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Elektroenergetika a plynarenstvi si vzhledem ke své

vzajemné provazanosti vynucuji spolecné reseni vyhledu
~dlouhodobé rovnovéhy mezi nabidkou a poptéavkou.

The interconnection of the power and gas industries
requires finding a joint solution to the supply and demand
~balance in the long run.
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Uvod

Predkladany material seznamuje verejnost a Gc¢astniky trhu
s vyhledem a analyzami moznych cest vyvoje dlouhodobé
rovnovahy mezi nabidkou a poptévkou elektiiny a plynu v Ceské
republice. Tento material vychazi ze zavéri feseni predloZzeného
operatorem trhu, tj. spolecnosti OTE, a.s., Ministerstvu prdmyslu
a obchodu, Energetickému regulaénimu Gfadu, provozovatel
prenosové soustavy CEPS a provozovateli pfepravni soustavy
spoleénosti NET4GAS na zakladé energetického zakona, ktery
pozaduje pfipravit alespon jednou roéné zpravu o budouci
ocekdavané spotrebé elektfiny a plynu a o zplisobu zabezpeceni
rovnovahy mezi nabidkou a poptavkou elektfiny a plynu'.
Cilem tohoto materialu je prezentovat vysledky analyz
a posouzeni moznych sméri rozvoje energetiky CR
s dlirazem na zaji$téni potfebné Grovné energetické bezpecénosti
a spolehlivosti zasobovani elektfinou a plynem a také vytvorit
podklad pro potfebna opatreni k udrzeni stabilniho investi¢niho
prostredi CR v rdmci plnéni zamérd strategie udrzitelného rozvoje
ekonomiky CR. Z&kladnim pFedpokladem pro zpracovéni t&chto
analyz je spoluprace s G¢astniky trhu, ktefi svymi podklady
prispivaji k tomu, Ze predkladané vystupy maji vysokou vypovidaci
schopnost2. Re$eni tak respektuje na jedné stran& nazorovy
konsenzus $ir§i odborné energetické verejnosti, na strané druhé
poskytuje podrobnou a odiivodnénou technickou analyzu se
zahrnutim Sirokého spektra relevantnich okolnosti.
Vybrané informace mohou rovnéz slouzit celé energetické
sfére k orientaci v oblasti poZadavkd a potreb souvisejicich
s rozvojem elektriza&ni a plynarenské soustavy CR. Ve v8ech
hlavnich souvislostech jsou zde zohlednény vzajemné vazby,
Sinnosti, prava a povinnosti organt statni spravy, zakaznikd,
obchodniki, vyrobct, provozovatelli pfenosové a distribu¢nich
siti a OTE, a.s.
Dlouhodobé rovnovaha poskytuje odpovédi predevsim
na otazky:
= Jak se bude vyvijet poptavka po elektiné a plynu v CR?
= Jaky muZe byt oCekavany rozvoj a provoz zdrojové zakladny
elektrizadni soustavy (ES CR)?
= Jaka bude nabidka na trhu s elektfinou a plynem?
= Bude kapacita elektrizagni a plynarenské soustavy CR
dostate¢na? Jaka jsou mozna opatieni pro jeji pfipadné
posileni?
= Jaké jsou ekonomické, technické a bezpe&nostni disledky
rlznych cest rozvoje Geské elektroenergetiky a plynarenstvi?
= Je mozné zabezpedit dostatek energii pro zdsobovani CR?

Viz § 20a, odst. 4, pism. f), zakona &. 4568/2000 Sb., o podminkach podnikani a o vykonu statni spravy
v energetickych odvétvich a 0 zméné nékterych zakonl (energeticky zékon), ve znéni pozdgjsich
predpisu.

2 Zakladem pro zpracovani byla data od ucastniki trhu ziskana v zafi 2013.

Introduction

The submitted material presents to the public and market participants
the outlook and analyses of potential development directions of
balance between electricity and gas supply and demand in CR. This
document is based on results presented by the market operator, i.e.
OTE, a.s., to Ministry of Industry and Trade, Energy Regulatory Office,
the transmission system operator CEPS and the transport system
operator NET4GAS based on The Energy Act, which obliges to
prepare report on future electricity and gas consumption and on the
way of ensuring the balance between the electricity and gas supply
and demand at least once a year".

The aim of the submitted document is to present results
of the analyses and evaluation of potential energy industry
development in the Czech Republic with the emphasis on
ensuring the required level of energy security and reliability of
electricity and gas supplies and also to create the basis for the
required measures to maintain stable investment environment
in the CR while fulfilling intentions of the sustainable economy
development of the Czech Republic. The key presumption for those
analyses elaboration is the cooperation with market participants
whose base documents contribute to high informative ability of the
submitted outcomes?. The solution respects wide professional public
consensus of opinion on one hand, on the other hand it provides
detail and justified technical analysis including broad spectrum of
relevant circumstances.

Selected information serves the energy industry to understand the
requirements and needs relating to the development of the electricity
system and the gas system in the CR. Mutual relations, activities and
rights and obligations of administrative bodies, customers, traders,
producers, transmission system operators, distribution system
operators and OTE, a.s., are accounted for in all main consequences.

The long-term balance provides answers especially to the
following questions:
= How will the demand for electricity and gas in the CR develop?
= What will be the anticipated CR PS source base development

and operation like?
= What will be the offer on the electricity and gas market?
= Will the capacity of power and gas system in the CR suffice?

What are the possible measures of its potential reinforcement?

= What are the economic, technical and security consequences
of various ways of the CR electricity and gas industry
development?

= |s it possible to secure enough energy supply for CR?

See § 20a, Art. 4, Letter f) of the Act No. 458/2000 Coll., on business conditions and public administration in
the energy sectors and on amendment to other laws (the “Energy Act"), as amended.
2 The basis for the elaboration consisted of the data from market participants collected in September 2013.
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Elektroenergetika

Pri zpracovani analyz v oblasti elektroenergetiky se vychazi

z vysledkd simulace obchodu a provozu ES stfedoevropského
prostoru a z predikci spotieby elektfiny a zatizeni v CR i okolnich
zemich. Poté jsou navrzeny varianty rozvoje ES CR. Pro kazdou
variantu jsou uvedeny jeji predpoklady, spotieba elektfiny, trzni
podminky, skladba zdrojl a rozvoj sitové infrastruktury. PFi
navrhu variant se posuzuje dosazena spolehlivost vykonové
bilance, provozovatelnost soustavy, dostupnost paliva, Setrnost
k Zivotnimu prostredi a ekonomicka efektivita. Zohlednény jsou
redlné dosazitelné Uspory energie a respektuje se naplnéni
evropskych smérnic i Ceské legislativy. Provozovatelnost soustavy
se analyzuje na zékladé kryti hodinovych diagrami zatizeni

a disponibility rezervnich vykonti. Respektuji se redlné moznosti
rozvoje a obnovy elektrickych siti.

Varianty rozvoje elektroenergetiky
Variantnost provedeni si vyzaduje velka nejistota ohledné
nékolika zékladnich predpokladii rozvoje energetiky jako celku.
Diferenciace variant je dana zejména rozdilnosti pfedstav o vyvoji
ceny povolenky, coz ma skrze ovliviiovani cenové Urovné elektriny
vliv zejména na investi¢ni aktivitu do novych zdroju a na jejich
skladbu. Dal$im faktorem variantnosti je vyvoj parity ceny
elektfiny a ostatnich energetickych komodit (hnédé a Eerné uhli,
zemni plyn). Poslednim faktorem variant je mira ekonomického
ristu, kterd ovliviiuje poptavku po energiich, a tim spotfebu
a cenu elektriny. Navrzené varianty byly nasledné analyzovany
a ovéfovany z hlediska provozu zdrojové ¢asti ES, z hlediska
paliv, ekologickych dopad(, investi¢ni narocnosti a ze sitového
hlediska. Tento zvoleny pfistup umoZiiuje potencialnim ¢tenarim
dale kombinovat jednotlivé varianty i pfi zméné zde uvazovanych
predpokladd, a vyhodnocovat tak budouci vyvoj elektroenergetiky
z rGznych pohledd.

S predpoklady navrzenych variant pfehledné seznamuje
tab. 1. Pro oblast elektroenergetiky bylo navrzeno osm variant.

The Electricity Industry

Elaboration of the electricity sector analyses is based on results of
the simulated trades and power system operation in central Europe
and on electricity consumption and loads prediction in the CR and in
the surrounding countries. Then the CR PS development variants are
designed. Assumptions, electricity consumption, market conditions,
source composition and network infrastructure development are
stated for each variant. Achieved power balance reliability, system
operability, fuel availability, environmental aspects and economic
efficiency are evaluated by each variant design. Reasonably
achievable power savings are taken into account and fulfilling the
European Directives and Czech legislation is respected. System
operability is being analyzed based on coverage the hour demand
diagrams and capacity reserves availability. Real possibilities of
development and renewal of electrical networks are being respected.

Development Variants of the Electricity
Industry
The elaboration of variants is required by the great uncertainty in view
of several key assumptions of the electricity industry development as
a whole. Differentiation of the variants is therefore given especially by
different views of the allowance price development which affects the
electricity price level and subsequently also the investments to new
sources as well as composition of the sources. Another factor of the
variants is the development of the price parity of electricity and other
energy commodities (brown and hard coal, natural gas). The last
factor of the variants is the rate of the economic growth which affects
the demand for energies and therefore the future consumption and
e.g. also the electricity price. Proposed variants were analyzed and
verified based on operability of CR PS sources, on fuels point of
view, ecological impacts, investments severity and networking. This
chosen approach allows potential reader to further combine those
variants even in case of modifying presented presumptions and
allows him to evaluate future development of electricity industry from
different points of view.

Presumptions of the drafted variants are shown in Tab. 1. Eight
variants were drafted for the electricity industry.
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Elektroenergetika
The Electricity Industry

TAB. 1 PREDPOKLADY VARIANT ROZVOJE ELEKTROENERGETIKY

TAB. 1 PRESUMPTIONS OF THE ELECTRICITY INDUSTRY DEVELOPMENT VARIANTS

Budouci rozvoj je dan zejména

faktory:

1. ekonomickymi

2. demografickymi

3. politickymi

Nejdulezitéjsi a tézko

predikovatelné pak budou:

A. politika EU v ramci systému
obchodovéni s povolenkami
(EU-ETS), a tedy cena povolenek
na emise CO,

B. vyvoj poméru ceny elektriny
a ostatnich energetickych
komodit (rovn&Z vyrazn& zavisi
na politikdch EU)

Future development is given
especially by the following
factors:

1. economic

2. demographic

3. political

The most important ones which

are hard to predict will be:

A. EU politics within EU-ETS and
therefore the CO, allowance
price

B. development of the price ratio
of electricity and other energy
commodities (also strongly
dependant on EU politics)

UVAZOVANE PREDPOKLADY
PRESUMPTIONS

B Povolenky: 4 az 10 EUR (po roce 2020 aZ 40 EUR)
® Diraz na spolehlivost a provozovatelnost

® Allowances: EUR 4 to 10 (after 2020 up to EUR 40)
B Stress on reliability and operability

B Povolenky: po roce 2020 cenova trovernt 0 EUR
B Prolomenti tizemné-ekologickych limitt (UEL)

B Allowances: after 2020 price level of EUR O

B Cancelling the mining limits

B Povolenky: po roce 2020 cena 30 az 40 EUR
B Nahrada paliva u lokalnich vytopen za plyn

B Allowances: after 2020 higher price of EUR 30 to 40
B Replacement of fuels in local district heating stations
to gas

B Povolenky: po roce 2020 cena 30 az 40 EUR
m Velky diiraz na jaderné bloky

® Allowances: after 2020 price EUR 30 to 40
B Great stress on nuclear blocks

m \/y$si rozvoj obnovitelnych zdroji (OZE)

B Povolenky: po roce 2020 cena 30 az 40 EUR

B Zachovani dotaci i vyrazné navySeni konkurenceschopnosti
OZE

B Greater development of RES

B Allowances: after 2020 price EUR 30 to 40

B Preservation of subsidies or important increase in RES
competitiveness

® Horsf vysledky ekonomiky, prolongace krize

B Povolenky: po roce 2020 cenova troveri 0 EUR
m \/y$§i Gspory ¢i zména struktury ekonomiky

B Poorer economic results, prolonged crisis

® Allowances: after 2020 price EUR 0
B Higher savings or changes in structure of economy

B Povolenky: po roce 2020 0 EUR
W Trvajici vyrazné investicni nejistoty vlivem aktivit EU
(povolenky, dotace, emise, Uspory)

® Allowances: after 2020 price EUR O
B Continuing significant investment uncertainties due to the
EU activities (allowances, subsidies, emissions, savings)

ANALYZOVANA VARIANTA
VARIANT
Referencni
Reference

... dojde k vyuziti hnédého uhli za UEL
Uhelna

... brown coal behind the mining limits
will be utilized
Coal

... dojde k navyseni ceny povolenek
a vyuziti zemniho plynu
Plynova

... price of allowance and utilization
of natural gas will grow
Gas

... dojde k navySeni ceny povolenek

a vyuziti jaderné energetiky

Jaderna

... increase in allowance price and utilization

of the nuclear industry
Nuclear

... dojde k vy$simu rlstu vyroby z OZE
Obnovitelné zdroje

... higher increase in RES production
Renewable Sources

... dojde k niz&imu rlstu spotieby elektfiny
Nizka spotreba

... lower increase in electricity consumption
Low Consumption

... dojde k rozvoji lokalni energetiky

... development of the distributed generation

... dojde k zastaveni rozvoje vyrobni
zakladny ES

Minimalni investice

... development of the PS production
base will stop

Minimum Investments

OTE, a.s. Zprava o o¢ekavané rovnovéaze
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Navrzené varianty jsou zaloZeny na vzajemné komplementarnich
provazanych predpokladech, které mohou byt za urcitych
okolnosti spInény. Pro planovani dlouhodobého rozvoje
nejvyznamnéjsiho sektoru energetiky je duleZité provérit moznosti
provozu i pro méné pravdépodobné rozvojové cesty. Varianty
rozvoje elektroenergetiky se li§i na strané poptavky, ale zejména
na strané nabidky, a tedy zplisobu pokryvani spotieby. Skladba
zdrojového mixu bude zéviset na vySe uvedenych okolnostech,
které jsou oSetfeny pomoci variantné vymezenych predpokladi.
Varianty pokryvaji iroké spektrum moznosti naplnéni predpoklad
v horizontu roku 2040:
= Podil uhelnych vyroben
ve zdrojovém mixu:
= Podil jadernych vyroben
ve zdrojovém mixu:
= Podil OZE ve zdrojovém
mixu:
= Podil lokalni vyroby na maloodbéru
ve zdrojovém mixu: 0d 8% do 19% P,
= Mira prdmérného rdstu hrubé
pfidané hodnoty (HPH):  od 1,8% do 3,0 % meziro¢né,
= Pokles elektroenergetické
narocnosti (EEN):
= Cena povolenky na emise
oxidu uhli¢itého:
= Narlst poctu odbérnych
mist domacnosti:
= Prdmérné Uspory elektfiny
v domécnostech:

od 14% do 35% P,

inst!

od 7% do 30% P, ,

"l

od 27% do 429% P,

inst!

od -1,3% do -1,6 % meziro¢né,
od 0 do 40 EUR/tuna CO,,

od -1% do 109% vici roku 2012,
od -1,3% do -2,1% meziro¢né.

Varianta Referenéni

Varianta Referenéni ukazuje mozny budouci rozvoj ES CR
navrZeny predevs§im s diirazem na dostate¢né vyvazeny mix
energetickych zdrojl, s diirazem na vyhovujici provozovatelnost
ES, a také s ohledem na pfiméfenou energetickou sobéstacnost
stéatu. Pri feSeni je uplatnéna Referenéni varianta spotreby
elektfiny. Cena povolenky se predpoklada ve vySi 4 az 10 EUR/t
CO, do roku 2020, od roku 2021 30 EUR/t a od roku

2030 40 EUR/t. Varianta po¢ita s vyuzitim zasob uhli za limity
jen z lomu Bilina, na lomu CSA se predpoklada zachovani

limitd. V navaznosti na tyto hlavni vstupni predpoklady je tak
uvaZovdano se zprovoznénim novych bloki v jaderné elektrarné
Temelin (JETE) v letech 2026 a 2028 a s novym hnédouhelnym
blokem v Poceradech jako nédhradou za stavajici zdroj v této
lokalité. Zahrnut je déle jak mirny rozvoj rozptylené lokalni vyroby,
tak i rozvoj obnovitelnych zdroji adekvatni podminkam CR

a potfebny pro splnéni pozadavk( EU. UvaZuje se s instalaci
mikrokogeneraénich jednotek na 5% odbérnych mist elektfiny.

Elektroenergetika
The Electricity Industry

The drafted variants are based on the mutually complementary
interconnected presumptions which may be met under certain
conditions. To plan the long-term development of the most important
energy industry, it is important to prove operational possibilities for
the less probable development directions, too. The electricity sector
development variants differ on the demand side but especially on the
supply side and therefore the way of covering the consumption. The
production mix will depend on the above mentioned circumstances
which are dealt with by means of presumptions defined in variants.
The variants cover wide spectrum of possible fulfillment of the
presumptions in the horizon of 2040:

= Share of coal power plants

in source mix: from 149% to 35% P,

inst’
= Share of nuclear power
from 7% to 30% P_.

from 27% to 42% P, _.

t

plants in source mix:
= RES share in source mix:
= Share of local production

in LCS in source mix: from 8% to 19% P, _

-
= Rate of the average

GVA growth: year-on-year from 1.8% to 3.0%
= Electricity intensity
decrease: year-on-year from -1.3% to -1.6%

= Price of the carbon dioxide
emission allowance: EUR 0 to 40 per a ton of CO,

= Increase in the number
of household delivery
points:

= Average savings

from -1% to 10% compared to 2012

in households: year-on-year from -1.3% to -2.1%
The Reference Variant

The Reference variant shows the possible future development of CR
PS drafted with the stress laid first of all on the sufficiently balanced
mix of energy sources, on the suitable PS operability and also with
respect to the appropriate energy self-sufficiency of the country. The
solution applies the reference electricity consumption variant. The
price of an allowance is assumed to vary from EUR 4 to 10 per a ton
of CO, till 2020, and amount to EUR 30 per ton from 2021 and EUR
40 per ton from 2030. The variant considers utilization of the behind-
limit brown coal reserves only from the Bilina quarry; in the CSA
quarry it presumes maintaining of the limits. In connection to these
main input presumptions, commissioning of new blocks in the Temelin
NPP is considered in 2026 and 2028 as well as the new brown-coal
block in Po¢erady as a replacement of the existing source in this
location. It further includes moderate development of the distributed
electricity generation and development of renewable sources
adequate to conditions in the CR and necessary for fulfilling the EU
requirements. Installation of the micro-CHP units is considered in

OTE, a.s. Expected Electricity and Gas Balance Report



Elektroenergetika
The Electricity Industry

Predpoklada se, Ze v urcité mife dojde k prechodu spalovani
hnédého uhli na jina paliva.

Varianta Uhelna

Varianta Uhelna predstavuje moznost budouciho rozvoje ES
CR predevsim za predpokladu vétsiho dostupného objemu
hnédého uhli. Je analyzovana az pro obdobi od roku 2022.

V predchazejicim obdobi je podobna varianté Referenéni. Pri
feSeni je uplatnéna Referencni varianta spotreby elektfiny.

Cena povolenky se v celém feSeném Gasovém obdobi uvazuje

v nulové vysi. Varianta pocita s vyuzitim veskerého mozného uhli
za hranicemi limitd. Simulace provéfuji provoz ES CR za situace,
kdy bude eské teplarenstvi zabezpeceno tuzemskym hnédym
uhlim a v lokalité Pocerady budou jako nahrada stévajiciho
zdroje instalovany dva nové hnédouhelné bloky o jednotkovém
vykonu 660 MW. Tato varianta neuvaZuje s novymi bloky v JE
Temelin, ale naopak pocitd s posilenim vykonové bilance v zavéru
sledovaného obdobi o ¢ernouhelné bloky na dovozové uhli.
UvaZuje se s instalaci mikrokogeneraénich jednotek na 5%
odbérnych mist elektfiny. Moznosti pomérné komfortniho provozu
ES a energetické sobéstacnosti je zde vSak dosazeno za cenu
vét§i environmentalni zatéze.

Varianta Plynova

Varianta Plynova ukazuje moZnost vyvoje ES CR za ptedpokladu
vyrazné nahrady pouzivani hnédého uhli zemnim plynem,
predevsim v oblasti kombinované vyroby elektfiny a tepla. Je
analyzovana aZ pro obdobi od roku 2021. V predchazejicim
obdobi je podobna varianté Referenéni. Pri feSent je uplatnéna
Referenéni varianta spotfeby elektfiny. Cena povolenky

se predpoklada od roku 2021 ve vysi 30 EUR/t a od roku

2030 40 EUR/t. Varianta pocita pouze s vyuzitim uhli, které

je dostupné pfi zachovani tzemné-ekologickych limitd.

Pouzita sestava zdroji predpoklada prodlouzeni Zivotnosti
stavajicich blokd v JE Dukovany do roku 2040, neuvazuje v§ak

s dostavbou dvou novych blokl v JE Temelin. Vyznamné pfirdstky
instalovaného vykonu zdroji na zemni plyn zacinaji od roku 2031.
Déle se uvazuje s instalaci mikrokogeneraénich jednotek na 10 %
odbérnych mist elektfiny. Plynovymi zdroji je zajis§téna vykonova
dostateCnost a provozovatelnost ES, av§ak za cenu zasadniho
nardstu dovozni zavislosti na zemnim plynu. Pfedpoklada se, Ze
ve zvy8ené mife dojde k zdméné hnédého uhli za jina paliva.

5% of the electricity delivery points. It is assumed that brown coal
combustion will be replaced by other fuels to certain extent.

The Coal Variant

The Coal variant represents the possible future CR PS development
especially under the presumption of higher available amount of brown
coal. It is only analysed for the period from 2022. In the previous
period it is similar to the Reference variant. The solution applies

the reference electricity consumption variant. Price of an allowance

is considered to be null for the whole involved period. The variant
expects utilization of all possible coal behind the mining limits. The
simulation verifies the CR PS operation in the situation when the
whole Czech heat industry is secured by the in-land brown coal

and two new brown-coal blocks with unit capacity of 660 MW are
installed in the Po¢erady location as a replacement of the existing
source. This variant does not consider new blocks in the Temelin
NPP; on the contrary, it expects strengthening of the production
balance by hard-coal blocks using the imported coal in the end of the
observed period. Installation of the micro-CHP units is considered

in 5% of the electricity delivery points. The rather comfortable PS
operation and energy self-sufficiency is achieved at the cost of higher
environmental burden.

The Gas Variant

The Gas variant shows possible development of the CR PS under
the presumption of a significant replacement of brown coal by natural
gas especially in combined electricity and heat production. It is

only analysed for the period from 2021. In the previous period it is
similar to the Reference variant. The solution applies the reference
electricity consumption variant. The price of an allowance is assumed
to amount to EUR 30 per ton from 2021 and EUR 40 per ton from
2030. The variant only considers utilization of brown coal within the
mining limits. The used composition of sources presumes prolonged
working life of the existing Dukovany NPP blocks till 2040, on the
other hand, it does not account for construction of the two new
blocks in the Temelin NPP. Important increases of the installed
capacity of natural gas sources start from 2031. Installation of the
micro-CHP units is further considered in 10% of the electricity
delivery points. The gas sources ensure capacity sufficiency and
operability of the PS though at the cost of significant increase in the
natural gas import dependence. It is assumed that brown coal will be
replaced by other fuels to rather great extent.
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Varianta Jaderna

Varianta Jaderna je orientovana na vys$si rozvoj jaderné
energetiky. Je analyzovana az pro obdobi od roku 2021.

V predchazejicim obdobi je shodna s variantou Referenéni. Pri
feSeni je uplatnéna Referenéni varianta spotieby elektfiny. Cena
povolenky se predpoklada od roku 2021 ve vysi 30 EUR/t

a od roku 2030 40 EUR/t. Varianta pocita s vyuZitim zasob

uhli za limity jen z lomu Bilina, na lomu CSA se predpoklada
zachovani limitd. UvaZuje se s provozem stévajicich blokd JE
Dukovany do roku 2035 a nasledné s obnovou zdroje v této
lokalité v rozsahu dvou blok{ o jednotkovém vykonu 1 200 MW.
Daéle se uvazuje s vystavbou dvou blokd v JE Temelin, rovnéz

o jednotkovém vykonu 1 200 MW. UvaZuje se s instalaci
mikrokogeneracnich jednotek na 5% odbérnych mist elektriny.
Analyzy testuji mimo jiné riziko problémi s provozovatelnosti

pti takto vysokém podilu jadernych zdrojl v soustaveé.

Z dnesniho pohledu je problematicka navratnost vloZzenych
prostredkll do realizace investiéné naro¢né jaderné varianty,
naopak prednosti je spInéni environmentalnich pozadavkd EU
na emise $kodlivin a CO, a nezvySovéni dovozové zavislosti CR.
Predpoklada se, Ze v urdité mife dojde k zdméné hnédého uhli
za jina paliva.

Varianta Obnovitelné zdroje

Varianta Obnovitelné zdroje ma za Ukol provéfit moznosti
provozu ES CR orientované dominantné na OZE, tzn. pfi
vysokém narlstu instalovaného vykonu OZE, a to pfedevsim
vétrnych a fotovoltaickych elektraren. Tento nariist mize

byt zplisoben dotaéni politikou nebo vyraznym navysenim
konkurenceschopnosti OZE. Tato varianta je analyzovana pro
obdobi od roku 2021 do roku 2028. V predchazejicim obdobi je
podobna varianté Referenéni. Po roce 2028 je v dané sestavé
zdroji déle neprovozovatelnd. PFi feSeni je uplatnéna Referencéni
varianta spotreby elektfiny. Cena povolenky se v feSeném obdobi
predpoklada ve vysi 30 EUR/t. Varianta podita pouze s vyuzitim
uhli, které je dostupné pfi zachovani Gizemné-ekologickych

limitd. V feSeni je uplatnén tzv. vysoky scénar rozvoje jak pro
fotovoltaické, tak pro vétrné zdroje. UvaZuje se s instalaci
mikrokogeneraénich jednotek na 10 9% odbérnych mist elektfiny.
Varianta ukazuje, Ze pouze s jednostrannym rozvojem zdrojové
zakladny nelze ES CR spolehlivé a bezpe&né provozovat.

Elektroenergetika
The Electricity Industry

The Nuclear Variant

The Nuclear variant is oriented on greater nuclear industry
development. It is only analysed for the period beyond 2021. In the
previous period it is similar to the Reference variant. The solution
applies the reference electricity consumption variant. The price of an
allowance is assumed to amount to EUR 30 per ton from 2021 and
EUR 40 per ton from 2030. The variant considers utilization of the
behind-limit brown coal reserves only from the Bilina quarry; in the
CSA quarry it presumes maintaining of the limits. Operation of the
existing Dukovany NPP blocks is accounted for till 2035 followed
by renewal of the source on the same location in the scope of two
blocks with the unit installed capacity of 1,200 MW. Further, the
construction of two new blocks in the Temelin NPP is considered,
also with the unit capacity of 1,200 MW. Installation of the micro-
CHP units is considered in 5% of the electricity delivery points. The
analyses test, besides others, the risk of operability issues in the
case of such a high share of nuclear sources within the system. From
today’s point of view, the return of the investment in Nuclear variant
is questionable, on the other hand, the benefit of the variant is the
fulfillment of the EU environmental requirements on pollutants and
CO, emissions and avoiding the increase in import dependence of
the CR. It is assumed that brown coal will be replaced by other fuels
to certain extent.

The Renewable Sources Variant

The Renewable Sources variant was aimed to verify the

possibility of the CR PS operation oriented dominantly on RES,

i.e. high increase in the RES installed capacity, especially the

wind and photovoltaic power plants. The increase may be caused
by the subsidy policy or by considerable growth of the RES
competitiveness. This variant is analysed for the period from 2021

till 2028. In the previous period it is similar to the Reference variant.
After 2028, it cannot be operated in the given composition of
sources. The solution applies the reference electricity consumption
variant. The price of an allowance is assumed to amount to EUR 30
per ton in the involved period. The variant only considers utilization
of brown coal within the mining limits. The solution expects the so-
called high development scenario for both the photovoltaic and wind
sources. Installation of the micro-CHP units is considered in 10%

of the electricity delivery points. The variant shows that the CR PS
cannot reliably and safely operate with one-sided development of the
source base.
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Varianta Nizka spotreba

Varianta predstavuje pesimisticky scénar
budouciho vyvoje evropské i Ceské ekonomiky, ktery povede

k niz&i spotfebé elektfiny. Dale v8ak povede také k odsunu,
pfipadné k omezené vystavbé novych zdrojd, a to jak zdrojl
klasickych, obnovitelnych i dalSich zdroji lokalni vyroby. Cilem
varianty je poukazat na to, Ze i v dobé doznivajici ekonomické
recese a doc¢asné nizsich predikci spotreby elektfiny jsou
potrebna dlouhodoba koncepéni rozhodnuti a stabilni
investice do zafizeni ES. P¥i feseni je uplatnéna Nizka varianta
spotieby elektfiny. Cena povolenky se predpoklada ve vysi

4 az 10 EUR/t CO, do roku 2020, od roku 2021 pak jiZ trvale
v nulové vysi. Varianta pocita s vyuzitim zasob uhli za limity

jen z lomu Bilina, na lomu CSA se predpoklada zachovani
limitd. Provoz JE Dukovany se uvaZuje do roku 2035 bez dalsi
nahrady. Nepredpoklada se dostavba JE Temelin. UvaZzuje se

s instalaci mikrokogeneracnich jednotek na 5% odbérnych
mist elektfiny. Vysledky analyz rovnéz poukazuji na rizika vznikla
podinvestovanim provozu a rozvoje ES CR. Pfedpoklada se, Ze
v uréité mife dojde k zaméné hnédého uhli za jina paliva.

Varianta Lokalni energetika

Varianta ukazuje moznosti rozvoje ES CR
pro pfipad, kdy dojde k rozsiteni tzv. lokdlni vyroby, kdy vyroba
bude decentralizovana na vyznamné mnozstvi odbérnych mist
elektfiny. To bude zpUsobeno jak dotacnimi stimuly, tak poklesem
cen jednotlivych dostupnych technologii nebo zvySenim poméru
maloobchodni ceny elektfiny vici cené plynu. Aktuélné je cena
elektfiny na jednotku energie priblizné 2,6x vyssi, u varianty Lokalni
energetiky je o€ekdvano mozné navySeni ceny elektfiny az o 50 %,
cena elektfiny v maloobchodé by pak byla vyssi priblizné 4x. Pri
feSeni je uplatnéna Referenéni varianta spotieby elektfiny. Cena
povolenky se predpoklada ve vy$i 4 az 10 EUR/t CO, do roku
2020, od roku 2021 30 EUR/t a od roku 2030 40 EUR/t.
Varianta pod&ita pouze s vyuZitim uhli, které lezi v rdmci izemné-
ekologickych limitd. V feSeni je uplatnén tzv. vysoky scénar
rozvoje jak pro fotovoltaické, tak pro vétrné zdroje. Zdroje lokalni
rozptylené vyroby tvorfi dale mikrokogenera¢ni jednotky na zemni
plyn (vyroba tepla a elekifiny), u nichZ se pfedpoklada instalace
na 30% odbérnych mist elektfiny. Varianta ukazuje moznosti
provozu ES za situace, kdy lokalni vyroba v misté spotieby

bude zplsobovat uzavirani fetézce vyroba-akumulace-spotreba
na nizsich napétovych urovnich distribu¢nich siti, a bude tak
dochazet k presunu vyroby z tzv. centrdlni Grovné na troven
lokalni. Déle uvedené analyzy nazorné ukazuji jeden ze zpuisobd,
jak na takovouto situaci mizZe reagovat systémova energetika
(zvy8ena potieba denni akumulace a dal$i opatfeni). Vzhledem

k o&ekavanym specifiklim provozu ES je tato varianta detailné
analyzovéna i z hlediska provozu elektrickych siti. Pfedpoklada se,
Ze ve zvySené mife dojde k zdaméné hnédého uhli za jina paliva.

The Low Consumption Variant

The variant represents a pessimistic scenario
of future European and Czech economy development which would
imply lower electricity consumption. It would also cause postponed
or restricted construction of new sources, both traditional and
renewable, as well as other sources of local production. The aim of
the variant is to show that even in the times of subsiding economic
recession and temporarily lower electricity consumption predictions,
long-term conceptual decisions and stable investments to PS
facilities are necessary. The solution applies the low electricity
consumption variant. The price of an allowance is assumed to vary
from EUR 4 to 10 per a ton of CO, till 2020 and remain in null
level beginning with 2021. The variant considers utilization of the
behind-limit brown coal reserves only from the Bilina quarry; in the
CSA quarry it presumes maintaining of the limits. Operation of the
Dukovany NPP is expected till 2035 without later replacement.
Completion of the new blocks of the Temelin NPP is not accounted
for. Installation of the micro-CHP units is considered at 5% of the
electricity delivery points. Results of the analyses also show the
risks caused by the under-investment in the CR PS operation and
development. It is assumed that brown coal will be replaced by other
fuels to certain extent.

The Distributed Generation Variant

The variant shows possibilities of the CR
PS development in case the so-called local production extends

and the production will be decentralized in important amount of the
electricity delivery points. It will be caused by subsidy impulses as
well as lower price of the available technologies or increase of the
electricity retail price parity compared to gas. Currently, the electricity
price is 2.6 times higher; within the Distributed generation variant
the potential electricity price increase is expected by up to 50%;

the retail electricity price would then be approx. 4 times higher. The
solution applies the reference electricity consumption variant. The
price of an allowance is assumed to vary from EUR 4 to 10 per a ton
of CO, till 2020, and amounts to EUR 30 per ton from 2021 and
EUR 40 per ton from 2030. The variant only considers utilization

of brown coal within the mining limits. The solution expects the so-
called high development scenario for both the photovoltaic and wind
sources. Sources of the local distributed production are formed by
the natural gas micro-CHP units (heat and electricity production) for
which the installation is anticipated in 30% of the electricity delivery
points. The variant shows possibilities of the PS operation in the
situation when the local production in the place of consumption will
cause closing of the production-accumulation-consumption chain

on low voltage levels of the distribution networks and the generation
will transfer from central level to a local one. The below mentioned
analyses illustratively show how the classic electricity industry may
react to such a situation (increased need of daily accumulation and
other measures). Due to the expected specifics of the PS operation,
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Varianta Minimalni investice
Varianta Minimalni investice predstavuje krizovy scénar
vyvoje vychézejici z predpokladu, Ze soucasna situace, kdy
nestabilita prostredi vede k neochoté investort vkladat své
prostfedky do sektoru energetiky, bude v budoucnu pokracovat
a nestélost investi¢niho prostredi se bude i nadale prohlubovat.
Je analyzovana pro obdobi od roku 2021 do roku 2029.
V predchazejicim obdobi je podobna varianté Referenéni.
Po roce 2029 je v dané sestavé zdroju dale neprovozovatelna. Pri
feseni je uplatnéna Referenéni varianta spotieby elektfiny. Cena
povolenky se v feSeném Casovém horizontu uvazuje v nulové
vy8i. Varianta pocita pouze s vyuZitim uhli, které lezi v rdmci
uzemné-ekologickych limitd. Minimalni investice do soustavy
se projevuji ve vice smérech — v odloZeni realizace velkych
zdroju (jaderné bloky, nové paroplynové bloky), pozvoln&jsim
rozvojem lokalni vyroby a také tim, Ze se nebude investovat
do rozvoje infrastruktury pro tézbu uhli. UvaZuje se s instalaci
mikrokogeneraénich jednotek na 5% odbérnych mist elektfiny.
Ukolem varianty je analyzovat dopad takovéto situace na provoz
ES CR a nazorng tak poukazat na nutnost priib&zné obnovy
a rozvoje jak zdrojové, tak i sitové ¢asti ES. Varianta téZ odpovida
na otazku, zda je takovato situace v soustavé dlouhodobé
fesitelna dovozem elektfiny z okolnich zem.

Jednotlivé varianty v rozliSeni dle nejvyraznéjSich atributl jsou
uvedeny v tab. 2.

Elektroenergetika
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this variant is analysed in detail also in terms of the electricity
networks operation. It is assumed that brown coal will be replaced by
other fuels in a rather great extent.

