepojenia dennych a vnatrodennych trhov s elektrinou v ramei Eurdpskej tinie.

Chairman of the Board and General Director of OKTE, a. s.
He graduated from the Faculty of Electrical Engineering and Information Technology in Bratislava,
specialization of electricity production, transmission, distribution and utilization. He completed the
postgraduate studies in 2010. The beginning of his professional career has been closely linked to the
transmission system operator, where he served since 2002 in various positions related to the strategy and
development of the transmission / power system as well as the system management and market services. In the
period from 2009 to 2010 he was a Director of Electricity Regulation Department at the Regulatory Office for
Network Industries. Since 2012 he has been a Chairman of the Board and Director of OKTE;, a. s., Under his
direction, the functions of Collection, management and making available of the measured data for the whole
power system, and Central invoicing of charges related to the system operation were prepared and launched.
OKTE, a.s. was also certified as a Registered Reporting Mechanism for transactions concluded on wholesale
energy market in line with the European legislation REMIT as well as became Nominated Electricity Market
Operator (so called NEMO) for the Slovak Republic area in order to conclude single day-ahead and intraday
electricity market interconnection activities within the European Union.

Ing. GUSTAV CASNOCHA

Predseda predstavenstva a generalny riaditel spolo¢nosti ELV Produkt, a. s.
Absolvent Vysokej skoly ekonomickej v Bratislave, odbor Zahrani¢ny obchod (v roku 1983). 1983 —
1990: Interhotely Bratislava — rézne veduce funkcie, 1990 — 1999: stkromne podnikal v oblasti exportu
a importu tovarov a surovin najmé v spotrebnom a chemickom priemysle. Od roku 1999: ELV Produkt,

a. s. Senec — predseda predstavenstva a generalny riaditel.

Chairman and General Director of ELV Product, a. s.
Graduated from The University of Economics in Bratislava, Department of Foreign Trade (in 1983). 1983
—1990: Inter hotels in Bratislava — various senior positions, 1990 — 1999: private business in the export
and import of goods and raw materials, particularly in the consumer sector and the chemical industry.
Since 1999: ELV Product, a. s. Senec — Chairman and General Director.

Doc., PhDr. ALEXANDER DULEBA, CSc.

Riaditel' Vyskumného centra Slovenskej spolo¢nosti pre zahrani¢nu politiku
Riaditel Vyskumného centra Slovenskej spolo¢nosti pre zahrani¢na politiku (od r. 2000), vedtci programu
Vychodna Eurépa (od r. 1995), lektor Institatu politologie Filozofickej fakulty Presovskej univerzity
(od r. 2010). Vo svojej vyskumnej a pedagogickej ¢innosti sa zameriava na medzinarodné vztahy,

zahraniéni politiku SR, vnttornt a zahraniéna politiku krajin vychodnej Eurdpy, energetick politiku SR 1 EU.
Je organizatorom 10 ro¢nikov medzinarodnej konferencie Stredoeurépska energeticka konferencia (2007-
2016).

Director of the Research Centre of the Slovak Foreign Policy Association
director of the Research Centre of the Slovak Foreign Policy Association (RC SFPA) since 2000. He
obtained PhD degree in political sciences from the Slovak Academy of Sciences in 1998 and the Assistant
Professor (Doc.) degree from the Comenius University in Bratislava in 2009. In 1993-1995 he was an
analyst with the Slovak Institute for International Studies at the Slovak MFA. Since 1995 he has been
working for RC SFPA as the head of the Eastern Europe Research Program. In 2010 he became also
lecturer at the Institute of Political Science of the Presov University.
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Ing. MILAN FERENC, PhD.

Generalny riaditel' SPIE Elektrovod, a. s. (od februara 2018 ), ¢len predstavenstva a riaditel divizie elektromontazi (od roku 2012).
Absolvent Vysokej skoly technickej, Elektrotechnickej fakulty v Bratislave (v roku 1981)
a doktorandského stadia na FEI STU v Bratislave (v roku 2008). 1981 — 1982: Sprava
Radiokomunikacii v Bratislave — technik; 1982 — 1992: VU]JE, a. s. — kontrolny fyzik pre spustanie
3. a 4. bloku JEV2 EBO Jaslovské Bohunice, sptastanie 1. — 4. bloku JE Dukovany v CR; 1992 — 1997:
VU]JE, a. s. — vedtci oddelenia elektro a expert pre reaktory typu WER s ticastou na misii expertov
pre hodnotenie situacie v JE Metsamor v Arménsku po opatovnom spusteni do prevadzky; 1997 —
2012: VU]JE, a. s. — ¢len predstavenstva a riaditel divizie podpory prevadzky — projektovy manazér
zodpovedny za postupnu rekonstrukciu a modernizaciu JE V1 Bohunice a zahrani¢né projekty (napr.
mala vodna elektraren Yeghesis v Arménsku). Od februara 2018 je generalnym riaditelom
SPIE Elektrovod, a. s.

General Director of SPIE Elektrovod, a. s. (since Ferbruary 2018), Board member and Director of Electrical Assembly
Division (since 2012)
He graduated from the Technical University, Faculty of Electrical Engineering in Bratislava (1981)
and achieved Ph.D. at FEI STU in Bratislava (2008). 1981 — 1982: Radiocommunication Reporting in
Bratislava — technician; 1982 — 1992: VU]JE, Inc. — Control Physicist for third and fourth run of NPP
Bohunice and first to fourth run of NPP in Dukovany in the Czech Republic; 1992 — 1997: VU]JE, Inc. —
Head of Electrical field and expert for WER reactors with the participation in the mission of experts to
evaluate the situation in Metsamor NPP in Armenia after reinitializing its operation; 1997 — 2012: VU]JE,
Inc. — Member of the Board and Director of Operations Support Division — Project Manager responsible
for the gradual reconstruction and modernisation of the NPP Jaslovské Bohunice and foreign projects (e.g.
small hydro-electric power plant Yeghesis in Armenia). Since February 2018 he is the General Director of
SPIE Elektrovod, a.s..