The Minimum Investments Variant
The Minimum Investments variant represents a critical scenario
based on the presumption that the current situation, when the
instability of the environment leads to low investors’ willingness to
invest in the electricity sector, will continue in future and the instability
of the investment environment will deepen. The variant is analysed
for the period from 2021 till 2029. In the previous period it is similar
to the Reference variant. After 2029, it cannot be operated with the
given composition of sources. The solution applies the reference
electricity consumption variant. Price of an allowance in the involved
period is supposed to be null. The variant only considers utilization
of brown coal within the mining limits. Minimum investments to the
system are manifested in more than one direction — in postponing the
big sources implementation (nuclear blocks, new steam-gas blocks),
in slower development of local production and also in not investing to
coal mining infrastructure development. Installation of the micro-CHP
units is considered in 5% of the electricity delivery points. The task
of this variant is to analyse impact of such situation on the CR PS
operation and clearly show the necessity of continuous renewal and
development of both source and network parts of the PS. The variant
also answers the question if such situation within the system can be
solved by electricity imports from neighbouring countries in long-term
perspective.

The individual variants differed according to the most significant
attributes are shown in Tab. 2.
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TAB. 2 VARIANTY ROZVOJE ELEKTROENERGETIKY - SROVNANI DLE ATRIBUTU

TAB. 2 VARIANTS OF THE ELECTRICITY SECTOR DEVELOPMENT - COMPARISON ACCORDING

TO ATTRIBUTES
SPOTREBA
CONSUMPTION
Referencni B Referenéni varianta

Reference

Plynova

Gas

Jaderna

Nuclear

B Elektromobily o 3 roky
pozdéji oproti predikci
2012

B Naplnéni smérnice
2012/27/ES

B Reference variant

B Electric cars 3 years
later compared to 2012
prediction

B Meeting the Directive
No. 2012/27/EU

B Stejna jako v Referenéni
varianté

B Same as in the Reference
variant

B Stejna jako v Referenéni
varianté

B Same as in the Reference
variant

B Stejna jako v Referendni
varianté

B Same as in the Reference
variant

ZDROJE
SOURCES

B Pocerady do 2024, nové od 2025 1x 660 MW, Chvaletice do 2030
B JE Dukovany (JEDU) do 2035-2037; JE Temelin (JETE) 3 a 4:
od 2026, 2028
B OZE: Referencni scénar, denni akumulace od 2025
B | okdlni FVE: Referenéni scénar
W | okalni mikrokogenerace (MKO): 5% odbérnych mist
B Nové zdroje na zemni plyn ke konci obdobi 1 700 MW

B Pocerady till 2024, new from 2025 1x 660 MW, Chvaletice till 2030
B Dukovany NPP till 2035-2037
Temelin NPP 3 & 4: till 2026, 2028
B RES: reference scenario, daily accumulation from 2025
B | ocal PV: reference
B | ocal micro-CHP: 5% of delivery points
B New natural gas sources by the end of the period 1,700 MW

® JEDU do 2035-2037, JETE 3 a 4: nerealizovano

B OZE: Referenéni scénér, denni akumulace od 2025

B | okalni fotovoltaika (FVE): Referenéni scénar; lokalni MKO:
59% odbérnych mist

= Nové zdroje na zemni plyn ke konci obdobi 1 400 MW

B Dukovany NPP till 2035-2037, Temelin NPP 3 & 4: not implemented
® RES: reference scenario, daily accumulation from 2025

B Local PV: reference; local micro-CHP: 5% of delivery points

® New natural gas sources by the end of the period 1,400 MW

B Pocerady do 2020, Chvaletice do 2020

® JEDU do 2045-2047, JETE 3 a 4: nerealizovano

B OZE: Referencni scénar, denni akumulace od 2025

W | okalni FVE: Referencni scénar

® | okdlni MKO: 10% odbérnych mist

® paroplynovy cyklus (CCGT) 840 MW od 2031; nové zdroje
na zemni plyn ke konci obdobi celkem 2 100 MW

B Pocerady till 2020, Chvaletice till 2020

B Dukovany NPP till 2045-2047, Temelin NPP 3 & 4: not implemented

B RES: reference scenario, daily accumulation from 2025

B | ocal PV: reference

B | ocal micro-CHP: 10% of delivery points

® CCGT 840 MW from 2031; new natural gas sources by the end of
the period 2,100 MW in total

B Pocerady do 2020, nové od 2021 1x 660 MW, Chvaletice do 2020
® JEDU do 2035-2037 JEDU 5 a 6 2x 1 200 MW od 2035
aod 2038, JETE 3 a 4: 2026 a 2028
B OZE: Referenéni scénér, denni akumulace od 2025
W | okalni FVE: Referenéni scénar
B | okdlni MKO: 5% odbérnych mist
= Nové zdroje na zemni plyn ke konci obdobi 900 MW

® Pocerady till 2020, new from 2021 1x 660 MW, Chvaletice till 2020

B Dukovany NPP till 20835-2037, Dukovany NPP 5 & 6 2x 1,200 MW
from 2035 and from 2038, Temelin NPP3 & 4: 2026 and 2028

m RES: reference scenario, daily accumulation from 2025

W | ocal PV: reference

® | ocal micro-CHP: 5% of delivery points

= New natural gas sources by the end of the period 900 MW

SITE
NETWORKS

B Rozvoj dle znamych
zaméri

B S prihlédnutim k nizsi
predikci spotreby

B Zahrnuje i pfimérené
mnozstvi novych
technologii

B Development according to
the known intentions

| With respect to lower
consumption prediction

B |ncludes adequate amount
of new technologies

® Shodné s Referenéni
variantou s prihlédnutim
k rozmisténi zdroju

® |n accordance with
the Reference variant
with respect to source
distribution

B Shodné s Referencni
variantou s prihlédnutim
k rozmisténi zdrojl

® |n accordance with
the Reference variant
with respect to source
distribution

B Shodné s Referenéni
variantou s prihlédnutim
k rozmisténi zdrojl

® |n accordance with
the Reference variant
with respect to source
distribution
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SPOTREBA

CONSUMPTION
Obnovitelné B Stejna jako v Referenéni
zdroje varianté
Renewable B Same as in the Reference
Sources variant
Nizka m Nizkd varianta spotieby
spotreba B [ ow consumption variant
Low

Consumption

W Stejna jako v Referencéni
varianté

B Same as in the Reference
variant

Minimalni B Stejna jako v Referenéni
investice varianté

Minimum B Same as in the Reference
Investments variant

ZDROJE
SOURCES

B Pocerady do 2024, Chvaletice do 2020

® JEDU do 2025-2027, JETE 3 a 4: nerealizovano
B OZE: vysoky scénar, denni akumulace od 2025
B | okalni FVE: vysoky scénar

B | okalni MKO: 10% odbérnych mist

B Pocerady till 2024, Chvaletice till 2020

B Dukovany NPP till 2025-2027, Temelin NPP 3 & 4: not
implemented

B RES: high scenario, daily accumulation from 2025

B | ocal PV: high

B | ocal micro-CHP: 10% of delivery points

B Poc¢erady do 2024, nové od 2025 1x 660 MW, Chvaletice do 2030
® JEDU do 2035-2037, JETE 3 a 4: nerealizovano

B OZE: Referencni scénar, denni akumulace od 2025

B | okdlni FVE: Referencni scénar

B | okélni MKO: 5% odbérnych mist

B Nové zdroje na zemni plyn ke konci obdobi 2 100 MW

B Pocerady till 2024, new from 2025 1x 660 MW, Chvaletice till 2030
B Dukovany NPP till 2035-2037, Temelin NPP 3 & 4: not implemented
B RES: reference scenario, daily accumulation from 2025

B | ocal PV: reference

B | ocal micro-CHP: 5% of delivery points

B New natural gas sources by the end of the period 2,100 MW

B Poc¢erady do 2024, Chvaletice do 2020
® JEDU do 2035-2037, JETE 3 a 4: nerealizovano
B OZE: vysoky scénar, uplatnéni denni akumulace od 2025 trvale roste

B Nové zdroje na zemni plyn ke konci obdobi 3 200 MW

B Pocerady till 2024, Chvaletice till 2020

B Dukovany NPP till 2035-2037, Temelin NPP 3 & 4: not implemented

B RES: high scenario, application of daily accumulation continuously
grows from 2025

B New natural gas sources by the end of the period 3,200 MW

B Pocerady do 2024, Chvaletice do 2030

B JEDU do 2045-2047, JETE 3 a 4: nerealizovano

B OZE: Referenéni scénaf

B | okalni FVE: referenéni scénér; lokalni MKO: 5 % odbérnych mist
B Velmi malé investice do obnovy a novych zdroju

B Pocerady till 2024, Chvaletice till 2030

B Dukovany NPP till 2045—-2047, Temelin NPP 3 & 4: not implemented
B RES: reference scenario

B | ocal PV: reference; local micro-CHP: 5% of delivery points

® Very small investments to renewal and new sources

Elektroenergetika
The Electricity Industry

SITE
NETWORKS

B Rozvoj prizplisoben
pozadavkim vétsiho
objemu OZE

® |nvestice do akumulace

® Nové technologie
zamérené na regulace

B Development adjusted to
requirements on higher
RES volume

® |nvestments to
accumulation

B New technologies focused
on control

B Rozvoj podobny jako
v Referenéni varianté
s prihlédnutim k nizsi
spotrebé

® Development similar to
the Reference variant
with respect to lower
consumption

B Rozvoj PS podobny jako
v Referenéni varianté
s prihlédnutim k mensi
centralni spotrebé

® \/y$§i rozvoj DS a zejména
novych technologif v DS

B TS development similar to
the Reference variant with
respect to the lower central
consumption

® Higher development of
DS and especially new
technologies within DS

B Shodné s Referenéni
variantou s prihlédnutim
k rozmisténi zdroju

® |n accordance with
the Reference variant
with respect to source
distribution
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Stav a rozvoj ES stiedoevropského regionu
Strfedoevropsky region méa v soucasnosti exportni charakter

(30 TWh), av8ak prebytek vykonu neni rozloZzen rovnomérné.
Existuje siln& severojizni nerovnovaha mezi CR, Némeckem

a Polskem na strané jedné a Rakouskem, Slovenskem

a Madarskem na strané druhé. Dominantni z(istava némecka
ES s ro€ni vyrobou 571 TWh, coZz je 61 % vyroby regionu.
Némecko se drzi planu dal§iho vyrazného posileni OZE

a odklonu od jaderné energetiky (Energiewende). Nové
stavéné uhelné elektrarny jsou povazovany spiSe za nahradu
jejich odstavovaného vykonu. V ostatnich zemich je vystavba
novych uhelnych zdroji omezena a je, vyjma Rakouska, oproti
tomu zvaZovéna vystavba novych jadernych elektraren (Polsko,
Madarsko) nebo je vyhlageno vybérové fizeni na né (CR), &i

jiz probiha jejich dostavba (Slovensko). Vystavba klasickych
blok bez ekonomické podpory je povaZovana za nerentabilni,
charakteristické je odstupovani od zadmérl na vystavbu zdrojd &i
jejich zakonzervovani kvlli situaci na trhu s elektfinou.

Stfednédoby horizont (obdobi do roku 2020): Lze
ocekavat pokles vykonu klasickych zdroji o 10 GW a naopak
narist vykonu OZE o0 40 GW (z toho 33 GW intermitentnich).
Vystavba klasickych systémovych zdroji bude probihat prevazné
v Némecku. Do roku 2020 je mozné udrZeni mirné exportniho
charakteru regionu.

Dlouhodoby horizont (obdobi 2021-2040): Nejvétsi
ristovy potencidl se pfedpoklada u OZE (s vyjimkou vodnich
elektraren), zatimco u vyroby elektfiny z uhli a topnych olejd
se oGekava jiz klesajici trend. Rovnéz Ize oGekavat pokles
instalovaného vykonu klasickych zdrojii az 0 40 GW a s tim
souvisejici importni charakter stfedoevropského regionu
s negativnimi dopady do spolehlivosti provozu jednotlivych ES
z didvodu nedostatecné vystavby regulujicich zdrojd a sitové
infrastruktury.

Trh s elektfinou

Stfednédoby horizont: Existence investi¢nich nejistot (ceny
povolenek, vySe emisnich restrikci, dotaéni politika OZE a s tim
souvisejici cenova hladina elektfiny).

Dlouhodoby horizont: Rust cen elektriny pro koncové
zadkazniky, vysoka nejistota budouciho vyvoje ceny povolenek,
prohloubeni poZadavkl na snizovani emisi.

Trh s elektfinou jednotlivych zemi je stdle tésnéji provazan
a sméfuje k vytvoreni jednotného evropského trhu - sjednocuiji
se pravidla obchodovani na existujicich burzach, pricemz
se prosazuji implicitni aukce. Market coupling zjednodusuje
mezinarodni obchod s elektfinou, podporuje konvergenci cen
elektfiny a omezuje vliv dominantnich narodnich energetickych
subjektd na tvorbu ceny silové elektfiny. Zapojeni jednotlivych
zemi do spoleénych trhii uvadi obr. 1. Némecko a ¢astecné
i Rakousko a Polsko jsou od 4. inora 2014 propojeny s vice

Conditions and Development of the Central
European Power Systems

The Central European region is currently of export character (30
TWh), yet the excess of power is not distributed evenly. There

is a major north-south imbalance between the Czech Repubilic,
Germany and Poland on one side and Austria, Slovakia and Hungary
on another side. The dominant position is held by the German
power system with annual generation 571 TWh, which is 61%

of electricity production of the whole region. Germany follows its
plan for a significant strengthening of RES and withdrawal from
nuclear energy (Energiewende). Newly constructed coal PPs are
regarded rather as a replacement of decommissioned capacity.

The construction of new coal sources in other countries is limited;
with the exception of Austria, possible construction of new nuclear
PPs is considered in Poland or Hungary. In the Czech Republic, the
construction of a new nuclear PP is subjected to a running tender.
In Slovakia a new nuclear PP is at the construction stage. The
construction of classic generating units without public subsidies is
considered unprofitable; a typical feature of Central European region
is the withdrawing from intentions for the construction of sources or
their mothballing due to the current situation at electricity markets.

Medium-term horizon (period up to 2020): The total capacity
of classic power sources is expected to decrease by about 10 GW;
in contrast, the total capacity of RES is expected to increase by
about 40 GW (out of which 33 GW will be of intermittent nature).
The construction of classic system sources will take place mostly in
Germany. Up to about 2020, the whole region will probably retain its
mildly exporting character.

Long-term horizon (period 2021-2040): The highest growth
potential is expected for RES (with the exception of hydro PPs);
whereas the production of electricity from coal and fuel oil will
already get on the decreasing trend. In the same manner, one can
anticipate the decrease of the installed capacity of classic power
sources by up to 40 GW and the related import character of the
Central European region with negative impacts on the reliability of
operation of individual electric power systems in Central European
countries due to insufficient construction of regulating sources and
network infrastructure.

Electricity Market

Medium-term horizon: the existence of investment risks and
uncertainties (prices of emission allowances, magnitude of emission
restrictions, policies for subsidizing RES and the related price level
of electricity).

Long-term horizon: the growth of prices of electricity for end-
use customers, a major uncertainty regarding the future development
of the prices for emission allowances, advancing requests for
emission reduction.

Electricity markets of the individual countries are becoming more
closely linked, and are heading towards the creation of a single
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trhy v zapadni Evropé do spole¢ného North-Western Europe
Market Coupling (MC NWE), ktery se tak stal nejvéts§im
propojenym trhem v Evropé&. Ceska republika je pfimo zapojena
do spolec¢ného Market Coupling se Slovenskem, Madarskem
a vyhledové i Rumunskem. V obréazku jsou doplnény i dalsi
propojené trhy v Evropé. Jedna se o spojeni trhii na Pyrenejském
poloostrové (Mibel) a propojeni trhi ltélie a Slovinska. Propojeni
zminénych trhl do jediného celoevropského se neocekava drive
nez v roce 2015, pravdépodobné v§ak pozdéji.

Vyznamnym rizikem budouciho vyvoje propojovani trhi je
soucasna nestabilni situace na evropském trhu s elektfinou.
V soucasnosti pribyva kritickych nézor(i na dostate¢nou
funkénost trhu s elektfinou v Evropé. V nékterych statech sili
pfesvédceni, Zze dosavadni pojeti vnitiniho trhu (energy-only
market), nemusi zajistit dostatek vykonu pro zaji§téni spolehlivosti
dodavek. Politicka citlivost k blackoutim spolu s nejistotou,
zda investofi budou budovat vyrobni kapacity v dostate¢ném
objemu a v racionalni strukture, vede fadu statd k zavadéni
kapacitnich mechanismd, jejichz cilem je poskytnout investorim
stimul zajiStujici v elektrizacnich soustavach dostatecny
pohotovy vykon. Reformu energetického zakona zahrnuijici trh
s kapacitami pfipravuje kromé Velké Britanie i Némecko. Sili
obavy, Ze nejednotny postup a nekoordinované narodni podpory
nékterych typl energetickych zdroji mohou narusit funkci trhu
a znevyhodnit nékteré zemé, zejména pti mezinarodnim obchodu
s elektfinou. Je nutné situaci sledovat, aby ¢eské energetické
subjekty nebyly v tomto procesu znevyhodnény.

Elektroenergetika
The Electricity Industry

European market — the trading rules at existing exchanges are being
unified while promoting implicit auctions. Market coupling simplifies
the international trade in electricity, supports the convergence of
electricity prices and limits the influence of dominant national
energy companies on the pricing of electricity. The involvement

of the individual countries in these common markets is shown

in Fig. 1. Germany and also Austria and Poland partly are connected
to more markets in Western Europe since 4 February 2014, in the
joint North-Western Europe Market Coupling (MC NWE), which
became the largest joint market in Europe. The Czech Republic

is directly involved in joint Market Coupling with Slovakia and
Hungary, and in the future will be so with Romania. The figure also
shows other joint markets in Europe. These are the markets on the
Iberian Peninsula (Mibel) and joint markets of Italy and Slovenia. The
connection of the above mentioned markets into a single European
market is expected in 2015, but probably later.

The current unstable situation on the European electricity market
poses a great risk to the future development in joint markets. The
sufficiency of the functionality of electricity market in Europe is
subjected to multiplying critical opinions. In some countries, opinions
concur that the current concepts of internal market (energy-only
market) do not necessarily guarantee sufficient capacity that in turn
could guarantee the security of supply. The political sensitivity toward
blackouts together with uncertainties whether investors will build
generation capacities in sufficient volume and in a rational structure,
makes a number of countries introduce capacity mechanisms,
the objective of which is to provide investors with an incentive
guaranteeing sufficient available capacity in all electric power
system. An amendment of the Energy Act, including the capacities
market, is being prepared not only by the United Kingdom, but also
by Germany. Concerns accumulate, that a disunited approach may
impair market functions and put some countries in disadvantages, in
particular in international trade with electricity. Therefore, the situation
must be monitored so as to prevent any disadvantages to Czech
energy subjects.
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OBR. 1 PREDPOKLADANY STAV PROPOJENYCH TRHU V EVROPE V ROCE 2014
FIG. 1 ANTICIPATED STATE OF JOINT MARKETS IN EUROPE IN 2014

[ Ping integrované do MC NWE « Fully integrated into MC NWE [7] Zapojeni v roce 2014 do MC CZ-SK-HU-RO - Integration in 2014

Céstedné integrované do MC NWE » Partly integrated into into MC CZ-SK-HU-RO
MC NWE [ Mibel price coupling
M MC CZ-SK-HU M 17-SI price coupling
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Ocekavany vyvoj spotreby elektfiny

| pres vyznamné Uspory a zefektivnéni vyuziti bude dlouhodobé
podil elektfiny na hrubé koneéné spotiebé déle naristat, coz

je zplisobeno vysadnim postavenim elektfiny mezi ostatnimi
hromadné distribuovanymi formami energie (vSeuZzite¢na
nejuslechtileji forma s nizkou substituovatelnosti). O&ekava

se, Ze Urovné z roku 2008 (cca 61 TWh) doséhne spotieba
opét kolem roku 2017. Potencidl uspor spotreby elektfiny byl

do zna&né miry vyGerpdn, protoZe ¢etnd Usporna opatreni byla jiz
k roku 2013 provedena (zejména zateplovani budov, zvySovani
udinnosti fizeni a premény, vyména inkandescencnich svételnych
zdroju za Uspornéjsi). Tézko pfedvidatelny je dopad implementace
Smérnice 2012/27/EU o energetické ucinnosti, jejiz pozadavky
jsou v rozporu s trzné akceptovatelnymi zptisoby dosahovani
uspor. Predlozené predikce (obr. 2, tab. 3) predpokladaji velmi
vyrazné Uspory, které budou pravdépodobné nad pozadavky
smérnice.

Stiednédoby horizont: Poptavka po elektiiné bude
ovlivnéna probihajicim hospodarskym dtlumem, ktery je patrny
na celosvétové urovni. Kratkodobé predikce hospodarského
vyvoje jsou ddle sniZovany a s nimi dochazi i ke sniZzovani
predikci spotieby hlavnich energetickych komodit. Ocekava
se v8ak obnoveni ristu ekonomiky a tim i spotfeby. Mezi roky
2013 a 2020 bude poptavka po elektting v CR rast pramérnym
meziroénim tempem 0,9 %.

Dlouhodoby horizont: Ocekava se narist spotreby
elektfiny. Hlavnim trendem je i pfes Uspory dlouhodoba
ekonomicka i politick4 snaha CR pfibliZit se vysp&lym evropskym
statlm s dnes vyrazné vy$8imi ukazateli spotfeby elektfiny. Oproti
zavérlim z roku 2012 byly nicméné predikce sniZzeny pro cely
sledovany horizont, a to z diivodu nové demografické projekce.
V horizontu roku 2040 bude spotieba elektfiny rist mezirocnim
tempem priblizné 0,4 %.

Referenéni varianta predpoklada v roce 2040 hodnotu
tuzemské netto spotfeby 72,7 TWh. Oproti roku 2012 (t;.

58,7 TWh) naroste TNS o 14 TWh (24 %). V pfipadé Nizké
varianty je pak nérlist 10 9% a pro variantu Vysokou se ocekava
narlist 38 %. Sitka pasma mezi variantou Nizkou a Vysokou je
déna predevsim nejistotou budouciho ekonomického vyvoje
zemi EU i CR, nejistotou demografického vyvoje a nejistotou
budoucich uspornych opatfeni. Nejvyraznéjsi narlist je oCekavan
pro sektor maloodbéru podnikatell, coz souvisi zejména

s o¢ekavanym rozvojem sektoru sluZeb, nejméné vyrazny pak pro
maloodbér obyvatelstva (o&ekavany pokles poétu domacnosti
po roce 2030). Rozvoj vyuZiti elektfiny v automobilové dopravé
je aktualné uvaZovan jen pro segment osobnich automobili
(kategorie M1); spotfeba sektoru elektromobilti dosahne dle
aktualnich o¢ekavani nezanedbatelné hodnoty kolem roku 2030,
kdy bude ¢init priblizné 0,5 % tuzemské netto spotreby; pro rok
2040 je pak o¢ekavana spotreba tohoto sektoru ve vysi 1,9 TWh,

Elektroenergetika
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The Expected Development of Electricity
Consumption

Despite of significant savings and a more efficient use of electricity,
the long-term share of electricity on the total gross consumption of
energy will continue to grow up due to the privilege of electricity
among other mass-distributed forms of energy (multi-purpose, finest
form with low substitutability). It is expected that the consumption
of electricity will achieve the level of the year 2008 (61 TWh) by the
year 2017. The potential of savings in the consumption of electricity
has been to a considerable extent exhausted, because numerous
energy saving measures have been already carried out by the

year 2013 (in particular thermal insulation of buildings, increase in
efficiency of control and conversion, replacement of incandescent
light sources by more economical ones). It is rather difficult to assess
the impact of the implementation of the Directive 2012/27/EU, the
requirements of which are in contradiction with market-compatible
ways of reaching energy savings. Predictions presented (Fig. 2,
Tab. 3) assume very significant savings, which will probably reach
well beyond the requirements of the Directive.

Medium-term horizon: The demand for electricity will be
affected by the ongoing economic downturn, which can be observed
globally. Short-term predictions of economic development are
still being lowered again and again which in turn brings about the
lowering of predictions of consumption of main energy commodities.
However, we anticipate the recovery of the consumption growth and
we estimate that between 2013 and 2020 the demand for electricity
in the Czech Republic will grow at the average annual rate of 0.9%.

Long-term horizon: An increase of the consumption of
electricity is expected. The main trend, in spite of savings, is the
long-term economic and political effort of the Czech Republic to
get closer to the developed European countries with currently
substantially higher indicators of the consumption of electricity. As
compared with the last version of this report (September 2012),
predictions have been reduced for the whole analyzed horizon, due
to new demographic projections. By the year 2040, the demand for
electricity will grow at the average annual rate of 0.4%.

The Reference variant assumes that the value of the net domestic
consumption of electricity (NDCE) in the year 2040 will be
72.7 TWh. In comparison with the year 2012, NDCE will increase
by 14 TWh (24%). In the Low variant, the increase amounts to
10%; in the High variant an increase by 38% is expected. The range
between Low and High variant is mainly caused by uncertainty of
future economical growth of EU countries and CR, by uncertainty in
demographic growth and by uncertainty of future savings measures.
The most pronounced increase is expected in the commercial sector
(development of the services sector), whereas the least pronounced
increase is expected in household consumption (due to the decrease
of the number of households after the year 2030). Utilization of
electricity in transport is currently anticipated only in the private
cars segment (category M1); according to current anticipations,
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coz bude odpovidat priblizné 2,7 % tuzemské netto spotreby; pfi
Uplné nahradé vozového parku vozidel kategorie M1 by spotrfeba
elektfiny tohoto sektoru mohla ¢init az 12,5 TWh rocné.

Tvar diagramu zatizeni ES CR se bude mé&nit jen pozvolna,
pri¢emz bude dochézet k mirnému vyrovnavani ro¢niho profilu
zatizeni (zaplfiovani letniho poklesu zatizeni vlivem niz§i
soudobosti letnich dovolenych a vlivem rostouciho vyuzivani
klimatiza&nich jednotek).

consumption in electric cars segment will reach indispensable
amount by 2030, when reaching circa 0.5% in domestic net
consumption; anticipated consumption in this segment is 1.9 TWh
by 2040, that is circa 2.7% of domestic net consumption; complete
replacement of cars by M1 category vehicles might make the total
consumption of this segment up to 12.5 TWh a year.

The shape of load curve of CR PS will change slowly while
compensating yearly load profile moderately (by filling the summer
decline of load due to the lower contemporaneity of summer holidays
and due to the higher utilization of air conditioning units).

OBR. 2 PREDIKCE TUZEMSKE NETTO SPOTREBY ELEKTRINY
(VCETNE PREDIKCE SPOTREBY ELEKTROMOBILU)

FIG. 2 PREDICTION OF DOMESTIC NET ELECTRICITY CONSUMPTION
(INCLUDING CONSUMPTION OF ELECTROMOBILES)
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TAB. 3 VYVOJ SPOTREBY ELEKTRINY (GWh) - REFERENCNi VARIANTA

TAB. 3 THE DEVELOPMENT OF ELECTRICITY CONSUMPTION (GWh) - REFERENCE VARIANT

2012 2013 2014 2015 2020 2025 2030 2035 2040

Velkoodbér » Wholesale 35987 35703 35879 36231 38793 41399 43278 44672 45733
Maloodbér * Low consumption 22669 22876 22978 23154 24231 25188 25926 26489 26949
Podnikatelsky maloodbér + Commercial 8 091 8213 8 250 8 330 8 939 9575 10070 10464 10798
Maloodbér obyvatelstva « Households 14578 14663 14727 14823 15292 15613 15856 16025 16150
Tuzemska netto spotieba « Domestic net consumption 58656 58579 58857 59385 63024 66586 69204 71161 72 682
Ztraty celkem * Losses 4187 3944 3953 3979 4187 4393 4535 4632 4699
Ztraty PS ¢+ Losses in transmission system 828 692 692 696 730 765 789 805 815
Ztraty DS « Losses in distribution system 3 359 3 252 3 261 3283 3 457 3629 3 747 3828 3884
TNS véetné ztrat - DNC inc. losses 62843 62523 62810 63364 67211 70980 73739 75793 77381

Soucasna situace a oc¢ekavany rozvoj
zdroju

Ve stiedné&dobém horizontu ma ES CR dostatek zdrojd, ale
vzhledem k dochazejicim zdsobam hnédého uhli bude dochazet
ke zméné struktury stavajicich zdroju. Ocekava se, Ze bude
pribyvat predevsim zdroji decentralniho charakteru. Pajde
zejména o mikrokogenerace a fotovoltaické zdroje na stfechach
a konstrukcich budov, v kazdém pfipadé pujde o zdroje spise

s nizkou dobou vyuziti.

V dlouhodobém horizontu bude v soustavé ubyvat
tradi¢nich zdrojd zékladniho vykonu, zejména blokd vhodnych
jednotkovych vykond, které jsou dnes spolehlivymi poskytovateli
regulacnich sluzeb, a naopak budou pfibyvat spiSe obtizné
regulovatelné zdroje.

Trendem soudasnosti, ktery je i odrazem evropského vyvoje,
je to, Ze nové systémové zdroje se buduji s velkymi jednotkovymi
vykony az nad 1 000 MW. Zaméry na vystavbu jakychkoliv zdrojl
na fosilni paliva, a uhelnych predevsim, jsou znac¢né nejisté,
protoZe investofi se kromé nejistoty v oblasti disponibility paliv
obavaji dalSich zpfisfiujicich se pozadavkd na ekologii provozu.
Soudasny stav zdrojt ES CR v &lenéni dle primarnich paliv je
uveden na obr. 3.

The Current Situation and the Expected Development
of Power Sources

In the medium-term horizon, the CR PS has enough sources;
however, in view of the declining deposits of brown coal,

a substantial change of the structure of existing sources is likely to
occur. It is expected that the increase will be primarily in the number
of sources of decentralized nature. These will be especially micro-
CHP and photovoltaic sources at the roofs and walls of buildings. In
any case, they will be sources with a rather low utilization.

In the long-term horizon, traditional base load sources will be
on the retreat. This will in particular apply to generating units with
suitable capacity, which are nowadays reliable providers of ancillary
services. On the contrary, advances will be done by sources that are
rather difficult to regulate.

The current trend, which indeed reflects the development in
Europe, is that new system power sources are being constructed
with high unit capacities up to above 1,000 MW. Intentions for the
construction of any fossil fuel sources, notably coal ones, are quite
uncertain, because investors are afraid — aside from uncertainties in
the field of fuel availability — of further more stringent environmental
requirements. Total overview of the installed capacities of all sources
in the CR PS according to primary sources is shown in Fig. 3.
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OBR. 3 ROZDELENI INSTALOVANEHO VYKONU ZDROJU ES CR KE KONCI ROKU 2013 (MW)

FIG. 3 DISTRIBUTION OF INSTALLED CAPACITIES OF CR PS SOURCES BY THE END OF 2013 (MW)

\ 8683
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Jaderné elektrarny

V energetické bilanci se stavajici jaderné elektrarny budou
vyraznym zplisobem uplatriovat jako zdroj zakladniho vykonu.
Periodizace odstavovani stavajicich jadernych bloku i vystavba
novych bloki je vzhledem ke znaénému stupni nejistot feSena
variantné. V nékterych variantdch se uvazuje s vystavbou az

Styf novych blokl o vykonu 1 200 MW v lokalitach Temelin

i Dukovany, v nékterych variantach je naopak provérovan provoz
ES CR pro pfipad, Ze k vystavbé novych blokd nedojde. Vystavba
novych jadernych blokd je nové davana do souvislosti s vyuZitim
kapacitnich mechanismdi, které vyvolavaji v Evropé velké diskuse
o jejich vlivu na energeticky trh a o mife jeho mozné deformace.
Nestabilita v oblasti politik ochrany klimatu a ovzdusi a nizka
cena volné& obchodované silové elektfiny (zpisobena prevazné
masivnim rozvojem velmi vyrazné dotovanych OZE) aktuélné
vzbuzuje obavy o dlouhodobou navratnost investice do novych
vyrobnich bloku. Jaderné bloky jsou navic mezi ostatnimi typy

Uhelné elektrarny

Uhelné elektrarny budou do roku 2040 vyrazné sniZovat

svilj podil na vyrobé, coz je dano dozivanim zasob, tzemné-
ekologickymi limity a poZadavky na sniZovani emisi (Smérnice
2010/75/EU). Obnova uhelnych vyroben po skon&eni jejich
technické Zivotnosti je mozZna jen v rozsahu zbyvajicich zasob
prislu§nych primarnich zdroju za prfedpokladu pInéni naroénych
emisnich pozadavku. Ve stfednédobém horizontu tak bude
dochézet k Gtlumu té€ch vyroben, u nichZ neni redlné zajisténi
palivovych zdroji pro dlouhodoby provoz, a soucasné se
budou realizovat modernizaéni opatreni véetné ekologickych,

u téch zdrojd, které bude mozné zasobovat tuzemskym palivem.
V dlouhodobém vyhledu se uplatni pouze omezeny rozsah

Nuclear Power Plants

In electricity balance, nuclear power plants will be significantly
utilized as primary power sources. Periodization in decommissioning
of current nuclear units and construction of new units is due to

the considerable degree of uncertainty evaluated in variants. In
some variants, there is up to four new 1,200 MW units considered
to be built in Temelin and Dukovany, on contrary, some variants
evaluate operation of CR PS in case when no new units are built.
Construction of new nuclear power plants is newly being associated
with the use of capacity mechanism, that cause great debate in
Europe about their impact on the electricity market and about the
extent of possible risk of market distortion. Uncertainty in the climate
policy and air quality and low price of freely traded electricity (mainly
due to the massive development of significantly subsidized RES)
currently raises concerns about the long-term return of investments in
new production units. In addition, nuclear units are among the other
types of sources the most investment demanding.

Coal Power Plants

This group of power sources will substantially decrease in the
period up to 2040 its share in electricity generation, which is due
to diminishing coal deposits, land ecological limits and emissions
restrictions (Directive 2012/27/EU). The renewal of coal units
after the end of their technical lifespan is possible only in the
extent determined by the remaining deposits of primary sources
under the assumption that the ever more demanding emission
targets will be met. Thus in the medium-term horizon we will see
the decommissioning of those units, for which the provision of fuel
sources for a long-term operation is not realistic. At the same time,
updating and upgrading, including environmental measures, will
be implemented at those power sources, for which domestic fuel
supplies will be available. In the long-term outlook, only a limited
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uhelnych zdroj, které budou plnit ekologické pozadavky, naroky
na ucinnost a sou¢asné budou mit zajisténé palivo.

Zdroje na zemni plyn
Soucasné cenové poméry neposkytuji pro vystavbu a provoz
téchto zdroji dostate€né stimuly. Pfes zna¢ny rozsah zamérd
predstavam o uplatnéni téchto zdroji v polo$pic¢kovém rezimu
se ukazuje, Ze tyto zdroje jsou v sou¢asné dobé z ekonomického
hlediska malo uplatnitelné a uplatni se nyni zejména jako zalozni
zdroje. Tato situace se vSak mizZe v pozdéjsich letech zménit
(zména ceny povolenek, redlny nedostatek produkce elektfiny
z jinych zdrojd). V dlouhodobém vyhledu Ize o&ekavat, Ze dojde
k vyznamnéjSimu uplatnéni zemniho plynu jakoZto paliva pro
vyrobu elektfiny a centralizovaného tepla:
= Vzhledem k vykonové a vyrobni disproporci v bilanci ES,
zejména ve vzddlenéjSich ¢asovych horizontech, dojde
k vystavbé paroplynovych nebo spalovacich zdroji vétSich
vykon(.
= Zména palivové zakladny u nékterych stavajicich zdroji jako
dusledek nedostatku jejich dosavadniho paliva, tj. hnédého
uhli (vefejné teplarenské zdroje, zavodni elektrarny).
= Uplatnéni mikrokogeneracnich jednotek;

02500 MW.

Obnovitelné zdroje

Ve stfednédobém horizontu do roku 2020 se predpoklada
rozvoj OZE v souladu s poZadavky NAP tak, aby v roce 2020
byly dosazeny jeho cile. Rozvoj Ize predpokladat predevsim

u FVE a VTE, omezeny bude rozvoj bioplynovych elektraren

a zdrojli na biomasu. V dlouhodobém vyhledu do roku

2040 doznaji OZE znaény narGst vykonu, cozZ je v souladu

s aktualizovanou Statni energetickou koncepci (ASEK). Vyvoj
Ize oCekavat ve vSech kategoriich, nejvice u fotovoltaickych
zdroju na stfechach a vétrnych elektraren. Uplatnéni u biomasy
a bioplynu Ize o¢ekavat v pripadé jejich konkurenceschopnosti.
Ocekavany rozvoj OZE je ovlivnén tim, nakolik bude politicky
pfijatelné navySovani pfispévki na OZE, a také tim, jaké mohou
pti vysokém uplatnéni OZE vznikat technické problémy. Dalsi
navysovani ekonomické podpory je netinosné pro obyvatelstvo
i pro primyslové spotfebitele.

Na obr. 4 je pro ¢asové profily let 2025 a 2040 uvedeno
¢lenéni celkového instalovaného vykonu na jednotlivé hlavni
technologické skupiny pro véechny rfesené varianty. Obr. 5 uvadi
vyvoj instalovaného vykonu pro referenéni variantu.

Elektroenergetika
The Electricity Industry

number of coal sources will exist; these coal sources will have to meet
environmental requirements, high efficiency requirements and at the
same time, these sources will have to have a secured access to fuel.

Natural Gas Plants
The current price situation does not provide sufficient incentives for
the building and operation of sources firing natural gas. Regardless
of originally quite extensive range of intentions, just a single CCGT
project is in PoCerady. In comparison with original concepts of the
application of sources of this type rather in the semi-peak mode, now
it turns out that these sources are from the economic point of view
only very little applicable and they will probably find their application
only as reserve sources. This situation may, however, change in the
years to come. This may be caused either by changes in the price
of CO, allowances or by the real deficit of electric power from other
types of power source. In the long-term outlook, one can expect that
the importance of natural gas will be substantially enhanced as the
fuel for the generation of electricity and central heating:
= Inview of the capacity and production disproportions in the
balance of the power system, in particular in more distant time
horizons, the construction of steam-gas or combustion power
sources with large capacity will come to play.
= The fuel base of some of the current power sources will change
as a consequence of the lack of brown coal (public heat
sources, autoproducers).
= |mplementation of micro-CHP. The most optimistic variants
exhibit the volume of 2,500 MW in the year 2040.

Renewable Sources

In the medium-term horizon, up to the year 2020, the development of
RES is expected to be in line with the requirements set by the National
Action Plan for Energy from Renewable Sources so the targets could
be fulfilled by the year 2020. The major development is assumed to
take place mainly in the field of photovoltaic and wind PPs, whereas the
development of biogas and biomass firing power sources will remain
limited. In the long-term outlook up to the year 2040, RES are expected
to accomplish a considerable increase of installed capacity, which is

in agreement with the updated version of the State Energy Policy. The
development can be expected in all categories, mostly in photovoltaic
sources and in wind PPs. The development for biomass and biogas can
be expected in case of their competitiveness. All expected development
of RES is, however, affected by the fact, to what extent a further
increase in subsidies to RES will be politically acceptable, and also by
what technical problems may arise in case of high share of RES in the
electric power system. Further increase of public subsidies appears
unbearable both for the population and for industrial consumers.

Fig. 4 shows structure of the total installed capacity in individual
main technological groups for all the involved variants for time profiles
of 2025 and 2040. For the Reference variant, Fig. 5 shows installed
capacity of sources.
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OBR. 4 POROVNANI SKLADBY INSTALOVANEHO VYKONU ZDROJU ES CR V JEDNOTLIVYCH VARIANTACH

FIG. 4 COMPARISON OF THE INSTALLED CAPACITY OF THE CR PS SOURCES IN INDIVIDUAL VARIANTS
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OBR. 5 INSTALOVANY VYKON ZDROJU ES CR - DLE PRIMARNICH ZDROJU - VARIANTA REFERENCNI

FIG. 5 INSTALLED CAPACITY OF THE CR PS - ACCORDING TO PRIMARY SOURCES - THE REFERENCE
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Provoz ES CR v obdobi do roku 2040
Provoz zdroji ES v dlouhodobém obdobi je ovliviiovan pfedevsim
ménici se skladbou zdrojl, palivovymi omezenimi na strané
hnédého uhli, vyraznymi omezujicimi emisnimi pozadavky
(souGasnymi i pfipravovanymi), podporou nebo omezovanim
vystavby vybranych typl zdrojli ze strany statu ¢i EU a rovnéz
ménicimi se trznimi podminkami a dosahovanymi cenami elektfiny.
Nové pribyvaji také tvahy o budoucim vysokém uplatnéni smart
systému v distribuénich sitich, které by vedly k modifikaci
dnesni centralné orientované a fizené energetiky. Zde je nutno
poznamenat, Ze Uvahy o ploSném vyuZiti technologii smart grids
nebyly, s ohledem na zna¢nou nekonkrétnost zamérd, simulaci ES
provérovany.

Stiednédoby horizont: Provoz soustavy bude navazovat
na jeho dnesni charakter. Existuje zde postupné narGstajici
nedostatek paliv, zprovoznily se rovnéz nékteré nové zdroje,
skladba zdrojl se vyrazné neméni, mnozstvi OZE a malych zdrojl
stoupd, avSak nepodstatné. Provozuschopnost je s ohledem
na zastoupeni klasickych tepelnych zdroji dobra. Soustava
je trvale bilanéné prebytkova (exportni). Problémem ke konci
tohoto horizontu je nutnost ekologizace zdrojl v navaznosti
na pozadavky Smérnice 2010/75/EU o pramyslovych emisich.
VyuZiti plynovych zdroji pro vyrobu elektfiny je nizké (jen pro
zélohu, &i $pickovy provoz). Spolehlivost soustavy odpovida
pozadované hodnoté. Rozvoj zdrojové zakladny je témér
invariantni.

2031

Solarni energie

. Geotermalni energie
Solar power

Geothermal power

2032
2033
2034
2035
2036
2038
2039
2040

2037

Operation of the CR PS till 2040

The operation of sources existing in the power system in the long-
term period is affected primarily by the changing mix of power
sources, fuel restrictions (brown coal), stringently restricting
emission requirements (both current and future ones), support or
restriction of the construction of selected types of power sources
by the Czech government or by EU and also by changing market
situation and attainable prices of electricity. Newly appear also
analyses concerning the future widespread use of smart systems in
distribution networks, which would lead to the modification of the
current centrally-oriented and centrally-managed electricity industry.
Let us note that the considerations about a massive deployment of
smart grid technologies have not been verified by any simulation of
power system; this was due to a substantial lack of details about
intentions in the field of Smart Grids.

Medium-term horizon: The operation of the PS will maintain
its present character. There is a gradually, albeit not dramatically,
increasing fuel deficit; some new sources will be put in operation, the
structure of sources is not markedly changed, the share of RES and
small power sources increases, but this increase is not substantial.
The operability of the PS is, because of the presence of classic
thermal power sources, good. The PS permanently exhibits an excess
of the electricity balance (it is exporting). The issue at the end of this
horizon is the necessity to substantially upgrade the environmental
compatibility of power sources with regard to the requirements
of Directive 2010/75/EU on industrial emissions. The use of gas
firing sources for the production of electricity is low (just for reserve
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Dlouhodoby horizont: S ohledem na nejistoty vyvoje se
uplatriuje variantnost rozvoje ES. Varianty se provozné znacné
li&i, a to od charakteristik blizkych dnesku (tj. provozovatelné) az
po varianty vykazujici velmi Spatnou provozovatelnost. Provoz
systémovych zdroji je v tomto obdobi jiZz vyrazné omezen
snizujicimi se moznostmi téZby hnédého uhli, jaderné elektrarny
se musi nové vice podilet na regulaci. Méni se proti sou€asnosti
skladba zdroji, kdy na jedné strané vyrazné pribyva malych
a obnovitelnych zdroji (vétsinou neregulujicich), na druhé strané
skladba systémovych bloki sméfuje k vy$sim jednotkovym
vykonGim.

Provozuschopnost soustavy se zhorsuje a bez pridavnych
kompenzag&nich opatfeni (nova akumulace na trovni ES, vy$§i
vyuZiti plynovych zdrojd, ugast zdrojii i spotfebitelli na regulaci)
by byla jiz zna&né nevyhovujici, zejména ve variantach s vysokym
podilem intermitentnich zdroji (varianta OZE a Lokalni
energetika). S ohledem na zastoupeni intermitentnich zdroju
i novych velkych bloki rostou znaéné pozadavky na podptrné
v ES (i v ndvaznosti na o&ekévanou vy$si cenu povolenek)

i nova akumulace (napf. pfeCerpavaci vodni elektrarna). Varianty
s vysokym zastoupenim OZE a decentrélni vyrobou jsou pro
provoz ES velmi problematické hlavné s ohledem na regulaci

ES. Na drovni soustavy je toto feSitelné, ale s vysokymi novymi
pozadavky na regulaéni zdroje, na dovozy regulacni energie

atd. V disledku nedostatku tuzemského hnédého uhli ztraci ES
CR sviij exportni charakter a ke konci obdobi jsou jiZ potiebné

i dovozy elektfiny. Jako problematicky se jevi v tomto pfipadé
rovnéz pokles tocivych hmot zdrojd v soustavé s dopady

do provozu soustavy i na odolnost vii¢i porucham a rozbéhiim. To
se ve velké mife netyka variant Referenéni a Jaderné, tedy variant
s novymi jadernymi bloky.

Prijatelny provoz ES bez vétSich investic do zdroja (varianta
Minimalni investice) je moZné udrzet cca do roku 2025, v pfipadé
dalSich odkladl by ndvazné vynucené investice byly jiz znatelné
vyS§i.

Z hlediska provozu ES je nejpfiznivéjsi varianta Uhelna, kterd
vykazuje dobré spolehlivostni parametry a dostatek regulaénich
rezerv. Z hlediska udrzeni sobéstacnosti soustavy, omezeni
dovozni zavislosti a z hlediska vlivu na Zivotni prostredi se jevi
jako nejvyhodngji varianty s novymi jadernymi bloky (Referenéni
a Jadernd). Rozdily mezi variantami jsou dobfe patrné z obr. 6
aobr. 7.

purposes or for peak operation). The reliability of the system
corresponds to the required value. The development of the source
base is almost invariant.

Long-term horizon: With regard to uncertainties of the
future development, the expected development of the Czech PS
depends on the selected variant. As regards the operation of the
PS, predictions in different variants vary considerably, starting
from features close to those of today (i.e., operable variants) up
to variants featuring very poor operability. The operation of system
power sources is in this period already substantially restricted by
declining deposits of brown coal; nuclear power plants must take
a higher share in power regulation. In comparison with the present
time, the structure of sources experiences changes. On one side, the
number of small and renewable sources (mostly without the ability
to participate in power regulation) increases; on the other side, the
structure of system units shifts to higher unit capacities.

The operability of the system deteriorates and without additional
compensation measures (new accumulation at the PS level, higher
use of gas firing power sources, participation of both power sources
and consumers in power regulation), the operability would be very
unsatisfactory, particularly in variants with a high share of intermittent
sources (variants RES and Distributed generation). Because of the
increasing share of intermittent sources and new large generating
units, requirements for ancillary services increase considerably,
and that is why a higher participation of gas firing power sources
in the PS is expected (also as a consequence of higher prices of
allowances) and also new accumulation (e.g. hydro pumped storage).
Variants with a high share of both RES and decentralized generation
are for the PS operation very questionable, mainly from the point of
view of the PS regulation. This issue can be solved at the PS level,
yet with new high requirements for regulating sources, for regulation
energy imports etc. As a consequence of the shortage of domestic
brown coal, the Czech PS loses its exporting character and at the
end of the analyzed period, a need for energy imports emerges.
Also questionable is in this case the decrease of rotating masses of
power sources in the system with impacts on the operation of the
system and its ability to withstand failures and start-ups. This largely
does not apply to Reference and Nuclear variants, i.e., variants with
new nuclear units.

An acceptable operation of the PS without larger investments
into power sources (Minimum investments variant) can be kept up
to about 2025; in case of further delays, the subsequent forced
investments would by considerably higher.

From the point of view of the operation of the electric power system,
the most favorable variant is Coal, which exhibits good reliability
parameters and sufficient regulation reserves. From the point of view of
maintaining the self-sufficiency, limiting the dependence on fuel imports
and environmental impacts, the most advantageous variants are those
with new nuclear generating units (Reference and Nuclear). Differences
between variants are clearly visible on Fig. 6 and Fig. 7.
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OBR. 6 DODAVKY ELEKTRINY DLE PALIV VE VYBRANYCH LETECH PRO RESENE VARIANTY
FIG. 6 ELECTRICITY SUPPLY BY FUEL TYPE FOR SELECTED YEARS OF EVALUATED VARIANTS
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OBR. 7 NETTO VYKONOVA BILANCE ES CR
Primérné rocni hodnoty vykont v hodinach dennich maxim zatiZeni pracovnich dnii atery az patek

FIG. 7 NET CZECH POWER SYSTEM POWER BALANCE
Average yearly values of power at daily maximum load hour; for workdays (Tue to Fri)
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Tab. 4 ukazuje srovnani variant rozvoje z pohledu provozu

a vykonové dostatecnosti ES v letech 2012 az 2040. Ukazatel
je definovany jako rozdil Remaining Capacity minus Adequacy
Reference Margin pro dva referenéni body v roce: 19. hodinu

tfeti stfedy v lednu a 11. hodinu treti stfedy v ervenci.
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Tab. 4 shows comparison of the development variants in view of the
PS operation and capacity sufficiency between 2012 and 2040.

The indicator is defined as the difference of the Remaining Capacity
minus Adequacy Reference Margin for two reference points in a year:
7.00 p.m. on the third Wednesday in January and 11.00 a.m. on the
third Wednesday in July.

TAB. 4 SROVNANI VARIANT ROZVOIE - PROVOZ A SPOLEHLIVOST ES CR MEZI ROKY 2012 A 2040

TAB. 4 COMPARISON OF THE DEVELOPMENT VARIANTS - CR PS OPERATION AND RELIABILITY (2012-2040)

Referencni

Reference

Uhelna

Coal

Plynova

Gas

PROVOZ ES CR * CR PS OPERATION

BV oblasti regulacnich rezerv je situace pfizniva
W Pomérné nizké vyuzivani systémovych zdrojd
na pevna paliva v obdobi let 2022 az 2029

B Favourable situation in the field
of regulation reserves

m Rather low utilization of the solid fuel system
sources between 2022 and 2029

BV oblasti regulacnich rezerv je situace velmi
pfizniva

B S vyjimkou vzdalengjsich let nizké vyuZzivani
systémovych paroplynovych zdrojl

B \ery favourable situation in the field of
regulation reserves

B | ow utilization of the steam-gas system
sources with the exception of further years

BV oblasti regulacnich rezerv je situace prizniva
m U vSech systémovych zdroji ve srovnani

B Favourable situation in the field
of regulation reserves

B The most favourable utilization of all system
sources compared to other variants

VYKONOVA DOSTATECNOST ENTSO-E + ENTSO-E CAPACITY SUFFICIENCY

® Kladné hodnoty vykonové dostatecnosti jsou dosahovany az do roku 2036 pro oba
referenéni body (a to ve znatné mite)

B Poginaje rokem 2037 jsou hodnoty zaporné pro oba referenéni body, je tedy indikovan mirny
nedostatek vykonu, ktery pokracuje az do konce sledovaného obdobi

W Positive values of capacity sufficiency are achieved up until 2036 for both the reference
points (to a considerable extent)

® Beginning with 2037, the values are negative for both reference points; moderate shortage
of generating capacity is therefore indicated which continues till the end
of the observed period

B Kladné hodnoty vykonové dostatecnosti jsou dosahovany az do roku 2033 pro oba
referenéni body (do roku 2030 ve zna&né mite)

® Od roku 2034 se projevuje nedostatek jen v lednovych hodnotéch, od roku 2038 uz
i v Gervencovych

® Positive values of capacity sufficiency are achieved up until 2033 for both the reference
points (till 2030 to a considerable extent)

B Beginning with 2034, the shortage appears solely in January values; from 2038 also in July
values

= V/ykonovou dostate¢nost je mozno povaZzovat za podminéné vyrovnanou do roku 2033
s obcasnymi vétSimi prebytky v letnich mésicich, které se udrZi az do roku 2038

B | ednové zaporné hodnoty vykonové dostatednosti od roku 2034 pokracuji témér
ve stejné vysi aZ do roku 2040

B Capacity sufficiency may be considered conditionally balanced till 2033 with
occasional greater surpluses in summer months which remain up until 2038

= Negative January values of capacity sufficiency continue from 2034 in nearly the same
size up until 2040
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Obnovitelné
zdroje

Renewable
Sources

Nizka
spotfeba

Low
Consumption

Lokalni
energetika

Distributed
Generation

Minimalni
investice

Minimum
Investments

B Potieba velkych importt jiz kolem roku 2025

B Neptijatelné vyuZziti JE z dGvodu jejich Gasti na regulaci

m V/ySe uvedené problémy se budou v dal§im obdobi vyrazné
zhorSovat

B Provozné nevyhovuje po roce 2028 a neni déle feSena

B Reseni po roce 2028 obdobné jako ve variant& Lokalni
energetika

® Need of great imports as soon as in approx. 2025

B Unacceptable NPP utilization with respect to ensuring the
regulation

B Negative outlook of further development

B After 2028 unsuitable in terms of operation and not dealt with
for later years

B Replaced by the Distributed Generation variant

B Riziko sniZzeného zajmu provozovatelli nabizet podptrné
sluzby (PpS)

® ZvySend potieba regulace JE kolem roku 2030

B S vyjimkou vzdélenéjsich let nizké vyuZivani systémovych
paroplynovych a jadernych zdroji

® Risk of decreased operators' interest in offering ancillary
services

B [ncreased need of NPP regulation in around 2030

B | ow utilization of the steam-gas and nuclear system sources
with the exception of further years

Zésadni potfeba nestandardnich opatfeni:

m instalace vétSich vykon( v denni akumulaci

B nutnost Ucasti FVE a denni akumulace na regulaci

B zyySena potreba regulace JE kolem roku 2030

m vy3$8i potfeba mezinarodni spolupréce v oblasti regulacnich rezerv

Principal need of non-standard measures:
B commissioning of larger capacities in daily accumulation
B daily accumulation and PV participate as a regulation reserve
m increased need of NPP regulation in around 2030
B higher need of international cooperation in the field
of regulation reserves

B Potieba velkych importd jiz kolem roku 2025

B Neprijatelné vyuZziti JE z dGvodu zajisténi regulace

B \/ySe uvedené problémy se budou v dal§im obdobi vyrazné
zhorSovat

B Provozné nevyhovuje po roce 2029 a neni déle fesena

B Need of great imports as soon as in approx. 2025

B Unacceptable NPP utilization with respect to ensuring the
regulation

B Negative outlook of further development

m After 2029 unsuitable in terms of operation and not dealt with for
later years

Elektroenergetika
The Electricity Industry

® \lyhovuje pozadavkim ENTSO-E jen do roku 2025
B Od roku 2026 se projevuje nedostatek pfinejmensim v lednovych
hodnotach

® Variant fulfils ENTSO-E requirements only to 2025
® Beginning with 2026 the shortage appeared at least in January
values

v zavéru sledovaného obdobi

B The situation is similar as in the Reference variant, i.e. with
only moderate shortages in the end of the observed period

B Vykonovou dostatecnost v Eervencovych hodnotach je mozno
povaZovat za vyhovuijici (jen rok 2040 je lehce zéaporny)

® Vykonova dostateénost u lednovych hodnot je vyhovujici jen do
roku 2029, pak zadinaji mirné nardstat deficity az do roku 2040

® July values of capacity sufficiency may be considered
acceptable (only 2040 is slightly negative)

B January values of capacity sufficiency are suitable till 2029, then
the deficits slightly grow up until 2040

® \lyhovuje poZadavkiim ENTSO-E v obdobi 2021 az 2029

B Provozné nevyhovuje po roce 2029 a neni dale feSena

B This variant fulfils ENTSO-E requirements between 2021 and 2029

u After 2029 unsuitable in terms of operation and not dealt with for
later years
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Zajisténi provozu ES CR palivy

Stiedné&doby horizont: ES CR je relativné dobre zabezpedena
primarnimi zdroji energie. Pro toto obdobi se nepredpoklada
nedostatek zdrojl, ale pribézné se budou sniZovat zasoby
hnédého uhli, coz bude znamenat postupné zhorSovani exportni
schopnosti nasi soustavy. Zasobovani teplaren hnédym uhlim
neni v tomto horizontu ohrozeno. Soucasné je vSak stfednédoby
horizont obdobim, kdy se musi vétSina tepelnych zdroji pripravovat
i na pInéni poZadavkd Smérnice 2010/75/EU o pramyslovych
emisich, a to jak v roviné rozhodovani o investicich, tak v roviné
administrativné-spravnich rozhodnuti. Konkrétné se musi resit

dvé zakladni otazky, a to problematika dalsiho vyvoje tézby
hnédého uhli a otazka obstarani nahradnich paliv véetné pfipravy
pfislusné infrastruktury. Tato otazka je zavazna zejména pro sektor
teplarenstvi, které ma v nasich podminkach dlouhodobou tradici.
Je zde nastaven cely systém centralizovaného zédsobovani teplem,
ktery neni snadné radikalné zménit v kratkém Gase.

Dlouhodoby horizont: V dlouhodobém vyhledu bude
zasadnim problémem nedostatek hnédého uhli. Hnédé uhli bude
chybét pro elektrarny i teplarny. Zatimco dnes je toto palivo
zakladnim primérnim zdrojem pro vyrobu elektfiny a pro vyrobu
centralizovaného tepla a sou¢asné také jedinym zdrojem, v némz
je CR sobéstadéna, jeho role do budoucna poklesne. Je to dano
prirozenym doZivanim stavajicich loZisek, kdy se budou sniZovat
jak roéni objemy tézby, tak nékdy i vyhfevnost paliva, protoze
se bude téZit v okrajovych &astech lozisek. Kromé toho existuje
v hnédouhelném hornictvi zavazny administrativni faktor tzemné-
ekologickych limitQ, které vyraznym zpGsobem omezuji postup
hnédouhelnych lomd. Nedostatek takto blokovaného uhli ohroZuje
dalsi vyvoj sektoru teplarenstvi a v SirSich souvislostech ma
dopad na celou energetiku.

Energetika CR se sice miize dale rozvijet i bez prolomeni
limitd, toto s sebou vSak nese radu zavaznych souvisejicich
problémi v oblasti teplarenstvi a plynarenstvi. Re$eni téchto
problémi existuje, ale je potfebné tento nahradni postup, ktery
méa technickou i ekonomickou stranku, zadit véas hledat, nebot
toto nahradni feSeni bude z obou hledisek zna¢né naroéné.

V pripadé, Ze by teplarenstvi muselo fesit v masivnim méfitku
prechody na nové technologie, napfiklad paroplynova zafizeni,
je otazkou, zda bude mozné zajistit projekéné a dodavatelsky
takovy rozsah investic vas. Problémem muZe byt i plynarenska
infrastruktura. | kdyZ kapacita prepravni soustavy na dodéavky
zvySenych objem plynu je az na nékteré vyjimky, jako je oblast
severni Moravy a Slezska, dostacujici, problémy se mohou
vyskytnout v distribuci. Maloktera ze soucasnych teplaren ma
dostatecnou kapacitu plynové pfipojky. Jeji vybudovani mize
byt narocné, pficemz primarnim diivodem mohou byt spise
problémy s trasou nez s financemi. Zavazna je i ekonomicka
stranka prechodu na nova paliva. Nejedna se jen o cenu zemniho
plynu, ktery je nakladnéjsi nez hnédé uhli, ale i o investice. Tyto

Provision of CR PS Operation with Fuel
Medium-term horizon: The Czech PS is relatively well provided
with primary energy sources. In this period no deficit of sources is
expected; however, brown coal reserves will gradually decrease,
which will mean a gradual deterioration of exporting abilities of

the Czech PS. In this horizon, supplies of brown coal to heating
plants are not endangered. However, at the same time, the medium-
term horizon is the period when most thermal sources will have to
prepare to meet the requirements of the Directive 2010/75/EU,

on both investments decision making and administrative decisions.
In particular, two basic questions will have to be solved, namely
the issue of a further development and mining of brown coal and
the question of the provision of replacement fuels including the
preparation of the corresponding infrastructure. This question is
important in particular for the heating industry sector, which has in
Czech conditions a long-time tradition. In the CR, there is a whole
system of centralized heating, which is not easy to change radically
within a short time.

Long-term horizon: In the long-term outlook, the basic issue
will be the shortage of brown coal. Brown coal will be missed both
for power plants and for heating plants. Whereas today this fuel is
the basic primary source for the production of electricity and for the
production of centralized heat and at the same time the only source,
in which the Czech Republic is self-sufficient, in the future its role will
decrease. This is due to the natural end of the life of current deposits
which will face both the decreasing volumes of annual extraction and
decreasing heating values of fuels, because the mining will proceed
to border parts of deposits. Besides that, the brown coal mining
industry has been confronted with a major administrative factor of
the mining limits, which in a marked manner restrict the advance of
brown coal mines. The deficit of the coal thus blocked puts under
threat a further development of the heating industry and, in a wider
context; it impacts the energy industry as a whole.

The electricity industry of the Czech Republic may keep on
developing even without breaking mining limits; this, however,
carries a number of serious mutually related issues for heating and
electricity industry. These issues can be solved, but it is necessary
to investigate alternative ways with both its technical and economic
parts. Looking for it must start early since this replacement solution
will be from both points of view very demanding. In case the heating
industry had to implement, on a massive scale, a transition to new
technologies, e.g. steam-gas equipment, then there is a question,
whether this range of investments can be met by the existing capacity
of designing, engineering and supply companies. Another issue may
be the gas industry infrastructure. Even though the capacity of the
transport system allowing the deliveries of increased volumes of gas
is, with some exceptions, as e.g. the regions of Northern Moravia and
Silesia, sufficient, some problems may arise at the distribution level.
Very few of the existing heating plants have a sufficient capacity of
the gas connection. Its construction might be exacting, with problems
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vS§echny faktory se promitnou do ceny tepla s veskerymi dopady
na obyvatelstvo, které tak bude nést nejen tyto pfimé disledky,
ale i dopady ceny elektfiny vyrobené z plynu, ktera se projevi

ve vSech sektorech hospodarstvi. Setrvavani na platnosti limitd by
znamenalo, Ze kolem roku 2022 by byla ukonéena tézba na lomu
CSA. Pokud nebude rozhodnuto ani o odstran&ni limitt na lomu
Bilina, bude ohroZen i provoz budovaného bloku v Ledvicich.

V dlouhodobém horizontu se mohou projevit i problémy
v zabezpeceni Eernym uhlim. Prestoze se o¢ekava ukonceni
provozu elektrarny Détmarovice jakoZto nejvétsiho spotrebitele
Serného uhli, bude souc¢asné dochdazet i k omezovani jeho
tuzemské tézby. V piipadé, Ze by se ndhrada za dochazejici
hnédé uhli hledala i v ¢erném uhli, musela by se ¢ast cerného
uhli dovazet, pficemz tento objem by se patrné postupem Casu
pribézné zvySoval. Pro jakykoliv vyznamny systémovy zdroj, ktery
by se budoval na ¢erné uhli, by se jiz od po&atku muselo uvaZzovat
s tim, Ze veskeré palivo by bylo z dovozu, obstarané na svétovych
trzich s €ernym uhlim, tedy i v zdmofi. V této souvislosti je nutno
zminit, Ze jako rezerva existuje loZisko Frenstat s pomérné
znaénymi zasobami. Mozné budouci vyuZiti uhli z této oblasti je
v8ak nyni negativné pfijimano ze strany mistnich obyvatel.

Vyznamnou otdzkou je zaji§téni zemniho plynu pro vyrobu
elektfiny. Ten je nutno povaZovat za dovozové palivo, nebot jeho
tuzemska tézba zajistuje jen asi 2% spotreby. PfestoZe kapacita
prepravni soustavy se nejevi jako limitujici prvek, stézejnim
problémem by bylo obstarani plynu po obchodni strance i cena
samotna. K vyfeSeni disproporce v bilanci, zejména ke konci
feSeného obdobi pred rokem 2040, by byla nutnd instalace
znacného objemu vykonu v paroplynovych zdrojich. Jednalo by
se o zdroje uréené i na dodavku energie, nikoliv jen pro regulaéni
sluzby.

Pro zajisténi vyrazné vétsiho podilu uplatnéni biomasy pfi
vyrobé elektfiny a centralizovaného tepla oproti sou¢asnému
stavu by se patrné muselo pfistoupit k jejimu cilenému
péstovani. To ale jiz znamend urdity systémovy zasah. Naproti
tomu v podminkach CR existuje nezanedbatelny potenciél pro
vyrobu elektfiny véetné centralizovaného tepla ve spalovani
komunalniho odpadau, at jiz biologicky rozloZitelného nebo jinych
druhd. V tomto sméru zatim CR zaostéva za fadou vyspélych
evropskych zemi. Jako nejvyraznéjsi problém se jevi obecny odpor
obyvatelstva a mistnich organd.

Spotreba paliv pro elektroenergetiku a teplarenstvi je uvedena
na obr. 8.

Elektroenergetika
The Electricity Industry

arising rather in the route determination than in finances. A serious
issue might also be the economic side of the transition to new fuels.
The problem might be not only with the price of natural gas itself,
which is more costly than brown coal, but also with investments.

All these factors will find their reflection in the price of heat with all
impacts on the population, which will thus bear not only these direct
consequences but also the impacts of prices of electricity generated
from gas, which will be felt in all sectors of the economy. Maintaining
the limits would mean that around the year 2022 the mining would
finish in the CSA site. The failure to reach the cancellation of limits on
the Bilina mine will also threaten the operation of the generating unit
in Ledvice that is being built just now.

In the long-term horizon, problems with provision of hard coal may
also occur. Even though the end of operation of the Détmarovice
power plant — the major hard coal consumer — is expected, the
domestic hard coal mining will be gradually diminishing. In case the
substitution for brown coal is sought in hard coal, a part of hard coal
would have to be imported, with the volume of hard coal imports
increasing over the time. The construction of any major hard coal
fired system power source would presuppose the consideration that
all fuel would come from imports and would be purchased at world
hard coal markets, this means also from overseas. In this context
one should make note about the existence of the reserved Frenstat
deposit, with its relatively large reserves. Possibility of hard coal
usage from this area is negatively accepted by local residents.

An important issue is securing the needed natural gas. Natural
gas must be considered as import fuel, as its domestic extraction
covers only about 2% of its consumption. Although the capacity
of the transport system does not appear as the limiting element,
the more serious issue might be the price of natural gas and its
commercial provision. The removal of disproportions in the energy
balance, in particular before the end of the period in 2040, would
require the installation of a considerable volume in steam-gas
sources. These sources would be sources intended for the supply of
energy, not just for the provision of ancillary services.

In order to achieve a markedly higher share of biomass in the
generation of electricity and central heat in comparison with the
current state, steps would have to be taken toward growing it
on a commercial scale. That means, however, a sort of system
intervention. On the contrary, Czech Republic has a non-negligible
potential for the generation of electricity and central heat in the
incineration of communal waste, both biologically degradable and
other types. In this regard, Czech Republic falls behind a number
of developed European countries. The most pronounced problem
consists in a general resistance of the population and of local
administration.

Fuel consumption in electricity and heating industry is shown on
Fig. 8.
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OBR. 8 SPOTREBA PALIV PRO ELEKTROENERGETIKU A TEPLARENSTVi

FIG. 8 FUEL CONSUMPTION IN ELECTRICITY AND HEATING INDUSTRY
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CR m4 oproti jinym zemim EU vyhodu v tom, e je producentem
uranového koncentratu. Roéni téZba, jez pokryje vyrobu asi 250
tun polotovaru (Zlutého kolace), se vyplaci a zarucuje hornickou
kontinuitu. Rozhodujici podil téZby pfipada na dil Rozna

na Zdarsku. Objem zasob na loZisku Ro#n4 je v8ak do budoucna
limitovany a bylo by vhodné uvaZovat o otevieni nékteré

z perspektivnich lokalit (napf. Brzkov a Horni Vé&Znice). Za rezervu
Ize povaZzovat rozsahlé zasoby uranové rudy v severni ¢asti
Ceské kiidové panve. Celkové je evidovanych 135 tisic tun zasob
uranu, coZ je mnoZzstvi, které by pokrylo potfeby Seské jaderné
energetiky na desitky let.

Vystavba novych jadernych zdroji a prodlouZeni Zivotnosti
stavajicich jadernych elektraren by do budoucna mohla resit
ubytek velkych hnédouhelnych zdrojl, které by v kazdém pripadé
musely ukonéit svij provoz v disledku pfirozené se snizujicich
zasob hnédého uhli. Nefesi se tim ale otazka teplarenstvi, kde
néhrada bude muset byt hledéana v zemnim plynu, v omezeném
rozsahu v ¢erném uhli, pfipadné v dalSich palivech. Existuje
potencidl pro dodavku tepla do systému centralizovaného
zasobovani teplem z jadernych elektraren, coz by mohlo fesit
napt. otazku zasobovani Brna a Ceskych Budgjovic.

Environmentalni aspekty provozu a rozvoje
ES CR

Ve stiednédobém horizontu se predpoklada takovy rozvoj
a provoz zdroju, ktery bude odpovidat vydanym platnym
emisnim smérnicim. Stfednédoby horizont Ize charakterizovat
vyznamnym meziroénim snizovanim v8ech druh(i emisi, pfi¢emz
k nejvyznamnéj§imu snizeni dochazi na zacéatku a konci obdobi
(k roku 2022). Tato situace je zptsobena jak poklesem vyroby
elektfiny z hnédého uhli (vlivem sniZujici se ro&ni disponibility
hnédého uhli pro elektrarny) a nutnosti dodrzet emisni stropy,
tak postupnym zlepSovanim parametrd odloucéeni Skodlivin

na zdrojich).

Dlouhodoby horizont: V obdobi let 2023 az 2036 Ize
odekavat jiz jen mirny pokles, pfipadné stagnaci, produkce emisf
kodlivin a CO,. Nejvy$si objemy Ize oéekavat u varianty Uhelné,
kde se pocita s vyuzitim uhli za tzemné-ekologickymi limity.

V letech 2037 az 2040 je opét vlivem rozdilného zdrojového
mixu pouzitého v jednotlivych variantach riizna produkce emisi,
ale spolecny je trend vyraznéjSiho poklesu TZL, SO,, NO, a CO,
k roku 2038 vlivem vyrazovani retrofitovanych hnédouhelnych
zdrojli a doplnéni vykonové bilance o zdroje na zemni plyn.
Vyjimku tvofi varianta Uhelnd, kde dochazi k instalaci novych
blok na dovozové ¢erné uhli, coz vede k navySeni vSech

druh( emisi. Pfedpokladany vyvoj vybranych emisi v oblasti
elektroenergetiky je pro jednotlivé varianty uveden na obr. 9.

Elektroenergetika
The Electricity Industry

Compared to other countries, the Czech Republic has the advantage of
being a producer of uranium concentrate. Annual extraction, which covers
the production of about 250 tonnes of uranium (yellowcake), is profitable
and guarantees the continuity of mining. A significant proportion of mining
falls to the mine Rozna. Nevertheless, the volume of reserves in the Rozna
deposit is limited for the future, and it would be appropriate to consider
opening one of the promising sites (e.g. Brzkov and Horni Vé&Znice).

The extensive reserves of uranium ore in the northern part of the Czech
Cretaceous Basin can be considered as reserve. 135 thousand tonnes of
uranium is recorded, which is an amount that would cover the needs of the
Czech nuclear energy industry for decades.

The construction of new nuclear sources and the extension of the
operation life of the existing nuclear PPs could in the future solve the
decline of large brown coal firing sources which would have to be
decommissioned anyway as a consequence of naturally decreasing brown
coal deposits. This, however, does not solve the issue in the heating
industry, where the brown coal replacement will have to be sought in
natural gas, in a limited range also in hard coal and eventually in other types
of fuel. Nuclear PPs have a potential for supplies of heat to centralized
heating systems, which could solve the problem of supplies of heat e.g. to
Brno and Ceské Budgjovice.

Environmental Aspects of the CR PS Operation
and Development
The situation in the medium-term horizon assumes such
a development and operation of power sources, which will correspond
with the published valid emission directives. Medium-term horizon can be
characterized by a major annual rate of decrease of all types of emissions;
the most important reduction occurs at the beginning and at the end of
the period (as of the year 2022). This situation is brought about by the
decrease of the production of electricity from brown coal (due to the
diminishing annual availability of brown coal for power plants), by the need
to meet emission limits and by a gradual improvement of parameters of the
separation of pollutants in sources.