Ing. IGOR CHRAPCIAK
Konatel spoloénosti Schrack Technik, s. r. o.
Absolvent Elektrotechnickej fakulty SVST, v r. 1985, v rokoch 1985 — 1998 Zapadoslovenské
energetické zavody — projektovanie elektrorozvodnych sieti a distribu¢nych T'S, vyvoj geografickych
informacnych systémov (GIS). Od r. 1998 Schrack Energietechnik / Schrack Technik, s. r. 0., od r.
1999 riaditel, od r. 2005 konatel spolo¢nosti. V rokoch 2006 az 2010 ¢len predstavenstva, od jana 2012
podpredseda predstavenstva spolo¢nosti Bratislavska teplarenska, a.s. Podiela sa na tvorbe koncepcie
a realizécii komplexnych systémov automatizovaného dialkového merania elektrickej energie a prenosu
dat, v stcasnosti slovenské a medzinarodné aktivity v oblasti nasadzovania inteligentnych meracich
systémov a rozvoja inteligentnych sieti pre liberalizovany energeticky trh, spolupraca s univerzitami.
Aktivna ucast v projektoch Kompeten¢ného centra ELU SAV — vyskum a vyvoj v oblasti novych
technolégii a materidlov pre vyuzivanie v energetike, ¢len pracovnej skupiny pre oblast udrzatelne;j
energetiky a energie v SR, autor mnohych prednasok a prispevkov pre odborné konferencie v SR a CR.
Managing Director of Schrack Technik, s. r. o.
Graduated from Faculty of Electrical Engineering at Slovak Technical University, Department
of Electrical techniques (in 1985). 1985 — 1998: Zapadoslovenské energetické zavody (ZSE, s. p.)
Bratislava — a designer, 1987 — 1995 a head of the project department of distribution networks, 1995
— 1998 ZSE, s. p. — Lead of the development of GIS (geographic information system). Since 1998 —
Schrack Energietechnik / Schrack Technik, s. r. o. since 1999 the Director, since 2005 the Managing
Director. Involved in policy-making and implementation of intelligent remote measurement of
electricity complex systems for companies and liberalized energy market. Since 2006 he is a member
of the Bratislavska Teplarenska, a. s.

Prof. Ing. CUBOMIR JAHNATEK, CSc.

Predseda Uradu pre regulaciu sietovych odvetvi
V roku 1978 dokonéil §tadium na Chemicko-technologickej fakulte SVST v Bratislave so zameranim
na spracovanie plastu a kaucuku. V roku 1991 ziskal vedeckt hodnost CSc. v oblasti makromolekuldrnej
chémie a v roku 2000 bol vymenovany za hostujuceho docenta na CHtF STU Bratislava v odbore
technologia makromolekularnych latok. V roku 2004 bol habilitovany na docenta na Materialovo-
technologickej fakulte Trnava, STU Bratislava, v odbore materidlové inzinierstvo, v roku 2008 mu
bol udeleny titul Honorary Doctor (Hon.D) a v roku 2010 bol menovany za vysokoskolského profesora
v odbore elektroenergetiky. Je clenom vedeckej rady Fakulty elektrotechniky a informatiky TU Kosice
a vedeckej rady SPU Nitra.
V rokoch 1978 az 1992 pésobil vo VUSAPL Nitra v réznych funkcidch od vyskumného pracovnika
az po riaditela divizie. Od roku 1991 bol vyrobno-technickym namestnikom a generalnym riaditelom
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Plastiky, a.s. Nitra, od roku 2001 riaditelom pre stratégiu Duslo, a.s. Sala a od roku 2003 opit
generalnym riaditefom Plastiky, a.s. Nitra. V roku 2006 sa stal ¢clenom vlady SR a bol povereny riadenim
Ministerstva hospodarstva SR. Od roku 2010 pésobil ako poslanec NR SR a zaroven podpredseda
Vyboru NR SR pre hospodarstvo, vystavbu a dopravu a v rokoch 2012 az 2016 zastaval funkciu ministra
podohospodarstva a rozvoja vidieka SR. V roku 2016 sa vratil do poslaneckych lavic a 25. 7. 2017 bol
menovany za predsedu Uradu pre regulaciu sietovych odvetvi.
Zastaval aj funkcie v medzinarodnych organizaciach. V rokoch 1993 az 2003 bol zastupcom AZZZ SR
v Medzinarodnej organizacii prace pri OSN v Zeneve a v rokoch 1994 az 2003 &lenom vykonného viboru
Medzinirodnej organizéacic zamestnavatelov pri OSN v Zeneve.

Chairman of the Regulatory Office for Network Industries
In 1978 he graduated from the Slovak University of Technology in Bratislava, Faculty of Chemistry and
Technology, with a major in processing of plastic and rubber materials. In 1991 he was awarded the PhD
title (CSc) for the area of macromolecular chemistry and in 2000 he was appointed a visiting Associate
Professor at the Faculty of Chemistry and Technology of the Slovak University of Technology in Bratislava
in the area of technology of macromolecular materials. In 2004 he habilitated at Faculty of Materials
Science and Technology in Trnava, SUT Bratislava, and became an Associate Professor in the area of
materials engineering. In 2008 he was given the title of Honorary Doctor (Hon.D) and in 2010 he was
appointed a university Professor in the area of electric power industry. He is a member of the Scientific
Board of the Faculty of Electrical Engineering and Informatics of the Technical University of Kosice and the
Scientific Board of Slovak University of Agriculture in Nitra.
From 1978 to 1992, he worked at the Research Institute of Processing and Application of Plastic Materials
(VUSAPL) Nitra in different positions, from research scientist to Division Director. From 1991 he was
a Production and Technology Deputy Director and later the General Director of Plastika, a.s. Nitra. From
2001 he was the Director of Strategy at Duslo, a.s. Sala, and from 2003 he was the General Director of
Plastika, a.s. Nitra once again. In 2006 he became the member of the Government of the Slovak Republic
and was appointed to lead the Ministry of Economy of the Slovak Republic. From 2010 he was a Member
of the Slovak Parliament and the vice-chairman for the Committee on Economic Affairs, Development and
Transportation. In 2012 to 2016 he was the Minister of Agriculture and Rural Development of the Slovak
Republic. In 2016 he went back to being an MP and on July 25, 2017 he was appointed the Chairman of the
Regulatory Office for Network Industries.
He also held an office in several international organizations. From 1993 to 2003 he was the representative
of the Federation of Employers’ Associations of the Slovak Republic at the UN’s International Labor
Organization in Geneva and from 1994 to 2003 he was a member of the General Council of UN’s
International Organization of Employers in Geneva.

Prof. Ing. FRANTISEK JANICEK, PhD.

Riaditel Ustavu elektroenergetiky a aplikovanej elektrotechniky FEI STU v Bratislave
Patri k vyznamnym odbornikom v oblasti elektrickych ochran a vytvara podmienky pre aplikacie
modernych syst¢émov chranenia prvkov elektrizac¢nej ststavy. V oblasti elektrickych ochran, elektrickych
stanic a na rieSeni problémov energetiky pracuje viac ako 20 rokov. Je predsedom Slovenského vyboru

Svetovej energetickej rady, Statutarnym zastupcom Zdruzenia EE a ¢lenom vedeckych rad viacerych
univerzit. Zaslizil sa o vstup SR do Svetovej energetickej rady so sidlom v Londyne. V ramci svojich
vedeckych a pedagogickych aktivit spesne doviedol k proméciam vyse 70 diplomantov, skoli ¢i vyskolil
viac ako 10 doktorandov. Publikoval 27 ¢lankov v odbornych ¢asopisoch, mal priblizne 80 vystapeni
na domacich a zahrani¢nych odbornych konferenciach, je autorom ¢i spoluautorom 13 vysokoskolskych
ucebnic a skript, vypracoval 66 vyskumnych sprav a §tadii, napisal $tyri odborné monografie. V maji
2009 mu Vedecka rada SAV za jeho zasluhy udelila Medailu SAV za podporu vedy.

Director of the Institute of Electrical Power Engineering and Applied Electrical Engineering at STU in Bratislava
He belongs to the specialists in the field of electrical protection and creates the conditions for the applications
of the modern systems of the power system protected elements. He has been working in the field of electrical
protection, electrical substations and power problems solving for more than 20 years. He is the Chairman
of the Slovak Committee of the World Energy Council, the legal representative of the Association of EE
and a member of scientific boards of several universities. He helped Slovakia to enter the World Energy
Council seated in London. As part of his research and teaching activities he has successfully led more than 70
graduators to the diploma, trains or has trained more than 10 doctoral students. He has published 27 articles in
peer-reviewed journals, has had about 80 appearances on national and international professional conferences,
has authored or co-authored 13 books and college textbooks, produced 66 research reports and studies, has
written four monographs. In May 2009, the Scientific Council for Sciences awarded him with the Medal for the
promotion of science.
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Ing. STANISLAV JANIS

Predseda predstavenstva Slovenského zvéazu vyrobcov tepla
Absolvent Stavebnej fakulty Vysokej $koly technickej v Kogiciach a Ustavu sadneho inzinierstva Zilinskej univerzity.
Pésobil ako stavbyvedici, namestnik riaditela Univerzitnej nemocnice v Martine a prednosta Mestského tradu
v Martine, bol poslancom Narodnej rady Slovenskej republiky a ¢lenom a predsedom Vyboru Narodnej rady SR pre
hospodarstvo, vystavbu a dopravu. Od roku 2012 konatel poradenskej spolo¢nosti ENJA, s. r. o., (oblast energetiky,
teplarenstva, obnovitelnych zdrojov a regulcie), $éfredaktor energetického portalu OENERGETIKE.SK, od roku
2017 predseda predstavenstva Slovenského zvazu vyrobcov tepla so sidlom vo Zvolene.

Chairman of the Board of Directors of the Slovak Union of Heat Producers
A graduate of the Building Faculty of the Technical College in Kosice and the Institute of Judicial Engineering of the
University of Zilina. Deputy Head of the University Hospital in Martin, Head of the Municipal Office in Martin,
Member of the National Council of the Slovak Republic, Member and Chairman of the Committee of the National
Council of the Slovak Republic for Economy, Construction and Transport. From 2012, the CEO of ENJA, s.r.0.,
(energy, heat industry, renewable energy and regulation), Editor-in-Chief of the OENERGETIKE.SK Energy
Portal, from 2017 Chairman of the Board of Directors of the Slovak Union of Heat Producers in Zvolen.

Ing. ANDREJ JURIS

Vykonny riaditel’ a predseda predstavenstva Zapadoslovenska distribu¢na, a. s.
Po vystudovani na Materidlovo-technologickej fakulte STU v roku 1988 pracoval na vystavbe jadrovej
elektrarne Mochovce. Nasledne nastapil na Protimonopolny arad, kde sa venoval uplatiiovaniu hospo-
darskej sttaze. V roku 1994 spoluzalozil Centrum pre hospodarsky rozvoj s cieflom podpory nezavislej
diskusie a analyzy hospodarskej politiky na Slovensku. Po vys$tudovani MPA programu na Princeton
University v roku 1997 pracoval na medzinarodnych projektoch v energetike v konzultantskej spoloc-
nosti NERA so sidlom v USA. Od roku 2004 p6sobi v Zapadoslovenskej energetike a od roku 2007
posobi ako predseda predstavenstva Zapadoslovenskej distribu¢nej. Je autorom radu publikacii v oblasti
reguldcie a liberalizacie energetiky, prednasal na Ekonomickej univerzite.

Executive Director and Chairman of the Board of Directors Zapadoslovenska distribu¢na, a. s.
After graduating at the Slovak Technical University in 1988, he worked on the construction of the
Mochovce nuclear power plant. Subsequently he joined the Antimonopoly Office, where his field of
responsibility was the enforcement of competition. In 1994, he co-founded the Centre for Economic
Development with the aim to support independent discussion and analysis of the economy policy in
Slovakia. After graduation from the MPA program in Princeton University in 1997 he continued to work
on international energy-related projects for the US-based consulting company NERA. Since 2004 he has
been working at Zapadoslovenska energetika and since 2007 he is the Chairman of the Board of Directors
of Zapadoslovenska distribu¢na. He is the author of several publications in the field of energy sector
regulation and liberalisation and he also lectured at the Economic University.