Long-term horizon: In the period 2023-2036 just a moderate
decrease or stagnation of the emission of harmful substances and CO,
is expected. The largest volumes are expected in the Coal variant, which
counts with the availability of coal behind the mining limits. The period
2037-2040 exhibits again — due to a different source mix used in individual
variants — a different production of emissions; however, a common trend
is the more pronounced decrease of solid pollutants, SO,, NO, and
CO, as of 2038. This decrease is caused by the decommissioning of
retrofitted brown coal firing power sources and by the completion of the
power balance with natural gas firing power sources. The Coal variant is
an exception; this variant counts on the installation of new generating units
firing imported hard coal, which in turn brings about an increase of all sorts
of emissions. Anticipated development of selected emissions in electricity
industry is documented per each variant on Fig. 9.
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OBR. 9 PREDPOKLADANY VYVOJ VYBRANYCH EMISi V OBLASTI ELEKTROENERGETIKY

FIG. 9 ANTICIPATED DEVELOPMENT OF EMISSIONS IN THE ELECTRICITY INDUSTRY
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Ceska energetika se do roku 2020 nebude pravdépodobné
potykat s nedostatkem povolenek vyhrazenych pro energetiku

a splni zavazné cile. Je tfeba zdlraznit, Ze pouze mensi cast
povolenek bude vyrobcim pfidélena zdarma a zbytek potrebnych
povolenek budou muset nakoupit v aukcich nebo vyuzit
pfipadného prebytku z druhého obdobi EU-ETS. Vyraznéjsi
dopad povolenek na provoz nelze o&ekavat vzhledem k jejich
ocekavané nizké cené do roku 2020. Po roce 2020 neni pro
energetiku dosud stanoven zadny zavazny ramec dal$iho
snizovani emisi sklenikovych plynd. Panuje vyrazna nejistota
ohledné budoucich stanovenych zavazkd na omezeni emisi
sklenikovych plynl a vysledné ceny povolenek, ktera prakticky
znemoZnuje provést investorim strategicka rozhodnuti o vystavbé
novych zdroji. Jednim z méla dokumentt, z néhoz Ize vyvozovat
mozné budouci zavazky na sniZzovani emisi, je Roadmap 2050.
Pokud bude dalsi snizovani emisi probihat v souladu s timto
dokumentem, mdZe se situace v pomérné snadné dostupnosti
povolenek pro energetiku rychle zménit, jak naznacuje obr. 10.
Ambice v oblasti redukce emisi jsou v tomto dokumentu znaéné
vysoké a jejich pripadna realizace zatim spiSe nejasnd. Analyzy
naznaduji, Ze ve vybranych variantach (Uhelnd, Nizka spotteba)
se miZou nékteré subjekty jiz od roku 2025 potykat s problémy
pfi jejich obstaravani. Nejpozdéji rokem 2028 Ize obdobny
problém indikovat ve v§ech variantach. Do roku 2030 bude
nejspiSe mozné pokryt ocekavané deficity povolenek z prebytkl
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Up to the year 2020, the Czech electricity industry will probably
not encounter a shortage of emission allowances set aside for the
electricity industry and it will meet the binding targets. Here it is
necessary to emphasize, that only a smaller portion of emission
allowances will be assigned to producers free of charge and that
the producers will have to purchase the rest of needed emission
allowances in auctions or make use of eventual excess of emission
allowances from the second period of the EU Emission Trading
System. A more pronounced impact of emission allowances on the
operation of the Czech PS cannot be expected in view of their — as
expected — low prices up to 2020. After the year 2020, the electricity
industry has no binding framework of further reduction of emissions
of greenhouse gases. There is a strong uncertainty regarding the
future commitments for the restrictions of emissions of greenhouse
gases and also regarding the resultant prices of emission allowances,
which practically make it for investors impossible to reach strategic
decisions about the construction of new sources. One of the few
documents, which allow inferring future possible commitments

for the reduction of emissions, is the Roadmap 2050. If a further
reduction of emissions follows in agreement with this document,
the relatively effortless availability of emission allowances for the
electricity industry may quickly change (Fig. 10). Ambitions in the
reduction of emissions are in this document relatively high and
their eventual implementation is up to now rather unclear. Analyses
indicate that in selected variants (Coal, Low consumption) some
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vytvofenych do roku 2025 (2028), nicméné po tomto datu jiz subjects may encounter as early as from the year 2025 problems
nikoliv a bude patrné nutné pristoupit bud k vyraznému omezeni with a procurement of allowances. The latest in the year 2028,
provozu zbyvajicich uhelnych elektraren, nebo k rozsédhlému similar problems will arise in all variants. Up to the year 2030 it will
programu omezeni emisi CO, vhodnou technologii. probably be possible to cover the expected deficits of allowances

from surpluses established by the year 2025 (2028), yet after this
date this will be no more possible. Probably, it will be necessary to
start with marked restrictions of the operation of remaining coal PPs,
or with an extensive program of the reduction of CO, emissions by
means of a suitable technology.

OBR. 10 SROVNANi OCEKAVANE PRODUKCE CO, S MOZNOU ALOKACi PRO ENERGETIKU
V LETECH 2020-2040

FIG. 10 COMPARISON OF THE ANTICIPATED PRODUCTION OF CO, WITH THE POSSIBLE
ALLOCATION (2020-2040)
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Provoz a rozvoj elektrickych siti Operation and Development of Electric
Strednédoby horizont: Rozvoj siti odpovida klasickému pojeti Networks
rozvoje ES s dlirazem na centralni Glohu PS véetné odpovédnosti Medium-term horizon: The development of networks corresponds
za provoz ES. Rozvoj siti je charakteristicky postupnou obnovou to the classic concept of the TS development with the focus
dozivajicich prvkl siti vSech napétovych hladin, vystavbou vedeni on central task of the system including the responsibility for the
v novych koridorech pro vyvedeni vykonu novych jadernych blokd operation of the Czech PS. The development of networks is
a feSenim problému nepléanovanych prenost na mezistatnich characterized by a gradual renewal of ageing elements of networks
profilech. Do roku 2020 se pfipravuje vystavba 507 km novych at all voltage levels, construction of lines in new corridors for

vedeni 400 kV, z ¢ehoZ 224 km bude realizovano zdvojenim linek connection of new nuclear units and a solution of the problem of

ve stavajicich koridorech. unplanned power flows at international profiles. Till 2020, we prepare
construction of 507 km of new 400 kV lines of which 224 km will
involve doubling of lines in the existing corridors.
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Dlouhodoby horizont: Rozpéti nazorli na koncepci rozvoje siti
Ize charakterizovat od klasického pojeti zaméreného na centrélni
ulohu silné prenosové sité s velkymi zdroji az po vyrazny

odklon k mens§im samostatnym a bilanéné vyrovnanym sitim

s témér autonomnim fizenim. Pfedpoklada se koncepéni rozvoj
PS s postupnym Gtlumem systému 220 kV a jeho néhradou,
posilovani mezistatniho propojeni a postupna zména charakteru
provozu siti s ohledem na rozvoj decentralizované vyroby,
akumulace a elektromobility. Do roku 2030 by mélo pfibyt dalSich
722 km novych vedeni PS, z éehoZ 634 km bude provedeno
zdvojenim vedeni 400 kV ve stavajicich koridorech.

Konkrétni rozvoj siti a posilovani pfislusnych transformacnich
kapacit tak, jak jsou uvazovany ve stfednédobych rozvojovych
planech provozovateld siti, odpovida poZzadavkim a potfebam
na zabezpeceni budouci spotreby a vyvedeni vyroby zdrojl. Pro
zabezpedeni spolehlivého provozu prenosové soustavy je tfeba
zajistit obnovu stavajicich dozivajicich prvki PS a vybudovat
nova vedeni predevsim pro zabezpe&eni vyvedeni novych zdrojl.
Rozvoj transformacni vazby PS/110 kV je do znacné miry vazan
na rozvoj ¢i Utlum zdrojd v distribuénich sitich. Na jedné strané
rozvoj decentralni vyroby sniZuje potrebu posilovani transformacéni
vazby PS/DS, na druhé strané odstavovani doZivajicich zdrojl
v DS vyvolava potrebu jejich ndhrady transformacni vazbou
z PS. Instalace zafizeni PST na preshrani¢nim profilu 400 kV
Hradec—R&hrsdorf jako opatieni k omezeni neplanovanych
pretokd vykonu ohroZujicich spolehlivost provozu prenosové
sité se jevi jako opodstatnéné. Toto technické opatreni
umozni zachovani mezistatniho propojeni a sou¢asné omezeni
velikosti transportovaného vykonu na pfijatelnou mez. Rostouci
zastoupeni zdrojd rozptylené vyroby méni dosavadni charakter
provozu distribu¢nich siti a klade vy$si naroky na jejich fizeni.

V ramci sitovych vypoctd bylo testovano zvysené nasazeni
zdrojli rozptylené vyroby na hladinach vn a nn. Ve vzdalené&jsim
Sasovém horizontu ovlivni provoz siti také rozvoj elektromobility.
Zajisténi téchto pozadavki si vyzada nezanedbatelné investice
nad rdmec v soudasnosti pfipravovaného rozvoje siti. Upravy

a nezbytné investice potrebné pro zajisténi novych pozadavki
bude nutné provést na strané siti (distributort), na strané zdroji
(vyrobcd) i na strané spotiebitelt (akumulace, Fizeni spotfeby).
P¥i zavadéni novych technologii se doporuduje vénovat pozornost
jejich testovani v ramci pilotnich projekt( a zajistit spolehlivost
pfi pfenosu a spravé dat. Nezbytny je rovnéz odpovidajici
legislativni ramec pro aplikovani novych technologii. Obtizné

a zdlouhavé povolovaci procesy pfi pfipravé liniovych staveb
vyrazné prodluzuji dobu pro jejich realizaci. Je treba v maximalni
mife vyuzit koridor( a tras stévajicich vedeni a uplatiiovat i nové
technologie pro zvySeni pfenosovych schopnosti sitovych
prvkd. Rozvoj a vystavba novych sitovych prvki jsou beze zmén
legislativniho zazemi na jejich podporu omezené.

Long-term horizon: Opinions regarding the concept of the
development of networks range from a classic concept based on
the central task of a strong transmission network with large sources
up to a marked deflection toward smaller and power balanced
networks with an almost autonomous control. An implementation of
a conceptual development of the transmission network is expected,
with a gradual retirement of the 220 kV system and with its
replacement, with the strengthening of international interconnections
and with a gradual change of the character of the operation of
networks with regard to the development of decentralized generation,
accumulation and electric vehicles. Till 2030, other 722 km of new
TS lines shall be provided of which 634 km will involve doubling of
lines in the existing corridors.

The particular development of networks and the strengthening
of the corresponding transformation capacities in the manner, which
is anticipated in medium-term plans of development by network
operators, corresponds to the requirements and needs to secure the
future consumption and connection of sources. Securing a reliable
operation of the transmission network requires the renewal of existing
TS elements coming closer to the end of their operation life and the
construction of new lines primarily for connection of new sources.
The development of the transformation bound between TS/110 kV
system is to a considerable extent linked to the development or
retirement of power sources in distribution networks. On one hand,
the development of decentralized generation lowers the need to
strengthen the transformation capacity TN/DN; on the other hand,
the decommissioning of retiring sources in the distribution network
brings about the need for their replacement by the transformation
capacity from the transmission network.

The installation of the phase-shifting transformer at the cross-
border 400 kV profile in Hradec — Rohrsdorf as a measure to
restrict unplanned excessive power flows, endangering the
reliability of the operation of the transmission network, appears
to be justified. This technical measure will allow maintaining the
interstate connection and, at the same time, limiting the magnitude
of transported power to an acceptable limit. The increasing share
of distributed generation sources changes the character of the
operation of distribution networks and sets higher requirement on
their management. Higher utilization of distributed generation on
HV and LV levels was tested in network calculations. In the more
remote horizon, the operation of networks will also be affected by
the development of electric vehicles. Securing these requirements
will demand non-negligible investments in excess of the framework
of currently prepared development of networks. Modifications and
necessary investments needed in order to secure new requirements
will have to be carried out on the side of networks (distributors),
on the side of sources (producers) and on the side of consumers
(accumulation, consumption management). When introducing new
technologies, attention should also be paid to their testing within
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Ptipravovany rozvoj prenosové sité ES CR v&etné uvaZovanych the framework of pilot projects and to securing the reliability in the
zamérd na vystavbu dalSich pfenosovych prvki je uveden na process of data transfer and management. It is also necessary to
obr. 11. establish the corresponding legislative framework for the application

of new technologies. Difficult and time-consuming authorization
processes in the preparation of line constructions make the time for
their completion substantially longer. It is necessary, in the maximum
possible extent, to make use of corridors and routes of existing lines
and also to apply new technologies for the increase of transmission
capacities of network elements. The development and construction of
new network elements, without changes of the supporting legislative
background, is seriously limited.

The prepared development of the CR PS transmission network
including intentions to construct more transmission elements is
shown on Fig. 11.

OBR. 11 ROZVOJ PRENOSOVE SITE CEPS
FIG. 11 DEVELOPMENT OF THE CZECH TRANSMISSION SYSTEM CEPS

| iz BABYLON
STEJOVICE
Rofrsdor

50Hertz

Nové TR 400 kV/
New TR 400 kV
Liskovec

E_Xﬁ TYNEC / PSE
OPOCINE! Dobrzen
‘% HORNI s
20 ZIVOTICE S J fi
I_A
461
E— (Isxoved ,qu
TENNETR, N Jl%
{ Z&mér na novou l:/‘d
Intention for new 4
TR 400 kV Rohatec

—

=
T |

[
staveice ||]]] L
\ Zdvojeni vedeni
=< Doubling of line

3 Slavétice-Dasny

a\ 1

Zamér na vedeni
Intention for line
400 kV

Zamér na posileni propojeni Otrokovice-Bosaca (SK)

Intention for strengthening
400 kV Slavétice-Sokolnice

Zamér na vedeni
Intention for line
400 kV

Zamér na posileni propojeni
Intention for strengthening N
Sokolnice-Bisamberg 400 KV Otrokovice-Rohatec

=== Pfipravované nové vedeni PS * Planned new line in TS e Nové vedeni PS v novém koridoru ¢ New line in TS in new corridor - Pfipravovany novy zdroj do PS « Planned new source connected to TS

OTE, a.s. Expected Electricity and Gas Balance Report

33



Elektroenergetika
The Electricity Industry

Ekonomické faktory provozu a rozvoje ES
Stfednédoby horizont: Ve stfrednédobém horizontu do roku
2020 se o¢ekava postupna stabilizace evropského trhu
s elektfinou i trhu s emisnimi povolenkami. Budou dokon&eny
investice do rozestavénych bloku (elektrarna Ledvice) a mize
dojit k zahajeni investic do dostavby JE Temelin. Aktudlni
ceny elektfiny na trhu jsou v souc¢asné dobé na velmi nizké
urovni, ktera je zpisobena z velké ¢asti objemem dotovanych
obnovitelnych zdroji s prednostnim pravem pfistupu. Nejvyraznéji
se ve stfedoevropském regionu projevuje dopad podpory OZE
na ceny elektfiny v Némecku a zprostiedkované, pres vzajemnou
provazanost trhd, i v okolnich zemich. Svij podil na nizké cené
elektfiny ma i nizka cena povolenek a celosvétovy pokles
ceny uhli. V ocekavaném vyvoji cen dlouhodobych kontraktd
v jednotlivych zemich regionu do roku 2020 postupné dochazi
k jejich sblizovani. Nékteré zakladni relace platné dnes, napf.
deficitni charakter Madarska s regionalné vyssi cenou nebo
naopak silné propojeny a vyrobné prebytkovy Eesko-slovensky
trh, vSak zdstavaji zachovany. Do roku 2020 Ize oéekavat pouze
mirné narlsty cen (okolo 10 %). Situaci se sou¢asnymi nizkymi
cenami nelze v dlouhodobém vyhledu povazovat za stabilni
a udrzitelnou. MiiZe vést k omezeni az tplnému zastaveni
vystavby novych konvenénich zdrojd. Uréujicim trznim prvkem
ceny silové elektfiny je cena roéniho pasma (roéniho baseloadu).
V posuzovaném obdobi tato hodnota nejprve stagnuje na drovni
900 K&/MWh (36 EUR/MWHh) a teprve od roku 2017 pozvolna
vzriistd az na 1 000 K&/MWh (40 EUR/MWh) v roce 2020.
Ocekavany trend vyvoje ceny elektfiny, diky propojeni trh,
prakticky vyhradné sleduje cenové trendy na némecké burze.
V Ceské ES postupné dochazi k odstranéni nerovnovéhy mezi
primérnou ro¢ni cenou baseloadu na burze a priimérnou ro¢ni
cenou na dennim trhu (spotu). SniZeni koncové ceny elekifiny
pro spotiebitele Ize ocekévat od roku 2014, Divodem je vyrazny
pokles ceny silové elektfiny na trhu s elektfinou a omezeni
poplatku na OZE u koncovych zakazniki. Silova elektfina se
na koncové cené elektfiny na hladiné nn pro rok 2014 podili
ze 44 %, poplatek za OZE z 15 9% a zbylé regulované slozky
koncové ceny tvofi 41%. Do budoucna Ize ocekavat tlak na dalsi
snizovani regulované slozky ceny ze strany ERU. Poplatek
za provoz OZE je legislativné omezen ¢astkou 495 K&/MWh
a zbyla ¢ast potfebné dotace na jejich provoz (tzn. 15,6 mld. K&)
bude uhrazena ze statniho rozpod&tu. V nejbliz§ich letech (do roku
2016) by tak mohla cena elektfiny pro koncové zakazniky jesté,
ale jen velmi mirné, klesnout. Pfedpoklad stagnace ¢i poklesu cen
pro koncové zékazniky mohou vyrazné zménit mozné kapacitni
platby, které budou pfirozené promitnuty do ceny elektfiny.
Dlouhodoby horizont: Obnova a rozvoj ES CR bude
v obdobi do roku 2040 zna&né investi¢né naro¢n4, jak je patrné
z obr. 12. Odhad celkovych investic na obnovu a rozvoj vyrobni
zakladny elektroenergetiky za celé obdobi 2014 az 2040

Economic Factors of the Operation and
Development of the Czech PS

Medium-term horizon: In the medium-term horizon, up to the year
2020, a gradual stabilization of the European market with electricity
as well as the market with emission allowances is expected.
Investments in generating units under construction (power plant
Ledvice) will be finalized and investments may start to flow in the
completion of the construction of the nuclear power plant Temelin.
The topical prices of electricity at the market are at the current time
at a very low level, which is to a major extent caused by the volume of
subsidized renewable sources with preferential right to access to the
network. The most marked impact in the Central European region is
exhibited by subsidies for RES. Affected are the prices of electricity
in Germany and, indirectly through the mutual interdependence of
markets, in other neighboring countries. The low price of emission
allowances and the world-wide decrease of the price of coal have
also their share in the low price of electricity. In the expected
development of prices of long-term contracts up to the year 2020,
differences between prices in individual countries tend to decrease.
Some basic features valid today, e.g. the deficient character of
Hungary with a regionally higher price or, on the contrary, densely
interconnected Czech-Slovak market with excess of generation stay,
however, maintained. Up to the year 2020, only a modest increase
of prices (about 10%) can be expected. The situation with current
low prices cannot be in the long-term outlook considered stable and
sustainable. Too low prices may lead to restrictions in or to complete
halting of the construction of new conventional power sources.

The decisive market element for the prices of electricity is the price
of the yearly band (yearly base load). In the period examined, this
value stays approximately constant at the level of 900 CZK/MWh
(836 EUR/MWh) and only from the year 2017 gradually increases up
to 1,000 CZK/MWh (40 EUR/MWHh) in the year 2020. The expected
trend in the development of the prices of electricity, thanks to mutual
interconnection of markets, follows almost exclusively price trends
at the German power exchange. In the Czech PS, the imbalance
between the average yearly price of base load at the power exchange
and the average yearly price at the day market (spot) is gradually
being removed. The decrease of the end price for consumers may
be expected from the year 2014. The reason is a marked decrease
of the price of electricity at the electricity market and the limitation

of the RES fee for end-use customers. The share of the price of
electricity alone in the final price of electricity at the low-voltage

level for the year 2014 makes 449%, the RES fee is 15% and the
remaining components of the final price, which are subjected to
price regulation, make 41%. A pressure toward a further decrease
of prices of regulated components will be — as expected — exerted
by the Energy Regulation Office (ERO). The fee for the operation of
RES is restricted by the law to the amount of 495 CZK/MWh and
the remaining part of the subsidies for their operation

(i.e., 15.6 billion CZK) will be paid by the state budget. In the
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se pohybuje v zavislosti na varianté rozvoje vyrobni zakladny

od 1,4 bil. K¢ do 2,8 bil. K&, coz dokumentuje fakt, ze skladba
rozvojové varianty ma velmi silny vliv na investi¢ni naro¢nost.
Kromé rozvoje vyrobni zakladny je nutno v obdobi 2014 az 2040
poditat s dal§imi 400 az 600 mld. K¢ do rozvoje prenosové

a distribuénich soustav, takze celkové investice do ES CR by

se pro fe$ené varianty mély pohybovat v rozmezi 1,6 (varianta
Nizka spotfeba) aZ 3,3 bil. K& (varianta Lokalni energetika). Nizsi
investice (pod 1 bil. K&) pro variantu Minimalni investice jsou
nereélné, nebot tato varianta je neprovozovatelna jiz v blizkych
Gasovych horizontech.

Elektroenergetika
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nearest years (up to the year 2016) the price of electricity for end-
use customers could further decrease, but only by just a little value.
Assumptions about the stagnation or the decrease of prices for end-
use customers can substantially change potential capacity payments,
which will be naturally reflected in the prices of electricity.
Long-term horizon: The renewal and development of the Czech
PS in the period of up to the year 2040 will be very demanding with
respect to investments (Fig. 12). An estimate of the total volume of
investments for the renewal and development of the Czech PS for
the whole period 2014-2040 is, depending on the variant of the
development of the generation base, in the range between
1.4 trillion CZK and 2.8 trillion CZK, which documents the fact that
the structure of the development variant has a very strong impact
on investment requirements. Apart from the development of the
generation base, about 400-600 billion CZK will be required in the
period 2014-2040 for the development of the transmission and
distribution networks, so that the total investments in the Czech
PS should range for variants analyzed from 1.6 trillion CZK (Low
consumption variant) to 3.3 trillion CZK (Distributed generation
variant). Minimal investments (below 1 trillion CZK) in case of
the Minimal investments variant are not realistic as this variant is
inoperable as early as in short time horizons.

OBR. 12 ODHAD INVESTIC DO VYROBNIi ZAKLADNY ES CR ZA OBDOBI 2014 AZ 2040 (NOMINALNI CENY)

FIG. 12 INVESTMENTS ESTIMATION IN THE SOURCE BASE OF THE CR PS IN 2014-2040 (NOMINAL PRICES)
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Srovnani variant rozvoje elektroenergetiky
V nasledujicich tabulkach je provedeno srovnani navrzenych
variant z rGznych pohledd. Tab. 5 ukazuje srovndni variant rozvoje
z pohledu vyvoje spotreby elektfiny, jeji vyroby a salda elektrizaéni
soustavy CR.

B Rozvoj
Development
Obnova
Restoration
Uhelna Nizka
Coal spotieba
Low

consumption

Comparison of Electricity Industry Variants
Following tables depict comparison of proposed variants from
different points of view. Tab. 5 shows the comparison of the
development variants in view of the electricity consumption, its
production and the CR power system balance.
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TAB. 5 SROVNANI VARIANT ROZVOIJE - VYVOJ SPOTREBY, VYROBY A SALDA ES CR MEZI ROKY 2012-2040

TAB. 5 COMPARISON OF THE DEVELOPMENT VARIANTS - DEVELOPMENT OF THE CONSUMPTION,
PRODUCTION AND THE CR PS BALANCE BETWEEN 2012 AND 2040

SPOTREBA
CONSUMPTION

Referencni B Referencni rozvoj ekonomiky, demografie a uplatnéni ispor

B TNS v roce 2040

B NavySeni oproti roku 2012 o 14 TWh (+24 %)

B Spotreba elektromobilti ve vysi 1,9 TWh
Reference m Reference economic and demographic development and application of savings

B DNC in 2040: 72.7 TWh

B Compared to 2012 increase by 14 TWh (+249%)

B Electric cars consumption amounting to 1.9 TWh
Uhelna B Spotieba elektiiny stejna jako v Referenéni varianté
Coal B Same as in the Reference variant
Plynova B Spotreba elektfiny stejna jako v Referenéni varianté
Gas ® Same as in the Reference variant
Jaderna B Spotieba elektfiny stejnd jako v Referenéni varianté
Nuclear B Same as in the Reference variant

Obnovitelné

droje
Al B Same as in the Reference variant
Renewable
Sources
Nizka ® Nizky rozvoj ekonomiky, demografie a vy$si uplatnéni Gspor
spotieba B TNS v roce 2040: 64,7 TWh
= NavySeni oproti roku 2012 0 6 TWh (+10%)
B Spotieba elektromobilti ve vysi 0,7 TWh
Low B | ow economic and demographic development, higher application of savings

Consumption

B Spotreba elektriny stejnd jako v Referencni varianté

®DNC in 2040 64.7 TWh
B Compared to 2012 increase by 6 TWh (+10%)
B Electric cars consumption amounting to 0.7 TWh

Lokalni B Spotieba elektiiny stejna jako v Referendni varianté
energetika . .
9 B Same as in the Reference variant
Distributed
Generation
Minimalni B Spotreba elektfiny stejna jako v Referenéni varianté
ENESHES B Same as in the Reference variant
Minimum
Investments

BRUTTO VYROBA, SALDO ES
GROSS PRODUCTION, PS BALANCE

2040
® Vyroba brutto: 78,2 TWh
® Saldo ES CR:

6,2 TWh (import)

2040
® \/yroba brutto: 73,5 TWh
® Saldo ES CR:

11,1 TWh (import)

2040
® \/yroba brutto: 79,1 TWh
® Saldo ES CR:

5,4 TWh (import)

2040

= \/yroba brutto: 88,7 TWh

m Saldo ES CR: 3,8 TWh
(export)

Varianta kalkulovana jen

do roku 2028

® \lyroba brutto: 61,6 TWh
(2028)

® Saldo ES CR: 16,1 TWh
(import)

2040
B /yroba brutto: 63,1 TWh
® Saldo ES CR:

10,9 TWh (import)

2040

u Vyroba brutto: 78,6 TWh

® Saldo ES CR: 7,0 TWh
(import)

Varianta kalkulovana

jen do roku 2029

® Vlyroba brutto: 70,3 TWh
(2029)

® Saldo ES CR: 8,8 TWh
(import)

2040

B Gross production: 78.2 TWh

B CR PS balance: 6.2 TWh
(import)

2040

B Gross production: 73.5 TWh

B CR PS balance: 11.1 TWh
(import)

2040

B Gross production: 79.1 TWh

® CR PS balance: 5.4 TWh
(import)

2040

B Gross production: 88.7 TWh

B CR PS balance: 3.8 TWh
(export)

The variant is only calculated

till 2028

B Gross production: 61.6 TWh
(2028)

B CR PS balance: 16.1 TWh
(import)

2040

B Gross production: 63.1 TWh

B CR PS balance: 10.9 TWh
(import)

2040

B Gross production: 78.6 TWh

B CR PS balance: 7.0 TWh
(import)

The variant is only calculated

till 2029

® Gross production: 70.3 TWh
(2029)

B CR PS balance: 8.8 TWh
(import)

Obr. 13 aZ 18 spolu s komentari shrnuji srovnani variant rozvoje
provoznich i investi¢nich. Vodorovné Servené ary uvadséji

stav v roce 2012, svislé ¢ary s uvedenymi hodnotami ukazuiji
meze rozvoje. Pro srovnani jsou uvedeny ty varianty, které byly
analyzovany v horizontu roku 2040. Varianty Obnovitelné zdroje,

Fig. 13 to 18 and the comments sum up the comparison of the
electricity industry development variants in terms of the most important
balance, operational and investment quantities. The red horizontal lines
mark the status in 2012; vertical lines accompanied with values show
the development limits. The comparison only shows the variants that
were analysed in the time horizon till 2040. The Renewable Sources
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resp. Minimalni investice, byly vyhodnoceny jako neprovozovatelné  and Minimum Investments variants were assessed as inoperable
bez dalSich uprav, a to od roku 2029, resp. 2030. without further investments from 2029 and 2030.

OBR. 13 VYROBA ELEKTRINY - TUZEMSKA BRUTTO VYROBA (STAV ROKU 2040)
FIG. 13 ELECTRICITY PRODUCTION - GROSS DOMESTIC PRODUCTION (IN 2040)
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Referencni Uhelna Plynova Jaderna Nizka Lokalni
Reference Coal Gas Nuclear spotieba energetika
Low Distributed
= Vyjma varianty Jaderné ostatni zahrnuji vyrazny pokles tuzemské = All the variants (except for the Nuclear variant) include
brutto vyroby souvisejici zejména s vyraznym sniZzenim exportu a significant decline in gross domestic electricity production,
(u varianty Nizka spotfeba rovnéz s nizsi spotiebou) a v zavéru mainly related to a significant decrease in exports (in the Low
obdobi dokonce s importnim saldem ES. Consumption variant, power consumption is also lower) and at
= Jadernd varianta (prakticky az do roku 2036 i Referenéni) the end of the period even with import balance of PS.
zachovava uroven brutto vyroby, nebot pocita s exporty = The Nuclear variant (and the Reference variant practically until 2036)
i v horizontu roku 2040 (cca 4 TWh ro&né) a disponuje doasné maintains the level of gross production to the year 2040 because it
prebytkem vykonu vlivem instalace velkych jednotek JE. allows for exports (circa 4 TWh a year) and has a temporary surplus of

power due to the installation of large NPP units.

OBR. 14 PODIL VYROBY OZE NA BRUTTO SPOTREBE ES CR (STAV ROKU 2040)
FIG. 14 SHARE OF RES IN GROSS CONSUMPTION OF CR PS (IN 2040)
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Referencni Uhelna Plynova Jaderna Nizka Lokalni
Reference Coal Gas Nuclear spotieba energetika
Low Distributed
= VSechny rozvojové varianty predpokladaji relativné vyrazné = All development variants assume a relatively significant increase
navySeni podilu OZE na brutto spotfeb& CR; nejméné in the share of RES in the gross consumption of the Czech
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vyrazny je podil u varianty Jaderné, v tésném zavésu Plynové,
Uhelné a Referencni.

= Vyraznéj$i navySeni u varianty Nizk4 spotieba je dano nizs§i
brutto spotiebou, nikoliv vy$si vyrobou z OZE.

= Ve varianté Lokalni energetika je predpokladan velmi vyrazny
nérist zejména FVE ve formé rozptylené vyroby na Grovni
nizkého napéti.

Republic; the least significant proportion is in the Nuclear
variant, closely followed by Gas, Coal and Reference variants.
A more significant increase in the Low Consumption variant is
due to lower gross consumption rather than higher production
from RES.

In the variant Distributed generation is a very significant
increase, especially in PV in the form of dispersed production at
low voltage levels.

OBR. 15 SKLADBA VYROBNI ZAKLADNY ES CR (STAV ROKU 2040)

FIG. 15 STRUCTURE OF THE PS PRODUCTION BASE IN THE CZECH REPUBLIC (IN 2040)

10

Instalovany vykon « Installed capacity (GW)

| uni Zemni plyn
Coal . Natural gas
Jadro Voda
2
. Nuclear Hydro
. OZE
0 RES
Referencni Uhelna Plynova Jaderna Nizka Lokalni
Reference Coal Gas Nucl potieb tika

= Srovnani ukazuje skladbu vyrobniho mixu na trovni
instalovanych vykond.

= Ze srovnani je dobre patrny charakter a rozdilnost jednotlivych
variant, kde je na prvni pohled patrnd vyluénost varianty
Uhelné, Jaderné, a zejména varianty Lokalni energetika.

= Zejména varianta Lokalni energetika se snazi ukazat, jak
by mohla soustava fungovat pro pfipad maximalni mozné
penetrace decentralnich zdroju (zejména mikrokogenerace
a FVE), zapojenych do maloodbéru podnikatelli a obyvatelstva.

Low Distributed

The comparison shows the composition of the production mix at
the level of installed capacity.

From the comparison there is evident the character and diversity
of the various variants, where the distinctiveness of the Coal,
Nuclear and, in particular, Distributed gen. variants is apparent
at first glance.

In particular the Distributed gen. variant is an attempt to show
how the system could operate in the event of the maximum
possible penetration of decentralized sources (especially micro-
generation and PV), involved in commercial and household
sector.
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OBR. 16 INVESTICE DO VYROBNi ZAKLADNY ES CR (KUMULATIVNE MEZI ROKY 2012 A 2040)
FIG. 16 INVESTMENT IN THE CR PS PRODUCTION BASE (CUMULATIVELY IN 2012-2040)
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Referencni Uhelna Plynova Jaderna Nizka Lokalni
Reference Coal Gas Nuclear spotieba energetika
Low Distributed
= Varianty jsou zna¢né diferencované v mnozstvi i G¢elu = Variants differ significantly in the quantity and purpose of
potrebnych investic. investments.
= Nejvyssi investice si vyZzad4 rozvoj dle varianty = The largest investment will be required for development for the
Lokalni spotfeba, ve které pljde zejména o investice Local Consumption variant, in which commercial and households
do mikrokogenerace a FVE u podnikatel(i a v domacnostech. sector will mainly invest in micro-CHP and PV.
= Do rozptylenych vyrobnich jednotek budou investovat samotni = End customers will invest in dispersed production units.
koncovi odbératelé. = For other variants it will be necessary to invest mainly in the
= U ostatnich variant bude nutno investovat zejména do obnovy restoration and development of large production units.

a rozvoje velkych vyrobnich jednotek.

OBR. 17 VYKONOVA DOSTATECNOST ES CR DLE METODIKY ENTSO-E (STAV ROKU 2040)
FIG. 17 CAPACITY SUFFICIENCY OF THE CR PS BY THE ENTSO-E METHODOLOGY (IN 2040)
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consumption generation
= VSechny varianty se vyznaduji poklesem volné vykonové = All the variants are characterized by a decrease of available
kapacity, az jejim deficitem, patrné nejvice k zavéru generating capacity, even to a deficit, visible mostly toward the
horizontu, coZ souvisi s malym prebytkem pohotového end of the period, which is associated with a diminishing surplus
vykonu v ES. of available capacity in the PS.
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= Nejméné nepriznivé hodnoty dosahuje parametr pro variantu
Jadernou, ktera disponuje nejvy$s§im pohotovym vykonem.

= Vypocet ukazuje schopnost soustavy samostatné se vyrovnat
s vykonovou bilanci (dle metodiky ENTSO-E vypodet
nezahrnuje saldo, které miiZze v konkrétni situaci dorovnat
bilanci).

OBR. 18 EMISE CO, ES CR (STAV ROKU 2040)

= The least unfavourable value of this indicator is reached for the

Nuclear variant, which has the most available capacity.

= The calculation also shows the ability of the system to deal

with given production balance (the calculation according to
ENTSO-E does not include trade balance).

FIG. 18 EMISSIONS OF CO, BY THE CR PS (IN 2040)
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= VSechny rozvojové varianty pocitaji s vyraznym snizenim
emisi CO,,.

* |v pfipadé nejpfiznivéjSiho vyvoje jsou nicméné emise CO,
nad cili dokumentu EU Roadmap 2050.

= NejnizSich emisi nedosahuje varianta s nejvy$$im podilem
obnovitelnych zdroj (Lokalni energetika), ale varianta
Jadern4, kterou tak Ize doporucit jako nejméné rizikovou
vzhledem k poZadavkiim EU na sniZovani emisi sklenikovych

plynd.

Vybér zavérh z oblasti elektroenergetiky v hlavnich rysech shrnuje
tab. 6.

Low Distributed

= All development variants include a significant reduction in CO,
emissions.

= Even in the case of the most favourable developments, however,
CO, emissions exceed the target limits set by the EU Roadmap
2050.

= The lowest emissions are not achieved by the variant with the
highest share of renewable energy sources (Distributed gen.),
but by the Nuclear variant, which can therefore be recommended
as the least risky due to EU requirements to reduce greenhouse
gas emissions.

Selected conclusions of electricity industry in outline are summarized
by Tab. 6.

40

OTE, a.s. Zprava o o¢ekavané rovnovaze mezi nabidkou a poptavkou elektfiny a plynu



Elektroenergetika
The Electricity Industry

TAB. 6 VYBER HLAVNICH ZAVERU PRO OBLAST ELEKTROENERGETIKY

TAB. 6 MAIN SELECTED CONCLUSIONS OF ELECTRICITY INDUSTRY

Elektroenergetika Stiednédoby horizont (2014-2020)
Electricity industry Mid-term horizon (2014-2020)

ES stfedoevropského regionu Pokles vykonu klasickych zdroji o 10 GW a narist OZE
European power systems 040 GW (z toho 33 GW intermitentnich). Vystavba

klasickych systémovych zdroji bude probihat prevazné

v Némecku. Do roku 2020 je mozné udrZeni mirné
exportniho charakteru regionu.

Decrease in classic sources capacities by 10 GW

and increase in RES by 40 GW (33 GW of which is
intermittent). Building new classical system power sources
will be mostly in Germany. Moderate export type of balance
is possible until 2020.

Trh s elektfinou Investiéni nejistoty — ceny povolenek, vySe emisnich

Electricity market restrikci, dotacni politika OZE a s tim souvisejici cenova
hladina elektfiny. * Investment uncertainties — allowance
prices, emission restrictions, RES funding policies along
with electricity price level.

Poptavka po elektfiné v CR Poptavka po elektfiné bude ovlivnéna hospodarskym
Demand for electricity in the CR Utlumem. Kratkodobé predikce hospodarského vyvoje
jsou dale sniZovany. Odekava se obnoveni riistu spotfeby;
mezi roky 2013 a 2020 bude poptavka po elektiiné rast
primérnym meziroénim tempem 0,9 %.
Electricity demand will be affected by the economic
downturn. Short-term predictions of economic development
are further lowered. Consumption growth is expected,
electricity demand will grow annually on average by 0.9%
between 2013 and 2020.

Zdrojova zakladna ES CR Vzhledem k dochazejicim zasobam hnédého uhli bude

Power source base dochéazet ke zméné struktury stavajicich zdrojh. Prirlistky
budou pfedevsim u zdroji decentrélniho charakteru —
mikrokogenerace a FVE na stfechach.
Due to the dwindling brown coal reserves, structure of
existing sources will change. There will be an increase
in distributed generation — micro-CHP and PV on the
rooftops.

Provoz zdrojové zakladny ES CR  Provozuschopnost je s ohledem na zastoupeni klasickych

Czech power system operation zdroju dobra. Soustava je bilanéné prebytkova. Vyuziti
plynovych zdroji pro vyrobu elektfiny je nizké (jen pro
zélohu &i 8pickovy provoz). Spolehlivost soustavy odpovida
pozadované hodnoté.
The operability of the PS is, because of the presence of
classic thermal power sources, good. The PS permanently
exhibits an excess of the electricity balance. The use of gas
firing sources for the production of electricity is low (just
for reserve purposes or for peak operation). The reliability
of the system corresponds to the required value.

Dlouhodoby horizont (2021-2040)
Long-term horizon (2021-2040)

Nejvétsi ristovy potencidl u OZE (mimo vodnich), u vyroby
elektriny z fosilnich paliv klesajici trend. Pokles vykonu
klasickych zdroji 0 40 GW, s tim souvisejici importni
charakter regionu s negativnimi dopady do provozu
jednotlivych ES — nedostatecna vystavba regulujicich
zdrojli a sitové infrastruktury.

The biggest growth potential is in RES (excluding hydro),
decreasing course in electricity production in fossil
power plants. Decrease in classic capacities by 40 GW,
which means import type of ballace with negative impact
in individual power systems operability — inadequate
construction of regulatory power sources and network
infrastructure.

Rist cen elektfiny pro zakazniky, vysoka nejistota
budouciho vyvoje ceny povolenek, prohloubeni pozadavku
na snizovani emisi. * Electricity price for customers growth,
high uncertainty of future course of allowance prices,
deepen requirements on emission reduction.

Narist spotfeby elektfiny; hlavnim trendem je i pfes Uspory
dlouhodobé snaha CR piiblizit se vyspélym evropskym
statim. Oproti minulé verzi byly predikce snizeny z divodu
nové demografické projekce.

Increase in electricity consumption; despite the savings,
the main trend is long-term effort to bring CR near
advanced European states. Compared to the previous
version, predictions were decreased according to new
demographic projection.

Bude ubyvat tradi¢nich zdroji zakladniho vykonu, zejména
blok( vhodnych jednotkovych vykond, které jsou dnes
poskytovateli PpS, naopak budou pfibyvat spiSe obtizné
regulovatelné zdroje.

Traditional sources in source base will decline, mainly units
with suitable base capacities, that are nowdays providers
of ancilliary services. On the contrary, advances will be
done by sources that are rather difficult to regulate.

Provoz systémovych zdroji je vyrazné omezen snizujicimi se
moznostmi téZby hnédého uhli, jaderné elektrarny se musi
nové vice podilet na regulaci. Oproti soucasnosti se méni
skladba zdrojd, kdy na jedné strané vyrazné pribyva malych
a obnovitelnych zdroji (vétSinou neregulujicich), na druhé
strané skladba systémovych bloki smétuje k vy$Sim
jednotkovym vykonim.

The operation of system power sources is in this period
already substantially restricted by declining deposits of
brown coal; nuclear power plants must take a higher share
in power regulation. In comparison with the present time,
the structure of sources experiences changes. On one
side, the number of small and renewable sources (mostly
without the ability to participate in power regulation)
increases; on the other side, the structure of system
generating units shifts to higher unit capacities.

OTE, a.s. Expected Electricity and Gas Balance Report
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Elektroenergetika

Electricity industry

Zajisténi provozu ES CR palivy
Provision of the CR PS operation
with fuel

Environmentalni aspekty
Environmental aspects

Stfednédoby horizont (2014-2020)
Mid-term horizon (2014-2020)

Priibézné se budou snizovat zdsoby hnédého uhli, coz
bude znamenat postupné zhorSovani exportni schopnosti
ES CR. Dodavky tepla ze systémt CZT nebudou ohrozeny.
Shortage of brown coal supplies will continue to decline,
which will lead to gradual worsening the export possibilities
of CR PS. Heat supplies from district heating won't be
endangered.

Vyznamné meziro¢ni snizovani vS§ech druhl emisi
zplisobené jak poklesem vyroby elektfiny z hnédého

uhli a nutnosti dodrzet emisni stropy, tak postupnym
zlepSovanim parametr( odlouceni $kodlivin na zdrojich.
Rozvoj a provoz zdrojii odpovida Smérnici 2010/75/EU.
Significant annual decrease of all emissions is caused by
decline in electricity generation from brown coal along
with the necessity to maintain emission limits as well as
by continuous improvement of toxic substances isolation
in power sources. Development and operation of sources
corresponds to Directive 2010/75/EU.

Dlouhodoby horizont (2021-2040)
Long-term horizon (2021-2040)

Hnédé uhli bude chybét pro elektrarny i teplarny. Je to
dano pfirozenym doZivanim stavajicich loZisek a Gizemné-
ekologickymi limity. Nedostatek uhli ohroZuje dalsi vyvoj
sektoru teplarenstvi a ma dopad na celou energetiku.
There will be lack of brown coal for power plants and
heating plants. This is due to dwindling reserves of existing
sites and territorial-economical limits. Lack of brown coal
endanger further development of heating industry and has
an impact on power industry.

V obdobi 2023 az 2036 Ize ofekavat jiz jen mirny pokles,
pfipadné stagnaci, produkce emisi 8kodlivin a CO,.
Spolecny je trend vyrazngjsiho poklesu TZL, SO,, NO,

a CO, k roku 2038 vlivem vyfazovani retrofitovanych
hnédouhelnych zdrojii a doplnéni vykonové bilance o zdroje
na zemni plyn.

Moderate decline or even stagnation in toxic substances
and CO, may be expected in 2023-2036. There is

a common trend in significant decline of SPS, SO,, NO,
and CO, by 2038 due to the decomission of retrofitted
brown coal firing sources and by the completion of the
power balance with natural gas firing power sources.

Elektrickeé sité
Electrical networks

Doraz na centrdlni Glohu PS véetné odpovédnosti

za provoz ES. Rozvoj siti je charakteristicky obnovou
doZivajicich prvku siti vSech napétovych hladin, vystavbou
vedeni v novych koridorech pro vyvedeni vykonu novych
jadernych blokl a feSenim problému neplanovanych
prenosli na mezistatnich profilech.

An emphasis is put on central task of TS including PS
operability responsibility. Development of networks is
specific by renewal of lingering elements on all voltage
levels, construction of lines in new corridors for power
output of new nuclear units and by solving unplanned
transmissions on interstate profiles.

Realizace koncepéniho rozvoje pfenosové sité s postupnym
Utlumem systému 220 kV a jeho nahradou, posilovani
mezistatniho propojeni a postupna zména charakteru
provozu siti s ohledem na rozvoj decentralizované vyroby,
akumulace a elektromobility.

An implementation of a conceptual development of the
transmission network is expected, with a gradual retirement
of the 220 kV system and with its replacement, with the
strengthening of international interconnections and with

a gradual change of the character of the operation of
networks with regard to the development of decentralized
generation, accumulation and electric vehicles.

Ekonomické faktory
Economic factors

Postupna stabilizace evropského trhu s elektfinou. Budou
dokong&eny investice do rozestavénych blok{ (elektrarna
Ledvice) a mize dojit k zahajeni investic do vystavby
novych jadernych blokd.

Gradual stabilization of European electrictity market.
Investments to units under construction will be completed
(Ledvice power plant) and new nuclear units investments
may be initiated.

Odhad celkovych investic na obnovu a rozvoj vyrobni
zakladny elektroenergetiky za obdobi 2014 a7 2040

se pohybuje dle varianty rozvoje vyrobni zakladny

od 1,4 bil. K& do 2,8 bil. K&. Kromé rozvoje vyrobni
zékladny je nutno poditat s dal§imi 400 az 600 mld. K&

do rozvoje PS a DS.

Estimated total investments in renewal and development of
the electricity source base is fluctuating from 1.4 trill. CZK
to 2.8 trill. CZK based on development variant by 2014-
2040. Apart from source base development, 400-600 bill.
CZK in TS and DS must by taken into account.
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Dynamicky vyvoj evropské i Ceské energetiky potvrzuje
potrebu variantniho reseni problematiky dlouhodobé
rovnovahy mezi nabidkou a poptéavkou elektfiny a plynu
a znacnou zavislost budouciho rozvoje energetiky

- na politickych rozhodnutich na Grovni CR i EU.

Dynamic development in European and Czech energy
industry confirms needs for variant evaluation of long-term
balance between electricity and gas supply and demand
and substantial dependence of future energy industry on

. political decisions in both CR and EU.




Plynarenstvi

Zpracovani analyz v oblasti plynarenstvi a navrzené varianty rozvoje
navazuiji na rozvojové varianty ES CR a vysledky simulace provozu

a obchodu ES CR, nebot provoz jednotek vyrabéjicich elektiinu
spalovanim plynu vyznamné ovliviiuje jeho spotrebu. Pro kazdou
variantu jsou uvedeny jeji pfedpoklady (souhrn podminek, za kterych
mlZe dand varianta nastat), spotfeba plynu, trzni podminky, rozvoj
sitové infrastruktury (pfedevsim zésobnikd plynu, jejichZ kapacita

je dilezitym parametrem ovliviiujicim budouci provoz plynarenské
soustavy CR). Vyhledové bilance plynarenské soustavy byly vytvoreny
variantné, a to na trovni ro¢nich diagram(i s denni diskrétnosti.
Reseni je provedeno jednouzlové, bez ovéreni sitové prichodnosti
moznych tok{. Analyzovana je rovnéz bezpecnost provozu
plynarenské soustavy v normalnich i extrémnich podminkach.

Varianty rozvoje plynarenstvi CR

Pro oblast plyndrenstvi byla navrzena pétice variant. Varianty

jsou navrzeny tak, aby v dobé velké nejistoty budouci podoby
energetiky pokryvaly velmi Siroké spektrum moznych cest rozvoje.
S predpoklady navrzenych variant prehledné seznamuje tab. 7.
Obdobné jako u variant rozvoje elektroenergetiky i zde tento
zvoleny pfistup umoZiuje potencidlnim ¢tenafiim déle kombinovat
jednotlivé varianty i pfi zméné uvaZovanych predpokladd.

The Gas Industry

Elaboration of the gas sector analyses and proposed development
variants follow development variants of the CR PS and also operation
and trades simulation results of CR PS as the operation of gas firing
units generating electricity significantly affects its consumption.
Assumptions (set of conditions under which given variant may
occur), gas consumption, market conditions, transport infrastructure
development (mainly gas storages capacity is important parameter
affecting future operability of the CR gas system) are stated by each
variant. Outlook balances of gas system were prepared as variants,
as annual diagrams with daily discretion. Evaluation of the system

is done as single-noded without throughput verification of possible
network flows. Reliability of gas system operability is being analyzed
under normal conditions as well as extreme conditions.

Gas Development Variants

For the area of the gas industry, five variants have been proposed.
Variants are proposed so that in times of great uncertainty the

future form of the energy industry covers a very wide range of
possible ways of development. Tab. 7 shows the assumptions of the
proposed variants. Similarly as in the electricity industry variants, this
approach allows potential reader to further combine variants even
under change in studied assumptions.

TAB. 7 PREDPOKLADY VARIANT ROZVOJE PLYNARENSTVi

TAB. 7 ASSUMPTIONS FOR VARIANTS OF DEVELOPMENT IN THE GAS INDUSTRY

Budouci rozvoj je dan zejména faktory:
1. ekonomickymi

2. demografickymi

3. politickymi

budou:

A. politika EU v rdmci systému obchodovani
s povolenkami (EU-ETS), a tedy cena
povolenek na emise CO,

B. vyvoj poméru ceny elektiiny a ostatnich
energetickych komodit (rovnéZ vyrazné
zavisi na politikach EU)

Future development is given especially
wby the following factors:

1. economic

2. demographic

3. political

The most important ones which are hard

to predict will be:

A. EU politics within EU-ETS and therefore
the CO, allowance price

B. development of the price ratio of
electricity and other energy commodities
(also strongly dependant on EU politics)

UVAZOVANE PREDPOKLADY * PRESUMPTIONS

B Cena povolenek na trovni 4 az 10 EUR (po roce 2020
az 40 EUR)

B Price of allowances up to between 4 and 30 EUR
(after 2020, up to 40 EUR)

B Cena povolenek na trovni 30 az 40 EUR
B Elektfina bude vG&i plynu relativné zdraZovat

® Price of allowances 30-40 EUR
B The price of electricity will increase compared to gas

B Cena povolenek na trovni 30-40 EUR
B Cena plynu poroste pfiméfené cené elektfiny ¢i mirné pomaleji

B Price of allowances 30-40 EUR
B Price of gas will grow proportionately with the price of
electricity, or slightly slower

B Stejné jako pro variantu Vyssi vyuziti v ES
B Nedostatecné investice do zasobniku &i infrastruktury jejich
napojeni

B The same as in the Higher utilization in PS variant
| |nsufficient investment in gas storage facilities or the
infrastructure

B Pfedpokladem je nizka cena povolenek
B Elektrina bude vici plynu relativné zleviiovat, nebo bude pomér
stagnovat

B The assumption is the low price of allowances
B The price of electricity will decrease relative to gas, or the ratio
will stagnate

ANALYZOVANA VARIANTA « VARIANT

Referenc¢ni

Reference

... dojde k velkému rastu spotieby
a vyraznému vyuZiti plynu v novych oblastech

... a great increase in consumption will occur
and significant usage of gas in new areas

Maximalni rozvoj * Maximum development

... dojde k vyraznému ristu spotreby
(vyuZiti v jednotkach CCGT)

... a significant growth in consumption will
occur (utilization in CCGT units)

Vyssi vyuziti v ES  Higher utilization in PS
... dojde k disproporci mezi narlistem spoteby
a ristem kapacity zasobnik{

...a disproportion between the increase in con-
sumption and the capacity of gas storage facilities

Nedostatek zasobnikii ¢ Lack of gas storage
... dojde k nizkému raistu spotteby (vétsi tspory
a malé vyuZiti v jednotkach CCGT)

... alow increase in consumption will occur (big-
ger savings and small utilization in CCGT units)

Nizka spotieba ¢ Low consumtion
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Navrzené varianty jsou analyzovany a ovérovany z hlediska
potfebného importu plynu. Instalované elektrické vykony a rozvoj
kapacity zasobnikd dle jednotlivych variant ukazuje obr. 19
(varianta Nedostatek zasobnikd ma rozvoj zasobnik shodny

s variantou Nizka spotreba a rozvoj spotreby s variantou Vyssi
vyuZiti v ES).

Varianta Referen€ni

Varianta Referencni reprezentuje aktualné nejpravdépodobné;si
cestu vyvoje plynarenstvi. Cena povolenky bude relativné nizka az
do roku 2020, potom je ocekavan narlst na hodnotu az 40 EUR.
Cenova parita elektfiny a zemniho plynu v maloobchodu naroste,
ale jen velmi mirné (elektfina vagi zemnimu plynu velmi mirné
zdrazi). Varianta zahrnuje predpoklad rastu ekonomiky, ktery je
odbornym konsenzem, vychazi z referencni verze demografické
projekce, uplatiuji se v ni stfedni Uspory jak v domacnostech,
tak ve vyrobni sféfe. Tato varianta rozvoje plynarenstvi vychazi

z Referenéni varianty rozvoje elektroenergetiky, ktera je
koncipovana na stejnych predpokladech.

Podle Referenéni varianty dojde k relativné vyraznému
navyseni monovyroby elektfiny v blocich CCGT, které bude
akcelerovano zejména v obdobi po roce 2035, kdy bude
odstaven velky vykon ve hnédouhelnych a jadernych jednotkach.
Vyznamné bude rovnéz navyseni vyroby z kogeneracni vyroby
elekifiny a tepla (KVET), které ale bude podobné jako u ostatnich
variant. Ve varianté je poc¢itano rovnéz s mirnym rozvojem sektoru
mikrokogenerace, a to na 5% odbérnych mist elektfiny, ¢emuz
odpovida 10 % odbérnych mist plynu. Dle Referenéni varianty
bude dochazejici tfidéné hnédé uhli nahrazeno zemnim plynem
z 58%. Rozvoj CNG je pro variantu volen na stfedni trovni; podil
osobnich vozidel na CNG (kategorie M1) a nakladnich vozidel
na CNG (kategorie N1 az N3) bude k roku 2040 pfiblizné 12 %,
podil autobusti na CNG priblizné 27 %.

V Referenéni varianté je poc&itano s relativné vyraznym
navySenim zasobnikové kapacity ve ¢tyfech lokalitach
a s adekvatnim rozvojem potrubni ¢asti infrastruktury — vystavbou
plynovodu Moravia, napojenim Dolnich Bojanovic na ¢eskou
soustavu a proporcionalnim rozvojem distribu¢ni soustavy.

Varianta Maximalni rozvoj

Varianta Maximalni rozvoj reprezentuje horni krajni mez
moZného rozvoje vyuZiti zemniho plynu v energetice CR. Aby
doslo k vyvoji dle této varianty, bylo by nutné, aby cena povolenky
co nejdfive vystoupala na uroven okolo 30 az 40 EUR. Zaroven
je predpokladano, Ze cenova parita elektfiny a zemniho plynu

v maloobchodu vyraznéji naroste (elektfina viiéi zemnimu plynu
zdraZi). Varianta zahrnuje pfedpoklad vy$iho neZ konsenzuélniho
ristu ekonomiky, vychazi z vy$&i verze demografické projekce

a uplatrfiuji se v ni vy$§i dspory ve vyrobni sféfe (vy$si ekonomicky
rGst znamena vétsi pokles plynoenergetické narocnosti), ale
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The prepared variants are analysed and verified in terms of the
required import of gas. The installed electric capacity and the
development in the capacity of gas storage facilities in the individual
variants is shown in Fig. 19 (the Lack of gas storage facilities
variant contains the same development of gas storage as the Low
consumption variant and the same development of consumption as
the Higher utilization in PS variant).

Reference Variant
The Reference variant currently represents the most likely path of
development for the gas industry. The price of allowances will be
relatively low until 2020; after that, an increase is anticipated to the
value of 40 EUR. The retail parity price of electricity and natural gas
will grow, but only slightly (the electricity price will slightly increase
compared to natural gas price). This variant includes the assumption
of economic growth, which is the expertise and is based on the
Reference variant of demographic projection. Medium savings in both
households and the production sector are applied here. This variant
of gas industry development is based on the Reference variant of the
electricity industry, which is created using the same assumptions.

According to the Reference variant, there will be relatively
significant growth in electricity mono-production in CCGT blocks,
which will accelerate particularly after 2035, when the shutdown
of a significant amount of basic power capacity in brown coal and
nuclear sources will occur. The increase in the production in CHP
will be significant, but it will be similar in other variants. In this variant,
a moderate development of the micro-CHP sector is expected of
up to 5% of electricity delivery points, which corresponds to 10%
of gas delivery points. According to the Reference variant, 58% of
the graded brown coal will be replaced by natural gas. A medium
level of development of CNG utilization was chosen for this variant;
the proportion of CNG-run cars (category M1) and CNG-run trucks
(categories N1 to N3) will be 12% towards 2040, and the proportion
of CNG-buses approximately 27%.

The Reference variant assumes a relatively significant increase
in gas storage capacity in four locations and adequate development
of the pipeline infrastructure — the construction of the Moravia gas
pipeline with connection to the Czech system in Dolni Bojanovice,
and a proportionate development of the distribution system.

Maximum Development Variant

The variant Maximum development represents the upper limit

of the possible development in utilization of natural gas in the
Czech energy industry. For development to proceed according to
this variant, it would be necessary for the price of allowances to
climb to around 30 to 40 EUR as soon as possible. At the same
time, it is assumed that the parity price of electricity and natural

gas in retail will grow significantly (the price of electricity will rise in
comparison to natural gas). This variant includes the assumption of
a higher growth of economy than the consensus of opinion predicts;
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vychazi z varianty Lokalni energetika rozvoje elektroenergetiky,
pro kterou je charakteristické vyrazné navySeni vyroby elektfiny
(bude tomu nahrévat zdraZovani elektfiny vaéi plynu) a v malych
instalacich OZE.

Podle této varianty dojde k vyraznému navySeni monovyroby
elektfiny v blocich CCGT, které bude akcelerovano zejména
v obdobi po roce 2035, kdy bude odstaven velky vykon
ve hnédouhelnych a jadernych jednotkach. Vyznamné bude rovnéz
navyseni vyroby z KVET, které ale bude podobné jako u ostatnich
variant. Ve varianté je poditano s velmi vyraznym rozvojem sektoru
mikrokogenerace, a to na 30 % odbérnych mist elektfiny, Gemuz
odpovida 60 % odbérnych mist plynu. Dle varianty Maximalni rozvoj
bude dochazejici tfidéné hnédé uhli nahrazeno zemnim plynem
z 68%. Rozvoj CNG je zde volen na vyssi drovni.

V této varianté je pocitano s nejvyraznéjSim navySenim
zasobnikové kapacity v péti lokalitach, ktera zahrnuje i méné
pravdépodobné zaméry na vystavbu novych zésobnikd, a dale
pogita s adekvatnim rozvojem potrubni ¢asti infrastruktury. Jedna
se o vystavbu plynovodu Moravia, napojeni Dolnich Bojanovic
na Geskou soustavu a proporcionalni rozvoj distribuéni soustavy.
Varianta Vyssi vyuziti v ES
Varianta Vy$si vyuziti zemniho plynu v ES reprezentuje rozvoj,
ktery je charakteristicky zejména vy88im vyuzitim zemniho plynu
pro monovyrobu elektfiny v jednotkach CCGT. Aby doslo k vyvoji
dle této varianty, bylo by stejné jako u predeslé varianty nutné,
aby cena povolenky co nejdfive vystoupala na urover okolo 30
az 40 EUR. Maloobchodni cena elektfiny a zemniho plynu se
vSak na rozdil od varianty Maximalni rozvoj bude vyvijet podobné
(elektfina vi&i zemnimu plynu nebude zdraZovat). Varianta
zahrnuje predpoklad konsenzualniho ristu ekonomiky, vychazi
z referenéni verze demografické projekce a uplatfiuji se v ni
stfedni Gspory jak v domacnostech, tak ve vyrobni sfére. Tato
varianta rozvoje plynarenstvi vychazi z varianty Plynova rozvoje
elektroenergetiky, pro kterou je charakteristické vyrazné navyseni
vyroby elektfiny v paroplynovych blocich.

Podle této varianty dojde k vyraznému navySeni monovyroby
elektriny v blocich CCGT, které bude akcelerovano uz v obdobi
po roce 2030. Vyznamné bude rovnéz navysSeni vyroby z KVET,
které ale bude podobné jako u ostatnich variant. Ve varianté
je pocitano s vyraznéjSim rozvojem sektoru mikrokogenerace,

a to na 10% odbérnych mist elektfiny, ¢emuz odpovida 20 %
odbérnych mist plynu. Dle varianty Vyssi vyuziti v ES bude
dochazejici tfidéné hnédé uhli nahrazeno zemnim plynem z 58 %.
Rozvoj CNG je zde volen ve stfedni tGrovni.

V této varianté je pocitdno se stejnym rozvojem zasobnik{
jako u predeslé varianty, tedy nejvyraznéjsim navysenim, a to
v péti lokalitach, které zahrnuje i méné pravdépodobné zaméry

it is based on the higher demographic projection and it assumes
higher savings in the production sector (greater economic growth
means a larger decrease in gas energy intensity), but lower savings
in households. This variant of the development of the gas industry

is based on the variant Distributed generation in development of
electricity industry, for which a significant increase in electricity
production at the lowest distribution level is characteristic, especially
in micro-CHP units (it will show an increase in the price of electricity
relative to gas) and in small RES.

According to this variant, a significant increase in electricity
mono-production in CCGT blocks will occur, which will accelerate
particularly after 2035, when the shutdown of a significant amount of
basic power capacity in brown coal and nuclear sources will occur.
Also significant will be the increase in CHP, which, however, will be
similar in other variants. In this variant a very significant development
of the micro-CHP sector is expected — to 30% of electricity delivery
points, which corresponds to 60% of gas delivery points. According
to the Maximum development variant, 68% of graded brown coal
will be replaced by natural gas. For this variant, a higher level of
development of CNG is chosen.

This variant expects the highest increase in gas storage capacity
in five locations, including unlikely plans for the construction of new
gas storage facilities, and further expects adequate development
in the pipeline infrastructure. This means the construction of the
Moravia gas pipeline, the connection of Dolni Bojanovice to the
Czech system and the proportionate development of the distribution
system.

Higher Utilization in PS Variant

The variant Higher utilization of natural gas in PS represents
development which is characterised in particular by higher utilization
of natural gas for electricity mono-production in CCGT units. For
development to proceed according to this variant, it would be
necessary (as in the previous variant) for the price of allowances

to climb to around 30 to 40 EUR as soon as possible. Unlike in

the Maximum development variant, the retail price of electricity and
natural gas will develop similarly (the ratio of the price of electricity
to gas will not increase). This variant includes the assumption of
economic growth according to the consensus of opinion, and is
based on the Reference demographic projection. Medium savings in
households as well as in the production sector are applied here. This
variant of the development of the gas industry is based on the variant
Gas in electricity industry development, which is characterised by

a significant increase in electricity production in steam-gas power
plants.

According to this variant, a significant increase in electricity
mono-production in CCGT units will occur, which will accelerate after
2030. The increase in the production in CHP will be significant, but
it will be similar in other variants. In this variant a strong development
of the micro-CHP sector is expected — to 10% of electricity
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na vystavbu zasobnikd, a dale pocita s adekvatnim rozvojem
potrubni &asti infrastruktury. Jedna se o vystavbu plynovodu
Moravia, napojeni Dolnich Bojanovic na ¢eskou soustavu

a proporcionalni rozvoj distribu¢ni soustavy.

Varianta Nedostatek zasobnikii

Varianta Nedostatek zasobniki slouZi k analyze situace, kdy
rozvoj zasobnikové kapacity nebude adekvatni spotifebé zemniho
plynu. Cilem analyz je stanoveni mezi provozu a jeho bezpecénosti
pro provozné nepfiznivy rozvoj plynarenstvi. Co do spotreby

je varianta shodna s variantou pfedeslou (Vy$&i vyuZiti v ES),
zahrnuje v8ak niz&i rozvoj zasobnikl plynu i jejich napojent.

V této varianté je pocitano s navySenim kapacity zasobnikl jen
v jedné lokalité. Realizace veskeré uvazované nové kapacity dle
této varianty se predpoklada za jistou. Dal$i, byt jen mirné nejisté
zaméry, nebyly zahrnuty. Kapacita zasobniki zdstava po celé
sledované obdobi prakticky na trovni roku 2013 (oproti roku
2013 dojde do roku 2017 ke zvySeni o 1,8 %, potom se kapacita
jiZz neméni).

Varianta Nizka spotieba

Varianta reprezentuje spodni krajni mez
mozného rozvoje vyuZiti zemniho plynu v energetice CR.

Aby doslo k vyvoji dle této varianty, bylo by nutné, aby cena
povolenky nebyla vy$si nez priblizné 5 EUR. Pomér ceny elektriny
a zemniho plynu zlstane dle této varianty zachovan (elektfina
vaci zemnimu plynu nezdraZi). Varianta zahrnuje pfedpoklad
nizsiho nez konsenzuélniho rustu ekonomiky, vychazi z nizsi verze
sféfe (niz8i ekonomicky rist znamena méné vyrazny pokles
plynoenergetické naroénosti), ale vy$si ispory v doméacnostech.
Tato varianta rozvoje plynérenstvi vychazi z varianty Nizka
spotieba rozvoje elektroenergetiky, kterd je koncipovana
podobné.

Podle této varianty dojde k vyraznéjSimu navyseni monovyroby
elektfiny v blocich CCGT aZ po roce 2036. V tomto obdobi
bude, navzdory nizké uvazované spotrebé elektfiny a energii
obecné, odstaven velky vykon ve hnédouhelnych a jadernych
jednotkach a nebude moznost jiné nahrady, nez pravé bloky
na zemni plyn. NavySeni vyroby z KVET bude podobné jako
u ostatnich variant. Ve varianté je pocitano s jen mirnym rozvojem
sektoru mikrokogenerace, a to na 5% odbérnych mist elektfiny
(10% odbérnych mist plynu). Dle varianty Nizk& spotfeba bude
dochazejici tfidéné hnédé uhli nahrazeno zemnim plynem z 50 %.

V této varianté je pocitano se stejnym navySenim kapacity
zasobnikl jako ve varianté Nedostatek zasobnikl jen v jedné
lokalité, a to rovnéz o stejnou hodnotu. Na rozdil od varianty
Nedostatek zasobnikd bude pro variantu Nizka spotfeba
zasobnikové kapacity méné zapotrebi, a navic je predpokladano,
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delivery points, which corresponds with 20% of gas delivery points.
According to the variant Higher Utilization in PS, 58% of graded
brown coal will be replaced by natural gas. For this variant, a medium
level of development of CNG is chosen.

This variant expects the same increase in gas storage capacity
as in previous variant which is the highest, that is in five locations,
including unlikely plans for the construction of new gas storage
facilities, and further expects adequate development in the pipeline
infrastructure. This means the construction of the Moravia gas
pipeline, the connection of Dolni Bojanovice to the Czech system and
the proportionate development of the distribution system.

Lack of Gas Storage Variant

The variant Lack of gas storage serves for the analysis of

a situation in which the development of gas storage capacity will

not be adequate for the consumption of natural gas. The aim of the
analysis is to determine operational limits and security in the adverse
development of the gas industry. As for consumption, this variant

is almost identical with the previous one (Higher utilization in PS),
but it involves lower development of gas storage facilities and their
connection.

In this variant, an increase in gas storage capacity in one
location is anticipated. The realization of all contemplated new
capacity is taken as a certainty in this variant. Other, even slightly
uncertain intentions were not included. The gas storage capacity
stays practically at the level of 2013 for the whole examined period
(compared to 2013, an increase of 1.8% will occur by 2017; after
that, the capacity will not change).

Low Consumption Variant

The variant represents the lower limit of possible
development in the utilization of natural gas in the Czech energy
industry. For development to proceed according to this variant, it is
necessary for the price of allowances not to exceed approximately

5 EUR. The retail parity price of electricity and natural gas will

remain the same (the price of electricity will not grow compared to
natural gas). This variant includes the assumption of less economic
growth than the consensus of opinion predicts. It is based on a lower
demographic projection and expects fewer savings in the production
sector (lower economic growth means a less significant decline in
gas energy intensity) but also higher savings in households. This
variant of the development of the gas industry is based on the Low
consumption variant of the development of the electricity industry,
which is designed similarly.

According to this variant, a significant increase in electricity mono-
production in CCGT plants will occur only after 2036. In this period,
a significant amount of power capacity in brown coal and nuclear
plants will shut down, despite a low projected consumption of
electricity and energy in general, and there will be no other option for
its replacement than natural gas power plants. The increase in CHP
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Ze nizké navySovani spotifeby nebude vytvaret podminky pro will be similar as in the other variants. In this variant, only a moderate
investiéni navratnost novych zasobnikd. Zakladni charakteristické development of the micro-CHP sector is expected, and it is up to 5%
rysy rozvojovych variant plynarenstvi jsou uvedeny v tab. 8. of electricity delivery points (10% of gas delivery points). According

to the Low consumption variant, 50% of the dwindling graded brown
coal will be replaced by natural gas. For this variant, a lower level of
development of CNG is chosen.

In this variant, the same increase in gas storage capacity is
expected as in the variant Lack of gas storage, only in one location
and by the same amount. Unlike in the variant Lack of gas storage,
less gas storage capacity will be needed in Low consumption variant,
and moreover, it is assumed that a low increase in consumption will
not create conditions for return on investments in new gas storage
facilities. The main characteristics of gas development variants are
shown in Tab. 8.

OBR. 19 INSTALOVANY ELEKTRICKY VYKON ZDROJU NA ZEMNI PLYN A KAPACITA ZASOBNIKU
PLYNU - POROVNANI VARIANT

FIG. 19 INSTALLED ELECTRIC CAPACITY OF NATURAL GAS SOURCES AND THE CAPACITY OF GAS
STORAGE - COMPARISON OF VARIANTS
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Varianta Vyssi vyuziti v ES

Higher utilization in PS
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TAB. 8 VARIANTY ROZVOJE PLYNARENSTVi - SROVNANI DLE ATRIBUTU

TAB. 8 VARIANTS FOR THE DEVELOPMENT OF THE GAS INDUSTRY - COMPARISON OF ATTRIBUTES

Referenc¢ni

Reference

Maximalni
rozvoj

Maximum
development

Vyssi vyuziti
vES

Higher
utilization
in PS

B Referenéni navySeni spotieby plynu na vyrobu elektriny

B Mirny rozvoj mikrokogenerace 10% odbérnych mist plynu
na hladiné maloodbéru (MO) a domécnosti (DOM)

B Referenéni navySeni ostatni spotreby plynu

B Stiedni navySeni spotfeby pro dopravu ve formé CNG

B Stiedni nhrada tfidéného hnédého uhli (HU) zemnim
plynem

B Reference increase in gas consumption for electricity
production

® Moderate development of micro-CHP 10% of gas delivery
points in low consumption sector and household sector)

B Reference increase of other gas consumption

B Medium increase in consumption in transport (CNG)

B Medium replacement of graded brown coal by natural gas

B Nejvyraznéjsi navySeni spotieby plynu pro vyrobu
elektfiny a pro teplarenstvi

B Velmi vyrazny rozvoj mikrokogenerace (60 % odbérnych
mist plynu na MO a DOM)

B Nejvyraznéjsi navySeni ostatni spotieby plynu

B Nejvy$Si narist spotreby pro dopravu (CNG)

m \lysokd nahrada tfidéného HU zemnim plynem

B The most significant increase in gas consumption for
electricity generation and in the heating industry

| Very significant development of micro-CHP (60% of
gas delivery points in low consumption sector and
household sector)

B The most significant increase of other gas consumption

B The highest increase for transport (CNG)

® High replacement of graded brown coal by natural gas

B \/yrazné navySeni spotfeby plynu pro vyrobu elektfiny
a pro teplarenstvi

B \/yrazny rozvoj mikrokogenerace (20 % odbérnych mist
plynu na MO a DOM)

B Referencni navySeni ostatni spotreby plynu

B Stiedni narust spotreby pro dopravu ve formé CNG

B Stredni nahrada tfidéného HU zemnim plynem

m Significant increase in gas consumption for electricity
generation and in the heating industry

® Significant development of micro-CHP (20% of
gas delivery points in low consumption sector and
household sector)

B Reference increase of other gas consumption

B Medium increase for transport in the form of CNG

B Medium replacement of graded brown coal by natural gas

® Referenéni rozvoj zasobnikd

B Rozvoj zasobnikl ve ¢tyfech
lokalitach

® Mezi roky 2012 a 2040
priblizné 12,6 TWh novych
kapacit

m Reference development of
gas storage

® Development of gas
storage in four locations

® 12.6 TWh of new capacity
between 2012-2040

B Vlysoky rozvoj zasobnik{

B Rozvoj zasobnikl v péti
lokalitach a pfipojent
Dolnich Bojanovic do
prepravni soustavy

B Mezi roky 2012 a 2040
priblizné 16,8 TWh novych
kapacit

B High development of gas
storage

B Development of gas
storage in five locations
and connection of Doln{
Bojanovice to the Czech
transmission system

B Approximately 16.8 TWh
of new capacity between
2012-2040

B Stejny jako ve varianté
Maximalni rozvoj

B Same as in the Maximum
development variant

m Referencni rozvoj prepravni
a distribuénich soustav

B Jen znamé projekty s vySsi
pravdépodobnosti realizace
(plynovod Moravia, pfipojeni
zasobniku Dolni Bojanovice)

m Reference development
of transport and distribution
systems

B Only known projects with
a higher probability of realization
(gas pipeline Moravia,
connection to Dolni Bojanovice
gas storage)

® Nad ramec Referenéni
varianty vSechny dalsi projekty,
u kterych je alespor mala
pravdépodobnost, Ze budou
realizovany

B Budou realizovana 2 propojeni
na rakouskou sit, dalsi
propojeni na polskou sit

B Beyond the Reference variant,
all other projects with at
least a small chance of being
realized

B Two connections to the
Austrian network will be built,
other connections to the Polish
network

® Nad ramec Referenéni
varianty v8echny dalsi
projekty, u kterych je stredni
pravdépodobnost, Ze budou
realizovany

B Bude realizovano 1 propojeni
na rakouskou sit

® Beyond the Reference
variant all other projects with
a medium likelihood of being
realized

B 1 connection to the Austrian
network will be realized
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ROZVOJ ZASOBNIKU

con gm‘;%%N DEVELOPMENT OF GAS
STORAGE
Nedostatek B Stejna jako ve varianté Vyssi vyuZiti v ES ® Nizky rozvoj zasobnikd
zasobniku B Same as in the variant Higher utilization in PS = RQZVOJ, zasok?rllku jen
v jedné lokalité
Lack of gas ® Mezi roky 2012 a 2040
storage priblizné 800 GWh novych
kapacit
® | ow development of gas
storage
® Development of gas
storage in only one
locations
B Approximately 800 GWh of
new capacity by 2040
Nizka ® Nejméné vyrazné navyseni spotieby plynu pro vyrobu B Stejny jako ve varianté
spotieba elektriny a pro teplarenstvi Nedostatek zasobnikd
B Mirny rozvoj mikrokogenerace (10% odbérnych mist B The same as in the Lack
plynu na MO a DOM) .
A L. , . of gas storage variant
® Nizké navyseni ostatni spotfeby plynu
® Nizky narlst spotfeby pro dopravu ve formé CNG
B Nizka nahrada tfidéného HU zemnim plynem
Low B The least significant increase in gas consumption for

consumption

electricity generation and in the heating industry

B Moderate development of micro-CHP 10% of gas
delivery points in low consumption sector and
household sector)

B | ow increase of other gas consumption

B | ow increase for transport in the form of CNG

B | ow replacement of graded brown coal by natural gas

Plynarenstvi
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SITE
NETWORKS

® Nad rdmec Referencni varianty
vSechny dalsi projekty, u kterych
je stredni pravdépodobnost, Ze
budou realizovany

B Bude realizovano 1 propojeni
na rakouskou sit, nedojde
k pfipojeni zasobniku Dolni
Bojanovice na ¢eskou soustavu

B Beyond the Reference variant,
all other projects with a medium
likelihood of being realized

B 1 interconnection to the
Austrian network will be
realized, the connection of gas
storage in DolIni Bojanovice to
the Czech system will not take
place

B Oproti Referenéni varianté
nebude realizovan plynovod
Moravia a napojeni Dolnich
Bojanovic

® |n contrast to the Reference
variant, the gas pipeline
Moravia and connection of
Dolni Bojanovice storage will
not be built

Soucasny stav a rozvoj plynarenstvi

ve svété

Celkové svétové zasoby zemniho plynu dosahuji 773 bil. m®.