Ing. JAN KLEPAC, MGBM

Vykonny riaditel Slovensky plynarensky a naftovy zvaz
V roku 1974 ukoncil studium na Slovenskej vysokej $kole technickej, studijny odbor ,,I'T a spracovanie dat™.
Pracoval potom Sestnast rokov v spolo¢nosti Naftovy a plynarensky priemysel, ktory bol predchodcom SPP.
Pracoval v riadiacich funkciach v odvetvi pocitacovych sieti a budovani riadiacich systémov pouzivanych
dispecingovymi centrami pre plyn a ropu. V roku 1990 prerusil tato ¢innost a zacal byt ¢inny v slovenskej
politike, najprv ako podpredseda slovenského parlamentu pocas jedného volebného obdobia, a potom ako
generalny riaditel Uradu prezidenta Slovenskej republiky. K svojej profesii sa vratil v roku 2001, ked bol
menovany ¢lenom predstavenstva Uradu pre regulaciu sietovych odvetvi (IjRSO) a sucasne za podpredsedu
regulaénej rady URSO zodpovedného za plynarensky priemysel. Od jana 2007 bol Jan Klepa¢ vikonnym
riaditelom Slovenského plynarenského a naftového zvazu. Ukoncil stadium Master na University
v Groningene (Holandsko) v roku 2009 a ziskal titul Master of Gas Business Management.

Master of Gas Business Management
Mr. Jan Klepac graduated in the year 1974 at the Slovak Technical University, the field of study ,,I'T and Data
Processing*. He worked then for sixteen years in the company Naftovy a plynarensky priemysel (Oil and Gas
Industry) which was a predecessor of SPP. He worked in management positions in the field of Computer Networks
and the Building of the Control Systems used by the gas and oil dispatch centres. In 1990 he interrupted this
activity and began to act in Slovak politics, at first as vicepresident of the Slovak parliament for one legislative
period, then as a general director in the Office of the President of the Slovak republic. He came back to his former
profession in the year 2001, when he was named for a member of the Board of the Regulation Office for Network
Industries (RONI) and simultaneously a vicechairman of RONI responsible for gas industry. From June 2007 Mr.
Jan Klepac became the executive director of the Slovak Gas and Oil Association. He finished Master's study at the
University in Groningen (Netherlands) in the year 2009 and won the title Master of Gas Business Management.

ROCENKA ELEKTROTECHNIKY A ENERGETIKY 2018



Mgr. JURAJ KRAJCAR

Predseda predstavenstva ZSE Energia, a. s.
Absolvoval Univerzitu Komenského v Bratislave. V energetickom sektore posobi od roku 2009. Svoju kariéru
zacal v spolocnosti ADS Advertising, neskor zastaval obchodné manazérske pozicie v spolocnostiach Heineken
Slovensko a GE Capital Leasing. Pred prechodom do odvetvia energetiky zodpovedal za tsek predaja

a marketingu reziden¢nym zakaznikom v spolo¢nosti Slovak Telekom. Tu nadobudol bohaté skasenosti z oblasti
predaja a manazmentu predajnych kanélov.
Funkciu predsedu predstavenstva spolocnosti ZSE Energia, a. s. zastava od roku 2011.
V spolocnosti zaroven posobi ako riaditel obchodu zodpovedny za predaj a ndkup elektriny, marketing a tvorbu
cien 1 ako ¢len predstavenstva materskej spolocnosti Zapadoslovenska energetika, a. s.

Chairman of the Board of Directors of ZSE Energia, a. s.
Juraj Krajcar graduated from the Comenius University in Bratislava. He has been working in the energy industry since
2009. Before that, he started his professional career in ADS Advertising and later held various management positions in
Heineken Slovensko and GE Capital Leasing. Subsequently, Mr Krajcar was responsible for the area of residential sale
and marketing at Slovak Telekom, where he gained extensive experience in sale and sales channel management.
He has been Chairman of the Board of Directors of ZSE Energia, a.s. since 2011, where he simultaneously holds the
position of Executive Board Member responsible for the sales and sourcing of electricity, gas and pricing. Along with
that, Mr Krajcar is a Member of the Board of Directors of the holding company Zapadoslovenska energetika, a.s.

Ing. IVAN KRIVOSUDSKY

Predseda predstavenstva a generalny riaditel TRANSPETROL, a. s.
V rokoch 1983 — 1987 studoval na Strednej priemyselnej $kole dopravnej v Trnave, v roku 1991 ukon¢il
stadium na Obchodnej fakulte Vysokej $koly ekonomickej v Bratislave. 1991 — 1995 Danovy urad Senec,
odborny pracovnik na viacerych pracovnych poziciach, 1995 — 1997 Ministerstvo financii SR, riaditel

odboru spravy dani, 1997 — 1999 Ministerstvo financii SR, generalny riaditel sekcie kontroly, od 1999
pracuje v spolo¢nosti TRANSPETROL, a. s., najprv ako poradca generdlneho riaditela, 2002 — 2004
podpredseda predstavenstva a riaditel pre financie a v rokoch 2002 — 2009 ako riaditel pre financie
a sluzby. Od roku 2009 je predsedom predstavenstva a generalnym riaditelom.

Chairman of the Board of Directors and Director General of TRANSPETROL, a. s.
In 1983 — 1987 he studied at the Industrial High-school of Transportation in Trnava, in 1991 he completed studies
at the Faculty of Business, University of Economy in Bratislava. 1991 — 1995 worked in Revenue Office Senec,
specialist in multiple working positions, 1995 — 1997 Ministry of Finance of the Slovak Republic, Director of the
Tax Administration Department, 1997 — 1999 Ministry of Finance of the Slovak Republic, Director General of
the Inspection Section, since 1999 he works at TRANSPETROL, a. s., initially as Advisor of Director General,
2002 — 2004 Vice-Chairman of the Board of Directors and Director of Finance and 2002 — 2009 Director of
Finance and Services. Since 2009 he is Chairman of the Board of Directors and Director General.

Ing. JURAJ KUBICA, PhD.