V tomto mnoZstvi jsou zahrnuty jak prokazané, tak odhadované
konvenéni i nekonvenéni zasoby plynu. Zahrnut je tedy napfiklad
nejisty bridlicovy plyn i dalsi nekonvenéni druhy plynu. Nejslibné;si
z pohledu objemu zésob je oblast Kaspického more, i kdyz je
Evropé prepravné hife dostupna. O dodavkach z Turkmenistanu
do Evropy byla podepsana formalni dohoda, stavbé plynovodu
ale neni naklonéno Rusko. Pro zajisténi spotfeby Evropy mohou
byt perspektivni loZiska ve vychodnim Stfedozemi, teritorialné
nélezici Syrii, Libanonu a lzraeli, s celkovym objemem nové
objevenych loZisek plynu 3,4 bil. m®. Zemni plyn bude z pohledu
celkovych svétovych zasob v dnesnich objemech roéni spotreby
dostupny vice nez dalSich 200 let.

Svétové zasoby technicky tézitelného bridlicového plynu &ini
204 bil. m?, z toho 17 bil. m® lezi v Evropé. USA v§ak zlstavajf
jedinou zemi, kde je plyn z bridlic téZen. Nejvice bridlicového plynu
v Evropé je pfisuzovano Velké Britanii, Polsku, Francii a Ukrajiné.
Niz&i obsah metanu a nepfiznivé geologické podminky v Polsku

Current State and Development of the World
Gas Industry
World gas reserves amount to 773 trillion m®. This amount contains
proven, as well as probable conventional and unconventional gas
sources. There is also included uncertain shale gas and other
unconventional types of gas. In terms of gas volumes, the most
promising area seems to be the area of the Caspian Sea, though with
difficult transport accessibility for Europe. A formal agreement on
future supplies from Turkmenistan to Europe was signed but Russia
is not in favour of the gas pipeline construction. In terms of satisfying
Europe demand, there are promising deposits in eastern part of the
Mediterranean such as Syria, Lebanon and Israel, with the volume of
newly discovered gas up to 3.4 trillion m®. From the perspective of
global reserve estimates and current consumption, natural gas will be
available for more than 200 years.

The world resources of recoverable reserves of shale gas are
204 trillion m®, of which 17 trillion m® are in Europe. Nevertheless,
the USA remains the only country where shale gas is extracted.
Most shale gas in Europe is located in Great Britain, Poland, France
and Ukraine. Lower methane content and unfavourable geological
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zpusobily, Ze rozsah zésob je v fadu stovek mld. m?, tedy nasobné
nizsi nez oekavané mnozstvi, coz spolu s nizkou Zivotnosti vrtd
vedlo k upusténi od dalSich prazkumd. V severni Anglii by mohly
byt zasoby bfidlicového plynu az 13 bil. m®. VyuZiti bridlicového
plynu v Evropé je soucéasti komplexni environmentalné-ekonomicko-
politické problematiky, do které vstupuije i vliv Gazpromu a téZebnich
spolecnosti USA. Produkce bridlicového plynu v Evropé se
ve vyznamnych objemech do roku 2020 nejevi jako realna, coz
se bude tykat i Ceské republiky. Vedle bfidlicového plynu jsou
z nekonvencnich plynd evidovany zasoby 81 bil. m® plynu z malo
propustného piskovce (tight gas) a 47 bil. m® plynu sorbovaného
na uhelné sloje (coal bed methane).

Soucasna svétova spotreba zkapalnéného zemniho plynu

(LNG) je saturovana rozvojem exportu v Kataru, Austrélii a Rusku.

V Evropé je 23 importnich terminéld s kapacitou 213 mld. mé,
kterd byla kontrakty v roce 2012 vyuZita z 28 %. Ve vystavbé
je 32 mld. m® kapacit v Litve, Polsku a Francii. Projektovana
kapacita importnich terminal(i v Evropé je az 164 mld. m?, pfi
souc¢asnych podminkach je vSak realizace takového mnozstvi
do roku 2020 malo pravdépodobna. S ohledem na stagnaci
produkce bridlicového plynu a panujici cenové podminky
se dovoz LNG z USA do Evropy ve vyznamném mnoZstvi
jevi do roku 2020 jako nepravdépodobny, spise Ize poditat
s importem LNG z tradi¢nich, v sou¢asnosti jiz vyuZivanych,
exportnich regiond.

Kapacita zasobnikd za zemé EU28 v roce 2013 Cinila
96 mld. m®, coZ odpovida 20 % rocni spotfeby plynu. Existuji
zaméry na dalSich 50,8 mld. m*. Ze zemi mimo EU je vyznamna
Ukrajina (83 mld. m?); v ramci celé Evropy (bez Ruska) &ini podil
zasobnikl 23 % jejich roéni spotieby.

Ocekavany vyvoj spotieby a pribéhu
spotieby plynu

Poptavka po zemnim plynu bude v nasledujicich letech
determinovana zejména vyvojem cenovych proporci zakladnich
energetickych komodit (zejména pomérem ceny elektfiny a plynu)
a budoucnosti politik ochrany klimatu a ovzdusi. Aktudlni ceny
elektfiny a zemniho plynu zplsobuji ztratu konkurenceschopnosti
vyroby elektfiny v jednotkdch CCGT a ztratovost zejména

nové realizovanych projektt (fada jiz realizovanych jednotek

je v udrzovacim rezimu bez vyroby elektfiny, velké mnoZzstvi
zamér( na realizaci CCGT jednotek bylo odloZeno &i pfimo
zru$eno). Béhem nasledujicich péti let je o&ekavana zména
cenovych proporci, kterd umozni opétovné adekvatni vyssi vyuZiti
vyroby elektfiny ze zemniho plynu. Ve stfednédobém a zejména
dlouhodobém horizontu bude dle aktuélnich pfedpovédi zemni
plyn na trhu primarnich zdrojii energie pro vyrobu elektfiny a tepla
konkurenceschopny. Vytvorené predikce v8ak v podobé varianty
Nizkd spotieba analyzuji disledky ztraty konkurenceschopnosti
zemniho plynu az do horizontu roku 2035.

conditions in Poland caused the volume of resources to be only
hundreds of billions of m?, which is many times less than the
anticipated amount. Together with the short lifespan of the wells, this
leads to the abandonment of further surveys. In the north of England,
the reserves of shale gas could amount to as much as 13 trillion m*.
The exploitation of shale gas in Europe is tied up with complex
environmental-economic-political issues, on which Gazprom and U.S.
mining companies also have an influence. The production of shale
gas in Europe in significant volumes by 2020 is deemed unrealistic,
and this will probably apply to the Czech Repubilic, too. Apart from
shale gas, there are 81 trill. m® of tight gas and 47 trill. m® of cold bed
methane in reserves of unconventional gas.

Current world consumption of LNG is saturated by the
development of exports in Qatar, Australia and Russia. There are
23 import terminals with a capacity of 213 billion m® in Europe,
which were contracted in 2012 with a utilization of 28%. There are
32 billion m® of capacity under construction in Latvia, Poland and
France. The projected capacity of import terminals in Europe is up to
164 billion m®; under current conditions, however, the realization of
such amounts by 2020 is unlikely. Given the stagnation of shale gas
production and the prevailing price conditions, the import of LNG
from the USA to Europe in significant amounts by 2020 is unlikely.
The import of LNG from traditional currently used export regions can
be counted on.

The capacity of storage facilities in the E28 countries in 2013
amounted to 96 billion m3, which is the equivalent of 20% of the
annual gas consumption. There are plans for a further 50.8 billion m®.
Among the non-EU countries, Ukraine is significant (33 billion m?); in
the whole Europe (excluding Russia), the capacity of storage facilities
amounts to 23% of their annual consumption.

Anticipated Development of Consumption
and Courses of Gas Consumption

The demand for natural gas will be determined in the coming years
mainly by developments in price ratio of basic energy commodities
(particularly the parity of electricity and gas prices) and future air
pollution and climate change policies. The current prices of electricity
and natural gas are causing a loss of competitiveness of electricity
production in the CCGT units and a high loss rate of newly completed
projects in particular (many already implemented units are kept under the
no electricity production regime and a large number of projects for the
implementation of CCGT units have been postponed or even cancelled).
Over the next five years, a change in price ratio is anticipated, which will
again allow an adequate higher utilization of the production of electricity
from natural gas. According to current predictions, for the medium and
the long term period in particular, natural gas will be competitive on

the market of primary energy resources for the production of electricity
and heat. Nevertheless, the predictions made in the Low Consumption
variant analyse the consequences of the loss of competitiveness of
natural gas in the period to 2035.
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Vyrazny pokles spotfeby plynu, ktery sledujeme zejména
po roce 2008, je Castecné zplisoben hospodarskym poklesem.
Dle aktualnich predpokladli dojde béhem let 2014 a 2015
k ekonomickému oZiveni; na predkrizovou Urover se v8ak
spotieba plynu, vlivem paralelné plsobiciho efektu navySovani
uspor, dostane az v roce 2021.
Budouci poptavka po zemnim plynu bude uréena
zejména rozvojem jeho vyuziti pro monovyrobu elektfiny, pro
kombinovanou vyrobu elektfiny a tepla a pro mikrokogeneraci.
Pro vysi poptavky po plynu bude vyznamné rovnéz jeho pouziti
jako nahrady za dochéazejici tfidéné hnédé uhli. Méné vyznamnym
faktorem rozvoje pak bude realizace Uspor ¢i navySovani poctu
odbérnych mist.
Referencni varianta predpoklada v roce 2040 celkovou
spotfebu plynu 130 TWh (12,3 mld. m?) s pdsmem +27 TWh
a -13 TWh, jednd se o navy$eni spotfeby o0 54 % (s pasmem
+389% aZ +86 %) v&i roku 2012. Dle Referenéni varianty rozvoje
spotreby plynu:
= Ostatni spotfeba se zahrnutim bilanéniho rozdilu vykazuje
kratkodoby pokles, stfednédoby rist a k horizontu roku
2040 opét mirny pokles; celkové tato kategorie spotreby
zaznamena pokles oproti roku 2012 o 1,5 TWh, ktery
bude ovSem castecné zplsobem prechodem monovyroby
tepla na vyrobu kombinovanou (pfesun mezi polozkami
v &lenéni).
= Spotieba na monovyrobu elektfiny naroste mezi roky 2012
a 2040 0 22,6 TWh.
= Kategorie spotieby plynu na KVET a MKO zaznamena mezi
roky 2012 a 2040 narist o pfiblizné 18 TWh, a bude tedy
druhym nejvyraznéj§im vlivem.
= Nahrada tfidéného HU zpisobi mezi roky 2012 az 2040
narlst spotreby plynu o 6,6 TWh.

Obdobi let 2014 aZz 2018 bude dle stavajicich predpokladt
charakteristické jen velmi pozvolnym naristem spotieby;

v tomto obdobi nedojde pravdépodobné k instalaci Zadné

nové jednotky na vyrobu elektfiny z plynu. V roce 2019 se
predpoklada nahrada stavajici hnédouhelné jednotky v Litvinové
novou jednotkou ¢astecné na zemni plyn; v obdobi let 2020

az 2030 bude spotfeba navySovana v zavislosti na instalaci
mnozstvi jednotek na vyrobu elektfiny i KVET dle variant, nicméné
narlst bude spise proporciondlni, nebude se jednat o vyrazné
skokové navySovani. Vyraznéjsi zmény v letech 2021 a 2030
souvisi s predpokladanym skokovym narlistem ceny povolenky
v nékterych variantach, coz navysi konkurenceschopnost
plynovych jednotek.

Od roku 2030 bude dochazet jednak k vyrazné nahradé
tfidéného hnédého uhli, k nadhradé energetického uhli u nékterych
vyroben elektfiny pocinaje rokem 2034 (ve varianté Maximalni
rozvoj jiz rokem 2030) a pozdéji k instalaci vyrazného vykonu

Plynarenstvi
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The sharp decline in gas consumption that has been observed
(particularly after 2008) is caused partially by economic decline.
According to current predictions, economic recovery will occur
during 2014 and 2015; the pre-crisis level of gas consumption,
however, will be reached only in 2021, due to the contemporaneous
effect of an increase in savings.
The future demand for natural gas will be determined particularly
by the intensity of its development for its utilization in electricity
mono-production, in the combined production of electricity and
heat and in micro-CHP. For the level of gas demand, its utilization
as a replacement for dwindling graded brown coal will also be
significant. The realization of savings and an increase in the number
of delivery points will be less significant factors.
The Reference variant assumes a total gas consumption of
130 TWh (12.83 trillion m®) in 2040, with a range of +27 TWh and
-13 TWh; this means an increase in consumption of 54% (with
a range of +38% to +86%) compared to 2012. According to the
Reference variant of gas consumption development:
= Other consumption, including the balance difference, shows
short-term decline, medium-term growth and a slight decrease
again approaching 2040; overall, this category of consumption
shows a decline of 1.5 TWh compared to 2012, which will be
partially caused by the transition from heat mono-production to
combined production (transfer between items in the structuring),

= Consumption for electricity mono-production will increase by
22.6 TWh between 2012 and 2040.

= The category of gas consumption in CHP and micro-CHP
between 2012 and 2040 shows an increase by approximately
18 TWh, and will therefore be the second most significant
factor.

= The replacement of graded brown coal between 2012 and 2040
will cause an increase in consumption of approximately 6.6 TWh.

According to current assumptions, the period 2014 to 2018 will

be characterized by only a very slow increase in consumption;

in this period, there will probably be no installation of new units

for the production of electricity from gas. In 2019, the current
prediction expects the replacement of the brown coal plant in
Litvinov with a new one running partially on natural gas; in the
period 2020 to 2030, consumption will increase depending on the
number of installed electricity production units and CHP units, in
accordance with the variants. Nevertheless, the increase will be more
proportionate, and there will be no significant jump in the increase.
The most significant changes in 2021 and 2030 are connected with
the anticipated jump in the price of allowances in some variants,
which will increase the competitiveness of gas units.

From 2030 on, the replacement of graded brown coal will take
place; the replacement of steam coal in some electricity production
plants will occur at the beginning of 2034 (2030 in the Maximum
Development variant), and later the installation of significant capacity
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v novych paroplynovych blocich, ktera je velmi vyrazné

diferencovand v zavislosti na varianté rozvoje:

= Ve varianté Referencni a Vys$§i vyuZiti v ES se jedna
o 1 700 MW nového vykonu od roku 2038.

= Ve varianté Nizka spotfeba jde 0 2 100 MW nového vykonu,
z toho mensi ¢ast v roce 2037.

= Ve varianté Maximalni rozvoj se jedna o 3 200 MW nového
vykonu, z toho men§i ¢ast jiz v roce 2036.

Predikce spotfeby CNG je provedena samostatné mimo strukturu
celkové spotieby plynu (CSP). Kolem roku 2040 bude spotieba
CNG dle Referenéni varianty ginit pfiblizné 14 TWh (11 % CSP).

Predlozené predikce jsou blize charakterizovany na obr. 20
avtab. 9.

in new steam-gas power plants; the development of steam-gas units

is differentiated depending on the development variant:

= In the Reference and Higher Utilization in PS variants, circa
1,700 MW of new installed capacity by 2038.

= Similarly, in the Low Consumption variant, circa 2,100 MW of
new installed capacity, of which a small part by 2037.

= In the Maximum Development variant, circa 3,200 MW of new
installed capacity, of which a small part by 2036.

The prediction of CNG consumption is made separately from TGC.
In the Reference variant, CNG consumption around 2040 will be
approximately 14 TWh (11% TGC).

Shown predictions are further characterized in Fig. 20 and
Tab. 9.

OBR. 20 PREDIKCE CELKOVE SPOTREBY PLYNU V CR

FIG. 20 PREDICTION OF TOTAL GAS CONSUMPTION IN CR

160

140

130

120

(Twh)

110

100 e Sy

w /-

/ ———

80

@ Maximalni rozvoj
Maximum development Low

70

e \/y$5i vyuziti v ES
Higher utilization e Historie

60

History
@ Referencni
Reference

1995 2000 2005 2010 2015 2020

2025 2030 2035 2040

54

OTE, a.s. Zprava o o¢ekavané rovnovaze mezi nabidkou a poptavkou elektfiny a plynu

Nizka spotfeba

consumption



Plynarenstvi
The Gas Industry

TAB. 9 PREDIKCE CELKOVE SPOTREBY PLYNU V CR - VARIANTA REFERENCNI (GWh)
TAB. 9 PREDICTION OF TOTAL GAS CONSUMPTION IN CR - THE REFERENCE VARIANT (GWh)

2012 2013 2014 2015 2020 2025 2030 2035 2040

Velkoodbér « Wholesale 36893 36680 37359 37168 41439 48192 51542 59457 73996
VO monovyroba elektfiny « WS monoproduction of electricity 200 190 728 190 322 5179 7 830 9100 22775
VO vyroba elektiiny v KVET « WS CHP electricity production 2429 2 743 2817 2 985 4906 5235 5578 7019 7 891
VO vyroba tepla v KVET * WS CHP heat production 5 705 6129 6 264 6 370 7 699 7 763 7 803 11127 11 445
VO ostatni * WS others 28 474 27 449 27 381 27 455 28343 29253 29569 29503 29177
VO néhrada za hnédé uhli « WS - substitute for brown coal 85 169 169 169 169 761 761 2 707 2 707
Stiedoodbér » Medium consumption 8 266 8 389 8 420 8 498 9 375 9877 10096 11325 11512
SO vyroba elektfiny v KVET « MC CHP electricity production 455 513 526 558 919 981 1045 1226 1354
SO vyroba tepla v KVET * MC CHP heat production 1069 1147 1173 1192 1442 1454 1461 1967 2 026
SO ostatni * MC others 6 721 6 687 6 679 6 705 6 972 7 252 7 399 7 456 7 455
SO néhrada za hnédé uhli « MC substitute for brown coal 21 42 42 42 42 190 190 677 677
Maloodbér * Retail consumption 12 315 12 558 12 501 12529 13040 13759 14022 15348 15468
MO vyroba elektfiny v KVET « RC CHP electricity production 152 171 175 186 306 327 348 409 451
MO vyroba tepla v KVET « RC CHP heat production 414 452 495 534 785 963 1142 1487 1684
MO ostatni * RC others 11707 11850 11 746 11724 11864 12088 12151 12 098 11978
MO néhrada za hnédé uhli « RC substitute for brown coal 42 85 85 85 85 381 381 1354 1354
Domacnosti * Households consumption 25386 25446 25357 25279 25252 25663 25566 26855 26613
DOM vyroba elektfiny v mikrokogeneraci * HC microCHP 29 35 52 68 1562 239 327 416 504
electricity production

DOM vyroba tepla v mikrokogeneraci * HC microCHP heat 172 209 312 410 913 1435 1964 2495 3026
production

DOM ostatni « HC others 25122 25076 24866 24675 24060 23418 22703 21914 21052
DOM néhrada za hnédé uhli « HC substitute for brown coal 63 127 127 127 127 571 571 2 031 2 031
Bilan¢ni rozdil v DS « Balancing item in DS 1545 1678 1673 1652 1720 1866 1922 2128 2382
Celkova spotgieba zemniho plynu v CR 84405 84752 85310 85127 90826 99357 103147 115112 129971

Total consumption of natural gas in the CR

Zdroje a piepravni trasy zemniho plynu Sources and Transport Routes for Gas

ve vazbé na potireby CR in Relation to the CR Needs

Ceska republika je obdobné jako fada evropskych zemi témé&¥ Like many European countries, the Czech Republic is fully dependent
pIné zavisla na dovozu zemniho plynu, protoze tuzemska tézba je on the import of natural gas, as domestic production covers only
schopna zajistit jen priblizné 2% podil doméci spotreby. Zajisténi 2% of domestic consumption. Ensuring the imports is of principal
dovozu ma strategicky vyznam, a to jak z hlediska obchodniho, strategic importance in terms of trade as well as in terms of the

tak z pohledu dopravnich tras. transport routes.

Dovoz plynu Gas Import

Diky dosavadnimu usporadani evropskych siti se i pres nové Despite new business contacts and due to the existing organization
obchodni kontrakty vyskytoval v eské soustavé témér vyhradné of the European network, it was almost exclusively Russian gas

rusky zemni plyn dopravovany pres Ukrajinu a Slovensko. Zména transported through Ukraine and Slovakia that was used in the Czech
nastala zprovoznénim plynovodu Nord Stream (2011-2012) system. A change came with the commissioning of the Nord Stream
a jiz neni vyjimkou fyzicka dodavka ruského plynu z Némecka gas pipeline (2011-2012), and the physical supply of Russian

do Ceské republiky. Dovozy plynu nejsou v priib&hu roku gas from Germany into the Czech Republic is not exceptional any
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vyrovnané a v poslednich letech vlivem enormniho narastu
burzovnich obchodii kolisaji jesté vyraznéji. Vzhledem

k o¢ekavanému poklesu cen ruského plynu Ize predpokladat,

Ze vyznam burzovnich obchodUl déle neporoste. Na burzach
obstaravaji plyn mensi subjekty, zatimco velké obchodni kontrakty
jsou zéleZitosti skupiny RWE. Dovozy zemniho plynu zaji$tované
skupinou RWE kontinuélné klesaji z 90 % v roce 2008 az

na 57% v roce 2012.

Smlouva uzaviena mezi RWE Transgas a ruskou spolecnosti
Gazprom, platna az do roku 2035, poskytuje Siroké pasmo
tolerance dovoz(i az do 12 mld. m® ro¢né. Takovy rozsah by mél
zajistit dostatek plynu i pfi vyraznéjs§im narlistu spotreby, zejména
pfi vystavbé velkych paroplynovych zdrojd, narGstem spotreby
plynu v dopravé a rozvojem mikrokogenerace. Déle existuje
norsky kontrakt, platny do roku 2017. Z norské strany neni zajem
na jeho prodluZovani. Ve vzdalenégjSich €asovych horizontech
mohou mit na dovozy vliv i nové prvky v evropské plynarenské
infrastrukture. V pfipadé& vybudovani alternativnich tras, napf.
komplexu plynovodii TCP, TANAP a Nabucco-west by se mohla
otevrit cesta k jinym neZ ruskym a norskym zdrojiim plynu.
Obdobné moznosti skyta i LNG.

Zdroje dodavek plynu vyuzitelné pro CR
V budoucim obdobi se promitnou o¢ekavané poklesy tézby
plynu v Severnim mofi a také stagnace kontinentalni evropské
tézby, zapric¢inéné v obou pfipadech dozZivajicimi zdsobami.
V posuzovaném horizontu pfitom neni pravdépodobné, aby
tyto poklesy byly kompenzovany bridlicovym plynem. Chybéjici
evropské zdroje bude dorovnavat riist dovozu z Ruska v souladu
s nyni nasmlouvanymi objemy dodavek z dlouhodobych kontraktt.
Ve vétsi mire se uplatni dovozy LNG a pfinosem bude realizace
plynovodu TAP, ktery ma potencial prepravovat do Evropy plyn
z Kaspického regionu v mnozstvi az 25 mld. m®. V pfipadé
Afriky Ize oGekavat stabilni objem dodavek. Zminéné dovozy
mohou byt ovlivnény vyvojem cen plynu na svétovych trzich,
ktery ovliviiuje obchod s LNG a ddle politikou EU spocivajici
ve schopnostech jednat se stranami zG¢astnénymi na dodavkach
plynu z Kaspického regionu.

Z hlediska dostupnosti jsou podstatné loZiska plynu v Rusku
a Severnim mofi. Zasoby Ruska jsou zna¢né a pfi potenciélu
dopravy plynu z Blizkého a Stfedniho Vychodu leZi vice nez
70 9% svétovych zasob zemniho plynu v dosahu EU. Evropa
je hlavnim odbératelem ruského plynu, v zdjmu Ruska je ale
i posileni svého vlivu zejména v Ciné, jejiz spotfeba dynamicky
poroste. Za perspektivni je povaZovano nalezi§té Stokman se
zasobami 3,8 bil. m?, jeZ by samotné stacilo zasobovat Evropu
25 let. Otevieni téZby nedovoluji souc¢asné ceny plynu, investi¢ni
rozhodnuti bylo odsunuto na konec roku 2014. Rusku patii role
stabilniho zasobitele Evropy, ktera miiZe diky doZivajicim zasobam
starého kontinentu posilovat. Oblast Severniho more neni

more. Imports of gas are not stable throughout the year, and in
recent years, due to the enormous increase in exchange trades,
they have been fluctuating even more. Given the anticipated decline
in the price of Russian gas, it is anticipated that the importance of
exchange transactions will not increase further. On exchanges gas
is procured by smaller companies, while large commercial contracts
are a matter for the RWE group. Natural gas imports secured by the
RWE group have been continuously decreasing, from 90% in 2008
all the way to 57% in 2012.

The contract concluded between RWE Transgas and the
Russian company Gazprom, valid until 2035, allows a wide range
of import tolerance, up to 12 trillion m® a year. Such an extent
should ensure a sufficient amount of gas, even given a significant
increase in consumption, especially in the case of the construction
of large steam-gas sources, an increase in gas consumption in
the transport sector and the development of micro-CHP. Further,
there is a Norwegian contract which is valid until 2017. There is no
interest on the Norwegian side in its extension. In the longer term,
new elements in the European gas infrastructure may also have an
impact on imports. If alternative routes are constructed, e.g. the TCP
gas pipeline complex, TANAP and Nabucco-west, access could be
gained to sources of gas other than Russia and Norway. LNG offers
similar options.

Gas Supply Sources Accessible to the Czech Republic
The anticipated decline in gas extraction in the North Sea and
also the stagnation in continental European extraction, caused in
both cases by dwindling resources, will be reflected in the future.
In the assessed period, it is unlikely that these declines will be
compensated for by shale gas. The missing European sources will
be compensated for by imports from Russia, in accordance with
the contracted amount of supplies from long-term contracts. LNG
imports will be applied to a greater extent and the realization of
the TAP gas pipeline will also be beneficial. It has the potential to
transport gas from the Caspian region to Europe to the amount
of up to 25 billion m®. From Africa, stable volumes of supplies are
anticipated. These imports may be influenced by the development
of gas prices on world markets, which influences LNG trade, and
further by the EU policy, which influences the ability to negotiate with
parties involved in supplying gas from the Caspian region.

In terms of availability, gas deposits in Russia and the North
Sea are significant. Russian resources are extensive, and with the
potential for the transportation of gas from the Near and Middle
East, over 70% of world gas reserves lie within the reach of the
EU. Europe is the major consumer of Russian gas, but it is also
in Russia’s interest to strengthen its influence in China, whose
consumption will grow dramatically. The Shtokman deposit, with
reserves of 3.8 trillion m®, is considered promising, as it would suffice
on its own to supply Europe for 25 years. The commencement of
extraction is prevented by current gas prices, and the investment
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z hlediska Zivotnosti zasob perspektivni, na rozdil od Kaspického
regionu, kde lze oGekavat vyznamny rdst produkce, pficemz

od roku 2019 ma byt plynem z Azerbajdzanu zasobovana

i Evropa. Nazor na skladbu zdrojl plynu spotfebovavaného
Evropou v roce 2025 predstavuje obr. 21.
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decision has been postponed to the end of 2014. Russia holds

the position of stable supplier for Europe, which can strengthen

due to the dwindling resources of the old continent. The North Sea
region is not prospective due to the lifespan of resources, unlike the
Caspian region, where a significant increase in production can be
anticipated; while from 2019, Europe should also be supplied with
gas from Azerbaijan. The opinion on the source structure of gas used
in Europe in 2025 is illustrated in Fig. 21.

OBR. 21 DIVERZIFIKACE ZDROJU PLYNU V EVROPE V LETECH 2012 A 2025

FIG. 21 DIVERSIFICATION OF GAS SOURCES IN EUROPE IN 2012 AND 2025
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Evropské prepravni trasy vyuzitelné

pro CR

Hlavni zadsobovaci sméry tokd zemniho plynu, podstatné pro
Ceskou republiku a pro vyznamné odbératele v zapadni Evropé,
jsou naznadeny na obr. 22.

Paterni dopravni trasou pro zasobovani ¢eské plynarenské
soustavy zlistava plynovod Bratrstvi z Ruska pres Ukrajinu
a Slovensko. Provoz plynovodu Nord Stream se jiz promitl
do stavajicich prepravnich smér. V ukrajinském tranzitnim
systému se pro rok 2013 oCekdva meziroéni pokles tranzitnich
objemt o 57 mld. m® plynu, coz je o 40% méné nez v roce 2012,
jakkoliv se do tohoto propadu promitne nizsi spotieba plynu
v Evropé. V ¢eském plynarenském systému doslo k poklesu
tranzitu ze Slovenska. V pfipadé problémd v dodavkach z tranzitni
Ukrajiny mize byt Ceska republika zdsobovana plynovodem
OPAL z Némecka. Reverzni chod ¢eské plynarenské soustavy
je mozny od roku 2011. VyuZiti se predpoklada v nouzovych
pripadech, nejedna se tak o systematické zdsobovani, které
zlstava pres Ukrajinu a Slovensko. Lze ocekavat, Ze kolem roku
2040 by mohla skongit technicka Zivotnost plynovodu Bratrstvi.

Plynovod South Stream se béhem roku 2013 posunul
do realiza¢ni faze. Jeho vystavba ma Gazpromu pomoci k udrZeni,
resp. posileni dodavek plynu do Evropy. Zmény pomérd
v tranzitnim systému CR po jeho dostavbé se budou odvijet
od realizace propojeni z Ceska na Polsko.

Diverzifikace zadsobovacich tras zemniho plynu do Evropy je
na dobré drovni, at uz z pohledu plynovodnich cest nebo LNG.
Zabezped&eni dodavek bylo posileno v oblasti stfedni Evropy, a to
trasami navazujicimi na plynovod Nord Stream a diky opatfenim
pro reverzni toky. Stavajici infrastrukturu v roce 2014 rozsiti
polsky importni LNG terminal Swinoujécie, v prvni fazi vystavby je
plynovod South Stream a v horizontu do roku 2020 Ize ocekavat
zprovoznéni plynovodu TAP pro dodavky plynu z Azerbajdzanu
do Evropy.

Moznosti dodavek LNG do Ceské republiky
Plynarenstvi CR se dotyké polsky terminal Swinoujécie, ktery
bude uveden do provozu v roce 2014. Pocate¢ni kapacita

bude 2,5 mld. m® plynu ro¢né s navySenim az na 7,5 mid. m?.
Polsko ma nasmlouvany dodavky LNG z Kataru v roénim

objemu 1,4 mld. m® plynu, jejichZ cena bude pravdépodobné

0 10 % niz&i vici ruskému plynu, coz Polsku a okolnim statim
poskytuje alternativu k ruskym dodavkam. Ceska republika by
mohla termindl vyuZivat nepfimo diky rozvijejici se infrastrukture
ve sméru na Polsko. LNG termindl na ostrové Krk v Chorvatsku
by mohl byt zdsobovén z Alzirska nebo Kataru, pfi¢emz ¢ast
dodavek by pfipadla i na uzel Baumgarten. VyuZiti téchto dodavek
LNG v CR tak zavisi na vybudovani plynovodu Baumgarten—
Breclav. Pokud by mél byt LNG v CR vyuzivan, pak vy$e uvedené
zahraniéni termindly by byly prfednostnimi zdroji jeho dodavek.

European Transportation Routes Available to the
Czech Republic

The main supply directions for natural gas essential for the Czech
Republic and for important buyers in Western Europe are illustrated
in Fig. 22.

The Brotherhood gas pipeline leading from Russia through
Ukraine and Slovakia remains the most important transport route for
supplying the Czech gas system.

The operation of Nord Stream has already been reflected in
current transport directions. For 2013, a year-by-year decline in
transit volumes of 57 billion m® of gas is anticipated in the Ukrainian
transit system, which is 40% less than in 2012; however, the lower
gas consumption in Europe is reflected in this drop. A decline in
transit from Slovakia occurred in the Czech gas system. In the
case of problems with supplies from Ukrainian transit, the Czech
Republic may be supplied via the OPAL gas pipeline from Germany.
The reverse operation of the Czech gas system has been possible
since 2011. Utilization is anticipated in emergency cases; it is not
intended for systematic supply, which still comes through Ukraine
and Slovakia. It can be anticipated that the technical lifespan of the
Brotherhood gas pipeline might end around 2040.

The South Stream gas pipeline has moved into the
implementation stage in 2013. Its construction should help Gazprom
to retain, or rather strengthen, gas supplies to Europe. After its
completion, the changes in ratios in the Czech Republic’s transit
system will depend on the realization of interconnection from the
Czech Republic to Poland.

The diversification of natural gas supply routes to Europe is
on a good level, whether in terms of gas pipeline routes or LNG.
Supplies were secured in the area of Central Europe, with the
routes connected to the Nord Stream gas pipeline and thanks to the
measures for reverse flows. In 2014, the existing infrastructure will
be expanded by the LNG import terminal Swinoujécie in Poland; the
gas pipeline South Stream is in the first stage of construction, and by
2020, commissioning of the TAP gas pipeline for the supplies from
Azerbaijan to Europe can be anticipated.

Possibilities of LNG Supplies to the Czech Republic
The Polish terminal Swinouj$cie, which will be put to operation

in 2014, will affect the gas industry in the Czech Republic. The
initial capacity will be 2.5 billion m® a year, with an increase of up

to 7.5 billion m3. Poland has contracted LNG supplies from Qatar

at an annual volume of 1.4 billion m® of gas, whose price is likely

to be 10% lower than Russian gas; this will provide Poland and
neighbouring countries with an alternative to Russian supplies. The
Czech Republic could benefit from the terminal indirectly, thanks

to developing infrastructure in the direction of Poland. The LNG
terminal on Krk island in Croatia could supply gas from Algeria and
Qatar, while a portion of the supply would also fall to the Baumgarten
node. Utilization of LNG supplies in the Czech Republic depends on
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Teoreticky v8ak Ize uvaZzovat i o vybudovani LNG infrastruktury

na nasem Uzemi a o jeho dovozu klasickymi dopravnimi
prostiedky. Takové feSeni je vSak technicky, investi¢né a provozné
naro¢né a pfi naddimenzované kapacité tranzitni soustavy zfejmé
nepravdépodobné.
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the construction of the Baumgarten-Breclav gas pipeline. In case of
utilizing LNG in the Czech Republic, the above mentioned foreign
terminals would be a preferential source of supply. Theoretically, the
building of LNG infrastructure on Czech territory and its transport by
the traditional means of transport might also be considered. However,
such a solution is technically, investment-wise and operationally
challenging, and seems unlikely considering the rather oversized
capacity of the transit system.

OBR. 22 SCHEMA ROZHODUIJICICH TRAS PRO DODAVKY PLYNU DO EVROPY

FIG. 22 SCHEME OF THE MOST DECISIVE ROUTES FOR GAS SUPPLIES TO EUROPE

— Stavajici plynovody
Existing pipelines

Planované plynovody
Planned pipelines

Plynovody od zdroji
Pipelines from Sources

Lokality tézby
Gas Sources

y/

RU

BY
Broth

K [
Opal i
SE Emgw & , otherhood
&
‘~ 2y UA vz
D

-' /N ' “* White
T Stream
abucco-

LY

SStOUth AN uz
[EED Blue . )
,4 GE .
Sti . ~<3c
e A Ao

OTE, a.s. Expected Electricity and Gas Balance Report

59



Plynarenstvi
The Gas Industry

Soucasny stav a rozvoj plynarenské
soustavy CR

Prepravni soustava
Prepravni soustava je z hlediska kapacity dostate¢na k dovozu
pottebného objemu plynu do Ceské republiky i pro zajigténi
tranzitu do cilovych zemi. Za dostate¢nou Ize povazovat
ve vétsiné pripadl i kapacitu preddvacich stanic, pres které se
realizuje dodavka do distribuénich siti (vyjimkou je region severni
Moravy). Dal$i rozvoj pfepravni soustavy by se mél orientovat
takto:
= Vytvoreni pfimého propojeni Eeské a rakouské plynarenské
soustavy, které dosud neexistuje: propojeni Baumgarten—
Bfeclav (projekt BACI) pfedstavuje posileni severojizniho
prepravniho sméru a pfistup ¢eské plynarenské soustavy
k obchodnimu uzlu Baumgarten. Propojeni o kapacité
23 mil. m® denné by mélo byt v provozu kolem roku 2019.
Dal$i propojeni méiZe byt z jiznich Cech smérem k rakousko-
némeckému preddvacimu bodu Oberkappel. Vyznamem
je zpfistupnéni oblasti s velkou kapacitou zasobnikd, dle
NET4GAS se vSak rozhodnuti nyni odklada. Alternativou
je plynovod Mozart, jehoZ realizace se v8ak nejevi jako
pravdépodobna.
= Zajisténi dostate€nosti zdsobovani regionu severni Moravy
a posileni propojeni na Polsko: severni Morava je ze
v8ech oblasti nejvice vzdélena od tranzitni soustavy a je
zasobovéna jednim plynovodem vnitrostatni prepravni
soustavy. Vzhledem k tomu, Ze jde o jedinou zédsobovaci
trasu, déle z dGvodu zmény reZimu provozu zasobniku
a z divodu o¢ekéavaného narlstu spotieby na severni
Moravé je nutné jeho posileni paralelni vétvi (projekt
Moravia). Vyhledové se uvazuje i o dal$im napojeni
na polskou plynéarenskou sit. Souc¢asné by mohlo dojit
i k posileni stavajiciho propojeni pres plynovod STORK.
= P¥ipojeni nové budovanych zéasobnikl k pfepravni soustavé,
véetné pfipojeni zasobniku Dolni Bojanovice, ktery dosud
neni provozovan v ramci ¢eské plynarenské soustavy,
a posileni pfipojeni v mistech, kde bude dochazet k navyseni
téZebnich kapacit zasobnika.
= Napojeni novych piimych odbératell z pfepravni soustavy
(paroplynovych elektraren).

Prepravni soustavu neni nutné posilovat z hlediska celkové
prepravni kapacity. Pro zvySeni spolehlivosti je Zddouci vybudovat
a posilovat mezinarodni propojeni ve sméru sever—jih, coz
znamena vybudovani spojeni s Rakouskem a zesileni dosud
slabych vazeb na Polsko.

The Current State and Development of the
Czech Gas System

Transportation System
In terms of capacity, the transportation system is sufficient for
importing the required volumes of gas into the Czech Republic, and
for providing transit to the target countries. The capacity of transit
stations through which the supply to distribution systems is realized
can also be considered sufficient (with the exception of North
Moravia). Further development in the transport system should be
oriented as follows:
= The creation of a direct interconnection between the Czech
and Austrian gas systems, as one does not as yet exist: the
interconnection Baumgarten-Bfeclav (BACI project) represents
a strengthening of the North-South transport direction and the
access of the Czech gas system to the business node
in Baumgarten. The interconnection with a capacity of
23 million m® a day should be in operation around 2019.
Another interconnection may be from South Bohemia to the
Austrian-German transfer node Oberkappel. The point of this
is to make accessible an area with a large capacity of storage
facilities. Nevertheless, the decision has been postponed
according to NET4GAS. The Mozart gas pipeline could be an
alternative; its realization, however, is not very likely.
= Ensuring an adequate supply in the region of North Moravia
and a strengthening of the interconnection to Poland: out of
all the regions, North Moravia is the farthest from the transit
system and is supplied by one gas pipeline of the domestic
transmission system. As this is the only supply route, and also
due to the change in the operation of storage facilities, and
the anticipated increase in consumption in North Moravia,
it is necessary to strengthen by parallel branches (project
Moravia). Another connection to the Polish gas system is being
considered. At the same time, the existing interconnection could
be strengthened via the STORK gas pipeline.
= The connection of gas storage facilities that are under
construction to the transmission system, including the
connection of Dolni Bojanovice storage facility, which has
not yet been in operation in the Czech gas system, and the
strengthening of the connection in places where there will be an
increase in the withdrawal capacity of storage facilities.
* The connection of new direct customers to the transmission
system (steam-gas plants).

The Czech transmission system does not need to be strengthened
in terms of its total transmission capacity. To increase reliability, it is
desirable to build and strengthen international interconnections in
the North-South direction, which in practical terms means building
connections with Austria and strengthening the until-now low
capacity connections to Poland.
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Zasobniky plynu

Celkové kapacita stavajicich zasobniki plynu v CR je

3 497 mil. m?® (z toho 576 mil. m® je aktudlné napojeno

na slovenskou soustavu), pficemz kromé zasobniku Haje jsou
v§echny lokalizovany na jizni a severni Moravé. Rozmisténi
zasobnik( je tak nevyhodné z provozniho hlediska. Zasobniky byly
az donedéavna pfipojeny pouze do vnitrostatni prepravni soustavy.
Od roku 2013 existuje prvni pfimé napojeni zasobniku na tranzitni
soustavu (zasobnik Tvrdonice). | kdyZ kapacita pro erpani plynu
ze zasobniki je dostatecna a uvaZuje se o jejim navySovani, je
limitujicim prvkem omezena moznost dopravy vytéZzeného plynu
ve sméru Morava—-Cechy, a to pravé z divodu napojeni vétsiny
zasobnik( do vnitrostatni pfepravni soustavy. Z hlediska podilu
kapacity zasobnik(l a spotreby, ktery vyjadtuje flexibilitu zemé pfi
nerovnomé&rném zasobovani plynem, je pozice Ceské republiky
nejen lepsi nez unijni i evropsky prdmér, ale také vyhodnéjsi

ve srovnani s Némeckem, Italii nebo Francii. Z hlediska pruznosti
Serpani vynika zejména zésobnik Haje. Z hlediska celkové
flexibility jsou Ceské zasobniky kvalitnéjsi nez zasobniky v zemich
jako Slovensko, Madarsko, Polsko, Rumunsko nebo Bulharsko.

V soudasnosti jsou znamy zdméry na vybudovani novych
zasobnikl v rozsahu 1 148 mil. m® a rozsireni stavajicich
zasobnikl o 55 mil. m® Pokud by byly realizovany v§echny
zaméry, vytvotila by Ceska republika skladovaci kapacitu ve vysi
poloviny souc¢asné roéni spotieby plynu. Tim bychom byli
na jedné z prednich pozic v EU. Aktuélni rozdil ceny plynu v [été
a v zimé, a zejména velmi vysoky rozptyl predikci spotreby plynu
v8ak vybizeji k opatrnosti v investicich do zasobnikové kapacity.
Rozsifuji se burzovni obchody, a tim je dodavka z hlediska
aby plynérenské subjekty dokladovaly plnéni bezpe¢nostniho
standardu. Prostfedkem na jeho zabezpeceni jsou pravé
zasobniky.

Souhrnné Ize k problematice plynarenské infrastruktury
konstatovat, Ze ve stfednédobém horizontu je potreba zajistit
ptipojeni zasobnikl pfimo do prepravni soustavy a posilit
severojizni propojeni. V dlouhodobém pohledu je nutné sledovat
integraci plynarenské soustavy CR do v8ech pfipravovanych
budoucich plynovodi v regionu.

Soucasny stav a oéekavany rozvoj prepravni soustavy
a zasobnikl plynu je uveden na obr. 23.
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Gas Storage Facilies

The total capacity of existing gas storage facilities in the Czech
Republic is 3,497 million m® (576 million m® of which is currently
connected to Slovakia gas system), while all apart from the Haje
storage are located in south and north Moravia. The placement of
storage facilities is disadvantageous from the operational point

of view. Until recently, the storage facilities were connected only

to the national transmission system. Since 2013, there has been

a direct connection of a storage facility to the transmission system
(Tvrdonice). Although the capacity for drawing gas from the storage
facilities is sufficient and its increase is being considered, the

limited possibilities for transport of the extracted gas in the direction
Moravia-Bohemia is limiting precisely because of the connection of
most storage facilities in the national transmission system. In terms
of the ratio of the capacity of storage facilities to consumption, which
reflects the country’s flexibility in the event of uneven gas supplies,
the position of the Czech Republic is not only better than the EU and
European average, but also advantageous compared to Germany,
Italy and France. In terms of the flexibility of drawing the gas, the Héje
storage facility stands out. In terms of overall flexibility, the Czech
storage facilities are of better quality than the storage facilities in
such countries as Slovakia, Hungary, Poland, Romania and Bulgaria.

Currently, there are plans for building new storage facilities with
a volume of 1,148 million m® and the expansion of existing storage
facilities by 55 million m2. If all plans were realized, the Czech
Republic would create a storage capacity equal to half the annual
gas consumption. That would take us to one of the leading positions
in EU. Due to the current difference between summer and winter
gas prices and very high dispersion in gas consumption predictions,
caution is needed in storage capacity investments. The exchange
transactions are being extended, which makes supplies more flexible
in terms of the required volumes. On the other hand, it is required
that gas industry subjects prove the fulfilment of security standards,
and the means for doing this are the storage facilities.

To sum up the issue of gas infrastructure, in the medium-term it is
necessary to ensure the interconnection of storage facilities directly to
the transportation system and to strengthen the North-South connection.
In the long-term, it is necessary to pursue the integration of the Czech
Republic's gas system with all future gas pipelines in the region.

Current state and anticip ated development of transportation
system and gas storages is depicted in Fig. 23.
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OBR. 23 SOUCASNY STAV A OCEKAVANY ROZVOJ PREPRAVNI SOUSTAVY A ZASOBNIKU PLYNU

FIG. 23 CURRENT STATE AND ANTICIPATED DEVELOPMENT OF TRANSPORTATION SYSTEM
AND GAS STORAGES
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Provoz plynarenské soustavy CR Operation of the CR Gas System
Aktualni stav a rozvoj Current State and Development
Aktualné je Ceska plynarenska soustava dostatecné At present, the Czech gas system capacity is more than sufficient;
dimenzovang, existuji velké rezervy mozného prepravniho vykonu. there are big reserves for possible transmission output. Supplies
Rizikové je zasobovani stfedni a severni Moravy a Slezska, a to to central and north Moravia and Silesia are insecure, mainly due
zejména z divodu potencidlnich problém( s provozem zasobnik to potential problems with the operation of Stramberk, Lobodice
Stramberk, Lobodice a Tranovice (aktudlni trzni cenové proporce and Tranovice gas storage facilities (the current market price ratios
problematizuji sezénni vtldaéeni do zasobnikl na plnou kapagitu, complicate the seasonal filling of storage facilities to full capacity,
coz vede k niz§i zadsobé plynu pro odbérové naro¢né zimni which leads to lower gas reserves for the delivery-hungry period of
mésice); jako FeSeni se nabizi vybudovani plynovodu Moravia the winter months). The construction of the Moravia gas pipeline
v horizontu roku 2018. Kapacita napojeni plynarenské soustavy by 2018 offers a solution. The capacity of the Czech gas system’s
na zahranici, na jejiz dostatecnosti zavisi technicka bezpecnost connections to other states, on which the technical security of
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zasobovani CR plynem, je dostate&n& dimenzovana, disponuje
16 potrubnimi liniemi a celkovou kapacitou 3,5 TWh/den
(835 mil. m®/den); denni drover tranzitu pfes CR pfitom &ini
priblizné 82 mil. m®. Proporcionalné k pfipadnému ristu vyznamu
plynu a celkové spotieby je uvazovano az o 3 novych potrubnich
liniich o nové kapacité pfiblizné 633 GWh/den (60 mil. m®/den),
coz by znamenalo nérlist aZ o 25 9% vi&i dneSnimu stavu.
NavySovani spotrebni strany bilance bude dominantné
zplisobeno rozvojem vyuZiti zemniho plynu k monovyrobé
elektfiny ve velkych paroplynovych jednotkach a rozvojem vyuziti
plynu k vyrobé elektfiny a tepla v kogeneraéni vyrobé (véetné
mikrokogenerace); zemni plyn bude vyznamnou nahradou
hnédého uhli (energetického i tfidéného); i v pfipadé rozvoje
dle varianty Nizké& spotfeba dojde nejpozdéji od roku 2030
k vyraznému nartstani spotfeby plynu u CCGT jednotek
v elektrizaéni soustavé, které bude souviset s predpokladanym
odstavenim vyznamného vykonu v hnédouhelnych a jadernych
vyrobndch a nedostatkem jinych moZnosti jejich nahrady.

Provozovatelnost plynarenské soustavy v budoucnu
Plynarenské soustava je provozovatelnd pro v§echny analyzované
rozvojové varianty a bézné provozni stavy; dle vysledkid simulace
chodu a pfi zohlednéni v§ech vyse uvedenych predpokladi
nedojde v béZzném provozu k situaci, kterd by znemoznila
zachovani rovnovéhy mezi spotfebou plynu na strané jedné

a dodavkou plynu ze zdrojli na strané druhé; pfi teplotné
normalnich podminkach neklesne u Zadné z rozvojovych variant
doba neomezeného provozu, pfi sniZzeni dovozu zemniho plynu

na 25 % obvyklé hodnoty, pod tfi tydny.

Provozovatelnost za vyrazné teplotné podnormalnich
podminek je pro vSechny varianty pro jinak bezporuchovy chod
uspokojiva. Rezervni zdsoba plynu v zasobnicich neklesne
ve sledovaném obdobi pfi béZném provozu pro Zadnou z variant
pod 8,5 TWh (coz je ekvivalent 14 dnii maximalni provozni
spotfeby v daném roce); u varianty Referenéni neklesne pod
uroveri 18,1 TWh (29 dn0).

Jina je situace pro vyrazné teplotné podnormalni podminky
a stav omezeni dodévky plynu do CR. Na za&atku sledovaného
obdobi (do roku 2016) je doba neomezeného provozu pfi snizeni
dovozu zemniho plynu na 25 % obvyklé hodnoty pfiblizné 16 dni;
od roku 2016 dojde navySovanim kapacity zasobnikl pro v§echny
varianty k navySeni této doby nad tfi tydny. Nejpozdéji od roku
2025 je z tohoto pohledu problémovy provoz varianty Nedostatek
zasobnikl a ke konci sledovaného obdobi (pfiblizné od roku
2034) i provoz varianty Nizka spotfeba. Provozovatelnost varianty
Nedostatek zasobnik( je v tomto obdobi neuspokojiva. Situaci
dokumentuje obr. 24. Zatimco ve varianté Vy8si vyuZiti v ES
mizZe byt soustava v provozu 32 dni, pro variantu Nedostatek
zasobnikl jen jeden den. Pocty dnli, po které mlze byt soustava
pfi omezeni dovozu plynu do CR o 75 %, ale i pti kombinaci dvou

Plynarenstvi
The Gas Industry

supplying the Czech Republic with gas depends, is sufficient. It
includes 16 pipelines and a total capacity of approximately
3.5 TWh/day (335 million m®/day); the daily transit through the Czech
Republic system is approximately 82 million m®. Proportionately
to a possible growth in the importance of gas and the total
consumption, 3 new pipelines of approximate capacity 633 GWh/day
(60 million m®/day) are being considered, which would represent an
increase of 25% in comparison with the current state.

The increase on the consumption side of the balance will mainly
be caused by the development in the utilization of natural gas for
the mono-production of electricity in large steam-gas units, and by
development in utilization of gas for production of electricity and heat
in cogeneration production (including micro-CHP). Natural gas will
be an important substitute for brown coal (whether steam or graded).
Even in the case of development according to the Low consumption
variant, there will be a significant increase in gas consumption in
CCQGT units in the power system by 2030 at the latest, which will be
related to the anticipated shut-down of significant output in brown
coal and nuclear power plants and a lack of other options for their
replacement.

Future Gas System Operability

The gas system is operable for all analyzed development variants
and normal operating conditions; according to the results of the
simulation of operation, and taking into account all the above given
assumptions, no situation will occur in normal operation that would
prevent the maintenance of the balance between gas consumption
on the one side and gas supply from the sources on the other; under
normal temperature conditions, the period of unlimited operation, with
the reduction of imports of natural gas to 25% of the normal amount,
will not decrease to under 3 weeks in any of the development
variants.

The operability under significantly abnormal temperature
conditions is satisfactory for otherwise trouble free operation.
Reserve supplies of gas in the gas storage facilities during normal
operation will not decrease to less than 8.5 TWh in any of the
variants (which is the equivalent of 14 days of maximum operation
consumption in the year given); they will not decrease in the
Reference variant to less than 18.1 TWh (29 days).

Different situation occurs in case of significantly sub-normal
temperature conditions and reductions in gas imports. At the
beginning of the examined period (until 2016), the period of unlimited
operation with a reduction in imports to 25% of the usual amount
would last approximately 16 days. From 2016 this period will
increase to over three weeks due to an increase in the gas storage
capacity in all the variants. By 2025 at the latest, in these terms, the
operability in the variant Lack of gas storage will become problematic,
and towards the end of the examined period (approximately 2034) so
will be the operability in the Low consumption variant. The operability
in the variant Lack of gas storage is unsatisfactory in this period.

OTE, a.s. Expected Electricity and Gas Balance Report

63



Plynarenstvi
The Gas Industry

nepfiznivych vlivi (podnormalni teplota a omezeni dovozu), déle
provozovana bez omezeni dodavky plynu spotebitellim, ukazuje
obr. 25.

The situation is presented in Fig. 24. While the Higher utilization in
PS variant the gas system is operable for 32 days, the Lack of gas
storage variant is operable for 1 day only. Number of days when the
system is operable without limited supply to consumers, while having
gas import to CR declined by 75% and even with combination of two
unfavourable conditions (sub-normal temperature and declined gas
imports), is shown in Fig. 25.

OBR. 24 PROVOZ SE SNIiZENiM DOVOZU O 75% A PRO VYRAZNE TEPLOTNE PODNORMALNi PODMINKY

(ROK 2040)

FIG. 24 OPERABILITY WITH DECLINED IMPORT BY 75% AND WITH SIGNIFICANTLY SUB-NORMAL

TEMPERATURE CONDITIONS (YEAR 2040)
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OBR. 25 POCET DNU PROVOZU PRI SNIZENi DOVOZU PLYNU DO CR O 75%

FIG. 25 NUMBER OF OPERABLE DAYS WITH DECLINED IMPORT BY 75%
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Doporucéeni rozvoje soustavy

V pfipadé vyssiho rozvoje spotieby zemniho plynu, zejména
pro monovyrobu elektfiny a pouZiti zemniho plynu jako nahrady
za hnédé uhli (rozvoj dle variant Referenéni, Vyssi vyuZiti v ES
a zejména Maximalni rozvoj; od roku 2030 také pro zbyvajici
varianty), bude pro zaji$téni bezpeéného provozu plynarenské
soustavy zapotrebi instalovat novou kapacitu zasobnikd plynu
dle Referenéni varianty rozvoje — tedy navySeni mezi roky 2012
a 2040 o priblizné 13 TWh, coz je 41 %. NavySovani kapacity
muZe byt oproti pfedpokladim pfijatym pro zde prezentované
analyzy vice rozloZzeno v ¢ase. NavySovani vSak bude adekvatni
a nutné v horizontu roku 2020 a nejpozdéji v horizontu roku
2030. | pres indikovanou potrebnost jsou investice do novych
zasobnikovych kapacit nejisté. Jejich potfebnost, a predevsim
ekonomicka rentabilita zavisi na budouci spotfebé plynu (znaéna
nejistota zplsobena zejména nejistou budoucnosti povolenek
na emise CO,), poméru cen v letnich a zimnich mésicich

a na systému obchodovani s plynem. V zajmu bezpecénosti
provozu plynarenské soustavy, a tedy v zajmu energetické
bezpe&nosti CR, by méla byt potfeba budovéni novych kapacit
pravidelné provéfovéana a v pfipadé kladného ndlezu zajisténa

i za nepfiznivych trznich podminek.

Ze simulaci provozu elektrizaéni soustavy a plynarenstvi
vyplyvd, Ze moZnost snizit spotfebu plynu odstavenim
paroplynovych jednotek pfi omezeni dovozu plynu &i pfi extrémné
nizkych teplotach neni po vétsinu sledovaného obdobi vyznamna.

== Referenéni-12°C
Reference -12 °C

Gas System Development Recomendations
In case of a significant increase in gas consumption, mainly for
mono-production and as replacement for brown coal (development
according to Reference, Higher utilization in PS and and especially
the Maximum development variants, and from 2030 the other
variants, too), installation of new gas storage capacity according to
Reference development variant — that is increase between 2012-
2014 by approximately 13 TWh, which is 41% - will be required for
secure gas system operability. Increase in capacity may be, in spite of
presumptions for presented analyses, more spread in time. Increase
will be adequate and necessary in the horizon of 2020, the latest
in the horizon of 2030. Despite indicated need, investments into
new gas storages are uncertain. Their need and mostly economical
profitability depend on future gas consumption (high uncertainty
caused mainly by uncertainty of CO, emission allowances), summer
and winter price ratio and on gas market system. In the interest of
security of gas system operability, which means in the interest of
energy security of CR, the need of new capacity implementation
should be regularly verified and secured even in times of
unfavourable market conditions.

Simulation of electricity and gas system operability shows,
that possibility of lowering the gas consumption by shutting down
steam-gas units while declining the gas imports or extremely low
temperatures, is not important during the whole studied period. Its
contribution to postponing the lack of gas is only in couple of days.
Some capacity in steam-gas may be decommissioned until 2020, due

OTE, a.s. Expected Electricity and Gas Balance Report

65



Plynarenstvi
The Gas Industry

K oddéleni nedostatku plynu mize prispét v fadu dnd. Do roku
2020 by bylo mozno odstavit urcity vykon paroplynovych
jednotek z divodu existence prebytkd vykonové a vyrobni
kapacity zdrojové zakladny ES. ProtoZe vS§ak zéroveri v tomto
obdobi neni pfedpokladano jejich vyraznéjsi vyuziti, vysledny efekt
je marginalni. Dle varianty Referenéni mezi roky 2026 a 2036
vlivem predpokladané instalace novych jadernych blokl naroste
prebytek vykonu, coZ umozni odstavovani CCGT jednotek
(zejména mezi roky 2030 az 2036). Efekt sniZeni spotieby
muze byt v tomto obdobi relativné vyrazny. Od roku 2037 pro
variantu Referencni, a pro ostatni varianty uz od roku 2024, nelze
s vyraznym efektem odstavovani paroplynovych jednotek poditat,
a to z dlivodu jejich potfebnosti pro provoz ES.

Pro varianty s vyraznym navySenim spotfeby plynu (zejména
Maximalni rozvoj, Vyssi vyuziti v ES i Referencni, a od roku
2030 pak i u ostatnich) bude v zavislosti na umisténi nové
velké spotieby zapotiebi proporcionalni navySovani prepravni
a distribuéni kapacity plynarenské soustavy pro napojeni
velkych jednotkovych spotieb. Pro pfipad vyrazného rozvoje
spotieby zemniho plynu existuji, v rizné fazi pripravenosti,
zadméry na vystavbu zhruba 400 km novych tras v rdmci prepravni
soustavy. To zahrnuje prfedevsim plynovod Moravia, nova
preshraniéni propojeni a pfipojeni nové budovanych, pfipadné
rozSifovanych, zasobnikl plynu.

Shrnuti vysledku bilanci

Provozni parametry plynarenské soustavy uvadi pro Referencni
variantu tab. 10. Adekvatnost zasobnikové kapacity vici
spotiebé plynu pak priblizuje tab. 11, ktera ukazuje vyvoj poméru
zasobnikové kapacity ke spotfebé soustavy.

to the existence of surplus in power and generation capacity of PS.
Because of no higher utilization assumption in this period, resulting
effect is marginal. According to the Reference variant, supposed
installations of new nuclear units in 2026—-2036 increase capacity
surplus, which allows decommissioning the CCGT units (mostly in
2030-2036). Lower consumption effect might not be that significant
during this period. From 2037 by the Reference variant and from
2024 for other variants, no significant effect of shutting down gas-
steam units can be counted on due to their high utilization in ES.

Variants with higher gas consumption (mainly Maximum
development, Higher utilization in PS and Reference variants, and
from 2030 other variants too) will require proportionate increase in
transportation and distribution capacity of gas system for connection
of high consumption units, depending on its placing. In case of high
development in natural gas consumption, there are, in various stages
of preparedness, intentions in building approximately 400 km of new
routes in transportation system. This includes mainly Moravia gas
pipeline, new cross-border connections and connections of newly
built, optionally extended, gas storages.

Balance Results Summary

Operation parameters of gas system are presented in Tab. 10 for
the Reference variant. Adequacy of gas storage capacities to gas
consumption is describes Tab. 11, which shows the development of
gas storage capacity to consumption ratio.
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TAB. 10 PROVOZNi PARAMETRY SOUSTAVY - VARIANTA REFERENCNI
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TAB. 10 OPERATION PARAMETERS OF GAS SYSTEM - REFERENCE VARIANT

Spotieba Ostatni  Instalovana Uhrnné roéni Uhrnné  Uhrnny roéni Pocéet dnti Minimalni
na mo- spotieba kapacita Cerpani  rocni plnéni dovozdoCR omezeného stav
novyrobu véetné zasobniku v bézném novych Annual provozu bez zasobniku
elektfiny, nahrady plynu provozu zasobniki  import to CR omezeni pfi béZzném
KVET a MKO hnédého uhli Storage Annual Annual new spotieby chodu
Electricity Other installed withdrawal storage Number of soustavy
mono-pro- consumption capacity from storage filling operation Minimal
duction incl. brown in standard days without storage level
+ CHP + coal operation consumption in standard
MCHP con- replacement restriction system
sumption operation
Ro¢ni Ro¢ni K zacatku Ro¢ni Ro¢ni Roc¢ni Od snizeni Roc¢ni
energie energie roku energie energie energie dovozu (dnt) minimum
Annual Annual At the Annual Annual Annual From the Annual
energy energy beginning energy energy energy beginning minimum
(GWh) (GWh) of year (GWh) (GWh) (GWh) of import (GWh)

(GWh) restriction

(days)
2013 11588 71 485 30817 19 215 127 82815 67 10 625
2014 12543 71094 30922 19 202 127 83 485 68 10 694
2015 12 493 70 982 31028 18912 1072 84 372 68 11173
2016 13015 70 886 41 936 17 139 5096 88 982 107 19 320
2017 13 325 70 943 42728 18 857 1530 85 994 116 19109
2018 13 493 71118 43 255 19113 1055 86 107 122 19517
2019 17 240 71 367 43 255 19 894 0 89 374 108 19 239
2020 17 444 71 662 43 255 19933 0 90 149 107 19 328
2025 23 576 73914 43 255 20 143 0 101 033 90 19 347
2030 27 500 73 725 43 255 20 100 0 108 410 82 19 206
2035 35 245 77 740 43 255 21933 0 124 083 70 18 100
2040 51 157 76 432 43 255 21 633 0 141 798 63 18135
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TAB. 11 POMER INSTALOVANE KAPACITY ZASOBNIKU K ROCNi SPOTREBE PLYNU (%)
TAB. 11 INSTALLED GAS STORAGE CAPACITY TO ANNUAL CONSUMPTION RATIO (%)

Rok Referencni Maximalni rozvoj Vyssi vyuziti v ES Nedostatek Nizka spotieba
Year Reference Maximum Higher utilization zasobnik Low consumption
development in PS Lack of storage
2013 36 36 36 36 37
2014 36 35 36 36 37
2015 36 35 36 36 37
2016 49 47 49 36 37
2017 49 48 50 36 37
2018 49 49 51 36 37
2019 47 46 48 34 35
2020 47 47 49 34 35
2021 45 44 46 32 35
2022 44 43 46 32 35
2023 43 43 46 31 34
2024 43 43 46 31 34
2025 42 42 45 31 34
2026 42 42 46 30 34
2027 42 42 45 30 34
2028 41 41 45 30 34
2029 41 41 45 30 34
2030 39 37 41 27 34
2031 38 36 38 25 32
2032 37 35 37 25 32
2033 37 35 37 25 32
2034 34 33 34 23 29
2035 34 32 34 23 29
2036 34 31 34 22 29
2037 34 30 34 23 29
2038 30 27 31 20 26
2039 30 27 31 20 26
2040 30 26 31 20 26
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Tab. 12 ukazuje srovnani variant rozvoje z pohledu vyvoje

provoznich parametr(i soustavy, s diirazem na analyzu
bezpeénosti v letech 2012 az 2040.
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Tab. 12 shows the comparison of development variants in terms

of operation parameters of the system, with the emphasis on the
security analysis between 2012 and 2040.

TAB. 12 SROVNANI VARIANT ROZVOJE Z POHLEDU PROVOZNICH PARAMETRU SOUSTAVY MEZI ROKY
2012 A 2040

TAB. 12 COMPARISON OF DEVELOPMENT VARIANTS FROM THE OPERATION PARAMETERS POINT OF
VIEW BETWEEN 2012 AND 2040

Referen¢ni

Reference

Maximalni
rozvoj

Maximum
development

Vyssi vyuziti
vES

Higher
utilization
in PS

MAXIMUM SPOTREBY
MAXIMUM OF CONSUMPTION

Narast maximalni denni spotieby
(CSP + CNG):

B maxima dosahuje v roce 2039 (611 GWh)

B pro pfipad teplotné podnormalnich
podminek (-12 °C) &ini 797 GWh

Increase in maximum daily

consumption (TGC + CNG):

B maximum reached in 2039 (611 GWh)

® 797 GWh under normal temperature
conditions (-12°C)

Narust maximalni denni spotieby

(CSP + CNG):

® maxima dosahuje na konci horizontu
v roce 2040 (729 GWh)

B pro pripad teplotné podnormalnich
podminek (-12 °C) &ini 909 GWh

Increase in maximum daily

consumption (TGC + CNG):

® maximum reached towards the end of
2040 (729 GWh)

® 909 GWh under normal temperature
conditions (-12°C)

Narust maximalni denni spotieby

(CSP + CNG):

B maxima dosahuje na konci horizontu
v roce 2040 (643 GWh)

B pro pfipad teplotné podnormalnich
podminek (-12 °C) &ini 832 GWh

Increase in maximum daily

consumption (TGC + CNG):

B maximum reached towards the end of
2040 (643 GWh)

B 832 GWh under normal temperature
conditions (-12°C)

ADEKVATNOST ZASOBNIKU
ADEQUACY OF GAS STORAGE
FACILITIES

Podil kapacity zasobniku

na spotiebé (CSP + CNG)

B maxima dosahuje v roce 2018
(50%)

By roce 2040 &ini 30% (coZ je
pokles o 6% oproti roku 2012)

Ratio of storage capacity
to consumption (TGC+CNG)

B maximum reached in 2018 (50 %)

W 30% in 2040 (which is
a decrease of 6% compared
to 2012)

Podil kapacity zasobnik

na spotiebé (CSP + CNG)

B maxima dosahuje v roce 2018
(49%)

B v roce 2040 &ini 26 % (coz je
pokles o 10% oproti roku 2012)

Ratio of storage capacity
to consumption (TGC+CNG)
B maximum reached in 2018 (49 %)
B 26% in 2040 (which is
a decrease of 10% compared
to 2012)

Podil kapacity zasobnikii

na spotiebé (CSP + CNG)

B maxima dosahuje v roce 2020
(49 %)

By roce 2040 ¢&ini 31 % (coz
je pokles o 5% oproti roku
2012)

Ratio of storage capacity

to consumption (TGC+CNG)

B maximum reached in 2020
(49 %)

® 319% in 2040 (which is
a decrease of 5% compared
to 2012)

BEZPECNOST PROVOZU
OPERATION SECURITY

Bezpecnost na uspokojivé urovni, pokles oproti

dnesku

Pocet dnii neomezeného provozu soustavy pfi:

W snizeni dovozu o 75%: 63 dnui

B omezeni dovozu a teplotné podnormalnich
podminkach: 29 dnu

Security at satisfactory level, lower compared to

present

Number of days of unlimited operation of the

system with:

B reduction in imports by 75%: 63 days

B reduction in imports and sub-normal temperature
conditions: 29 days

Bezpecnost na uspokojivé urovni, pokles oproti

dnesSku

Pocet dnli neomezeného provozu soustavy pri:

W snizeni dovozu o 75%: 58 dnti

B omezeni dovozu a teplotné podnormalnich
podminkach: 25 dnti

Security at satisfactory level, lower compared

to present

Number of days of unlimited operation of the

system with:

W reduction in imports by 75%: 58 days

B reduction in imports and sub-normal temperature
conditions: 25 days

Nejvyssi provozni bezpecnost, i tak pokles

oproti dnesku

Pocet dnii neomezeného provozu soustavy

pfi:

B spizeni dovozu o 759%: 66 dnu

B omezeni dovozu a teplotné podnormalnich
podminkéch: 32 dnt

The highest security, still a lower compared

to present

Number of days of unlimited operation of the

system with:

B reduction in imports by 75%: 66 days

B reduction in imports and sub-normal temperature
conditions: 32 days
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ADEKVATNOST ZASOBNIKU

MAXIMUM SPOTREBY BEZPECNOST PROVOZU
MAXIMUM OF CONSUMPTION GLISOEL (IRl I SUOIEAELS OPERATION SECURITY
FACILITIES
Nedostatek Stejné jako u varianty Vys$si vyuziti v ES Podil kapacity zasobniki Bezpecnost neuspokojiva, zejména ke konci
zasobniku The same as in the variant Higher utilization o spptrebe (CS.P HCNG) ObE’ObI . . .
in PS ® maxima dosahuje v roce 2017 Pocet dnii neomezeného provozu soustavy pri:
Lack of gas (369%) ® snizeni dovozu o 75%: 32 dnti
storage By roce 2040 &ini 20% (coz je B omezeni dovozu a teplotné podnormalnich
pokles o 16% oproti roku 2012) podminkéch: 1 den
Ratio of storage capacity Security unsatisfactory towards the end of the
to consumption (TGC+CNG) period
B maximum reached in 2017 (36%) Number of days of unlimited operation of the
B 20% in 2040 (which is a decrease system with:
by 16% compared to 2012) W reduction in imports by 75% 32 days
B reduction in imports and sub-normal temperature
conditions: 1 day
Nizka Naruist maximalni denni spotieby Podil kapacity zasobnikui Bezpecnost malo uspokojiva, zejména ke konci
spotieba (CSP + CNG): na spotiebé (CSP + CNG) obdobi

® maxima dosahuje v roce 2038 (641 GWh)
B pro pripad teplotné podnormalnich
podminek (-12 °C) &ini 720 GWh

Low Increase in maximum daily
consumption consumption (TGC + CNG):
® maximum reached in 2038 (541 GWh)
B 720 GWh under normal temperature
conditions (-12°C)

Ekonomické aspekty provozu a rozvoje
plynarenstvi CR

Ceny zemniho plynu
Pro vyvoj velkoobchodnich cen zemniho plynu (cena komodity)
Ize akceptovat predpoklad, Ze v Evropé se uvolni vazba cen
plynu na ceny ropy a do roku 2025 bude vyvoj evropskych
cen odpovidat scénari Svétové banky, tj. redlné ceny evropského
plynu budou mit mirné klesajici trend. Po roce 2025 se obnovi
ristovy trend ceny evropského plynu a i nadéle bude pokracovat
sblizovani cen evropského a amerického plynu.