Tajomnik Slovenského vyboru organizacie World Energy Council (WEC, Svetova energeticka rada)
V roku 2007 ukon¢il inZinierske stadium Fyzikalneho inzinierstva na Fakulte elektrotechniky
a informatiky Slovenskej technickej univerzity v Bratislave. V roku 2013 ukoncil doktorandské stadium
v programe Elektroenergetika na FEI STU. V sacasnosti pracuje v Ustave elektroenergetiky a aplikovanej

elektrotechniky FEI STU v Bratislave. Hlavné zaujmy jeho vyskumu zahinaja decentralizovana vyrobu
energie z obnoviteInych zdrojov energie, najma z biomasy a fotovoltickych buniek. Ako projektovy
manazér a tiez vyskumnik sa zacastnuje prace v Narodnom centre pre vyskum a aplikacie obnovitelnych
zdrojov energie STU. Od roku 2013 pracuje ako vedici poradca pre podpredsedu vlady SR pre investicie
a informatizaciu a v sucasnosti sa zicastiiuje vytvarania Narodného planu infrastruktary, najma pre
investicie v energetickom sektore. Zacal pracovat vo WEC od roku 2010 s predsedom Frantiskom
Janickom a v roku 2016 bol zvoleny za nového tajomnika Slovenského vyboru.

Secretary of the Slovak Committee of the World Energy Council
He received his Master degree in Material Sciences from the Slovak University of Technology, Bratislava, in
2007. In 2013 he received his PhD. degree in Power Engineering from the Slovak University of Technology. At
present he works at the Institute of Power and Applied Electrical Engineering, Slovak University of Technology,
in Bratislava. Main interests of his research include decentralized power generation in renewable energy sources,
mainly from biomass and solar cells. As a project manager and also as a researcher, he participates in National
Centre for Renewable Energy Sources at STU FEI. Since 2013, he works as Senior Advisor to Deputy Prime
Minister for Investments and now he is involved in the creation of the National Infrastructure Plan, especially
for the investments in the energy sector. He started working with the WEC since 2010 with Chairman Frantisek
Janicek and in 2016 he was elected as a new secretary of the Slovak committee.
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Mgr. ANDREJ LASZ

Generalny sekretar Zvazu elektrotechnického priemyslu
Stadium na Franctizskom bilingvalnom gymnaziu Metodova v Bratislave ukonéil v roku 2007 odbornou §tatnou
Jjazykovou skuskou z franctizskeho jazyka. V rokoch 2007 az 2012 studoval na Pravnickej fakulte Univerzity
Komenského v Bratislave. Pocas stadia pracoval v advokatskej kancelarii a v Kancelarii zastupcu Slovenskej republiky
pred Eur6pskym stidom pre ludské prava. Od roku 2012 pracoval ako projektovy manazér v Zvize elektrotechnického
priemyslu SR. Od 1. januéra 2014 posobi na pozicii generalneho sekretara Zvazu elektrotechnického priemyshu SR.

Secretary General of the Association of the Electrotechnical Industry
Lasz finished his studies at the Metodova French Bilingual High School in Bratislava in 2007 by the
professional state exam in French. From 2007 to 2012 he studied at the Law Faculty of Comenius University
in Bratislava. During his studies he worked for the Law Office and the Office of the Agent of the Slovak
Republic before the European Court of Human Rights. From 2012 he worked as a project manager in the
Association of the Electrotechnical Industry of the Slovak Republic. Since 1 January 2014 he has been the
Secretary General in the Association of the Electrotechnical Industry of the Slovak Republic.

Ing. TOMAS MALATINSKY

Prezident Slovenského plynarenského a naftového zvazu a Asociacie zamestnavatelskych zvdzov a zdruzeni Slovenska
Poradca predsedu vlady pre energeticka bezpec¢nost (od 5. jala 2014), prezident Asociacie zamestnavatelskych
zvazov a zdruzeni SR (od maja 2004 a znovu od 2015), poradca predstavenstva SPP, a. s. (od 5. jala 2014),
Generalny riaditel Elektrovod Holding; a. s., Bratislava (od marca 2000 do jana 2004), Predseda predstavenstva
Elektrovod Holding, a. s., Bratislava (od marca 2000 do septembra 2010), Predseda predstavenstva SAG ELV
Slovensko (od septembra 2010 do maja 2011), Predseda predstavenstva SAG Elektrovod (od méja 2011 do aprila
2012), prezident Zviazu zamestnavatelov energetiky Slovenska — ZZES (od roku 2003 do aprila 2012).
Absolvent Stavebnej fakulty SVST, odbor geodézie a kartografie (v roku 1983). 1986: Stavoprojekt Bratislava —
zodpovedny projektant geodet. 1986 — 1998: Elektrovod Bratislava — stavbyveduci, vedici oddelenia na divizii
ekonomiky vedeni, vedici Gtvarov zahrani¢ného obchodu a vyssiecho dodavatela. 1998 — 1999: ELCON,
0. z., Praha — vedci organizacnej zlozky. 1999 — 2000: VU]JE Trnava, a. s. — riaditel divizie. 2000 —2004:
Elektrovod Holding, a. s. — predseda predstavenstva a generalny riaditel. 2000 — 2003: druhy viceprezident
ZZES. Minister hospodarstva SR (od aprila 2012 do 4. jala 2014). Prezident Slovenského plynarenského
a naftového zvizu (od oktébra 2015). Od 1. 1. 2017 do 31. 1. 2018 generalny riaditel SPIE Elektrovod.

President of the Slovak Gas and Oil Association and Federation of Employers‘ Associations in Slovakia
President of the Federation of Employers® Associations in Slovakia (since May 2004 a again since 2015), Adviser of
board of directors of SPP, a. s. (since july 5, 2014), Chairman of Elektrovod Holding a. s., Bratislava (since 2000 to
2010), Chairman of SAG ELV Slovakia (since 2010 to 2010) and Chairman of SAG Elektrovod (since 2011 do 2012),
president of the Association of Employers of Power Industry in Slovakia — ZZES (since 2003 to April 2012).
Graduated from Faculty of Civil Engineering of Technical University, Department of Geodesy and Cartography (in 1983).
1986: Stavoprojekt Bratislava — the designer and responsible surveyor. 1986 — 1998: Elektrovod Bratislava —foreman, head of
the economics division management, head of foreign trade and higher supplier 1998 — 1999: ELCON o. z. Prague — the head
of the branch. 1999 —2000: VU]JE Trnava, a. s. — Division Director. 2000 —2004: Elektrovod Holding, a. s. — Chairman and
General Director. 2000 —2003: Second Vice President of ZZES, Minister of Economy (April 2013 since july 4, 2014). President
of the Slovak Gas and Oil Association (since October 2015). Since 1. 1. 2017 to 31. 1. 2018 was CEO of SPIE Elektrovod.