Vyznamné &ast zemniho plynu pro CR je nakupovana
z Ruska od spole¢nosti Gazprom na zékladé dlouhodobych
kontraktd, dal§i ¢ast zemniho plynu je nakupovana z Norska
a Gast plynu je nakupovana na burzach. Soucasné ceny zemniho
plynu na evropském trhu jsou povaZovany za vysoké a sili
snaha odbératelll zménit cenové vzorce, které jsou navazany
na cenu ropy. Ozyvaiji se také hlasy, Ze Gazprom, ktery je
nejvétsim dodavatelem plynu do Evropy, vyuziva svého postaveni
na evropském trhu. O tom, Ze z hlediska cen evropsky trh
se zemnim plynem neni v optimalnim stavu, svédéi i fakt, Zze
spotové ceny zemniho plynu na burze EEX byly v obdobi po roce
2008 vyrazné niz&i oproti cendm smluvnim, stanovenym podle
olejového vzorce, a to az o 19%. Cena zemniho plynu (cena
komodity) byla v CR v poslednich letech vy$si nez evropsky

B maxima dosahuje v roce 2017
(87 %), pak klesa

®y roce 2040 &ini 26% (coz je
pokles o 11 % oproti roku 2012)

Ratio of storage capacity

to consumption (TGC+CNG)

B maximum reached in 2017
(87%), after that a decline

W 269% in 2040 (which is
a decrease of 11% compared
t0 2012)

Pocet dnli neomezeného provozu soustavy pri:

W sniZeni dovozu o 75%: 51 dnil

B omezeni dovozu a teplotné podnormélnich
podminkach: 15 dnt

Security less than satisfactory towards the end

of the period

Number of days of unlimited operation of the

system with:

B reduction in imports by 75%: 51 days

B reduction in imports and sub-normal temperature
conditions: 15 days

Economic Aspects of the Operation and
Development

Natural Gas Prices

For the development of natural gas wholesale prices (commodity
price), an assumption can be accepted that the tie between gas
prices and the price of oil in Europe will loosen and that by
2025, the development of European prices will correspond with the
World Bank’s scenario, i.e. the prices of European gas will show

a slight downward trend. After 2025, the growth trend in European
gas prices will be restored, and the prices of European and American
gas will converge.

A significant portion of natural gas for the Czech Republic is
purchased from the Russian company Gazprom based on long-term
contracts; another portion of natural gas is purchased from Norway,
and a further portion on exchanges. The current prices of natural
gas on the European market are considered to be high, and there is
a growing effort to change price patterns that are linked to the price
of oil. There have also been voices saying that Gazprom, the biggest
supplier of gas to Europe, is taking advantage of its position on the
European market. The fact that, in terms of pricing, the European
gas market is not in an optimum condition, is also illustrated by
the fact that the spot price of natural gas on the EEX in 2008 was
significantly lower than contractual prices determined according
to the oil formula, by as much as 19%. The price of natural gas
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pramér v disledku vyssiho podilu smluvnich obchodl uzaviranych
na zékladé olejového vzorce. Do budoucna lze predpokladat,

7e velkoobchodni cena plynu (cena komodity) v CR se

po roce 2013 ustali na evropském priaméru. U ceny zemniho
plynu pro kone&né zékazniky v CR Ize o&ekévat stfednédobé
stagnaci nebo i pokles cen s navratem k ristovému trendu az
kolem roku 2020. Cenovou mapu Gazpromu doklad4 obr. 26.
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(commodity price) in the Czech Republic in recent years has been
higher than the European average due to the higher proportion of
contractual transactions concluded on the basis of the oil formula.

It can be assumed that in the future the wholesale price of gas
(commodity price) in the Czech Republic will stabilize after
2013 at the European average. In the medium-term, stagnation

or even decline can be anticipated in the price of natural gas in the
Czech Republic for end customers, with anticipated return to growth
only around 2020. The Gazprom price map is shown in Fig. 26.

OBR. 26 CENA A DODAVKA RUSKEHO ZEMNIHO PLYNU PRO EVROPU V ROCE 2012

FIG. 26 PRICE AND SUPPLIES OF THE RUSSIAN NATURAL GAS FOR EUROPE IN 2012
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Investi¢ni naro¢nost obnovy a rozvoje plynarenstvi
Prlimérna vyse investic na obnovu a rozvoj plynérenstvi by se

v obdobi do roku 2040 méla pohybovat v rozmezi 8 az

12 mld. K& ro€né ve stalych cenach roku 2013. P¥i inflaci 2% by
se tato hodnota méla pohybovat v rozmezi 10 az 15 mid. K& ro¢né
v béZnych cenach. Referencni odhad investic na obnovu

a rozvoj plynarenstvi v obdobi 2014 az 2040 se pohybuje
kolem 300 mld. K€ v béZnych cenach. Vzhledem k objektivni
neurcitosti budouciho vyvoje Ize konstatovat, Ze skute¢na vyse
investic do obnovy a rozvoje Ceského plynarenstvi v obdobi 2014 az
2040 lezi v rozmezi 250 az 400 mld. K& v béZnych cenéch.

The Investment Cost of the Recovery And Development
of Gas Industry

The average amount of investment for the renewal and development
of the gas industry in the period up to 2040 should be within the
range of CZK 8-12 billion a year at the real prices of 2013. With
inflation at 2%, this value should move to within CZK 10 to 15

billion a year in nominal prices. The baseline estimate of the
investment in renewal of the gas industry from 2014 to 2040
is around CZK 300 billion in nominal prices. Given the objective
uncertainty about future developments, it can be stated that the
actual amount of investment in the reconstruction and development
of the Czech gas industry in the period 2014-2040 is in the range of

Srovnani variant rozvoje plynarenstvi

V nasledujicich tabulkach je provedeno srovnani navrzenych

variant z rGznych pohledi. Tab. 13 ukazuje srovnani variant
rozvoje z pohledu vyvoje spotreby plynu v letech 2012 az 2040.

CZK 250 to 400 billion in nominal prices.

Comparison of Gas Industry Variants
Following tables present comparison of proposed variants

from different points of view. Tab. 13 shows the comparison of

development variants of development in terms of gas consumption

course between 2012 and 2040.

TAB. 13 SROVNANI VARIANT ROZVOIE - VYVOJ SPOTREBY MEZI ROKY 2012 A 2040

TAB. 13 COMPARISON OF DEVELOPMENT VARIANTS - CONSUMPTION COURSE BETWEEN 2012 AND 2040

VARIANTA/

POHLED SPOTREBA PLYNU
VARIANT/VIEW GAS CONSUMPTION
Referencni Celkova spotfeba plynu Total gas consumption
u CSP +46 TWh (+54 %) B TGC
Reference ® CSP+CNG +60 TWh (+70 %) B TGC+CNG
Vyrobni sféra Production sector Domacnosti
® Monovyroba elektfiny B Electricity mono-production ® Pocet OM
+23 TWh (+11 300 %) +23 TWh (+11,300%) +10%
u KVET+MKO B CHP+micro-CHP = MKO
+15 TWh (+140%) +15 TWh (+1400%) +3 TWh (+1 700 %)
u Ostatni B Other B Ostatni
+2 TWh (+4 %) +2 TWh (+4%) -5 TWh (-16 %)
® Néhrada HU B Brown coal replacement ® Néhrada HU
+5 TWh (+3 100 %) +5 TWh (+3,1000%) +2 TWh (+3 100 %)
Maximalni Celkova spotieba plynu Total gas consumption
rozvoj u CSP +73 TWh (+86 %) B TGC
B CSP+CNG +95 TWh (+110 %) B TGC+CNG
Maximum
development Vyrobni sféra Production sector Domacnosti
® Monovyroba elektfiny B Electricity mono-production B Pocet OM
+34 TWh (+17 000 %) +34 TWh (+17,000%) +169%
B KVET+MKO B CHP+micro-CHP 1 MKO

+24 TWh (+235 %)
B Ostatni

+1 TWh (+3 %)
B Nahrada HU

+5 TWh (+3 100 %)

+24 TWh (+235%)

B Other
+1 TWh (+3 %)

B Brown coal replacement
+5 TWh (+3,100 %)

+21 TWh (+10 500 %)
B Ostatni

-17 TWh (-67 %)
B Nahrada HU

+2 TWh (+3 100 %)

+46 TWh (+54%)
+60 TWh (+70%)

Households

B Number of delivery points
+10%

® Micro-CHP
+3 TWh (+1,700%)

® Other
-5 TWh (-16%)

® Brown coal replacement
+2 TWh (+3,100%)

+73 TWh (+86%)
+95 TWh (+1109%)

Households

B Number of delivery points
+16%

B Micro-CHP
+21 TWh (+10,500%)

B Other
-17 TWh (-67%)

B Brown coal replacement
+2 TWh (+3,100%)
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Nizka Celkova spotieba plynu

spotfeba uCSP +32 TWh (+38 %)
B CSP+CNG +38 TWh (+45 %)

Low

Vyrobni sféra Production sector
B Monovyroba elektriny
+18 TWh (+9 000 %)
u KVET+MKO
+14 TWh (+140%)
® Ostatni -3 TWh (-6 %)
® Nahrada HU
+4 TWh (+3 100 %)

consumption

+18 TWh (+9,000%)
B CHP+micro-CHP

+14 TWh (+140%)
® Other -3 TWh (-6%)

+4 TWh (+3,100%)

Nasledujici grafy na obr. 27 az 32 spolu s komentari shrnuji

veli€in bilanénich, provoznich i investi¢nich. Vodorovné ervené

Gary uvadeji stav k roku 2012, svislé ¢ary pak spolu s uvedenymi
hodnotami ukazuji meze rozvoje.

B Electricity mono-production

B Brown coal replacement

Total gas consumption

B TGC +32 TWh (+38%)

B TGC+CNG +38 TWh (+45%)
Domacnosti Households

B Pocet OM +4 % B Number of delivery points
B MKO +3 TWh (+1 700 %) +4%

B Micro-CHP
+3 TWh (+1,700%)

B Other -7 TWh (-26%)

B Brown coal replacement
+2 TWh (+3,100%)

= Ostatni -7 TWh (-26 %)
® Nahrada HU
+2 TWh (+3 100%)

Fig. 27 to 32, together with the commentaries, summarize the
comparison of variants of gas industry development in terms of the
factors considered as the most important in the world — balance,
operation and investment. The horizontal red lines show the state
in 2012; the vertical lines, together with the given values, show the
limits of development.

OBR. 27 SPOTREBA PLYNU NA MONOVYROBU ELEKTRINY (STAV ROKU 2040)

FIG. 27 CONSUMPTION OF GAS IN ELECTRICITY MONO-PRODUCTION (STATE IN 2040)
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development utilization in PS storages consumption
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= NavySeni spotfeby na monovyrobu elektfiny souvisi
s predpokladanou vyraznou zménou palivového mixu vyrobni
zakladny ES.

= NavySeni je dano zejména instalaci paroplynovych jednotek
CCGT (z pohledu vyrobené elektfiny jsou jednotky SCGT
nevyrazné).

= Rozvoj je o¢ekavan ve dvou vinach: kolem roku 2020
a od roku 2030.

= P¥iblizné od roku 20383 je ve vSech variantach predpoklad
vyraznych instalaci CCGT jako nahrady za odstavované HU
a jaderné jednotky

The increase in consumption in electricity mono-production is
connected with the expected significant change in the fuel mix in
PS production base.

The increase is caused mainly by the installation of steam-gas
CCQGT plants (in terms of electricity produced, the SCGT plants
are insignificant).

Development is expected in two waves: around 2020 and from
2030.

In all variants, from 2033, there is the assumption of significant
installations of CCGT as a replacement for dwindling coal and
nuclear units.

OBR. 28 SPOTREBA PLYNU NA KVET A MKO (STAV ROKU 2040)

FIG. 28 CONSUMPTION OF GAS IN CHP AND MICRO-CHP (STATE IN 2040)

80 +45 TWh

50
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tav roku 201 in 2012

10

Rocni spotfeba plynu « Annual gas consumption
(Twh)

Referencni Maximalni Vyssi vyuziti v ES
Reference rozvoj Higher utilization
Maximum inPS
development

= Predpoklada se rozvoj KVET, zapoditany jsou v§ak rovnéz
Uspory na strané spotieby tepla.

= Ktradi¢ni KVET bude pfibyvat kombinovana vyroba ve formé
mikrokogenerace (MKO), kterd se bude rozvijet téméF
vyhradné na nejnizs§i distribuéni drovni (varianta Maximalni
rozvoj zahrnuje nejvy$§i moznou penetraci).

= Rozvoj spotfeby plynu v tomto segmentu bude vyrazné
akcelerovan rovnéz prechodem nékterych stavajicich
jednotek na zemni plyn.

+18 TWh
Nedostatek Nizka
zasobniki spotieba
Lack of Low
storages consumption

A development of CHP is assumed, but also savings in heat
consumption.

Combined production in the form of micro-generation will be
added to the traditional CHP and will develop almost entirely on
the lowest distribution level (the variant Maximum development
includes maximum possible penetration).

Development in gas consumption in this segment will also
accelerate significantly due to the transfer of some current units
to natural gas.
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OBR. 29 CELKOVA SPOTREBA PLYNU - CSP (STAV ROKU 2040)

FIG. 29 TOTAL GAS CONSUMPTION - TGC (STATE IN 2040)
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= Rozvoj celkové spotreby plynu bude dan dominantné
rozvojem jeho vyuZiti pro vyrobu elektfiny a tepla (at uz
ve formé monovyroby &i KVET).

= Vyuziti zemniho plynu, zejména pro vyrobu elektriny, bude velmi
vyrazné zaviset na budoucnosti politiky ochrany klimatu a ovzdusi.

= Zemni plyn bude pravdépodobné dominantni nahradou
hnédouhelnych i jadernych elektraren (i pro pfipad prolomeni
UEL bude produkce HU klesat; v zavéru obdobi bude nutno
odstavit nékteré jaderné jednotky).

Development of TGC will be shaped in particular by the
development of its utilization for electricity and heat production
(whether in form of mono-production or CHP).

Utilization of natural gas, particularly for electricity production, will
depend significantly on the future policies of climate and air protection.
Natural gas will most likely be the dominant replacement for brown
coal and nuclear power plants (even in the case of breaking land
mining limits, brown coal production will decrease; towards the end
of the period, it will be necessary to close some units down).

OBR. 30 INSTALOVANA KAPACITA ZASOBNIKU (STAV ROKU 2040)

FIG. 30 INSTALLED GAS STORAGE CAPACITY (STATE IN 2040)
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Referencni Maximalni rozvoj Vyssi vyuziti v ES
Reference Maximum Higher utilization
development in PS

= Pro zajisténi prijatelné provozni bezpec&nosti pfi zvySovani
spotieby plynu bude nutno navysit kapacitu zasobnik
a vykon Cerpani.

= Zejména pro spotfebné vysoké varianty Maximalni rozvoj
a VysS§i vyuziti v ES je nutno navysit kapacitu pfinejmensim
tak, jak je navrZeno ve varianté Referencni.

= Rovnéz vSak pro variantu Nizka spotfeba je ke konci
sledovaného horizontu (po roce 2033) nutno zajistit
proporcionalni narist kapacity zasobnikd.

40
35 Stav roku tus in 2012
30
20
15
10
5
0

Nedostatek Nizka spotfeba
zasobnika Low
Lack of i

9 P

For ensuring operation security with the increase in gas
consumption, it will be necessary to increase gas storage capacity
and the drawing capacity.

Especially for consumption in the variants Maximum development
and Higher utilization in PS, it is necessary to increase the capacity
at least according to Reference variant.

For the Low consumption variant also, it is necessary to ensure

a proportionate increase in gas storage capacity towards the end of
the examined period (after 2033).
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OBR. 31 KAPACITA MEZISTATNIHO NAPOJENI CR (STAV ROKU 2040)

FIG. 31 CAPACITY OF THE INTERNATIONAL CONNECTIONS OF THE CR (STATE IN 2040)
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= Vzhledem k rozvoji spotreby bude pro pfipady jejiho vyssiho
narQistu vhodné navysit kapacitu mezistatniho napojeni
Ceské plynarenské soustavy na okolni.

= NavySenim kapacity mezistatnich napojeni se navysi
moznosti havarijniho zasobovani i moZnosti diverzifikace
dodavek zemniho plynu z novych alternativnich mist t&zby.

= Referencni rozvoj nepredpoklada zvySovani kapacity
mezistatnich napojenf plynarenské soustavy CR.

Nedostatek
zasobniku
Lack of storages

Nizka spotfeba
Low consumption

=  Due to the development of consumption and in the case of its
increasing to higher levels, it will be appropriate to increase the
capacity of the interstate connections of the Czech gas system to
surrounding countries.

= The increase in the capacity of interstate connections will increase the
options for emergency supply and the possibilities for diversification
of natural gas supplies from new, alternative mining locations.

= Baseline development does not anticipate an increase in the
capacity of interstate connections of the Czech gas system.

OBR. 32 ODHADOVANE CELKOVE INVESTICE DO PLYNARENSTVi (KUMULATIVNE DO ROKU 2040)

FIG. 32 ESTIMATED TOTAL INVESTMENT IN THE GAS INDUSTRY (CUMULATIVELY UNTIL 2040)
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=V horizontu roku 2040 bude tfeba nejen rozvoje novych
prvkd, ale i kontinudlni obnovy plynarenské infrastruktury.

= | pro variantu Nizkd spotreba, ktera predpoklada malo
intenzivni rozvoj plynarenské infrastruktury, bude v horizontu
roku 2040 zapotiebi kumulovanych investic v odhadované
vySi a v béZnych cendch priblizné 250 mld. K&.

= Podstatna ¢ast odhadovanych investic bude mifit
do udrzovani a rozvoje plynarenské distribuce.

Vybér zavéra z oblasti plynarenstvi v hlavnich rysech shrnuje tab. 14

Nedostatek Nizka spotieba
zasobniku Low consumption
Lack of storages

= In the period to 2040, not only the development of new elements will
be needed, but also continual renewal of gas industry infrastructure.

= For the variant Low consumption, which anticipates not very
intense development in gas industry infrastructure, the cumulated
investment estimated at nominal prices at 250 billion CZK will be
needed by 2040.

= A substantial portion of estimated investment will go to the
maintenance and development of gas distribution.

Selected conclusions of gas industry in outline are summarized Tab. 14.
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TAB. 14 VYBER HLAVNICH ZAVERU PRO OBLAST PLYNARENSTVI

TAB. 14 SUMMARY OF MAIN CONCLUSIONS IN GAS INDUSTRY

Plynarenstvi
Gas industry

Plynarenstvi
ve svété
World gas
industry

Poptavka
po zemnim
plynu
Demad for
natural gas

Zdroje

a prepravni
trasy zemniho
plynu ve vazbé
na potieby CR
Gas sources and
transport routes
in relation to the
CR needs

Soucasny

stav a rozvoj
plynarenské
soustavy CR
The Current
State and
Development of
the Czech Gas
System

Stiednédoby horizont (2014-2020)
Mid-term horizon (2014-2020)

S ohledem na stagnaci produkce bridlicového plynu a panujici
cenové podminky se dovoz LNG z USA do Evropy ve vyznamném
mnozstvi jevi do roku 2020 jako nepravdépodobny, spiSe Ize
pocitat s importem LNG z tradiCnich, v souCasnosti jiz vyuZivanych,
exportnich region(. Produkce bridlicového plynu v Evropé se

ve vyznamnych objemech do roku 2020 nejevi jako redlna.

With respect to stagnation in shale gas extraction and current price
conditions, the import of LNG from USA to Europe in significant
volumes seems to be unlikely until 2020, its better to count on
traditional, currently used, export regions. Shale gas production in
Europe in significant volumes seems to be unreal until 2020.

Obdobi let 2014 aZ 2018 bude charakteristické velmi pozvolnym
nartistem spotfeby; v tomto obdobi nedojde pravdépodobné

k instalaci Zadné nové jednotky na vyrobu elektfiny z plynu. V roce
2019 se predpoklada nahrada stévajici hnédouhelné jednotky

v Litvinové novou jednotkou ¢astecné na zemni plyn.

The period 2014 to 2018 will be characterized by only a very slow
increase in consumption; in this period, there will probably be no
installation of new units for the production of electricity from gas. In
2019, the current prediction expects the replacement of the brown
coal plant in Litvinov with a new one running partially on natural gas.

Rusku patti role stabilniho zasobitele Evropy, ktera mize diky doZivajicim
zasobam v Evropé posilovat. Oblast Severniho mote neni z hlediska
Zivotnosti zasob perspektivni (platnost norského kontraktu vyprsi v roce

2017), na rozdil od Kaspického regionu, kde Ize o&ekavat riist produkce.

Stavajici infrastrukturu v roce 2014 rozsifi polsky LNG terminal
Swinoujécie, v prvni fazi vystavby je plynovod South Stream a do roku
2020 Ize oGekavat zprovoznéni plynovodu TAP pro dodavky plynu

z Azerbéjdzanu do Evropy. Russia holds the position of stable supplier
for Europe, which can strengthen due to the dwindling resources of the
Europe. The North Sea region is not prospective due to the lifespan of
resources (Norwegian contract is valid until 2017), unlike the Caspian
region, where a significant increase in production can be anticipated.

In 2014, the existing infrastructure will be expanded by the LNG import
terminal Swinoujécie in Poland; the gas pipeline South Stream is in the
first stage of construction, and by 2020, commissioning of the TAP gas
pipeline for the supplies from Azerbaijan to Europe can be anticipated.

Prepravni soustavu neni nutné posilovat z hlediska celkové prepravni
kapacity. Pro zvySeni spolehlivosti je Zadouci vybudovat a posilovat
mezinarodni propojeni ve sméru sever—jih, coz znamena vybudovani
spojeni s Rakouskem a zesileni dosud slabych vazeb na Polsko. Jako
potifebné se jevi zajisténi dostatecnosti zdsobovani regionu severni
Moravy.

The Czech transmission system does not need to be strengthened
in terms of its total transmission capacity. To increase reliability, it

is desirable to build and strengthen international interconnections

in the North-South direction, which in practical terms means

building connections with Austria and strengthening the until-now
low capacity connections to Poland. It is important to provide an
adequate supply in the region of North Moravia.

Dlouhodoby horizont (2021-2040)
Long-term horizon (2021-2040)

Svétové zasoby zemniho plynu dosahuji 773 bil. m®. Nejslibn&jsi

z pohledu objemu zasob je oblast Kaspického mofte, i kdyZ je Evropé
prepravné hire dostupna. Zemni plyn bude z pohledu celkovych
svétovych zasob v dnesnich objemech roéni spotfeby dostupny vice
nez dal$ich 200 let.

World natural gas reserves reach up to 773 trill. m®. In terms of

gas volumes, the most promising area seems to be the area of the
Caspian Sea, though with difficult transport accessibility for Europe.
From the perspective of global reserve estimates and current annual
consumption, natural gas will be available for more than 200 years.

V obdobi 2020 aZ 2030 bude spotfeba navySovana v zavislosti

na instalaci mnoZstvi jednotek na vyrobu elektfiny i KVET, nebude
se vSak jednat o vyrazné skokové navySovani. Od roku 2030

bude dochazet jednak k vyrazné nahradé tfidéného hnédého uhli,

k ndhradé energetického uhli u vyroben elektiny a pozdéji k instalaci
vyrazného vykonu v novych paroplynovych blocich.

In the period 2020 to 2030, consumption will increase depending
on the number of installed electricity production units and CHP
units, though there will be no significant jump in the increase. From
2030 on, the replacement of graded brown coal will take place,
the replacement of steam coal in some electricity production plants
will occur along with the installation of significant capacity in new
steam-gas power plants later on.

Smlouva uzaviena mezi RWE Transgas a ruskym Gazpromem,
platna do roku 2035, poskytuje Siroké pasmo tolerance dovozi

az do 12 mld. m® roéné. Takovy rozsah by mél zajistit dostatek
plynu i pfi vyraznéjsim narstu spotreby. V piipadé vybudovani
alternativnich tras, napt. komplexu plynovodii TCP, TANAP

a Nabucco-west by se mohla otevfit cesta k jinym nez ruskym

a norskym zdrojim plynu. Obdobné moZnosti skyta i LNG.

The contract concluded between RWE Transgas and the Russian
company Gazprom, valid until 2035, allows a wide range of import
tolerance, up to 12 trillion m® a year. Such an extent should ensure
a sufficient amount of gas, even given a significant increase in
consumption. If alternative routes are constructed, e.g. the TCP
gas pipeline complex, TANAP and Nabucco-west, access could be
gained to sources of gas other than Russia and Norway. LNG offers
similar options.

V dlouhodobém pohledu je nutné sledovat integraci plynérenské
soustavy CR do v8ech piipravovanych budoucich plynovodii

v regionu. Jsou znamy zaméry na vybudovani 1 148 mil. m® novych
zasobnik{ a rozsifeni zasobnikd stavajicich o 55 mil. m®. Pokud by
byly tyto zaméry realizovény, vytvotila by CR skladovaci kapacitu
ve vySi poloviny sou€asné ro¢ni spotieby plynu.

In the long-term, it is necessary to pursue the integration of the Czech
Republic's gas system with all future gas pipelines in the region.
There are plans for building new storage facilities with a volume of
1,148 million m® and the expansion of existing storage facilities by 55
million mé. If all plans were realized, the Czech Republic would create
a storage capacity equal to half the annual gas consumption.
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Plynarenstvi
Gas industry

Provoz
plynarenské
soustavy CR
Operation of the
CR Gas System

Ekonomické
faktory
Economic factors

Strednédoby horizont (2014-2020)
Mid-term horizon (2014-2020)

Aktudlné je Ceskd plyndrenska soustava dostate¢né dimenzovana,
existuji velké rezervy mozného prepravniho vykonu. Rizikové je
zasobovani stfedni a severni Moravy a Slezska, a to zejména

z divodu potenciélnich problémd s provozem zasobnikli Stramberk,
Lobodice a Tranovice (aktualni trzni cenové proporce problematizuji
sezdnni vtlaeni do zasobnikd na plnou kapacitu, coz vede k nizsi
zasobé plynu pro odbé&rové naro&né zimni mésice). S rozvojem
spotieby se vSak bude sniZovat dostatecnost zasobnik( plynu, jejichZ
kapacitu bude ke konci horizontu roku 2020 nutno navysit.

At present, the Czech gas system capacity is more than sufficient;
there are big reserves for possible transmission output. Supplies

to central and north Moravia and Silesia are insecure, mainly due
to potential problems with the operation of Stramberk, Lobodice
and Tranovice gas storage facilities (the current market price ratios
complicate the seasonal filling of storage facilities to full capacity,
which leads to lower gas reserves for the delivery-hungry period

of the winter months). Along with consumption development, the
gas storage sufficiency will decrease, which means, that the overall
capacity will need to be increased by the end of 2020.

Pro vyvoj velkoobchodnich cen zemniho plynu (cena komodity)

Ize akceptovat predpoklad, Ze v Evropé se uvolni vazba cen plynu
na ceny ropy a do roku 2025 bude vyvoj evropskych cen odpovidat
scénafi Svétové banky, tj. redlné ceny evropského plynu budou mit
mirné klesajici trend.

For the development of natural gas wholesale prices (commodity
price), an assumption can be accepted that the tie between gas
prices and the price of oil in Europe will loosen and that by 2025,
the development of European prices will correspond with the World
Bank’s scenario, i.e. the prices of European gas will show a slight
downward trend.

Dlouhodoby horizont (2021-2040)
Long-term horizon (2021-2040)

V pripadé vy$siho rozvoje spotfeby zemniho plynu, zejména

pro monovyrobu elektfiny a pouZiti zemniho plynu jako nahrady

za dochazejici zasoby hnédého uhli (rozvoj dle variant Referen&ni,
Vys8i vyuziti v ES a zejména Maximalni rozvoj; od roku 2030 také
pro zbyvajici varianty), bude pro zajidténi bezpe&ného provozu
plynérenské soustavy tfeba instalovat novou kapacitu zasobniku
plynu mezi roky 2012 a 2040 o 13 TWh, coZ je 41 %.

In case of a significant increase in gas consumption, mainly for
mono-production and as replacement for brown coal (development
according to Reference, Higher utilization in PS and and especially
the Maximum development variants, and from 2030 the other
variants, too), installation of new gas storage capacity will be
needed to secure gas system operability between 2012-2014 by
approximately 13 TWh, which is 41%.

Po roce 2025 se obnovi ristovy trend ceny evropského plynu

a i naddle bude pokracovat sblizovani cen evropského a amerického
plynu. Referenéni odhad investic na obnovu a rozvoj plynarenstvi

v obdobi 2014 aZ 2040 se pohybuje kolem 300 mid. K& v béznych
cenéch.

After 2025, the growth trend in European gas prices will be
restored, and the prices of European and American gas will
converge. The baseline estimate of the investment in renewal of

the gas industry from 2014 to 2040 is around CZK 300 billion in
nominal prices.
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Zavérem

Predkladany materidl ukazuje, Ze dlouhodobou rovnovéahu mezi
nabidkou a poptavkou elektfiny a plynu do roku 2040 Ize v Ceské
republice zajistit vyrazné odliSnymi zpUsoby, se kterymi seznamuiji
rozvojové varianty. Varianty jsou diferencované nejen na Grovni
technickych prostfedki ¢i pojeti samotnych energetickych
soustav, ale i na trovni nakladl a nutnych investic. Zajisténi
rovnovahy v budoucnu je vSak rizikové, a to zejména z divodu
velké nejistoty vyvoje politik v oblastech energetickych koncepci,
ochrany klimatu a ovzdu$i. Pravé pro odvétvi energetiky, které
je kapitalové naro€né a s dlouhou dobou navratnosti investic,
je pfitom tento druh nejistot velkou komplikaci, ktera snizuje
investi¢ni aktivitu, a tim ohroZuje dostate¢nost energetického
systému vzhledem k poptavce. Dlouhodobé investice do rozvoje
elektrizacni a plynarenské soustavy budou znaéné a musi byt
adekvatni ocekavané spotiebé elektfiny a plynu a poZadavkim
na bezpednost a spolehlivost zasobovani CR. Z aktudlnich
rozvah vyplyva, Ze investice ve stfednédobém horizontu bude
nutno realizovat s mirnym ¢asovym posunem do budoucna oproti
termin(im, které vyplyvaly z analyz predloZenych v minulych letech.
Analyzy prezentované v tomto materialu byly zpracovany
ke konci roku 2013 a jsou zaloZeny na datech ze zafi 2013.
Aktudlni vyvoj evropské i Geské energetiky potvrzuje potfebu
variantniho feSeni problematiky dlouhodobé rovnovahy mezi
nabidkou a poptavkou elektfiny a plynu a znaénou zavislost
budouciho rozvoje energetiky na politickych rozhodnutich
na drovni CRi EU.
Vyvoj vykazuje na prelomu let 2013 a 2014 a v po&atku roku
2014 zna&nou dynamiku pfedevsim v nasledujicich oblastech:
= Diskuze na trovni EU ohledné environmentalnich cili: tvahy
0 mozné budouci nezavaznosti podilu OZE pro ¢lenské
staty, ivahy o stanoveni jediného cile pro EU v oblasti emisi
Co,,
= Tvorba nové aktualizované verze Statni energetické
koncepce, kterd byla zvefejnéna na konci zafi 2013:
aktualizovany pohled na budouci rozvoj energetiky v CR,
= Budoucnost jaderné energetiky v CR: zejména jde o tivahy
o mozném vyrazném odloZeni realizace novych jadernych
blokl ¢&i pfimo ustoupeni od zdméru na realizaci,
= Rozvoj decentralni vyroby a mensich sitovych celkl
s &astecné autonomnim fizenim: nutnost provérovani
potencialu decentralni vyroby v CR a uplatnéni a konkrétni
technické realizace konceptu smart grids,
= Programové prohlageni VIady CR poukazuje na nutnost
vést diskuzi ohledné limith tézby uhli, pocita s prodlouzenim
Zivotnosti JE Dukovany a dostavbou JE Temelin, pokud to
bude pro CR hospodaisky vyhodné.

PredloZené feSeni zohledriuje vnéjsi vazby pusobici
na elektroenergetiku a plynarenstvi CR, poukazuje na prednosti
i slabiny jednotlivych rozvojovych smérti, prezentovanych

Summary

Presented material shows, that long-term balance between electricity
and gas supply and demand in CR until 2040 may be achieved
by significantly different ways that are presented by development
variants. Variants are differentiable not only on technological means
nor on concepts of power system, but also on costs and necessary
investments. Ensuring the balance in the future is risky, mainly due
to the high uncertainty in policy development in the area of energy
policy, climate protection and air quality. For these sectors which
are capital intensive and with long term investments payback,
this type of uncertainties is major complication that declines the
investment activities and thus puts in risk sufficiency of the power
system considering the demand. Long-term investments to power
and gas system development will be substantial and corresponding
to the anticipated consumption of electricity and gas and to the
requirements for security and reliability of CR supply. Based on
current decisions, investments in medium-term horizon will be
executed with moderate time shift towards the future compared to
schedule, that resulted from analyses presented in previous years.
Analyses presented in this material were elaborated by the end
of 2013 and they are based on data from September 2013. Current
development in European and Czech energy industry confirms needs
for variant evaluation of long-term balance between electricity and
gas supply and demand and substantial dependence of future energy
industry on political decisions in both CR and EU.
Development in 2013/2014 and in the beginning of 2014 shows
significant dynamics mostly in following areas:
= Discussion about environmental targets in EU, debates about
possibility of non-binding of RES share for member states,
debates about setting the only target in CO, emissions for EU.
= Creating new State Energy Policy Review that was published
at the end of September 2013: updated view on future
development of power industry in CR.
= Future of nuclear power plants in CR: mostly debates on
possible significant delay in construction of new nuclear units or
even abandonment of construction plans.
= Development in distributed generation and smaller local
networks with semiautonomous control: needs for verification
of distributed generation potential in CR and its utilization and
particular technical implementation of smart grids concept.
= Policy statement of the CR Government shows the need to
discuss the limits of coal mining, allows extending the lifespan of
the nuclear power plant Dukovany and the nuclear power plant
Temelin completion, in case it is economically advantageous for
the Czech Repubilic.

Presented solution takes into account external links that affect
electricity and gas industry of CR, it shows advantages and
disadvantages of all development directions presented by
development variants and presents complex base that may be used
by decision sphere when deciding the development of Czech power
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Zavérem
Summary

rozvojovymi variantami, a predstavuje komplexni podklad
vyuzitelny pro decizni sféru statu pfi rozhodovani ohledné rozvoje
Ceské energetiky a plynarenstvi v kontextu EU. Variantni feSeni
dlouhodobych bilanci umoznilo v zakladnich rysech provéfit smér
rozvoje naznaceny v aktualizované Stéatni energetické koncepci.
Je nezbytné zdliraznit vyznam vysoké provéazanosti sektort
plynarenstvi, elektroenergetiky a tepldrenstvi a jejich vztah
k politikdm ochrany klimatu a ovzdusi. Bilance nabidky a poptavky
elektfiny a plynu fesi tyto oblasti energetiky spole¢né a umoznuji
indikovat a provéfit vlivy vyvolané jejich vzajemnou zévislosti
i zavislosti energetiky jako celku na politickych rozhodnutich
obecné.

and gas industry in the context of EU. Variant development solution
allows verifying basic outline of direction of development suggested
in the State Energy Policy.

It is necessary to highlight an importance of strong links between
gas industry, electricity industry and heating industry and their
relationship to climate protection policy and air quality policy. Balance
between electricity and gas supply and demand solves areas of
energy industry all together and allows to indicate and verify the
effects caused by their relations and dependence of energy industry
altogether on political decisions in general.
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OTE, a.s. - Poskytovatel komplexnich sluzeb
na trhu s elektfinou a plynem v Ceské republice
= spolehlivé zpracovani a vyména dat a informaci na trhu
s elektfinou a trhu s plynem prostiednictvim centra datovych
a informacnich sluzeb 24 hodin, 7 dni v tydnu,
= organizovani kratkodobého trhu s elektfinou a plynem,
= zudtovani a vyporadani odchylek mezi smluvnimi
a skute¢nymi hodnotami dodéavek a odbéru elektfiny a plynu,
= poskytovani technického a organizacniho zazemi pro zménu
dodavatele elektfiny a plynu,
= administrace vyplaty podpory obnovitelnych zdroji energie,
= vydavani a sprava systému zaruk pdvodu elektfiny
z obnovitelnych zdroj,
= sprava narodniho rejstiiku jednotek a povolenek na emise
sklenikovych plyn(.
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OTE, a.s. - provider of comprehensive services on the
electricity and gas markets in the Czech Republic

Reliable data and information processing and exchange on the
electricity and gas markets through the Data and Information
Service Centre, 24 hours a day, seven days a week;
Organizing the short-term electricity and gas markets;
Clearance and financial settlement of imbalances between the
contracted and metered values in supplies and consumption of
electricity and gas;

Provision of technical and organizational support for change of
electricity and gas supplier;

Administration of payments of subsidies for renewable energy
sources;

Issuance and administration of guarantees of origin of electricity
from renewable sources;

Administration of the national registry for trading of greenhouse
gas emission units and allowances.
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ote@ote-cr.cz
www.ote-cr.cz
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