MIROSLAV MARTYKAN

Predseda predstavenstva ELCON BRATISLAVA, a. s.
V rokoch 1979 — 1983 studoval na Strednej priemyselnej $kole elektrotechnickej v Dubnici Nad Vahom odbor silnoprad.
Hned po ukonceni stadia nastapil do Elektrovodu Bratislava, a. s., ktory bol sic¢astou Slovenskych energetickych
podnikov. Pocas posobenia v spolocnosti Elektrovod Bratislava, a. s., v rokoch 1983 — 1995 zacinal ako technik vedeni
VVN, neskor bol stavbyvedticim a vedicim zakazky. V roku 1990 — 1992 v spolupraci Elektrovod Bratislava, a. s.,
a Stroj-export Praha posobil v zahranici, konkrétne v Sudane na pozicii projektovy manager — supervizor vystavby
vedeni vn Chartim a Omdurman. Od roku 1996 je v ELCON Bratislava, a. s., riaditelom vystavby vedeni VVN; kde
postupne posobil ako ¢len predstavenstva, podpredseda predstavenstva a od roku 2016 ako predseda predstavenstva.
Chairman of the executive board of ELCON Bratislava, a. s.
From 1979 to 1983 he studied at the Secondary School of Electrical Engineering in Dubnica Nad Vahom, with focus
on heavy current. After graduation, he was employed by Elektrovod Bratislava a.s., which was then part of the Slovak
Energy Companies. During his employment with Elektrovod Bratislava a.s., in 1983 -1995 he started working as an EHV
transmissions lines technologist, later he worked as a foreman and a commissioning manager. From 1990 to 1992 he worked
abroad on a joint project of Elektrovod Bratislava a.s. and Stroj-export Praha, namely in Sudan in the position of project
manager —supervisor of transmission lines construction in Khartoum and Omdurman. From 1996 he’s been working as the
Director of EHV transmission lines construction for ELCON Bratislava a.s., where he’s also served as a member and later as
avice-chairman of the executive board and from 2016 he’s been the Chairman of the executive board of the company.
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Ing. RASTISLAV NUKOVIC

Generalny riaditel eustream, a. s.
Studoval na Fakulte elektrotechniky a informatiky Slovenskej technickej univerzity v Bratislave. Postgradudlne
stadium so zameranim na plynarenstvo absolvoval v rokoch 2000 az 2002 na Fakulte ochrany zZivotného prostredia
VSCHT v Prahe. Svoju kariéru v plynarenstve zacal v roku 1998 v SPP v divizii Slovtransgaz ako spravea IT

systémov v Senici. Neskor sa stal vediicim odboru montazi a technickej podpory. V rokoch 2005 az 2008 posobil
ako riaditel sekcie centralizovanej tdrzby a pocas nasledujicich styroch rokov riadil sekciu strategickych projektov.
Na zaciatku roka 2012 nastapil na post riaditela novovzniknutej organizacnej jednotky riadenia aktiv. Od 1. jala
2014 je generalnym riaditelom spolo¢nosti eustream, a. s.. Zastupuje Slovensky plynarensky a naftovy zviz vo
vykonnom vybore Marcogas (Technické zdruzenie eurdpskeho plynarenského priemyslu).

General Director eustream, a. s.
He studied at the Faculty of Electrical Engineering and Informatics of ST'U Bratislava. From 2000 to 2002 he
completed his postgraduate studies, specialising in the gas industry at the Faculty of Environmental Protection of
VSCHT in Prague. His career in the gas industry began in 1998 in Slovtransgas Division of SPP as an IT System
Administrator, and later he became Head of the Assembly and Technical Support Department. Between 2005
and 2008, he worked as Director of Centralised Maintenance and in the following four years he was Director
of Strategic Projects Section. At the beginning of 2012, he became Director of the newly created unit Asset
Management. From 1 July 2014, he has been General Director of eustream, a. s.. He represents the Slovak Gas
and Oil Union in the Executive Committee of Marcogas (Technical Association of the European Gas Industry).

Ing. MIROSLAV OBERT

Predseda predstavenstva a generalny riaditel Slovenskej elektrizaénej prenosovej sustavy, a. s.
Narodil sa v roku 1961 v Hlohovci. Vysokoskolské vzdelanie ziskal na Elektrotechnickej fakulte Slovenskej
vysokej skoly technickej v Bratislave, v odbore elektroenergetika, so zameranim na vyrobu a rozvod
clektrickej energie, $pecializacia jadrova energetika. Stadium tspeine ukonéil v roku 1984.

Ako absolvent Slovenskej vysokej skoly technickej nastdpil v tom istom roku do Atémovych elektrarni Bohunice, vtedajsicho
$tatneho podniku Slovenské elektrarne ako technik. Statny podnik sa postupne transformoval do spolo¢nosti Slovenské
elektrarne, a. s., kde postupne vykonaval vietky riadiace funkcie v blokovej dozorni jadrovej elektrarne az po funkciu
veduceho prevadzky JE. Podstatnt Cast profesionalneho zivota odpracoval v akciovej spolocnostt Jadrova a vyradovacia
spolocnost (JAVYS, a. s.), ktora sa zaobera vyradovanim jadrovych elektrarni, nakladanim s radioaktivnymi odpadmi,
vyhoretym jadrovym palivom a prepravou radioaktivnych materilov. V spolocnosti JAVYS, a. s. pracoval od roku
2006 na viacerych postoch. Postupne vykonaval funkciu riaditela sekcie prevadzky V1 a riaditela divizie V1, bol ¢lenom
predstavenstva a neskor podpredsedom predstavenstva. V rokoch 2010 az 2014 bol ¢lenom dozornej rady akciovej
spolo¢nosti_Jadrova energeticka spolo¢nost Slovenska. Od septembra 2014 do marca 2016 posobil na Ministerstve
hospodarstva SR ako statny tajomnik zodpovedny za oblast energetiky a strukturalnych fondov. V tom obdobi bol aj
¢lenom Dozornej rady Narodného jadrového fondu. Od marca 2015 do jila 2016 bol clenom Rady banky Exportnej —
importnej banky SR. Od marca do decembra 2016 zastaval post riaditela divizie vyradovania JE V1 a PMU v spolo¢nosti
JAVYS, a. s. S tc¢innostou od 1. 1. 2017 bol zvoleny za ¢lena predstavenstva a urc¢eny za predsedu predstavenstva akciovej
spolocnosti Slovenska elektrizacna prenosova ststava. Predstavenstvom spolocnosti bol menovany za generalneho riaditela
s ucinnostou od 10. 1. 2017. Od 5. 4. 2017 je prezidentom Zvézu zamestnavatelov energetiky Slovenska.

Chairman and Managing Director of the Slovak electricity transmission system, a. s.
Born in 1961 in Hlohovec. He obtained a university degree at the Faculty of Electrical Engineering of the Slovak
Technical University in Bratislava, in the field of electrical power engineering, with a focus on electricity generation and
distribution, specialization in nuclear power engineering. He graduated in 1984. As a graduate of the Slovak Technical
University he was employed at the Bohunice Nuclear Power Plant, the former state-owned enterprise Slovenské
elektrarne, as a technician. This state-owned enterprise was gradually transformed into the Slovenské elektrarne, a.s.
company where he worked at several managing positions in the nuclear power plant block supervision including the
position of the nuclear power operation manager. During a crucial part of his professional life he worked in the Jadrova
a vyradovacia spolocnost (JAVYS, a. s.) company, which deals with the decommissioning of nuclear power plants, the
management of radioactive waste, spent nuclear fuel and the transport of radioactive materials. He worked in JAVYS,
a. s. from 2006 on several positions. First he was the V1 section operation manager and V1 division manager, then
he was the member of the Board of Directors, and later the Deputy Chairman of the Board of Directors. From 2010
to 2014 he was the member of the Supervisory Board of the Jadrova energeticka spolo¢nost Slovenska, a.s. company.
From September 2014 to March 2016 he worked at the Ministry of Economy of the Slovak Republic as the Secretary
of State for Energy and Structural Funds. During that period, he was also a member of the Supervisory Board of the
National Nuclear Fund. From March 2015 to July 2016, he was a member of the Council of Export/Import Bank of the
Slovak Republic. From March to December 2016, he held the post of director of the V1 NPP decommissioning division
and PMU in JAVYS, a. s. With effect from January 1, 2017, he was elected as a member of the Board of Directors and
appointed as Chairman of the Board of Directors of the Slovenska elektriza¢na prenosova sustava, a.s company. He was
appointed by the Board of Directors as Chief Executive Officer with effect from January 10, 2017. From 5.4.2017 he is
the President of the Union of Employers of Power Industry in Slovakia.
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Ing. JAN PETROVIC

Generalny riaditel sekcie energetiky MH SR
Absolvent Vysokej skoly technickej v Kosiciach, Banicka fakulta (v roku 1988). 1988 — 1995: Bana Dolina, a. s., Velky
Kirti§ — revirnik, zastupca vediceho tazobného tiseku, vedici tazobného tiseku, 1995 —2000: MH SR — referent odboru
plynarenstva a banictva, 2000 — 2002: MH SR — vedci oddelenia paliv — plynarenstvo, spracovanie ropy a banictvo,
2003 —2004: MH SR — koordinator referatu surovinovej politiky a paliv, odboru energetickej politiky, od roku 2004:
MH SR — riaditel odboru energetickej politiky. Posobil v oblasti energetickd a surovinova politika, energeticka a banska
legislativa, medzinarodné vztahy v energetike — EU a medzinrodné organizacie (IEA, ECT, CEI).

General Director of Energy section of the Ministry of Economy of Slovakia
Graduated from Technical University in Kosice, Faculty of Mines (in 1988). 1988 —1995: Mines Dolina, a. s.
Velky Krti§ — Forester, Deputy Head of the mining sector, the head of the mining sector, 1995 —2000: Ministry of
Economy of Slovakia — Officer of Gas and Mining, 2000 — 2002: Ministry of Economy — Head of fuels — gas, oil
refining and mining, 2003 —2004: Ministry of Economy — coordinator of work of raw materials and fuels policy, the
Department of energy policy, 2004: Ministry of Economy — Director of Energy Policy. He has worked in the field of
energy and resource policy, energy and mining legislation, international relations in the energy sector —in the EU
and international organizations (IEA, ECT, CEI).

Ing. KAROL SLANINKA

Riaditel pre ekonomiku a financie SPIE Elektrovod, a. s.
Absolvent Ekonomickej Univerzity v Bratislave, Narodohospodarska fakulta, odbor Financie, bankovnictvo
a investovanie (rok 2001); 2003—2007: PricewaterhouseCoopers Tax, k. s. —senior danovy konzultant;
2007-2013: EASTFIELD Real Estate, s. r. 0., EASTFIELD Management a.s. — finan¢ny riaditel; 2013-2016:
XPO Transport Solutions SLOVAKIA, s. r. 0. — finan¢ny manazér; 2016-2018: SLOVECA, Sasol Slovakia
spol.s. r. 0. — finan¢ny manazér. Od maja 2018: SPIE Elektrovod, a. s. —riaditel pre ekonomiku a financie.

Director for Economics and Finance SPIE Elektrovod, a. s.
Graduate of the University of Economics in Bratislava, Faculty of National Economy, Department of
Finance, Banking and Investment (2001); 2003—2007: PricewaterhouseCoopers Tax, k. s. — Senior Tax
Consultant; 2007-2013: EASTFIELD Real Estate, s. r. 0., EASTFIELD Management a.s. — Financial
Director; 2013—2016: XPO Transport Solutions SLOVAKIA, s. r. 0. — Financial Manager; 2016—2018:
SLOVECA, Sasol Slovakia spols. r. 0. — Financial Manager. Since May 2018 — SPIE Elektrovod, a. s. —
Director for Economics and Finance.

Ing. STEFAN SABIK

Generalny riaditel spolo¢nosti Slovensky plynarensky priemysel, a. s.
Po ukonceni Strojnickej fakulty Slovenskej vysokej skoly technickej v Bratislave spojil svoj profesionalny zivot s jadrovou
energetikou najskor v Slovenskych elektrarnach, a. s. s posobiskom v Atémovych elektrarnach Mochovce. Pracoval
na poziciach technika investicnej vystavby, asistenta riaditela, vediceho personalneho oddelenia, vedtceho oddelenia
pripravy zamestnancov, vedtceho odboru zamestnaneckych zéleZitosti a odmenovania a namestnika riaditela pre fudské
zdroje a sluzby. V rokoch 2004 az 2006 v SE, a. s., vykonaval funkciu vykonného riaditela fudskych zdrojov. V rokoch 2007
az 2009 posobil v Jadrovej a vyradovacej spolocnosti, a. s. a zastaval funkciu vrchného riaditela divizie riadenia. Od roku
2009 do roku 2014 posobil ako predseda predstavenstva a generalny riaditel riaditel Jadrovej energetickej spolocnosti
Slovenska, a. s. Od 20. jina 2014 je predsedom predstavenstva Slovenského plynarenského priemysluy, a. s.

General Director of Slovak Gas industry, a. s.
After graduation at Mechanical Engineering Faculty of the Slovak Technical University in Bratislava he merged
his professional life to nuclear power plants first in Slovak power plants, a. s., working in Nuclear Power Plant in
Mochovce. There he worked as investment technician, Assistant Director, Head of Human Resources, Head of
Unit of staff, department head of employee compensation issues and a deputy director for human resources and
services. Between 2004 and 2006 in SE, a. s. he held the position of Executive Director of Human Resources.
From 2007 to 2009 he worked in the Nuclear and Decommissioning Company, a. s. and served as Executive
Director of Management Division. From 2009 to 2014 was a Chairman and General Director of Nuclear Energy
Society of Slovakia, a. s. From June 2014 is a Charmain of the Bord of Directors of Slovak Gas Industry, a. s.
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Ing. JAN SPRINGL

Predseda predstavenstva NAFTA a. s.
Absolvoval Podnikovohospodarsku fakultu Vysokej skoly ekonomickej v Prahe. Svoju pracovnu kariéru
zacal v roku 2002 v Komisii pre cenné papiere. V roku 2003 nastapil na oddelenie fuzii a akvizicii
do investi¢nej skupiny J&T. Od roku 2005 pésobil v spoloc¢nosti United Energy, ktora bola prvou vyznamnou

akviziciou J&T/EPH v oblasti energetiky. V United Energy sa podielal na projekte restrukturalizacie
spolo¢nosti. Od roku 2006 bol ¢lenom predstavenstva spolo¢nosti Plzenska energetika. V roku 2009 sa
podielal na Gspesnych akviziciach spolo¢nosti Elektrarny Opatovice, Prazska teplarenskd a nemecke;j
tazobnej spolo¢nosti MIBRAG. V roku 2009 sa tiez stal podpredsedom predstavenstva spolo¢nosti Prazska
teplarenska. Od roku 2010 je predsedom predstavenstva spolo¢nosti Elektrarny Opatovice. V stcasnosti
tiez posobi v dozornej rade spolo¢nosti MIBRAG. Od roku 2012 je generalnym riaditefom a ¢lenom
predstavenstva spolocnosti EP Energy, a. s. Od 24. januara 2013 je ¢lenom predstavenstva SPP.

Chairman of the Company NAFTA a. s.
Graduated from the College of Corporate Economics at VSE (Business School) in Prague. His working career
started in 2002 with the Securities Commission. In 2003, he joined mergers and acquisitions department of the
investment group J&T. From 2005, he worked in United Energy, the first significant acquisition of J&T/EPH
in energy. In United Energy, he was involved in the restructuring project of the company. He was member of
the board of directors of Plzenska energetika from 2006. In 2009, he participated in successtul acquisitions by
Elektrarny Opatovice, Prazska teplarenskd and the German mining company MIBRAG. In 2009, he became
vice-chairman of the board of directors of Prazska teplarenska. Since 2010, he has been the chairman of the
board of directors of Elektrarny Opatovice. He is currently also member of the supervisory board of MIBRAG.
Since 2012, he has been the general manager and member of the board of directors of EP Energy. As of 24
January 2013, he has become member of the board of directors of SPP.

Ing. JAN VALKO

Predseda predstavenstva Slovensky plynarensky priemysel, a. s.
V roku 2000 ukoncil stadium na Ekonomickej univerzite v Bratislave. V rokoch 1998 — 2006 posobil
v spolocnosti Allianz — Slovenska poistovia, a. s., ako riaditel odboru obchodovania. V rokoch 2003 —
2007 vykonaval funkciu ¢lena predstavenstva Burzy cennych papierov v Bratislave. V rokoch 2006 — 2010

bol predsedom predstavenstva a generalnym riaditelom Jadrovej a vyradovacej spolocnosti, a. s. V rokoch
2009 — 2011 vykonaval funkciu predsedu dozornej rady spoloc¢nosti Jadrova energetickd spoloc¢nost
Slovenska, a. s. V rokoch 2012 — 2016 bol riaditelom Slovenskej informacnej sluzby. Od 27. aprila 2017 je
predsedom predstavenstva SPP.

Chairman of the Board of Directors of Slovak Gas industry, a. s.
In 2000 he graduated from the University of Economics in Bratislava. From 1998 to 2006 he worked at
Allianz - Slovenska poistovna, a.s. as the Business Department Manager. From 2003 to 2007 he served
as a Member of the Board of Directors of the Bratislava Stock Exchange. During the period of 2006 —
2010 he was the Chairman of the Board of Directors and CEO of Jadrova a vyradovacia spolo¢nost,
a.s. During the period of 2009 — 2011 he was the Chairman of the Supervisory Board of the Jadrova
energeticka spoloc¢nost Slovenska, a.s. company. During the period of 2012 — 2016 he was the Director of
the Slovak Information Service. From April 27 he is the Chairman of the Board of Directors of SPP.
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